19/ 06/ 2006 MOTI ON DETECTI ON | N VI DEO S| GNALS BACKGROUND 10001] This
invention relates to 3D.notion adaptive decodi ng of video signdl%/060QqR)6
In the National TV Systens Commttee (NTSC) standard for television 5
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- the brightness and maxi num det aiBAOKGROUNIzt ure regi stered with the
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si gnal ?gﬁ%%%'gﬁgaﬁltgﬁgg%% e(rn{ &?egge'rgg‘r‘?a@‘e@%ségﬂabﬁ& ‘r&?ﬂP‘bﬂétwé’i gnal s.
The chr ofelosdifferghce signatshRY (tedrotiuls &Y JebhdiBWWQ(bRe Ynia e YR-bbtic 6NPRIER Bl Si gnal s
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.. {0003] When a television set receives the NTSC composite signal, the composite signal
is decoded in a decoder to separate the luma and chroma signals. The chroma signal is
then demodulated into R-Y and B-Y component signals that can be used to recreate RGB

20 signals to be displayed on the television screen. Since the luma and chroma signals share

the same frequency bandwidth at around 3.58 MHz, and the luma and chroma signals are

\) not prefiltered before they are added, the luma and chroma signals cannot be fully

separated in the decoding process. Thus, as a result of the. crosstalk betweesi the luma
and chroma signals, various decoding artifacts are present. A number of methods have
25 been designed to achieve a better separation of the luma and chroma signals during the

decoding process in order to minimize the &ecoding artifacts.

[0004] Fundamentally, there are two methods for separating the luma and chroma

~ signals. Both involve filters that are designed to discern one portion of the composite




signal fromthe other. The first nmethod uses a "notch/bandpass filter," and
the second nethod uses a "conb filter." As will be seen bel ow] g4 @s ¢ 29
many different types of conb filters that all have specific advantages and
dr awbacks,. 05]. The notch filter is designed to pass all frequencies of
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of conmb §td ti@rd 09 1hd i.n nd .fral commbi ng. | n_both methods, the
hasi c coﬁ?:détgtﬁ rei dr%\glgllééesgb?gglgi{g%gm%#ueas?ﬂtg{hf“talg"talf)w&rr%%‘%i‘eﬂén ec‘i‘ngq‘_’&ﬁa‘les t hat
Cr]%we t hethghthortam2 Gegphuiive it dose raad thab e B0digFIEY @RFactd it adh MGe hiph Si gnal s,
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chro signal is cancel.ed ut. and the luma signal is output, and when
subtracttn ue?‘% g &r{%ﬁag?g ag H'EO%MFW&F%@ Abh' Tainbow petteraittifabd, avkr oma

si gnal i\sh@mﬁmaishegwislbﬁa@mglflgmﬁlgsd&@ga“llg)ne, two lines or three

| i nes can be used. Wien a single line Is used, 'the inconm ng video signal

S ay, one ]ine and the correspondi ng del ayed 25 and un-del ayed
pi xgiebjs 45@“@&&88018 diltering mgthpdsare bassg e thay theysub-cariebphasaistdagighedra and
chroma st . 1800RPreb V\B: i i addi tiqn _and subtraction
of one-line Iﬁ’el ayegr, tm&%ﬁgoggﬁ%é&g & S%E%gl(a%gegﬁ Ojjgfvéeeﬁr“ﬁo used to
obt ai n- tadiscent Mameh ine rthere is @i oplammber of finest witlih \a frAMON THafeoRe hivies ar e

used, a. g ti | M ned,bet wee lines 1 and 2, and lines 2 and
5 s pain e Yo TS hET BB 1 Tracne eprapre B ootk ivedhods, the
basic concept involves adding or subtracting two identical signals that have the chroma
20 = phase reversed by 180 degrees. When adding the signals, the chroma ‘signal is canceled .

out and the luma signal is output, and when subtracting the signals, the luma information

is lost and the chroma signal is output.

[6007] In line combing, one line, two lines or three lines can be used. When a single line
_  is used, the incoming video signal is delayed by one line and the correspdnding délayed
‘25 and un-delayed pixels are added and subtracted, respectively, to obtain the luma and
chroma signals. When two lines are ﬁsed, weighted addition and subtraction of oﬁe—iine
delayed, two-line delayed and un-delayed pixels are used to obtain the luma and chroma
signals, respectively. When three lines are used, a correlation is determined between

lines 1 and 2, and lines 2 and 3, respectively, and the comb filtering is performed on the




filter rre{

19/ 06/ 2006 two |ines that have the best correlation. The three-line
adaptive conb filter is often referred to as a 2D adaptive con® fpkl/ergoe
Al'l line conbing nethods produce better results than the notch/bandpass

hod, but stil how cross-cgl or, vertical resolution |oss, and
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franes dpen B agtchandpass filisrpiethgd, hus stile Bovesossamlorgvertical reosthridn Jokser i ng i Nt o
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adapt i ve HPESH figme £ombing f4n qnly bepariogmedstos okl portionsnfanireaget ABma@@ANd 2D
conb fil §eprededt, Inhe eiSncRbs @y R = Ry =pi 1S. n lon i s present,

t hen.t he 539% conb filter issya%ﬁretg’?cgﬁzﬁ%?&ﬂn%@gorﬁ%éneglrog‘s%zﬁ'lsl,ngt&ffen the 2D
conb 1P | pfion gleigation & changn ombt fikkaringi fom lireecbnilingritoifaine econtengTat | on
artifact cALr .ecting whether there is. "true notjon" between

t WO fran%g%}y?g?l% e@h@éﬂ% gﬁ‘%eée(c:’%@{}%amnﬁf i2dgptive degading, The BBredaptng due t o,
for exanpéceding ike¢psfuld homainm andSaMidAREsH106d:DMithdut A6N@aA and Brof\&igspect , the
i nventi OR .RJ: vi des riﬁ)t hods and apparatus, including conputer program
product s, i%ﬁ%ﬁ@ﬁ‘ti VX FTe QU B ACk, el As Jange jared dot Travyls andi ghgstingl se

nmot i on fshadows, us ey, i N a video signal that is received by a television
set. The video 25 signal is'received at the television set. The video

sign i es, a_luna conponent and a' chroma conponent. A notion
det eﬁ i o@ﬁ'{!ﬁéi‘é‘%ﬁi o afeptiye decodipgathe gpmb {dtering ist $watchéd barweencberfDradt and t he

“Each {7 ooty AluTapatanal o RAER SRR bl f BESH) bt noral

Each frequency region has a res va ng fal se

comb filter is applied, and if motion is present, then the 2D comb filter is applied. Hence,
‘there is a need to minimize the motion artifacts by accurabely detecting whether there is

“true motion” between two frames, or whether the perceived motion is “false motion”

20 ‘ due to, for example, jitter or noise.
SUMMARY

[0010] In general, in one aspect, the invention provides methods and apparatus, including
computer program products, implementing and using techniques for distinguishing false
motion from true motion, in a vid¢o signal that is received by a television set. The video
25  signal is received at the television set. The video signal includes a luma component and.a'
chroma component. A motion detection operation is performed for each of the chroma
component and the luma component in several frequency regions of the received video
signal. Each frequency region has a unique threshold value for distinguishing false

motion from true motion, which is dynamically adjusted based on the incoming video




notion fromtrue notion, which is dynam cally adjusted based on the

I ncom ng video 3 19/06/ 2006 signal. This inproves the notion deltgpgis 006
accuracy and mnimzes image artifacts in an inage that is described by

t he video_si?naL and is to be displayed on the television set. [011]
Advant aget#hal- | This wnaspives thegnefionetertinn asowagyrandominingives imbgd drtifatolin awi ng

f eat ures.; | ls I 1 be perforned.on

pi xel - by-lﬁagé;i@laﬁtgg?sgﬁ?%%gﬁgé%g&gﬁ@g{ %tdé?% b%%‘?sg\%y?(?%‘h{l}%eg% lﬁl?ﬂﬁggdonai n, a
hi gh freguency chroma donmain, a high frequency |uma donmain, and each

~ freque nc&“@dﬂrﬁ\idﬁﬁwpleﬂ imiptemeptations ade irebude one oper af iherfoli@vipefehnraed can

have a s r t I | ue t,hat is dynami cally _ determ ned for each

pi xel thi‘?‘@i@@ﬁfé’%@@ﬁagﬁf@"wib&@ﬂ&%ﬁ&%ﬂi’ PBA %ﬁ%‘#&tﬂ"ﬁ?ﬁa%@ OR%hPleshol d f or
a pi x8l wemierofo igwt freuemty imadgdreah,i ©migpeeqicnd chdmaborfigh 5 Higed as a 10
percentage of the difference in_pixel values between the pixel undergoing
the noti SFIHEEECHTBN %a‘l‘qdoﬁacange%’ﬁéc)br@mWhéﬁeg%oﬁlph@l geteetian in an

| mage deopérdd i peibithod b RaR ANGparafe® HHPARIA Garfle ke O d?xgzﬁ-@gfh on

operation can include determ ning the fina not 1 on val ue he maxi mum
chr oma mdetEERHngt faryeagh raitel dhataisomgenghiag cthe anetioandetedtioneopemtioonsTiget ect ed i n
the diff f r eq| e f,inal notion value can. b clipped to
be repr eg{er%'? %Ig fgﬁgg&gfz‘%ﬁde@g’%{}gﬁ mlg_ﬁ%n fl ?ltgé%lc?flioﬁﬁr@gmf Faihe %Wﬁ\?élaue can be
suppl® edpercenteghlof rtbie diffehemte oipixelt alves HatvkeaaBe ixel SeRr&iAE m@icaD decoded
vi deo sigé}al. or & conpi nation of a 2D decoded video signal and a 3D |
decoded YT-dE8" SPERUTN Ashanciorgore; Beiehbpring, purclsiin4n imagq descubaduy, the0012] The
gw {1 equidessigib! Perforiatg d 6tibriRecHlBRBhRarfAaR Schith ARty RERLGT M N9 20
su el'a

the follow.ng series of operations: subtracting a one-fra yed pi xel
fr om t heMpBHskeyalysade i maimpm ghimmaomotinn erdume motipe pabipthe chroatatandn a not | on

- val ue, the f I ' current. pi xel s. havi the sane
posi tions. \?\n'(?ltm;llioﬁg taém%t?dr?gé}? t??g%%@qug%}:&géégqsf W‘F?ﬁf‘%‘§°¢%‘e"%ﬁa8ﬁgva| ue;
convir t i gligpethtp bretrptasenediby iadibiv ahlue 4nd the clipped &b RtiBE vAIRS ichh ¥& MOt i on
val ue; s i first thr | d . val ye determ ned for 25 the current
pi xel frsgﬁ'ﬁtﬂ{eﬁg& aBlenter't |°H‘é’“{§&e%£%§f’ﬂeda“$“(swlmaé&%eyf’éﬁsltwéﬂ? sigifbie: and i f
the | overfarcembiaden oftd 3D @eotabdlidad §1Eﬁa1 Sht0h BBCebi2d Yfdeb Rndil Ba%Fd bfir eshol d
val ue is; | ess Paa?-ze,ro, setting the | ow frequency notion value to zero.
thec ppe& inal motion value,

[0012] The low frequency motion for the luma domain can be obtained by pérforming

. 20  the following series of operations: subtracting a one-frame delayed pixel from the pixel
" undergoing the motion detection operhtion to obtain a motion value, the one-frame

,, delayed pixel and the current pixels having the same positions within two image frames;
\) lowpass-filtering the motion value; converting any négative motion value to a
corresponding positive motion value; subtracting a first threshold value detenm‘hed for

25 the current pixel from the motion value to obtain a low frequency motion value; and if the
- low frequency motion value after subtraction of the first threshold value is less than zero,

setting the low frequency motion value to zero.

{0013] The high frequency motion for the chroma domain can be obtained by performing

the following series of operations: subiracting a two-frame delayed pixel from the pixel

o




[ 0013] The high frequency notion for the chroma domai n can be obt ai ned'by

performng the follow ng series of operations: subtracting a ty®/Hsammoe
del ayed pi xel fromthe pixel 4 undergoing the notion detection operation to
obtain aurﬂﬁéri an v Iue,l:i thﬁ} two-frane del ayed pixel and the current pixels
havi ng t he Sames 6@%?"{0 {GCHPN APSIRtOD; teapfdtain s modon valigy thet tWegframg negat i ve
~ notion vakliged ixél 0@ tHeaMRONN N RAS] théfﬁa;ﬁ@édfﬁ : r@thdsNg a
second threshol d val ue determ ned fogﬁ the ¢ frgﬂét/@%)qﬁgetwoﬁ%%ﬁﬁeéshmion 5
val ue t o “OBYCHINE AThingERtve claborc waliet foon samfesponding pdsiivei mhtiér aglvency noti on
val ue af tgtracSitl kaohd S, t.hreshol d val.ue is |ess than zero, -
setting the gh fr eq%g{r%%%%l&n%?‘feo‘ﬁe?e\%#nueg%{) eCPH?ntaIH’(‘ngfERBbH?smf“i‘?“t ering the
hi gh $r eyslaatyobtainiadnghy frequency] B6tat valiee ifthe high TREWARS Yndtoh ivalte g Chr oma

and luma with.le | uma i qn. can be obtained by performng the foll ow ng
oper at i oﬁ'}ﬁntagile({neﬁsﬁhﬁisﬁc&"aﬁ%?ﬁ'é’}dcﬁg%@ Iessothan zere, weHingthe highefresuercyt wo- f r ane
chr oma nombéomaslud@esros 2ldewaaks-flRTL o BichWRakdnd Rl mode has been

sel ected, rectifying and subtracting tvvoghong- fnrgﬁn‘g g‘liﬁl%r'ence signals to

obtain a ting signal; when the one-frame chroma node has been
sel ect ed!do‘i%lghlfpl&gl%'ﬁ g MeHon foschramA #ny lama witiblepsalvmiarmgotionone -ber ane

del ayed ghtxgeéd b i : | R I cition.operation to
20 S g VSR U I A L

obt ai n a_resulting signal, me prxel & current
pi xel& HAWPHY made of iveyireme i dbrammanimolé has \heeri selmpeed wheR She feefgEt | Ng any

negati v | f sulktin i gnal .to a correspondi ng positive
mot i on \E/‘caimﬁ{é% ﬁgbgg?{rag??%naél%%drh?ercg'h?% g‘é‘ié‘?% %%Q”‘ﬂ@?"e‘f‘ﬁm Siftergicet he
(cyrrent signalsitofobioim a tehdtimptipmil Wikh\Re be-Rlib@éHioma Hoab hid RGN 8EHedTOt | ON

val ue; itjmtiqg Eit h frequenc %rﬁai on_value after subtraction of the third
t hr eshol 4Ry, Hctire ’é“-‘vfgg?fr%agr'dgo Bactiggia onedrameedelaygh p2el fiosythe mixel mot i on
val ue t amdegoing alsmonuw asectidn! SREatiBE 1 *asﬁh{)g ?ﬁg{t@g%?@%v AP LA @l ue.

[ 0015] ;@gﬁa&jj,ustabl e threshol d val ue ca ed on a plI xel - by- pi xel
basi's b ed YKelang Eecaument pirpjehavingdbe earbepbsitivge withinpero imagk feariesh- carri er
det ect i @BaveRtidd 4nSt I o be assjgned if a sub-carrier is

det ect ed, m_;ieﬁgfgla zélg%ﬁ{ft ré’gﬁ%\\ﬁ go\%‘/g}eﬁe&&tgﬁ Sb%lai %sas‘f%é@“fjll“grms‘gﬂfb- carrier

i s det edicdign velver sibyracingiaethird ghreshdRpeadsteddteriniic@SoOIHE cuatmeixd Fon?S Chr ona
and | a ' f an. inmpge.. The sub-carrier can be detected by searching
for tg%lpeg‘ﬁé‘fd“g‘;r%‘?}‘egﬁgﬁ% a g}, fiedyency motipm, yalue; off ithe hisls frequeney mption

pr edet evalun aftepaibirastion dfQthe WA thedsRoldValeCh 18R4T B46; sdhdlp RY tfﬁﬁjar rier

_ phaa&, Iargéj t he sub-carrier sign.
uency motion vatue to zero; and lowpass-filtering the high frequency motion value.

[0015] The adjustable threshold value can be determined on a pixel-by-pixel basis based
''''' on a detected edge, a detected edge slope, and a sub-carrier detection. A first threshold
) value can be assigned if a sub-carrier is detected, and a second threshold value can be
| assigned if no sub-carrier is detected, thereby achieving independent threshold values for

25  chroma and luma portions of an image. The sub-carrier can be dctécted by searching for
temporal and spatial sub-carrier characteristics, including predetermined patterns for the

| sub-carrier magnitude, the sub-carrier phase, and the sub-carrier sign.

[0016] Performing a motion detection operation for each of the chroma component and

the luma component in several frequency regions of the received video signal carn




[ 0016] Performing a notion detection dperati on for each of the chroma
conponent and the |lunma conponent in several frequency regions 183/06¢2006
recei ved video signal can 5 19/06/ 2006 include: detecting fal se notion

generate .high=fregquen chro till regions of an_ inage by exam ning
one or rrglr“gﬁ)c%f H?tg%ngﬁ%woﬁé“ 5?@#‘[5% %’F :I’Q‘Tt%ggwytcﬁ@n?ae%@i FEISPl®o  signal :
a spat i alimajy byrexaniiging oné 65 mord GTHRO Fatlovedl SIERCRHSNA R rebaved FiggUency
notion, chroma polarity across two or nore inmage franes of the

_ C sj gnal | )

vi deo, arfftEnilha Sa%? shyems signatyes, a ferppasa] phromaignatie, dew dequensp mutionpr e | mage
frames ofchiohfa o4 yark i : | t is.free of false
noti ons, basedS %ﬁp??]e g%g%?ﬂ%@% 1glrgraecl'?h gg??t&lnggsgfﬁgtvﬁf{é%g’ ?"éf:%?\%%agﬁ deo

si gnaP. VAEe of Yermpleawindowfacrons i @ niAk invigd et antha viticopanf BESSratinge 0
standard . vi deo standard.. One or nore of a synch edge and a
col or buf sflg%{s k ?lggiﬁgﬁ&gfﬁ%%gf€|saé'botngpﬁ%ﬁﬁed@é’r’fﬁ%ﬁ"%’?@c‘ihéﬁ?wﬁﬂﬂ’s ST st i on

var i ancerwmtivedeideetigedl.e The yited cidcqdigth ©'a PAL ideBWinlarl SONPRCGAROPE
det er mi ned d the determ ned variance can be used to set a programrabl e

vari abl eStf"ilﬂag‘g Rbf fogRmst adeosandyd. Coe of mereafresynal ¢sigalend T pelor rssgr ammabl e
vari abl erdofvhaFe) tagnlignad 05f 6O EAGEed, Qé]d 52&&8& Q&?danl?% ?}Qfﬁ% [dg%?lsﬁnﬁgbe adapt ed

based on the detected chroma and/or the ecte details

of oMb ofdgReF eolembysHireaion ean bk detewniner; end ihedewmainedktariancet daniba utddgo 15

acconpanyk ng i h ription bel ow. her, feature obj ects, -

and advant g‘gg%%o* tﬁge ?ﬂgaé’?ﬁ ﬁg%sﬁ\gmﬁl $£‘bé’eﬁ?ﬁlﬂ>t3$ee\rﬁ‘l?r ofifle &ieg scfrihﬁti on and

dr.awi ngsprograuiiablo variatiethedsholdgain PESERA G Fbiihe CReORAVN MaSalk PRl BilpEl G 1 shows
20

f@)hi gh-l.evel flowchart ,of ‘a process perforned by a decoder in
accor dan® cdvﬁnttheﬁﬁ??‘iﬂ%‘?ﬁ“l%‘ﬁ@r Wtegfuma. 2 shows a schematic bl ock
di agram of a decoder in accordance with the invention. [0020] FIG 3 shows

a hi gh- [[001] The deatiant oné of mraemb@mﬂﬁm@tth@mveﬂﬁfn%%%& ﬁ)fn.h':ih%e 1. [00211
FI G,.4A shows a schenptic bl ock diagramof circuitry tor detecting low .25

reddendCHUEIGRE §180DE} andGthes desshptien defowovithar tfeafres bbjactsr egliency
Mot i on QgvedgeOst tRE RGERDn will be apparent from the description and drawings, and from
the claims.

DESCRIPTION OF DRAWINGS

[O()lS}FIG. 1 shows a high-level flowchart of a process performed by a decoder in
20  accordance with the invention. | &

[0019] FIG. 2 shows a schematic block diagram of a decoder in accordance with the

invention.

[0020] FIG. 3 shows a high-level flowchart of the motion detection operation of FIG. 1.

[0021] FIG. 4A shows a schematic block diagram of circuitry for detecting low
.25  frequency motion. '

_ [0022]_ FIG. 4B shows a flowchart of a low frequency motion detection process.

wed




19/ 06/ 2006 [0023] FIG 5A shows a schematic bl ock diagram of the lé)ﬁi c used
to detect high frequency notion for chroma and/or | una. [0024]13-‘4 /2806
shows a flowchart of a notion detection process for high frequency chroma

and/.or | yogp3) FRO25A Kb aGs%haﬁéﬂ@Sblacléﬁ#agg?% !ﬁf g‘irga l%gir% dﬂéoeragﬁ’oa&&é& hﬁéﬁﬁ logi ¢

used to detect high frequency notion uma, W | ess
| uma ot ifsauentp oREPn for chirosB andfovluma. f| owchart of a notion detection process
for high frequency chroma and/or luma with less notion. [0027] FIG 7

shows a M}Q]‘rﬁp Iﬁg,lé [ ' JS rad 10 [ 0028]
FIG 8 iz a sc écrr%if)isc I%ggwa?%g?g?n s%&é’w&g Cgﬁ&eb%gggrsafto?g‘%ﬁgﬁo&‘{a%%ybl ender

(110) of chiohng add/onldewa. i n greater detail [0029] FIG 9 is a schematic block
di agram showi ng the adaptive threshold logic (120) of the decoder. [0030]

FIG 10 i tic block diagram show n he vari able threshold | ogic
bl ek’ 1%‘%(2311%{&5?%@ %wsaaasﬁg‘?%mtgtﬂ?‘g‘]sﬁ%grﬁml 5"86‘]6??05‘835 16 el Bt i 1

[ 0031] Fhequehdy sbimsfoashrensaaml/sr 1erha, avithr e} pudsimption/e t hr eshol d wi ndow.
[0032] FIG 12 is a schematic bl ock diagram showi ng the | ogic used in the

decoder t he chrgma anpljtude tepporally. [003 FIG 13 is a
schemat i tﬁﬁfﬁ@g@agwmﬁm%&?fh% DOHGR Cetpstion p%cqs%goqjgtlggcféqqu@@ydo 20 a
spati al e¢llienk asd/orftlga 4ith CesSaldRbd.Ng. [0034] FIG 14 is a nore detailed view
of the chrona sanple conpare block of FIG 13. [0035] FIG 15 shows how a

final ch status value is generated that is used by the variable
t hr eshol @%%/q‘%[g}ng shawe asohagyatic %102]9}1@6?&20@6‘0[”@65%? mptien is detefsingd.schenmat i ¢

bl.ock di agram for detecting | ow frequency notion for PAL in the decoder.

0037 Hi028] FIG! §ish sehMRAMBbIcek Blaphikn HoRHEARS bkt bf e ibRBJGTYE AL TOL i On for
PAL in the decader. -
the decoder in greater detail '

[0029] FIG. 9 is a schematic block diagram showing the adaptive threshold logic (120) of

the decoder.

(0030} FIG. 10 is a schematic block diagram showing the variable threshold logic block
15  (710) of the adaptive threshold logic (120) in greater detail.

{0031] FIG. 11 shows an example of a 5-tap adaptive threshold window.

[0032] FIG. 12 is a schematic block diagram showing the logic used in the decoder to
check the chroma amplitude temporally.

[0033] FIG. 13 is a schematic block diagram showing the logic used in the decoder to do
20  aspatial check of the 4fsc sampling. '

[0034] FIG. 14 is a more detailed view of the chroma sample compaie block of FIG; 13.

00351 FIG. 15 shows how a final chroma/luma status value is generated that is used by
the variable threshold logic block (710).




5 [0038] FIG 18 is a schematic block diagramfor detecting |uma notion
PAI[_ in ]the decoder, according to a first inplenentati on of thd9h@6mzoms
[0039] FIG 19 is a schematic block diagram for detecting |uma notion for

[ . cor di tQ a seco I, enentati on of the invention.
o0a0] FIEPERI0R]s aSiERGE: BOg) Badadtatrliow Ty FotOR 46 FAL Lsed t o
det ect PAhtheldacodet.i on in the decoder. J [0041] FIG 21 is a schematic bl ock
diagram of the logic used to generate the 3D chr(ﬁmaI si gnal |dntth§ dteﬁgder.

Fl LS .-.a schemati | ack di agram.of the |ogic used to do
Final nod P05 P67 RIEPBHE Slork degramiprisireN et pmpmotey tr SAL 881q 0043)
FIG 23 idscaeschematic bl ock di agram of mask |ogic used to renove false
notions generated for high-frequency colored still regl ons for P'cai\!_cate
signals. . 4 i.ke reference symbols in the various draw ngs i ndi.

i ke él eﬁ’i‘ﬁ&ﬁ%ﬁﬂf PieheprdeRioeiridagrn fadsteqinaump grsion thePARve the on |
rel ates ‘decod®! RRSRIMNY a 300 dhalkhienth®in deSfildnign MOLI ON in video signals,
such as conposite SC, PAL signals or conponent video signals, which are
recei ved otb\é a television set. First, an overview of a decoder inplenenting
t he novel03%b &G % s meschementic laek dbagrm Il’orbbt_egﬁin&l!uImlaa:rtz)mﬁotnrfenPA{né:::I magl_ |h _02 .
i InBart i frequency regi ons W e presented. i
g:t ?gH S%dgaeﬁ'ya?‘)é@?ct??%ﬁ%g%“‘& - %%W"itéﬁg?g’e?&nvg}lt\ll "dual threshol d val ues are
adj usted_and a 'present ation of how the detected notion is used by a
bl ender 104QIHEGH @@ delerschagnatie thiocki dizgravh domihe logic dhut pised 13[dertt BRLdecoded
!i.\gnﬁj . hBE: E%L@g'&p herein will primarily be focused on NTSC signals,
but I'S equa?rﬁy app+| Cable to PAL signals, or to conponent video signals,
with some nminor nodifications 5 that will be addressed at the end of this
descri pt[08#L] FIGO26H aBti@matic Slvoktiagrahi @hhd legieluséd Lwehast 1Rf sricbagess (1000)
performés i o}V %3 ecoder inplenenting the novel notion detection schene.
As can be®geen r?c?l‘%é 1, a conposite video signal containing both chrom
and | uma conponents is received in the
[0042] FIG. 22 is a schematic block diagram of the logic used to do the final motion

determination for a combined NTSC / PAL system.

[

15 [0043] FIG. 23 is a schematic block diagram of mask logic used to remove false motions
generated for high-frequency colored still regions for PAL signals,

[0044] Like reference symbols in the various drawings indicate like elements,

) . DETAILED DESCRIPTION
- 20 Overview

[0045] The invention relates to methods and apparatus for detecting motion in video
signals, such as composite NTSC, PAL signals or component video signals, which are
received by a television set. First, an overview of a decoder implementing the novel
motion detection scheme will be given, and then the motion detection in the various |

25  frequency regions will be presented. This will be followed by a description of how the
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decoder (step 1002). A notion detection operation is then performed on the
i ncom ng 10 conposite video signal (stepl004). As will be discus3£06i/12006
further detail below, the notion detection operation is perforned both for
~chroma angl; ' | £ J_regions. Each I an _has .a uni que

t hr eshol (rzlﬁqslgﬁqg %3@@@%&]%5% g%}a{t%ﬁpfeﬁté’r 108,98 hgwﬁ%ée? 5"% pitopds

det ect i orused by eridendemini the'deacderstosdetdminmp ewlisttic: @6 olitphes abt érD décodedlecoded
i mage V\Asgha]fre,g}e?rdi'notlogﬁ?r.tit cts conpared to conventional 3D decoders.
The process®t hely “SHESSIRAeTR ¥ praly brdequsts! Qe Toe sieatlscbusis equelly n t he

mot i on deipplidableito PARIsAIE br ¢ Eiboh&H Hldeo kifgnmtwiﬁ{bo}’iﬁ%iﬂ%ﬁ%iﬁ&ﬁoﬁé‘? process
proceegds fo step 1008 where 2D l'ogic is used to decode the conposite

si gnas. BHLpe addressrd ahibeicad of fhis dassripiersd i n step 1006, the process
continues to step 1010 where 3D logic is used to decode the conposite

signal . [00¥FFiG.H g%ov?s £ RONSte el SRR} bF agérBEe%s gi(@gf gggflgﬁggibg’f% ger (100)

for decoding NTSC 20.  conposite signals recelve n~"set. The
3D decodéecodanipplenenting the ngvelonetipngleteetioni sthemei guahn bd 66h.in F®. Lanposi t e

vi deo si ¥ I one and wo |ines, respectively, in a

first ang&gbossfet%gﬁ%o F@P\%%H‘Z‘@g“g%&h&%%ﬁ‘d jﬂt‘“aﬁoFé’HPeqt’? ﬁépc‘é‘i“ﬁ’ﬁd‘l‘ the( 1) al ong

wi th a odesoliémletepldDOG)edA sicgionldetetidn Gpaehtion i3Mdeh pBgortel afe HeoRfy (L3)
with vertical |ogic, horizontal |ogic,

ente n_adaptive 2D deco 108) | (
© and gng?@?qsﬁ% vﬂS@?@?‘%é‘Wﬁ@%éaﬁfﬂ)‘”\}%b&Z Bisensscsiiay furtheragetsi] pelewsthout t he
~ chroma singfiéd ddtetiok i SRR | ' : t he

-l ter edngD_C e(éhr ongpésriﬁtéur?al% %?15 a b%girllldtgf cﬁ%?‘“&m S\?\AQEI[}%& fpe%ggngzscri bed in
furt her Y8083 | Easl regipn s usigue thrashollevalugdhiatds atiastable 2 tharefatesallopassed to a
del a 1 L b of ] rocessing. tine required for
i1 tort ot soiet BREMaRRERREAbEaY el 1SR BRBE” rielthtine droed oes . o
19/ 06/ 2068h fevef BB aktifacts dorhpared toocdnhentiREAMD VecodbisdenRdRbcets @) . t he
decoger s GO ai ns..| ogvi c for 8ener_ati ng a notion-adaptive, 3D chrona
signal (308" &4 moton, was, defedted g et inHge mtien dlstection aperatipadstep ane
menor i esl00)LAf mbié) was @tétssadthe Hrdch@ ﬁ?&ieé‘&f ttb@ﬁp???}if’?ﬁ&@D IUBF iOfleq s the

at is, in

chr oma san‘gl gs are in phase across two franes rames FO and
F2), and®&°908€ Lhe; comppogits: vignaht Howeraanif sagnotioneasdistestedi in atpi 1606, tke not | on

detecti Qii‘qdéﬁsq,%ﬁtimfeg-t']@s}cp 1010 where 3D logic is used to decode the composite signal.

[0047] FIG. 2 shows a schematic block diagram of a decoder (100) for decoding NTSC
.20 composite signals received by a television set. The 3D decoder (100) receives a -
composite video signal (102). The composite video signal (102) is delayed by one and
two lines, respectively, in a first and a second line delay (104; 106). A current line signal
AL ) (L1) along with a ene-line delayed signal (L2) and a two-line delayed signal (L3) enters
o an adaptive 2D decoder (108) with vertical logic, horizontal logic, and single-line logic.
o 25 The adaptive 2D decoder (108) filters out the chroma signal (2D_C) from the composite
.video signal, and passes the filtered 2D_C chroma signal to a blender (1 10), which will
be described in further detail below. The one-line delayed signal (L2) is also passc_d to a
delay (112), which compensates for the processing time required for filtering out the
chroma signal, to generate the luma signal (Y).

R




'[0049] FIG 3 shows a high-level flowhart of the notion detection '
operation of FIG | (step 1004), which is perforned by the noti®h06/2006
detection block (118). As can be seen in FIG 3, the notion detection

process s Nd Lvin n 4,.0con.n si gn a one-  frage del ayed
G anal - o] BaEER i Rl S BRIt AD IR 4fiod oo Rofahs IgeT: 1”1 o

i ncom ng gdenerakngs h gidtioniadagiet,e8D efiroift Sgna3Q0B)C), WhechBtdl@npAgidestdhon bl ock
(118) thetﬁ' receives separate threshold values for the | ow frequency |uma
“domai-n, tHEIRE éﬁo}'ri‘a’ﬁ e BeroRes Hdfail Ho)ame usadeinthe deteptioguefhyornaina/ chr onma
domai n, rp&GRACE 16 khrombs ity pihd Lo eSRR 3 £ 0) (step
3006). As a result of thgﬁi\)}g‘??gtl)llygﬁdtsﬁ?%rg%s()t% 15 thg%@g’ﬁﬁgg?ggﬁggﬁsuppl yi ng
‘a separ atf@t 3 esles-tea eanglatipn carceasHy i xetermined irathh iotiogdetectiordoloeli n, t he
not i on deﬁpég_t ion is significantly inproved conpared to conventional notion
detection téechniques. In one inplenentation, the threshold val ues are based
on the pixel's value as conpared to its imedi ate nei ghboring pixels. The
process @048t FiGeksshowne highelemel flowpharonf dueoingioh leteotivini apesation of FRG.AI f f er ent

3000) | ThACADITRAE utich R Belied Oy Pt doeion Rp 1Bl MEadbeim g 11 e

‘have beeHFI@r)deanetibn(detee@or3Rdks sthits @) ﬂw@biﬁghﬁjlﬂéﬁin?%edﬁ%@{, ara,hg_g i; )s en‘dg;
ecte step , an

Q herw s a next. . pixel in the incomng frane is se

t he |5¥V|ocg" crdglgﬁ%ﬂ gg@ié’ﬁé‘ Bo0cTarG delgied sienel Giepi3002) | Adirktepizel imths been
pr ocesseghcorhioSfrantdi b0 i [ e i r : recei ved
frame. 25 ([)_00§0:rL Re%lgﬁilﬂgékﬁ?v‘i/ (tgtgplép%e Zi,ihe %tﬁﬁté]eg&ﬁlﬁ %Ef"g%mg}‘c&m ue has
been det Breivessgparatp gireshpldaklunnfor the lewfiegudnsy amsiechaf, dmHighefrapeioyn

detectio 11 .he bl ender, 0 through a 3:tap_nedian filter

(122) anaughggdﬁlgéﬂﬂb%cﬁg(@g}lﬁeqﬁeﬁgy r%]g?]] éﬁz’?‘g;ﬂigﬂqnt é?SP?"PZ’?@’ from ther s t he

naxi mum veviablerthrestolid Idgiz bleckoIQ0REYEpsIVALK | As m&@mmg ?gx?aeﬂé@]gﬂrr%ggﬂgoicm feln P
is gen

the pixel stre he 3D chroma signal (3D Q)

p )éefé a?ﬂglétbl?ﬁ%iéﬂ? B RO e et vl v ey 5 | F21 L
cand i s tdueidind Rtidd ; jl,%l{?,@ : . pass filter

| (128) and a .delay ( 130; gr eﬁgipgiplﬁ ecf to si gna&ngﬁ?%%%gﬁ%mlég‘?glﬁogi S passed

to the Hilesstet technigyes. Theomm fapleraeniation] ther thidshéld svatuee abmbabei dnhthef t he 3D

chroma sjjgupalyaRef.er 'gga!- [ the bl end 110)..lnh one
i npl enert at i c}fn, {he %%?%rﬁ#al an %‘3‘@58?‘?'1"{' g %txfi}B;eﬁﬂeg’r ‘%s- JeISmeF ¢ or Wi t h
coef fi citehmexiofurm iotipn @mang theQnotichs 4 thed different frequency domains to be the

20 final motion value for the pixel (step 3008). The process then checks whether all pixels

‘in the incoming frame have been processed (step 3010). If all pixels are done, the
process ends. Otherwise, a next pixel in the incoming frame is selected (step 3012), and
\H) _ the process repeats steps 3006 through 3010 until all pixels have been processed. This

motion detection process is performed for each received frame.

25  [0050] Returning now to FIG. 2, when the final motion value has been detenniﬁcd, tﬁe
final motion value is passed from the motion detection block (118) to the blender (110)
through a 3-tap median filter (122) and a delay block (124). The median tap filter (122)

 filters the maximum motion value to remove any sparkle motion or non-motion points in
the pixel stream. The 3D chroma signal (3D_C) is generated from a current pixel and a
- 30 corresponding pixel that is one frame prior, that is, F2-F1, and is then divided by a factor

10




5 the middle tap being the current pixel undergoing decodi ng a'nd two pixel's
on either side. In another inplenentation, the chroma band pasl9f06V@006
(128) will be a wide band pass filter with a pass band of around 3 Mz

centered t - ' f u 0051],. Based on, t.he detected
ot on 1 PReTtd A Bt B Qog) S BOG (130} e Mgt dR el teIe e | s
whet her  tsignelis passed toghBlerder (18). STigrtahd pass tfilter BRItCME GARIvaHG MR kne 3 nMOtion
10 is pr & eont, .tggb%D Cbsi.glirllaﬁll ifn gthBut and if_no notion is present, then
the 3D c 81oitienal befgr,the siEng! seachesdhe plendes (1001 on. onprmplementation, tham t he

bl ender gammattan@pe Fiaer (128)ieh stdPBRker v&ih%eﬂiaﬁhétoﬁigh,oo Ey%"ﬂ"-’m R@ oa
inforpation jn cases where the proper col or cannot be’ “di’splaye or

vari ogg theraigdle tapshbring the cyreant pisploBideTgaing ideqoding andh awo pixelk oa eitidraidebur st

signal , 3encierMnlereRad 0BG} .and . signals
are output to {5 P ﬁebt“‘gﬁléé%itﬁseih%lrr\&ggt% 4 ofag%glﬁgerr%)o‘ﬁ)ﬂo © ﬁ&%&g‘?"’é‘ﬁ}%’? to be
di spl aye#iltewithapase bandiof eund 8 Migxcentenad dround tiew-camier fiBqudasect i on [ 0052]
FIG 4A. shows a schematic bl ock diagramof the |ogic used i'n one

i mpl enen ' | t ectjon bl oc 118). to detect | ow frequenc

rmrr{)i on. E@F{fﬁaj&& ghgﬁ%@&é%d#ngg%%%%ﬁdn%%v%%wn loFk l(ﬂ@tj’l Wblqﬂé"éfuengy d

mot i on détl@rddcisies phaberss oRPuttthedD chrofa kigh@Gbr He!3D Ehrb g siBRA] gqmgﬁ%ect ion

bIoc‘bO(l.18 ofotglggéA. The |l ow frequency notion is determ ned by

subt tact PEFSE0SY Q-5 Aenilis AUPHend 16 RO BRHPR is Proseh tien thedhiCrignat isane, t hat

i's, Fl-Featputiih He®fonder'q 10¥2STH SEUPRER t?@ﬂll\éﬁder 6B NTS%o (#{flgu S Ltg:?éar-n er for
p S hce tl chr

two adjacent franes is 180 degreeS out o ase. e signal is
‘medul at 13t RITAeso serpoveghromes infermatipr subaseWherh chesproperamldraanmi ber ames F2

and FO i§ thUR ol apcel ut and chto nd notion i.s obtained.
The si gnalslﬁf?%l regﬁokl?r@?r&brgn&ﬁh%dfogwwc ?IF%Hlpg%-tth fagk Iao‘ifdg)ést%“qti | tered
(204) i reigmabend s@on.eFimaby theesepdrgthd thiremid QT ¥nd ReIERAN &ipndls aRCHHpUcRg Cchroma
(stc;lg 4({864%?18 The st‘ si gnal fg?% is also used as input to the |logic used
to détec ,5}?1‘}“,583[8%?3?4 O PIROP siengl kohvedispiayed en thgelevisipn ber¢emss | uma
nmotion, which will be discussed in nore detail below wth reference to FIG
6. 11 [ (@5Bfeguencymeotiomdkiectsit ati on, the | owpass filter (204) includes three
5-tap filters (2+2) wth coefficients of t/a, 0, V2, 0,1/4, and a 3-tap
| owpass i (3xD) wth coefficients of 1/4, V2, 1/ at the output. This
conbi 'nat[{’dosl_r%j o5+ %ﬁt Shavy 56 Waé\ﬁlpgg’ékf_ pgram eboty Ingiqpaised inr enkici ng noi se
in the implementaiinNofathd HEBA @sechih HIRK' (1 88) BO8dcP M5y FHGherTP mbifon.
o FIG. 4B shows a corresponding flowchart for the low frequency motion detection process

20  that is carried out in the motion detection block (118) of FIG. 4A. The low frequency

motion is determined by subtracting (202) a one frame delayed sample from an incoming

{) frame, that is, F1-FO (step 4002). As was discussed above, in NTSC, the sub-carrier for
two adjacent frames is 180 degrees out of phase. Since the chroma signal is modulated

on the sub-carrier, the resuit of the subtraction of frames F2 and FO is that luma is

25  canceled out and chroma and motion is obtained. The signal (C) resulting from the
subtraction F2-F1 is lowpass filtered (204) in order t6 remove the high frequency
components including chroma (step 4004). The same signal (C) is also used as input to

_ the logic used to detect high frequency motion for chroma -andfor. luma, with less luma

mption, which will be discussed in more detail below with reference to FIG. 6.
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5 incorrectly interpreted as notion. The 'Iowpass filtered signal is then °
passed to a rectifier (206), which converts negative signals dr94864e00®
positive signals or values (step 4006), and is then passed to a threshold

| ogi ¢ bl : hgl ] (20 subtragcts t hreshol d

Vg.?:,lg de?@psr%]ﬁgg)l%i/ éiﬁgé@%uﬁ)?lhglfgo‘ltvﬁrseglﬁgl (26456'&%%‘%% Swio)] th?Ppﬁft‘Fﬁgﬁ? ncom ng

rectifi edwitipedetfivients| ofids, Ostaep, lAmﬁ&)aS-tﬂljjmw;ﬁ?f:ltek (619 kv&gﬂ@)loeﬂﬁlaieﬁtgm%gad g I2 éLf)z/e
[ ' val d to zero while | eaving po

Vol s urtendo e SEgH o This e ninalig of (ER By 1pkee AMeR A0 fepb g 1010)

and the |redwngsndisd beripd nmﬁ'bholfhth G4 Seib i é{x%LdAﬁ-iérSg&ﬁ&gU{haé%ﬁa Ppt012) .
[0054]_In one inplenentation, the third 5-tap filte as a bypass opti on.
The alst enBErEeHyY intsrpretedbay Hojirns sTheilpweass filtaedsigRd i) théopashiSCaseaified s can be

f d i | i el t ..on. for PAL signhal re listed
ool 6 G 8 Rl s ARSSORS Bl S O AR, 150
4.5 MHz- @od @Bthen ppisedi@ o Bhrstioldlopic Wbtle(R08).i The fioeshbESGgRi Ko @0§y equency

: ) - ' -95
3:\3/"% 'ﬁ‘/}_ltz ?@gﬁéﬂé% ﬂ&e?héig v%l%e ]d%{CIngllng(? B}E{S th?é \'f\a/lln_%blg?hrgs%xoffd M;% { l%&ofrc?mB tlJ1e4 > M

incoming rectified motion value (step 4008). The resulting signal is limited (210), thatis,
10 any negative values are clippcd to zero while leaving positive values unchanged, to

~ obtain the low frequency motion value (step 4010), and the lowpass filtered motion
detection value is output (_step 4012),

(. |
[0054] In one implementation, the third 5-tap filter has a bypass option. The attenuation
of the lowpass filter block (204) for NTSC signals can be found in Table 1 below, and the
15  attenuation for PAL signals are listed in Table 2 below. '
Frequency Attenuation

2 MHz -25dB

3 MI—Iz -80 dB

4 MHz -100 dB

o) 4.5 Miz -60 dB

5 MHz | | -40 dB

Table 1: Attenuation for NTSC signals

- Frequency Attenuation

2 MHz -15dB
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Table 2: Attenuation for PAL signals [00551 In one inplenentation, in order
to make the switching to 3D softer, the same |ow frequency nmotli%f06/2006
detection is applied to a one-frame delay and a two-frame del ay,

r espect ifvetry—showr—+r—H-G—4A-by—blecks—212—through-—220. Al sg here, the

signal (D) 5 resultiggpiromthe subtriaction of si?ﬁr;,fll FI fromFO ifs used as
input tq the logic for “detecting high frequency Bn for chrong and/ or

|l uma, wijth.less |luma notion, shown I|jn FI'G  6A~ The maxi num varue jof the
F2-Fl notion and thed MH#O noti on, rgspectively, -jogdgeterm ned ag the

final | ¢owfregyeney—tura—rpton—H-gh-frequency notian detection flor chroma
and/or lfuma 10 [ 0056 G SA shows g schematic bl ock di agram of dne
i npl ementati on of th ic used in|the motion dt%® i on bl ock (418) to

detect high frequency chroma and/or Ifurma nottom Fr&—5SBshows—=
correspondi ng fl owcheMHz0f a notion detection procgssig for high frlequency
chr oma . inm FIGs. 5BA and 513, in order tjo detect
hi gh frequency notion, a i,v}xﬁ-;rane del ayed sanple is subtracted (302) from
an 15 incom ng frane, that3%&? AgenygiopdrdAlsngmls The resulting signal is
then rectified (304) (step 5004) and passed to a threshold | ogic block -
(306) . TI6S5]HN @8é Bhleth@FhtfonDinCler (S RGke | ol d val ue
(step 50 ﬁr.E‘R,J‘f)determ’lﬂed by the vari ag@é ?ﬁ?@gﬂﬁfgﬁt%l%?cggg?%Z%@eﬁ(?‘gmthe

i ncomi ngg B nmghgn detection iscapplied toya singifraime deldyi mid edwode deliyep 5008)
and | ow g ivel i) = |/ a i{te +1) with coefficients
efla, Iz, ﬂ’/%?"{ds’{’ Ef)&gngOlO)‘@%f%\lggmt%g@gﬁgﬁlc%dﬁ é{lséﬁérﬁdhﬁﬂﬁn?iigﬁas t he
‘same Sphaswiltinghirem the ewhitraotions of sigeal FIr fror F0SisPIsoP @k iGp QB REicoRy as wel |

hi gh t. T t] > |l is th t put t
S012) 15 HSRPL DR S ror st ok e R et s o ARISBORD and FO

can be bmFlp#as Thé nheinteh batosend FEF] mdfigh aﬁﬂttﬁépfﬁ;@?%dﬁreg%ﬁg%ﬁ ﬁbt isgnt ihgt

| ow frequency.| um ionis filtered out and on
present ?s%eré“’}eaélﬁf}‘?n?‘lnﬂﬂéwrf&‘%?wwasﬁﬂgﬁm- output in step 5012 will only
contain chroma band notion. 5 Chroma / Luma notion with |l ess |uma notion

[0058] High frée o RDESHYok Shrbiheskysliags am of the logic used in the

not i on

10 {0056] FIG. 5A shows a schematic block diagram of one implementation of the logic
used in the motion detection block (118) to detect high frequency chroma and/or luma
motion. FIG. 5B shows a corresponding flowchart of a motion detection process for high
frequency chroma and/or luma. As can be seen in FIGs. 5A and 5B, in order to detect

- high frequency motion, a two-frame delayed sample is subtracted (302).' from an
{ ) 15  incoming frame, that is, F2-FQ (step 5002). The resulting signal is then rectified (304)
' “(step 5004) and passed to a threshold logic block (306). The threshold logic block (306)
subtracts a second threshold value (step 5006) determined by the variable threshold logic
(120) from the incoming motion value. The resulting signal is limited (308) (step 5008)
. and low pass filtered with a 3-tap low pass filter ( 1+1) with coefficients of %, 4, % (step
20 5010). Since the sub~ca:ﬁer o_f FO and F2 has the same phase, this detection scheme
provides proper phroma motion, as well as high frequency luma motion. The resulting

signal is then output (step 5012).
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. detection block (118) to detect high frequency motion for chroma and/or ~
luma, with [ess luma motion. FIG 6B shows a flowchart of a corggegy img
motion detection process carried out in the notion detection block (118).

As b Aan this 10 notion estinmation fairl
o T 008 I bl e rnsabideR o bt FL e Mdon o6 S chots e dsalsovbem 1 h
r ef er enceré aubkrhé8sl 1r53‘be1ﬁmb25€o thih v R8jwens WA hétidn!i %It@éd%ﬁpﬁfﬁp(rﬁ;{jt ein

two nodes, In the first node, the logic Operates to tect c not i on
across t wronband motign ispressat Ay arzeswlbttheoresulting sipmal saponid stepd612 Wik | ogi ¢

oper at es dnfy @dftafiChr@REbank; nChroma notion. 15 [0059] First, the process -
(6000) determ nes whet her the tvvo frame chronma node or the one frane

chroma m)de shoul d be_used (step 6002). In one inplenentation, this is
det er /i n 2 /G 6y lumma grotiof r ame chr oma. not i on enabl e bit has

been set. If th onefrarre chrma noti on enable bit has not been set, then
whi ch e e o showd' 3R BRP RBERE o e IS n i ie! PpSiSing
(that i s depctiog)bldckdihd 8 tadetder h@ﬁreqaeﬂcyfm(ﬁﬁlm f&i @ﬂ@ha Bhd/sr lumB SRS T act ed
oo " SR pfde) B0, S0 R ntRS, 87 Shmrlontch Mot dborion sesiors v e
?EE?L{. 23““%?“3?3‘2?3‘2“??‘2“@6?%““%2%&%8%?%"‘ RO ERSnUBBISTS (30g)

(st ep’ 608NN RRiimagign ;5%1§*§1'17 |S41¥11=?‘F @l theshigh f@QQ@FYlmotmnaesumputﬁBdib@msenass filter
1+1) w{,ﬂ@, & 98kl els a ti nal is then output

(Ews/te 6022)V and t he B‘%g)cglfgss gAn(?Hd 5?06%%;]%1{;%@'1{%“ O RPHHBs .in step
6002 t hatWo mgd%ndnfthaﬁw clmdon’@e rfogic operatas b &etednldndﬁﬁﬁmb@@ﬂa@&fs twbhat is,

that on ction,shoul e .used, the process (6000)
does no'?fr %‘é%ngﬁl‘ga%ﬁg%ﬁ °I5 dl% is?fgf‘%a'&?d&sg?q?%l‘éﬁ@%faﬁﬂﬁt‘aﬁ@feqtloneEach of 14.
franes Fﬁamﬁnhrﬁhambaorbandpass filtered (step 6008) and rectified (step
6010). The rectified version of signal FI is then subtracted fromthe

rectjidfi of _si step 6012 and the resulting difference
si gnasl ﬁgoﬁf Rr?‘feég Eb?’b@ %et‘ﬁéﬂ hﬁ@"?’é&“t‘ﬁ@‘ fragiercheamesmedsonghal has been
rectifi edeifrangt ﬁﬁmﬁﬁ)lﬂodctéhﬁulﬂrﬂécl%% (ﬁﬁﬁgﬂ)@es{nm&hn@ie%ﬁtaggl}ths 5gthrough

6022, as, described above. Final not
determined by checking whether a one-frame chroma motion enable bit has been set. If

the one-frame chroma motion enable bit has not been set, then the two-frame mode is
_ used and the process continues to step 6004, in which the two one-frame difference
20 signals C (that is, F2-FI) and D (that is F1-F0) from FIG. 4A are rectified. Signal D is
then subtracted from signal C (step 6006) and the resulting s:gnal is rectified (step 6014).
( ) The threshold logic block then subtracts a third threshold value determined by the
variable threshold logic (120) from the incoming rectified motion value (step 6016). The
resulting signal is limited (308) (step 6018) and low pass filtered (step 6020) in a 3-tap
.25 low pass filter (1+1) with coefficients of %, %, %. The resuiting signal is then output
(step 6022) and the process ends. |

[0060] If the process determines in step 6002 that the one frame chroma motion enable
bit has been set, that is, that one frame chroma motion detection should be used, the
process (6000) does not use signals C and D, but instead uses frames F2 and F1. Each of

i4




[0061] FIG 7 shows a schematic bl ock diagram of how the final NTSC mot i oh
is determned based on the notions determned for the differeritofogyeary
regions. The final notion file is the maxi mum of the notions determ ned

~above forethe vAri 10 .frequepcy areas. As was seen in FIG 2 above, the

final not |%esi}?ﬂfgﬁﬁ£§§éﬂ‘fpgﬁr &5ter36008) and reotified o(stepre@il@n The t er |

(122). Thectilict aprshBr dfZRHapE1 TPMERBubiiabics %ﬁ#&%)reéu?fmséion%?as{)ggglegimt | on_and
| NTSC not | 1T p 0

no-notion points and/or lines. The final onis ¢ be 5
bits wi ddStEMOBER; sdrtheasesnlsing Wifferencosignal isithdn reatified (Step 60B4)0défitertthe out put
the 2D |grBeRB ;00 1y ' - : } Di_NUm not i.on vgthu of rowll
cause the decode1rg515 ?%@u%%ﬁ%&tlﬁgk%gﬁﬁ%egﬁocfe%l‘ﬁog YW a‘??eé’sgﬂfé Any
val ued | throegh@®3p, asdewribediabbbe.wi | | cause the decoder to output a signal
that is a blended 2D and 3D signal. This blending is done in the bl ender

(110), V\:ﬁrﬁi‘ln.%\#1$d now be described in greater detail. The Bl ender [0062]

FIG 8 i tic bl ock diagram showi ng the operation of the bl ender
(110) of 20 the decoder in greater detail, in accordance with one
i mpl enen{MGLbRIG7 shvevs a\selrematin. bldk Wiagrafli 6€ H6w Qe FRAN NTBO0mGA6h RE Seen in

FIG 8, hr o ighal. (2D Q. c s fromthe 2D chroma | una

separ at o?&gﬁlgedf%ée‘g% 2’???‘5‘&@9"&‘@?&%%@@ e diffrsent degpsncy segia® Fheoma/ | una

separ at ofinal Thetidn- et isnihé | Rakifth Pot the 'R dnE QiefEH&ﬂrﬁ%&' aGﬁ\Feeﬁ:Fri @0 Rhggk  (118)
e chr

S aLéo sed as an input to the blender (110). T oma output fromthe
bl enttér ueBdy giepse dsovastsaen ipIG 2 akbvephefinalgnetion,is thien phssad trduigeaded as

0l | ows: 3t iRmBoft Rkt o * t4on)/16 + (3D.C * -Jyotion))/ 16

}[;006_3] T3h§i} I unalgtltlgﬁ%m} gﬁ%bqf}g%) heﬁ%b:}il'%g u}{?%if%%?lirﬂ _@h%#?%ﬁ&e‘aﬂ?‘)ﬁut from

t he i npuiparkiromplis and noi_thetior( pdlhts and/oolims. Thé kigsl, NV ml66aR clllefﬂrt@B' ed and
rom bei ng

i pl ay e | BB At Boby Ot AlE PR catn she Sreodearapiiny s 20 o
exanpl e, lumhend thremi siguils QAP GSnirBmUndB&icnlviluel of z@ro%ﬁ%ﬂ@%@d&&}:&gof _ IS![ gnal .
ed filter,

In rreti Ierrgnltsﬁtions, a filter, such as an adaptive control

can Be 8%@%‘ e ?h lpma apdichspma signals prly.o AaEvalues isrtietreee zetoand A6 38K col or
sSuppr es shese thededbdertd Yutput b€ o fil . put «n.the. luma path in
order to reduce cross-| Une etfects. a'FL#éﬁ%‘?é@%%?@@bthobﬁ?@?gd%t ection
o done in the blender (110), which will now be described in greater detail. -

The Blender

-[0062] FIG. 8 is a schematic block diagram showing thé operation of the blender (110) of

20  the decoder in greater detail, in accordance with one implementation of the invention. As

was discussed above and can be seen in FIG. 8, the 2D chroma signal (2D_C) comes

from the 2D chroma/luma separator, and the 3D chroma signal (3D_C) comes from the

3D chroma/luma separator. The 5-bit motion output from the motion detection block

(118) is also used as an input to the blender (1 10). The chroma output from the blender is
25  based on the 2D_C and 3D_C signals, which are blended as follows:

Chroma output = (2D_C * motion)/16 + (3D_C * (16-motion))/ 16

[0063] The luma output is obtained by subtracting the chroma output from the input

composite video (L2). A color killer, which can be enabled and disabled by firmware, is

15




[0064] As was di scussed above, an effective way of decoding the conposite

signal is to performnotion based adaptive tenporal decoding Wa/08/3006

conb filter, such that when no notion is present, then tenporal conbing
10 conbing (2D) is perfornmed. 2D

(3D) is rforned, and ot herw se spat.i al

decodi ngg‘ﬁgés%crreg’?g? 8@9’6%" W‘%S‘S@Emm&F‘%@Ff“ﬂ’é‘fesﬁhe\DH‘PHGECOIBDC%]@@fobﬁ ng does
not have didpsed, &t efanglld wieh thS idpht BRRFdsASides (BF) ik @ﬂﬁnoc R 'B{hhe ot ion
detection . logic is v_er}/ inportant _in order to accurately etect the notion
and t her 8ipal Jaromgdmplementations, Adiisr, guell #s 4n adapthestontmllahltémpindseent at i on,
t he noti @ppgat; | LS e hi ' Lfferences 15 hetween a
current f ?%rr_e g?\%é (Sp}{r?%ﬂ\}? gﬁtg h? (r%g%g é‘pg%lﬁg&gﬁ% gg{s%f/élﬁri YePYt s .§lml‘ﬁ’é‘y’d etected

di f f ef en@daptivefiters gan hetput inrthevludhafpfathrie e toreduds closs-henaprfeeiessed in order to
~detect true notion. Typically, notion detection |ogic contains sone type

of threshﬂiegl'lcll@%'%%zfom&'ﬁﬂ Fﬁeg Bif ol s how much raw notion will be suppressed

based on"system threshold value is increased, then the real
motion will be lost in some cases, and if the 20 threshold value is
decr easel064),4s was distussedvabbie, g nifeaive way lod desodig T éodpositelkiER i8S

Ther ef or 11 1S. |.rahle. to hav daptive threshold |l ogic. Furthernore,

t he mor eﬁe@%zi{r@lgq?%éeedgggpg{vf8@9%&@3@8@‘1’ 3 Djcembifikgr, sush that whea not i on

det ect i omo imgoe isnpredent, kdnf @Mmfbral BorBbife (315)0is Wedsmildanth Bﬂﬂgﬁ”ﬁgpﬁﬁﬁ i ssues
sho ogi

t hat, need to be taken into account in the adaptive thre c, a
bri e]rdqov‘"e‘]"%hl‘é&@}?b lﬂ./a‘?ff%ﬁgfg noP slecadjngdps wrass-colomardodot omawl 28ifh@Q 86ifle The nai n
causes f3m degoking otkHoR RiveQhbsk BT BE LRpdom nopse, jsamling  clock
noi se or _jitt er,g. di agon{;lle trsa%gi?t #o@%@&gggoﬁagﬁé}'owgﬁe 5 er‘ﬂr@P’,‘ cl anmp

noi se arfiftestion ksic iy hpaanniy ailsciossiwntelyi ddtect detmonth saMkiedy cl ock

noi se or, hi apd, di nal transition noise. In addition to random | ow
anpl i tude ﬁ%%%%ettlen vﬁgggﬁl‘sﬁ"gnal S, the nmore high anplitude and high
frequency noise for the 3D decoder notion detection logic is 16 19/ 06/ 2006

edge noi[8€651 i puhimyersasation) the munioh dsteetinGs ScHievRa® s BMGEeW t ching to
2D iyg tlgga‘%en%rcﬁ?[?moﬁr the(irr%%e, ﬁrlthou h 3D shoul d be used. The edge noi se
occuis as a résult of "PHand RISEOPH Of @ niedibypixebhasier The Yeteetedhl i ng cl ock
jitter, diffrencsethef isy e QS dif@&RAS nkidéQo te! R6LsQHIE DRSS hase
I_ocked In%%%}_l "I“yﬁéﬁ ility, PLL tracki ng,oor lé[}hesﬁoog @ﬁrftgrde@b}gé tings.

y, motion detection logic contains some type of threshold logic, which
controls how much raw motion will be suppressed based on system noise, If this
threshold value is increased, then the real motion will be lost in some caées, and if the

20 threshold value is decreased, system noise will generate erroneous motion indications.

. Therefore, it is desirable to have adaptive threshold logic. Furthermore, the more
\ ) dynamic the adaptive threshold logic is, the better the motion detection logic will
perform. In order to understand the various issues that need to be taken into account in

- the adaptive threshold logic, a brief overview of various noise types will now follow,

- 25 .[0066] The main causes for motion detection inaccuracies are random noise, sampling
clock noise or jitter, diagonal transition noise due to éamera shimmer, clamp noise and so
on. The following discussion will focus on sampling clock noise or jitter, and diagonal

- transition noise. In addition to random low amplitude noise in video signals, the more

high amplitude and high frequency noise for the 3D decoder motion detection logic is

16




[ 00671 As a result of t he, sanpl i ng cl ock jitter, there are variations in’
the sanpled signal anplitudes at all the si gnal edges. These Wa&r/@§/ o096
cause edge noise to be present, which is directly proportional to clock
jitter and to the edge anplitude or-the slope, that is, the difference in
pi xel valé48&ngissy whigh Cﬁ‘ﬂsﬁnFaésetmﬂaﬁésﬂ foasnaseanddenesi &Wl@hmglt@iéDmi thase edge. |In

Ot 20 o R B Bhaallibldh SIS EBE GickS THELELTNE LY, S RLH BRI @ 117!

difference o curt ent Frevi ous pi Xél
di f f er enPG ehwalagto Digital Converfer)sampknpccleckijittet, begiude@bf vagioos ﬁ@doﬁ@lilteﬂg t he

maxi mum he two d | ffer nce | rder .to address this
probl em %[Oﬁi c?% Ui ﬁi‘ﬁn@h q?‘g(eﬁéo‘ﬁ’@ Eléy,mg‘ﬁql@g SR &edtoem fiel h edge
det ecHi omettimgzd on t he edge sl ope, on a pixel-by-pixel basis. 15 [00681 The

edge/ sl ope adaptive threshold can be further inproved based on sub-carrier
osi.te video signal, the edge noise

detectio W‘gl cally in a digitized co
in the hﬁ%ﬂq ?3&?&%8{/%36%31’ ?lPQ%WSIteF’st 41F gFeevariations in e Sé@gbd sighde in the
hi gh 1 eampMGYesQPAIDIB sighA ddb Thess! daﬁ&lénﬁ'salééga)éerg?’?st ﬁ$ s éeﬁt 'wﬁﬁ:hed to the

col or burst portion of the sub-carrier si
typi cal | i disetly Rrepehienal &0 eloekjitiarand thbe cugeomplem théZﬁlope, Ith'aElSI the | una

edges hayg eﬁhaﬂﬂ pﬁépl/;ﬂ{lés%r & pi C[i/?ell I:l'larllcgI lé)gatﬁg?%g hey ﬂgﬁ )g dge t eshold is

set high to nas requen una ‘ed fat ed | oss

of rHal lllmhtmmtlmthl&)dlffwchbe ia deterntinalbry. detdomBim a fisst dlffb@n&ctﬂa/cﬁﬂraﬁe
de_adapt.i the threshold

thresho;ﬁ ‘%an | \f Cﬁ%%d@ffhg@w carTier detection,
logic ¢ SOVl R PO efgRbetween gevrens pivehandd Bexissed. 25
{ _pl enengiad]j and s@kctﬁ@&ﬁe AAMNAMDOORE fhPdetG iR it @eHcEs. | ror %P ddk&s t hr eshol d

| ogi c [0 691 FI G shows a schenatic bl ock diagramo reshol d | ogi c
(120) tH W%%d@%thf%@h‘ﬂéd@@dsd@tbedm«"@ncaﬂdgdauedab@etk of balﬁ)cdwdbt&ubn carrier

det ect i ofpdoptidedbod IX e edge detection logic block (710),
Whl ch will be dee‘lsgcrel)%eeg gﬁb‘tefd}rzfﬁ‘)é?lba Fall bel ow, 17 19/06/ 2006 contai ns
logic that allows a user to set a threshold value as a percentage of the
edgd? t H8968]Tse emlqmcadamvetthesmldaw enfakthenidproved baskdbon wbshgieed as an

edge thrgahgld. ;- Th bas d Lhresh i s then nmade further
adaptive throu —Qﬁ%}@ E:-I[% 4’*%‘8?%‘98%1’% mﬁflg]’amﬂ@hcdgﬁé‘msﬁé%ﬂ\eﬁé;bub carrier
st at us. ffﬁhgemma)gomobﬁ dx:klghﬁramn Mel ¢dgalmete Gn RBe ﬂ%‘ﬁcﬁ'é R8ky! dhrdriy t her
. det a| I %gl ow, but ﬂ%enerf‘l X 031 c block (7 op erat es
1tions, since the samplin lock 1s loc to the color burst portlon of the sub-carrier
| signal. Furthermore, the luma edges typically have steeper slopes than the chroma edges,
20 - since the luma edges have high resolution up to around 5 MHz. If the edge threshold is
set high to mask high frequency luma edge noise, then some associated loss of real
- chroma motion will also occur, However, if the edge/slope threshold is made adaptive
[ ) . .
N ) based on sub-carrier detection, the threshold logic can be improved to be more effective,

as will now be discussed.

25  Implementation of edge and sub-carrier detect logic for adaptive threshold logic

[0069] FIG. 9 shows a schematic block diagram of the threshold logic (120} that includes
an edge detection logic block (710) and sub-carrier detection (SCD) logic block (720).
The edge detection logic block (710), which will be described in further detail below,

17
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and interacts with the edge detection logic block (710) as follows. A user
may set two percentages for a particular edge, for exanple, x%e/Adey 2006
the SCD | ogic block (720) does not detect a sub-carrier, then x%is used
as the sl gpe.percentage threshold value, and if the SCD | ogic bl ock (720)
detects aC@ffml?@gglp :El@’rt ,%ﬁ?‘ﬂ%?l“sf%q st ﬂlg\é‘?:fh%}g valye ag p pprsentegesd theeadeadlatt hr eshol d
val ue for isf K¢ mBeH éfithe/blape BEARude sholdBd Msighld 45%n BB WhBBRA4 t han Y% a

hi gher sl ope percentage threshol d val ue ?:lan be use%a}P%W uma portions of an
I mage and@,’qll_ wer sl ope percentage threshold val ue can be used for chrom

por ti ons 1§ fggebased: fesslnlq it Bem aiad further adnptvathmoighdhe SCBJogind
acht evi NOblBcl7aa Thich Rx@Aes the YAt AhiusD AHESCANOBRR (o wiF by P! x€l

basis. Because of ‘thi's i ndependent control Ao portions,
the t Hr eshrotleseribsgiin famirer idetaf) holyma rutegenerally tippS EBdogit divcki(T20)topbaieR.  edge

noi se wt 4o} i hroma, not.i.on. e detection bl ock [0071]
The SCD dﬁglta g}(’:tf 1|[£’(3)kr§1 Q’g*ho@g e{igczge)tecggq «L.oc‘,gfcsbl?‘fq(e(ﬂ{)}oqsﬁgﬁ?‘i”%r EW""C‘H@EW e f or

sub- car r i percentapmrfaca partisiliredge, lﬁﬁ{dﬂmﬁga,tﬂ%hhdy%ﬂdfﬂ@ BPDY 1Bk ¥lock (72bhe spati al
domai n, 3fzcausleé the 2 l1ng clock is four tinmes the Sub-carrier

a !
f r equency ShtPt CEER ﬁg'fr’r‘? BT wupgdes the fepsugreentes besheld palvs end t he
al t er nat af PSR [dghs bRARR(EN Widds REDSBHEY, BEh Yo, i) uséhagé"ﬂe”%%%ggte by

opposite in phase or sign. Furthernore, the su arrier changes
180 dfgr dexeniageohreshald aglue figrithds perinulat edgebdf xHdsiset kmbe highérahgaoy%)a domai n,

t he sub- | l.0yv.e 1 degr.ees every frame, so there wll
be a si g?il?%hi&::gé © ﬂg?t%épgi%gﬁg%ﬁéé%gfé%ﬁ%ngﬁe ‘ﬁﬁg f(gg]"gﬁgﬂltﬂ%flsr ‘garf"éls‘mégf'daq’i]l?ch | ess
di § f er endevdsestope parckntage thréshaltl value chitvbe ubsdfoR ShABRS SortidBWT. thdnapbudyi ng

bot h thetsé?e%tia dorrtﬁi n,and the tlengoral domai n, an_ approxi mate
sub- car r FEFeCHdEUEMEHe Chfpma-mptionelops,and aehiexing: : dynamie disesheld| wgption As can be
seen i n bhsed of) ,SATN6n 2GR b9 Txel B4 eV Shik F2, Fl,
and FO (that is, 18 19/06/ 2006 tﬁs_gs)c%%??ﬁt&ﬁugﬁebﬁdgﬁp{%@%aéﬂ]?r?dame, and
the 13 an@nsirespa pestipnse thethsgsholiblogic sanhe programmisd te suppiess signifieant lunm.  The

Var i abl ee&é@n@ﬁ@%tﬂgﬁt‘}ﬁ% tlﬁgsqgﬁg{)ﬁg)&%hmﬁ G 10 shows a schematic bl ock

di agram of the vari ab res ogi ¢ block 5 (710). As can be seen in

FIG 10, the conposite video signal cones in, and a current
: The SCD detection block

[0071] The SCD detection block (720) detects the sub-carrier by checking for sub-carrier
characteristics, both spatially and temporally. In the spatial domain, because the

20 sampling clock is four times the sub-carrier frequency and locked to the sub-carrier
| through the color burst, the alternate sub-carrier samples will be nearly cqual in
) - magnitude, but opposite in phase or sign. Furthermore, the sub-carrier changes phase by
180 degrees across lines, which can also be used. In the temporal domain, the sub-carrier
inverses phase by 180 degrees every frame, so there will be a significant difference

25  between two adjacent frames and much less difference between frames that are two
frames apart. Thus, by studying both the spatial domain and the temporal domain, an
approximate sub-carrier detection can be made to control the threshold logic. As can be

seen in FIG. 9, the SCD block (720) receives the three frame taps F2, F1, and FQ (that is,
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pi xel (Pn) is selected, for which variable thresholds are to be determ ned.
The logic conpares the current pixel (Pn) with a previous pixelo¢/®&/A20e8d
a next pixel (Pn+l) in the horizontal direction, and selects the maxi num
differencg, as s descri bed above. . This difference describes the detected
mexi mim sﬁ’ﬁﬁ ame, g Prexiqus frame Ase dhengrmeprrste theinreviqus frams) for séb-made i n
the verti gatierlefedd.On in the Vertical D fference Evaluation block by
selecting the current pixel (Pn) for a current line, and the pixel in the
sane position in a previous line and a next line, respectively. Once the
maxi mum h&hg Variable threshold logicthlock| s| opes, respectively, have been

determ ned, a set of threshold values for the <current pixel is generated.

The t hr esfpoys) 146! Y6 ShéWwSa binRBafid YiobE ﬁﬂgfatg{eeggllraivéxggﬁl? ﬂué’sﬁ&lﬁ%ﬁg lbi‘o%lcs' ope

val ue. The rgRortlonal ity constant ca n sone | enment ati ons
the thr edh Ay ganiees sasarin BEG.nidh thei oomposive videa signe comeoin; hed deteatted sl ope

val ue. Al ] N n L,um ¢ i i.ng.functi.ons, can be pragr.anmed to
act on tfg%éa(lpﬁsu{ga{&eégl eﬁt ﬁ)rr re@ﬁg'l ‘c(fglagfg tﬁﬁ%ﬁqﬁ%gcftf’r"ﬁlEef%ﬁol’[gwa%l&es can be
pr ogr amexniparek sheecusemepirel (PmLith & Pre@ e lpikel Pn-DanBa@kepREAPRLLD iH 0 exceed
sone uppe%?hlmt. I,n one inplenmentation, the 20 variable threshold |ogic

bl ock (7165 heazental AupgHoRe ﬁ?f & mpxinER diffprence. asy was deagrihed gbover r anes,
such as Fihis Giffedde edoaiBes BR! RidtidCmblifubd BRbe LRHHEHRO! da Vc?gﬁs‘égﬁ(ﬁfge the

maxi mum or nini mum val ue determ ned for the respective f 073] The
vari dfl e delerBIBAins alsgimadp én the vemicalatinoctionginftbe Yertinal tDiffercheedivabatiof  pi xel

val ue vanhagi . Si Q i.ng cl.ock jitter / variations.
the hi ghé’?"%%‘h ?E?%H%%ﬁg‘ggﬁéh@f%’&&er L:i‘(}arai“ﬁﬁ'igeoﬂll"% it S for tho
sane anoPatitiarf inj 4 pteeions inearel Dnext ling,resppitivelys Ot tharAxindRBh&tofal a St eeper
sl ope sh d havye a higher, threshold yalue. At th sane tinme, at these
edges t h%‘%ﬁ?‘pﬁ% SIPRPY égp?nﬁ?léh@avg ge"t“ffé“’t‘ﬁ%“@élh% B @W?Shﬂ]étvahﬂﬁ% forihes 1 eal

noti on. Eheeny pixebfa| gendre@ SR tﬁrés&olﬂ@ﬁ!ﬁé@é:@q’in%lytﬁl%d?@mﬁl fa%fﬁa&éﬁaﬁ, for
exanplLe, 10 % of 19 19/06/ 2006 the slope that the pixel I's located on. This

|
perc At agleprs ¥alpg The Propasionsliie rynsthet eannbenwatiedb ds some implementatians thiur st
var i anceiRasH" Giudst Hat be ﬁon-ﬁﬁélplvﬁﬁn fe?ﬁéct 35 Gnd Woelit A TR grpaﬁ‘x{at )A%?[)OOM] In
a 3-tap e

one inplenentation, ori zontal™ w ndow 1S ¢conbi Wt h'a 3-tap
vert i cal mgimiveandonixamnmaliping furetonst dau detprogranmed toba da\he Gldalatedl shows an

exanpl e h - 1 d lve threshold wi ndow.. The current pixel
u)r(l ngr) i hrﬁléeg’ﬁ%l?% §6"thdt ae FaR tﬁreg]%tlé Values Can be programmec? to have some minimump
thresholds or be programmed not to exceed some upper limit. In one implementation, the
20  variable threshold logic block (710) can determine threshold values for several adjacent
frames, such as F2, F1 and F0 and determine the final threshold value to be the maximum

or minimum value determined for the respective frames.

[0073] The variable threshold logic helps in removing false motion because of pixel
value variations at signal edges due to sampling clock jitter / variations. The higher the
25 signal edge, the larger the variation will occur for the same amount of jitter. Therefore,
the pixels that are located on a steeper slope should have a higher threshold value. At the
same time, at these edges the motion value is high, so the threshold will not mask the real
motion. The variable threshold is generated by taking a percentage, for example, 10 % of
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determnation is located in the mddle of the respective w ndows. The
absolute difference of the current pixel and the adjacent pixel8/06¢2006
determ ned and the maxi num difference anong the determ ned differences is

determned to be the slope, For exanmple, in FIG 11, the current pixel

val ue Pn §S@Bﬁﬂ@f8&%ﬁlns logited, gp. ua"@swerczntase irfgrtier ag!@twely;f@@pme Y, m. ch
are the UES rence

t aken asvﬁdﬁe f|tﬂéaf61 ope ?[%1995,\}% hﬁéﬁ% ﬁ?ﬁelglﬁgﬁlgt |ve(§l{3%r§r t he p| er

Pn. The ercentage val ue is nade adaptlve based on Iurra/chr oma pi xel
val ues, {19874 lmmne dmpleyaentation;0s Betee dodzontdh rvondow dsreordeinet withna 3ft@®75] | n

one i npl ut ed |n agcor dance
T5 wi th tReepoyrt s ft ¢ SRbPaab Rl VP o kS e kel 2 17
( Pr ogisammatbiveh ai t Bapatdaptiyd ﬂireshBrd)gsﬁﬁﬂmbl 'EheDGuiréﬁteﬁhal dnc(emtﬁreblﬁmel ) [0076]
In one inp ementatlo ode can det ect

ch ed or bur st
regi ons KiEgaY ﬁ‘é—? {eﬂeﬁ r 9hr %,{Esgecqvg %’é'fé%\‘ﬁal gﬁ‘%?"ﬁ?&

firmare. dlf'fé}éxﬁ:e@mlﬁ@nﬁﬁxa%ﬂ Mac%lﬁbl&ﬁr@ dbermtifda faand ﬁﬁﬂﬁ‘mﬂpt ion or
two frame notion, can be used to programthe |inear percentage threshold

val ue, t Khfferpnge tawen@ Hegletrmiapd differamesshptiaterginad. to bathe sfopagFerreramble, var i abl e
hresh | d d
ooy | AhEEGSEL BB uS A Sh bl 1, BORIES £ of el 1ot ot €

chroma/ | uma grc also
of f sdf. Téspeatixslycwhiplareghd wadpes oﬁtheparrdadnﬂmgqmm, aﬁcaheinakmmmmffenpw limt

value if .t 25 r d 0sse t P I|mt val ue. The
sane | ogit %&asa%hgoferb"gé]lr‘? ‘bgff’ lcl’ﬁlge G’E“Fﬁ& %Y?a tﬁr the pixel Pac, li nes.
As,can b@exbaﬁigez\aﬂxebynﬁaeaﬁlpnbd Efﬁ@dﬂnldﬁ@bj&h&éma biR@l valuas, G @dachpREk gLt age and
the DC offset for horizontal and vertical taps can be separately

pr ogr anm@HY 2 hasedon chjomadump defestioftor i es are required for vertical |ogic,
only the horizontal logic can be kept, unless the 2D-1ogic |ine nenories

can be spwrspm ﬁieniﬁ{ﬂléhmn?a%ogg Hﬂzgﬁéﬁ@%hﬁar\mﬁ@ i$ €6 ﬁtEH Fri (Rcordanddne

vari able threshold value is subtracted fromthe m)tl n value 1n the notion
det e&d i ofith hgifelleyisg RXYIFSBOR: t 0 generate a notion-out val ue. Chrona/luma
detect logic [0077] The chroma / luma detect |ogic block (810) of FIG 10

coarsely mﬁr&oﬁﬁﬁ = [[Max{[Pn-(Pn-1)], [Pn-(Pn+1)[}] * (Programmable attenuation)] +
Programmable DC threshold (min level)

[0076] In one implementation, the decoder can detect a synch edge or color burst regions
and determine their motion variance, for example, by using firmware. This detected
20  variance, which can be for one frame motion or two frame motion, can be used to

- program the linear percentage threshold value, that is the programmable threshold gain.

e
-

The programmable variable threshold percentage gain can, additionally, be adapted based

on detected chroma/luma. The threshold logic also has a programmable minimum DC
offset. The max clipping logic clips the output level to the upper limit value if the

25  threshold crosses the programmed upper limit value. The same logic has also been put in
the vertical domain, i.e., across lines. As can be realized by one skilled in the art, the
threshold percentage and the DC offset for horizontal and vertical taps can be separately
-programmed. Hence, since line memories are required for vertical logic, only the

horizontal logic can be kept, unless the 2D-logic line memories can be shared. Finally, as
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5 chroma / luma signals by checking for chroma characteristics/signature
based on two factors. The first factor is based on 4fsc sanpling9/06A23®06
pi xel under investigation is part of a chroma cycle, then every alternate

sanpl e shoul d be nearly equal in nmagnitude, but be opposite in sign. After
rectifi cafa}“d’ﬁ,se‘fw%ggs%lﬂéﬁ wrighle threshldavalie insybiracied from s motigrowlpe ibhe f our

chroma pi #ehfotish Qstb@ioR Fod @'?Fm . ondpfeactor is a chrom
anplitude check. If the %Lﬁg{)#l?’g%ﬂé‘ﬁ%?f er%%@gu?lg%greaqe'er than the two-frane
difference for still inmages, then chroma is detected, and otherw se the
pi xel i - HNg Gateet 1ol [0078] Based on these two checks, it can be
det erm ned whet her the pixel under decoding is on the chroma cycle or on
“the luma @p § - tihi LG b i.abl e

t hr eshol dmp?r]?gﬁtdgggelﬁ%ﬁghanel%?g%% %glfcfl;eur)%nﬁq?f?or chm%ﬁ?‘r}%ﬁa&%%e s, for
exanplde, chyunpHmaosighalsrhy shetkingofof ohromlarchamctetisticssignatoreimsadosre dvd hat  t he

t hr eshol c [ nd, .t he offset. mn and max cli.p values are
i ndependcelrﬁtﬁ{sf gﬁ%ggg%qr%gﬁebq%eormqg%c %ﬁ' olﬁa’ﬁé’f’{& uT‘%B‘f’Qfsuﬁat}ﬂ’}rlgp%t ail ed
vi ew of tdfa clifdnizcyelet thom ety afterhdte s@fipleo Bvuld beudarlf et in megiiedd, $40) s
shown in FlGs. . 12-15. %G %é.shows the logic for the tenporal chroma

anpl i t udPCIBPHE B SiEhnARRT fefiiqeuon, the abplute diffesenca of adiacent pinels ameagr ences,

respect i \igd Your RREbnAUHREIE Shodld fHe Bedarl§ ThO TRAL. Uhe Sk Sfa¥f’3hli'§ Q:fhrd?ﬁbfe or zero,
h e Pogl cfo

where a val ue of one represents chroma. FIG 13 shows t r the
4f sc 1@parmplitude ghscknlf teherekfranyhditferenteds Beeatrhtheh éhe twodiame difftrencadore sanpl e

IS nearl y. [ it osite in sign d outputs a second
6hponall)étrlrlg S aﬁ,ﬁ%ﬂ&%%@g:%ﬁ&gcﬁ%dfé?f@g }Se%&lﬁeﬁﬁ%pg@ogppaﬁg represents

chroma. FIG 25 14 shows a nore detail ed view of the chronma sanpl e conpare
bl ock of [¢078] Basgd ontesetwoathicksiecdandherdefetthined Wwhetherahicepiseltunde degudirigf chr oma

Is detected. .Finally, FlG hows h the first and second chrona/l uma
st at us vsa %’etgggr@méo%lgroégng'% é?%’?gvg"%ﬁé’ﬁsegiﬂn&ﬁ’é/qeﬁﬁﬁma‘é‘i“a s val ue
that is uaintlelretotd pacinedpe és ddojdes dizteebnt9 brCchidnelimh HhQs, fof bxak9106/ 2006
Adapigationiq?t r 1PAL {}g%@%} PAL (Phase Alternating Line) is a video standard
used,” f of® &gcﬁl pma (fB’é‘,’hm‘EﬁdIthﬁ?'#lélbg npied that the PSIDIE pererdiags i n a
nunber: ofgai@¥ad tHeddvC toh@qt%ﬁa%ﬁ%%;c@l%aﬁmp bfeSildpen @R 'pgtfgtr%n?rﬂablé E(f/i\' oSt

significant difference is that t -carrier 'i's ou hase 180
- each motion path.

[0079] A more detailed view of the different parts of the chroma / luma detect logic (810)
is shown in FIGs. 12-15. FIG. 12 shows the logic for the temporal chroma amplitude
20 check, which checks the one-frame and two-frame differences, respectively, and outputs
a first chroma/luma status value of one or zero, where a value of one represents chroma.,
\) . FIG. 13 shows the logic for the 4fsc spatial sampling check, which checks whether every
alternate sample is nearly equal in magnitude, but opposite in sign, and outputs a second
chroma/luma status value of one or zero, where a value of one represents chroma. FIG.
25 14 shows a more detailed view of the chroma sample compare block of FIG. 13, where
all the four flip-flops are set to one if chroma is detected. Finally, FIG. 15 shows how the
first and second chroma/luma status values are compared to generate a final chroma/luma
status value that is used by the variable threshold logic block (710).
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5 degrees across two franmes, and not across one as in NISC. Consequently,
the sub-carrier is in phase every four franes. For PAL, the 312h06/2006

signal is generated by subtracting video signals that are two frames
one-frame and

apart. Th .o lbon i s detected by using current,

t\/\o-frarreg grgauorr{?foq%t |ls (i.e., the F2, FI, and FO taps). [0081] FIG 16

shows a schematic bl ock diagramfor detecting | ow frequency notion for 10

PAL and i H0801RAIg Rims¢ Alithetingeliac) is arvideo stdaddrsed) ocaxamlel BNEdrepe, NTSC,

whi ch was %te ri Fre%etﬁlb.@;fg Wi tH{rr esgect to_FlI Gs._ 4A and 4B, except that for

PAL only ¥%anders framdte NilpEestangad in anyjabey of wayss For thegurppse efiibinpresens chemmat i ¢

bl ock di aggphpatiba) thel iRE kM AcHP LR 10 theSubBAkrier i@@fé 3f§%£@ggq9@us to the
| be a

detection of chronma notion for NTSC, which was descr ve with
respect tEIEERCross iwa Hgmes and petaptoss dngtas fIONTHEL Cohssqwedtipthe fad-cairignal s ar e

added andgg] 4 ' of r Q83]..FI G 18 .sho schematic
bl ock di aar aér@%%eg}eﬁag{:l?%%& %ﬁ%ﬁtﬁggﬁg?ﬁ%ﬁ S?%'}ﬂ 18 ﬁﬂf’r%efﬂ V Suwacgﬂ%ul d be
not ed t hatideolségnalsghat atbetpiodtamtbs iaparf| The chfbnendnytii i¥ dsteédPLisingduent, for | uma
only regigns, |f the Logic of FIG 18 i on col ored regions, |arge

fal se ZOO%rGrEafnc?r?g&\t/‘\ﬁ'ﬁag%?ﬁ]lai’?dsﬁ?@siﬁjﬁﬁ#%ﬂnaﬂﬁ%mﬁé expl ai ned in further
detail below [0084] FIG 19 shows a schematic block diagram for detecting

M6_P | und0081] FiGh fiéashowBPAlscleriasic blotk &h?ﬂincfob&twﬁhg tow aduehéyembiaai for depi ct ed
oper .notion or. luma only regions. If the |ogic of

in Fi ly. qi ,
FlG 1?9 3595‘18” s gRalogta e deeeliam of Joxy fequeasys motipm fardWESGy which weul t . The -
B_P not idederipi ] ' ' |G 20
MB_P ot igegrivéd 4boRe w@asme%;egqg FI, ﬁgrag,g aB, ?ﬁ%g‘ ‘IB?@%* P)ﬁigﬁﬁ, irﬁg}e%%{

Shows a schematic bl ock gram f or not | si gnal ,
whi ch i s difffeengaisivgedn of signals M6_P, Ms_P, and MB_NP obtai ned as shown in
FI Gs. 18, 19 and 5A, respectively, is used to detect the full range of |um
motion. faus2] FIN-47SheWak schdbi.Gdpi S 0E0S f signals. M M2_NP,
VB_P, I\/HINP,_]and 730885855 205@9%?%&%%? Y ntgé{g@sﬂ%gﬁﬁfv?%afﬁ&]ﬂﬂ&f*%, 16, 6A
and 17, pedpeanalogens/to the detastiont of dizbme tmotitinr for@N'TREL, ivatictands deseribedequency

AL obp Al e, 8RS ind ST L S0 EaneSrA%p o ad BT Sknshars on pat hs

have maskdded and clipped, instead of subtracted.

[0083] FIG. 18 shows a schematic block diagram for detecting M5_P luma motion for
PAL only. It should be noted that the logic depicted in FIG. 18 only gives proper motion
for luma only regions. If the logic of FIG. 18 is used on colored regions, large false

20  motions will result. The M5_P motion will be explained in further detail below.

g ) [0084]) FIG. 19 shows a schematic block diagram for detecting M6_P luma motion for
PAL only. It should be noted that the logic depicted in FIG. 19 only gives proper motion
for luma only regions. If the logic of FIG. 19 is used on colored regions, large false

motions will result. The M6_P motion will be explained in further detail below.

25  [0085] FIG. 20 shows a schematic block diagram for detecting PAL motion. The PALI
signal, which is the maximum of signals M5_P, M6_P, and M3_NP obtained as shown in
FIGs. 18, 19 and 5A, respectively, is used to detect the full range of luma motion. The
PAL2 signal, which is the maximum of signals M1_NP, M2_NP, M3_P, M4_NP, and
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- MB_P

5 logic (M8 Mask) that elimnates fal se notion generated for high frequency
colored still regions. The MB Mask logic is required because the9¢l&Mm006
signal does not cancel by two-frane addition for high frequency col ored

n

regi ons. chrq signal caqntains luna near the sub-carrier frequency,
whi ch cauggpt%émg‘%d@og?l‘”ﬁda% b B WRolAckM], yespedivelye iy wed to detegft phase
across t Wehrba WRiiod BAd ro@%q]h&c&muﬁa%aﬁfomﬂem%ggﬁs bEmkaYB 8K mt0 | ogi c

masks fal se notion for still high frequency col or regions, and al so fal se

notion diEniEgmfiFsdd a88P&L2t r ansitions. A nore detailed view of the M8
Mask logic can be seen in FIG 23. As can be seen in FIG 23, the MB Msk

| ogi C FNSCE{OS@;éé Eiﬁ bOLdeR 4 REG.I 2@%%%—%%%’@5 fnoh’gn-ﬁathwaﬁ%l%las%—P’

_ . and FO, CLD and
MB_Mask_t legie VR Masiorthat elimimstes falfehmotith ddnskatdddigr high frquenes cdlbredisghal

characterjstlcsSs at.ial chroma signature,.t oral chr
si gnat ur e%e@iltoié% TP% mwulglﬁagcyﬁ) tIIL“ Serqylr%‘{]ge&ﬁ]ﬁselstﬁ% Hmﬁ&gaiﬁi s ngcﬂ‘%"se?gg, FI, and
FO and ttwe-feamss adgiitiondbridigiofrequancy cdmng @givh) APW cAfdneSsgialeonfHinsalidla FO.  and

generates a ﬂEeSk signal (MB_Mask)., In the inplenentation shown in FIG 23,
stret ch/ Xpalgi %}W'qa%g)‘bqrcfr‘iqge%iyswhﬁhcﬁwsﬂ’édhq ddep pignalv hmart exaginll8®ef ore t he

mask i gnigrebSotuiriphle RAREARSEAIdnl RRuftin ARL bRAOACTRRS i18s RAsR! OCK.
[0087] In one inplenmentation, there is al SO A Shal | mas ogi ¢ provi ded for
t he C logip anasks fatse masion for wilghighhfrequendyscalered regiting,and radsof falaermotibar ona

ti [ | ' . t t.h f h
ot | on ¢ Efehroh Lt lRlioRe s bte QAR R M VR 1985 Al S5 ok
I{gﬂi c d_etieE‘T& 2AndAn@nlbs stdnds E‘IG.aZBsmg gm l\/,[aﬁlsh log&&eéeﬁkfl&ﬁie fElldwing ilnpﬁg.S)WSAsa
schemat i i agram o t he chroma signal is generated. can
be seen MR%%&Q@@QPP&L&WEL@BP cMﬁe‘?vd“ﬁé’n@ngl gl C&&ﬁTég"Uﬁg frames
F2 -and FOM8 MMekeRs dn@rMBINBsek &%&Mﬁ&&%g&eﬁﬁﬁm A sh%%g%gmm@wg frames
Chro an

F2 and Fl. There is also a bypass option fTor the 3 pass
filtdp. Fignyrdaractpsticsetveines snatialidheonesigndturej smporalishromi sighatpaskvopt i on, SO

that we fuhl BBt RIS s . 12006 f the . chroma signal .
However, i % T gf somg % %gg‘i o%@gg%oﬁt%%rggt%hg\% ag? R’Ota}ngéﬁee%verag? ¥ "i’lg%% s, such
as chr oma desampkhwindew dermss EX,dfipdne, FO; bied penetatdseomaskayenaD MO MaRY he
di sabl edtl@%m%ﬂa%?eln atitog eshcl?\%{] (1jn Pﬁ?sﬁf [(stlr(;[tc rex%gnstlcm ﬁ)gl%aits rgliso provided for the
M8_Mask signal before the mask signal is further processed by the PAL motion detection
20  block.

[0087] In one implementation, there is also a small mask logic provided for the NTSC
- modes, when one frame chroma is used. When one frame chroma motion is used, false
. “i\_) motions may be generated by the one frame chroma motion circuit due to the way the

composite signal is formed. The mask logic detects and masks these false motions.

25 [0088] FIG. 21 shows a schematic block diagram of how the 3D chroma signal is
generated. As can be seen in FIG. 21, for PAL the 3D chroma generation is done using
frames F2 and FO, whereas for NTSC, the 3D chroma generation is done using frames F2
and FI. There is also a bypass option for the 3D chroma band pass filter. In one

implementation, the default is to use the bypass option, so that we full bandwidth is used
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[0089] Finally, FIG 22 shows a schematic bl ock diagram of the final notion
5 determination for a conbined NTSC / PAL system The NTSC noti b8/i06A2@06
maxi rum of the M _NP, M2_NP, M3B_NP and M4_NP signals, as described above

with respect.to, FIG, 7. The PAL pofion signal is generated as described
above wi tﬁorrtggp?gfﬁmat Siepila Howevergystoy sgime Rasmseheplaree bandwirth ¢zaaiesn si gnal

ei ther t heriMEECMRTAPhr6tha 10hrshddf NI R flve fﬂe&lreﬁéﬂx %fdiieH -cad g S€l ected

motion signal is then filtered in a 3-tap median friter to renove spikes,
and is fi fiarblsd by anable thetbgndspass fikerapdhis patat t he notion signal has a naxi num
val ue of 16.- The notion signal is then input to the blender (110) of FIG

2, which possimRaly! NAGeDAMeRD eaRAN0 RSl tGkikost AROYRx LRNA1 The

invention can be inplenmented in digita ectromc cirrcuifry, or |
conput®er datemingtipe forfa qombined NES6T 4 Il eystam. The NESGinmstion dnthe ofiaxidwam

t ent ' I ppl enment ed, i n.,a, co t.er program
o bauct reihe MINETMBINE N R apfre (BB 51 doschof, AR Wil Bttt
execgt i orFlfﬂy?aTge ggmmls@nmi@g?&smd asalegcrived BWets&iﬂﬂféslﬁf:t th IFG. im¥ent i on
can Dbe or ne ra e processor. executl ng a program o
hatruct | HE P8 TSP eoteiccdbn el it oI eI g B i nput
data and pAIENEORION GighAll RUklecté € The Wkt QRotfoR LidAGl 15 MEh SIIRRUSH a 3-¢

advant ageously in one or nmore 20 conputer prograns that are efacik able on a
pr ogri8@mmendiansiiter iniemers spikescandtis finallytclipprsl torhity secirthisite motaesgmit  coupl ed

to recei ygs daha; | o £ apd to transmt . d

I nstructi osﬁs to, a K i[?e;&fg bﬁfggyogf)é?@]ﬂ lsa&e?glgg{togﬁee%?ﬁlﬁﬂ&&g%w& and at
I{ledst on&, wbich pombidesthe 2D afhBh deanifngt =8 deRribgt Aovean be inpl emented in a
hi gh-1evel procedural or object-oriented progranm ng | anguage, or in

assenbl y i ne | anqguage if desited, .25 and in _any case, the |anguage
can be a[%gg?ﬁ ggwgl}mlnn‘gg?’gf'@?lgﬁle?tﬁ‘?‘u&hg@@é elgpironif cHCURY I J8 SGMBUET | ude, by
way of ehadphe, filovdre goft@n@) ordf GorBliRfionl oPMEROAFpardih T IR 1RGSR b

Gene roceicﬁigor will receive instructions and data froma read- only

m&*rrt):ls/1 | ;ﬁﬁ}%}lg&e SrfPRPRES Rogmgrgductiangibly mbodisd dbnmaehine-wadabld ncl ude

"hel Ude: pacaet pedr Spe oA oAb ArOReh A pefld sHE IR £°5i sics:

magnet o- BYYERLOA| casi bk perfarmedobyt iacerogringieble proc@sar egeutitpy b qrsgrami dfabl e f or

For s of "anadk) 20 rEaORY (EleoBhe SE TR RGBT Rty HeraR it diectauct or
generating output. The invention can be implemented advantageously in one or more

20  computer programs that are executable on a progrémmable system including at least one
programmable processor coupled to receive data and instructions from, and to transmit

data and instructions to, a data storage system, at least one input device, and at least one
() output device. Each computer program can be implemented in a high-level procedural or
object-oriented programming language, or in assembly or machine language if desired;

25 and in any case, the language can be a compiled or interpreted language. Suitable
processors include, by way of example, both general and special purpose
microprocessors, Generally, a processor will receive instructions and data from a read-
only memory and/or a random access memory. Generally, a computer will include one or
more mass storage devices for storing data files; such devices include magnetic disks,

- 30 such as internal hard disks and removable disks; magneto-optical disks; and optical disks.
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menory devi ces, such as EPROM EEPROM and flash nenory devi ces; -nmagnetic .
di sks such as internal hard disks and renovabl e di sks; magnet opr’l&Gr/aIOOG

di sks; and CDRC]\/I 5 disks. Any of the foregoing can be suppl enented by, or
incorpora AS| t|o ecific integrated circuits [ 0091]
To provi d Hf?rsgﬁﬁléﬁp\%ﬂgfp E%fyPngtcﬁE‘PP'i%BW INStZyctipns andde@nent ed on
a conput ﬁ’fchﬁiyalle’ﬂﬂlﬁtadfl g -valadilesS Remyryd fikivameDYCRay st Safpl defficoRliuckdeD SCreen
for displaying _information to the user. ﬁe user can provide input to the

conput er  EFBOBHIGED Sph a5 GRROYIGEEPROMu andcflash memony devices; Iaagne&;mbslﬁsd and a
Poi Nting GRUisE GntedHChhrd isks HP&'% vable td{sﬁgg'pgn fo- o?)tlgﬂl%&g h:ﬂ{aeCD-
touch-sensitive . display, a fransqucer car a nmagneti ¢ or  paper
tape readdisks. sAnyabf abe foregoing ump I, wapipbemented hayy dowr intcbrpgrateic agnASIEs, or any
ot her wel 1, L. nput devi h as, of course, other conputers. The
conput er L%@éﬁn&;sn ‘Egmtpgr‘r%tﬁ‘?glﬁ?"#@d to provide a graphical user interface
t hrough whi ch conputer prograns 15 interact with users. [0092] Finally,

t he pr ocel¥8t] Tippiogidalfblyintanctior withup hm‘i, Ilhe ifveA QoD tinebe DiipléaémGOSATENI cat i ons
network, for an k, or. an jniranet network, wusing a

| e net . net
net wor k c%‘?i'??élgef FoFm EH’I‘%?I‘S&PX S?queﬁgc Joaeiter opLaDsereen {a displeyingmt i on
from theinfkumikio @6 v8irdNTheieP ¢hn K he course
of performng the 20 above-descri begf&r{gf%dtg?e%é?&g&tﬂe%yﬁ?%r%% i:(l)n whi ch
i s oftlen YAERPLUPRE deyices such apadsiecardband pgointing idewice,t tichas axmowseed usi ng
the proc t.he_ne r for
exanpl e, et?a'%ﬁl%a?}lemcr%ﬂm? gg%lgl\é&rr%g{l%r dcﬁ‘{f) ?ayé?g%{%?ﬁéeggarg%ager, amagﬁ'\@iaro FI er wave.
'fhg abovméapelrb%hr detabld:es styhd, arediger ordiandwyiting rb@)ghﬁail bt ary dthertwedise of
skill in Qe Cﬁ)”?ﬁtg hdwar and software art 0093; It should be
not ed t hat FAABST Sevic SUCH 280 GOHISEBRT FOmpEIETSo e@ & RSPeReNnt ed
oper at i orﬁogrdmméd/ kN grovadeda SEHhRE hddr GREMPALE QhroBYIS WhiEH: cobiied prOR&hAt | ons
[ ncI g not limted to, those requiring physical manipul ation of
physi‘cal- lﬂf&%?ﬂ"r’l B85 Usual 1y, t hough not necessarily, these quantities take
the formef ' el wctrical” -or magnetic signals capable of being stored,

| transf er IIOIIDZ] ERaky,nekb ﬁ@@&%@drecbpugéﬂly can. be coupled to a computer or

telecommumcahons network for example, an Internet network, or an intranet network,

o usmg a network connectlon through which the processor can rece1ve information from

the network, or might output information to the network in the course of performing the

20  above-described method steps. Such information, which is often represented as a
sequence of instructions to be executed using the processor, may be received from and

outputted to the network, for example, in the form of a Computér data Signal embodied in
) _ a catrier wave, The_above—descxibed devices and materials will be familiar to those of

skill in the computer hardware and software arts.

25 [0093]It should be noted that the present invention employs various
computer-implemented operations involving data stored in computer systems. These
operations include, but are not limited to, those requiring physical manipulation of
physical quantities. Usually, though not necessarily, these quantities take the form of

electrical or magnetic signals capable of being stored, transferred, combined, compared,
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19/ 06/ 2006 and ot herw se mani pul ated. The operations descri bed herein that
formpart of the invention are useful machine operations. The 19/06/2006

mani pul ati ons perforned are often referred to in terns, such as,

produci ng,_identi.fyin ni determ ni ng, .conparjng, executing,
downl oadi fi d oﬁ]FNH@%/g@gpr{?%&r t ‘i‘ﬁ% Ogﬁrﬁ'é?qsn‘gﬁascrg??ﬂvlé‘%a@ at F‘PrR"i“p%ﬁ ﬂ% for
reasons ofnvemiviite Ssefiff aChiné SperAioRY. TH hilBSifatRIne péfdrmed aRlofttRERglddc si gnal s
as bits, values, elenents, variables, characters, data, or the like. It

shoul d r eHeHBFESUSE RE PEFduCBensifying, runmieg; detarainingnedmepaning, skeayting.e to be
associ at edovibduidg)6r ARRERLT i@%ﬁn&ﬁ%’é 'c&ﬂlenﬂﬂé‘gﬁﬁ%ag@ Z{fx’}%qsﬁﬁseof%ﬁ

conveni ent | abel s applied to these quantitié e presen 0}qi nventi on
al so rel avwage,ito referde vhese elestyical enmagnedip signals s bitg values, elermehtagvariables,he

af orenment ;oned o at h st em.may. be speci al onstructed for the
requi red %‘%%S%?ég%’oéﬂ tﬁgﬁ{%}/} Sglgaé reaeRbe %/dlgwﬁb’g‘sg’agﬁ%ﬂﬁlﬁe ?leg?iqrvel y
activat edtenns eenfo beiraesbeiated Rith QR Uprbpriddd PEYEAl Juahtids Iandthe f@aput er . The
processes reseni %'d]éab {\és are not | nherently related to any particul ar
conput er TG 208 ﬁﬁﬁ AythessmABitSS - | n particular, various

gener al - pur pose conputers may be used with prograns witten in accordance
15 wi th t[i0e94]cBi i@t iAerion als®felatd th 8 MBYibY, QYsfem bf aﬂﬁbéuﬂ%ﬂrgéﬁ%nﬁﬂ veni ent

to copstruct_a nore specialized conputer systemto performthe required
oper atd orf8e aiorgenlioncd apeiationsoThe syptemrma ba sporisllp tonstrectédfoe theiraquitadve been

descri be S e iV yario ifications
. be. n B o e 38 geberalthinion? Eor UG SRR Al Bl BB by 011 o
F{gjﬁ exany eompuites. progrentt $tomed liaghd eempulers dihe hedceades \pees2ledviabdver &6 afognce to

NTSC and . id ' | s...which tygi cal | d in broadcasti TV
Si gnaﬁg, IE}@{E npké‘ﬁ%ﬁ@ﬁ%%ﬁwc\ﬁ%g%%ﬂ% I %g W@E%P@Qﬁ-iggﬂgaiﬁlp n\g/i deo,

such as aaristisigneral-girgbset doaipuicss By Pbtuséd Qith SprEMEn WaM@h -in ASSRIAEST! Y,

ot her enbo%b%snt .are wthip.the scope of the Tollow ng clainms. 25 26 19
June 190081114 trehings Reseit Ab AltreAtivalysi may bp Stormepnveniens tnesnsioret A moms ¢ t ue

MOt | 0N,  lsPecfhliféd Rhphied Stent RAerfbiin the G ke Opdiiichs ©! €Vi sion set, the method

conpri si ng;
| [0095] A number of impie;ﬁélitations of the invention have been described. Nevertheless,
it will be understood that various n_l_og_l_iﬁgations may be made without.departing from the
spirit and scope of the invention. For 'é')tample, the invention has been described above
20 with reference to NTSC and PAL video signals, which are typically used _in' brbadcasting
TV signals, but the inventiofi is also equally applicable t0 édinponc:nt video, such as a
video signal that is output from a DVD player. Accordingly, other émbodiments are

\) within the scope of the following claims.
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receiving the video signal at the television set, the video signal forned
of a nunber of 5 pixels each having a pixel value that includes a |um
conponent and a chroma conponent; determning a threshold value for each
of the pixels in at |east one frequency domain based in part on a

conpari son between the value of said pixel and one or nore of said pixel's
nei ghbori ng pi xels; and performing a notion detection operat94ne?2®f t he

pi xel in Ehﬁl t least one frequency domain 10 using the correspondi ng
threshold-va#g% 2. The nethod of claim1, wherein the noti on detection

oper at Cm1' S pﬂrrﬁéﬁ{ﬂqgr Qg'twauﬁ\'r@eflafse %tl&‘i ﬁ‘ﬁ‘!} tBS‘ md)oon m %n\ﬁdegrmggﬁl at |s a | ow

frequency | uma donmaln, requency c requency

| uma donal&qeivesiby a\ﬁﬂ‘”é’l‘séjl"ﬁetetﬁﬁﬁ‘e‘lh?‘é%ﬂm?ﬁ%&g domsu n where the noti on detection
15 operation i e d has e e threshold v t

dynani cal | y det%%ér?%ggntg eo sr%na! % tf?e Pe?eélfilorf ﬁet t g?fnﬂ%}a 8["?136 "?ﬁ é‘”H’E‘{’r %n

det ect ¥ onPi¥presash hawng a@'xeﬂ‘ﬁé‘e ﬁ’@t 'h@we@ﬁ lmaapm@eniwhéﬁ eiiroma frenppianeshol d for a
pi xel under90|‘% t he HDL hFctlon eration is determned as a
percent age of YHEMHNE A @ﬁ?@‘@ '%%?h9%hﬁ€§d5élﬂé%ﬁt9%%mﬁF%EVdQEW“

under goi nepsehhis pastonancodhptrisch beiweapphe gdlueost said ixelndd @ne pomere PEshpiga’s Ng

pi xel s i NneighbbriiBBRels;d@§Cr i bed by the video signal. 4. The method of any of
claims 1 to 3, wherein performng a notion detection operation includes
det er mi ni ng t herfbimirgla maibh deciel aperatieh rethé pige! AN ANEEBIONRE PéRe® db@An Or | uma

Mot i ofy 2R rr&é&@no‘ﬁ{%ﬁﬂ@&oﬂ@%&.“”ﬁ nmotions detected in the different

frequency regl ons he nethod of claim4, further conprising: clipping
the final notion value to be represented by a 5-bit value; and supplying
the clipped final notion value to a bl ender that outputs a 2D decoded vi deo
30 signal? a 3bedetodedczindeohaeigttal motion deteciombpensivh Brpedérmad 2bapaeioded

video si %%'lxeﬂﬁgls% c?h@or Q%%ﬁ%%v&’ﬁé&ﬁ cy |u91@%loga:paasrﬁ@ ffé'auéqlgf Fdoh LRG| nal)

noti on valﬁa} June 200 ereln the | ow
f r equency? ﬁr%'He"fCéS “Watf’é’mﬁ'ﬂn%{'dd@ﬁﬁl”r?aﬁ% frefyengy Hemain wpefe §1?U‘[‘9"8% fetprgony
one- f faanepdatiayie geiirred hdsrasaptiae tresteld waivd aag @i dygarbibedly detbinined dateachk | on

oper at i onianall @dbtodnd Bl n6on\G@letifn obditioANe- T rame del ayed pixel and the
cunent pixels having the

3. The method of claim 2, wherein the threshold for a pixel undergoing the motion detection
operation is determined as a percentage of the difference in pixel values between the pixel

20 undergoing the motion detection operation and one or more neighboring pixels in an image
described by the video signal.

4, ‘The method of any of claims 1 to 3, wherein performing a motion detection operation
includes determining the final motion value to be the maximum chroma motion or fuma motion

25  among the chroma and luma motions detected in the different frequency regions.

5. The method of claim 4, further comprising:
clipping the final motion value to be represented by a 5-bit value; and
supplying the clipped final motion value to a blender that outputs 2 2D decoded video

30  signal, a 3D decoded video signal, or a combination of a 2D decoded video signal and a 3D
decoded video signal, based on the clipped final motion value.
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5 sane positions within two i mage frames; |owpass-flltering the notion

val ue; converting any negative notion value to a correspondi ng positive
notion value; subtracting a first threshold value determ ned for the
current pixel fromthe notion value to obtain a |ow frequency notion
value; and 10 if the | ow frequency notion value after subtraction of the
first threshold value is less than zero, setting the |ow f1eyoetfed notion
value to zero._7. The thod of claim2, wherein the high frequency notion
for the cRroma MBI of €M spyhersitie iy frequency metion fof tha gims dofgins-okiaiedie| ayed

pi xel frohy:the pixel undergoing the notion detection operation to obtain a
motion value, the two-frame del ayed pixel and the current pixels having the
sane positi onsSWRIrFrh2 ciwrmmeaved aielsiron: Biwiet indgroaing theepaiien wetestish i on

val ue to epecatipr @Ipainti mgiop Osid, the@nerame Belayal pikél anGHUbLUrRAT JhikE HaviaeeeONd
threshol dsyral dag e WRniMWAGHadeYambde current pixel fromthe notion 20 value
to obtain a high frequency notion value; if the high frequency notion val ue
after subtractibwsofitetitphsasRndaldir eshol d value is Iess than zero, setting
t he high frequency notion value to zero; and | owpass-filtering the high
frequency not i @nvertiab aey neg&ivg moliidnevaloe tdroabrredpondira posite nvdtier eilue; t he

hi gh-frequency notion for chroma and luma with less |uma nmotion is

obt ai ned by: d¥PECHRSA e WebeHaplug deiprained fndhecayireniaixehigm thg mationwelus r ame
chroma nodebtias Idvefequersenetihedie; when t he two-frame chroma node has been
selected, rectifying and subtracting two one- 30 frane difference signals
to obt%in a rdste lowgrgqt@mgrr@nﬁpn yauelteg suhsacB@O@ thetfiesh thrdshold maludf is eethehr oma

mode has hessetrglieatetequbrptRassalbdFd ng, rectifying and subtracting a
one-frame del ayed pi xel fromthe pixel undergoing the notion detection

operation to obtain a resulting signal, the one-frane del ayed pixel and

the current pixels having the sanme positions within two image franes;
7. The method of claim 2, wherein the high frequency motion for the chroma domain is

obtained by:

15 . subtracting a two-frame delayed pixet from the pixel undergoing the motion detection
operation to obtain a motion value, the two-frame delayed pixel and the current pixels having the
same positions within two image frames;

converting any negative motion value to a corresponding positive motion value;

subiracting a second threshold value determined for the current pixel from the motion

20 value to obtain a high frequency motion value;

if the high frequency motion value after subtraction of the second threshold value is less
than zero, setting the high frequency motion value to zero; and

lowpass-filtering the high frequency motion value.

25 8. The method of claim 2, wherein the high-frequency motion for chroma and luma with less
luma motion is obtained by:

determining whether a one-frame chroma mode or a two-frame chroma mode has been

selected;

when the two-frame chroma mode has been selected, rectifying and subtracting two one-

30  frame difference signals to obtain a resulting signal;
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5 converting any negative notion value of the resulting signal to a
correspondi ng positive notion value; subtracting a third threshold val ue
determ ned for the current pixel fromthe notion value to obtain a high
frequency notion value; if the high frequency notion value after
subtraction of the third threshold value is Iess 10 than zero, settlng t he
hi gh frequency notion val ue to zero and | owpass-filtering F%@" 086
frequency noti o 8, Wwherein: the
adj ust abl e thr 3sarqo€d°r{?aﬁaﬂ’8 cp?mﬁé‘fc’é’? ﬁf"sh%eif" %X%E%P@Pasﬁﬁ'tﬂlnﬁerﬁdﬁ’é@la§'d based on
a 15 det sbtragingalgee-framedistarest ning! feiyibe piked pedergaing tha meatibn dedectioreapedtidngct i on;

and a fir shtaik Rrresiing Grgr‘(a?-' tH@oheSfrefirﬁﬁdeﬁH?@dj pikdl afd %bcu?r@t{t rp'lngé Haﬁndjﬁ\te%gﬁ'l@d and a
second thEmﬁﬁmnmm@¥w M?% §3a33|gned if no sub-carrier is detected, thereby

achi evi ng”1 ndependeh W61 d val ues for chroma and | uma portlons of an

i mage.520 10. egnﬁeﬁmstanPgeggfwearﬁ%omraI@ @l"tﬁgsregult{ng %nal%?&&h@po‘?ﬁﬁ%ﬁ%ﬂl\/ . | ura

noti on detect|on opéeration f each of the c ma conponent
conponent mption ¥als al frequency regions of the received video signal

i ncludes: det es(fJHreﬂ:gngfaatjhi?cethlrégﬁdlc?»%lug%nt%ﬁr%e%qorftr(\)ercupe ﬁlx]:elrfreoﬁﬁﬁe thlo%bfglgga still

regions of an 1 nma

char act er°sbring ﬁ?ﬁ@“ﬂé@%P@§HHV|deo S|gnal a spatial 25 chrona
signature, a t, r roma signatu ue not i on oma signa
polarity acrdgggﬁﬁgﬂewmn rigoto a%eﬁé%ﬁﬁ@m8 ngPﬁmﬂmgﬁﬂbwﬁﬁés trage

val uel®f tﬁ%@fﬂaﬁ@‘“ﬂnth@dﬁﬁnf@@l#ﬁtnssemotlowlmtommeand mage franes of the video; and
generating a ggnal that is free of false notions, based on the

exani ned char%\'ﬂ‘la%sr fIEfingdhe high fequenpemeliop 3ussi deo signal . 30 11. The met hod
of any of clains 1 to 10, further conprising: detecting one or nore of a
synch edge and a color burst region of the video signal; 29 19 June 2006

determ niglg a TABMMBd Mdhy sMtfefinOf toBhehefiR]: ect ed synch edge or col or burst
region; and setting a programmabl e vari abl e threshol d gai n percentage for

the video signis adjassbi threshold value is determined on a pixel-by-pixel basis based on a
15 detected edge, a detected edge slope, and a sub-carrier detection; and

a first threshold value is assigned if a sub-carrier is detected, and a second threshold
value is assigned if no sub-carrier is detected, thereby achieving independent threshold values for

chroma and luma portions of an image.

20 10 The method of any of claims 1 to 9, wherein performing a motion detection operation for
each of the chroma component and the luma component in several frequency regions of the

received video signal includes:

detecting faise motion generated for high—frequency chroma still regions of an image by

examining one or more of the following characteristics of the received video signal: a spatial

25 chroma signature, a temporal chroma signature, low frequency motion, chroma signal polarity
across two or more image frames of the video, and the average value of a sample window across

two or more image frames of the video; and

generating a mask signal that is free of false motions, based on the examined

characteristics of the received video signal,
30
11. The method of any of claims 1 to 10, further comprising:

detecting one or more of a synch edge and a color burst region of the video signal;

29

i




the determ ned variance. 5 12 A conputer program conprising conputer
program code neans adapted to performall the steps of any of clains 1 to
11 when said programis run on a conputer. 13. A notion detection
conponent, for distinguishing false notion fromtrue notion, in a video
signal that is received by a television set, conprising: 10 a receiver
operabl e to receive the video signal, the video signal forﬁ@@“@?ﬂﬁﬁnunber
of pixels each haV|ngP%£%] val ue that includes a | uma conponent and a

chroma conponefitem™myging @rgner 8EhroYePCies gYeh BRE K cXer YR LEYOT 8" et er i ne a
threshol d val Uett nQ'é pPo@?anWaﬁ@lvaﬂla@Ie%rFshoﬁﬁg pQr@gnégg{ﬁ&lﬂ%n\ﬁ%gggmbgse9%§ ed in
part on a conparison Detween th ues “of " sai one or nore of
sai d plxewegaﬁ@W§HﬂﬁFPﬁb pi xel s; and 15 a notion detector operable to
performa notion detection operation for the pixel in the at |east one
frequency domai n using the corresponding threshold value. 14. The notion

det ect omz:orrppe@mute@fpmglam mﬁsmgv@aﬁmumd?gn 2B4d rﬂ&ng%&a%gd't%?mﬁr afit1on is

per f or med In one or nore 0O requency | una
onain o Par B8y GaliERcs ThuiHb Rl HE Ma oBF g quency | ur domal n.
and mhereln each frequency domain where the notion detection operation is
performed has a separate threshold value that is dynam cally determ ned

for each pi. xela dtdn aeﬁecucsrd&rnqﬁhéhg f&h&st.ﬁ@hdhﬁ@ 64 BelidnOfonPRES AbiiddNin 45. The
notion defect] one erein the threshold for a pixe

25 under going > qﬂmﬂs‘meWﬁﬁgfé%‘mmﬁsgbgFETf$h is determined as a percentage

of the differ eanr‘é@el\}ep o;ﬂér&iﬁ’é to‘f@deH@%e%&‘@Eﬁhl th@ wgéc?(ﬁénawagr?erdga@h%gmﬁé?%f motion
det ecti on .0 on and one or nore el borin xel's in an | mage
descri bed” a\‘i'f‘%B'x%'ﬂ’@'H%ﬁha* "ﬂ%‘de%[ém ?WR?HefHé'E EErRR ‘E?B’H?R?ﬁ’ent of any of

claims 13 to Jaaranmetﬁr%glﬁlctlw %k'ag%ggg{oed%fepmm? g ngesn@%vaquesfor lxe?ﬁtapr

operable to determ ne I"on va

moti on orledshipig fisptanendomimIResehie PehpbAaerRRREsINbERYeRD e yRuesRi sE¢ piedl anch t he

di f f er entonk begore alssid ph@lH eRBborid®pilds; dene 2006 17. The notion detection
conponent of any of clains 13 to 16, wherein: the adjustable threshold
val ueldi s det erarmatier delectar opérsiae tolpprigrimenhotion détsctibam sresatiom foa the @ixeldn thd abdge, a
det ect ed |e@g@eStQRAcy RAGInAsHY e coHspPRInG BERELIE Mlie. 2N

14, The motion detection component of claim 13, wherein the motion detection operation is
performed on a pixel-by-pixe! basis in one or more of: a low frequency luma domain, a high
20  frequency chroma domain, a high frequency luma domain, and wherein each frequency domain
where the motion detection operation is performed has a separate threshold value that is
dynamically determined for each pixel that is undergoing the motion detection operation.

15. The motion detection component of claim 14, wherein the threshold for a pixel
25 undergoing the motion detection operation is determined as a percentage of the difference in
pixel values between the pixel undergoing the motion detection operation and one or more

neighboring pixels in an image described by the video signal.

16. The motion detection component of any of claims 13 to 15, wherein the motion detector
30 includes a selector operable to determine the final motion value to be the maximum chroma
motion or luma motion among the chroma and luma mations detected in the different frequency

regions.
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a first threshold value is assuned if a sub-carrier is detected, and a
second threshold 5 value is assigned if no sub-carrier is detected,

t hereby achi evi ng i ndependent threshold values for chroma and | una
portions of an inage. 18. The notion detection conponent of any of clains
13 to 17, further conprising: mask | ogic operable to detect false notion
gener at ed for hlgh frequency chroma still 10 regi ons of an'SJ#eg0By
exani ni ng nore.of the follown characterlstlcs of the received

vi deo si gﬁal eé‘boéf’” %ﬁtecemwam?f‘b%a? glaims 18 I iGaWhgreiR hy oma si gnature, | ow
fr equency ot i 85, cfdltuﬁlglglg qlﬁes?’lblg r@'g ﬂge)ld@#ehﬁ Xedagrr Qspﬁxd Wﬁ&y&f by %aéegatg]e frames

of the video, e average Vv W across two or nore
i mage frai‘Fé"sCteiﬁifed%é d@‘ieﬁ%edgaﬁ'ﬁpeaa%q %‘?ﬁ’81°ar§)'érrf@'$‘33‘!°6ra”6perabl e to generate a

mask si gnal théa;lrs

f false nmotio t he
characteristics o#tﬁreﬁho(?r‘éacugl'?/gs Ume(ggg % C%"' s ﬁgeﬁpﬁ%f"g&ﬁecﬂ‘gﬁ’é‘fﬂagcoder
for di3tiYRygistcpeditogub- ﬁ%@qr@rﬂeterﬁeqinﬂtqr% aphiving independext thiegleatd wilugailr  t hat
IS recei v@torityanad IUnl Miosd &18n e, CONpPri sing: a notion detection conponent
as defined in any of clains 13 to 18; and 20 output nmeans for outputting a
decoded video signal fromthe video signal decoder to the display of the
tel evision set. 31 ABSTRACT OF THE DI SCLOSURES MOTI ON DETECTI ON I N VI DEO
SI GNALS Mét hod@ea}?a°'h<i?ffév°§t°a@mnﬁwc9r 2ioheaies ﬁ?)t&’ﬁérfurﬁ}ebwﬁﬁiw oduct s,

i mpl enenting ap usin chnj for distin se tl on from
trbe: ot one. i AR B b ROR LRl Housh Gerebd BT BRreelray BRls b  The
vi deo!%i gﬂ%l?"sl%f aﬁéﬁ@e\mwxaﬂ'w%enﬁt e myk of e felleving Thasaoldrigtise of thgiedeivethc| udes a
| uma conpaeeRignand spateindrfii SEHARA@NEmpdal rﬂﬂ?oh\@@lgﬂ@thl%cﬁjl«v(?&quéﬁﬁﬁﬁ“@ﬂdnon i's

per forne the chronma conponent

sever al 190 P é’gﬁeﬁggl%ogm acmssq‘f’ e ng Pr Soqg? 'dg? j’ﬁgﬁg aﬁeé%r?r# Vfﬁgah%ncy
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19. A video signal decoder, for distinguishing false motion from true motion, in a video signal
that is received by a television set, comprising:

a motion detection component as defined in any of claims 13 to 18; and

20 output means for outputting a decoded video signal from the video signal decoder to the
display of the television set.
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ABSTRACT OF THE DISCLOSURES

MOTION DETECTION IN VIDEO SIGNALS

Methods and apparatus, including computer program products, implementing and
using techniques for distinguishing false motion from true motion, in a video signal that
is received by a television set. The video signal is received at the television set. The
video signal includes a luma component and a chroma component. A motion detection
operation is performed for each of the chroma component and the luma component in
several frequency regions of the received video signal. Each frequency region has a
unique, adjustable threshold value for distinguishing false motion from true motion, that
is dynamically adjustable based on the incoming video signal, and as a result the motion
detection accuracy is improved and image artifacts are minimized in an image that is
described by the video signal and is to be displayed on the television set.

Fig, 2

32




