1 PHASE MOTI ON DETECTOR FOR BASEBAND YC SEPARATI ON
Field of the Invention [0001] The present invention
generally relates to video signal processing, and nore
particularly to a phase notiton detector for baseband
YC separation for imge quality inprovenent.
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least one fine comb filter and at least one ﬁame comb filter. A line comb filter can reduce
such artifacts but its effectiveness is limited to artifacts generated by vertical edges and it
has a disadvantage of decreasing the vertical resolution. A frame comb filter, on the other
hand, provides maximum picture resolution but can only be applied to stationary parts of a
picture. To maximize the effectiveness of the comb filters, a highly precise motion
detector that can differentiate between the moving and stationary pixels is required.
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[0007] FIG 13 shows an exemplary functional block diagram of a motion detector
of a conventional 3D comb filter. As to the NTSC standard, an approximate luminance
data is obiained after the composiste video signal has passed through a low pass filter, and

a luminance data of the previous frame is obtained after the approximate luminance data
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[0011] FIG I is a functional block diagramof the

circuitry of th%ﬂ?&*ﬁé&@riﬂﬁ%ﬁﬁ“l&mn%azﬁ?gimfor the NTSC

standard i n accordance with one e nt of the
present invention. [0012] FIG 2 shows exenplary
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[0011] FIG 1 is a functional block diagram of the circuitry of the motion detection
system for the NTSC standard in accordance with one embodiment of the present
invention.,

[0012] FIG 2 shows exemplary electric circuitries for the luminance motion
detector 101, the chrominance motion detectors 102/103, the smoothness detectors
104/105, and the phase motion detectors 106/107 in accordance with one embodiment of

the present invention.
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[0022] FIG 12 shows an exemplary circuit of the cross chroma suppression circuits
2002/2003 in the baseband YC separation circuitry 2000 as shown in FIG 4 for PAL
standard in accordance with one embodiment of the present invention.

[0023] FIG 13 shows a functional block diagram of a motion detector disclosed in

the prior art.
Detailed Description of the Invention

[0024] The present invention may be understood more readily by reference to the

following detailed description of certain embodiments of the invention.



Det ai | ed Description of the Invention [0024] The
present invention nmay be understood nore readily by
reference to the follow ng detailed description of
certain enbodi nents of the iswvention. 5 [0025]
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chroma motion between frames n, n-1, n-2 and n-3; and chroma motion combiner 108 that
integrates the motions derived from U and V components. The motion detection system
100 further comprise a Max 606, a saturation circuit 607, and a SH-max circuit 608, which
functions will be described in detail hereinafter. The saturation circuits clip an input signal
to a defined output range, and the 5H-max circuit chooses the maximum value of 5

consecutive pixels in a horizontal window.
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| i ne-conb, signal, Concurrently, the chrom nance

GG, . . ne chrc . :
and (diGng Maeb doputpyiorl) irpscqrabiein & daschprd cirgyiby sliggheted in detail
herelda®@ t he previous frame n-1: next |ine signal

v,.0,,,./, current line signal C,,,,,_1, and
[0038r evi oudhkdendingicgmél signals TLC, ahd CECRI wed e UBRacted by a
two chroma |ine del ay

chro r del ay nmenory an L1 n
Subt’f?ﬁ{%m. haniErHds iy L 3% SRt hsalus cfepit Hidq 1O gnerate
int ' | QWi £ . - li,e; 308 ¢
oAt LRl AR 4 B R SEZOG5EPTR 05 o
smogthen ganpuensofnd passed tmrsghi o carilppsiebandecior diminate possible noise

e BN e
(G2)byinad clippbd bRcL Q&uRladn dideit MBNICL MbRoprEat@ Xl diR! 1%?1%@3(0 Hnerate

absolute circuit 304 to generate internediate chrona
chropgtp@iondh, , | ow pass filtered by a horizontal |ow

oonges, 11y 0500 AURPO SO0 SR RATARY. s
in clnohmecomponents. The detector uses a constructive phase-subtraction diagonally
within field and temporally between frame n and frame n-1 used for frame comb in NTSC
standard. A null output indicates flat region and accuracy of the chroma motion detector
102/103.  While each chroma component U or V is processed independently by
smoothness detector to generate high frequency signal UF and VF, the operations for cach
chroma component are the same; thus for the sake of convenience, CF shall refer inter-

changeably to either UF or VF in this document.



interference. Finally, the magnitude is nultiplied by
a nultiplier 307 with gain, CGAIN (&), and cli pped
by a saturation circuit 308 to appropriate notion
range to generate chroma ndion CD. [0036] The

snoot hness detector 104/105 detects the presence of

[0o37ym nancss theshebigs mioflof MAE ﬁﬂﬂ&%@%&qum}—rﬁﬁcg%ﬁﬁk Qk chroma
uses a constructive phase-subtraction diagonally
signgl.t i lh dasiplle dnddiferppoies bytwisen vieusn and dpkse rehaorda fmetin.  The
smo%tﬂneéést?é?e g&calpééﬁsl %npthen %seg%e d0§a éln“ﬂgag]rgg 1%$d1.{ehzgld invalidate or
ovct(rl'de Qlﬂﬁi()l[fpltlﬂ o mesqbe&tiamdh[onnlq@Qdclﬁ&aonWBtéc@ar@ a'(Fhe ﬁhb&ﬂﬂess detectors
fﬁgponent U or V is praocessed. independently b
104403 geeshess hegwmscingpt %t@eﬂwl@tr@nﬁﬁ gretipp @@@emﬁﬂg{@ﬁamext line
F~and -1 0 f co
Slé,ﬂg{r %m nﬁ’e ME‘IaerI%té MGe Q%gﬁlfa%,F oy g ﬂsi‘éa e § 15/42 @’é’ ros P 9@’@&& frame n;
HGXIS hlatt signelf €%, 1.0t ewerd Hamgsaglh)ilyC,);,,Q;, ealnti h&Ew&Fs (hhe \Q’Egnah Cot g for
| S docunent. 8 [0037] As the chroma notion may be
prev‘?ﬁq {f¥HcEd by | uminance residue in chroma signal, it
foo3gp desi IRl @nddhufbisd fd%fc@fﬂ)tré ﬂ)@/lhgtﬂ’iﬁﬁﬁ‘e toHe f&r\]\guci %lllé Sackward
~ chroma nmotion. The snoothness detectors 104/1
dfag@mle@mtl‘lhﬁ@om eddndmeotigialyroh snwent rasg yzm@oam(ﬂrames are diagonally
i de

el L el ot S 1P P, R RBES dibaetlrigh pass

ﬁlteﬂs04¢3lzm e botBmbR ecceitReritd UL 2as] JEhe THRr RELNAOGE: for forward
notion detector 102/103: next line signal C ,,current

dlagppq%ec%qtrgtﬂmoncs [C, 1m|a|€dmp¢ew dusv\qh}lﬁéhgugmm vefegnr for backward
dlagSHe[l rc%ﬁ gu'ﬁ@lmfs ?CI L dl(,‘t ld ? ]QH&le 1s’ the hogllﬂPIlitgpposlltllonneof the

vy bY eVi’s ERY gnal

plxcbr @‘he dorsvatd dimgonelll. QOB 8igndleers @ﬂﬂﬁltabi&esify seleelrr S5 and its
4105 i ncl de both forward and backward di gjgonal
magEBiflr PoRTAGHY. OITHB 4 Sﬂ]@tesP’g%T 40%¢ Ehyr pasrevaghgliagonally filtered

s1§,n£l§ Qvd %raﬁfe@'ﬂ?rsa @ulﬁragfo"f‘g@@ai 83’1}3 %%Mlﬁfdgq% 5{:%&"@4] dn absolute

di agonal high’pass filters 4
circudi #g8nald maghcipass 409 i detaetss the0 Blad Ddunai dsfhthzz:o ﬁf)'l"D/Bid or backward

coefficients [-1 -1114. .The i nput vect r for d
contfBisii S BsRerrouRroRTTE g Tt BRE v HredBo dr Hhicred by
a hoRAGHNAGW pashi fAGLARD & QRbSth k@l‘éhélﬁ&ﬁ ﬁld%&f&)iéd b a bBng circuit 411

hori zont aI position of the i xel forward

to elgmmgisrranalyndipd. t Argadn Shpkilins ( $)ev1g Lﬂtbnulékptletdflkﬁjisa’nultlphed to the

.Sub t it nitu i.s extra
fief e St 105205l SRR R G 17 v YacBPat hien
frequiingnadignadr €Fs ultieeti edy, b)énaul{:‘su b DaBoma406e a%ldc&& by binary
nitude is extracted by an absolute <circuit 40

1h164%a%1*&4 FiEqyity Lo Atpus @) iagrresenere Ol tegien endtInia mresenes @f bnmnance
residg@ckwar d

[0039] The phase motion detectors 106/107 detect the luminance and chroma
changes from the temporally co-located pixels in chroma components. The changes are
made independent of luminance residue in chroma by considering the phase relationship of
the interleave signal. Chroma pixels from current frame n (C,), and three previous frames
n-1 (Cyi), -2 (Cy), and n-3 (C,3) in NTSC standard are used to determine motion
according to the following equation (1):

|C —C -1 mCiJmZ +Cn~3|} (1)

i m

[0040] YCD = Max{C, +C,, ~C, , —C

n-3\®



contribution to generate an intermedi ate high
frequency signal CF,,. The CFA is filtered by a
hori zontal |ow pass filter 410 to snooth transitions
and then cored by a coring @rcuit 411 to elimnate
smal | noise. A gain SroGain (G3) via a nultiplier 412
ood1f MUl ti Plohednl OpdifiRetidd | heT G QUEBYLent ALt IR 8
{ |Iss cli ppeél) ynaO%a%bE(r:é\tl or} c:ifﬁ‘rgcmtB '&e ?‘bg gseﬂgr gt&% chroma
motigingbetweereduaercy aidgndl wiHe thé tsecanalt toraponentc nreaslirgss the average
410-413 .may be repl aced by, hi na t hr eshol. di
P T B LIRS i s SAUE Py BB St component
gives BhPdiERemee i funtibificB aG RN BeBStUBamd RARh-TTHR)I RBASH-2 and n-3
notion detectors 106/ 107 detect the |um nance and
whilehospgond peimnpsnt given thy diffesense imthryme madtivo deteeepifieaiosn and n-
r onents. The changes are made
land'?réz‘é% &g% ?i%orgf) | um nance residue in chroma by

[0042]on5| derimge t::ma phane coebaidn®Ns bi ¥ prro@e@ﬁzdl 1@1:1@‘5@'11@@%@ by the
%@al (g% |xels fromcurrent frame n ?Z]
phaset, Hopy Hiekthgs to generpiep YE) majion gignalp baﬁ@ld VD, the

£ @ohsBlo Ou
P e n%dé“gﬁ‘?’ Rt e e g %&%6{’%&%5‘%“@%
YCIMbell+Ger matd-chadgeabl@, to €itherGU/P 3t ¥ VD@n ,thls dé&undent. -
3l) [ 004 From on pective, the f| rst
[004 orrponegﬂl’% dﬁ‘@ “’PH%A g@@?'ﬁ&el@%ﬁete?ﬂ*i’iﬁh gapRagnotion in the
presédc@MBT 10mAREcH i na Hikie ﬁ%@&&f&? IGIQTHAQ&EH%UHF gy ﬁﬁ‘asg motion
t he average |um nance notion between franme n and n-2.
detc@p@ni%ﬁ&'fh@cerpeemrr@utntvféamc Rigndli Cst, adrgpplnetity ofjpree®us frame
edlff rence [ umi.n tion.bet n frame n d
stenll0 g Crae. Dnsehat f S PR ES SEGH RS hent e the
intergicdRse mbeoflivhlugs EUCR i BoaPHONRIIDERQR AL NWRESRIIfY @r&ﬁe Rquation
and n- 1 and frane n-2 and n-3. [0042] Wile each
(2) bek6ma conmponent U or V is processed i ndependently by
[0045 he phase notion detectors 106/ 107 to generate YC
tion signal YUD and YVD, the operations for each

yoshe gimjconmpenent_are the s thys faorethe, sake)lof
convenlﬂeﬁ'{:e "“"yCD hal | éfnﬁc’i”htef'”dhaﬁ'g ab?’y”t )

[o048)i t her ﬂtl;DrrR)EloWBuH‘?}tag'b@ g}%Sﬂ‘l@Eﬁgl n}{og%lxﬁlil 139«%9{‘3&& 502 and

noti on detectors 106 et ect
cored hioligh apcasen ciecwf 5031 Ihamge be essaiddjé)yagain HihgkeGain (G4) via a

o EEET JHR0S lBbh v  BSE SR Dgnis. Y.

[004@, v It @ng@u.@loul'h@ie‘ sIlelé?if mQh@\éﬁQHﬁ the &k Pﬁ'&lsg RliRn detector
,,,,,,,,,,,,,,,,,,, via three chrona

106/ syt aypirmhmmtﬁ@, < luThancd hempimme trshans. N6t nofion vales
acco%’azﬁ]:gfﬁsthe ,{10%23)% Ryt ed via a circuit 501 according

€ equa
} ma mn m n—2 +Y et~ 'il} (3)

YCD, = Max{Y,, +¥,
[0047] In this case, the phase motion detector can complement detection of high

o ma-1" m ) m J=3 2

frequency luminance that may not be present as luminance residue in chroma signal.

[0048] As cach of the above detectors has its advantages and limitations, they are
combined constructively to give measures of motion between the frames to be filtered.
[0049] Now referring back to FIG 1, the chroma combiner 108 combines results

from independent detectors with U or V inputs. In the case of 4:2:2 sampling format, the



(2) below [0044] 1 YCDJ, = MaxUC,u,n + Cmn-1 -Cmn-2
- Om.-31, Chyn - Cmn-1 - c'nyi-, +Cni,n-3 (2) [0045]
The notion val ues may be snoothed by a horizontal |ow
pass filter 502 and cored ttBrough a coring circuit
503. It may be scaled by gain PhaseGin (4) via a

sam?w st Qﬂlde%Encﬁ:Qf"clﬁﬂ%dqls hpPeghRY l@n%ﬁé&r afl’leol?; )Fl'n{tffﬁj bhror@3notion

generate YC notion signal,
UDgtedi 16s's tiaken trodedupkicatb@ doirespohding rto 2t hatindnige ss@mpies by a maxD

R R R T R
takeacaiﬁrdilpmatb@ bty hﬁm@ﬂD&ﬁﬂc@ﬂ d03) to 8L OW2 FYED, the nMBXTYINNY O motion
, JYn,n YyYn,n-2 +Y311 (3) [0047] In

Y Uf? ﬁlilé Yd/e{%és takﬁéa%dglélwllﬁha aaB eisnuitceld ©cgint &8t Thus, the
dupﬁ&&&%x I9dnS verﬂﬂleggglm sra%g ggyasllgnrﬂrﬁﬁgecnemuhat may not be

presen um nance r gnal [ 0048]

[OOSA]S each T@)f supbeesalidsecittemacheich dascidd Soadvaniage sniefekence or
m tations, they are conbined constructively to give
reERIELY MR TR A BTG il SR § P D Y e K i 604, The

outp{u@@ﬂ@lhhgfox\ﬂoﬂﬁfeg r%f' D@IRAGK0550 (E&t&%fﬁ?l?’l Egeﬁm( gﬂ%%ut 604 is selected

nbi ner ines results
Whedé'taemrom r@glblh islflerctod oxr(bef 30 dnd stgmel Y@SB iofeléetd i presence of

d t ch
o TR 1 s L B b eRden hore
motidh b3 HhadnbGort @éf&ft‘oﬁ‘tﬂx@ 1S WRlrh Gak 8Fe G A gl?a%@ ARdLR Qe@e@to?

| uni nance sa a maxD ~clrcuit to give CD.
[0058§ i | ar e fing mn’a&ril mlm: hi ghofore tudeniogd s @namaxhiﬁuamﬂﬁ\hétween

upl i.cat ed maxD cjrcuit . 602 to gi
e pSoh AP LR R TOBn SHESY P alRatlate: o
clap@d%ﬂd@atwﬁt@%lwit%ﬂméﬁi Gl fro&Redt & GleMBaxaR} in a 5-pixel
Thus, the duplicated signals have the sane sanple

horigopial vjadewky AEnwaX fistUIOHS: [ 0050] To suppress fal se
[()Osfjhrona Fﬁ%fél‘g{l}é%epﬁ?t_zﬁglt er ﬁ@tbﬁ%yﬁ\?gwgﬁ \e?r NC&e t%g motion

raged
dcted:timmygﬂannforrhb&“ S€l srtandiatd ﬁl(h@cox'ﬂmﬁ:e Vot @ather &mﬂauﬂi&ﬂlﬁﬁ of the present
a sel ect or 605. tput. fromthe max

m"eﬁ‘i“?fb uﬂnﬁte af pamiipingdhegutPiiieH U Pt Visiasinas HelGe shrang combiner
108 deIREHEH PIG C2fhe Tn@rAlGaS| 'oggﬁ s1§%g§ll’__cs o?xgdlﬁ‘&f @(Q”ofenthe filtering,

presence of 1um nance resi
corirng, gmngcami sThirgiongrpenyset detefroediatecdtend Eld)tlohﬂ' bfrm and VDp are

B e R
maxIfirh @ (laHe dulllidiBhl 98sult Ha dahhMedids: YO m&hf%‘%@l% signal,

C2D2,eits\g§§;2d through a horizontal low pass filter 702, coring circuit 703, scaling circuit
704 and saturation circuit 705 to generate combined chroma motion C2D.

[0053] Intermediate chroma high frequency signals UFp and VFp are generated via
plurality of diagonal filters and subsequently combined either by simply interleaving UV or
taking the maximum of UV and duplicating result via a maxD circuit 801. The
intermediate signal, C2Fp, is passed through a horizontal low pass filter 802, coring circuit
803, scaling circuit 804 and saturation circuit 805 to generate combined high frequency
signal C2F. Alternatively, signal C2Fp» may be binary thresholded to output C2F=0 in

presence of flat region and C2F=1 in presence of luminance residue.



the notion detected from | um nance YM and noti on
detected from chrom nance CM clipped by a saturation
circuit 607, and further processed as the nmaximumin a
5-pi xel horizontal w ndow By 5H max circuit 608.
[0052] Referring to FIG 3, there is provided an

[ogga](errpl aryk&dise UntokMe@hie tHE ARIINCH nﬂ@%ﬂ 8 PYBL G generated

for NTSC standard i n accordance anot
throggh ed ianigmpctisf circug Sfﬂriwémomhlweiemtheohy UVﬁsmteﬂehvufg, or duplicating

max rggtrlén EC]\,g ! hﬁlC:;)ll t9%3t8 Oél (ﬁgigp%i gﬁ%ﬁ%h%{ %esiugsetqﬂgntly processed

by 4 nmmaduawqaa@yﬁnem , @03hS cREB: 9OIThLARE BRLAIRMLDR saturation
filtering, coring, scallng and saturation processes.

cireyih PR3 oetsngiale comtined Hotnwion siamel KhaDVDp are generated
{oosﬁf/ gref ?;I%eﬁﬂgogsogﬂhaﬂ§ ErZr?Fn I%’?Ia[x:@ylféé ngkép?%gavl.g’gga[ 'l;elector

circwit 4062 mmxliéeiecns CYED Aen [hendnoé €& Eﬁﬁl 1@tcl%te‘éteﬁrtﬂ| thle maximum of
1,82 i assed t.hrough a hori zontal |ow pass filter
62%@3 Y oPifig adecuiru 4] sl ghismrCiFEion [7teaisd: according to
cont%ﬁtslvgnﬁidﬁﬁ circuit 705 to gener ate conbi ned chroma

notion C2D. [0053] Internedi ate chroma high frequency
[0058] gnal s R@Fqnuaglda VIG ér thegan raidd afumcti@laliblick tdyagedm showing a

i a [ters. and subse entl onbi ne ither b
bas B RBIRE oAt B R OV GO aRTen £ hE e RPRRICBY OCHe present
invediéh. duRl dhedhi INOFICESUIE Bak@badd W@c&'w&ﬁ)ﬁﬁ' &rd%gﬂy 200 comprises a

intermedi ate signal, C2F,,, is passed throug
crOShénm@@ﬂ@asunpmsxpas@,rcmt|20«91 18&2$Uppm5$asgiat|cnmal| rtif8030r chroma

resmﬁﬁ ex%s;é te ﬁ{cgcnsgéxgal 229?;"1”0 ﬂ%rﬁ@%ﬁiﬂi@%ﬂﬁ%@ﬁ?ﬁ@k%ﬂz Qat suppresses

crossAchEJlurl akriifa€lsYor Ringin@lce GeKtue HRdscREirPTNaMalk) hﬁe&&%' Qﬁ‘gma (V)
to output, C2F=0 in presence of flat regi on and
Supprepsign &8enié 408} thabirpREssess cressiceleur artifacty @dsm}nampmmdye present

in Vi ﬁ% Bidrady %t éﬁg{nﬁ‘?ﬁdt%ﬂ @a‘te%;ﬂ(?}e%?)l()x% cﬁﬂgrentéagg b%r\{vgen the moving

er at ed rou h an ari cC clircurt
and tfmrmmmdryepmhlersudy tHaV thensreinhea\com® flter duplbeGaiceg to maximize
1. The out put signal

d by th t 9
effe“%‘é)ﬁ(‘i‘ﬁag?’%%f s a%ﬁgeg]h@%]4s§baﬁg&%§%aﬂ“%yc%uﬁ6’r3%@&@"63 Yin
U,y dr@Wpasie fsil%hlil@rse%gtclycﬁ{d' Sf 1&5 E@&l&arggg;, 0,,,%hﬂ r%,é ts%nals The

circuit and saturation ' circuit
opergigmpifisach ¥ Gasebaridonogomydeaectof QN4 hﬁzﬁ)B&ﬁ]deﬂ'crhaed\ahmeous

o 1) SR G R 8" £5FALT A BN B o e o

lumih&ifde g s§i68 | @reitl oderactiRdNasd Rangmyl fﬁuﬁéc‘?}frdangg Ruith one
and Y via a max circuit 1001 when flat chronm

embedigepinof thegueseat Weﬂ@@torf’dw@bﬁ@d fitlon2 1 & \f»sﬂhgfn@;lueGEZFLesp011se
ll'lOd#lQ’l%Stﬁl cﬁ%}r?abl?anQQH m os%e 31 SWZ c%mplpe)xrne\r{ ary % ffie horizontal filter

ctiona ock Pam SHOW
204 shown in FIG 1 filters out the low and high frequency signal and retains only the

frequency band with interleave Y and C signal. The line comb 2102 removes the
redundant chroma residue from the Y signal. It has a 3 line input, next line Y+ 7mweps
current line ¥, , sy and previous line Yo1mwsp. The inter-line differences are computed by
subtractors 2103 and 2104 and subsequently mixed by a mixer 2105 corresponding to

K_2D signal from the inter-line correlator 2106 described hereinafter.



baseband YC separation circuitry in accordance with

one enbodi nent of the present invention. As shown in

FIG 4, the baseband YC separation circuitry 2000

conprises a cross |um nancezsuppression circuit 2001

that suppresses dot craw artifacts or chrona residue
[oosef €sent i gl lg{éalcorkaaqu 056 ALRLR {119) retatREr ?ﬁ?h}%nconelation

circuit 2002 t suppresses cross colour arfiracts
betvggen| tbwnamﬁandemxdhee prces@ndnt iand Praiigrdig, sachchasthe line comb

chr suppressi on circui.t 20 t at, s resses
doeg o8 ek oS P ReSCuPl] Fidshoa e d: Hanhl ppassemiirough. the
narrbWbdhS B 197 131761 A BRsEBaRHd 'Bftth@‘?Cdi%Ee?l%N@' fr &ngﬂcﬁ Bald. The

differentiate between the noving and the statlondry
narrgvRends ﬁﬁgrt hat hamallee bapbiidimeaerbd fat Ichexma arbchier frequency of

T P A T .
signXl., ;The Qﬂadlentalﬂﬁ Mrrent élﬁlpH&xtSi'n&n@l\ S Sepad aheby a@l@dprewous line,
out puts the clean Yo,,,, W,,, &\, |, signal s.

G, Oper aki @mfitedSHC aéleQ\.at%ﬁ@ﬁ@dzmt érﬁﬁ 2 i) ﬁﬁﬁ@rb%gcg Béssﬁ(?f’{ signal

”’been descri bed aBove. (0057] Referring to
représenfRi OV V&S safpletS MR eGh iietolloRin tc'aﬁatﬁfn%& s) or (6-7).
| um nance suppression CIrCUIt 2001 for the NTSC
[0058} andard i n accordance with one enbodi nent of t he
nt| on. Wi deband ilter 2101

G t
\HE,;:;EFQH@XYQ @plongevm %@ehu‘n& A PRAEHE oE Wlsl |mmf“

7

conp gnal yan onpl e ar ot h |zont
O, “p) tgﬁl’{‘%ﬁy <howh3 ﬂ 119#’@ - ?E”}t é‘?gﬂﬂom Bﬁhé weshd o } (4)
[006 i gh frequency signal and retains only the frequency

and with interleave Y and C signal. The line conb (5)

G 2102 gques t dundayt roma r@si due fromthe Y
"%’I” na rlﬁ i ’Hésr?e"g’f‘ i'He |jr)1‘p‘d§t}h next lineY,,,.,

\m 7 ll’ Ea‘ﬂﬁ}{ﬂl nir—i ‘Yi iuillI‘LY’],’ur’l’ pﬂ% > pr eVi@MS l'ine
Y,,, 1,° el e inter-li'ne differences are

[oce€oNpUt edhby ar e%ubioga@tt@rrﬁué&é@sy abzohtdldoRMEss filters 2110 and 2111
subsequently m xe m xer 2105 corresponding to K
for G%ngit)gn al he Aot the grﬂﬁh@m lthhdigher g sewela@apeneaning a higher
possﬁﬁ %ﬁgfﬁ Bgcrfgeffbgé ?@E’i‘@lﬁ [b%P g]to\-glg C'ﬂ%t colodlliggeion Thus line-
comh mut;ﬁit dtdnonwo Hiteweeving helowr rg@:litilelﬁ nthobieXiavk iankig gﬁﬂdcontrlbutmn
revi ous_ |ine, the line c

towa%@;%ﬁ"‘%%@a?fqo evalder d%g%&n@?iﬁseglaﬁgthed%aﬂ ﬁ‘)éélﬂf‘oﬁge comé filter
betw\éeﬂtﬁrb%'rrel?@a?ﬁ 6\]:1915 of :ttﬂ;eﬁvg%l{ & 1hi It of 13}%33/65%8&‘:{ by

isolate the s i nterl eave frequen
the elgnattbn ($hbelowarrov\/oand filter has a smaller bandvvl dt h
Ums%entered at chroma subcarrier frequency of 3.58MHz

onpared to the wi deband filter for purposes of |ess

i nt erfe@ence fromlum nance signal. The gradients of

KW&EF?—aﬁﬁrﬁext line, G,r,+l , and current and
pr evi‘dus "' ne &ye conputed in gradient circuits

2108 and 2109 usi ng band-passed Y signa
[0063] Alternatively, X 2D can be obtained from the K 2D values generated by the

cross chroma suppression circuits 2002 and 2003. An example method of combining may
be represented by the equation (9) below:

GU'M,HH—I +GV'
GU’IH,.’HH +G V|m,m+l +GU'

m i+l (9)

[0064] K 2D=
+(G !

i =1 n -



represented by Y for sinplicity according to the
follow ng equations (4-5) or (6-7). [0059] p(, 1
G,n,,ntl =mn {max Nyva,, +1 - Yc+z; n max Yr,,n+ -
Yr-3;mYr-z,mtl QvI =minlmx | Yc,,n-1 - Y,, 2,m
Yc+2nI-Y'm}maxNYc,,,erZrvazml-

[oog%j: . U J kwl(eé}% ‘060]1 ilg%lents%? 'Pdw Erass fv_geﬁagradxeym Ibﬁﬁ/chn the current

Yv-1,,. , T+
it Rt P Pl v G S Bl e g st
bet\g%z%otﬁ@%ﬁggtﬁt %%‘E 18?2 %ﬁlmtnﬁés ﬁg grytﬁ:,g}qggpr sre%%js t%c [ow pass
oGB! A5 S8 AorEHB Bel BRe Wlr.
A R T

s1g,ndlsf/| ned as the weight for the line conb filter
bet ween .t he current and previous line in the function
[0068] r cui t Th¢19utpit obthg ding eganats dikieetapybe exwessediactending to the
[0062] K2D= Gnl+G ,n,,n-1 (8) [0063]
equétﬁ%e(?ﬁjat | veI y, K 2D can be obt ai ned fromthe K 2D

[006vRIl ues gEnexated byt CrLO$$L CRT om),qupRessi qng)
circuits 2002 and 200(2’ l2x§rrpl e rre))ﬁog of " Conbi ni ng

[Oosﬁhy be The rfrwsacﬂreb:l srhi;trat:hehe guaazldu@ ra®) si gl&ii QW,, ; [Qabék current
+1 +GV ,

ﬂamﬁ:@gnal i usmg:, sq@cle&%hf&@ g:eflgt@gnsfi M eHRb @Upyt’ },i,-?,D, L

[006BEPT esentyg &ngsﬂ OMUrPa s Ss1g£riah Lt AEpdiL F‘tm%gﬁl’ﬁ@ﬁ‘it A¢4 using

current and next line for c roma sl gna
motion, valug, e@f@@em gomhthel basehmssmbiiby eletedtogr200i emid the final clean

L A AR T AT N

resubﬁt \WREn A b@n@luﬁf)ﬁmnpﬂ;ﬂdmﬁ[r@ﬁt@@ﬁbnhﬂ ne., fv@ﬂih GNE@Mctor 2115 and
gnal U, andGv/ " -i represents t | ow pass

ChPHiPﬂ% theraupug il pﬁ@i Wél@ﬁ withe S@mrmmtcnamﬂ 2pHevi ous

00708 N conefi 1 oK ok e Shpr Bsada oty + 4)neT)

[0071] Referring to FIG 6, there is provided an exemplary circuitry of the cross
chroma suppression circuits 2002/2003 in accordance with one embodiment of the present
invention. The architecture of the cross chroma suppression circuit is almost similar to the
cross luminance suppression circuit. The differences are the absence of the wideband filter
for line comb and narrowband filter for inter-line correlator.

[0072] 'The chroma line comb 2202 removes the redundant luminance residue from
the Uin or Vin signal. Signal C shall be referring to either signal U or V for the cross
chroma suppression circuit. It has a three line input, next line Clarv1apwbp, current line
Cnwpp and previous line C,. Lawtp- The inter-line differences are computed by subtractors
2203 and 2204 and subsequently mixed by a mixer 2205 corresponding to K 2D signal
from the inter-line correlator 2206.

[0073] The inter-line correlator 2206 detects the relative chroma correlation
between the current and next line and current and previous line, such that the chroma line

comb does not filter across contrasting colour regions. A low pass filter can be applied



equation (10) below [0067] Y_2D=K-2Dx(Y,,,

-Y,,,-,)H1-K-2D)x(Y,,, -VY,,,,), (10) [0068] The frame
conb subtracts the previous frame signal Y,,,,,, [/
fromthe current franme signal Y,,,,,, using

subtractor 2113 to generate franme conb output Y 3D.

priok QQ%%dzJR%oﬁﬁﬁtaﬁBﬁlto CREQAR iR of ?m?i’ﬁﬁl&%ccgneghlghﬁ nal The

m Xer circult 4 using notion va tion fr
graditres bﬁs:ehamtdar[ﬂ)henriutée(r ecl.or azDQdrrandaridnpretionalling) €an, ., are
| um nance signal, Y,,,,, I's generated according to the
compgedt inograditdy) c1llmi1t0v322[i§ &R0 ciccogitghe theesjudtials (12) and (13)
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WOTyXE| range with a saturation circuit 2116. [0070]
v, - (Ko motion xY-2D+(1-K notion) xY_ 3D) (11)
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of the present invention. The architecture o he
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correlator. [0072 he chroma |ine conb 2202 renoves
two {ifgs i*aé(él&ﬁ]é’ﬁtel mﬁheﬁam@eﬂdr layie @Udgliar spmtribhigorUomvarsts the ﬁnal comb
| . r |th r_Si
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(“0% Y- ,,,vbi,. The inter-line differences are conputed
by subtractors 2203 and 2204 and subsequently m xed
[0078)y a n1x§r222&5—eeﬁﬁﬁépendlng {t1e) K 2D signal fromthe
inter-1ine corr@hatdf,2206. [0073] The |nter-I|ne
correl ator 2206 etects the relative chro
[9078lor r o afs.OF (0Bt WESFO HUTRV FRRRICSAIN FEALS ROAR BhP003 can be
combied 80he AMLUAIRURApOEpISY 6N 21N e o [ ABBL WK 2D for
nb does not ter F095 CO trasting col our
the m@agllmnmana&: dwwepaemcrmdﬂtmmcan be applied 14 pri or to
radien ion.to ex de influence of m nange
007 26 o€ GBS P Rt PRI safpecipram B drednpion (15)
beloli ne, G ....... , , and current and previous |ine,
are conputed in gradlent circuits 2208 and 2209
[007%iccor di rg_2d +He_adudl,ons, (2l —and 2003)C, bal oMk (15)
[008&] The frame comb adds the previous frame signal C,,,..; from the current

frame signal C,,,, using an adder 2213 to generate frame comb output C_3D.
[0081] The final 3D value, Cyy, is generated via a mixer circuit 2214 using motion
value, K motion from the baseband motion detector 2004 and clipped to valid pixel range

with a saturation circuit 2216. C,, can be represented by the equation (16) below.

[0082] C,.,=K_motiownC_2D+(1-K_motiopxC 3D (16)
[0083] Referring to FIG 7, there is provided a functional block diagram of a video

signal processing system in accordance with one embodiment of the present invention.

The signal processing system 4000 comprises a front end digital decoder 4001 and a
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another embodiment, the input is bypassed for the Y output and band-pass filtered for the C
output. The baseband YC separation circuit must operate independent of the front-end
separation circuitry and the motion detector must perform precise motion detection
regardless of source input.

[0085] Now there is provided a detailed description of the motion detection system
and baseband YC separation circuitry and signal processing system for PAL standard.
[0086] Referring to FIG 8, there is provided a functional block diagram of the
circuitry of the motion detection system for the PAL standard in accordance with one
embodiment of the present invention. As shown in FIG 8, the motion detection system

1100 comprises a luminance motion detector 1101 that detects low frequency luminance
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vertical low pass filtering 1202 is performed to generate line-comb signal YLC,... The
line-comb signals YLC), and YLC,.; may alternatively be the output of line combs of the
baseband circuitry.

[0090] These line-comb signals YLC, and YLC,, are then subtracted by a
subtractor 1203. The horizontal low pass filter 1204, with low pass frequency

characteristics not exceeding the lower end of the overlapping frequency band of chroma
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ne-conb signals YLC' and YLC, 2 are then subtracted
The bsyqogthness detectors 1104/1105 include both forward and backward diagonal
contributions. The line signals of current and previous frames are diagonally filtered by
forward diagonal high pass filters 1401/1402, and backward diagonal high pass filters
1403/1404 with common coefficients /-7 2 -1j/4. It receives the same input as the
chrominance motion detector with three line signals from the current frame n: next line

signal Cy .+, current line signal C,,,, previous line signal C,,.,, and three line signals from
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luminance motion for plurality of frames from n-1 to n-4. As each component is
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occurring between second and third frame is not detected. Thus, a second component

guarantees full motion detection.



contributions. The line signals of current and

previous franes are diagonally filtered by forward

di agonal high pass filters 1401/1402, and backward

di agonal high pass filters 18403/ 1404 with conmmon

coefficients [-1 2 -1]/4. It receives the sane input

t he r QR ' AN I ine.,

00 ol s rom i ho aaet By P SRs AR EHb Tt G g fer 1502
and@orgd, thFugh,a cuimgeritcultils@3.silgmay bEscaled by gpineMiageGaih 08) via a

i gna .y y d three line signals from18 the, )
mulfpig; b9 itaonsd 2 hEXHHIPR TSR IADS € penerate BC motion signal,
vcmpurrent line signal C,,,,, 2, previous |line signal

C" I," 2. [0094] The line signals of current and
[0099} evi ous!kr saves rhaee didipondétbstofsi L1y B 7bynayf be vipled on the

' [ hi fi . 1401 d 1402, d back
T MO E R T T

[po1ooefficients [-1 2 -1114. The input vector for forward

di agonal contributionis [&A4,,,12C,,,, CI,,,,_2]
YOWhi ik, -, wEgtor Y ot bagkpard, . disggonal, || (18
contributionis (C _,,"-2'GnC+l,", +2)." The forward

[001diJagonallh yhif ichdee tiged pisdsg madtionad@ect@URhr e @tection of high
. subtractor 1405 and its magnitude is extracted by an
frequency | mBapse b man ag pe Provsal BdeRinanee 1@ridgonedhrgma signal.

oo1b2) t er edsi GpRakh i Y Auft LR sctor
oorb o1 o1 ke s SUULORChE Y S BLHARS|Qhp BB o
with1 40@:. VTihputsaxinche cadet 01409 senmiigsfotha, (rexdnmples of idBgendent

b ST P LIRS, SR bR B8 g i an

dup[ﬁdakdd&fo@x‘és&)h‘ldﬁlgh@rti}v%q{]ﬁlﬁ{anl:é)ﬂnﬂﬁ&slgr b 8D AL £681 to give C2D.
. snmooth transitions and then cored by a coring ciredit

Simijariyl tho maxivmmdigh Seakdncnoigsel UA gali HF $sedBain rand @iplicated by a

2 Ltipli to, the filt t d,si |
RIS L0 S L 51 R S i e
duplirareriat € nhixPheifou@qLeBBay svdgnabDCRheAlupBERSd kRALY have the same

circuits 1410-1413 may be replaced by binary
samplg rlg Ab | WHiRICe ANt to output O in presence of flat

gi on i f, ' ce residue.. [00Q95]. .
oo o0 S0l 21 EReDs5u8 UL RO SR e
moddzdvey det Mctodxrr?l(f{bﬁ. Oatrec tiiag rﬂé@d Elilrc)uétc E@(B?Lﬂ*f fadck@nwhéh a flat

_the presence o uni.nance resi due an i.g requency
Chmi“&nieﬁaorﬁlc@ fesieh.of each eocéﬁ‘ff/_é&m?]hé( it rl‘_éﬁ@leﬁqegwe presence of
lumiﬁhlﬂ;’é%sid%p’r:C:”%F ;ai O%C‘: diR s@n‘d[zéh/fct Mll?{;orgﬁegﬁ%}g% r utlflagﬁ?d chroma

signhal s 1, C,, ., _ o ana ¢(,,,,,, _
motign gy phase neHioordetcticase thed \ayagireneffdces. pliibemotiemddtector.

oo 69D LT T 1 S8 R PSS S ) B 16t
betwk&D8R] motion detected from fuminance YM and motion detected from chrominance
CM, clipped by the saturation circuit 1607, and further processed as the maximum in a 5-
pixel horizontal window by the SH-max circuit 1608.

[00105] Referring to FIG 10, there is provided an exemplary circuit of the motion
detector for PAL standard in accordance with another embodiment of the present
invention. Instead of combining the outputs of U and V detectors in the chroma combiner

1108, the intermediate output signals are combined before the filtering, coring, scaling and



YCD,, = Maxi C,.,"-C, "-i +C"; -, - C "-31, IC
.- - C+C ,"."-3 - C",i-41} (17) [0097] The first
corrponent det ect s average chroma and | um nance noti on
for plurality of frames frgmmn to n-3 while the
second conponent detects average chroma and | um nance

satugﬁgfohoﬂoééggespl JT'ﬁéalciEthecpEeJc[ ?{{@13 f£1g{¥‘u[‘ (% 0 xli]e f"(jr Ie‘ch standard

conponent asynme enpo
desar'éntiaboveany scene change or chroma notion only

oL R BELUESD SO AT TERIE S
crosS D @An@ehBhlebIh cilQit 1089984 ke cﬁ?@ﬁ#a%ﬂp%@ésﬁm%ﬁ s D602/2003

snoot hed by a horizontal |ow pass fi
in thobesbeid ¥lybeparationi aiguitiyr %ﬁﬂOt asl $08vn it Fhfﬁyﬂl be R&hlseohdard in

sl iR B by s SROPETTIeH L, Boret 156B1DG BRolahEeycifferences

betwdehicoiduisd Bahe PAYAd NP8 ihhBe 6878 ﬁ’&@%%e Rk PR+ instead of
detectors 1106/ 1107 may be applied on the [|um nance

m+lcgidoRrigeints Hoe gandrmateanyeuhpt iohfor dingeendondridivigust Game signal

n-2 tlx@geag%ahllo%ld( gr\(lhebgés%gf Q_ELVQ&%QQA a c%%rrow’v&af}d f(iffgf ?01 chroma
subc{aﬂﬂal&l]ﬁi 4BFMI i 1ﬁst@’8@f’ 3.58€ MP&J asmcemﬁel c@ﬁx aéﬂiah F HIQY cikAlry remains

conp ment etection of hi gh frequency | um nance t hat
the ﬁ%ﬁ}e»n talb’r‘é a SeERbAN 8E Crepsi HERABCE SYPRIGEIG CpibAA01 and cross

chrolaAi Flesm&pgm gziﬂﬂfa Mdﬁg’%?lg@t g Ai%tar?d%ﬁc?b‘h%[‘}?\?@%%d

resu from indepen dent
[0010?]put S. Genenaﬁp, tha seveofiomis2nibeddadpini angrsélemd e C s¢paeation circuitry
S es, 0 |nd((=31 endent. chroma is hal({)that of
that R MR Ha SRRt G oM LS AAEh psepidue in chroma

combéﬁl&%ﬂ @B%fez@é&%ﬁ&ﬁhﬁ%t%&ﬁ@@a@%ﬁ% Eébaté’ﬁf?m LRI Brprises of

les by a maxD circuit 1601 to give
a ImSI fmnlﬂalﬁlityl thahécmmwﬁimlg{HtCleeoplmérﬁcﬁameglmtb ﬁlﬁelamdt yforms

t i.cat.ed a xD, ci rcui.t 1602 _
ity SR TH DR AR T ot P Yubiin vieiot % deteot he
motlbﬁlbeﬁw’%ﬁdhe il dacafr @dedibr Eniford) Midiibdl A MRESsdl&tgd M%h weight

YC2D. The duplicated signals have the sanme sanple

on theaframg gombrivianide sty ¥R defeopdos]stagiogaral s sepsanbiglyerizht on
the I%zg%ﬁbmdﬁ%%] #;grge Hr&g&lj'g%gl]g(s%ﬁt Sﬂtd If?o];nu:r;;]e(r:i rcuit
[001!13504 i s Thelmatsad thmmelaanﬁ!oatull@hﬁ@ﬁbe pegéRed bga front end digital
decoffi GoERcSF. (F foihANCbE A SRaTbr Brccst e Mg vend or s-video
signfll B0 Veclds it MtScALIREASRL 8Sanki% sANEYSCHBHecAb I Baseband, The
decoding process may include YC separation with a simple 2D comb filter for example a
line comb, a 3D comb filter for example a line and frame comb controlled by a motion
detector, a notch filter for the Y signal and bandpass filter for the C signal, or simply a
demodulation circuitry.

[00109] Alternatively, the inputs may be processed by video decoder for example an
MPEG 2 decoder. The inputs to the baseband motion detector may or may not be pre-
processed by the baseband YC separation circuitry. Thus the invention is expected to

consider the same variety of inputs as the baseband YC separation circuitry.



noti on by phase notion detector due to averaging
effect in phase notion detector. [00104] The fina
notion value, K notion, is derived as the nmaxi mum 1606
bet ween the notion detectedofirom | um nance YM and
noti on detected fromchrom nance CM clipped by the
urati [ , (I
oot Ur at g ,ﬁw@% bodGR{ sudilal AL WAL B Rﬁtﬁéggglaggﬁgr@&ed in the
p:cscmecmf motiaﬁﬂﬁld t{arﬁﬁdlﬁﬁi' [iRefedrin ttgabbencE bEmbliont dvae@ting clean Y, U
OVId?d an e Iarg circuit of the notion detector
and £ Y SRS ¥ ERIMEFG OB CERT dehe ik Aotarigh eind eersBdngrapipimally
mocﬁﬁed D8ndl ﬁ%ﬁ@&bseh&V&%hbpé‘mfe{c%St ead of conbining the
out puts of U and V detectors in the chronma conbi ner
[00111108 t hig camb@amé@dam e cbiptqrend soupnales paxdacts Gikbiakedsion, display

efore~the fi i,n coring, scalin nd 20. .
scts et Ept e b BLuREs Shsednid s Gla BPRssrighcqmposite sources
or S(Slh B3 tBit HaOe ERBpRNE chNerdID QQ@@%{C@tagﬁ%$ BFdcb@thoaRRY o input.
[ 00106] Referrlng to FIGS 11 and ere are
[001p2lovi dedV bixetglinagspnicinyentionrhas deert deshribecowish seflerenio tnpraticular

0
o SUBRSEE 0yF A0h,S R T, U
scopeb f tict appeZRAQdms SRONG soNidhitdd. 4Afi@hatRAlensiodnaaftslof e present

accordance with one enbodi nent of the present
invenHQR ?‘feo‘??enTfﬁtefofﬂéé’ﬁﬂF’@HFatmnf%‘“ér"é‘Hc‘i@s-?lppﬁéth/\I@ého%lWm&t%dmmy
skillf iﬁ’irthE ré?t t%%hi@ﬂ%é\%l%%dt xﬁvdilﬁoﬁ gﬁtéﬁﬁ? %fuclp?ff&tngﬂc%?nbodlxlaellts are
gnal mt2 instea evi ous 1 ne
consnd@ed s be aokconf pansedl \fvmlnmltimeccqxerﬁf anrdrpnei albe falpmmled claims,
tead of n-1 and i.n the de

ACC@’&%C‘%@%AB@”%%B'@ Hgﬂmwaw&\’?rm%F QG%F&W @prended claims and is

suppovied ® Wkﬂ%n%&u@c&§n Mreni nstead of 3.58 MHz. Since the
oper ati on the circuitry remains the sane, detail ed

description of cross |um nance suppression circuit
2001 and cross chroma suppression circuits 2002 and
2003 for the PAL standard is not provided. [00107]
Cenerally, the invention is enbedded in a baseband YC
separation circuitry that reduces chroma residue in
| um nance conponent and | um nance residue in chroma
conmponent. A preferred enbodi nent of the baseband YC
separation circuitry conprises of a line conb filter
that perforns vertical filtering and a frame conb
filter that perfornms tenporal filtering. The
invention is applied as a baseband notion detector to
detect the notion between the candidate frames for
tenporal filtering. A m xer selects a high weight on
the frame conb when the pixels are detected as
stationary or selects a high weight on the line conb
when pi xels are detected as novi ng.



[00108] The inputs to the baseband circuitry may be
processed by a front end digital decoder. In this
case, the front end digital decoder receives the
conposite signal or s-video22signal and decodes it
into conponent Y, U and V signals for processing in
baseband. The decodi ng H;@ﬁﬁﬁ% may i nclude YC
separation with a sinple comb filter for exanple a
Iine conb, a 3D conb filter for exanple a line and

What! %gp controlled by a notion detector, a notch
1?‘??@Fn £ the Y signal and bandpass filter for the C
signal, or sinply a denodulation circuitry. [00109]
Alternatlvely, the inputs may be processed by video

I decbaetion detcelicarnybien rvild@E@gﬁaldnewarémg,, cPimprisinput s t o

t he baseband not be, pr.e- .

pr oc@lénsueadlcﬁ Wﬁ"é‘ g%g‘g ﬁocﬁ %&J’C&E%&%all r{‘e& PR l(”ﬁ})‘.lance motion
betweH S dufent fmrﬁmndompﬂesma%ﬁﬁﬁteed to consider the sane

varlety of inputs as the baseband YC separation

ci e ety vo gromirgaga olotipheleichie fen dnicwivarlatead 6 gbtema motions

betwdddt BEnd nb%F@%&éngh%hggporally filtered in the

presence o enporally filtered in the

ab&enmtmfcsmeﬂcam fgedseatnigngresheant YumldanéneksMue on U and V
gnals with reduction of cross col our and dot craw

Chma“r?ocoer@r}?rtﬁ@l HPHTSRAITRYe ard giprsvarsdiagieaPad i n t he
ab%%l%@e Q{ot%HC&t&HI Ifoﬁ%ﬁzctiﬁéj@ﬁln]num# ie Ehrgﬁraarﬂmlér?gctween a

to a chip or end consuner products tel evision

cuumtscmrrmyandgqﬂsmhw Q:teme\(i]ﬁ)lsrﬂemyﬁr, DVD pl ayers or
S|t sour ces

t-t -b
RS T RO Sk gan dslkblsral BRct f aotisadn pgurren

fram%t(ﬂ'gﬁe OfdePLRAEISH Mgk PEAPImprBvé MRWasebah® I LWpaWioh ot B€ video
present invention has been described wth reference to

signglaire¢estingr  enbodi ments, it will be understood that
the enbodinents are illustrative and that the scopes
of the appended clains are not so limted. Alternative

2. enhadinmeioh seettidrhg seaestildim 1, e icomphavg: been set
forth by inplication and will be apparent to those

hati i0Bf drotignycomingy farnintageating the gnoprehdarived presdatand V
combSNRRL LAA RPhtABRon Bfifind! PN EEHROH! LR BliSing hMaxd circuit
onsr der ed e enconpassed W t
for pwocassing tiof sipieds Gppecdbaf (]:iheacltrmmnaﬁcec ofotion giley:ptot h‘.ﬁe smoothness
e present, invention is descr,i

dete%fﬁb@ﬁdé[ae et P8 t8uh FOtHE i ft%rfecgbraﬁa circuits for
suppH@SiaE| fldeOfhromd mbhéh NMRtecatank Sa GLREBE Dot Snodifying the motion

detected; or said chroma motion combiner for PAL standard comprising a max circuit
coupled to the each of the chrominance motion detector, the smoothness detector, and the
phase motion detector for suppressing false chroma motion detected, and a selector for

modifying the motion detected.

3. The motion detection system of claim 2, further comprising
a max circuit coupled to the luminance motion detector and chroma motion
combiner for selecting the maximum between the motion detected from luminance ¥M and

motion detected from chrominance CM ;



1. A notion detection systemfor video signa
processing, conprising: a |lum nance notion detector
for detecting the | ow frequency | um nance notion
between a current frame andg previous frane; at | east
two chrom nance notion detector for detecting U and V
chr, [ : Ll ~fr : I
Fr AR B <A P o e B RO s
| ura Ydnee diesit doglahtoldhangtuMtion kiroua fo pgerdnt teinfax@mum in a
current frame and a, previous frame; and a phase notion
S-pigel e o e Sindaw R deiTRghr HRRASERD e, AhPEH& ot i on
between a current frane and a plurality of previous
frames; thereby the notion detection system detects
4. al ITheypeisorofletesioncrysteinnof tleing Ut méwtein thealmeniodnce meotion detector
vi.deo signal so that it can inprove the baseband YC

Comgrelf)eé"fati on for the video signal processing. 2. The

Dt Qghst @lve Clidr@dal Iywt §¥s lteed FiMicky JaW tiMFing at least three line
conprising: a chroma notion conbiner for integrating
lumingacenpgnabnefl decivert frangnand pissioys fiupwpessivedsfions andnput means,
ihan conbi ner for NTSC standard conprising a
Olltp%ggngqglle:&%#b%&@%f‘ processing the signals fromeach of

t he sohrranodmanged @ thaod leat eed otstichiiNewspROIAeSSs subtract the line

get ector, and the phase notion detector, a max circuit
COMRSIERRISY to the Maxd circuits for suppressing false

ch B egt.ed | ect. : .. ¥lng

the el S PECEL R ol & BR SEkRLo! RE SBSeRDlow pass
filtefiog tRRALinstcamda signa odifficisicery t@ axakideipossible intofgpdred dfochroma
_.1he each of the chrom nance notion detector, the
o318 ot hness detector, and the phase notion detector

f oransaaBn@s eirbd: tadfisd Q@&H’é’@ioﬂ%dtﬁnloqeg%%t B%:r RRL Bacting the
sel ector for nodifying the notion detected. 3. Tﬁe

magpiptdecy tfelieecednansighads:iem of claim 2, further conprising
[ ' | t [.um. ti.on. det ect .
g, FRE, S PR LRI TR Eh AR, i

interfieéneehc hgniniitj on detected from | um nance YM and
noti on detected from chrom nance .23 a saturation _
ci rAcuriPEspupkedite taneotgeireuidor muftiplying thephpgnimude by a gain;
and M&xi mum and a SH-max circuit coupled to the
saturation circuit for processing the maximumin a
5- pisaekativar dimaitt @hiplst ndothe trouldetiérvidr ti@ping nal apbprfe motion

valLl]le, K :ng)ti on. . .
range of the magnitude to generate low frequency luminance motion YMn.

S. The motion detection system of claim 4, wherein the at least two vertical low pass
filters have low pass frequency characteristics not exceeding the lower end of the
overlapping frequency band of chroma and luminance signal or band-stop frequency

characteristics covering the chroma band.

6. The motion detection system of claim 4, wherein the current frame and previous
frame are frame n and frame n-1 respectively for NTSC standard or are frame n and frame

n-2 respectively for PAL standard.



4. The notion detection systemof claim1, wherein the

| um nance notion detector conprises: at |east two

vertical low pass filters for |ow pass filtering at

| east three line |um nanceggignals of the current

frame and previous franme received froman input neans,
7. OUt'lﬁllétﬁli)t"i]&l hét@cqioﬁ el W&%ﬂﬁi 1,%3&@1%{:%?15 ¢ tlfeoé{me%sg t&g chroma

the at lTeast two vertical Tow pass filters to subtract
mottdmedetdcies caopdisesi gnal s; a hori zontal |ow pass filter

coupled to the btractor for subsequently | ow pass,
fil Lﬁﬁﬁwﬁv%‘ﬁéﬁqaf ey B @r%ﬁaﬁova PRYdilEREgs! legstabics Jige chroma
signBRSET thé Burkrdit SFahR! 8GR AL BB Recel R it an & g Q?e%h#tgr%tputting

. circuit coupled to the horizontal Iow pass filter
line ggmbabramgsigivds; magni t ude of the |ine-comb signals; a

coring. circuit upl ed,to the .absolute circuit .for ,

o1 PR e bled MR R a1oG A HRERR aptifodllefis for Subtracting the
line FBGIBIchitGE signaldil tiplier coupled to the coring circuit

for multiplying the magnitude by a gain; and a )

satfl raé?ﬁ‘?lé{‘)? dicuEfiotpled uplted selstradier fayl ccirpétingr the opagnitude of the
: LRp 5 .oy ¢ of .t he.pagnitude
B S S S R i g

notd hovizbatad ddv piss ISt esnpdéd ©l tht Absblutbiedrifl for tdve pads filtering the
. least two vertical lqw pass  filters have | ow pass
h”eF?@E&EHEW1%ﬁ%ﬁ%@ﬁgwpgﬁpé§mﬁﬂ?n%xceeding the | ower end

of £ @&-ingoc\,’i‘?c{rulita&)l‘ﬁbrég th'tkd Hgﬂf%t#q?g\g L}%ESC ;ﬁii}{%%‘? Aflnating possible

| um nance signal or band-stop
nois¢ hderdater tthesagotwdej ng t he chroma band. 6. The
not i on.detecti.on systemof. cl.aim4, wherein the ) )
cup PEiD G EaupIRd B8 it sirciic i inly e Shempetige with a gain;
andframe n-1 respectively for NTSC standard or are frane
n and frane n-2 respectively for PAL standard. 24 7.
Thet Apuiagan détceit taoppled yiet then rofiltiplieri for Llippingr i megitude to an
of . t | east two chroma  notion.detectors
appi e Falon G810 LR 0GR A TR Bl pacs f 11 ters for
| ow pass filtering at |least three |line chroma signals
of the current franme and previous frane received from
8 anThy @ﬁum@’tm@@y%@;ﬁqf@éﬁlm 7, wherein each of the at least two chroma

motion detectors further optionally comprises a Maxd circuit between the absolute circuit

and the horizontal low pass filter for taking and duplicating the maximum.

9. The motion detection system of claim 7, wherein the current frame and previous
frame are frame n and frame n-1 respectively for NTSC standard or are frame n and frame

n-2 respectively for PAL standard.

10. The motion detection system of claim 1, wherein each of the at least two
smoothness detectors comprises:
at least two forward diagonal high pass filters for diagonally filtering three line
chroma signals of the current frame and previous frame received from an inputting means;
at least two backward diagonal high pass filters for diagonally filtering three line

chroma signals of frames n and n-1 received from an inputting means;



l'ine conb chroma signals; a subtractor coupled to the
at least two chroma notion detectors for subtracting

the 1line conb chroma signals; an absolute circuit
coupl ed to the substractor pmr extracting the
magni tude of the line conb chroma signals to generate
an ot oS (TRALALGERT ICHQB I h as@HRG% 'f&[o%ﬁjact}ngr\vl\\;he filtered
pass filter coupled the a te circurt tor
signplass fllterlng the I|ne conb chroma S|gnals to
hen tr t i ans; ng circuit coupled to_ the

hor S5 e %%950%69 ec't&r thgy qtﬁ?%t‘f%u &bl extracting

the MOgHRdE BF BlfBlcRAICE:Rfs; t he magni tude; a mul tiplier
coupled to the coring circuit for nultiplying the

ma@nivak de rapitt hottplqtaltcn ;the auh dezst saounbepluse cicniduifor selecting the

I to.the lier for.clipp th
max g S g0 FAIre BB e8P peRaleate Tonimsi cdiare bigh
frequ@icl eign@F8. The notion detection systemof claim?7,
wherein each of the at |east two chroma notion .
detdberrosta dowrass Ghen enpladytochaprasseiscudt fomstew qiass filtering the

1ntcali’rget§l‘£ﬁ g%lgr%qﬁ%r&glt %f(ﬁl t%'an%gtht tralﬁﬂt%n%he horizontal |ow

i CA ng the maxi num 9.
Th e a'minlgdm cdlebaqiid:cbtﬂ) tﬁy hbxemmﬂ ek phaw (Tier Whradoing thd@termediate

rrent fra previo frame are frane n and
Mgw ?ﬂﬁ?ﬁ¥%EW@%B@EFVW%T?“@ngRWSC standard or are frane
n Wuftirpﬁﬁpcodﬂﬂe%l HEEPESH VGl tffgf lﬁh%n IQEIGdI'QUIRUE with a
The notion detection systento m-1, erein

gmﬂomuthe at | east tmo snoot hness detectors conpri ses:
di ass filters for )
o agSREeh e G OPEE i RhPBREe oG @ Bineee hish
ﬁemg%eyg@hmﬂmane and previous frane received from an
i nputting neans; at |east two backward di agonal high
pass filters f or di agonal |y f||ter|ng three |ine

ch n fr S, 1 received from a o
11 BTG SR, oV RF 0 € B, (" GERLERG: oF I & depst w0
smoditbnésb elel&bl@hs fader dptldneN$ chaprisybiNaed it h@wédd themed circuit
%nals at least two absolute circuits coupled to the
and %? przYallOy Pasiiltesderdrising and dynlicating thg maxieumagni t ude
of the filtered signals;

12. The motion detection system of claim 10, wherein the current frame and previous
frame are frame n and frame n-1 respectively for NTSC standard or are frame n and frame

n-2 respectively for PAL standard.

13. The motion detection system of claim 1, wherein each of the at least two phase
motion detectors comprises:

a computing circuit receiving signals from the current frame and the plurality of
previous frames via an inputting means, said computing circuit computing an intermediate
motion values YCDp;

a horizontal low pass filter coupled to the computing circuit for smoothing the

motion values;



a max circuit coupled to the at | east two absolute

circuits for selecting the nmaximum of the forward or

backward contribution to generate an internedi ate high

frequency signal CFp; a horpgontal |ow pass filter

coupled to the max circuit for |low pass filtering the

i nte I at.8,iN| red S t ot | . :

L e S Ry e BP D coring the motion
valuesr i zontal |ow pass filter for coring the internediate

hi gh frequency.signals to elinmpate small poise; a :
mul 't PSSRIT SERIFLE e Sories Sisrih g ardl nerthy motion Values with a
gain¥hd i plying the filtered output with a gain; and a
saturation circuit coupled to the nultiplier for
cl iapitwrgtieth irsiigsanpled tgdhematlépliar gor clipgigasheyndiognedlues to
. i T D etection system of claim 10,
N5 fgré%ﬁlogggﬁ@%f’?géﬂat | east two snoothness detectors
further optionally conprises a Maxd circuit between

the. max circuit = and the horizontal |QMI$aSS filter
14 1 orlheaRpiign dstrcdupiyLen Hgcleime Raxthaushn e cumgat fsmicomnd the
piurgﬁge&f{ biRBioRY FLBEs Ure FlafleMh 10 Jeln Lhe aﬁh’ rr{—f%splectively for
rame and previ ous rame are franme n’ and Trane n-
NTS(@ stpedird vekhat ther intdiliséd i st amstRind abues 3D £ is @ompttedAteording to the
frarg)e n-2 respectively for PAL standard. 13. The
equilionitsi9Wiet ect i on system of claim 1, wherein each of
A4 he ,at_fl.east.two phase . noti detectors conprisegs: a
K%ﬁ&%&w%%ﬁﬁ&@%ﬁwﬁjﬁm#@@ﬁ%ﬂg%WSwt
frame and the plurality revi ous frames. via an
wheldif I, BEmE aHE T ol Eviem Bumts BB e hgrafame o,
n-2, inf, @EARGp&tiel y0f PAD stAlbRISo YEiRhe thididfeimheliod Mies YCD, is
pass filter coupled to the conputing circuit for
comByigd aefonding kethe gavation belovies; 26 a coring circuit
coupleq to the horizontal |ow pass filter for coring
YClig (ﬂ?@m“CVraLlu*égjz».n»a‘r‘?m,ntsi:plg¢er-n cbuphetCt.o: the.cori ng
circuit for multiplying the notion values with a
gain; and a saturation circuit coupled to the

15. Mulrhé RhdiRh detletibh sPREAD LB, Ak 4RI HES of fhie at Teast two phase

motion detectors further optionally comprises a Maxd circuit between the computing

circuit and the horizontal low pass filter for taking and duplicating the maximumn.

16. A process for motion detection for video signal processing, said process comprising
the following steps of:

detecting the low frequency luminance motion between a current frame and a
previous frame;

detecting U and V chroma motions between a current frame and a previous frame;

detecting presence of luminance residue on U and V chroma components in a
current frame and a previous frame; and

detecting luminance and chroma motion between a current frame and a plurality of

previous frames;



generate YC notion signal, YCD. 14. The notion
detection systemof claim 13, wherein the current
frame and the plurality of previous frames are frane
n and franmes n-1, n-2, and py3 respectively for NISC
standard so that the internmediate notion values YCDp
i's rtg«?ngﬁ)y tt]?ed an%ﬁ&? ! gorgjgy%%lﬁ (_gef?é,%tfk,a%lll ?ﬁ;bégecjﬁ)ﬁ’?u%@p/ t,hE +current
fran@-pfthe vi®v Isigabseihat tthen ¢uprosathd baoeandiiC s iration for the video
l urality of previous franes are frame n and frane
3‘5‘1% RIOCCS{M: n-3, n-4 respectively for PAL standard so
that the intermediate notion values YCDi, is conputed
according to the equation below. YCDJ, = Max~C
17. | ¢, The procesg of cl:@m 16, Gurther cqmgnsmgherfoumﬁtﬁgj SfﬁbEOfmt [ on

det.ect i ere{n each of th
| eadFR 8%3[ a%o loﬁﬁtq%blﬁecggl Oé%t%haéldf uri.’%%l?onslbtﬁ@'nﬁchﬁsmk the
signaBnipérh SAsh @f MexehroiniGHEd ndEbueRRcidethe QiRUHNRG detector and the
circuit and the horizontal |ow pass filter for taki n%
p a%ﬂqaw&ebl4@@§Eqrngumm@%nﬁxfakﬁn¢hrma mope slestetlopndromeditying the

motg)%t &%c’téﬂnfofl %EQ/({J gﬁﬁ?eﬁhg&a&uﬁée%%ﬁgﬁdg I%r%%[aqnglji geStF%%l and a

nprising oW N

mocﬁfyeq;,lehmcyndtlmm dasged rfainm osachesfveen cﬂloﬁ'ﬂﬁa[neéltmﬁtﬁ@ﬂﬁleﬁ:ﬁﬁ)r, the
previous fra U and V chroma noti ons

det ecting

SmoB@’E‘ﬁ%&?W&t%xﬂ‘\déﬁeplﬂsﬁﬁ@t@H degeior Eyilotlsstrndate;

detecting presence of |um nance residue on U and V

chroma conponents in a current frame and a previous
18. f r ditee preoesk aelaet i7n Grihentomamiéengthd folivvoing siepg oON

bet ween a.current fra and a plurality o pr evi ous

£ r aneahed e by o eonBlioh delerti ynlaminancs 1 and
motiﬂﬁk@fb&&d@fdm&hd@%aﬁée (‘W‘ ons in the current franme of

the video signal so that it can inprove the baseband

YCckpipiag dici roaximgm; tilhib video signal processing. 17.
Th h | Si t h .
{ o BRAREE B HafhRh Th kgl hAGooRE TRloR RE 3R e ina motion

valué,rfo_muhh(ﬁznd V components by processing the signals

fromeach of the chrom nance npti on detector, the
snoot hness detector, and the phase notion detector;

19, S ugﬂ? ?ﬁ)%bs%thfc%ﬁel 60{%91% {iR ts eBQ)f (agttegtﬁ{getﬂe 1 ﬂequcnoy luminance

motion between a current frame and a previous frame comprises:

low pass filtering at least three line luminance signals of the current frame and
previous frame received from an input means, outputting line comb signals;

subtracting the line comb signals;

subsequently low pass filtering the line-comb signal differences to exclude possible
interference of chroma residue;

extracting the magnitude of the line-comb signals;

eliminating possible noise interference the magnitude;

multiplying the magnitude by a gain; and

clipping an appropriate motion range of the magnitude to generate low frequency

luminance motion YMn.



noti on detected for NTSC standard; or suppressing
fal se chroma notion detected, and a nodifying the
noti on detected fromeach of the chrom nance notion
detector, the snpothness degector, and the phase
notion detector for PAL standard. 18. The process of

20.Cl @B gkdeest HE LRBE 15 éIﬁ'tHegc&rrbﬁt ﬁ@lnc%%'ﬂ SRR a\&f are ﬁ ame n

sel ecting the nmaxi mum bet ween noti on tect e
and| feamenar] crespevtingly fordTB Orstaleleeicoreale firaara © hnd fianenc? Iﬁ}ﬂectlvely

t he maxi numy and processing the maximumin a
for E‘-ﬂ%ipsfélagllqmi zontal w ndow |too derive the final notion
value, K -notion. 19. The process of claim 16, wherein
the step of detecting the | ow frequency | um nance
21. motiherprpeasoweé slaamcids r\’@meﬂlﬁ thensierant detegimevowd ¥ rchrrena motions
r s . filtering at .least three line
ot kSR ChBOARER B A RalyPBafbrbBie ana or evi ous
frdoe pae Gilteeﬂgf aitomgil’thtdéplﬂxﬁe ABRAR, si@HAIPWIT the GukieRe frame and
conb. signals; subtracting the |line conb signals;
pr e‘féwsféa@lﬁewwed BAMFES 8PYLINQABR. NP e iorrembvaneoras ganals;
di f i nterference of
ch rsg%&?gg%cft I%e@éﬁbﬁgﬁ?lﬁﬁgﬁ ‘ﬁe’ magni t ude of the
I i mEtraoimg ShegM@;tudeelafmheaﬂmﬁgccmdsmhbd)r&a nagisds to generate an
nt erf glr ence the gni tude; nultiplying the magnitude

mtewdéat% MRMAARfIM ¢35 ng an appropriate notion range of
t hejotmaid tilse é;t Ble GROBEAL ShioRW st %NS @ﬁ%othleH ﬂldf\ﬁtg(‘rﬁgf 0

noti on YM. The process of claim19
théllm&t@gmowldﬁﬁoaﬁdlt@f@mmmtlferramgmalde; frame n and

fr ect.i f or standard or are frane

% ii;ﬂp’ E%R'ﬂ %!;dgé%lﬁﬂea}lyr Mor PAL standard. 21.
Th eh 10 €8s matnialdaittal GpphaL@i ot dieraff R Qhetld @rﬁbfnﬁgnotlon
U and V chroma notions etween a current frane and

‘previous frame conprises: |ow pass filtering at | east
three Iine chroma signals of the current franme and
previous frame received froman input neans,
22. outlpetprodess bf claim Qﬂbw@&kﬁnﬁaeé‘d@ﬁ@ﬁ SétectBE Y ag tv BBrohemotions
line conb chro i gnal s;
between a current frame an a previous frame further comprises:
taking and duplicating the maximum between the step of extracting the magnitude
of the line comb chroma signals to generate an intermediate chroma motion CDp and the

step of low pass filtering the line comb chroma signals to smoothen transitions.

23. The process of claim 21, wherein the current frame and previous frame are frame n
and frame n-1 respectively for NTSC standard or are frame n and frame n-2 respectively
for PAL standard.

24, The process of claim 16, wherein the step of detecting presence of luminance
residue on U and V chroma components in a current frame and a previous frame
comprises:

forward diagonally filtering three line chroma signals of the current frame and

previous frame received from an inputting means;



extracting the magni tude of the |ine conb chroma
signals to generate an internediate chronma notion
CDp; low pass filtering the line conb chronma signals
to snoothen transitions; ekim nating possible noise
interference of the magnitude; nultiplying the
Mgk WER Wa %Bn nggﬂlt&mg,a%jregllirﬁp&iﬂgmtahﬁg,ﬁ%g%'ftﬁ&?({st B and n-1
an appropriate motion range to generate-c
recetmed Qmamhxanpmms&sof claim 21, wherein the step of

det e ﬂg}kL ﬁ@ chr ma nDtions bet ween a current
fra rg €3 ?}F%ﬁ‘é“ﬁ’ane further conprises: taking
anckxedetinghé hﬁgﬂﬁt@d?%ﬂ'%%@ﬁ%ﬂ‘ﬁ@n the step of

extracting the magnitude of the I'i ne conb chrona
si gkrEng dhegmasiatne ofrihe derevand o drekedrd creatriotiperio @eperate an

Inteﬁﬂgdxﬁtg%ﬁhsﬁ§q?1gg%y s!lé)ﬁ’glg?‘%s filtering the |ine conb

en transitions. 23. The

pr OR)@\S}S&S@ﬁlt@ﬂn&g e Zdteravdiied: € hightrRQuentiylseital brsaiRilaishsitions;
previous frame are frame n and frane n-1 resgectlvely
f orcoNmstiedpisHaedite Sighdrgueranmeiil siRelinyegie smalpnoise;

resglgﬁ;]‘%yg%%le fﬁ&q t(ﬁkplgtb@gld%ég% %121 The process of

ereln cting presence of
| undlippimg ¢he sigsil dugeneratd high drelualty aimalcORponents in a
current franme and a previous frane conprises: forward
diagonally filtering three |ine chroma signals of the

25. curm@ngrobdsa e @ﬁ?h ZQr %br%&hs t}gir %ggongﬁ%cwﬁ? }{rés%m:éaef luminance

i nputting neans; backwar terin
IGSI@M ee Uj arwl dhmbrmmaslcgmabmm il rrawesent fmdemantl a previous frame
con 1?68I ved froman inputting neans; subtracting the
]1p| Tered si gnal s; extracting the magnitude of the

filtemhedns Uﬁﬁlﬂiaﬁn y BRI R6& N6 BehRedmkt BPLPEcIdRE, ftIQ:rﬁ’i@ithum of
or backward contrl bution to generate an | nterme i ate

the FyryRrd plebarmeyd sprjributicors; gqn@wt@assmﬁich@m might frequency signal
, T eaHen BRI oy sional ¢

CF ;t{htgﬁtgq???éga&{elow %ﬂ fﬂ%ﬂﬁgénl?ey nzerrrgrléagxaget glg,ﬁirfg%u?r}cgq%w&)}o smooth

tranditigmal s to elimnate small noise; nultiplying the
filtered output with a gain; and

26.  The process of claim 24, wherein the current frame and previous frame are frame n

and frame n-1 respectively for NTSC standard or are frame n and frame n-2 respectively

for PAL standard.

27.  The process of claim 16, wherein the step of detecting luminance and chroma
motion between a current frame and a plurality of previous frames comprises:

receiving signals from the current frame and the plurality of previous frames via an
inputting means, said computing circuit computing an intermediate motion values YCDp;

smoothing the motion values;

coring the motion values;

multiplying the motion values with a gain; and

clipping the motion values to generate YC motion signal, YCD.



clipping the signal to generate high frequency signa
Cr. 25. The process of claim 24, wherein the step of
detecting presence of |um nance residue on U and V
chroma conponents in a currggt frame and a previous
frame conprises: taking and duplicating the maxi mum

28. DEUMRERERE 0B LERMOT7, SRIeRGE ROcd:: TR BE pldRGty of previous
forward or backward contribution to generate an

frantastaes frame ataed Hiagtes fir B quZ rog ns3 gepdctivaFA=NUSE bandard po that the

. of l.gw pass filter.i the internmediate high.frequenc
e ¥ -RERE valoen TE LD i b O e dn s et SR
-6l ai y rein-the _current)frarme and.previous frame
Y(’%i e %géﬁ\g@ahu rarfe ey ég’péc{tﬁv'e*l ycf"tﬁ NP3e }f
. a [ n-.2 res tivel )
whef A MR RL AR ghl P ARE0 L LRI DA ERR TS il G n1.
n-2,tth®, 154 e@poedtiveBt Be Pl gsthndaid@nae: Be thieifcdie mdBbh Oflues YCD)p is

between a current frame and a plurality of previous
comppigHEecUBRE L BELIUMERINIYig signal s from the current

ra t plurality. of previous, franes via,an

rc fhﬁﬁ?ﬂﬁdﬂ means, t Said “c(onpll’t il gci fouit™ @.mopﬁt('runigfiﬁan

i nternedi ate notion val ues YCDp; snoothing the notion

val ues; coring the notion values; multiplying the
29. MOtin@Ny ¥t &F Mikh28 GabRin ﬁﬁdstgﬂ loPRIcAG i N & TRGRAQNand chroma

val ues to generate YC notion signal, YCD.©30 28. TIF]e
motignobsweeoft @irgninfi2e sk gilmatityeol pravénts fraraese fathdr top&onally
Comﬁlﬂiuersal ity of previous franes are frane n and franes

8% n-2) and n-3 respectively for NTSC standard so.

t hagkibfand HIREARE HRIBaIRLNAR IV UBS stCBPcdnSp R RERHE 8 step of

according to the equation below. YCOj, = Max ic......
smogging themotiogvalues.-3 1, 1C,,,,, - C,.,,,-i - C,.,,.-z2

+ C.,..-3 1} wherein the current franme and the

plurality of previous franes are frane n and framne
30. n- B luntinghce modion dedkcloes@aplidevel y for PAL standard so

that .the inter [re<[‘ii ate not|jon values YCDl, is conputed

ac@oldrhgve orertire! doyaraserfilisel doi: lovomass £ligrmg jat deast three line

: el arrrale + o : 0 . l.Ai ,
lumighnos Senals of tbent Bande A o preidue HReREARRETA ol Tameans,
outpptingdime betheezmak; current frame and a plurality of

revious frames further optionall _
P & bt tor coup[%:d to the at leaSEJ two vemcz}/l low pass filters to subtract the line

comb signals;

a horizontal low pass filter coupled to the subtractor for subsequently low pass
filtering the line-comb signal differences to exclude possible interference of chroma
residue;

an absolute circuit coupled to the horizontal low pass filter for extracting the
magnitude of the line-comb signals;

a coring circuit coupled to the absolute circuit for eliminating possible noise
interference the magnitude;

a multiplier coupled to the coring circuit for multiplying the magnitude by a gain;

and



conprises: taking and duplicating the maxi rum between
the step of conputing and the step of snoothing the
noti on values. 30. A |um nance notion detector
conprises: at |east two vergiical |ow pass filters for
| ow pass filtering at |east three line |um nance
Si eV f i :
conivagny Sued el IR AP IO biling b dPpgate motion
rangsi afrilat wagEtslale pactae lovolpiiedcey blmlhmcahndt'@asiﬂl/m.vm
vertical |low pass filters to subtract the line conb
signal s; a horizontal |ow pass filter coupled to the
31. SUbtHeAGHHantO incHeR IBREOR b YAV P IR reif kil &1 ézﬁg t\;«cg‘ Gertical low
| i ne-conb signal differences to exclude possib
pasy filtersflavedew poks dlgqenngy chewtiduisgicsamt adzscﬂdmgethculowm ¢nd of the

. t.h t al ass fil ]
oG L ISR 0B bRV IRERE . b Chiprep ceaveny
cha[ao:eﬁﬂg;s@bmmgtth@@}uph@@am the absol ute ci rcunt for

elimnating possible noise interference the _ _
magni tude; a nultiplier coupled to the coring circuit

32. f orTh'g‘-Fuﬁl IBhd R d G IRGN (§th% 3@/“@1@%?1’{ fle cm%hq i Hathe dAd previous

saturation circuit coupl 0 the nu
ﬁam:d alp fiamg raamdafppne prli mt;&cmﬁxﬂy 6ot NERQ etaﬁﬂaxﬁhﬁ al‘@@zﬂh& HdAd frame

en w frequency | um nance notion YwWh. 31.
eg‘:ItI %V%%%%ﬁﬁﬁpij@ detector of claim30, wherein the
at | east two vertical low pass filters have | ow pass

frequency characteristics not exceeding the | ower end
33. off&ﬁeom@meﬁkmpbﬁm@xﬁmeguamcy band of chroma and

ch§L§%$§§P%%ﬁ5§1%%%@PFE@EF fre%ﬁ%ﬁgﬁaga§§aﬂ+mgehnccmnnm

signhld B RANERNIRALO And 8 IRGHEOTs RimE tRbMed FronyhehifhuD 1ﬁeQﬁs outputting
current frane and previous frane are frane n an

line porghshiene signglsect i vel y for NTSC standard or ar e fr ane
n Q'@gbt dc guglgig tt(ge ﬁ}%pa??eastvt%voyc fc(?nraa mo lfll() {1 f‘ \1}30{?0:' SLﬁ)tra/é\tmg the

chroma no or conprises: :
lincvmblcbmtnalwgmalsass filters for | ow pass filtering at
| east three |ine chroma
an absolute circuit coupled to the substractor for exiracting the magnitude of the
line comb chroma signals to generate an intermediate chroma motion CDp;
a horizontal low pass filter coupled to the absolute circuit for low pass filtering the
line comb chroma signals to smoothen transitions;
a coring circuit coupled to the horizontal low pass filter for eliminating possible
noise interference of the magnitude;
a multiplier coupled to the coring circuit for multiplying the magnitude with a gain;
and

a saturation circuit coupled to the multiplier for clipping the magnitude to an

appropriate motion range to generate chroma motion CD.

34. The chroma motion detector of claim 33, further optionally comprising a Maxd
circuit between the absolute circuit and the horizontal low pass filter for taking and

duplicating the maximum.



signals of a current frame and a previous frane

received froman input neans, outputting |ine conb
chroma signals; a subtractor coupled to the at | east
two chroma notion detectorsapor subtracting the 1line

conb chroma signals; an absolute circuit coupled to

the substractor for extracting the nagnitude of the

l'ine conb chroma signals to generate an internediate
35. chr'Oreechmorni amtiobpleteatdrarfi clomt 3, Wieveipalsscdridnt émme and previous
_coupled to the absoJute circujt r.lo ass filterin
frani R e B @R o iE Bo-Ge 401 ¥ TSEroHER & esn e Grg frame
n-2 2eseOdthves B PAUItangomp! ed to the horizontal | ow pass

filter for elimnating possible noise interference of

the magnitude; a nultiplier coupled to the coring

cirgui or. . multiplying the magnitude with a gain
36'andggnég%ﬂ?%g?%ﬁmgf%gﬂﬁ%mboupled to the multiplier for

cl Iaﬂ)md@gt\h@e"mmﬁﬂldidg@ﬁaltiﬂgiggassaﬁﬁér@%# afaBokdly! Pferlr@dNGfee line
to generate chroma notion CD. 34. The chroma notion
chroygs ggpady ofgreuppnt framzandraprenions BpE oeeaiviey fioomir ingittige aneans;
Ma i i . _ChLClli ] e .
nor Sait G0 P RRRL BRI AP 2D RES Mkl Sl Bk sy i
chranivesipmts oflifamSh ardin-1 Theivel femanipuong dedaagt or of
claim 33, wﬁgrein_the %ﬁrrept frame and previous,
f r GfneFagl & $URHaCIATS P 4R bighasph e Ve subtigstingrde filtered
signgfsandard or are frame n and frame n-2 respectively
for PAL standard. 36. A snoothness detector conprises:
at al &ast twonbsbloanairaliidicagpladlto Hiegdt [pas swé istitttexcsrs 6or extracting

di agonal L.y filtering,.three line chroma signals ofa
the%ﬂ$ﬁ@ﬁf°k¥§ﬁgkgﬁ%“ evious frame received from an
| NRUIak NG rdt@abSupled@lo | BASE kX@ HRACKNRILHe AiRARNGH: REBRing the
pass filters for diagonally filtering three |line
maxpRpgnel diegifamgrdor fhaghwardncenydbuiion foegeriovate dnr overanediate high
' j.ng-peans; at |east two subtractors coupled to
fﬁﬂkﬂgyhkﬂﬁﬂ%ggs filters for subtracting the filtered

si gnabiszonadl 1bwasiks tier ahghddutoetheim&ULkaIiC R AbR hakd filtbeng the
at | east two subtractors for extracting the nmagnitude

intex@?edfqﬁc‘ehlgh|ﬁfe§p%y§ig§1ﬁbqo§’mooth transitions;

a coring circuit coupled to the horizontal low pass filter for coring the intermediate
high frequency signals to eliminate small noise;

a multiplier coupled to the coring circuit for multiplying the filtered output with a
gain; and

a saturation circuit coupled to the multiplier for clipping the signal to generate high

frequency signal CF.

37.  The smoothness detector of claim 36, further optionally comprising a Maxd circuit
between the max circuit and the horizontal low pass filter for taking and duplicating the

maximuni.



a max circuit coupled to the at | east two absolute
circuits for selecting the nmaximum of the forward or
backward contribution to generate an internedi ate high
frequency signal CF,,; a hom@zontal |ow pass filter
coupled to the max circuit for |low pass filtering the
38.1 NUERIBH AL R NG b FTEERCH, $nRa ﬁhte guﬁ'&ﬂ(}tﬁm and previous frame
transitions; a coring circuit coupled to the
are Higniezio anch framove- pasgpeétivetyefor MNOFS € srhdayd toherd fitee megtidafreme n-2
hi hlf_e. ne ignals to elimnate small noise; a
IesR‘?ﬁﬁ‘ﬁ {)?(flg}rjl\ %%%Lfaé to the coring circuit for
multiplying the filtered output with a gain; and a
saturation circuit coupled to the multiplier for
39. ¢l | ppharg ntwngletpetr comptjesser at e hi gh  frequency si gnal
CF. ot hness detector of claim 36, further .
opt SaapigiE SRR RSN REBEN o B RE, g 4ides ety of
predbuciiirhesaviad ah heputiond memisakaid @c\ﬂng@lﬁg; (fii'dutt%nfp‘afin% ak i@ mediate
and duplicating the maximum 3 8. The snoot hness
mot 48 (dfr: cl ai m 36, wherein the current frane and
reyvioL g -1 tiv
Por LRl 308 et GutL 2008 A 8! EPy i h GRDRS Bl e
motraspéesi vel y for PAL standard. 39. A phase notion
detector conprises:., a conputin ircuit receiving )
si gha'8 & ?IB‘ir{ﬁlptac‘E{PiqdeFﬂ tqr’fer : 08%8?%‘)" g125% &ty yorpgoring the motion
valREevi ous frames via an inputting nmeans, said conputing
circuit conmputing an internmediate notion val ues YCDp;
a hamuiimicakouned matbhs chiihg eircudiofop medtiplginghibe omtiputviings with a
ncialrldcui t for smoothing the notion values; a coring
¢ircuit coupled to the horizontal |ow pass filter for
COrl fi@urbfién IREUIORouMBd YEIhe Faulibiler bt RipFAYPLE dnditRint BGues to
coring circuit for multiplying the notion values wth
ge“‘ﬁate@ggﬁl,ouﬁﬁélgéalsé@@r- ation circuit coupled to the
multiplier for clipping the notion values to generate
YC notion signal, YCD.
40. The phase motion detector of claim 39, wherein the current frame and the plurality

gai

of previous frames are frame n and frames n-1, n-2, and n-3 respectively for NTSC

standard so that the intermediate motion values YCDp is computed according to the

¥

wherein the current frame and the plurality of previous frames are frame n and frame n-1,

equation below:

YCD, = Maxﬁ(f +C -

man =1

-C

e, -¢

m.n |

al .l
o C’m,n—z +C

IR -3 i gi=3

n-2, n-3, n-4 respectively for PAL standard so that the intermediate motion values YCD; is
computed according to the equation below:
C Cm,nml - Cru,an + Cm‘n—.? - Cm,n--ri |}

YCD, = Max{C,,, = C,y, +C

o w2 =3
41. The phase motion detector of claim 39, further optionally comprising a Maxd
circuit between the computing circuit and the horizontal low pass filter for taking and

duplicating the maximum.



40. The phase notion detector of claim39, wherein the
current franme and the plurality of previous franes
are frane n and franmes n-1, n-2, and n-3 respectively
for NTSC standard so that BBe internedi ate notion
val ues YCDp is conputed according to the equation
bel
42. I C,I?E{Y?s,e?g%n‘q(g?%ﬁ?a&n cncmlg/ {'81‘ ’v1de% Wﬁnal é}llg‘a‘JSﬁgg g%nripusmg
f r anerosmitmtitraicy Blmmctsslo;a omfcmp fesuppissdingpdescrawlearfifaatyer khroma
.and frame 2, n-3, n-4 respectively for PAL
res@fea?ﬁ%crn&lmsgslgi%lt’ t he |nter nmedi ate notion val ues YCDp

II\/Z a G@ﬁp@h%aagﬁoﬁﬁpcf&s&ﬁ &xﬁﬁlt%fd@ﬁﬁﬁ?&sf?@ Qlﬁés &g&% art%icts or
re,, ,, -C, sy

fumfjangg residggpreseptif i signglsy | ; i - 3 41 The phase
rmt | ?1:339%1%81 (I\)}LVX) d up%lleass@n ?cnggltt\l,fg ﬁt?p{rpﬁo Slc%n%ois %oéour artifacts or

1ummanewete;da@g1etsm ihvrsigant ahd | ow pass filter for taking
and du%I icating the maxi num_ 34 42. A baseband YC
ats

sepalPatrsr! Rk @PVth’b rfoyi didieresiiafitgl bpiseesib igoving and  the
statl%%% gﬁée&g su GhA2S 2n | SHIIL | 91?0@011’?15] RIS SSI0 %ecéé]&%éi i Yaximize
| resl aue

ssi ng dot craw artifacts or chroma
effepmmesstoﬂ‘ﬁ,%mlaymaj a cross chroma (U) suppression

C|r uit for, s p cross colour artjfacts or
fenc e bags aﬁiﬁfg@ Ffon ﬁ“’E}“ng?f‘&F‘@S)J Prcad Voninpiesignals

sepa(ré&lysdﬁa%gﬁl% 88 cRhf $Y), W, 8hd PUPRLESSI ng cross col our
artifacts or |um nance residue present in V signals;

and a baseband notion detector for differentiati ng
onar xel s

bet ween t he ing and the . st

3 Chat et S9aBPr vepi S JEREE BbRneT R tuminance
suppfaegidﬂ@[@uueﬁﬁ@ﬁgdsveness of YC separation; thereby the

baseband YC separation circuitry receives Y,", U ,,

an@nynter{ing gorrelatpn Pk detsetigr axeeleietrae ¢hesuep goreelation between the
n The bas .
curl%ed%ﬁ ngﬁ(g 1{1% %ﬁJdC Illll.rlr?(glfé K }{d p'r?wa} I ﬁ"‘e Etéch te g éllnﬁ cpi;@ OF% ogt filter

acxolssummtlaﬂw% cobalp Pegsiss, @eﬁd ritercliviet co@x@[ﬁ%ﬂ@ﬁﬁmsﬁh@
inter-line correl ator for detecting the relative
chroma corrEPybrsh et wesniseldng dl}‘? reftbapddoindie MG riaterleave

angegidilc§Banfnd previous line, such that a line conb
does not " filter across contrasting col our regions,
sai d i ntadedsi o gedicet atcart coopipd isilegiarrowband filter for computing

the gradients of the current and next line, G, ,.,, and current and previous line,

il +
X, =1t

at least one horizontal low pass filter coupled to the gradient circuit for low
pass filtering for continuity; and
a function circuit coupled to the horizontal low pass filter for generating the
weight between the current and previous line K 2D;
a line comb for extracting chroma residues from the Y signal comprising:
a wideband filter for filtering out the low and high frequency signal and
retaining only the frequency band with interleave Y and C signal;

at least one subtractor for computing the inter-line differences; and



a narrowband filter for isolating the sub-band of the
YC interl eave frequency band; at |east one gradient
circuit coupled to the narrowband filter for conputing
the gradients of the current3sand next |i ne,

G.,,,,,,., and current and previous line, at |east

one hpr'%%‘i& | f(l)ro‘ﬁﬁlﬁﬁgs c{rfcls (ﬁlrdllﬁ’?%pl]@%]j Qi Q? ﬁ%rfr?ql(ljeerfﬁtel line
circuit ow pass-f I'ng Tor cont i mu Y

f unetriebatorci r cui t coupled to the horizontal Iom1pass

filter for ner t betmee e current
ondt s Sond T B ba S wrel PHE TR ener ek e gent frame
szgrﬁﬂﬂWQ”‘&Slh@%'bQM?&%t(frrt@Q?‘:ﬁclﬂﬁe YeaitleQORYD @RI i sing: a
band filter for filtering out the 1ow and high
f r eeqwémry msmgtném arfchctingtthe nesiduab mihyornh signak quimgemotion value,

K mgl tv%tg}}c t?a(_s) g Skoinﬁia G?WC signal; at |east one

Tr'ad & |nter-I|ne di ff erences;

a n dl Sbtradrontox @ﬁbtf&@fl nghel Bgde rch@momgham GohPinkulBminance signal,
signal fromthe inter-line correlator; a frame conb

Yinsif subtracting the previous frane si gnal Y, ,,,, 1

fr Oar@attthgu&*]%l[&ﬂtfof ﬂﬁﬁ gr,?ﬁ@ ut% ’d’eﬁ?ed ?&Ei 9n ngc so as to generate

subtractor rame

the ﬁnatlc;:dnahluﬁmmamdm@mll ng the resi dual chr oma Si gnal
using notion value, K -notion fromthe baseband
notion detector; a subtractor for subtracting the

44,1 esf IQU%seﬁemeW §%&Hﬁ‘ionf LTt L}F‘B’f'tciehfﬁnh@a%@rcﬁi a0Akross chroma

Y;,,,; and a saturation circuit for clipping t
SUpmﬁqymmtwndeémpm;ts:m er range So as to generate the
final % 44, The baseban

sepdr! afer SRR ot i Hhegslatixs &gy ERElad Gy between the

curré iy DABex SHRRMETSHOR &l rp‘f’éﬂl&ﬁ 1BRNREd 2Es: hn%'&ohgitaﬁfr vbinPAsing;
correlator for detecting the rel ative chroma

cor r el atat instysevgsedienttrdrcuis for compuaing thegradieitserfantent and next
SO S T S
ComPUL 16 16 35 ShERGR R eI S e e
ongraidéitz@ngal | ow pass filters for subsequently
filtering the
a function circuit for generating the weight between the current and
previous chroma line, K 2D;
a chroma line comb for removing the redundant luminance residue from the Uin or
Vin signal; said chroma line comb comprising:
at least one adder for averaging the inter-line differences; and
a mixer for mixing differences corresponding to K 212 signal from the inter-
line correlator;
a frame comb for adding the previous frame signal C,,,..; from the current frame
signal C,,, using an adder to generate frame comb output C_3D;
a mixer circuit for using the motion value, K motion from the baseband motion

detector to generate the final 3D value, C,,; and

a saturation circuit for clipping the final 3D value to a valid pixel range.



gradients; and a function circuit for generating the
wei ght between the current and previous chroma |ine,
K 2D; a chrona line conb for renoving the redundant
| um nance residue fromthe Bgn or Vin signal; said
chroma |ine conb conprising: at |east one adder for

av ; : ; ;
e L3 RpErh PRl LI €% o B i Bt Blotion
detectve compesingl i ne correlator; a frame conb for adding

the previous frans signzl. ool fromthe current :

f r g MIBHYRAPOEen detectdy, ‘?ln@%‘“&dﬁ%#o‘f’ Y at B Pl frgnoton
bet QiR QueRUarkSiid Apidv 685 fighecui t for using the notion

value, K -notion fromthe baseband notion detector to

gerélesetvihehrbinprineg Brodihudstec@o, for detaetthgall stluY ahicor motions
bd&%&ﬁﬁ&ﬁfﬁ@_mgliﬁpiﬂgvtheﬁiinal 3D value to a valid

pIX§| rgng%. 3B ABTVIPRE "B¥Seband YC separati on

Ci raCsthddthinddb detediomfd2 detobr@igepisdnoe Jpaamhanee @idweon U and V

detector conprising: a |lunm nance notion detector for
chroges UERRORGRIS fga ww% fageendy nrevipwaiaec;#ti on  bet ween

a cu . 8..Previ: ; t _

cnroph ol AR R Bl Suh R o8 chBRRL bl between a
curredrfesmme aeld goslitbef weenuafremes. ent frame and a previous

frame; a snoot hness detector for detecting presence of

| um nance residue on U and V chroma conponents in a

cur oof L ] ol S ane; . ;
e e B e e o e i ystom
compgsieen a current frame and a plurality of previous

frangs. 46, .A.vjdeo signal processing systemused in

o ot Foh A ReoEt EHeRURErE P PdaRs o gRRds © generate
combpbR¥H: Ve afdl Wistodhls JRRPHSHK: chatiSaradond AnirRRgsi te

I nput signals to generate conponent Y, UandV

si gnal s 2 wafldonizginm end fofi gptuaing dee gilep syoehpenisitiog: signals and

YRR SVHER P B ARG b 8 oaming gt usne
t o thdhehrbmheausncy and phase of the incom ng signal
Hstng an input sample rate convertor for re-sampling the acquisition sample rate;
a YC separation circuit for separating chroma and luminance signal from
the composite signal;
a chroma demodulator for demodulating the chroma signal according
chroma phase lock loop; and
an output sample rate convertor and scaler for re-sampling the separated
signals to output sampling rate domain and scaling the video signal to required
dynamics; and
a baseband YC separation module for receiving the component signals from the

decoder for further 3D comb filtering.

47.  The video signal processing systemn used in an electronic article of claim 46,
wherein the baseband YC separation module comprises a 3D comb filter using a mix of

frame comb and line comb controlied by a motion detector.



the chroma burst; an input sanple rate convertor for
re-sanpling the acquisition sanple rate; a YC
separation circuit for separating chroma and | um nance
signal from the conposite giygnal; a chroma
denodul ator for denodul ating the chroma signa
according chroma phase | ock | oop; and an out put
| e rate convertor and scaler for re-sanpling the
48. seprtgheawéi@o Bgrgh girecesong l;lsf:p@m s=iiphi oy efeatrenid cardicla c&fndaim 46,

oS RbE o o P B e P i Agpriane e 3-tne
conﬁﬂd@ﬂﬁﬂéﬁbﬁhiﬂﬂ@érﬂmferc@ﬁblahﬁ decoder for further 3D
conb filtering. 47. The video signal processing system
used in an electronic article of claim46, wherein
49,1 PErRESERENL I RERRAL KON 8 SRR 25, 3y i 46,

wharmntth@lbhmﬂaﬂny Y& sapaiation deé®ed 0smpses 248kt of Remypleéd@itary or non-
cessi ng S?/St emused in an electronic article

COHMC%E?“&%%@B@IS ajpnad dhe, chivaapadhspviey pguensyail ibapd-siop or notch
ﬁuemp&l{h@yqﬁgrlp% t S8 Barfl- Lsﬁf’[&bfofr 'tﬂet@[)\[itgptt h a 3-line conb

controlle y an inter-line corre 49. The video
si gnal processing systemused in an el ectronic article

of | ai.m 46, erein the baseband YC separatio
0. o diie “?8?7&3“&@@0&0%%8 OYSIEBNBF riﬁr?c“a?l)‘?"tg‘?mﬁ@hﬂdc of claim 46,

wheS@AMhE TBRLARY Y kéRrRioar AbMde & S&iz&i@qn frd@dnk 'o?rthe, front-end
frequency with band-stop or not filter "for the

Sep%@twlrcaﬁd’ band- pass filter for the C out put. 50. The
vi deo signal processing systemused in an el ectronic
article of claim46, wherein the baseband YC

51. sefakatiden simaUbaciBih0pRtdh Qiskadepaneiettord a#8e of claim 46,
front-end separation circuitry. 51. The video signal

whepgie B §leqorly siéete usddesntclayissdreclisndmi eetar titled €ldplayer, DVD
play@%sab{nig’c%rder%%ﬁe e'?t&;ﬁg )?el e\% %O&)'n%ﬂs % s%ur%esl, %S/ﬁ%%?csés that have

| evi sion
compbsijeafoavasion ao:e]r!ée&[ Sn@ﬂdg@tﬁtprbms:b@pﬁ@r tWInﬁ[htt conposite
sources or sources that have conposite conversion in

at | east one stage of processing prior to input. 52. A

52. chigpcigp %bﬁélﬁ@ a%o&gﬂi{%{" ERCuBYROUL AR S TRAL M IEREIIRT, o gnal

therein a video si
processing system, said system comprising;

a front end digital decoder for decoding a composite input signals to generate
component Y, U and V signals, said front end digital decoder comprising:

a synchronization unit for capturing the video synchronization signals and
locking the system clock to the frequency and phase of the incoming signal using
the chroma burst;

an input sample rate convertor for re-sampling the acquisition sample rate;

a YC separation circuit for separating chroma and luminance signal from
the composite signal;

a chroma demodulator for demodulating the chroma signal according

chroma phase lock loop; and



processi ng system said systemconprising: a front end
digital decoder for decoding a conposite input signals
to generate conponent Y, U and V signals, said front
end digital decoder conprisidgg: a synchronization unit
for capturing the video synchronization signals and
| ocki g dnheutp¥iSLaIPIE ke KohPerfdd Qi RAIKE Ekﬁ%e%%gﬂﬂ?%ﬁe Uparated
the incom ng signal using the chroma burst; an Tnput
sarfigrels @t eutpensserliog sy doreais gl scalgng He ddepuisgintli @nrequired
sanple rate:. a YC separation circuit for separating
chqgﬁgmgﬁﬂmﬁuninance signal from the conposite
Si gNBdseb@dCMCOERaas® tut @toforfeéei ARIMRLI LahpHEnt BRnals from the
chrome signal according chroma phase | ock | oop; "and
decagipr forfughgrpld comabfilterizgat e convertor and scaler for
re- ' ; 2na [ ignals.to_outpuyt sampling .. .
o SR RS EERIAL R SRR b et
dynam cs; and a baseband YC separation nodul e for
recei vi ng e conponent signals fromthe decoder for
53. ¢ ?ﬁ’ﬁéﬁ‘%@t “g@ﬁi’oS%in%eé@lP thy: Dagpland iC senaratisn pnedyle eqaprises a 3D
® $1RS isiAk ABEx OF i jpupat bt | |
comt (128 i A3 ek RINAR o Lol NCR G R Fdtcctor
baseband YC separati on nodul e conprises a 3D conb
filter using.a mx . of fra 0 dline co .
54 g orE PIFGet BT gt eGP i BEC G "B PHOE b1t coparis 2D
comddiltetighe NihdEoMREGRAMLI ¥§ a8 SR Bld QiRgul e
conprises a 2D conb filtef with a 3-1ine conb
controlled by an inter-line correlator. 55. The chip

of ~6l ai wher ei,n t.h aseba C separation nodul e
5. orfhe RUBL A0S Sy Srec AR RRY o eGP i B B s
of chinblegichteay Qumdnicbopthicatmy SiHeeARbIRT tHer @RANAAGUbeaMidriFrequency
band-stop or notch filter for the Y out%ut and

withbang-=sppsy nofahtfdier fogrthe Xeoutpw gng tend-pss fiitaefos Hig L ofitput.
cl ai m 52, wherein the baseband YC separation nodul e
may operate independent of the front-end separation
56. ci fwichipy of Bldim Fhe whbien dfe bdsabandS2C sehsbedm nidd@le may operate
. .electronjc.article ingludes television, display sets,
mde{??‘lﬂ’%Bt HIrYeind BRBAIPHERETSr recor ders and
set-top-boxes with conposite sources or sources that
have conposite conversion in at |east one stage of
57. pr dbeskiprd cpinde, whetcimpihie electronic article includes television, display sets,

video CD player, DVD players or recorders and set-top-boxes with composite sources or

sources that have composite conversion in at least one stage of processing prior to input.



