23 March 2005 1 FIELD ELI M NATI ON APPARATUS FOR A VI DEO , 005
COVPRESSI ON DECOVPRESSI ON SYSTEM Thi s invention relates to apparé%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.
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accordi ng to stamedsVIPES “ﬂ\domhtg Pierueds Ex 1‘:r1€iblufp|'1erv.rlﬁ’n'&hauic laebdnﬁﬁltfclba”e
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is a compressed video signal protocol descnbmg a
hierarchically layered motion compensated, Discrete Cosine
Transform transformed, 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 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




signal. Note however, if the source material is video sig [ ally
produced on filmand converted to. video via a Tel eci ne, g?é/l%rﬁfég@lbg by 3:2
pul | down, one field out of five is redugdant. Renoval of the redundant
fields fromsuch material imediately 23 March 2005 2 provides a twenty

percent increase in conpression efficiency. Further, ﬁgven I f the video
signal was Proddssd BYCRENPRISSNE IATCASC 1GOMCSEIACIAIEBCYi gnal may

represent SF?Hhér”E%ﬁ if the 56'??@% wﬁé?ﬁ‘@ﬂu@éd@ﬁ}ﬁvﬁ%o%mﬁé@ndam

El i mi nation t iLn sone o sti e redundancy wil |
“al so ef f ect MHich ﬂ§F 8yad ¢¢131851§‘1]tﬁﬁ%3éﬁﬁﬁs@ﬂfﬁtﬂfgﬁé‘gesaIlﬂmﬁlﬂ?@rcﬁsﬁ realize

such enhanCﬁ%ﬂé%ma%@rma %%f&ﬁmﬁiémcufﬂﬁﬁynaﬂlén'(at negsinapurt ®fi dentify
|magef|eldredu ahme after ?ﬁs; hese.fi el rior to

- appl i cat i onS9BI& Pletnccy i@ﬁgﬁéﬁ @g@%&% eHeft armfé’faawmds have been
excised, a cg¥Hredsioh elfﬂ@féhbgyl ng excised fields nust be inplenented to
|nformthe recl procal decodi hg apparatus to regenerate the excised fields.
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aspect, thefd deiepting T@dﬁnge ngyparedes warge i excising one
redundant video image fields, and encoding the remaining 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.




receiving a conpressed video signal including infornationziﬁﬁé%h glcatlve
of the order of display of deconpressed fields, the apparatus "conprising:
means for receiving the conpressed videp signal; nmeans responsive to the
received conpressed video signal for sé%hratlng the i nformati on DT/ DF;
means responsive to the received conpressed video ?nal for deconpressing
the conpressed viAdeomhegianenbopitheinresont timven&marm wiley adB6mOYhal ; and
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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.




redundancy flags are renoved. The corrpre‘ssed data is then qﬁg% nd
deconpressed video signal is |oaded into a display 5. mem%ray. %bezg)e(%uently

the display nenory is read to provide an inmge in raster format. The
menory control apparatus is made responsive to respective redundancy fl ags
to repeat the display of associated fields of inmage data corresponding to
excised fields. 10 BRI EF DESCRI PTI ON THE DRAWNGS FIGURE 1 is a

pictorial represenfali and wavef orm di agram.ef a.sequence of .video si gnal
input frames and rﬂ;'ezéolgr)les%tef‘f(?.}rt 381\1*9@%& aﬁiacﬁlg% rsé%ﬂt SO PE%%seful in
describing tshetemy &he | compedséd GiRRaP is sepaminedorandl angpfiekknt ati on and
flag signal pgi f S Vi | t f; provi ded
by a decoder%@%ﬁfﬁfqﬁgnﬁq&%gﬁ'al ﬁgp?gg@ﬁ%s&%ﬁoﬁ%ﬂf i$ ?tre@gquenced
fields of vi (ﬂ’@ﬁgg?‘é)n%ﬂ fdcomprestichgrideo vigaal ds elpadgd gidosa gdisplaynni ch
represent atsi ensmare. ushitsbquentesdic Bisiay hthenold iigvieali e providdan3 is a
bl ock di agraq}n%f aprpaﬂ'agﬁ]us for_ .exci ing\ redundant . fi el ds of. videp. signal

g s 4

and generating Efa A5l g(.)rmzf—erU R SRS Obiaéﬁ’taﬁ%uéf 15, ip equencer
whi ch may be respansted] (on respedtiv@UREdGndeyr dlapgs. to Bpelt QHRE display aof | ow

chart det ail izgghdiReed $Ralé As¥limARE" 8hia0Ropf o cég&_? | GURES 3
and 4. FIGURE 6 is a block di égrgﬁ o?t dggogesPBg%f)lgfg?us %?H fg‘gﬁg} ating
substitute video fields for excised redundant video fields. 30 Refer to

FIGURE 1 &fd the row of BREF DBSCRIPTEINIOPTHE DRASGFINGSch col utm of
circles represent b gl f Vi ' I th each circle in a field
representing a hoﬁlgc[)jnftkgl iil ?Sng. p?ﬁgf%?i?r%%ﬁ%ﬁ'ep%o%fm@hé&"ﬁ?&?w boxes

desi gnat ed "diagram afha pegypacei o€ vidoresigaat dnput frames vandsuch fi el ds
represent frag@snseftuiedd firitnRs! e&ﬁfbw'r@?v?es% 941360 ggg%ehﬁd igygﬁfﬂn?i@gaﬁp' e,

a video carrerﬁ. . The portion of the row of boxes si ghat e
constitutes € 1nvention. ‘

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 sigrial, 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

=




4 video signal devel oped by, for exanple, a telecine “heﬁg$ﬂm%ﬂﬁﬂ®% every
four occurring fields is reproduced in the signal stream e repeated
fields are incorporated in the boxes enconpassing three fields. For
exanple, in the box including the fields L, Mand 5 N, field Nis a repeat
of field L. The row of boxes designated output franes represents
resequenced franes of vi deo S|gnal aft r redundant fields have been
excised. In this fj e, it d that the "video" frames cont

movi ng i mage¥l canala r%mlo Y‘»f Qi expmples anialecing, Wherine gifde t
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reductlon The | Et vi deo sggnal ould j ast as V\? represent still
te ¢
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the redundantodd RALER, oo i ARREDN} o Supid thar M CRidP" BrarpdS' onoe
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been excl 5esutpht r RAARSCRIHMAO LMy iRt Ficdddl effeckhg! a bBO%Naktded in the
reduction. 7 - -
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 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




transmtted encoded signal to informthe recei.ver that on I el ds
in the associated frame should be displayed twice. A seco%%%gg&ﬂﬁoggl
i ndicates which field in every frame is to be displayed first by an
i nterlace display system A representation of the 23 March 2005 5 signal
DF is also included in the transmtted encoded signal. It wll be noted
fromthe input and output video fieldskframes that even fields nomnally

Pretd i ner ) sigt RS aldoliiudddHn Yie Hanslteh Afadec inglic, W0, 20 0
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necessary to, kee reconstr uct, rame occurred
first. In ot H@Pr ¢ gFamg daciades oy ?‘gd gﬁ@aﬂ%‘&fg&c hlé”tibarecel ver as a

sEbst l L ut esf eﬁbJr mclryﬁedaﬁneﬁd G veint fileSd neqe@ﬁrawr t‘@hererCiWemGd%cﬁa }‘is el d of
the su sequent rqne sno e..Lnterl ac eat e L e

I URE 5 ¢ he Bketaedr onof otefih st S tsfiiedd hublC EERECRRY 1ftds, o
frames of Fl @uREld fatﬂdewmhaau pg0bem¢ur115g deeadBeld.n Henepdt dpri at e

receiver. ASﬁ@Eés%h?ﬁ o ‘ch@ h@'aél'?sﬂe%h%ﬁ E eBdGn af ?cdéd?ﬁu%ié&%mél ng
signal DT and reérese as two-bit The Ieftﬂts)st and

| na&/x ﬁg
ri ght nost hP‘P%“IITE E¥nt Ph@t@FgWé’ng'DT’h&Hda e éﬁe"@’PP@ ne in the
left bit pﬂsr&oe@mcn adi g adudstititet forhanasscisedt feldf rinnis necdssaes ta 20

rodundant 11 ghdy ARG 1A NSt [hE"bufldagRAP AR SROERRS infldfadelle, even

field of the associ |'aye and a zero in the
ri ght positi ®ith nthecziﬁﬁ%atﬁﬁafleld}e odd fiel d of the associated frame is to

be displayed.-firsfy FIFURBV20thd 695 ofCHOHLEA BSighUtddU infiteEdindsepr esent s
the 25 sequence that .the fields conprl ut .frane should be
di spl ayed. FIREIRECTHS; ?q%é"ﬁllt%'{teg E;&%Wdét?g@?ﬁ Mpving
- 15 decoded in an approprlatc receiver. Associated with 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 "




fields, excising redundant fields and reconstructing fra Ihdeo
signal fromthe remaining fields. Video signal is appllegsggg%Fgépggsource
10 to a first buffer menory (Bn) 12 and a subtracter 16. An output from
the buffer nmenory 12 is coupled to a second buffer nenory (Bn-1) 14. The
out put of the second buffer menory is coupled to the second input of the
subtracter 16. The first and second gyffer nennrles each del ay signal by

35 one field period, he the t vi deo si gnal.s él ed t E subt ract er
16 corr espontYPEs yGHaLa a Y aPG ERmEo HtepYaly | ﬁé clgls Rgr"d %005 6
types sega[) atigdabysepartéd abp arﬁremc(ﬁlhre lilehvioal I(ék@lﬁdﬁi wvigles) thé gnal
separat ed by t g {noi ces

provi ded by gﬁgéréﬁ ¥ rt%glr‘g{(g l%;ﬁérher 3@@@@? e\? Ig %g} {)gﬁf:%@gévﬁ?ﬁpbe zero
(assum ng thBCTW@%dNEH obeal Zerepfassuming Stheurviidemcsigoal yrppresartsdi f f er ences
devel oped Hylinimanbdt paghHer ihe di'f&r@ﬁ@és‘ Rvefo by rlﬁccélfl:ﬁi’ﬁctterﬂlﬁ whi ch

elimnates signal .. di.fférences |ess t val ue in order to

mnimze thECeRPRUPL 6% 2 COHRE FiEPRi ﬁv t"h‘BCg %i]é@l%fitﬁﬁaﬁlgﬂﬁ‘fferences The
cored differéiffmeneéudesarthaappl padieternimedc valud dnobrdér whenghimiz? t he

bsol-ut | h
cbo ut e, vl gl A FIGES e SOFHEL LD G, O,
det ect or 20 S@iédedifferpmgeavalussnpeg eapplisda tOhﬂEsh@ldnulﬂziOUelS anbetein t he sum
of differpgcgge faﬁ%oﬁ:téeﬁﬂ%fs' ¥e tfliee|d‘i'ffb§edc%§saré h@dl:utxﬂﬂaiéﬁ g%ﬁﬁhﬂe gpl ue,
the field stored_in 5 consid redunda th the
| ast nost pre?ﬁ‘?fu?%ﬂ%’?‘&e f‘eﬁ %Fr‘(és ypae pumyme ‘f ue§ ¢ ?Plélll%ﬂ rQad out
?f Ibgffer mearothyestbld | detelseor %ﬂnwlmrgneaﬂxey aharcdhpatedr eshol ﬂlrasiiolg Ehe
ield curre stape r - redundan
Vi deo dat a “\t{z{l}iet 1F\dm’ibpff FM] Slelm Oq dﬁ%hg &%ﬁ%ﬁgg@%ﬁﬁfe gleﬂggs 1%99
resequencer than ghey thr%é@lféia‘fdﬂw dhe tfields stored in buider appmoey % he

odd/ even I5eéamsﬁdmddeé@@ﬁ&intlivuhmﬁer &.ﬁs@ﬂmmﬁevl@d-s rfesldodEi Wee tsanid el d
type data ”t%‘ef rEﬁat 38 G6ik Ofast ]fielg read oufj1 of buffer memory 14. If the
- 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




fromthe threshold detector 20, excises and reformats the g 5 data
fromthe source 10. The resequenced video signal data is app to a
conpressi on apparatus 23 which may include a notion conpensated predrctlve
encoder associated with a Discrete Cosine Transform encoder, and
statistical and run length-encoders. Conpressed video S|gnal provi ded by

t he conpression apparatus 23 is appfied to a data formatter 24. The data

formatter fqpl %haaﬁg,/t N IO RIGRAEHC AL A iR ARSI der O ﬁ@te $'data

synchroni zation on/ rrect I on npressed vi deo
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urt her noise ot e ress a fr,o ata
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March 20055 ndenadmsda]mcysgaaﬂalstocadpndmw:n sesgmxtlvh dmages efroai rwhighes of
data criticCgl bﬁgﬁiaﬂp%at&'e\%ﬁ 'd&ﬂweﬁ"e kbt dﬁgﬁlng% 3? forms

packets of data vin of a prede erm ne er o conpressed
vi deo bits, %epnqréxmcasméd@f sthtlﬁc‘lmél e ddntednptates PMERE i fies the

spati al |OCaNbOH 8, BBB effifeat f‘w;; afR@e s fof e phestingt Eacpayd ovidelat a was
derived. For &i hﬁ f or mat i. om0 transport processors of this type see

United Stat e%l ANSMYFIOB56 entitled 'Apparatus for Segnenting
Encoded Mideo SiThal foronatteraidmiasdi ohe | canpTessi¢ior apparatus223amperaie

conpr essi on @ppa' p nﬁﬁ‘é h ly~0f 0 ©Oon
controller 2 Thg‘éé?r??l?r(ﬁ Sfaggz? e §18g883 HéPa2?; anﬁ%ﬁ% data (DF)
fromthe reseqERERES 2’1 rf{i‘ IﬂCFSPl%’r’rfj@F?e( e§¥Rﬂ1d FeYSAYenoet  The

control l er 221, whd! da@nDRIfrymopsy aheshold det@iter ERhi Thet comevltbrt 2@n t he
iinﬁ.‘m?fﬁ%ﬂ? DR AR och AR o HRE it S3ANSR BBct or i mea
hi er ar chyl S ecompegssor dionprogiden altPBB $i guedletermined sequence, and to
condition 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.




protocol. If in fact the controller and formatter are pro q\q%,
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not be introduced in the data streamby the formatter 24. The signals
DT/DF will be provided to the transport processor 26 with the associ ated
frames of conpressed video data. The signals DI/DF may thereafter be
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menories 12 an }é t.o cont al two fields to

be conbi nedPRFA! réQB'éEt‘FchrtH’(fb% OfTHe W lelipppt-peida ?“Q?fﬁ 14 wll be
read out conmglswﬁwy Aftéma ﬁds{p&chlveEhnB&Spwﬁttmetd)Iﬂ&giistéﬂ 30¢ad igut of
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of a paral Beregistent 3der i Simidanlpurespective 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 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




regi-ster 31. After a respective line is witten to reg'StﬁﬁhggmhibO S
| oaded into register 31. Thereafter the line is serially fead out™ o
register 31. Simlarly respective lines read fromnmenory 14 are WW|tten to
regi ster 32, transferred to register 34, and then serially read out of
regi ster 34. The output signals provided. by registers 31 and 33 are
coupl ed to respective input connectlong of a nultiplexer 34. The
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oper ati on of theheneXt Jibld 4ntor exrgonder is Wtut(:&tedpﬁlﬂéﬂes Ifeviem Kthams that
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field types sheistdsecudrdfity  inansbrhbricheBheaid Beild wivhulliches of v1deo
‘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




be an even (odd) field the system branches to path 103, lgg %% 206@ (107,
108, 109). If even, the index n is increnented by one, 'oading of the
next field into nmenory 12 is initiated [103]. If even then the field
currently residing in nenories 12 (Bn) and 14 (Bn-1) are odd and even

- respectively. The current frame is built [104] from 15 the fields currently
in menories Bn and Bn-1, with |ines o V|deo signal from nmenory Bn as odd
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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




determ nes the nunber of fields that are pernmtted to be %qﬁ 2?)0%“
sequence of fields. The |owest valid value of FDis 3 pefrmtting ore
in.three fields to be dropped. An FD value of 5 wll'permt no nore than
one in five fields to be dropped. If the difference (n-LD) is |less than or
equal to FD, DT is set to zero [113] and the system branches to step 115.
In this instance the system 10 precludes the dropping of a field even
though it is redundant. Alternativel bf the difference is greater than
FD, then LD imukiplexer 63.[ 1Wienang fiedd meduntiancy iis| islieated) dateds[ 116]

into the memphpfed ]d'iré’dlﬁz Itom thé Ih@ﬁl_ld 2669,f E@Cttheot)u ﬁpﬂb t he field
currently residi | system 6@ ranc back to 15
 step [101]. FI GUR%q‘@ ORI ngffgg QWPWe@?@PPYe’i% Pnepepls %9 @8cei ver
pfgpa(fj ed t]9 adididi aealt Iﬁ&ldm@nﬁ&yaﬁﬁmdﬂa ttﬁerég tbﬂqherleR%g rﬂ@atn@rjm whi ch
redundant fdi sed v 0 a m -
transm ssi on%lgg?ﬁ'n%%;ﬁg Sgrglsgcég‘?ﬂgﬁgp%feglbeplmg Iﬁﬁx%f gé

processor 60 mqrnerYréa,srfwld pregeerys @5 rande invektiplexer t&3ampo¢dntp@ld¢¢ts of
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conpr essed Vi Si fr e transp
conpressed vi© 8@8%‘?'8‘?@'33{ ttge aWSé‘HBrBBWQ gr o&goéﬂ,frp o Signals P T/PF, t he
- r edundant f | &b dpatvitle agidiat dabBl/fobm she ordspeotide i menterigudoet disphays por t

~headers, 4ly $¢ rH]EP?elﬂa} n%laﬁ@ a{nqﬁc%gg Egp q?egsélg’#etﬁrﬁy tem controller

64, W|th any. er anc ary a nee mcontroller 64. |If
the flag dat Qewmrcm @é@alanddewﬂntﬁgldﬂ)rﬁscesmcuwebo londed| intper se'

it is separ am@l dm rﬂaﬁ@fserﬁld%qanaﬁaseeén Gﬁelda ?ox?soli’bégﬁﬂ\sl% tfge
system contr er ég‘ip KSES%JH contro sftré [t te y d cis.the signal
DI/DF to a ol Ii ¢ nﬁ?"é% d\§| ‘bﬁé’ﬂs?@ltﬂ'«%}ﬁrrpressed
3y tlhe decodecacB]frandltheadmm‘myt 62?1nl|ﬂnéﬂac¢reﬁmhimﬁ2 Nom nal |y the
I splay gepory 6 I t
deconpressed, dat a¥| \;\‘4‘ cﬂleﬂ?%?‘#&a‘%dt t@rﬂg PJq %%p{n%ﬁﬁgugﬁl £ Jﬁféa{ﬁ%
device (or t8Yathe stgnalngTdRF, sehen spuchi ﬁehi ’is read out to the dlsplay

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.

Spl ay




23 March 2005 11 nultiplexer 63. Wien no field redundancy,hs. .| ndingat ed,
data is coupled directly fromthe nenory 62 to the outpu¥3§%y%§gpﬁ$he

out put of the display nmenory is also coupled to an additional field nenory
65, and the output of the field nmenmory,,5 65 is coupled to a second i nput
of the multiplexer 63. The display nen&?y 62, field nmenory 65 and

mul tiplexer 63 are controlled by a nenory controller 66. The nenory
controller 66 is conditioned by th€&8Sn controller 64, including
signals DI/DF, to provide video data fromthe respective nmenories for
display. 10 If no field redundancy is indicated by the signals DI/ DF,

deconpressed odd an¥iguesighaladodspression agpaatiswoimprisigglied i nto the displ ay
menory in odd and evg}:} f.éel d %siti ns respa%r(lé(iﬁf t@ﬁ;the signal DF. The
odd and even fREPHSCAYIdeRHZaYHBEVIME &Y andedy PGS t he nenory 62 in
interlace fashiins Ifar | donfbi gf} dvars sel 88@diMbs Mnfc® SURARMramBS QfMRidedN 1S
i ndi cated by the signal DI/ when such field is read out to the display

devi ce it siggakoncurrently captured in the field menmory 65. Thereafter the

field of video_si | BII‘?D : ' t.o i ay
device by the F‘rﬁpg&%l 0efxé(g)rd teg%rﬁfldn the 28 gé%?%g‘rfﬁ)sél%egﬂ%rﬁgﬁ&fé%ltﬁ %%.%%h
Dependi ngexrcis¢handmdi¢ativiearf thel ey besiconf figkiseofirespectimg ontput frnmescessar y
to include an _extr ield nme nmul tiplexer 63, for field

field nor y. ,65.
repeats, and Pﬁénﬁg%fe%&?l?{?%%?%ﬁé|°d@‘§rqgwa% i gnal may be performed
~directly fromidass dfc&D'c@mbiﬁ@igr Yofiiprestae Ifiainedr ofr videgesgialr addcesidt he 25
anount of necessary hardware, but_.increases timng const rea:_%_s on poth the
di spl ay n® s d W le comsrrandipg 6 10 ISSIMGHVR RTEPIESS pses,1 . 193 deo
si gnal copRp§sakfy. apparatus conprising: a source of video signal
i ncl udi ng even and odd fi el ds; ) .
: 2. The video signal 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:




means for conbining even and odd fields into output frame ' si gnal
a source of codewords DT/DF indicative of whether or not g3?@%¥8§@§§ been
excised and indicative of the tenporal order of fields of respective out put
frames; neans for conpressing said output franmes; and neans for conbining
conpressed frames of video signal and id codewords DT/ DF correspondi ng
to respective conpressed frames, for transmssion. 2. The video signal
conpr essi on appmaas usspeasivedot said me@ividreamprassed witlaogsigoalr fari sepgratiog
conpari ng Il i el ds of successive franes and excising one of
said fiel ﬁﬂimﬁoﬁ%ﬁggmgd fields are substantially similar; and said
combi Ini ng meanmeagsbirespogsiviee men?i@i Eggefimil dsomgmaﬁd amideo 3sigghlle_ fordeo
signal conpression apparatus set farth in claim?2, erej said.cifcuitry
Tor compafiPSRPIeHIAcE dreamPresed COfERsIang! doarekide aiiRyk franks) o Vidshg
conparingsgmgggﬁgive odd fields and if respective ones of the successive
even or successive odd fields are substantially simlar, excising one of a
pair of such 81888 afRspansiyesite paid fintarmgtion. IYNOK| o ssayeraing ofplessi on
appar at us | j : j.ncludi ng: neans, for generating
first fIagéﬁg?éﬁ%%%%%@F?ﬁghggégg% |§§?8g%%?ated out put frames which
contain a remaining field corresponding to a field which has been excised;

and neans for generating second. flag.data indi ing. t ral. arder of
t he renaininggfieliﬁe@ﬂpw@ é%%#9§g5ﬁfkﬁﬁlgr ﬁ%%gl%p&%%@gﬁiﬁﬁgﬁ@g@tg

r ]frceihvi ngsﬁdcm]g@gmﬁ?ﬁM/fD@gﬁ&ﬂmaincluaigb Pﬁéalng rdspb_@sévattbogai@maﬁdhpa_ti ve
of the or i spl ay of degqnpresse s, sai appar atus conpri si ng:
neans-for%ﬁgE@TQ?H6”§HPE0@8%B?8@§Eﬂpﬁﬁﬁ%bﬁ§ﬂﬁnal: 23 March 2005 13 neans
responsive to said received conpressed video signal for separating said

i nf ormati on DT/ DF;




means responsive to said received conpressed video S‘Q”a'2§%k1ch2005
deconpressi ng said conpressed video signal to provide output #dires ~of
video signal; and neans responsive to said infornmation DI/ DF for
sequenci ng said deconpressed fields iR a predeterm ned order. 6. The
apparatus set forth in claim5, wherein said neans responsive to said

i nformati on DT/ DF further includes neans responsive to said information
DT/ DF for repeating ones of deconpressed fields. 23 March 2005 14 FI ELD
ELI M NATI ON APP%E%TUS FOR A VI DEO COWPRESSI O  DECOVPRESSI ON SYSTEM
ABSTRACT OF FRBREDDESCMOIBBREON| ARBARATUS FOR B NESSE® NCOMITEH -4 ncludes a
nenory (12, PECOMBRESSIONNGYSEBMS i el ds of i nage data and §$§$?Jing 5 fields
of image data separated by one frane intervals. |Inage data from
corresponding fields of successive franes are subtracted (16) to generate
field differences. The fi cABSTRACE OREHEDISCLOSURE! at ed (18) over

e et D S e AT 5 Lt
the predetd h L) t c i ge 8i ovidibng
][edundan]p’ ieddsreof _liﬂlagléxﬁhﬁae@epﬁatt&([j BEShRe ?}Mﬁeai&éﬁﬁlﬁr?lﬁégésﬁa( 2%
tara typitdiicegfedfnafie® SATRCBE sdcebsickodtames eenshoriotfl 18
det er ni ned (}@1)to gemenate fislda differoncessed ter diald héiffereness iave fiel ds in
nemor y SUCBcéﬁﬁhlﬂé&a(fSpmﬁgdr&g:@gm‘g‘géisda'iﬂ%{‘?@fig d W g gyen 1l nes

in the conposed f‘ia&ﬁé r'espectively. e Ae ASsdtiatd with
conposed f FRHPared, (4 aguiasiya guedstermired: oidug.n dhta sussfi ated with

exci sed1fU differenensl otérchr ffietidi2lesy thie gRMposesicimniRD vallgs! thde
di splayed {ids3treceh? fidld is considered to be redundant and may be
: excised. After respective fields are excised (21), frames of video
signal are composed (25) from the remaining fields. The field
- types (e.g., odd or even) of the fields in the memory are
15 determined (11), and the data is accessed from the respective
fields in memory such that dita from odd and even fields occupy
odd and even lines in the composed frames respectively. Flags
(DE,DT) are associated with composed frames to indicate which
fields contain data associated with excised fields, and which field
20 of the composed frames should be displayed first.
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