METHOD AND APPARATUS TO ACCOMMODATE PARTI AL PI CTURE

MPEG: COVPLI ANT - ENCODER (Pos’e wopy)
Field of the Invention This invention relates to digital yideo
encoders and digital video encoding, and nore particularly to error
correcting. The nethod and apparatus of the invention detect errors in the
synchroni zat'ion signals of the incom ng data stream and stop encoding until
the next line, field, or frame, thereby preventing these errors from
degradi ng the vi deo out put of the encoder and propagating through the

net wor k. 1

METHOD AND APPARATUS TO ACCOMMODATE
PARTIAL PICTURE INPUT TO AN MPEG-COMPLIANT
ENCODER

. Field of the Invention

This invention relates to digital video encoders and digital
- video encoding, and more particularly to error correcting. The -
method and apparatus of the invention detect errors in the
_synchrbnization signals of the incoming data stfr:eam and stop
encoding until the next line; field, or frame, thereby preventing
these errors from degrading the video output of the encoder and
propagating through the network. ‘



2 . Background of the Invention For a
digi'tal video encoder subsystem such as an MPEG 2 or HDTV conpli ant
~digital video encoder subsystem the occurrence of an error, such as

swi tching the unconpressed video source from one device or channel to
anot her whil e encoding, can pose nmany problens. The input video stream
~could be disturbed in such a manner as to present the encoder with one or

nore of the follow ng problem scenari os: 1. Too few pixels per
line for the current input |ine. 2. Too many pixels per line for
the current input 1ine. 3. Not enpugh lines for the current
field/ frame before the - next fierd/frane arrives. 4. Too

many lines for the current field/frame before the

Background of the Invention

For a digital video encoder subsystem, such as an MPEG-2 or
HDTV compliant digital video encoder subsystem, ‘the occurrence of
an error, ‘such as switching the uncompressed video source from one
device or channel to another while encoding, can . pose many
p'roblems The input, video stream could be disturbed in such a-

manner as to present the encoder with one or ‘more of the following .
problen scenarios: ' _— —_— -

1. Too few pixels per line for the current input line.
2. Too many pixels per line for the current input li_ne.

3. Not enough lines for the current field/frame before the
next field/frame arrives.

4. Too many lines for the current field/frame before the
next field/frame arrives.

5. '~ Odd-to-Even or Even-to-0dd field parity switch in the
middle of a field.

6. Failure to switch field parity between fields.

Typical prior art encoding subsystems may respond to such
disturbances by stopping the encoding process, that is, hanging, or
by producing continually shifted luminance .and/or chrominance
output components, or by inverting the even and odd fields, or some
other undesirable output. These responses- all serve to carry the
disturbance through subsequent pictures.



next field/frane arrives. 5. Qdd-to- Even or Even-to-Qdd field
parity sWitch in the m ddl e of a field. 6. Failure to
~switch field parity between fields. Typi cal prior art encoding
subsystens may respond to such di sturbances by stopping the encoding
process, that is, hanging, or by producing continually shifted |um nance
and/ or chrom nance out put conponents, or by inverting the even and odd
fields, or sone other undesirable output. These responses all serve to
carry the di sturbance through subsequent pictures.

3 A nore desirable response tg such an input video disturbance
woul d be to correct the error and resune normal encodi hg as soon as

- possible fol |l owi ng A hfrengusivasied rbspodd touch an inptikusiddddistaibahce a

| cl ear ”693059& ﬁbrﬁé'ﬂ%%f¥3¥.%BB@£%£8§ 4 resume normal encoding as soon as

possible following the input video transition.

Thué, there exists a clear need for a method and apparatus to
detect and correct é:rors in the synchroniZation_signals of the
input bitstream to the encoder, that is, the pixel bus, before the .
errors propagate through the system and become perceptible to the
viewer. - : . P :




detect apd correct errors in the synchronization signals of the input
bitstreamto the encoder, that is, the pixel bus, before the errors
propagat e through the systen1and become perceptible to the viewer.

4 Summary of the Invention : This i nvention
provi des a nechani sm by which a digital video encoding systemor subsystem.
for exanple, an MPEG 2 conpliant encodi ng subsystem or an HDTV conpl i ant
encodi ng subsystem can respond to an input video error and the ensuing
partial picture scenarios, such as an inconplete field transm ssion where
the field parity changes before the end 01 the field, or identification of
a field end where subsequent |lines are of the sane party as the .previous
field, or where an erroneous |&agn@RF dfs t3COHOLRESGnaNd the rest of the
line is identified as being of the wong parity, or the like.-The nethod
~and apparatus of the invention detect such errors and anonalies, and take
appropri ate action, Thishi sserticmppnovide=ndimeghahisth dypwhick & digptal sideo

until the é}[rf‘éegsdumﬂe iat brl itlihysten? Hd ©xatpleS Ol SifEe-2 "dompliant

thereafter
encoding subsystem or an HDTV compliant encoding subsystem, can.

respond to an input video error and the ensuing partial picture
scenarios, such as an: 1ncomp1ete field transmission where the field
parity changes before the end of the field,: or_identification of a.-
field -end where'. subsequent lines are:of- th amne : Las: _
previous field, or where an erroneous 1ineﬁ wdiis encountered and,
the rest of the line j.s 1dent:|.£.ted as: being of the,wrong parity, or .
the like. The method and apparatus of . the; 1nwention detect such
errors and anomalies, and take appropriate action,ssuchgas stopping
encoding of the particular pieture until the next. line, parity
field, or:picture is encountered, and:thereafter'resuming'encoding.

Aocording to our invention, there is provided a Partial
Picture Repair Unit ("PPRU") connected to the. uncompressed video
input port-of the encoding subsystem. Wwith the assistance of an
"end of picture" detection mechanism, the partial picture repair
unit detécts each of the partial picture conditions as they are
- presented at the uncompressed video interface, stops encoding, and
either repairs.the input video stream or waits .for a correct input
video. stream in such a manner as to make the disturbance
transparent to all downstream units in the remainder of the
enc'oding sirstem -pipeline. After the occurrence of the partial
picture condition, all downstream units will continue to operate
properly, although there may be, at most, two frames of
transitional video where image degradation may occur.



According to our invention, there is provided a Partial Picture Repair Unit
“("PPRU'} connected to the unconpressed video input port of the encoding.
subsystem Wth the assistance of an "end of picture” detection mechani sm
the partial picture repair unit detects each of the partial picture
conditions as they are presented at the unconpressed video interface, stops.
encodi ng, and either repairs the input video streamor waits for a correct

i nput video streamin such a manner as to make the di sturbance transparent
to all downstreamunits in the remai nder of the encodi ng system pipeline.
After the occurrerice of the partial pictuge condition, all downstreamunits

will continue to operate properly, altholigh there may be, at nost,
two franmes of transitional vi deo %degradat i on nmay occur.
- 4a- According to a first aspec? e invention there is

provided a nmethod of conpressing an unconpressed digital video image wher e’

the image is amghellihwintddi idy ¥ idnderdtdotiny Rpfbrehesages thea FUGURES
field of the first parltpé SO that there are not enough lines to finish the
current fi2PPENGRY he t parity and pixel bus vertical reference occurs

before the end of picture is signalled by an end of picture detection unit,

t he inprovenentg I%ﬁst %g“ﬁ? e§t H%Qg%gﬁg Jfﬁeéfeﬁﬁyoéfe@om{gitaps v@heo

field data of th ar|t¥‘ bIocmg 5&? q__ld
of second 9P&OGEng S¥sten Wik (Partiad ‘f‘r ure,Reppir; UpdE
until -the 1f:id1$idé acpadrefiafli Pittage: nepmr: Unigl,cancEnd o maureoquwujml

signal i s e| ved, %‘Rjﬁgﬁ% &mb{ oo DRy, N t?}ﬁfg‘f&n‘tﬁ:ﬁhﬂe‘ij fa|nrdst

parity, PFOCES |ng en a vertica erence
recei ved ﬂ'dle ssméindzr ofcthe @lmgdspbﬂﬂ‘iﬁm- Uncompressed digital video

input and indicia of the- énd’ of ‘the datastream components, that is,
"end of the line, end of the: parity field, or end of the picture are
':_inputs to the Partial Picture Repair ‘Unit. The repaired
uncompressed _digital video goes from the Partial Picture Repair
Unit to the DRAM Controller, and from the DRAM Controller to the
Uncompressed Digitél Video DRAM and the remainder of the encoding
.' subsystem. The remainder ‘of the encoder subsystem provides a
compressed video output.

FIGURE ."'2 is a diagram of the Partial Picture Repair Unit. The
uncompressed digital video bitstream comes from the pixel bus to
the Picture Interface Control Signal Blocking Mechanism, where
blocking controls are applied, and the output is on the repaired
pixel bus. |



5 . , The Fi gures The invention may be
undér st ood by reference to the FI GURES appended her et o. FI GURE 1
shows a diagram of elenents of a digital video encoding systemwth a
Partial Picture Repair Unit. The elements include a Partial Picture Repair
Unit, an End of Picture Detection Unit, an Unconpressed Digital Video DRAM
a DRAM Controller, and the remai nder of the encodi ng subsystem

Unconpressed digital video input and indicia of the end of the datastream
conponents, that is, end of the line, end of the parity field, or end of

the picture are inputs to the Partial Picture Repair Unit. The

repai red unconpressed digital. video goes f5romthe Partial Picture Repair
Unit to the DRAM Controller, and fromthe DRAM Controller to the
Unconpressed Digital Video DRAM and the renai nder of the encoding '
subsystem The remi nddletiiked Regaridtionhef SThen Inv@ntd@n a conpressed

vi deo out put. FIGURE 2 is a diagramof the Partial Picture Repair

Unit. The' unconpr essed. oI @04 o bsor Rud Yo EhSRUTs bhQUibl '4StndY ad

apparatus for detecting and correcting errors in the
synchronization signals of an | incoming uncompressed digital video
datastream before the datastream is compressed as shown in. FIGURES
1 and 2. The apparatus exicompasses a Partial Picture Repair Unit
(PPRU). - L '
FIGURE 1 shows a high level diagram of the Partial Picture
Repair Unit incorporated in an MPEG2 or HDTV encoding subsystem or -
. similar encoding subsystem.' The elements include a Partial Picture
Repair Unit, an End of Picture Detection Unit, an Uncompressed .
Dig:@tal Video DRAM, a DRAM COntroller) and the remainder of the
encc'ad:lng subsystem. Uncompressed digital video input and indicia of
the end of the datastream c'omponents, that is, end of i:he line, end
of the parity field, or end of the picture are inputs to the
Partial Picfcure Repair Unit. The fepaired uncompressed digital
video goes from the Partial Picture Repair Unit to the DRAM
Controller; and from the DRAM Controller to “the Uncompressed
Digital Video DRAM and the remainder of the encoding subsystem. The

remainder of the encoder subsystem provides a compressed video
output.

.. FIGURE 2 shows a detailed diagram of the Partial Picture
Repair Unit (PPRU) architecture. FIGURE 2 shows the uncompres'sed‘-,
. digital video bitstream coming from the pixel bus to the Picture
Interface Control Signal Blocking Mechanism, where blocking
controls are applied, and the output to the repaired pixel bus.



the Picture Interface Control Signal Blocking Mechanism where bl ocking
controls" are applied, and the output is on the repaired pixel bus.

6 Det ai | ed Description of The Invention Accor di ng
to our invention there is provided a nethod and apparatus for detecting
and correcting errors in the synchroni zation signals of an incom ng

unconpressed digital video datastream before the datastreamis conpressed
as shown in FIGURES 1 and 2. The apparatus enconpasses a Partial Picture
Repair Unit (PPRU). FIGURE 1 shows a high |evel diagramof the
Partial Picture Repair Unit incorporated in an MPEQR or HDTV encodi ng
subsystem or simlar encoding subsystem 7he el enents include a Parti al

Picture Repair Unit ' i | li%;ﬁgge

~Digital Video DRAM T%g%%d{%%?f%ﬁée% %ﬁéﬂ‘%ﬁg#ﬁ% I’Ywalé%’lr ef?Bgf t he elnégglg'ﬁﬁe
subsyst enfcenasippesdenotipgi byl thedEanehignalahexefdini kherdingrandsbevwing
dat ast r eagageNPOLRPéEgh Idde iB. Tnda8ditién,) isdeh 6PCGcases 1, 3, and 5 have

two possible variations.

dase 1 - The current input picture is a field of first parity and

E " -the input .switches to another field of the same parity,
for example, -the current input picture is an.-odd field,
. “and the -input - switches to another odd field:

a. -f-::=vajif1at_:l.-on 1 - There are not enough -l:l.nes to finilsh' the
© ¢ current field, for example the current odd field.

b. variation 2 - There are too many input lines for the
current field, for example the current odd field.

Case 2 - The current picture is a field of first parity and,
before finishing the field the input switches to a field
" of opposite parity, for example, the current input

picture is an odd field, and the input switches to an
even field.

Case 3 - Case 3 is the opposite of case 1. that is, the current
input picture is an even field, and the input switches to
another even field.

a. variation 1 - There are not enough lines to finish the
current even field.



of the parity field, or end of the picture are inputs to the Parti al
Picture ‘Repair Unit. The repaired unconpressed digital video goes fromthe
Partial Picture Repair Unit to the DRAM Controller, and fromthe DRAM
Controller to the Unconpressed Digital Video DRAM and the renai nder of the
encodi ng subsystem The renmi nder of the encoder subsystem provides a
conpressed vi deo out put. FI GURE 2 shows a detail ed diagram of the
Partial Picture Repair Unit (PPRU) architecture. FIGURE 2 shows the
unconpressed digital video bitstreamcomng fromthe pixel bus to the
Picture Interface Control Signal Bl ocking Mechanism where bl ocking
controls are applied, and the output 'to tthe repaired pixel bus..

7 _ The, PPReL-fenf od | £5- Spyée dirdd eb8Nhaky I Dipdt 1Midd BoritHdir e
scenari os, denoted q%ﬁéhe functéﬂﬂ%#iboxes in the di agram show ng case 1

through case 7. |n SHFERbrEveR ‘cases 1, 3, and 5 have two possible
vari ations. Case 1 - The current input picture is a field of first
parity and
Case 4 - Case 4 is similar to Case 3 except that the current input
picture is an even field, and the input switches to an
odd field. ' '
_ Case 5 - The current input picture is a frame picture,' and the

number of lines is improper.

a. = variation 1 - There are not enough lines to finish the.
current input picture.

b. variation 2 - There are too many inptit lines for the
current input picture.

Case 6 - The current field of a first parity completes, and the
next field is of the same parity and the pixel interxface
" parity signal does not switch, for example, the current
odd field input picture completes, and then is
follawed by another odd field. The pixel interface ODD
signal does not switch at the beginniﬁg of the next
field picture. '

Case 7 - Case 7 is similar to Case 6 except that the current even
field input picture completes, and then is followed by
another even field. The pixel ihﬁerface ODD signal does .
"not switch at the beginﬁing of the next field picture.



t he |nput switches to another field of the same parity, for

exahpl e,” the current input picture is an odd field, and t he

| nput, switches to another odd field. a. variation 1 - There are
not enough lines to finish the current field, for exanple the
current odd field. b. variation 2 - There are too many i nput
lines for the ° current field, for exanple the current odd field.
Case 2 - The current picture is a field of first parity and, :

before finishing the field the input switches to a field of
opposite parity, for exanple, the current gi nput . picture is an odd
field, and the input swtches to an . even field. Case 3 -

Case 3 is the ®@gmsi b€ ofheapessiblleatersor t b Eantdafl picture scgnarios
picture i Sreaéhlq:‘éeQ.z{ 's%k‘u@ fﬁgﬁ ofepf%&?é’ésfﬁg B@hﬂﬁet&%orﬁ)ressed él'?rin‘[i\h\{ftn
I ni sh e

field. not ‘en oug nes to
Current,mﬁyrqqmﬂhy the PPRU, resulting in the creation of a repaired data

stream on the repaired pixel bus. The repair begins upon detection
of an erroneous field or line. Processing for that field or line is
stopped upon detection of an error in the synchronizaton signals,
and processing is resumed when the end of line, the end of field,
or the end of picture indicator is detected.

' The PPRU stops encoding when it detects an -error in the
synchronization signal, corrects the error, and resumes encoding.
The specific actions taken by the PPRU for each of the seven cases
can be summarized as detecting an error, stoppingrencoding to avoid
propagating the error, correotinq the error or‘recoven;ng from the
error, and resuming encoding.

One type of error, referred to as a Case 1 error above and in
FIGURE 2, occurs when the current input picture is an odd field,
and the input switches to another odd field. In variation 1 there
are not enough lines to finish the current odd field. In this case
the PPRU detects that there are not enough lines (i.e. pixel bus
vertical reference occurs before end of picture is signalled by the
end of picture detection unit). The even field data is then
blocked, and the next odd field is allowed through until the first
odd field is completed (that is, the PPRU receives the end of
picture signal). The PPRU then blocks the remalning lines in the
odd field. Normal processing resumes when vertical reference is
received for the next even field.

In variation 2 of this error there are too many input lines
for the current odd field. The PPRU detects too many lines (that
is, the PPRU receives the end of picture signal and then additional
valid pixel lines before the vertical reference occurs for the next
field). The PPRU blocks the remainder of the odd field pixel data.



b. varjation 2 - There are too many input lines f or the

curtent 'even field. Case 4 - Case 4 is simlar to Case 3 except that
the current input picture is an even field, and the input
switches to an odd field. Case 5 - The current input picture
is a frame picture, and the nunber of lines is inproper

a. variation 1 - There are not enough lines to finish the.

current input picture. b. variation 2 - There are too nmany i nput
lines for the current input picture. Case 6 - The current
field of a first parity conpletes, and the next field is of the
sane parity and the pixel interface " parity signal does not

swi tch, fﬂrﬂf’%@aeé%&%éﬁ?ﬁes when vert2d81 fi&t&hrdiiili PikddEBred for
and then is -

conpl et es,
- the next even field.

In another type of error, referred to as a Case 2 error above
and in FIGURE 2, the current input picture is an odd field, and the
input switches to an even field. In this type of error the PPRU
detects field switch (i.e. pixel bus ODD signal switches before the
end of'picture 1ndication):..The PPRU=hlocks;a11vpf'the partial
even field, blocks the vertical reference for the "second odd
field, and allows the second odd field pixel data through until the
end of picture indication is received. The PPRU then blocks the
remainder of the second odd field. Normal processing resumes when
“vertical reference is received for the next even field.

i

In still another type of error, referred to as a Case 3 error
above and in FIGURE 2, the curreﬁi input picture is an even field,
and the input switches to another even field. In variation 1 of
this error-f&pe there are not enough lines to finish the current
even field. The PPRU detects that there are not enough lines (i.e.
pixel bus vertical reference occurs before end of picture is
signalled by the ‘end of picture detection unit). The odd field
data is then blocked, and the next even field is allowed through
until the first even field is completed (that is, until the PPRU
receives the end of piéture signal). The PPRU then blocks the
remaining lines in the even field. Normal processing resumes when
vertical reference is received for the next odd field.

In variation 2 of this error type there are too many input
lines for the current even field. This occurs when the PPRU detects
too many lines (that is, the PPRU receives the end of picture
signal and then additional valid pixel lines before the vertical
reference occurs for the next odd field). The PPRU blocks the .



fol | owed, by another odd field. The pixel interface ODD

si ghal does not switch at the begi nning of the next field

pi cture. Case 7 - Case 7 is simlar to Case 6 except that the current
even fi.eld input picture conpletes, and then is foll owed by
anot her even field. The pixel interface ODD signal does not
switch at the beginning of the next field picture.

9 Each of the possible error or partial picture scenarios results in

sonme form of processing of the unconpressed video input stream by the PPRU,
resulting in the creation of a repaired data streamon the repaired pixel
bus. The repair begi ns upon detection of Vhn erroneous field or line.

Processi r}genflé){négptof iﬁ{@? Hed idff‘elids LAPadLH P Offo £ifd E (b S SE 1190 Lé£@hes N
t he synchronizaton signals, and processing is resuned en %h eﬂg of |ine,
the end ofhen grertigal xekqxenge p"i%tliﬁc@ii"%ﬂi £gF obhe next ¢ ofie- . .

The PPRU st ops encodi ng when it detects an error in the synchronization

signal, corrects the error, and resunes encodi ng. The specific actions
taken by the PPRU for each of the seven cases
In still another type of error, referred to as a Case 4 error

above and in FIGURE 2, the current input picture is an even field,
and the input switches to an odd field'? In this case the PPRU
detects field switch (i.e. pixel bus ODD signal switches before the
end of picture indication). The PPRU blocks all of the partial odd -
field, blocks the vertical reference for the second even field, and
allows the second even field pixel data through until the -end of-
picture indication is received. The PPRU then blocks the remainder
.of .the second even field. Normal processing resumes when vertical
reference is received for the next odd field.

In still another type of error, referred to as a Case 5 error
above and in FIGURE 2, the current input picture is a frame
picture. In variation 1 there are not enough lines to fin_ish the
current input picture. The PPRU detects not enough lines (vertical
reference fo;f the next frame arrives before the end of picture
signal). The PPRU blocks the generation of the new picture
indication to the remainder of the encoding subsystem, and then
allows the next frame's pixel data through until the en_d?'of picture
signal is received. The PPRU then blocks the remainder of the pixel
data for that frame. Normal processing resumes when the vertical
reference arrives for the ‘next frame.

In variation 2 ‘of this error condition there are too many
input lines for the current input picture. The PPRU detects too
many lines (that is, the end of picture signal is received and then
additional valid pixel lines arrive before vertical reference for
the next frame picture). The PPRU blocks the excess pixel lines for.

the current frame. Normal processing resumes when the vertical
reference arrives for the next frame.



can be summari zed as detecting an error, stopping encoding to avoid

_ propagatlng the error, correcting the error or recovering fromthe error,
and resum'ng encodi ng. One type of error, referred to as a Case 1
error above and in FIGURE 2, occurs when the current input picture is an
odd fiel'd, and the input switches to another odd field. In variation 1
there are not enough lines to finish the current odd field. In this case
the PPRU detects that there are not enough lines (i.e. pixel bus vertical
reference occurs before end of picture is signalled by the end of picture
detection unit). The even field data_.is t{en bl ocked, and the next odd
field is allowed through until the first odd field is conpleted (that is,
t he PPRU recei v.m ytdue another ercounr eondihibdn, rEferPERUEO e @IGades 6 lezror

remai ni ngé f?o%éﬁﬁ d. Noeﬁgl s t?%ﬁgsw}gi r Q?_g varm vgitdtﬁﬁge

reference TS recelved e next’ even latlon
this errorcanpatase angd Bhey igpfollowed by apathex pdd: £iadds | @P& PFI’F@]-
PPRU det ectrft :9ad8oDD i signdX ies ot rwibERlat et ndiﬁx@dafofma Qiedﬂf

ccdurs fort 3 petberely Hne' Bpk AetSces et ﬁﬁé"f&%&dﬁﬁgﬁéﬁcﬁé witchs B
pi xel dat dlocks the entire odd field. Normal processing 1pesumes when the
vertical reference for the next even field is received.

In still another error condition, referred to as a Case 7
. error above and in FIGURE 2, the current even field input picture ... -
completes, and then is followed by another even field. The pixel:
interface OoDD signal does not switch at the beginning of the next
f:l.eld picture. The PPRU detects that the field did not switch, and
blocks the entire even field. Normal processing resumes when the
vertical reference for the next odd field is receivéd.

While the invention ‘has been described with respect to.
certain preferred embodiments and exemplifications, it is not
intended to limit the scope of the invention thereby, but solely by
the claims appended hereto.



Normal processing resunes when vertical reference is rece
even field. In another type of error, referred to-
above and in FIGURE 2, the current input plcture is an odd fleﬂ(BEPhAGElhe
i nput switches to an even field. In this type of error the gerects

field swtch (i.e. pixel bus ODD signal swtches before‘t\he%gf pi cture
I ndi cation). The PPRU bl ocks all of the partial even fieJd, bloC

vertical reference for the -second odd field, and allo odd
field pixel data through until the end of picture indic
The PPRU then bl ocks the remainder_of the;gecond odd fiel d Notr
: processing resunes when vertical reference i s received for the next even
field. In still another type of error, referred to as a Case 3
error above and in FIGURE 2, the curre@LAEMSE picture is an even field,
‘and the input switches to another even field. In variation 1 of this error
type therelare @ Bebhgd Pf RRNRPELFF NG AN YReQupTessed-digital wideq dmaga
det ectsbt][lat thﬁi&@rﬂl@mmmuw ai ﬂ.leléldloﬁ .a [fesit Ipafa:ityrt and thef dnphie
. occurs before e i,cture Si e e t
‘unit). The odd ?r}?agf%% % apgtth% fgfaggkeﬂ t%é %P%]t ri%&)%ttyg{g/én | elq-‘g'h'ﬁcé a%
al | oned througtnatnt éhough fines dwenfinishi the capnpente i@lthtof sthanifiirathe
- PPRU recel ?/es tyhEer ﬁ‘iﬁ dHd Ei:.(iiélr %u%' QQi‘HcalT %ﬁ%@%é%&ﬂ@%@réi@ 1:het endI
remaining lines |n e even fiel 0Cess| ng, resune verti,ca
reference is rkiRAEYLR *%esq'ﬂe‘}& ch'd:{jrﬁ’ @Bdeng ot 'pL "rW%r‘fe&'ﬁ“%’:}r@ ity s
~error type thereherimprovensnt cbnpribﬂ,ngsde‘uactthg that ¢herevanefnat @nolighs
~occurs when th t t Ve e S ecel.Vv e
end of pictur ee‘!'sflg%l QE SE%’%" % t|o11 jTQ'%S' E’aﬁFY 'B16E EJP the %M

na fines re t he

vertical refer eﬁkel%&ﬁus@%d Pﬁé’iﬁlfxtﬂéﬁm aflﬁlewwg %@Wtﬁb%@&f tfigst
’ parity through until the first field of first parity .is

completed and the end of picture signal is received, blocking
the remaining lines in the next field -of first parity, and
resuming normal ° processing when a vertical reference is
received for the next field of 'second parity.

2. In the method of compressing an uncompressed digital wvideo
image of claim 1 where the image is an odd field, and the
input changes to another odd 'field so that there are not
enough lines to finish the current odd field and a pixel bus
vertical reference occurs before the end of picture is
sigﬁélled by the end of picture detection unit, the
improvement comprising detecting that there are not enough
lines of odd field data, blocking the next even field, then
-allowing the next odd field through until the first odd field
is completed and the end of picture signal- is received,
blocking the remaining lines in the next odd field, and

resuming normal processing when a vertical reference is
received for the next even field.

3. In a method of compressing an uncompressed digital video image
where the image is a field of first parity, and the input
changes to another field of first parity, whereby there are '
too many input lines for the current field of first parity and

———

et Has Been R laced
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rempi ndey of the even field pixel data. Normal processing restres—when .
vertical reference—is received for the next odd field. ﬁ THI$ I$H§Ef|HAS BEEN

another type of error, referred to as a Case 4 error above dnd i nRET'@AJRE 2,

the current input Ulﬂu ﬂ& n field, and the input swtches to an
odd field. In thlsf " m&wuntects f|eId switch (i.e. pixel bus ODD
signal sw tches bef ore“t he ehd Sof * picture indication). The PPRU bl ocks al
~of the partial odd field, blocks the vertical reference for the second even
~field, and allows the second even field pixel data through until the end of
picture indication is received. The PPRU {shen bl ocks the renai nder of the
second even field. Normal processing resunes when vertical reference is
recei ved for tHoomeménpddihesl care detected ssu¢h thathéhet \gnd opfepdigiture

referred to as g réf’aslle ix Y i\%@%@%ehna Hhna 4&1@.&’%&&%’1’[ l'i'i‘ﬁ'ét are

pl cture is a fra cture n variration 1 there are not efnough lines tao

finish the cur rl’@ﬁe vaslbefoxre the vertalrgleEsnce AsCuhsofgh ?l‘}ﬁi’ét field
(vertical refersngecond pheitgy!ithi¢ asthad compriding blobkingdtid renziinder

of field pixel data of first parity and resuming normal
. processing when a vertical reference is received for the next
field of second parity.

4. In the method of compressing an uncompressed digital video

| image of claim 3 where the image is an odd field, and the
input changes to another odd field so that there are too many
input lines 'f.or the current odd field and too many lines are
detected whereby the end of picture signal is received and
then additional: valid pixel lines are received before the
vertical reference occurs for the next even field, the
improvement comprising blocking the remainder of the odd field
pixel data and resuming normal processing when a vertical
reference is received for the next' even field.

5. In a me'thod of compressing an uncompressed digital video image
where- the current input picture is a field of first parity,
and -the input chahges to a field of second parity with the
pixéi' bus parity signal switching before the end of picture
indication, the improvement comprising blocking all of a
field of second parity being received, blocking the vertical
.reference for the second field of first parity,' and allowing
pixel data of a second field of first parity through until the
end of picture indication is received, and thereafter blocking
the remainder of the second field of first parity, and
resuming normal processing when a vertical reference is
received for a next field of second parity.

6. In the method of compressing an uncompressed digital video
image of claim 5 where the current input picture is an odd
field, and the input changes to an even field with a pixel bus

T




signal ). The PPRU bl ocks the generation of the new picture
t he’ rendi nder of the encodi ng subsystem and then allows the
pi xel data through until the end—ef—picture signal is received—FePPRU

iTHIS SHMEEDHASOBEEN
next RERIAEED

reference arrives for the next frane.

t hen bl ocks the renai nder of t he mxel data for that frane. Nor nal

Proversan fon-sor JNMTURVER )

lon there are too many input lines for

the current input prcthre fhe PPRU detects too many lines (that is, the
end of picture signal is received and then additional valid pixel Ilnes

arrive before vertical reference for the fgext frane picture).

- bl ocks the excess pixel lines for the current frame. Normal

The PPRU
processi ng

resunes when tfunD/%rig;i:ﬁal sw@i:eheﬁgao@mﬁe/eaefmd ifephetird riankication, the

12 In yet

0 gk
2 i F e I SongRTs o o BT RES, 4P 18 fafere: Gl ucttore
fol | owed by andlegking uheewertiﬁelpmfe#renqeeﬁ?acfémss@ﬂgna doﬁ)%%l%t and *
switch at the hegidiiny tqa‘e haeoaaxmalﬁeidopskw exat‘aheneaeghcim@n TH&@ind

the field did no \Mtc t he etlre
' processing res ?Si\fa‘fé'ﬁ Flggggf’%'?Bﬁl 15 xege ﬁﬁ‘é fa&%d Fﬁsrﬁﬁyfe’é\ﬁreﬁm?lfié}% the
recei ved. remainder of the second odd field, and resuming normal
processing when a vertical reference is received for the next

even field.

7. In the method of compressing an uncompressed digital video
image of claim 1 where the current input picture is an even
'field, and the input switches to another even field and there
are not enough lines to finish the current even field the

improvement comprising detecting by a pixel

bus wvertical

reference occurring before an end of picture is signalled by
an end of picture detection unit that there are not enough
lines blocking the odd data field and allowing the next even
field through until the first even field is completed and the
end of picture signal is received, blocking the remainirig
lines in the even.field, and resuming normal processing when
a vertical reference is received for the next odd field.

-

8. In the method of compressing an uncompressed digital video

image of claim 3 where the current input picture is an even -
' field, and the input switches to another even field such that

there are too many input lines for the current

eveh field so

that the end of picture signal is received and thereafter
additional valid picture lines are received before a vertical
reference occurs for a next odd field, the improvement
comprising blocking the remainder of even field pixel data,
and resuming normal processing when a vertical -reference is

received for a next odd field.
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In still_ another error condition, referred to as a Case 7 e
in FIGURE 2, the current even field i nput picture conpl etes ?a[?d Hﬂ@chEEN
foll owed by another even field. The pixel interface ODD sigha

switch at the beginning of the next field picture. The PPRU det ects that
the fiel'd did_not switch,—and-blecks the entire even field. Nornal
processing resunmes when the verticcal reference for the next odd field is

recei ved. M‘Imuﬂ u ent ion has been described with respect to
certain prefer nd exenplifications, it is not intended to
linit the scope “of ‘t hé |nvent|on t her eby, dut sol eI y by the clains appended

her et o. - 13 - CLAIME:
1. In a method of conpressing an unconpressed digital vi-deo i mage where

the inage js i e frrst arit and the inpu h oth

frerd of the fiv:the, mefnoy’ Bir.Ringneesing aor woRBbreRRRAc R bLAE  Widao,
current field ofmagee ¢frslapar5twhand pha@umwmpipéﬂé‘ﬁeﬁ-@ea@c@m
before the end ffe Pilitute, HridnleCInpil taéhmdte%f t8i Sﬁ%&.‘ldﬁ@ﬁi igiiettd |

t he i nprovenent co rrsr ng, det ect i n that re not .e I nes_qf
field data of t¥he¥er8t rpityet oP“Fh "ﬁi 5["6' cbﬁﬁclae}é"%neuﬁ%x?ma é?fd
of second pari tpyictdme jaidimaﬁi@m,hthaemeﬁavehenufcdmpﬁtsm bllpckibnguahl of

until the firsty é%g ﬂi Baphe 1k 'uioestgngeae@eeggcatersegretgei ol &

signal is receiVv I nrn e next
“parity, and resﬁﬁﬁ n@f"ﬁ-‘ﬂl ﬂ%&esﬂ%m gegend exens figlchcpixel data "

through until the end of picture indication is received , and
thereafter blocking the remainder of a second even field, and
resuming normal processing when the vertical reference is
received for a next odd field.

10. In a method of compressing an uncompressed digital video image
where the current input piciture is a frame picture without
enough lines to finish the current input picture and the
vertical reference for a next frame arrives before the end of
picture signal, the improvement comprising Blocking the
generation of a new picture indication and allowing the next
frame's pixel d_ate through until an end of picture signal is
received, thereaftér blocking the remainder of the pixel data
for that frame, and resuming normal processing when the
vertical reference arrives for the next frame.

11. In a method of compressing an uncompressed digital video image
where the current input picture is a frame picture having too
many input lines for the current input picture whereby an end
of picture signal is received-and thereafter additional valid
pixel lines arrive before a vertical reference for a next
frame picture, the improverrlent comprising blocking excess
pixel 1lines for the current -frame, and resuming normal

is Sheet Has Been Re| laced
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received for said next field of second parity. 2. In t | yrexe jﬂ =
conﬁress{ng an unconpressed digital video inmage of claiml 4E§?g%§§gﬁﬁ;1 BEEN
is an odd field, and the input changes to another odd fieldisg th £ b Hen

are not enough Ii mmlu;lummm current odd field and a pixel bus
vertical referencgnn ~ he end of picture is signalled by the end
of picture detectidn finit, thé inprovenent conprising detecting that there
are not enough lines of odd field data, blocking said next even field, then
all owing the next odd field through until the first odd field is conpleted
and the end of picture signal is received7 blocking the remaining lines in
the next odd field, and resum ng normal processing when a verti cal
reference is r ®recessingr wharnd tvestdead gpference arriyes fer nghaopest
conpressi ng an gHag@Pressed digital video inmage of claim11 where the
current input picture is an even field, and the input switches to another
even field and there are not enough lines to finish the current even field
t he i nmprovenent conprising detecting by a pixel bus vertical reference

occurring f or foPI ' | |
dotect | on 125 ¢ 10 AmERoRof Ruireeeing &F ﬁ#&?ﬁg?%sﬁ?%%%%lﬁ?ﬁi?ﬁgm
“and al | owi ng t Wexethe Rhxel cinkemtans Raghty | signals Apes RRE Pty atsthe

conpl eted and tegioning of & wextsifdedd pSctxeiandda kuetkntg fheldefmpuaing
lines in the e fiel resumning ¥ verkiLsal
reference is ré@%t\‘/lé% ?’c?rmi’g%tg ﬁe%ao §8¥‘i”£+ dféﬂ%%% % Q’ﬂgﬂh@r £1688 of

*  the same parity, the improvement comprising detecting that the
"field did not switch, Blocking the entire field, and resuming
normal processing when the vertical reference for a next field

of different parity is received.

13. In the method of compressing an uncompressed digital video
image of claim 12 where the pixel interface ODD signal does
not switch at the beginning of a next field picture and a
current odd field input picture completes, and then is
followed by a second odd field, the improvement comprising
detecting that the field did not switch, blocking the entire
second odd field, and resuming normal processing when a
vertical reference for a next even field is received.

14. In the meihod of compressing an uncompressed digital video
image of claim 12 where a pixel interface ODD signal does not

" switch at the beginning of the next field picture, a current
even field input picture completes, and then is followed by a
second even field, the improvement comprising detecting that

the field did not switch, blocking the entire second even
field, and reéuming normal processing when a vertical

reference fdr a next odd field is received.
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