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COMPRESSI OV DECOVPRESSI ON SYSTEM Thi s invention rel ates to appar a% us for -
processing video 5 signal prior to signal conpression and post
deconpression. Mdire particularly it relates to apparatus for elim nating
redundant fields of video signal (at an encoder) and restoring (at a
decoder) fields of video signal that hhve been exci sed by an encoder.
Currently nuch eff ort FIELD&EngVMBY AT APR AFATUSOFOR. ATVIBESt ens f or

conpressi ng video signal b’j%g'wl sm ssion, and
mul ti-medi a purposes, i. g.dhgigﬁ%%?gr)ﬁl@ggge. [ 53 e f%’rm typified by the

ongoi ng devel opnent of a conpressed video standard, which is currentl
ongol ng P mp tandar y
| dentified as WPEGThis (Mittion ttates s apparitiy RCipibEesship ol oup”
which is a oggh fee 15t0f .thelol SO, _the Inte natloa I Or?an sat1on For.
.St andar di satio § HEEG'? SSIENRG FRMMIEES 0D 8 RIS ndFCHBISEMN- deMAPhi ng a
hi erar chi cal | paitigpdardy Hotretates otpapparams Pos celémindtasg needufidansf or m
transfornmed, GuRIRLHE t @thst icgaldny d ' .. for draft
of which is igootip! Sﬁdgé f‘%%sﬁ%é%ﬁr%é‘nfﬁ%"%i&f%a@%&b%@%&
92/ 160. The spPhrgder sigaaliithals haxe bean gasiserdghyl ameennodeded
(pormlrefssed) on a Cumentlybanich iefﬁﬁtomp%]gaf% fdx!’}ﬁﬁd aed%'cﬁevefﬁﬁggomessed
si gna ors?gf') u eader follo a frane header
“fol | owed bly@a s’?”.’%gﬁﬁegﬁéﬁféﬁﬁﬁiﬁ e SHals \p’)}g’h%ﬂ‘ dee:}fl%lPanélg&‘&hpri si ng,
for 25 exanpl@ansraissiom, zand amulowsgdiaf uirpesss, biye.a coagruet asagbeadBlis (a
macr obl ock beifpgtf B +exFEd ' [ XEF S by
bl ocks of pixel, dat a,?ﬁ f ol Ebf tﬁéb@%‘ﬁé‘gﬁgéwﬁé‘d@‘hggﬁr&g‘ \ségéhon.
Nomi nal 1y a cOff? etandards iy IS cHFreRtye tandiffndo @5 dMPEG. cdVESsed data
accor di ng t o stéredsVPaG "Movhig, Pictuets Expbat Goupherwibithais iaekon@hitideame
basis, gr | a . 0t ' erfor t he, requisite conpression
processesq;%%t{ene{?a@’atkgE%t%a%éﬁyglaf \ TR or Stapﬁgdiﬁm% mat eri al
is video sig PEG 1s a compressed video signal protocol describing a :
hierarchically layered motion compensated, Discrete Cosine
Transform tansformed, Quantized, statistically encoded etc. signal
format, a draft of which is identified as ISO document
20 ISO-IEC/ITC1/SC29/WG11 MPEG 92/160. The MPEG protocol
requires that video signal be encoded (compressed) on a frame
basis in groups of frames, GOP's. The compressed signal for a GOP
. 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 mext 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




originally produced on filmand converted to. video via a, %r &&1&%53
that is by 3:2 pulldown, one field out of five is redundan al
t he redundant fields fromsuch material i medi ately 23 March 2005 2
provi des a twenty percent increase in cgrrpr ession efficiency. Further,
even if the video signal was produced by a video cane much of this

vi deo si gnahWeS@thp%ﬁcﬁm 1nGRegse In comprespiaineHiCiengies of data may

Dbe redundangy, ernweﬁ gﬂqé %ﬁdé@ggg%%ggag#rbda&edm\ﬁaeéfa%nszéﬂadI | mage

redundancy w lso effect.an in on efficiency. In
order to remuqhaowaﬁ Vémﬁkgé}@éﬁlﬁ?syf@f@&ﬁlﬁrSéﬁgllaﬁge%flﬂl‘{éh&hc‘iﬂselt i s

necessary ! grarlegiotidath AP Hd AldbiedinEnsiRstanLat 16838 bt BfCi se these

fields prior to I C to the, conp S|on aratus. urther, after
- fields haves‘b@@nogﬁlﬁ S@leagew@um@y Wdﬁr@if"rq 9f %19(&111%1”865‘? el ds nust be
i mpl ement ed C|procal decodi ng apparatus to regenerate the
céﬁlprb 1Qﬁ'é‘fﬁ nt
exci-sed field An egbo I me of t resent invention is.directed to

appar at us for dbn e él?féléﬂ@ q a@ﬁ@@tﬁntﬁﬁgémﬁrwlo%xmm ng ones of

the redu“défﬁcﬁén@golﬂ @%c&é %1d%ﬂ€1 géﬁﬂelﬂfi@dﬁﬁmwbﬁlﬁnéata in a
fashion to enablef\ decodi rat us store.the e)gllm sed fields.

Accordi ng t thesga 'Ef‘é’ﬁ*e’%ﬁlsettﬁ@ﬁ% 1 dﬁrmpﬁé@ @Rli‘éﬁ-:tbo%l &€ conpressi on

appar at us C@BH{pl%”sﬁ'ﬂ)n QﬁF@fﬁtG@ P{lrﬁﬁe‘i’eﬁftéi'@mtls h@%%éiﬂex@i’s%ﬂ and odd
fields; means for co

even an ds, i nto . output, ffanmes of
vi deo si gnafystem @i fDYdBSe@M‘@@ Eﬁﬁgﬁf Hﬁbﬁtct&@ ipplesteniss Her or not a
field has bﬁ%ﬁ%é%cﬂ%dzﬂ%@@m  Shoblimusamarabnenrdtneot 11l ds of

respective output %e nmeans for essing said output franes; and
means for cekBlsade npressed franes of video signal and the codewor ds

DT/ DF COfreSpO”dA@EethoﬁﬁﬁEﬁbe Wi pFedBRt BRSO R ifectE@to b ﬁﬁdﬂx§5l on.
Accor di ng tg)anot her aspect, there is provi d%gn appar at us recei vi ng

a conpr essefPRAIEEIBE §A ﬂﬂﬁ@?ﬁdnn‘@dﬁﬁf@%&@ BIPERSING AN O EIG! t he
order of di pglgwdait PR PNhaseeHeld ! sled ehl2® d@RpAhR! Hemaining data in

a fashion to enable a decoding apparatus to restore the excised fields.

According to one aspect, there is provided a video signal
compression apparatus comprising: a source of video signal including
even and odd fields; means for combining even and odd fields into

".output frames of video signal; a source of codewords DT/DF indicative
of whether or not a field has been excised and indicative of the temporal
order of fields of respective output frames; means for compressing said
output frames; and means for combining compressed frames of video
signal and the codewords DT/DF corresponding to respective
compressed frames, for transmission.

According to another aspect, there is provided an apparatus for
receiving a compressed video signal including information DT/DF
indicative of the order of display of decompressed fields, the apparatus
comprising: means for receiving the compressed video signal; means
responsive to the received compressed video signal for separating the
information DT/DF; means responsive to the received compressed video
signal for decompressing the compressed video signal to provide output
frames of video signal; and means responsive to the information DT/DF
for sequencing the decompressed fields in a predetermined order.




conprising: neans for receiving the conpressed video Sig”ﬁ%hd@%ﬂ@ﬁ
responsive to the received conpressed video signal for separating Q%e

i nformati on DTI DF; means responsive todi he recei ved conpressed video

signal for deconpressing the conpressed“dideo signal to provide output
frames of video signal; and neans responsive to_the informati on DI/DF for
sequenci ng the désoembadisgent ef dbeipreaent saeeriianriagludera meROBr ch 2005
2a An enbodi < j i fof ink storing
foo 11 ol ds. i Fiosdle §98 AERGCEE Ak ardiptaiam e MRAROf indte ®2 00 1By
one frane i daty separatedrbyeonadeanednicryely. dopegridatp ficshds of successive
frames are sypldBONenbdicRRIGE Shgobiahd Hahldyr sRCESbrEbEd 16! d differ ences
are accumul ate over respective t1e Intervals, and the sumis, conpared
agai nst a geadeterheldediffarences: The Sighd shiffereneesategcevanlated el d i s

| th ' - t i LS i dered t
be r edundan ShACTIEISTA Hfryals, diel RO bmpfed ahjact dered to
respective predeterariacdxealaied If mosnmnet difescrecemaver a fglans lesthes of

o . e ! g

(606" oda haB¥hEprefepAziined Qeldeiang FF pobent (RIGSSs URIGLREEES |
‘data i s accbssedundamttansl max pecercisedforasthe videodata idreamat data from

odd and even fialgls i@é’ﬁe@ﬂgagé\;’ektdg&éc'&é?r&ﬂlf Vi8R QFesall r anes

respectively. Flags may *be assocl ate nposed franes that contain
data correspgamngiramescef yadee sdgnabmayikecompeseddgom tag be

i ncor por at eg...nt o | } t frames. 23
Var ch 2005 EoPtaig BAOSPTBEAEIY igscs B0, HHL! CPenpRT he RIS
system t hethomprmosgdneydreideternained. mnd she datg isiagcgsse@dtomaths) 11 ags
are renoved

signal is | (rﬁ%tfﬁ?@ﬁ%ﬁ@p{ﬂ%ﬁf%%@nﬁl;?51&@%@&22&1%%?&%8?%;?2;;@%r y
is read to predds @scapy odd and even lines in the composed frames

respectively. Flags may be associated with composed frames that

contain data corresponding to excised redundant data. The flags

may be incorporated into the compressed video data with the

associated frames.




image in raster format. The menory control apparatus is mag ‘g sive to
respective redundancy flags to repeat the display of assoCiate I €l ds of

i mage data corresponding to excised fields. 10 BRI EF DESCRI PTI ON OF THE
DRAWNGS FIGURE 1 is a pictorial representati on and- waveform di agram of a
sequence of video signal input frames and reconstituted franes, which
representation is useful in descrlblng t he invention. 15 FIGURE 2 is a

pictori al represepja and fI di agram of uence of video

signal output fr agesapfeo%\%‘b%d 89%@“%@?0% é’ggﬁé‘? astlgga g"péefﬁ BRori al

representati istEm, rtb%emmprradcm gigdal df exalamesi gmdl ahprflptcbw di ng an

I nterl aced ‘tbﬂ'@x‘i’daﬁ{ &pengwf:l 9831 fzfseﬁsﬁfﬂ:hlt gﬁscrl bi ng
éﬁéomgmaq;

the .20 inve tiggn ack ram-o or exci si ng
r edundant fi ¢4 n‘Gda%n%llgaﬂl i) l‘qaégdsmjﬁaﬂs isPRYGURE 4 i s

a bl ock di 5gmaesmof‘ya Sagagesety el cisplay hrmbry i7a@allnid hsrokiddRa 3

_apparatus'z FI flowc rt detailin efunctlonal operation
of the resequeﬁcer OI%S*‘PIIG&{ 'ﬂ eﬂ%Rﬁogt PE PRATYER é‘@ﬁ of
decoder apparrasmmsm togén&pfattlweg rsdbsdanayc dlagsddo fepwladsth‘eomspdayseﬂ

redundant vi @ggocihicdl q*i%ld§00ﬂ?%ﬁrrget fafd @dﬁ%sfyo <§|to resems af?@eg. S of video

desi gnated input video. Each col'um of circrtes r
signal, wth each circle in a field representing a horizontal line. In
that pordiln of the rowmmﬁdmscammmmmﬂbmwm@s respective boxes

2?322}’“3;22&“2(1%‘59'@%?@ o BLCHOEAY iebRRERllon o WHBRRRER o' the ow
of boxes desidittiasy off al mqumnspfmdeg signwhriopupfommas anddeo si gnal

devel oped bYIeécﬁ{stRiiﬁm)'f?anﬁsteszﬁFdH‘eregﬁc?l'tﬂl&{‘elso‘cuscﬁi’le'iﬁ Jestridiagur ri ng
fields is repro ﬂ?\?edntionnth signal str

15 FIGURE 2 is a pictorial representation and ﬂag signal
diagram of a sequence of video signal output frames provided by
a decoder apparatus, and a pictorial representation of
resequenced fields of video signal for providing an interlaced

~ video 31gnal which representations are useful in describing the
20 invention. |
' FIGURE 3 is a block diagram of apparatus for excising
redundant fields of video. signal and generating flag signals.

FIGURE 4 is a block diagram of a resequencer which may be
utilized in the FIGURE 3 apparatus.

25 FIGURE 5 is a flow chart detailing the functional operation' of
the resequencer of FIGURES 3 and 4.

FIGURE 6 is a block diagram of decoder apparatus for
generating substitute video fields for excised redundant video
fields.

30 Refer to FIGURE 1 and the row of boxes designated input
video. Each column of circles represents a field of video signal,
with each circle in a field representing a horizontal line. In that
portion of the row of boxes designated "video", the respective
boxes encompassing two such fields represent frames of

35 interlaced video signal generated by, for example, a video camera.

- The portion of the row of boxes designated "film", constitutes




The repeated fields are incorporated in the boxes encorrp l\ggm tj'gbg
fields. For exanple, in the box including the fields L, an E field N
is a repeat of field L. The row of boxes desi gnhated out put- franes

represents resequenced franes of video signal after redundant fields have
been excised. In this figure it is assunmed that the "video" franmes contain

novi ng 1 mages, and therefor only "fi I , franmes will have 10 redundant
fields of informatjon et her t the fllm uences .contai n_novi ng
i mages. |In tYidep ggmel fﬁm 109%3&@ o GX AT AatelogifpaHhEREiAOne Of

non-i nt er | acexeriyr foes da@nmﬂgpﬁemt iorepoodicyd énare sigrud Mrédinencoder. It

frams, the B8 readic BENs' i€ ihebiicta gﬂ(df JiF ths SR LSBT D006 gat o
reducti on. Ttheee rfmlds-\/l Heo @qagmlb, douthg tmahldmglthcefm]é@eht Nt angd .

"video", i% MhiffdldCRSR §L,tg sivfieRiVen fields will be identical except for
noi se cont ribltio CeSSI ve odd f| elds will be 20 identical except

for noise contri bﬁﬁ?oﬁ%w Ph boxes,slesignated oputput| framgsydsPESsgRE i nst ance,
t he redundantestgatnsedreframesuof reiddonisigmal abienclwlindagetfields hfavehe

r edundant f| ran r il L .c' e
redundant fi %eg'g eng%#é Ig' @ﬁgﬁ ﬁg’fnté]q% 8 ﬁ%ﬁgé%dgﬁﬁ% “EﬂcllémI H?e(%c (?P%Js] occur
in relati veI%Dlltﬁﬂgembme dmaghks, and ﬂl@!ﬁé‘?fr@@ ¥ il rmfmmg$ Wﬂé havent i on
wi Il only] @x@ideadanefficlyesy Irx\féﬁﬂmntwﬁetﬁlaﬂs@r mrmem"ﬁmﬁl"n are integers
with n greater than m This constrai nt Z m) ﬁ&éj@% clude the system
rate buffer THESFRERYSORIYR MPVIRGImagesy duHics % for n and mare
3 and | or Seaedquénced cfielkl Arsi gymahgdd 1mchm&umrl:alced0|ﬂmn@s‘ fidre
resequenced t hat r di i ch has
been exci se%ﬂﬂ?&eoﬁlr ggegégt:%#gﬁﬁlf ﬁ]e&,ﬂ;g?(% ;‘E%%%P 858 hg‘l‘glh%n t he
transmitted Oicenery diynhdields ohfinput tshgna d@ﬁkﬁ@lﬂt%ﬁltlﬂ'bnéméﬂe&,hﬁle fields

in the ass§ch Mraﬂma alouddl difty dfsit eads,! vifeetind #ep®Rddaid signal DF
i ndi cates whic |eId in every frarre is to be di splayed first by an

I nterlace di uaﬁ; stem A representation of the
, The input video signal could just as well represent still

"video", in which case successive even fields will be identical
except for noise contributions, and successive odd fields will be

20 identical except for noise contributions. In the no-motion or still
video signal instance, the redundant fields may occur randomly or
bunched together. If the redundant fields occur randomly, the
present system will excise the redundant fields as they occur. If,
on the other hand, still fields occur in relatively large bursts, the

25 preferred embodiment of the invention will only excise m of
every n redundant fields, where m and n are integers with n
greater than m. This 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 ome 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




23 March 2005 5 signal DF is also included in the trans ed
signal. It wll be noted fromthe input and output V|degh$%&%gs?prgnes
that even fields nomnally occur in tine after odd fields. That is an
interlace frane. includes an odd field interlaced with a 5 subsequently
scanned even field. However when video data is excised on a field basis,
reconstructed output frames may includg an odd field with a prior

PnCa feconst SeekDF, i a0 indlbiy 7R Pntrftell EladeB gkl TE o) 4 <

repeat ed at will be meted feemadhe mpwdt andit eutput videox Sieddsifirangsd that i s

nhecessary tocv&'i‘%%ld‘é'hh&ﬁﬂdll? fbc%r 1Beuﬁga?]%?e6ﬁd ff{élﬂ? S*I?'dtqubﬁx
W f

interl aced e.repeate row o oxes

desi gnat ed ‘i HY&¥ aFFaffégle r*B?)lr“é@én?% ‘P d@tq‘a&ﬁ&sw&‘ R B GURE 1 after

havi ng beef sibselpeadsd scanmsd apenogiclds e H@wevmerwhe%addeat dgakawiis h t he
respective franes.are thﬁefcg resgondl n
f

tvosbit bi nafSoRerast 4h ¢ PSR Py, TPmpl L RFARRE S °°
signal s DT aad ®fd rfécddewithval prion weerting téwen field. bHengest tison i ndi cat es

that the assaeee;gss (2 WBop NEhHE S QRN PRINGAG Hifbrubel rasiet e ri ght

bit position in eve associ ated frame is to
be di spl ayedof*‘?‘i“gf’ al EFta (’iﬁe? & WO S'I’I SWP Bogprqedﬁ Tepanted: at t‘E’ﬁat t he odd
field of 1Bereckisaciaat &dkubseoEei ﬁort anbexciisep! fAgled ﬁlﬂssnecéﬁlser)r aw of boxes
desi gnat ed d p gue ds

conpri si ng ?ﬁhgw "ﬁiu%b ?wi(? 6ﬁ §%‘B&%é‘e§g|ﬁ§ g gﬁ?‘&ﬂ%@} ©3 Ldsct% !flat es
appar at us folWltlbttél@t |fﬂ@f>&t@dlufl@kht fields, excising redundant fields and
reconstructing frpERIGUREY DJGR Soana)r bR WRsig RSN WA Habhdls. Vi deo

sianel | eoplhet 0 O b SO ety GRS, BHed e RA T )12 o
second. bul Sedeowdet yin( Bn- Appropriatbercneiyver, oAstdeiardc owidh the

respective frames are the corresponding signal DT .and DF

represented as two-bit binary words. The leftmost and rightmost

bits represent the signals DT and DF respectively. A one in the

left bit position indicates that the associated frame includes a

20 redundant field. A one in the right bit position indicates that the

even field of the associated frame is to be displayed first and a

zero in the right position indicates that the odd field of the

associated frame is to be disﬁlaycd first.

The row of boxes designated Qutput Fields represents the

25 sequence that the fields comprising the input frames should be
displayed. ' :

FIGURE 3 illustrates apparatus for detecting redundant
fields, excising redundant fields and reconstructing frames of
video signal from the remaining fields. Video signal is applied

30 from a source 10 to a first buffer 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 "




buffer nenory is coupled to the second i nput of the subtr The
first and second' buffer nenories each del ay signal by 3§§5ﬁ%'h#%0§
period, hence the two video signals applied to the subtracter | 6 '
correspond to |ike spatial positions of like field 23 March 2005 6 types
separated by one frame interval. If two fields of video signal separated
by a frame are identical (excluding no se) the differences provided by the

subtracter 16 over respective fi eri be_zero um ng the
vi deo si gnal ' P@Br%“é’é"ﬁ%@g LVuﬁpﬁaﬁﬁ@coﬂF gyva Thgde?eﬁl%lﬁlée@ a%‘l’oped by the
subtracter 1€ignal escppmte@dbyOaaframm age ddeatdcal Yéxchodinh rﬁilseﬂ)l na¢ es signal

cffecte of SHEehEAl ARAFEAF 6 TiCSubatiter' 367 UBL tepRAYE fild "¢
di ff erence an:rg.@@s awdlatm)lzeéa {assaming ctheulvadeo sigBalvreprsisantso t he
-absol ute yajuimagbet Bﬁzyql f f?ﬁ@rkﬁ?&réﬂ@esa%‘\'( %BA %Hmﬁfetra&&erm

respective field |ﬁe$rva s. The sumed o a threshold

detector 20 Hi§eABPHER WYy 2, pRIIRgFIRF MY H) é" 1ﬁhe§mlﬁate§/aﬁlﬁﬁa and i f the sum
of diff erencéiffdrences rless)euhhnve prealetiernsinleds valud Hanorder ttbr aghithikeval ue,

| ast st dpféﬁeﬁggfe sOBE ShnfEHBISE AP che iacBPHRE GtelEI Pl 104",
of buffer ne¢@ed nffelrerncpherallmnam; agqpémderwt ranac¢rmulates hid dﬂlme@e t he

field curteniey- aﬁ%@hﬁ@ vamebubtethemmrei/e[ﬂe’es' ar@%t%u@ﬁmebmq@uﬁﬁﬂwmant
Video data fromthe

nori es d 14 are applied 20 to
resequencer 24T 5?1??6\9?‘580’3’&% A DESTYA S he%gsuﬁ'&’@“i?ﬂ %uesdﬁsﬁ %Eplf?f?ttﬁe
odd/ even fi ed dhrggimldedetsicosr 20. viltereiresthgyeavercomdpareds ponsi sheesloldf i el d
type data frg h e o s tor 20,
Cxbrsee and Tpby SnfClEHe bt o BftrétghPes by @?ﬁgpésé%@ce 16 786
resequenced Widde %ltgthé@t‘aa ne, the ofipld stored in comifer ge@RTRpbArkt us 23
whi ch mayl 5nednsiigerdd TOdHRIatONRED SthkethsthRAAt Chievso caslar o@sﬁﬁﬁls&hﬁd Wi th

2n?o§lg;§e dgolfr%lr E&Tr a&ﬁﬁo%‘ng%tﬁiad eﬁfiowgé’? ﬁ&’fé%l:a‘%g{lﬂﬂ%?gg |o# e, par at us
- sum is greater than the threshold value, the field currently Stored
in buffer memory 12 in considered non-redundant.
Video data from the buffer memories 12 and 14 are applied
20 to a resequencer 21, and video data from the source 10 are
applied to the odd/even field type detector 11. The resequencer
21 responsive to field type data from the detector 11, and data
from the threshold detector 20, excises and reformats the fields of
data from the source 10. The resequenced video signal data is
25 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




23 is applied to a data formatter 24. The data formatter

conpressed data with ancillary data for synchronization and or error
detection/correction. If the conpressed video signal is to be transmtted
over a nedium other than copper wire, for exanple, it will be necessary
to provide the conpressed video signal with further noise. 3 5 protection.
Hence -t he conpressed data from the dafa formatter 24 is applied to a.

transport pr&%ﬁa%?fﬁ W%ﬁqﬂaa.ﬁ@m@' Og&a%rwcr?% Cayp@ sdgndapey . Thi s

redundancy is S tan to signa
decodi ng. Th‘?e*’“tiﬁE antporignph d@@%@l@g 26 h%rtmswatcmé@@emr afpedng a

payl oad of :Rﬂ&@@t@ﬁ rﬂafﬁ@dxawi Pdyloa@nef af gadduieiRinéd tiumbéed dfl exi bl e

Feopect LQ?!%&'@@ SR io [b?sf' decga@miict heﬁgt i3y Eq e kB, her
i nformat i o identifieanshor spasrabcbados ofithini sespauti veedmages eftost avbiehPat ent
No. 5, 168, 354 e%&[#]a‘?fj daﬂ)p@ d’eznf andsfﬁf'efﬁtrh{%g Rlrorsiatioy! dpo  Signal For

Transm ssi on forrrat e cQ reSS| on apparatus 23 operate
under the. CBARIRATt OPTOCESERRSY @ésﬁham o8t .sw'érutzé Stafes cB#enbl 1 er 22
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transport pagdRfifion the formatter 24 to layer the output data in a
predetermined hierarchy, e.g. according to the MPEG signal
protocol. If in fact the controller and formatter are programmed
to provide MPEG formatted data, the aforementioned flag signals
20 DT/DF will not be introduced in the data stream by the formatter
24. The signals DT/DF will be provided to the transport processor
26 with the associated frames of compressed video data. The
signals DT/DF may thereafter be incorporated in respective
transport packet headers associated with transport packets
25 conveying payloads which include Frame Header information.
Alternatlvely, if the encoder 25 is not an MPEG encoder, but
perhaps a modified MPEG+ encoder, provision may be made to
incorporate the signals DT/DF within the frame headers of the
modified MPEG compressed data. In this instance the controller
30 22 and formatter 24 will be prearranged to incorporate the
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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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 posmons 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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fields ini§eedws iféslds 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,
-variable last_drop (LD) is examined [112]. The variable LD keeps
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of dropping the freifpqur ellﬁtuls}/rates 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




residing in the nmenory 14. The system then branches back 8 M. %Mp
[101]. FIGURE 6 illustrates an exenpl ary enbodi nent of a récerver ~prepared
to utilize the flag data DT/DF to reconstruct video data in which
redundant fields have been excised. Conpressed video data froma

transm ssion path, for exanple a tuner'is applied to a 20 transport
processor 60. The transport processor receives the transport packets of
conpressed video and synchroni zing - inf'ormation etc., separates the
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the signals BY the signal F, when such f1e1d is read out to e 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 63, 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.




deconpressed odd and even fields are respectively |oaded | i spl ay
menory in odd and even field positions responsive to thebgéé%ghagﬂg The
odd and even fields are then consecutively read fromthe nenory 62 in
interlace fashion. 15 If a field associ;igted with redundant information is

i ndi cated by the signal DT/ DF, when s& h field is read out to the display
.device it is concurrently captured in the field nenory 65. Thereafter the
field of video signal in the field f&EnBAIMS65 is coupled to the display
device by the nmultiplexer 63 in the 20 appropriate field position.
Dependi ng on the particular deconpression system it may not be necess,ary
to include an lextr ¥idéwdignaeovdipreSion a stdophprieng:63, for field
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order of fields of respective out.qut fr ns for conpressing said

out put franes; "4i8° ﬁ%fz RIGPS1ED rﬂ%ut?gffbﬁ-?ségggd frames of video signal

- and said codeypads RV Ronftehings RefireGet o fingsdseeifi widevonpgiedsaddf saides,
for transm ssion. 2. The video sj.gnal conpression apparatus_.set forth in
Oaim 1. Colromsndd TR ¢ GOrmesDIBHIE oriparERRECHIET ceOBEMErsed frames ofor
successi Vﬁaﬁénﬁ{&?ﬁ)n@”d excising one of said fields if said conpared fields
are substantially simlar; and said conbining nmeans conbi ning the
remaining fields infbefvideessignal compression apparatus set forth in Claim 1,

including:
circuitry for comparing corresponding fields of successive frames and
excising one of said fields if said compared fields are substantially similar; and
said combining means combining the remaining fields into frames.
3. The video signal compression apparatus set forth in claim 2, wherein
~said circuitry for comparing includes means for comparing successive even fields
and comparing successive odd fields and if respective ones of the successive even
or successive odd fields are substantially similar, excising one of a pair of such
substantially similar fields.
4. The video signal compression apparatus set forth in Claim 2, further
including:
means, for generating first flag data indicating respective generated output
- frames which contain a remaining field corresponding to a field which has been
excised; and
means for generating second flag data indicating the temporal order of the
remaining fields in respective output frames.
5. Apparatus for receiving a compressed video signal including
information DT/DF indicative of the order of display of decompressed fields, said
apparatus comprising:

means for receiving said compressed video signal:
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