; xye3eTq, Tn6T, HI+r , FIELD ELI M NATI ON APPARATUS FOR A VI DEO
‘COMPRESSI ON DECOVPRESSI ON SYSTEM This invention relates to apparatus for
processing video 5 signal prior to signal conpression and post
deconpression. Mire particularly it relates to apparatus for elimnating
redundant fields of video signal (at an encoder) and restoring (at a
decoder) fields of video signal that hgve been excised by an encoder.
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mul ti-nmedi a purposes, i (O typlfled by the
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by a sli cbOhemiems( at‘oslc:@mpbﬁsnm avideot signads farf bathe telewisioni lggnaﬂor 2 5
exanpl e) 16 ) d cf @bl (a

macr obl ock bgi%ﬁé (E)lgrlﬁgkamtf muit?éh%ﬂ‘% plﬁ\‘?é‘slé)}a 9p| xgﬁﬁgfdﬁ&&ﬁed Ehl%l ocks
of pixel dat &forb|iSolRifed Oye thexengqinge dprelpPmentd of 02 FOMRERFSAE, IIy a
conpr essi on &pdey Jtaridazd| am@ﬁ is)cnmml@en&e:ﬁxf@wmsemmat MBECording to

t he MPEG for CEI" .dat el d or ane basi [ oups
this data in '@ép? lﬁlgr ?6?‘1"?%65[ iF@‘R’eéﬁ é’%‘ﬂpe C‘g}}bc}leggl%ﬁoﬁ%yg seg to
generate &35VREGhs J54),. thot nternationa) Organisationr Fer nStasdardisationi)deo
signal origi MPEG RS of4Siflp fagséd'ﬂuésdugﬂaﬁfrb&féotwde@cm%'@ a Tel ecine, 3

Ive, | redundant, Renoval of

5 that is by one,
t he redundanll'"?rlaé&(‘j’&‘”‘ﬁx.’r’vvai%%ﬁ?ﬁl Hﬁ?EPPaFomﬁF@éPEdel i)lSCI‘Ct(Q P Cdes a twenty
percent i ncr Grarsforne omrpnsfeihmed, eQuanitieedy . sthtistibally eneoded étbe sigreb
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al so effect a8qhites e vme%ormg@aﬁ%eneﬁéédé“d qRewmpressed)den hofrapwd | ze such

O e e B b ol s, 0P, TS coRpeoa el 57 4, HORIES,
to the includes a GOP header followed by a frame header, followed by a
slice header (a slice being a portion of a frame comprising, for
25 example, 16 horizontal rows), followed by a macroblock header, (a
macroblock being for example a 16 X 16 matrix of pixels) followed
by blocks of pixel data, followed by the next frame header and so
on.
Nominally a compression apparatus arranged to provide
30 compressed data according to the MPEG format, receives data
either on a field or frame basis, groups this data into GOP's, and
performs the requisite compression processes to generate a MPEG
signal. Note however, if the source material is video signal
originally produced on film and converted to video via a Telecine,
35 that is by 3:2 pulldown, one field out of five is redundant.
Removal of the redundant fields from such material immediately
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10 conpression apparatus. Further) after fields have been excised, a system
'of identifying excised fields nust be inplenented to informthe reciprocal
decodi ng apparatus to regenerate the excised fields. The present invention
is directed to apparatus for detecting 1 5 redundancy in video inage

fields, excising ones of the redundant video imge fields, and encoding the
remaining data in a fashion to enable 3 decoding apparatus to restore the
excised fields. .,An enbodi nent of the‘gyeseni i nvention in%Judes a menory

for storing PIRYIHPSI HstVenty mRGECEIHt ANTTEASHr By i CAMBrass My LICISnthe 2 0 data
separ at ed byFortaef,r aneniift drovatideo | sipnel dedsa prodaced rivye spoidémogcdmedads of

successive f S . are. cl. r fi i r eNCeSy,: N ield
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conpar ed agaffiasiesaofr datet srayi hedredungant)  Eliminatign daf fleasiniespastieofa
field is |gSgofeSof NAB §IR RhELEURUThARLY WP aldd CefOS! ah ShRBLade! B4 D 1S

consi dered to be redunda # and  may be excised formthe video data stream
After respectPURTFIBPEs CAHEIE N sed fromthe video signal stream franmes of
vi deo signal are bonpaeedtd readizbe suchreenhaigemaitdsto Tdwmnpresisibrt ypes (e. g.,
odd or even) : fi.el.ds,.i 0, . d ] , t dat a
i's accessed Fﬁi%kpﬁé’ rlgs'lge(r:l%l@?/stggﬁ eodégﬁﬁ?%&ﬁa%?sg%ﬁa%%gaaﬁg&sr I(%‘ﬁflodd
and even fi ethprealteumxcisel thase dfields| prios to applicasigrodedthe anes

respecti VEQY cofrlpessidh Capsaaniat efuriied, GIMBOFRIAE IRIRS Yekal ckeiedi m data
correspondi ng t O _exc sg r.fdundant. dat %&%{]e fla%%rS 5.are ingcorporated
into the conpd¥EH lgdOCRIAYANG; PRCISH impsl ber dmplemented {05 1 ecej ver
enbodi ment oinform dde secipadbcadoniecediaigprapparharn) tbheeganraessthe signal is
exam ned andg egi e‘ild§ edundancy flags are renoved. The conpressed data is
t hen decoded an econpressed video signal is |oaded into a display 5
menory. Subsequentlibg PEesedits rvgntiafhosy directash ot @ppattigefem deteging n
raster folfareddidantmen yvideot imagappieldd, UsxeisinBdendse Difotled \tedufdant
respective reﬁmd B}%eflflc?@sto Lepeat it he,.di sgh%nf é oci ate theI ds of

i mage data cd eeosg enietds.c 2nd sEnFqding gthe 1 e fpt B THE
DRAW NGS FI GURreriatile a q@é¢axdingahppanatuss dot atstore ahd excisédr fielisagr am of a
sequence of vi deo asi j f : fitut E*@;ﬁ
representatiqn is%%hopmg%%c({fﬁgﬁﬁg t g“?ﬁ@&%ﬂ%ﬁ %?Cl d FE(fJIf? (;iksy a

pi ctorial repPeSEPHIBg Waﬁaldm af) imageadats ARdaProyiding c8l dMageeo
si gnal ouRiuidata asepargedvbgiednby framie cintervadnpailaiage, datel faom ctori al

nteraced veamguPRaff ERS of cyidehink: thftuds AR Byl L7 Do the
2 0 inventiogengrateRfield j differehoek diTdgr £inldf diffpeancessareracenmulatagd
redundant fi Qvds RispEtee fitldhtéivdlsgeand afleNQuil 49 soMparéd dpahiiEat is a
bl ock di agrarlr)]rg etermined value, |acr§urr;‘a yotb differences over a field is less
25 than the predetermined value, the most recent field is considered
" to be redundant and may be excised form the video data stream.
After respective fields are excised from the video signal
stream, frames of video signal are composed from the remaining
fields. The field types (e.g., odd or even) of the fields in the
30 memory are determined, and the data is accessed from the
respective fields in memory such that data from odd and even
fields occupy odd and even lines in the composed frames
respectively. Flags are associated with composed frames that
contain data corresponding to excised redundant data. The flags
35 are incorporated into the composed video data with the associated
frames.



utilized in the FIGURE 3 apparatus. 2 5 FIGURE 5 is a flow chart detailing
the functional operation of the resequencer of FIGURES 3 and 4. FIGURE 6 is
a bl ock diagram of decoder apparatus for generating substitute video fields
for excised redundant video fields. 3 0 Refer to FIGURE 1 and the row of
boxes designated i nput video. Each columm of circles represents a field of
video signal, with each circle in a fi e§ d representing a horizontal :Iline.
In that portion of the row of bqgxe demggat ed . "video", the respective

boxes enconpassi ng® t hofCSEEYPTT FRIAPLITERL eQle Rt videaeigapl FOMpIesaionaced vi deo
Ei gnal OIge_ner ayﬂdnb]}/)llmémqro:ﬂpmw)signul d§0¢§ﬂme§d ﬁ{aieamr-ffieﬂa OL ;h]t? row of
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exanple, a tg‘%cﬁgqq"f‘é‘c\x/ngaegsna{)%ew&%‘(/%q'y :‘f r%&‘ﬂ?ﬁeﬁg dlal?%l‘ésgl?esr}/reproduced
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and5N, fi ePd}.ﬁNgrﬁgr}fzi res(g%g?&g?mﬁ;ew Eiilsrl?]lgyr %@%b&geté%eggggg@égbohﬁput
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non-interhgced frames fOWFDESWNGFWWWINGWPEG encoder. It
can be seen thatfg:rc‘fiyg% five fields of iInput signal demg{mt ed"filn
frames, thel5out phitl d iha mietasily eRIgFeRtAHPHS i WakeiaTg a 209
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A representation of ‘r{ s'g}FaIa i Aragfam of) IRRAFATUY 19T PR ¢ ¢ ed
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transm tt@db encoddIGUBERIS. id ta fidw dirarnaletailingothd fenctigpndl eperationpof

vi deo fi el ds/ e i on ly occur in tinme after odd
fields. That ‘?‘éaﬁ’ﬁéﬂﬁ%ﬁ‘aﬁhg&%ﬁ?’n% ALY OdaTield interlaced with a
5 subsequent |y scdfiSEdRE én i3 js blocksliageam \efe decodrro apparatus fekci sed on a
field basis) genepnfihgUsiiBshifite PViddd HTBRIsTRYr | 6divele AMuaddnt i pidéowi th a
prior occurr:gtréa ven field. Hence it is necessary to keep track of which
fieldinar ructed frame occurred first. In other words) when a field
is repeat@dat theRdfed rocEGIHREa$ and uhst idawtef boxesrdesignated ihpatd, it is

w th the repcabed 1 bach, chfiln QiplBIcy RGeS o AER B Benll ol 2eC
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Qut put Fields represents the 2 5 sequence that the fields conprising the

i nput franmes shoul d be displ ayed.



FIGURE 3 illustrates apparatus for detecting redundant fields, excising
redundant fields and reconstructing frames of video signal fromthe

remai ning fields. Video signal is applied 3 0 froma source 10 to a first
buffer menory (Bn) 12 and a subtracter 16. An output fromthe buffer nenory
12 is coupled to a second buffer nenory (Bn-1) 14. The out put of the second
buffer nmenory is coupled to the second,input of tie subtracter 16. The
first and second buffer menories each 6e|ay signal by 3 5 one field period)
hence the twidepdeignal gheredopesbl badfern examplebtar ieeinel vhereiesamen®@ft o |i ke

spati al posi&jegs folr lddklrfin! felds i§ YRPR0ABERT AnCthOVsigh AR, Nterval .

If two field,f) .Jof i d(§0,5| | separa edi)y_a ra ar enti cal

(excl udi ng nbheejeneated;; fieldSc AEe SINGPTRPTALE KR the BOKET £KNCOMAFSSRE

g elspept ive fu'hedlzed ﬂhﬂdirs].OdF_owi é)da:bplezeinome?beugﬁnggudiﬂg vhegefiblés' gmallvéraeﬂalr esents
um nanc n [ e vel oped by the subtracter are

applied to§aRCof¥e|)lﬂgﬁcl$r%J%&#??F&%Fgﬁ“el I mnates signal differences |ess

t han a predet er m hbe vewuefi hoxesiadesignatedi outputt Hrarees$ ergpgesdntsi gnal noi se

in the vide ' | f Ce%. vi [ eé"?‘f'ﬁ! I r plied to
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val ue) andpi . di ff or pect | edgd |6 | ess than
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redundant wi $¢UCREeS Laiaist mewngoisages| dinofthe HAGHRE,tthee) that is the
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app: i eg 2 0 far avge;seﬁiuenﬁetdstf mpait vsigaal didsigdated!' fihm" sfranws, lthear e
applied tpgt : t ri.l T S n 21

r esponsi vie)st gﬁml_%efl@thgef %5@& ?ﬁépﬁ gét (])erffeié}@é‘rei‘d ga? a&%‘om t he

t hreshol d defed¥eiong, excises and reformats the fields of data fromthe
source 10. The reypauRnARdvidaleQigianabuleast as 2wBllapspresent @il
conpr essi on aﬁ%r at us %'c ich na d nc!vudg a [Ptll on Cﬁngegli%'hgd predictive
encoder assoc!E8d Wit WRICTh csp c3Yscesivecve, Higlds Will b ddentfiaf
statistical enceptufiot erogsén comtribations Camdr suseassivedealdsifiplds wilbvbaeled by
the conpr ' InSy3 ' da r gt 24 o Thedat a
fornattergngdy}!tt{sa&ga%%ﬁ g%nﬁl?’é&greéghgg!?gﬁs\nizh il‘rﬁllc":cl'{a'll g?, y‘tn altoaﬁl grﬂﬁl
synchr oni zat V¥ riagel éN'@FC@I‘etté%tIe@d'/'@@l“F Pk@n.m%f I BePWi deo
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example, it e S V . Qr 0 S e gn W t
further noi Sg&é&gpﬁ;&? éérglt ?‘g;ll. e%ﬁ@e%%gggéﬁg?@sgfe%gga atg{égn&%@ dai[kr a
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headers i ncl gd¢atgr dhian whi cThis constraint is imposed to preclude the system
rate buffer from underflowing. Note, representative values for n
and m are 3 and 1 or 5 and 1, etc.

30 A signal DT indicates the ones of the resequenced frames
that include a field corresponding to a field which has been
excised. A representation of the signal DT will be included in the
transmitted encoded signal to inform the receiver that one of the
fields in the associated frame should be displayed twice. A second

35 signal DF indicates which field in every frame is to be displayed
first by an interlace display system. A representation of the



5 identifies the spatial |ocation wthin respective imagées fromwhich the
payl oad data was derived. For further information of transport processors
of this type see United States Patent No. 5,168,356 entitled "Apparatus for
Segnenti ng Encoded Video Signal For Transmi ssion”. 10 The formatter 24 and
t he conpression apparatus 23 operate under the control of a conpression
controller 22. The controller 22 recei \e's vi deo data and display data (DF)
fromthe reseguenc 21) .and data DI fromthe {hreshol et.ector 20. The
control | er ZQ%MaIIIBEoH 4$9 yn‘a@é@t K ééeatré'ﬂﬁﬁ‘léterﬁja@ﬂpﬁge‘goﬂ%ﬂdi titon the 15
cgrrp][ essor tc}:itllz1 be¢i dotedt fronm mepﬁmﬁéehdi !Oﬁtblﬂeqﬁmd qﬁem@ﬁrhﬁgeﬁomt}] i on
the formatter . ayer . o] t. i .2 pr term i erarchy,
e.g. accordi _ﬁb’g?ottlglrdé é é‘t‘gﬁﬁn&&“ﬁrﬂlgﬁﬁ?.ﬁfﬁf ?’ﬂgf ﬁgfc{sr hre]ﬁg‘btnfsr & er " and
formatter aréntgriageaframe tincprdesi ae pRECfiedd nmterdacathtwitht Ae af or enent i oned
flag signaks | t ipatigodu Ivart a r t he
formatter I‘254.8&?' e@gn%awc;}ﬁ%cﬁﬁ Iﬁ%lg'pr%?vfggrtgﬁfﬂewﬁ?]sﬁﬂ g%p/rocessor
26 with the §%¢Bedap dafi sDR¥is c JRpPRUENCd | aRPU aframes,dnay gmgludeT/ DF
may t her egftan bdd i field peitlateprior oeureinlg ¥eei rtwaplorﬂ%:m\cmktetshh_eadlerz
associ ate sSpor a S NVEeVii,Ng pay. i_nclude
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encoder, but ogeunrrads figstandin ioshenvvEmdseneberery firldvisirepeated atethede to

i ncorpor al @ ré&iveoNAl & Hibdefturd ok Nar & cided®idl@24e s cesbifrymsli fied MPEG
conpressed data. In. t is.i%@st ng{e ts[x‘xi? controller 3 Oéa gnd,fgrmat er 24
will be preafP@yyewhich ifi r&gr % subsequenta frams showld, be interlaced  he
conpressed viwi¢h o aepeatainfi¢ld.wi || be appreciated by those skilled in

vi deo signal conpressHi hqu r i he. f or i ng

di scl osure) that \;grlﬁegﬁcl){lﬁg?wrl}gt ﬁ%sgf]ﬁ}o%ge?cr%#%%ggté‘&’“?o&gg{c?ﬁveyi ng the
respective 3Teprasghtssitheoutpassirameseaf A GURE: | ldaftarahsvingobeeni ng

redundant 1dnigacoded il @RBpproptided 'RESVeeX e SIcTaBBP¥ifl Upef Or the
resequencer 21 of

FI GJRE 3." The ,resequencer,, 21 of El E 4. forns franes
fromfields GFsRﬁcd’e"(?thﬁrB.es A5t thes ,CO?PSPRPQF}Eea?mﬂhmRM rﬁﬁl i nes of even
fields with epresentad ds nec-bit ddnlary evodst o FTheoleftmokt samel friglntmost

fields. The iﬁ&e%@{é‘?‘%},‘fﬁ%ﬁé‘?rwam b@gréﬁglﬁ%?@ﬁg?\r SneGh #le and 32)

| al ways to contain the two

33. Buffer ri > ]

fields to bgliggnﬁitnwsltm‘b indicntes i that f gsoctpteds franae ninebpdess a12 and 14
Wi ![ | ]lge r 4 redindgmc fiielént |A/:[on9e |ihnﬂgea}rig11tt b{tepoﬂeml I e;iﬁdlit%ate![si e ﬂlgb regg
out of menory r en r -1 N -par Q ut. register :
havi ng par al Ieé’%%oﬁite&\tlmcéﬁﬁeﬁﬁﬁﬁg‘foﬂﬁ%mgdlstogop@ﬁ‘ acﬁF ayFﬁpﬁfStcaﬂ ettions of
a paral | el -i rme00-Bethelright positieniiadivates that the edd digldcof wbeline is
witten to regkséidted Fraie i$ t!oo?:eeeidfﬁged. stter 31. Thereafter the line
is serially read gﬂ%ﬁo 15{§)g| ster, 31. "SI aqrpale#,}%i ective lines read
frommenmory 14 ar iTOYe 0k PAXESi QF@S“S‘&‘F}[ W tTSPFetFst 134, and
then seri @3 yeqaenceuthaof theedielder cSrhprikiveg othiepinpwi Fraxhes pshouldebe by
registers 31§§B+%€e&qe coupl ed to respective input connections of a

mul ti pl exer multiplexer 34 is conditioned by the 2 0 resequence
control l er 35 to JOGURE\&Enillusérades i apparatusefon detecdngi redyndanti ons and

?ﬂgsfiaiggp |1 esldsn odsiigerdduhasnP IRIYS OB “idooanraRaRgo e chd rane. | n

(s exerplarut Ot hond the eindioiin el ks SaneLs. g™
regi sters 331 faooh 32saureclOcked firsuduffer memory (Bn) 12 and a
subtracter 16. An output from the buffer memory 12 is coupled
to a second buffer memory (Bn-1) 14. The output of the second
buffer memory is coupled to the second input of the subtracter
16. The first and second buffer memories each delay signal by
35 one field period, hence the two video signals applied to the

subtracter 16 correspond to like spatial positions of like field




|
excl usivel y) under control of the controller 35, at twice this sanple rate
such that the signal output fromthe nultiplexer consists of a |line of
video signal fromregister 31 (33) followed by a line of video signal from
register 33 (31). As respective fields 3 0 are applied to the buffer
menories) the field detector 11 determ nes whether the fields are odd or
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data from the source 10. The resequenced video signal data is
235 applied to a compression apparatus 23 which may include a
motion compensated predictive encoder associated with a Discrete
Cosine Transform encoder, and statistical and run length encoders.
Compressed video signal provided by the compression apparatus
23 is applied to a data formatter 24. The data formatter formats
30 the compressed data with ancillary data for synchronization
and/or error detection/correction.
If the compressed video signal is to be transmitted over a
medium other than copper wire, for example, it will be necessary
to provide the compressed video signal with further noise
35 protection. Hence the compressed data from the data formatter
24 is applied to a transport processor 26 which adds signal




10 track of the nost recently dropped field. The variable LD is subtracted
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value of FDis 3 permtting one in three fields to be dropped. An FD val ue
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signals DT/DF directly into the compressed video data stream. It

will be appreciated by those skilled in video signal compression

techniques, and armed with the foregoing disclosure, that varied

other methods may be implemented for conveying the respective

35 flag signals associated with fields/frames conveying redundant
data.
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2 0 appropriate field position. Depending on the particuliar deconpression
system it may not be necessary to include an extra field nenory 65 and

mul tipl exes 63, for field repeats, and the repeating of fields of video
signal may be performed directly fromthe display nmenory 62. The |atter
arrangenment reduces the 2 5 amount of necessary hardware) but increases
timng constraints on both the displaygrenory and the deconpresses 61. 12
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respective 3 Q%ﬁgfa}egqt e%ﬂg{ Ritre §15€6'H(ﬁ§ ‘micc'ib C‘v?ﬂhé ntoaréﬁi& 89, 4€ is

repeatedly di when econpr o sec
flag data i ndoadad ABtawieestes dld o ﬁm@ﬁt@et thee ’é‘&tb%tse seahawt obe

di spl ayed 1f3 regisedrer3 1 epSodilael- respective lines read from memory 14 are
written to register 32, transferred to register 34, and then serially
read out of register 34. The output signals provided by registers
31 and 33 are coupled to respective input connections of a
multiplexer 34. The multiplexer 34 is conditioned by the

20 resequence controller 35 to couple even field lines in even field
line positions and odd field lines in odd field line positions within
each composed frame.

In this exemplary embodiment, data is read from the field
memories 12 and 14 at a predetermined sample rate a line at a

25 time. Thereafter the registers 31 and 32 are clocked mutually
exclusively, under control of the controller 35, at twice this
sample rate such that the signal output from the multiplexer
consists of a line of video signal from register 31 (33) followed by
a line of video signal from register 33 (31). As respective fields

30 are applied to the buffer memories, the field detector 11
determines whether the fields are odd or even and conveys such
field type information to the controller 35. Controller 35
therefore knows which of buffer memories 12 and 14 contain the
odd and the even field, and thus may appropriately switch the

35 multiplexer 34. The controller 35 is also supplied with data from
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13 4. The apparatus set forth in Claim1 further .includi.ng: neans, for
generating first flag data indicating respective generated output franes
which contain a field to be repeatedly 5 di spl ayed when deconpressed. S.
The apparatus set forth in Claim1l wherein said even |lines conprise even
fields and said odd lines conprise odd fields) and said apparatus includes
nmeans responsive to said signal 10 indpcative of all even or all odd |ines
of image frames being substantially redundant, for excising only a

pr edet er m nethenthtashold odetectardantlois earsanged dongeneraty ethscsignalng fi el ds
from sai d sopgppof video signal, where R and P are integers with P>R 15

6. Apparatus for [ | Vi .ac ressed video signal jncluygi .nformation
DT/ DF i ndi cati ve ﬁéﬂ%ﬂ‘lgl%ﬁ gﬁbPé%"éle theqene ‘QﬁaP%tT'@)e B‘gbg?%i& jayed mor e
]E _halndonce aL teeqdencemr ediclonoperdidshas ofsltswef dAsplystemf suempmwessed

Il elds, sa r S ri sl mng; Ofi, I A l.d.C ressed
vi deo si gnal ?8ﬁge§ﬁgfv%6(§feq§gs%§nz‘%deeﬁ glggfg?l}(}ac%ﬁeveg t:e\énpﬂ%e@@égs v%rgo
signal for sepdrbdiand aai indaxt ar imatsebrion?/ D hensesequeneets 2haw)fetaigsonsi ve
Vi deo si gnal LHor, BB e (R O O R T ROk i iRy ==
(63, 65, 66) réépo ¢, disld §eqTs ﬁf%ﬂ#&?ﬁiogﬁ/ Bﬁgf‘gra}f’eﬁsé’i if}?ggoﬂ@ﬁgf
fields of sabd awtuén f(bddpsfield tHdesyapgmar btarchest td qrath 103,0184m B Swher ei n

sai d neang n3 e nsi to said informati on DI/ DF further includes neans
responsi vgot gpg‘i" Z‘Q’%nf gg%at ion DT/DF for providing respective output fields
in a predet erni nedf teven, sbquindsx. n isjincremented by one, and loading of

the next field into memory 12 is initiated [103]. If even then the
field currently residing in memories 12 (Bn) and 14 (Bn-1) are
odd and even respectively. The. current frame is built [104] from

15 the fields currently in memories Bn and Bn-1, with lines of video
signal from memory Bn as odd lines and lines of video signal from
memory Bn-1 as even lines. The odd and even fields in memories
12 and 14 are in reverse time order and thus the signal display
first (DF) is set to a logic one value [105].

20 If odd, the index n is incremented by one, and loading of the
next field into memory 12 is initiated [107]. If odd then the field
currently residing in memories 12 (Bn) and 14 (Bn-1) are even
and odd respectively. The current frame is built [108] from the
fields currently in memories Bn and Bn-1, with lines of video

25 signal from memory Bn as even lines and lines of video signal
from memory Bn-1 as odd lines. The even and odd fields in
memories 12 and 14 are in normal order and thus the signal
display first (DF) is set to a logic zero value [109].

After establishing the state of the signal DF, The signal DT

30 from the threshold detector is loaded [110] and examined [111]
for the current field. If the signal DT is low indicating no field
redundancy, the next field is loaded [115] into memory so the
memories 12 and 14 contain a new frame of data. 'The system
then returns to step [101].

35 If the signal DT is high indicating field redundancy, a
variable last_drop (LD) is examined [112]. The variable LD keeps



8. Apparatus for processing a video signal conprising: asource (10) of
vi deo signal; neans ( 12,14) for conparing respective even lines of 5
consecutive image franes and respective odd |ines of consecutive inmage
frames) and for generating a signal indicative of all even lines in
consecutive image frames or all odd lines in. consecutive inmage franes
bei ng substantially redundant; neans (,21) responsive to said signal

i ndicative of all even or 10 all odd I'i‘hes of image franes being
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said recon | e r,tg LSS .5 10, The appar at us
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conpr essed V|§eﬁ ai? f;@ﬁ] aid co ¥e33|€n neanig ﬁnd,to sal d signal DF,
for formng tFaf8ffolt: pddid: Shél?ﬁ;%ercés drepping 4he pfield sBHGBHY and
payl oads) sarresiditgidpothe heemory béi nFher syseel theni beanohes back to

15 step [101].

FIGURE 6 illustrates an exemplary embodiment of a receiver
prepared to utilize the flag data DT/DF to reconstruct video data in
which redundant fields have been excised. Compressed video
data from a transmission path, for example a tuner is applied to a

20 transport processor 60. The transport processor receives the
transport packets of compressed video and synchronizing
information etc., separates the compressed video signal from the
transport packet headers, and applies the compressed video signal
to an appropriate decoder/decompresser. If the redundant field

25 flag data DT/DF is contained in the packet transport headers, this
flag data is separated and applied to the system controller 64,
with any other ancillary data needed by the system controller 64.
If the flag data DT/DF is contained in the compressed video signal
per se', it is separated by the decoder/decompresser 61, and

30 applied to the system controller 64. The system controller
ultimately directs the signal DT/DF to a memory controller 66.

Compressed video signal is decompressed by the decoder 61
and loaded into a display memory 62. Nominally the display
memory 62 will contain a frame of decompressed data. The

35 decompressed data is coupled from the display memory to an
output display device (or to a recording device etc) via a



10 said signal DF, and said payl oads being arranged to coint ain said
conpressed video data. .A{@. Ahs% AUs. AYU. As. A As.A'Y . A[. A Ah. A{.A
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'109& ()-t$I 80l s® f[‘h@%}ﬁftﬂ& 6) -the display memory is also coupled to an
additional field memory 65, and the output of the field memory

5 65 is coupled to a second input of the multiplexer 63. The display
memory 62, field memory 65 and multiplexer 63 are controlled
by a memory controller 66. The memory controller .66 is
conditioned by the system controller 64, including signals DT/DF,
to provide video data from the respective memories for display.

10 If no field redundancy is indicated by the signals DT/DF,
decompressed odd and even fields are respectively loaded into
the display memory in odd and even field positions responsive to
the signal DE. The odd and even fields are then consecutively
read from the memory 62 in interlace fashion.

15 If a field associated with redundant information is indicated
by the signal DT/DF, when such field is read out to the display
device it is concurrently captured in the field memory 65.
Thereafter the field of video signal in the field memory 65 is
coupled to the display device by the multiplexer 63 in the

20 appropriate field position. Depending on the particular
decompression system, it may not be necessary to include an
extra field memory 65 and multiplexer 6_3, for field repeats, and
the repeating of fields of video signal may be performed directly
from the display memory 62. The latter arrangement reduces the

25 amount of necessary hardware, but increases timing constraints
on both the display memory and the decompresser 61.
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successive fields/frames are substantially similar, excising ones of
such substantially similar fields; and said apparatus further
includes;
. means for generating output frames from the remaining
25 non-excised fields; and
means for compressing said generated frames.

3. The apparatus set forth in Claim 1 further including:
means, for generating first flag data indicating respective
30 generated output frames which contain a field to be repeatedly
displayed when decompressed; and
means for generating second flag data indicating which field
of respective output frames should be displayed first when
reproduced.
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generated output frames which contain a field to be repeatedly
5 displayed when decompressed.

5. The apparatus set forth in Claim 1 wherein said even
lines comprise even fields and said odd lines comprise odd fields,
and said apparatus includes means responsive to said signal

1 0 indicative of all even or all odd lines of image frames being
substantially redundant, for excising only a predetermined
number R of fields for every P consecutive occurring fields from
said source of video signal, where R and P are integers with P>R.

15 6. Apparatus for receiving a compressed video signal
including information DT/DF indicative of fields of compressed
video signal to be displayed more than once after decompression
and the order of display of decompressed fields, said apparatus
comprising:

20 means for receiving said compressed video signal;

means (60) responsive to said received compressed video
signal for separating said information DT/DF;

means (61,62,66) responsive to said received compressed
video signal for decompressing said compressed video signal to

25 provide output frames of video signal; and

means (63,65,66) responsive to said information DT/DF for
repeating ones of fields of said output frames.

7. The apparatus set forth in Claim 6 wherein said means
30 responsive to said information DT/DF further includes means
responsive to said information DT/DF for providing respective
output fields in a predetermined time sequence.
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8. Apparatus for processing a video signal comprising:

a source (10) of video signal,;

means (12,14) for comparing respective even lines of

S consecutive image frames and respective odd lines of consecutive

image frames, and for generating a signal indicative of all even
lines in consecutive image frames or all odd lines in. consecutive
image frames being substantially redundant;

means (21) responsive to said signal indicative of all even or

10 all odd lines of image frames being substantially redundant, for
excising said all even or all odd lines in ones of image frames
containing said all even or all add substantially redundant lines;

means (25) for constructing consecutive image frames of
video signal from remaining video signal;

15 means (11) for generating a signal DF indicating the
temporal order of occurrence of odd and even lines in respective
reconstructed image frames; and

means (26) for combining said reconstructed image frames
and said signal DF for transmission.

20

9. The apparatus set forth in Claim 8 further comprising:

means responsive to said signal indicative of all even or all
odd lines of image frames being substantially redundant, for
generating a signal DT indicating which ones of said reconstructed

25 frames include video data associated with said substantially
redundant lines; and

means for combining said signal DT with said reconstructed
image frames for transmission.
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