;e3dei f| @: 6pTCM ? -1 PROGRESSI VEI NTERLACE AND REDUNDANT FI ELD DETECTI ON
FOR ENCODER Field of the Invention The present invention relates to a

nmet hod a M\um‘\wﬁm\“ﬂ processing video data, and in particular for

progr essir‘ and redundant field detection for videogemayczs03mi ch
- may be deri vegkfserom movie film 10 Background of the Invention Encoding
met hods such as the well known MPEG 1 and MPEG 2 standards had been

_popul ar | ) fficient transm ssion and storage of video. A MPEG
encoderl‘mmm\mmm&wmn i nput video signal picture-by-picture to produce an
out put si"gnal ar, bitstream conpliant to the rel evant MPEG st andard.
Pre-processi?'(n)g t echni ques can be applied to the input video signal before
encodi ng, for exanple, to renove noise and re-format the signal (eg. 4:2:2
to 4:2:0 conversion, inage size conversion, stc.). The input video signal
is typically in an FROGRESSEVE AT LA S A RIPRRIATABRA R ¥EPPr 625/ 50
(l'ines/frequency) format, with each video frame consisting of two fields
(too field and bottom fi el d) PETRGEVRON FORENCODERMat eri al of the video
signal may be originally produced on filmand converted to te video signal

via a telecine process. This process converts a progressive source into an
interlaced format and provides at the sane tine, if necessary, franme rate

conversion for exanple using a 3:2 or 2:2 pulldown technique. |In the case
of 24 Hz Helimft:he Sp@pgon Hz vi deo conversion, each progressive filmpicture

is converted to two interlaced video fields and, in addition, there are 12
repeated fields according to the 3:2 pulldown patterns in wery second of

the converdeepragetieivendoixeRyR B mefh @GOG, skl 6l BREYssERNviRE,S %Q%—f,‘i gy f
the video source fromfilmis identified and the repeated (or redtndant

fields amarifeias eeproairevebnenass apd rasiundasdBtld getecPrr iqpidaessiung s twt bin rmpye s

applied faor cadi ng.:..c 30 May 2003 also gain fromthe results
of film %?c@&?ggga}gc 1'on —Met hods for detecti ng progressive or interlaced

frame gnd/ or repeated fields have been known in the prior art. For
exanple, Unjted states_ patents 5,317,398, 5,398,071, 5,491,516, and 5

5, 757, 43PBKEWNSEL e FXedicBeneral 'y i nvol ving a cal cul ation of differences
between two adjjacent fields of the sane parity (top or botomfield) and a
conparison of the results of the calculation with sone threshol ds for

r epeat ed Enceldihgl etsbddsoncans /tinr wellt bngyat MPEG-1 agd MMPEGS efanlifrgs 323 been
pul | down S t hods invo| vi ng conpari son of three adjacent fields of

rocess. M |
di ffer entﬁ%ﬁ’a‘lﬁr e BTSSR SR ssionand gpeae o ¥idges A FPEG enGxrico gempasecs
5, 689, : : et KTele! Ay ' nt._fi .npke
deci 51 BhsbaBad bae i adt oGP RsE d BiyeSes L'BuBE BEBM: ot BRRER
pat ent 5,458 frldvanoMPEGwaddart [Fre-pog:efsiny tashid @5e3ice be applied to the input video
signal before eacoding, for example, to remove noise and re-format the signal (eg. 4:2:2 to

4:2:0 conversion, image size conversion, etc.).

20 The input video signal is typically in an interlaced format, for example the 525/80 or 625/50
(lines/frequency) format, with each video frame consisting of two fields (top field and bottom
field). Howsver, the source material of the video signza! may :oc odgLnﬁly produced on film
and converied w the video signal via a telecine process. This process converts a progressive
source into an interlaced format and provides zt the same tme, if necessary, frame rzte

conversion for example using a 3:2 cr 2:2 pulldown techniqua. In the case of 24 Hz film 10

N
in

525/60 Hz video conversicn, each progressive film picture is converied to two interiaced
video fields znd, in addition, there are 12 repeated fields according to the 3:2 pulldown
patterns in every second of the converted video. Improvement in coding efficiency can be
obtained if the video source from film is identified and the repeated (or redundanr) fields are

30 detted and removed before coding.  Pre-processing techniques applicd before encoding can



fields is disclosed. This nethod provides progressive/interlace detection
as well as redundant field detection w thout assunption of fixed 3:2 or 2:2
pul | down pattern. It utilizes both intra- field and inter-field (same and
opposite parity) differences. 15 Al though the tel eci ne process3®Mdyi 2003 o

- video conversion is well understood, and its results are very predictable,
t he eventual repeated field patterns and nunber of repeated fields in the
~converted video nay be changed in post-production processes such as scene
cuts and overlaying. For exanple, a sub-title overlay may begin on a
repeated field in the converted 20 video, and this will not only break the
3:2 pattern but also create two int§rlaced frames in a
progressivel/interlace detection protéss. Generally low in conplexity,

met hods utilizing differences of two adjacent fields of the sane parity to
detect repeated fields lack the ability to detect individual progressive or
i nterl agpd $bn froames rawlis PRGID P‘Iﬁé“‘éﬁ?‘?"%/“tcﬁ" to detect 2:2 pull down sequences.
Furthernore, these methods do not performwell for 3:2 pull down sequences
with frequent broken 3:2 patterns, and therefore effjci, pciqgggf sug%equent
pr e- pr 0Gasshag:Aast=ing ot gngsier & iabflzed sume HFHPHBAL IOV RG ¥o Son of

thre of 'nore adjacent fields of different pak rovdede7 t 4 a1 6 tardt o
det ect hntdhe Brigr WhdFor 52FR ﬁ'&ﬁ%\h‘géé‘qﬁ@ﬁfg‘g?” '\%\/geg\gesg,ggi ven the fact that

fields_of . i f.enent 1 pagddt sndkRy compased, catchiimetofl difSeragess SETEARI T t o
vertical 'd:é?a issé'g“ﬁgﬂv%rti csa_t rmatﬁ'{ on. 30, I\(g% 2003 -.3 n\'\%rl ALD. 408 of the
sequencessjzdant SHEng hetmsgerial (R oS PRrRF T Tt 0T enicy pr obl ems.
Basi cal |y, the decision. .of.whether Ot Halid ecddnedndor betropusta iadicarres
progr essF#@ﬂF???nVH{éﬁ%mféﬁ%gpﬂr?ré g{Térafmsdl' ately 5 after recei .\/ié\qg t q% second
field of the. 340 shiledwis ptoasssa Medieds swalvéng camearisal Of HHE® dBIFH 3f s “ade
by existrng nmethods only after receiving, 50k s@PIGg SsLarentdl f imless.
Thi s hasdanzienpBytYY Gf° P‘H@"%t‘%lﬁs ﬁég'gfg%thg’gl%’egrs needed in Syst.efrs
such as those:! ueldl sa-MREG.eRcadugsand meeasshiop: bres< PRGREESSPRGE 545 wel |
as ad T y of t’he nmethods t'o sudden clh_a)n es igmt hcf‘tti%p; \ﬂu([;iesg cessive

char act ersd ize;s).pullﬁo'Snmmm-ohUﬁéaFi‘rWém 4k BEEY B Y R he pr esent
invention, there is provide Ol RL RGeS e Vi (e Well as tedudédnect

hel d charfrdsds icsFlrEs: oﬁ“%rﬂégﬁgﬁré@é#%é °8 ing: 15 processing .pixel .values of
sai d_dat a1 9 0Bt &k R.idiif feerees obidGenot h puldosaspaorT: b sl U el ds
of the data; processing the difference gal‘ugs to detect interlace patterns
in said sfedessiiner-firld (sRme FEBRIFERF T HHE“ TR cessive fields belong to a
progreigive frame based on 20 detection of said interlace patterns; and
genera#fng a progressive frane output indicating that rogr LV, fame
has been dehegdreds taMattecprncesae it fOf‘étﬁ@rRPéW?féloBééWFﬁ(‘:lf‘%ﬂl%o?%'r%g%%i Terence
val ues of four vertically and tenpor o nie@eB o Dfzpeabdifislds dm e ve
fields, amwpﬁ%ﬁglgcéﬁﬁéﬂﬁp@gdﬁ% e §5 when said three difference
val ues eagh exceed:a, frhis be RhOGRE af Mossptot hrdeshpiodesanidshBvE 7% BanE Si gn.
The preser“i? invention al50 provides a sys_:tg}?,of prqc&g%ggd\&@%%QQggﬁ

i ncl udi ng:oveRass. f For epropless FiRgH Y S('éfl"-X/EH‘d TR S NS e P a to obtain

A RIS Ly Pt g_.nbseé-i‘,i‘ﬁ@_? o3 DR B 38 prakiigs <06 ke sucnesistaelriTel s of

progressive/interiace datestion process.

i i is udiizing diss: es of zdjacent flelds of the same
Generally low in complexity, methods udliring disfarences of (W0 2CJac

paricy to detect rapeated fields lack the zbilicy 1o detect individual progressive or interlzced
b Lo - o - e lal=a

e . - - \rth re, these methods
25 f-ames and lack the ability to detect 2:2 pulldown sequencss. Furmermers, W

éo not periorm well jor 3:2 pulldown sequezces widh frequent broken 3:2 pamems, and
-marefors cificiencies of subsequent pre-processing aod encoding are affected. Methods
involving comparison of thres of more adjacent fields of differsat parity provide t;'vf abihry-
1o detzct both 3:2 and 2:2 pulldown scquences. However, given the fact that flelds of

30 differ=at parity are compared the methods are sensidve to vertical deils and vertcal mouaon
3 .- ¥ - i -




it VA K. 30 May 2003 neans for, processing tie
difference to values to detect interlace patterns in said successive
fields; neans for determning if the successive fields belong to a
progressive frame based on detection of said interlace patterrsgMay.2003

- means for generating a progressive frame output indicating that a
progressive franme has been detected; wherein said difference val ues include
three difference values of four vertically and tenporally spaced pixels of
sai d successive fields, and an interlace pattern is detected when said
three difference val ues each exceed a f3rst predeterm ned threshold and
have the 10 sane sign. Brief Description of the Drawings A preferred
enbodi ment of the present invention is described hereinafter, by way of 15
exanpl e Qﬂmwgcaugﬁggr ence to the acconpanyi ng draw ngs, wherein: Figure
1is arepresentation of pixels in two successive fields processed by a
preferred enbodi nent of a progressive/interlace and redundant field

detector = Flayre 2. .i di-agx am of zones_of a franme processed hy the.

det ect or = |”%§rnge'§°?§saégﬁ%g%ﬁ?acg%%ﬁ?% SR W@{D& “or “AB0ME gut gg‘ll‘s’i%‘ of

bl ock di agieatr of nat ool essdlyey iond Rileanegneba ek fith ettd is@lor kg dehaetiALly and
Figure 5 iL.s a block dia rgzn E:{ a redundant_field check circuit of the

det ecor 21&F receiving the second Dield of the &we higlds ffom 2 video source. Inggadughe gepsions
Det al | edifRags bplexingiméieusFiied arted FIRQUARN moft REQEHARSPRYRL! RLATLACE
and redundant field detector 100, as showY in Figure 3, aracterises an

i nt er | ac&npERPEErn s Bl aymaar obfiddtoudicsranssidesd ihisyhiemntsech &5 @agde including
differen |G R oS o} usj ur. venticall v. adj acent | um nance
pi xel s f?’g%?ﬁcsgglgésasr%}é&f" |Ee dgr '?gg?ﬁ"gsg& iésed’?%%tafrc 8%%% |gf’fr: elmieﬂ}oﬁiéttpat es
an -exanplseddehn dhenges innhaim/eided xbdractbdsticsse in interl ace pattern detection
in a 1\Sf)erti cal /tenporal plane. The pixels are labelled P1 to P4, wherein

pi xel’s P1 and P3 are obtained froma field F(t-1) at time (t-1) and pixels
P2 and P4uarearsaiphebivesityn a field F(t) at tine t. The differences between
vertically adjacent pixels are obtained and 10 conpared to a threshold
(T1) according the the foll ow ng pseudo-code for interlace pattern

det ect i oma accorddndePwith BR) prése a1 2 eskide vid@E {
(PZ-P1) > T1 z°d (P?-P3) > %}fi‘h‘ﬁﬂﬁ%%f{?%“gﬁ 2 5?0%}&3@%%“@@ gférrcicﬁ%ég%‘é‘td?érn
det ect ed d2tpHa Seir6t Seld Chawripa stiqsalfake date indudingi ned as inter:laced if there
are sufficient, gL It JU Qalty B ' .2l N interlace patterns, or
in otslhser V\Drdsprgésﬁ%)?ﬁglﬁgrllg alr'llgen%l{e'é'r%s)d %ért'glbﬁ?betr géégle%gp‘t%ebrer?s"e‘b%ﬁlﬁd aﬁ*@éé’?fﬂa. 20
To i ncr eavecepdiex ibidsof yheadath; det ect i on accuracy, a frame consisting of two

successive fields i.s_ diyi Anto zones, as illustrated in Figure 2, by the
det ect or . Eagqrﬁgé'é%%:’ ?%1' enggﬁ"ﬁéed "F‘f\‘&% PR rﬁfg‘?‘ff I]'?telfJ"B?e PRECTPHtBr ?aég SUPERSEEE ns,
and deci Sietds; on progressive/interlace processing is made based on the

nunber of zones_ cont.ainj n‘% sufficj -ent% area of interlace patterns. Wthin
25 a zone, | uf*HaRLE"pi FePe Sceessvanbeds (251t 20 Rregaepsuitc &agte baird on
vertizal la¢ieatbReedid PitX@AceSRbterns; and

generating a progressive frame output indicating that a progressive frame has been

detected;

wherein said difference values include thres difference values of four vertically and

temporally spaced pixels of said successive fields, and an interlace pattern is detected

]
w

when said three difference values zach excesd a first predetermined threshold and have the
same sign.
The present invention also provides a system of processing video data, including:

means for processing pixe!l values of said data to obtain differance values berween

30 the pixel values of rwo successive fields of the data;



(P1 to P4) for interlace pattern detection. The sequence contains no
overl apping pixels, and it is possible to define the zones such that P1 is
al ways above P2. Furthernore, the position and size of the zones may be
adj ust ed dependi ng on application needs, or timng and bufferlgwway 2003

" requirenents. 30 30 May 2003 -6 Wien two successive fields are déetected
as a progressive frane, a subsequent field is conpared to the first of the
.two successive fields for redundant field detection. Redundant fields may
be created by the 3:2 pull-down process for novie filmsource, or due to a
| ack of novenment in the program materialg. However, detection and renoval
of redundant fields 5 due to |lack of novenent or 3:2 pull-down nay both be
useful for exanple in MPEG encodi ng. Informati on about the renoved fields
can be coded b nd the reg d,f re re-created at
t he MPEG 2 dec%)ﬁ g?g\/gd;?%éﬁ%g |g§£t erBIFﬁ‘gionaT “ﬁ & 8%": ct‘(ST’ ‘APAETHE Boded
i nf or mat i arcessive fiddnoted that there are constraints in MPEG 2 for field
repeati ng and, |n C S vvhere such restraints apply, redundant field |
det ection can g’é HITLniag 15 e FeccessiYg BYEF SE0520né reppsesinefemefbaasd
progr essi&e&&g&g{d @fcsgl@ﬁgg fa@.g field detector 100. Lum nance signals
from & video source 101 are ptovidéd as an input to the detector 100, and
the vidleo sour BeAn{PN e airtp Progreassya fkinel abipre indiyzii5inans pfochd sBier e FRIRS ¥
104 of theg ? féted The field nenory 105 and |ine nenory 104 act as del ay
buffers for a ahd 15 line of the input |um nance signals,
respectively. \vﬁhemm@dtﬁnéndeheldcs icthdrrnFee i ff&ord Sv Qs e ut @eﬁlbﬁly"ﬁpdlt S

of additi onaI eld and. menories 102, 103 respectively. 1In viéw of

the del ayi Wé’%afdr Yo thecHt Pﬂﬁés iSRG fHorpFivashelfy, szt drtedate Predrd isuispictatl by
the vi deowsause tuepaiffetiicei e desi ikt £&td ord [y
105 rg resents the previous field F(t- 1),%%1drtd%g‘ 6—3%%%% Oltdiagi}ig]aorrg%ery
102 r ‘gre%@ﬁ%% he field preceding that, namely F(t-2). 20 The line
menories 103, 104 nerely buffer respectlve lines of pixel data fromfields
F(t-1) and Ff(t) respectl veI y The video source |uninance signals which
are del ayedeiRescy bPB g agpesi el d nenory 105 and the two |ine nenories
103 and 104 are used to generate a sequence of four vertically spaced

pi xels (Pl to P4) according to a predeterm ned zone | ocation. Noise

reduct i onAtHsfanquaaomclne odfipt ipedbeitOinvBaiot g @eScotbeg natfitaaliead QEytéme‘
such tha u;g& Vﬁ_go]:fthe detection is. inproved. Alternate ways of
gener & |ng e seé'ue'h &5'5F0hF 166 EEWWFGEW=$eW‘&6§SWMTEmand will be
apparent thoseFigiid lleld i Repragnadion of pikelVaih %@@%ucczs 9L eﬁecf@ypio%?ss%g t%xhe

subtracter rl’13 outp t of line nenory 104 and t e out pu
nenory 108° Pé’é‘&r‘?ﬁ?%ff‘t REFOFaISiNS/iptgrlagdeandoapimsiant Dehhh’s;mnract or 108.

The out put of Figet«h [gearmg%ra;@&zaggs 5ﬁe&%188$90c§%%%e t&c &etg ovi di ng pi xel

val ue P4 are coupl ed to the subtract S "arrange elt is utilised
to obtain diffEiSscdiss gaek diapem exthadete&dr;from 5 the out puts of the

E gi p?ﬁ ' ve subg raﬂg DtSa b0k d%a%?am %?g D%'gg%esas?vce : 9;,{,‘5[ check c1rcu1t(ol?%he de!:t)!. .t)or ¢z =

and

Figure 5 is a block diagram of 2 redundant feld check circuit of the detector.
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= ( pT - P~'~ 10 The difference signals are inputted to a
progressive/interlace check circuit 110 to generate a
progressive/interlace decision output 112 for a pair of successive fields
fromthe video source. The difference signals are used to indi@hﬁay\?q@

- objects and interlace patterns. Depending on the positions of ned
zones, the progressive/interlace decision is made after 15 conpletely or

~al nost conpletely receiving the second of the two successive fields. A
MPEG encoder and any pre-processor associated with the MPEG encoder may
make use of the progresive/interlace decision output imedi ately. The
progressivel/interlace check circuit 110 is described in greater detai
bel ow. 20 In the detector 100, andther subtractor 106 is al so provided,
with inputs fromthe field menmory 102 (-) and the video source 101 (./.).
The out put of_the subtractpr dlfference signal D1. Thus, if the
two suCkaiteddesrians e &BEYr ogressive frame, a subsequent
field fromthe video source is conpared to the first of the two successive
fields for redundant field detection. Basically, field nenories 105 and
102 ar e ygpekssiveinetiak shih ecdPidehuideld dedecksr QQ@.b@Islhea"’as rm?i)- cBHECFCESY can
be conpare& at the ap roprlate tine. ere ce SI EE.I&;t rated
f r om F(nigeriantPaem Fﬁls“tﬁuﬁt"?"a'b}t"eglﬁﬁ% rglfﬁf' tend 0 @ redundant

field checke L B =é:1~1 nganenglle fom edyndanissive gldddeetskorideat put
113. %h’é%ﬁrﬁ%tﬁ?@c%ﬂjt he redungant field check circuit 111 is described in

gL eaL ermdﬁbalmmhelrlexmmttﬁwa. Kafmplc @GO%S}-—"&Z@?&  PiXelTRRS USE AR FERRIPH IR | ace
check circuit utilises the erence. signa t s ure
éﬁ}ca:cpgr a Pf'e*r Il%f“ﬁ el%oeg%d P f3 b4 SwRbQWpixaisH }:_g

4. To recEeR A VETHS jec 1{'15 assumed that
the vi d%(a p})&ﬁ%tg,&ddﬁ@ﬁ-ﬂ an;gya shal Ia@ nf-nrcqmll) lagd gl-@BOPbmﬁ@#mmshmidd fivan t he
vi deo obj ect noves. fect , and E

should all have Iaﬁg gnough
nagni tuﬂe’zeémd'(t)aze\‘mme é’amwgw.nhgwnemaemcamhédJeﬁf@FP%Fseﬁeéwé%*ﬁ FECE

E2, and E3 a rovi ded t ogre e iy at
respé@t?%”?’ﬁgdgsa %‘fmﬂop-ii jobt °q£° %%é‘égé\ll’%tau Séi’cgbrceﬂggﬁglngg I%éc? %t%ggt t he
sign magéqk;% of E1, E2, and E3 by respective Sl G\N(X) processing bl ocks
411, 41 413 The outputs of the SIG\N(X) blocks 411 and 412 are

coupl ed as |nputs to an XOR gate 414 and the outputs of the SIG\(X) bl ocks
412 and 413 ar t The purpose 10 of
the XOR opera‘tf&%pwigdﬂa&ﬁ Elﬁﬁat taﬂa (glg;rgg’ol? ?he di fference signals E1,
E2, and E3 are {aiph-Enuell 2 (P2-F3)CHBY amd €04-R8>The out puts of both XOR
gates will be true. The outputd of the XOR gates are coupled as inputs to
an AND gat e M@tE'IMSEﬂUGFeﬂfﬁﬁgﬂmtudes of El, E2, and E3 are obtained by
ABS( X) processing bl ocks 404, 405, and 406 respectlvely and checked to be
all greater than a threshold T1 in respective threshold conparato s 07,
408, andrndQ&o khcaeasiveniiel dNDe dpermainid as mmawcrhethwt%eﬂraﬁlel\kﬁcgsa‘f’é Si s

al so provided as an_ i nput the AND gate 416 Lp £ Br1ihat
the si griwooficldpEoraTRs éﬁeia%ipa%% %rq% gliletr 79{8 BEnd %Eegngggétfudes are
all gre thd eshold. [If the output of hte AND gate 416 is true,
then a |3‘?§‘§m}sg%e ﬁgﬁfﬁe% has benn detected in the respective zone from

whi chag he pixels represented by difference signals El, E2, and E3 have been

taken. 20 The nunber of detected interl ac att - LB d eis
sunmed’ t%ﬁ%’%oé%ﬁféﬁ%“aﬁﬁhﬂr 2‘tfﬁ‘r: ﬁbﬁ‘?}z o r[ﬁg%gcgngsgiﬂmg?ﬂn

and thr eShOA:% REOGESS, 4L itnskRdSin Figure 2, by the detzctor. Each zone is examined

independently for the interlacs pamerns, and decision on progressive/interlace processing 1s

mads based on the number of zones containing sufficient area of interlace patterns. Within

2 zone, lumicance pixels are scanned to obtzin a s=quence of four verdcally adjacanr pixel sat

(2 )
wn

(P] 1o P4 for interizce pamem detection, The sequedcs contzins no overlapping pixals, and
it is possible to define toe zones such that P is always above P2. Furthermore, the posiuon
and size of the zones may be adjusted depending oz application needs, or timing and buffering

rzquirements.



summation gives a nmeasure of whether or not a particular zone contains
sufficient area (relative to the threshold T2) with interlace patterns.
finally, the nunber of zones with 25 sufficient area of interlace patterns
is counted and conpared with a third threshold T3 in a zone cggMap2d03
“threshol d process 418. |If the nunber of zones with interlace patterns
exceeding T2 is greater than the threshold T3, an interlaced frane is
detected, else a progressive frame is detected. The detection result is
provi ded at a progressive/interlace decision output 419. 30 30 May 2003
-g The redundant field check circuit 111 uses the inter-field diference
signal D1 as illustrated in figure 5. In this circuit 111, an average
difference as well as a measure of area of large difference within a zone
are conputed and conpared to respective threshold values. The inter-field

differencg signal Dl is provided to the redundant field check circujt, 111
at an i n&@f‘e% L%:@l?ucansawgﬂxegc}és%rre ~e'°§r8| He* P DB R nEd™h aA@%ﬁ%“‘%‘OQFfd Fhe
out put otsirherAechs figst\Rkieawd et iniatdl@ntot SediidBi-A et diecRnZ ORGISIERAL | ON
503. The zone summation 503 produces an average difference for each
defi ned Zizids meY &R crestadhnthe drpzi bdpwopracsshfessmoyig i jonree, or HReshellak
comparator, 504, __T. LUt e.yalue-qf_ I.S..alsq_ conpared-tQo. k
Chrsshol BT TR erex FroSonBre SakBur S EhleRs TR St PR LB L BRa ARl
di f f er encRe 1o0Thek inhevenedhe 3P 3 yell- 9oyt eaiyebothien utdfilefyod-dmbhe in MBEG zone
is summed at zone summatiqn 506, and the resylt for, ea ne is conpared
to a thr &SRRABETER{H=AR FoRs ¥ Fé@ﬁ%ﬁdw{%_ﬁﬁa%c&é%e S VRE S enieee B
t hr eshol dngQupakad PliddOd: ANGROY 208 WPV I208d a8 tyNRYEaR A8 FRI0AlRIH08
whi ch generates a redundant field decision output 509 by checking if none
of the zonewdingso shesfoderbiniponitione deis ngied SEbhershae CTEsTRESs i M E63-2(Tar §eld
difference greater .Ihan. L6, |, b |,ds. . . E’% ned 0i;
respecti V&5 ‘e“g‘#'z}és an% ‘Tarf)p I éﬁ%@%gﬁ{ﬁ%&%@ggﬁ%ﬁn 0 sﬁ':%*lg%{
personign the art that a redundant field detector in accordance with the
present invention may be nodified to include scene change _ptectjfn..
Fur t her noF'618 3 11588 SPHPROIHBENALAPIPTESOCORE - Craftfe BBt EEt P8IY $76RT on,
the redungant rfbeld deleol a-TRY;20 hilbs QY- AehEGRHLL 186E HAE Y B &REOSLCT Ng
repetitive 3:2 patterns w thin each scene.” The above described embodi nent
of the preXertd thewiddi sourcainplt Besuplediombtidmamey 166 2bi allthe rhemory 104 of
progressiyelinterlace_detectionuseful for_ buffer ry . cti i
encodi ng Sp P ECati of Fc‘gﬂ?gl_ogr gbdr géliu?/@f‘?ﬂ'fye a%cé aggggeycﬁ%f%g#%{ %‘lglgldn%sd good
det ect iy 9N} A€ QAL YorD iTiEiLdE RETSIE O HERREFel ORI dlinftd ofBiis fBld memory 105 is
accel eration/decel eration, verti.cal notion, and diagonal eg%gs.1 Decj si ons
on progr essipies ionhe irrsdeoiredisiontldirld s EvuBePABFOVE: ePf ITEPETNFN -n IR KIES I ng
as vel | as: pie-pOcessl : Ofs e Heid kBbRediBd Bliat fourc
i mproved éﬂ@%%%gﬁgéﬁ %?§g$g§§ﬁ@g%?ﬁ%§FPééegggggct}onfb F@ﬁ%va}lof reéundant
fields thapef bleis segemated Gt thy oemhaf (ed eecody hQS rpadseaty the pragious S81dVEY- 2003
-10 1), 2nd the output of fleld merory 102 represents the field preceding that, namely F(1-2).
20 The line rmamories 103, 104 merely buffer respective lines of pixel datz from fields F(t-1) and

F(1), respectvely. The video source luminance signzls which are delay=d and buifered using

field mamory 105 and the two line memories 103 and 104 are used'to generars 2 sequence of

four vardeally spaced pixels (P! o P4) according w0 2 predetermined zone locaton. Noise

reducden chniques may te 2oplied to the video source 101 zhead of dme such that accuracy

of the detecdon is improved. Altemnare ways of generzting the sequencs of pixels P70 P4

>

[N
w

ar2 possible and will be apparent these skilled in e am.

Thre= suotzciors 107, 108 and 109 are provided with inputs from the vidzo source 10! and
the field and lin= merrories 103, 104 acd 105, In particular, the cutput of line memory 103

30 represenung pixzl value PJ and the output of line memory 104 representicg pixel value P2



The net hod and apparatus for progressivel/interlace and redundant field
detection nmay be incorporated in an encoder according to the | SO | EC MPEG
standards (1SO I EC 11172-2 MPEG 1 and | SO | EC 13818-2 MPEG 2) for video
sources originally derived fromnovie film The progressive/igégﬁéfggognd
- redundant field detectors inprove significantly the MPEG 5 pre-processing
and conpression efficiency, and the systemis designed to mnimze the
~delay incurred and thus m ninze the overall system nenory requrenents and
system costs. The main application is |low cost high quality digital video
recorder (eg. DVD-RAM SVCD, CVD, etc) for consuners. 10 The foregoing
detail ed description of the preferreq enbodi nent has been presented by way
of exanple only, and is not intended’'to be considered limting to the
invention as defined in the clainms appended hereto. ~0 May 2003 C ai ns:

1. A nmethod of roqess%‘gag video data to detect field characteristics of
the dat a2t FRYAIH Ry NepPecessilAgy pitgemparhdisesresarydlatad the oispes af field
differen t L alote t S 855tV . d.6L h ve
procesel BEHRE. Mot Por amrd il rale PGS LORRBE I B EE R0 Lok T o
successi vield iredmsry @4 exdnihaividzoi sbudchel 04 uroekisig pixkl etids ehengurbledito the
progressive fra based on 10 cletgelcti on of said interl ace gatternsz__; and
gener at i ﬁ‘&%?‘%ﬂ’@? e “\Fe“_aFg"éDr?E“él‘}_t"ﬁiﬁ"Fl % ﬁai-’-é"bgifh‘g“t‘:iﬁeﬂgﬂ&-spg g@%é%ﬁiy‘e? ¥e&Ene
has bean debechads Whiskiveiutstdbhl Brense ¥al Uesadhchuley:t hree difference

val ues o ouf vertically and tenporally spaced pixels of said successive
fields, and an interlace pattern is detected 15 when said three difference
val ues each eéffgﬂﬂﬁvf¥f5t predet erm ned threshold and have the same sign
2. A nethod a créfnba n claim1, including: processing pixel values of
the first fielzkef (saidsnsuccessive fields and a subsequent ?0 field to Said
successive fields to obtain further difference val ues; and processing said
further differ2h&e&atfds to deternmine if said subsequent field is a
redungipt field, when said progressive franme output is generated. 3. A
method ™as clainmed in claim1 or 2, including allocating said pixel values

of said ZhetiffeRndOsig0iess impatel AR si-ev £3aBid3G heassiealit VI & gaerat asai d

nmel ds, and detecting sajid interlace patterns in said zones based on

respect | \PECHASEEHRE At FedieR ayRHdAZ oIl ReF GIFusHsTve plés Trom th videchsries

cl ai med iR Chk-a4 1 ar i 1 a i 2.yal of Q

first fi éllr}:d’ J(")1 *°g%fa S%icgese\g}g&e%f ?-&F&g,v%;:%fcﬁ%%%ﬂgﬁggﬁipl Xer’ \%%gl}glg‘%df

the seconh thelpdsidbnsal thes oefrd sioues, fhelpdegreasivk/irherlsai dbcpiore s vaddsesid?],

P?, P3 and P4 are of respective .. . ~ y.,,.... .~ t.. PM ~0 I\/tag 2003

- 12 alf] SOBBISHY S ZEPRSRFCMAGES EFIVIR T SFFAGS! DERYOSHIESHT S Peidence MaFHes

are P2 - BlogB3and BRy 3dbrBlessorisociated with the MPEG encoder mzy make use of the
progressive/intarlace decision output immediately. The progressive/interlacs check circuit

110 is described in greater detzail below.

.20 In the detector 100, another subtractor 106 is zlso provided, with inputs from the field
mernory 102 (-) and the video source 101 (+). The curput of the subtractor 106 is a
difference signal DJ. Thus, if the two successive flelds are cetected as 2 progressive frame,
a subsequent field itom the vidso source is compzred 1o the Tirst of the two successive fields
for recundant field detecdon. Basically, ficld memories 103 and 102 arz used such that the

25 two flelds (labelled as F(1-2) and F(1)) can te cormpared at the zppropriats time. The
difference signal D] is genararad from F(t-2) and F(t) using tie subtracior 106, and subjected
to a redundant fi=ld check by a circuit 111 w generat= a redundant fleld decision ourut 113.
The structure of the redundant field check circuiz 111 is deascribed in greater detal
hereinbelow.
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A nmethod as clainmed in claim4, including detecting an interlaced zone when

the sumof said interlace patterns detected in a zone exceeds a second

predeterm ned threshold. 5 6. A nethod as clainmed in claimb5, wherein said

progressive bane output is generated when the sumof the interd oS

- fror said successive fields is less than a third predeterm ned threshold. 10
7. A nethod as clained in claim®6 when dependent on claim2, wherein said

further difference val ues conprise differences between correspondi ng pixel

values of said first field of said successive fields and sai d subsequent

yield. 8. A nmethod as clained in claim7, including sunm ng said further

di fference val ues 15 obtained for _gaid zones of the first field and the

subsequent field and determ ning the average further difference val ue for

each zone, and detecting a high average difference when at | east one of

sai d ayerage differ . val.ues.. rlrk i 2ped By m Bedad Mokl d. 20

9. A rrigﬁé EE*S YCZP%%ETgﬁéGFg?{m %?ﬁﬁ%c%l%%?g‘égrg%m%gri ngsgai d turther

di f f er enge. ¥ aluasté@in Bustienepasisthiraa fridet lobjrcedeisczsmimed tian s videaiobisctiet ect

a large difference, detecting a zone I&arge. di fference when tpne,.ggr,e 91‘ sai d

| arge g difinemisossic from G YA bukewaad 2ad St PFERIBPEFHFREE « i 84541 671 20

10. A net hod_as, ¢l [ L MR r.eL Lok suhssquent mbightiel SThe

det er nitded ?%?ﬂgqgg@eegﬁgﬁé%ﬁ&%% '\/\/ﬁ‘érrz:"ng'?1 \Ig’egx:t onle&’g%ns%fgq hi gh

aver ag -ﬁ,iréi&rsggﬁg 20 E2s aidlE 7 ereyrbeidge tulidef moemesve/intetbice check ¢loruis bl QY

first” field and said subsequent field. 11 t1 system of processing wigdeo

data, izncdspetidng inm®es Hiaf® F6rlsr CCESTRYS TPl 8550 T8 A1t %%,(ngut 0

obtain differenc Rkxed v £51,0f121 wed 3USCangiovgts el ds

of the Ogﬁja, % Ffﬁ}é%ﬁ&%&ﬁg&s Jlimlb?c .= br?eLyBOI May 2003 -13 neans for

pr ocessifnge STENGOf Sletke it Batdot lakrziemiptad adétmus wi 3 EORa3ee Hit E-4 18 GUPERI d

successive fields; nmeans_fo etermni it the sstve di l.ong to

a prografsks SICHEREDIPES 642 % 4@@[‘%&?‘?"(‘)#8?‘%&?&5%?@??%& p%sz'tg{rl%g?ggsﬁeans

for generati . Mg e ot HendirerhtdgighblatEra Fr exd £3sirwe
e R B e D ke o h Sar I

fra ; erein said difference values of a zone if;ntgl ude
three dif éppBneé i§akyes o thowoweef baaHGRawestEHRS &1y TBpABRHSH:EFs of

sai d successive fields, and an interlace patt IS ASLEG e S ahd
three dXPRes¥RTCECFIFRIES 22 HPHSLX 4B ?rs 'p%%ledtt'eﬁﬂ'ned&?%rﬂgghol d and 10

have thesSans, singl by 12ase) Btk &R ASocks (MG 05 Namd G0GTTebectivalyl, wrd pheckndans
for processing pi ery valués of the first field of said su%&?s 'Sve gi4%bds
and a subbealientatés whnlathregulidlE eressestiye Riealods COFPYBRF AV T n &P

di fference va s; and means. f on S i ; i gRace

val ud§ el & RERGR %& Jhéﬁﬁﬁ’g‘qaeﬁr"% %gﬁdéﬁosqgraggﬁggﬁ%& %e %} gi?ﬁfmwen sai d

progres \?V;]I\V]S écf;fe%l%,igléh&%o iss--GeNBERhEdendld the Aifeystesigass atedlhthe semedingdi m 11
eré n sai

or 12, pi xel values of said frames are_all ted to. zones,
sai d zonesmegermedsemtizigrazes fuotthy trashelds 5t ap@ut P%Nﬁ@n@‘%é?@‘iﬁ”e’

processing nmeans detects interlace, . erns j a0, 120 8 ixel
respect ity éﬁé§te6}fa°§§rlﬂgrairﬁ§%§ét'§% E;gsﬂfﬁésg%cﬁ.ﬁ'egzgﬁgs' 1%%93/%??;1%3

cl ai mdyké}gﬁérﬁé&@y b BEncd Jignwhgreine, Bod FaritkvPlear mkgi.xel val ues of the
first fie of sald successive fields, and P2 and P4 are pixel values of
the sprond field of 25 said successive fields, and the said pixel val ues

PL, P2, P3 and P4 are of  respective adiacent ok 2ent d shined el thd

ol ds, antPEEVECS Pf &F8hEs 5% ‘U’é‘sﬁaé?'g?sP{f - g F5R3 - P2 and P*--P3.
compared 10 zrother threshold T2 in a zore summation and threshiold process 417. This
sumrmation gives a measure of whether or not 2 pardcular zone conwzains sufficient area
(relative to the threshold T2) with interlace pacems. Finally, the number of zones with

sufficient arez of interlace pansrms is countad and compared with 2 third threshoid 73 In a

19
AN

£ Jha ar AL JERC arres

zone count znd threshold process 418. I the numbder of zones wiln faterlace parterns
exceading T2 is greater than the threshold T3, an icterlaced frame is detzcted, elss 2
, . . . : e/incerlace

progressive {rame is detectzd. The detection result is provided at a progressive/int rlac

decision oumut 419.




1f . Asystemas clained in claim 14, including neans for detecting an
interlaced zone 30 when the sumof said interlace patterns detected in a
zone exceeds a second predeterm ned threshol d. 30 May 2003 - 14 16. A
systemas clained in claim15, wherein said progressive franme 3g0Mui 2063

" generated when the sumof the interlaced zones for said successive fields
is less than' a third predeterm ned threshold. 5 17. A systemas clained in
claim 16 when dependent on claim 1?, wherein said further difference val ues
conprise differences between correspondi ng pi xel values of said first field
of said successive fields and said subsequent field. 10 ? 8. A system as
claimed-in claim 17, including neans Jor sunm ng said further difference
val ues obtained for said zones of th@'flrst field and the subsequent field.
and determ ning the average difference value for each zone, and neans for

det ect hi i £f t least f. said
i 11 or endBaparIReRt (BT ke B b OB aPHI RO TAFBShBEce 1152 Olusiesgst em

as cl ai ai : | udi ap £ ggpgr
differ eg?e;] léﬂfﬁgs @%@gr%ﬁeﬂwaﬁ%\/a ?tfﬁgpr% eterm negﬂf'ﬁ'r E%ﬂllg Qtfol?‘rat"e&'t ect
a large aﬁuﬁri:enencyaﬂ‘mractoneansofmmcdea:ﬂommai wonepeedr g ehrdifolerelnes RN
the sum of sal large djff encesﬁ:{tﬁé‘a%b zone exceeds, a_sixth predeterm ned
t hr eshol daEDEelS dafies Cs?ﬁ% 38 PRQV Frregyadann fieed Chfekrcdicnitddl §Bb§@ﬁuent
fieldis et S 1ut a £
hi gh avers(aége%%ﬂa?g%esﬁ%éﬁgnkgqgg}:’ %ﬁgow ngk ﬁﬁ%gg%‘%%&%gﬁ&ﬂf grsﬂs?a d
first fi e:l.ctnamdnmlsokuéubséwem:*efsammlauon 505 . Tird3zokle Iymidkdtion 503 Droc.uc..s an
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c"a] ca] cahedad @b%ﬁﬂ&ﬁ]i@al Tk @84chi@ Vsl of D] is zlso compared to another threshold

' xKUcnpM vgl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cha] cha) o Eh}eélj-éa‘}léafjc@a}f@@]f SF dacaaqic BrcuemaUese difference.” The mimber of

] o] e B AT AT o] oy B sy e p sl AL R G T g
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e abaliteetle otk atbished slsd el sl Aenaked

87888889
a] ca] ca] 3:%%] %g'%ca] cal cal ca ?ﬁ‘%a 8 EE‘%C a}’ggﬁ% ﬁaglﬁgigll\lzzgg%scﬁgs%]eﬁ%]:ca] C
??h@ENAAAARe BBCE EFeGBEESNMzZDD Iafa\dﬂlm]sahﬂteahmgma]:ca:]maz]& alllabeshald) cajcal]

ca] ca] calcalcalc . I
U\/} cah: ] 4‘6—&’}’8—51%8}‘8&]*565‘]‘“&' 517858 SZICHLERPHEAARMHL W 1 | 5KEK7K=KI KNKMVNNNNOO
OOOOOQSPbPPPm wr mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! QR RRR>SSOTVTT -
U Ue&UUdU&KWWMmWWD@mEZZ{cﬁouqngM ¥t e jacrafowp o Ldé]dca]:tp*az}@aqard—}m ] ca]
roh o) o aelealerbsahanihyel sebigl islalaealsalisladlan slarigl,
"~ N™(_?__jt & podkgiaaAn RAMGE sdd# dhamzatactXlidd qal-6ad, o8é eéﬂuaahﬁaie@@h&e&@al-&gl ca]
ca] ca] ca] cal’ca] ca] ca] caj.caj ca] ca] ca] ca] ca] ca] ca] ca] cal] U ca] ca] ca] ca! #d/ d5ddd
dSeee8ﬂﬁgmrgmﬂtmumbm_b§cdﬁ#ttm remedny g }daa]ac;ar]ne atitad ewhospes] ca] cal ca
ca] ca] ca]ca]ca]]ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]calE\dFl
0% & ()-10% & ()-& :10% & ()- 10%

The zbove described embodimeant of the prasemt imvention utilizes a minimal number of fields

applicacons. Thre progressive/interiace d=tzction method has good detxcdon zccuracy

‘W
s

including sequences conwining motion acceleraton/deceleraton, verical moton, and
diagonal edges. Decisioas on progressive/interizce detecdon can thus improve efficiency in
eocoding as wezll as pre-processing.  Accurzcy of redundant field detecton is improved with
better prograssive/ineriacs detecticn. Removal of redundant fields therefore significandy
cnhance encoding qualicy.
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| 18& ()-3610%& ()-3"10% & ()-\.1MIE @10% & ()-

@frl)f)%g éib%??%q-gy@&l ()-f#10% & ()- f#10% & ()- R

- a?l c@" "()-1c@" $10% /& ()- @L0% & ()- @10% & ()- @10% & ()-

@10% & ()-Tgz[ <(10% & ()-(10% & ()- (10% & ()-!c@"$10%§2&' ()@iﬁ Bﬁ:"f(i)&%/ /&

S ()-1c@"$10% /& ()-t/ 0 1 2 dESI 4$10% & ()- 2-#10% & () - 30 Ma
--#10% & ()-F,,, $10% & ()- (10%& ()-(10% & ()-2 3456 7 Cy bC

. 3109B& ()-G 109B& ()-$32109B& ()- 10/ 10/ 10/ y<$10% & ()- 6@ 10% & () -
2JdELC 310%B& ()-G 3109B& ()- G 3109B& ()- G 3109B& ()-G 3109B& ()-G

31098& ()- GV pdBbCl VE$1098BE ()- 3109B& ()- G 310%B& ()- G 310%B& ()- G

31098& () -G 3109B& () - GowU3bC! | f $&$10%-B~B&' ()-m ! | f $&$10%-B~B& ()-m

|| f $8$10%-B~B& ()-m ! | f $&$10%-B~B&1Py-m ! | f $&$10%-B~B& () - m

|| f $&$10%-B~B& ()-m | wmU3bC! | f $&$10%-B~B& () - m

The method and apparanus for prograssive/interiace and reducdant tield detection may be
incorporated in an encoder according to the ISO/IEC MPEG standé.rds (ISO/TEC 11172-2:
MPEG-1 and ISO/IEC 13818-2 MPEG-2) for video sources originally derived from movie
film. The prograssive/interlzce and recundant field detectors improve significanty the MPEG
5 pre-processing and compression efficiency, and the sysiem is designed to minimize the delay
incurred and thus minimize the overall ryst.ezﬁ memory requirsments and systerm costs. The
mzin zpplicarion is low cost high quality digital video recorder (cg. DVD-RAM, SVCD,

CVD, etc.) for consumers.

10 The foregoing detailed descripdon of the preferred embodiment has besen presented by way
of =xample only, and is not intended to be considerad limiting to tha inventien as defined in

the claims aopended hereto.



|| f$8$10%-B~B& ()-m ! | f $&$10%B~B& ()-m ! | f $&$10% B~B& () -

|| f$8$10%-B~B& ()-m ! | f $&$10%B~B& ()-m w+wi [ MC! | f $8$10%B~B 10BB 10BB

10BB! 0" OMBLOYBBE () - ! | f $&$10%-B~B& ()-m ! | f $&$10%B~B& () - m

| f $8$10%-B~B&' ()

'aLNC'|f'&1O%\&'()-'$10%\&'() S #10% & () - S9S10% & () - &10% & 9§ Maw200R & (
Y- x| ]>MO! | f&F 10% & () -s3%@ 10% & ()- ! 3%40%\ (\ & ()-!39%A0%\ (\ & ()-3

10% & ()- &10% & () - KUdBMC! | f! (903%4.0%\ <\ & ()-.- 10% & ()- -s10% & () - +-
10% & ()-1)-10% & ()-sF(@10% & ()- cnM dBMC! | f1c@10%v w & ()-910% & ()-8
10% & ()-s6 10% & ()- L3 10% & ()-903%40% & ()-'~ @|f 10%& ()-'y

10%m& ()- " 10%& ()-!49! 109%& ()- 10\~ 10% -

10\ @10% & () - MOdE~ @ | ff @10%& ()-S 10%r& ()-3@

10%18' () -, $10%& ()-410%r& ()- f 10%& ()-3WA[9~ @' ( nMAO%& ()- !
n?/&O‘%il&'Q])!mﬂ# mdov& ()- !, mdo%m®& ()-  10%r& () -

y' 10%1& ()-%i~ =!11)f 109%& ()- 10%& ()-$z10%& ()- 10m 10m 10my>10%r& ()- !
A% ()- G -

lal ! aB~ =1 | 918%RieHod9d D URdEysihl B9R0( J219 1OYBLted- BIAVE ) cte FfthE 00 chiax” " "
"R#dB~_ =11 11 KI mLlO%& () - 910%& () - 910%& ()- 9109&" ()- 910%& () - 910%& () - R#t #1$J
$$Y s <~ 1BF P‘iwzs%iowv “()- 'h-3940%N& ()- !h- 3%A0%RNE ()-

+910%85 () - 4™ " f #Lo%& u(o) lknrﬂﬂ%?&ofla@%%&&%‘mh%mﬁ»s @Ws&ﬂ(&e 39l pods () -
' h-3%940%& ()- 1h-3%109 /p - 1h-3%0% ()- !h-3%0%WV&
J'M N O pugcessive & %ﬂd%tbe‘pﬂm&' ()-9' F@s$10%&' ()-9
processing the difference values to detect interlace patterns In said successive
fields; '
| determining if the successive flelds belong to a progressive frame based on
10 detection of said interlace patterns; and
generating a progressive frame output indicating that a progressive frame has been
detected;
wherein said difference values include three difference values of four vertically and
~ temporally spaced pixels of said successive fields, and an interlace battem is detected
15  when said three difference values éach exceed a first predetermined threshold and have the

same sign.

2. A method as claimed in claim 1, including:
processing pixel values of the first field of said successive fields and a subsequent
20 field to said successive fields to obtain further difference values; and
processing said further difference values to determine if said subsequent field is a
redundant field, when said progressive frame output is generated.
3. | A method as claimed in claim 1 or 2, including allocating said pixel values of said
25 frames to zones, said zones representing respective areas of said fields, and detecting said

interlace pariems in said zones based on respective ones of said difference values in said

zones.

4, A method as claimed in claims 1 or 3, wherein P1 and P3 are pixel values of the
30 first field of said successive fields, and P2 and P4 are pixel values of the second field of

said successive fields, and the said pixel values P1, P2, P3 and P4 are of respective
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third predetermined threshold.

10 7. A method as claimed in claim 6 when dependent on claim 2, wherein said further
differsnce values comprise differences betwesn corresponding pixel values of said first

field of said successive fields and said subsequent field.

8. A method as claimed in claim 7, including summing said further difference values
obtained for said zones of the first field and the subsequent field and determining the
average further difference value for each zone, and detecting a high average difference

when at least one of said average difference values exceeds a fourth predetermined
threshold.

20 9. A method as claimed in claim 8, including comnparing said further difference values
for a zone with a fifth predetermined threshold to detect a large difference, detecting a

zone large difference when the sum of said large differences for 2 zone exceeds a sixth

predetermined threshold.

25 10. A method as claimed in claim 9, wherein said subsequent ﬁeld is determined 2s
being 2 redundant fleld when at least one of said high average difference and said zone

large difference is detected for said first field and said subsequent field.
11. A system of processing video data, including:
30 means for processing pixel values of said data to obtain difference values between

the pixel values of two successive fields of the data;
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5 rueans for generating a progressive frame output indicating that a progressive frame

has been detected;
wherein sald difference values of a zone include three difference values of four
vertically and temperally spaced pixels of said successive fields, and an interlace pattern is

detected when said three difference values each exceed a first predetermined threshold and

10 have the same sign.

12 A system as claimed in claim 11, including:
means for processing pixel values of the first field of said successive fields and a
subsequent field to said successive fields to obtain further difference values; and
15 means for processing said further difference values to determine if said subsequent

field is redundant field, when said progressive frame output is generated.

13. ' A system as claimed in claim 11 or 12, wherein said pixel values of said frames are
allocated to zones, said zones representing respective areas of said fields, and said

20 processing means detects interlace patterns in said zones based on respective ones of said

difference values in said zones.

14. A system as claimed in claims 11 or 13, wherein P1 and P3 are pixel values of the

first field of said successive fields, and P2 and P4 are pixel values of the second field of
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said successive fields, and the said pixel values Pl, P2, P3 and P4 are of respective
adjacent horizonta! lines of said fields, and said difference values are P2 - P1, P3 - P2 and
P4 - P3.

15. A system as claimed in claim 14, including means for detecting an interlaced zone

30  when the sum of said interlace patterns detected in a zone exceeds a second predetermined
threshold.
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" #3508 ()&+, - A GYX8A5678Bmed in claim 17, including means for summing said further

<= >’>@\BCB§;%C‘;W%IWY%L& ]zoncs &c%ef&h{ Jﬁkfdrrgnoda e Séu%seq\.)/en{ Iﬁ}ela and
determining the average difference value for each zone, and means for detecting a high
average difference when at least one of said average difference values excesds a fourth
predetermined threshold. |
15
19, A system as claimed in claim 18, including means for comparing said further
difference values for a zone with a fifth predetermined threshold to detect a large
difference, ;nd means for detect.ing a zone large difference when the sum of sald large
differences for a zone exceeds 2 sixth predetermined threshold.
20 .
20. A system as claimed in claim 19, wherein said subsequent field is determined as
being a redundant fleld when at least one of said high average difference and said zone

large difference is detected for said first field and said subsequent field.
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