;e3eyFv| . 6TFKR- -1 DESCRI PTI ON Met hod and Apparatus for Processing Audio
I'hf drmati on Using Tinme-Aligned Bl ocks of Encoded 5 Audio in Video/Audio
‘Applications to Facilitate Audi o Sw tghi ng TECHNI CAL FI ELD The present

i nvention relates generally to audi o signal processing in 10 vi deo/ audi o

applications. Mre particularly, the Eresent I nvention relates to bl ock
codi ng net hods for encodi ng seq I cks of audio information

separated by gaps or guard bands so that normal variations in signal
processi ng del ays wi | | Methodlarsl Apparatoe falHroceseing Avidiovi deo and audi o

i nf or mati on. 15 BAQ{MM}_,M@@@@@M@@Hmm@si@mbo@gdandards _have been
devel oped which def ApgioRNiduPASES Miphiciond WO RAGEAR Ahgbt al audi o

information into franes of video ;\g\fvﬁle{m%' on. For exanple, standard SMPTE
259M publ i shed by the Society of tion Picture and Tel evisi on Engi neers
(SMPTE) defines a Serial Digital Interface (SDI) in which up to 20 four
channel s of digital audio infaREHNICATRYIDEDenbedded i nto conponent and
conposite serial digital video signals, St ag,dar.d SMPTE 272M provi des a full
definition of TReRIEFRiinvantignelates gensraitt togwdiossignal peocessiigdied in ancillary

dat;g spa L i the: vi ' LD n Lid L ransm ssi on
of 181 g t Seg Al Pl AR Mbre ARG Py Bftion FRGAE0 bitel

i Nt er nat codiag netlaadd dodesncodiag sequengdsanf biickm dfmdliA\BSr nfadiNblseidatéd by publ i shed
by the Audi o Engi heer,i ng Soci et %AES), .defi qes serial trangm ssion of

t wo- chan&dts igyardandssq that u Egriattons i sisnal peosesying dedaysoudl tddul at i on

(PCM fOﬂigypg‘m%hﬂﬁnf&Gi@é&arﬁltﬁﬂﬁﬂh?ornﬁ@%sa”pl es for two channels are

i nterl eav veyed in pairs. A comopn activity in nearly all
recordi ng and broadcasting applications is 30 editing or cutting enbedded

¢ ggo/audio | or et on st ool AR ARG RRal 2,4t Tor e on streare to
by mer gi ng nmukbvdphianierfa@ion® stPdais heddBecaldebdloped WhlthAefikelaprl mul tipl e
streans. The video information is normally the primary synchroni zing
r ef er encéspsetsoh ambedding fligitakaudin infeymation éntadiames jof visdep dnfeematianh Far vi deo
tlare. example, standard SMPTE 259M published by the Society of Motion Picture and
Television Engineers (SMPTE) defines a Serial Digital Interface (SDI) in which up to
20 four channels of digital audio information may be embedded into component and
composite serial digital video signals. Standard SMPTE 272M provides a full
definition of how digital audio information is to be embedded in ancillary data spaces
within frames of the video information.
The serial transmission of digital audio information itself is the subject of
25 various international standards. For example, standard AES3 (ANSI S4.40) published
by the Audio Engineering Society (AES), defines serial transmission of two-channel
digital audio represented in a linear pulse code modulation (PCM) form. According to
this standard, PCM samples for two channels are interleaved and conveyed in pairs.
A common activity in nearly all recording and broadcasting applications is
30 editing or cutting embedded video/audio information streams and splicing the cut
information streams to form a new single stream. Similar activities generate an
information stream by merging multiple information streams or by switching between
multiple streams. The video information is normally the primary synchronizing

reference so that an edit or cut point is normally aligned with a video frame.

MINENED e

*166166*



-2 Standards such as AES 11 define reconmmended practices for synchronizing
digi'tal audio equipment in studio operations. AES 11 is directed toward
‘controlling timng uncertainties caused by fitter or processing delays and
provi des far aligning video frame infdrmation with the two- sanpl e franes of
AES3 digital audio 5 information streans. Equi prent and nethods that adhere
to this stand&tahdewls sucisas AES hhdefinerretoumended praajices Hrisgpnchrotizingame nunber

f f d.of t h

cormon ¢ pieragrudin Py BRemp g pohiacRRSTER Fieled MRuTorhBlioy ox ot

whi ch detiifigg aﬁbe@ﬂahﬁi@%ﬁise@Bfr}i‘iﬁ@f‘oﬁ’ﬂr%&mh@ﬁ%ﬁﬁéﬂdﬁb}o@lﬂ% forrafighingnt erval s of
audi o infornation a resu equi pnent fromdifferent 10 nanufacturers

and eveandeorﬁatn‘memﬁHmtlnnmlﬁlabc twe-sarhple &avws o AESA dligital audiong and i n
pro essm dela t hat trod ce,a i.fi.c unt of uncertainty in the
Pl At i vel fegs iRty Pt ey e B p Bl BEFY
al i gnne nthalt §yri&1rdd1£dd| %@m Wi aghd hndep bf fraikOowertaldve iodi gT¢iae
[

representations of audio information such as that defined in the AES3
st andar dand eorteinsameples dhat hawe meemaos tiosing tWeforiveptely, rrgandané ateen t he

t wo- sanp f M d /aud| o]

ali gnmenk’ Pﬁlfﬁ%nﬁgﬁeg{l%g%gé &hfﬁﬂ d% H?@s@%@%%#%%%@ Ii%lo 1o|nta?1 only

af f ect t hegérdhrivaleoft dudionigformation.nals amdunolethipmna&oamﬁemled to a per son,
whi_ch is unl | kely to_ be d| scernable. There is, however, gr ow ng nunber of

appPi cat M3AY apwa@rs @ad eyan tromithe werr@emtfﬁtw h‘ff'o‘d’%ﬁ%%‘éﬁﬁ"&ﬁ% i enbed

greater F&m@ I These
encodi ngB#{eEg%q@q@é gﬁéetqg en 2 % 91% %négﬂ%?bﬁ%% ﬂkg%@eﬁ%ﬁg‘%ﬂ nore audi o
sanpl es ahmgrgmmoﬁwdlblandkr&ieoﬁnfemmtnd i nformation. These sanpl e bl ocks

typically represent audio infornmatiop.that spans an interval of 3 to 12 ns.
Each bl ock of trg‘ﬁdﬁ’@réﬁmmﬁlél pg 1@8&’(& tceﬁseﬂye‘fcﬁé%éplgﬁéﬁﬁ?srﬂatﬂsﬁcesses 25
repr esentigedr bepxégﬁyu%ﬁ& oPﬁﬁcﬁo m‘ r&&fem&ﬂ mhatr&me@ e AX A ARARI Y
accurate replica of a segnent e original audio information can be
redbéver eBecQse edit painth a:edomgramd lobepue betvendn the tviorsamplefatngs apidio ng

psychoacg based co gr encysubban resent ons.of an audio
el LT A AR B R R S AT

appl i cat pgdio diform#iod. ¥ willyorlly affed diRaehutive ki oDJouad and pickare @s 30
transforns. For ease of discussion, these split-band coding techniques are
descri beBresented foa PrsoR; vaflclaﬁpmykﬂ@t%{bmsemﬁ%k to generate subband
signals. The r. mﬂ‘lg nificant in

t hese bl ockcogﬂ%gléiglﬁp‘l}%g%?ﬁ“v%gcmgﬂfgg an ggg%ﬁgp@t{%?é l ?érfg wi thin the
bogdadar i ﬁiu@ﬁom&no@dmgdequue@ tdoembéd gviehtier manbdrs of sudiachannélstittata bl ock bei ng

cut fromthe, r | oss . of an. encoded block will be
mani f est @’(ﬁie%‘“‘g‘ ‘{%assqgeﬁ eqeep(pﬁg@pg bﬁ“@ﬂ%ﬂ arg Bﬁe%afbtﬂ‘regtt? 8HRYpi cal Iy of 3
e Or NMDpRckd bf i b rh&leyaumbastanﬁpu&ho eh NS bY&'kk df RodeSmesmaRbR t0 the human

auditory system This problem may be avoi ded by using a post-processing
process Thesgisampleblpciy typlpalésseemmmtmud@rqumabm thahspansaeindersplpfa s i s

recovere i eco ess to.t nco a diting the
recover eg) % P@‘b‘% brs]‘g?h %fqngﬂ&‘eéf‘ﬁfog ?Iéﬁeneéaﬁﬁ&‘lg’é gﬁea%\ ﬁS‘“ﬁ Pﬁ‘g‘?ﬁsg‘*ﬁc oded

I epbseseniepirésefits e sindllast Mt Gﬂnﬁﬂﬁﬁdbﬂi\ Sroff Whieh a req¥ohdbly eeburatd répfibhaudi o

i nfornati on This solution is unattracti ve because of the additional 10

costs an€ @lé@ﬁlmpf the arigingl apdio dnfarmationy cag betrpsryeredotiplitthand coding
decodi ' Il b
ot ter s EREQhad G ARSI oyl BhidBlnic Blsed ERIAND £dfiend-! ! O

post - pr opstsbahd geprésentadibhy aftdn aididsigaal SEhe maméﬂqowbbgﬁd ﬁepmemydum processes
i ntroduce additional, del a s |n the augl 0| nf on stream 15 DI SCLOSURE
oF |N\/Emame|aen¢r§t%by(ﬁ9p ieatiogrof arplurality. ®Altets or pae ﬁmerede for the
pr @gessi m«Q dj f ts

actglew tlgg"ﬁ%ﬁ(e e ?tgfsgo‘f'dg !ss\;ﬁ#f H%Sé ﬂh@b eb(?id\% %fbﬁlﬂaﬁ% P%sgghganu oned

pr obl errsherémmrdisrwap[dytdgel ﬁleabinl«tgsgenéramrmbm‘dgs(gnatsf present invention, a

met hod 20 recejves an,input, audi o signal, conveyi ng_ audi o _i nformation,
receives Vi de% he ugegrtaigty & ﬂﬂ&tﬁ%eqtﬁmnga@qdréow P%‘%‘gf%ﬁ"éﬁb%sqw?" sequence
of video m t he
Ui o 1 nf U REFPRGRRR! BcRfse Ao A g WA AU bR BB Polted e odi ng
process to the input audio signal and tine conpresses the bl ocks of encoded
audi o information, and assenbles the tinme-conpressed bl ocks 25 into an
encoded audi o streamconprising a plurality of sequences of the tine

conpressed bl ocks such that a beginning block in a respective seqguence is
separ at ed




froman ending block in a preceding sequence by a gap that is tinme aligned
wWth a respective video flane reference. The various features of the
‘present invention and its preferred enbodi nents 30 may be better understood
by referring to the foll owing di scuss?on and the acconpanyi ng draw ngs in
which like reference nunerals refer to like elenents in the several

fi gures. bldek watimesnlttis peft of ket bloick being gutifremuths raymaining signel. Mhapanips are set

-4 forth as exanpl es |y apd should pnot be understood tq represent

i et 48 of s Aoded Blos e pe pardiigsted Bia ToiJB AT BrOveEsd SRR PTI O OF
DRAW NGSdEta@ioﬁ cdlly 0t35hs 8PRbrd 11a§ hkay%@eg%aapé 1R GroB R BRabf (o2 SYStem
for recordi ng and fgr routing multiple video/audio éﬁta streans. Figs. 2A

t hrough 8 lmeangmahiycsybtenepr esent ati ons of hypot hetical audio signals

havi_ng various,alignnents with . yideo frane references. Fig. s a
ot Ponal | br' s ayPBEFR L P evhided BouinEAPoRbraceauyE biockinin el Baessi ng

video si goah fephédeltaBRBANR DA SudioSBRERY RRovdrbdby dpdiPin ofdtBsdibgnal bl ock

di agram of one enbodi ment of "an encodi'ng audi o si gnal processor according

t o vari opsocgsytedheensodedhandio,eddimg thetasavéred PCM gpressation aurgqusel,ar e

graphi cal representations qf,hypothetical auydio signal.s processed accordi ng
Do the pral ERIcFR Rt ioafen ARG Py albliind gR oo Bgfeis eseo r ame
r ef er encegitedPOM fidicinforaiafibhi T sSIGHGTR UnbttfaBivESRBLR dfTRe idieyRN | appi ng
audi o informati on bl ocks wei ghted by w ndow functions, MODES FOR CARRYI NG

QUIOTHE ronvrEnd dagradption ér sudivqeslita resylingfiom theidecpdigefre-gueadinthe enbodi nent
of a Sysg%&#%ﬁ. 1h 368%idh r?e’l?oxfs%atkﬁﬂtb'efqgu &dePs't&(;pdVAf&??éa%Hl | §.data streams
and represent’s one example of a systemthat can advantageously enpl oy

aspect s disctisneefethtbeldw,guisi-processing it haattadtivedecalsathd decolingsef i gure as

well as all other figures do not, illustrate signal paths for carryin
mast er encod?ng processegs introduce additional defays ?n ’31e auglo mfoematlon stream. yind

15 DISCLOSURE OF INVENTION
It is an object of the present invention to provide for the processing of
embedded video/audio information streams that permits activities like editing and
switching while avoiding the aforementioned problems.
According to the teachings of one aspect of present invention, a method
20 receives an input audio signal conveying audio information, receives video frame
references indicating time references for a sequence of video frames, generates blocks
of encoded audio information from the audio information in a bit-rate reduced form
by applying a block-encoding process to the input audio signal and time compresses
the blocks of encoded audio information, and assembles the time-compressed blocks
25 into an encoded audio stream comprising a plurality of sequences of the time-
compressed blocks such that a beginning block in a respective sequence is separated
from an ending block in a preceding sequence by a gap that is time aligned with a
respective video frame reference.
The various features of the present invention and its preferred embodiments
30 may be better understood by referring to the following discussion and the
accompanying drawings in which like reference numerals refer to like elements in the

several figures. The contents of the following discussion and the drawings are set



25 clock signals used to synchronize the equipnment. It is assuned in this
di scussion that signals such as those generated al ong paths 21, 22, 23 and
‘24 conformto standards SMPTE 259M and SMPTE 272M however, no parti cul ar
standard or. signal format is essentiaff-to practice the present invention.
For exanple, in an alternative enbodi nent of the system separate signals
each conYayh agexaambesadnly and/stbahl novbe unddrstood fon@presetit tindfdtiond @poreghe on ar e
generated al o paths 21 through 24 and router 31 includes circuitry for
separ ateﬁgpmd{%gh%@"eﬁnﬂéb’eﬁmp-audi o information. In such an enbodi nent, an
SDI di senbedder is interposed between SDI enbedder 12 and router 31. This
alternative -5 enbodi nent is nentioned here to show that no particul ar
signal format is essentBRIEF DESCGRIPTION OF PRARINGSnvention. Video tape

d VTR) .. 16, Y | deo, i nf i fr. h 1 d di
ot O mat i on T ki i PR OISR SiAgEeT Al e TR BERC) ASHPSARE | on on tape. 5
Subsequepdd din%/yg}ag(ﬁ rg\?ﬁ%s‘mglggl?\é\gg&%@w?gabtpgag‘{spat| on recorded on tape and

generates al on st ghal conveying the video information
wi t h enbedded FagsdRA through B6tadre graphicalaeptiesdntaionsrafimgrothetitdl diidio ecor ds vi deo

and audi o, i nf or nati on reclei ved fr.cgn.ﬁatgs 3 ejnd 4, respectively, and
_subsequeﬁ'lgpgls_gléﬁ'é‘gé’taﬂgusa"r ’(ﬁ’i‘@‘e&ft‘ﬁt VO PREGBALIISTgnal conveyi ng the video
i nformation Wi 368h esleRndibISkAdiferam TORB emBBdiméhRof P devidd¥ot 7 and VIR 18
include circuitty such as a Serial Digital Interface (SD') enbedder for
enl@ddi ngrovesting vidéwsignals withiembsddédeavdiatimformation.mat i on duri ng pl ayback. SDI
enbedder 11 regeives vi deg d,audio information fro aths. S and 6, 15
Cespect vely Tiind §anaBlu b tmetose Pbodhet ERTEAEEMR o vi deo
i nf or mat kighalirbessorrestathgtto Fatiads apebitof thé preg@itimentidI R 18, which incl udes

circuitry such as a SDI di senbedder, extracts audio information fromthe
vi deo/ audi o d&igs. 8Aghwueh Al areswphicalirppresentations efihypogkesicalrardiqudi o

i nformat |, ! I . . . i t he audio
|t o at PEHAR BrodPa sREE G e pleself yotich SR8 Y8V R VASole IRBnRRR ¢, O
genér at ewathordeopfihe 2der@ngdsayback si gnal conveying the video and enbedded

audio informatjon., If a digital data recorder_is suhstituted for VIR 18,
however, neit K& Géﬁﬁéﬂﬂ’é?caﬂ?ﬁheﬂlﬁg%ﬁé’éﬁﬂ%tﬁt‘%‘} pienerlapping a‘ﬂ‘gaui red in the

recor der ; BSGRIRA H16&s W AARLEHA Win R nstidgam i tsel f can be recorded and
pl ayed bfatck. SDI enbgdder lzyfecei vesnvi deo and audi o information from
paths 7 and 8, 25 respectively, and generates along path 24 a signal

conveying digital i | i it L9ital audio

i nformation. SDI rg‘ﬁﬁzﬁ%ﬁbﬁ%w&&iﬁﬁm&@fmm pat hs 21, 22,
2328nd 24 and sel ectively rout@cerPfewstfid Syxe¢&mt hese signal s along path 34 to
pl ayback/record device 41. The nunber_ of signals received by SDI router 31
i s not signifFimhillusgateppag embedimeainia sysigmder recording tnddlior s0utingar bi t rary
device t : S E@HF!Q Byads [t can be a
recor di ngﬁg&i?g@%@ggﬁ%& ggﬁggﬁﬁgégggtg&ﬁ%ew eleggéﬁﬁgs a ?g?devi sion set.
Fur t her nadvantageaydin etployaspettsldf theprebent irveatiend For tife sakerof dhntynilid r espect

to SDI epbedder 31, in ich case h 34 represgnts a conmmuni cation or
br oadcasHEIEA L dsalfotber fairas dachsk Alicaie ATB PR fORCHEUNE TUSicGys | n VTR
169517, 4BcRSEnAIS ustd to%gﬁﬁggﬁkeﬂkeﬁﬁﬂmﬂeﬁt.m aSdulnR¥d ih lillfis disbdsRinith@ al i gnment

of video information and audio inforrmation. As a result, the alignnment of
vi deo/ ausignals sddr asghossrgenerafedajdrgaiathsi 2n 22, 231andf2drcosfamtbestandardsbe shi ft ed

ith |d i deo..i nf ti d di
i or mat PO T 27 Mg AP TE Q2 hF S e R BGRB8 ot e
change i gss@htidl @qgfﬁgflc;!ffhb PPesBATIRGerioH! FSFRREmPIOIR 4 dlfefa8iRE eiBBMinRAE U €T S,

can vary anong erent pieces of equipnent fromthe sane manufacturer,
and can ef/he sysiew, saparatesignals cash coneeyingrespagtivpwdae indermationangdavdioof t he

inikialization. f buf f f fer i ig... 2A, signal
1130y e BERRRRoR B Bt afh Baven 20 RSP Cond TBURES B it Vi Soa
frame refeisepugelyldlting ¢ide dnd Balid infbroidiRaclnviudk @n émbodibRAE ah&Hr ences

indicates, a particular reference point in a respective video frame. A
conmon r éisembedssr isointerpased betpsen $Dd embedresd and sonterr Xy Thisaligmetive oi nci des
with the video information for line 10 in each franme. A common reference
poi nt for PAL video information coincides with line 1 in each frame. No
particular alignnent is critical to the practice of the present invention.
20 In Fig. 2B, signal 121 represents the sane audio information as that
conveyed




by signal 111 but is delayed with respect to signal 111. As a result, the
al i gnnent between signal 121 and the video frame references is shifted with
‘respect to the alignnent for signal 111. In Fig. 2C, signal 131 represents
the sane audio information as that conveyed by signal 111 but is advanced
with respect to signal 111, hence, the 25 alignment between signal 131 and
t he vi degmbpdiment efmemtinned here tgshaw dhnt no partigulan signal fpurat deessenttahto shift in
al i gnnent,_of. sj N ferring to Fig. 1, suppose the audio information
and ali ﬁ%ﬁ?&%ﬁ’?@éﬁ%’@%‘@ﬁw- Fig. 2A is conveyed by paths 1/2, 3/4, 5/6 and
7/8. Differentvidéy faps rdcrdek (UTREME rédiiBs dided MFSEndtionfedni phtd dnd Fi gs. 2A
through 2C wil| likely exist in the signals 30 generated al ong paths 21

t hr ough zudloafgﬁa@t@méﬁmmthzh@d recpils Aip yidepiapdiojinformetion etitape Fi gs. 2A

t hr qugh i j i . t n hr ough 23,

r esgect i s&%ﬁu%l@}h ngg] ?? gé&g g?}le;i&?\?&q{d&@go@gg \%/Igé%%é&gr?élj%éergen ei ved from
these t hgesergas hiong pathreal d pldytsackBignallddnyeyihg theoddedy inforniatien airdi o

i nformation enbedded, in the _ 7, signal passed_along path 34. |f the audio
i nf or mat PHReddedaagdiogfrmation.dng sitpiaapanngr.nY jd i r@@r%omieq #dsaudioscont i nui ty
probabl y. t i i pscontinuity
is only %@?Hgafoél\l}vg%egﬁ%f%é%%%ﬂ?mudgﬂ g%ggést@b’i’egﬁ %l}%g?@%;ﬁ@%%%}ﬁtr %%%i scern a

di scont i along pathe22\eplaybavk sigrghedrsrehiag itigvided indorentioawdihenttmdtiedht . Ef f ect s
of Encodi&? As_. expl ai ned above, however, there is a growing interest to
end@d gr augiginig %5 of audi o channels into a video/audio data stream
When the capagiipy 197vIRA 7iAHY TR Ad diGRG GEER £SciTgfOf audio
channel s exceeds the capacity of the space avall able ?or atidi o i nformati on,
sonme f or intefade(SBI) etnbedder furtembadding Gudio nfossatiamniniosthe njsleo yfdrma@ivn exanpl e
of such ﬁo?re s%agcg is audi o codi ng based on psychoacoustic principles.
These enftd 51@15&? ni ques are often applied to blocks of audio sanples to
gener ate bl ockp1enbeadedad GetdN vidtol 2d audidaaforMaitl foRl RES 4ndrd cal |y
represent audio information that spans an interval of 3 to 12 ns. Each

bl dék of respedively, asd perfematesalpugpathddrasigndl egnveniag digitat vdeaipfommtiosses

repr esent st y uni t. of | r ;N i ch.a .reasagnably

cour at e spsdoB) ERM A nsmaflh R VPR BB RARS SrB IR be

r ecover e§DI diseteddee cexdfac podddaformhismibinahe bideckadid Hatal signabpiesent ed as a
train of pulcges in Fig _aA. The infaqrmatjon convgyed by these blocks is an
encoded Hsordsihesepatated videoand sdioinderanatinn opdee: SHOseAUHgNXTRIB)  The shape
and si zerfbydePHlSCEnd the BRI HORAGARE diFaRYS it Rk ab B ended only
t o suggest a sequence of blocks that convey ‘encoded | nformation

co2fespofDI embeddeto géreraté akngd ipathsZ3npplegbackatgnabgonabying theevidemoarder or

ref er abl rl .ope anot her ... L.n e examl e i.n Fi.g...2A, the audio
Pnf or nat F%‘he@éﬁ ﬁH?‘;D‘?g‘mE"ﬁ@a lﬂrf'gf@&}g'tﬂb‘ﬁ E‘?’?OE@F éfcsé'ﬁg{ﬁwﬂé%r ﬁgr}g ref erences
is 2_5 r eﬁé@é@?}xﬁ&i’th@yerﬁbéﬂd@} ﬂ&*‘cﬁsdﬁibe@ﬂ_@:%%ditfyf‘iﬁ e@qm*ea Q_Dthe\‘eddr@e_us _
considerations for inproving the quali t)il)gof audj o codi ngﬁl n vi deo/ audi o

appl i cat bengyse the yidee/aydiogdats stogampitself] can bg recopdedand) phasieddaelodi ng t echni ques
are used int i : i @Qﬁls t recei ves
from pat hs 21%%%‘3’3@%3%%% aeisnngatggbﬁlg%lhg@gb%é |onn§é¥n rﬁ@écﬁ dlr’i bl ocks. As
di 2@6ussetbspémively, und pérnegatedilbigpath 24la sighakodnveping digitai vided mfermdtion encoded
i nformation bl O(F:iés and the,video frane references. This is illustrated by

the di ff withembsdded digialaudio HayPleo franme reference 101, for exanple,
and bl ocks 11 ' ' 2 ively.
_0_ Suppose, ggl @Sﬁggre%éggsg@gwﬁd;? Eilgﬁglsmgﬁgsn?g%zl 3tJ%rEdra%dtpe in Figs.
2A t hr ousgle@ivebiostesion stvitehes ithpse kignals akmgtpath 24 trplaybatiysecddd déviceugh 23,

respectivyely. Wien SDI, rquter, 31 swtches .video franme reference 101 from
the st gri Tiscuingies of pignlaereiad by SIGOREE Sis 19t BRGINCOR. 1o the oi gnal
reggi vedplalBadidebord Hevick '4‘!%&;%1?#%& dn'arbit@ry dévicethat L&bgﬂl'efsgﬁfﬂ asgggount of

audio information at the sw pol nt carinot be recovere romthe signal
rout ed ahlong patht34. For extinepleutican bierd recondingatevivsesuelyadVTR dolagddybads prior to
t he switgh.point cannot. be recovered because,, on e _on and, the entire
bl ock | s SFiaBRTREas Atagtiodn seh Eonrre AP ARl fe RB% e her hand.
the portion of that block after the swtch point is mssing. Simlarly, the
audi o informati on conveyed in 10 block 133 after the switch point cannot be
recovered because the portion of block 133 prior to the switch point is

m ssing. This problemis not unique to the type of systemillustrated in
Fig. 1. For exanple, the problemal so occurs with tape edits or audio
dubbing for a single VIR As will be explained nore fully bel ow, the
present invention overconmes this 15 problem by form ng guard bands or gaps
in the encoded audi o stream so that considerable variation in video/audio

oy - v o D T T Y o Y I L




30 information. Deformatter 64 receives the video/audio information from
path 63, extracts the enbedded audi o i nformati on and passes it along path
'65. The video information may be passgd al ong path 69. Audi o signal
processor 66 receives audio information from path 65 and applies a

bl ock-encodi ng process to the audio -9 information to generate al ong path
67 bl ockgewptebnwisheespeetito S embadderdd marwhieh e pathed4xepresemss Bl ocks of
encoded informati.on from EaEShW land generates al ong path 70 an out put

si gnal c&%ﬁ@l?@ogoﬁl IREAFt § a(Wlesequences of bl ocks of encoded information

with gaps or guard bands bghifgen VAd&FAuBD Alghih@sk i n one sequence and an
ending 5 block in a precedi ng sequence. Using a reference signal such as a

mast er cl ock dGirpudtl delaynén ¥R b, 1gubl endoia$dPliembedder HI angnlgdmey altertthe vi deo

i nfqQrmati_gn.. . nent i oped ahaqve, .the figures.do not ,illustrate signal paths
For Soar r yRRGvERiaERent L EeE PR Brac N Gnd O BnERIBM A5 A SR et 1 s
pr ef er r edlignfaesti sTeideo/dib BfcT@fiah irdFleERsk eignsit I, Gsekamiptt, ayaiep! e bl ocks
that are aligned with the master 10 cl ock signpal. This alignment is

i |1 ust r atsBidtef with ggspezhtahe eigmuem dsrvess viskowermaigadaudianl e bl ocks

coi nci de .y i.d . f C 1 Oci elp i gnnment s
may be uét‘éi’g}tﬁﬁ‘é@ﬁ%ﬁ%%@%ﬁftﬁﬁéﬁhgg’ a%?ezqgeésﬁgdgﬂglgy. gp%gﬁéﬁ%lgtggé%ﬁ %?/As encoded
i nf or mat iatignmemrvasienmogg equiprabntSagndifferdnt mahufaohiress, ¢t varpymohget i cal

ti me-conpressed,15 representation of the partion of signal 111 between
vid&o fré& rF@f@?C@ﬁeggq%Melﬁ ‘11&2’. Sagicig 4°§/‘,"°§éﬂ@1§% VeHrvapy Wk 4 12- 1
conveys [Pe I aTane Il i oy Jolpecait 1 and sequence
of bl oc kgﬁ%%gg%ecdgﬁggl@{e gﬁ%&%@@&ﬁf@ﬁdﬁﬁ@ﬂ&@g@ itgenti %‘gl' ési' S"km segnent
111- 3. Aesamplei gnal processor 66 and fornmatter 68 generate sequences of

bl ocks conveyi an encod g,r.e ne ntatio of.t.hF au ioh20 information in
whi ch, for ex ?fél,“gi"gl%a? ﬂﬁﬁ‘ﬂ 3 ra%{ﬁseﬂgf’saugg’elﬂ FBPHRY PHERSBen t he endi ng
bl ock i npaRRURRGRgAmet WilldédBahe sBithed 101084 10D, BRAWTIESRe Viko2. The

shifts in alignment illustrated in Figs. 2A through 2C are also illustrated
i n 15i gs. f@metnafesenyhs Bdicates arpaticuldrirefigraage peint wrgspastive nigep diamen Asequences

ropr esentRGsTeR e pOGJraTEC Tl b HERI B SoRGaRLLERIRL 7
131- 3, r ekRehforviahtion A lifi@Y0 eefhdianid, Antdm@en réfereaddp &l fon®Alogided N audi o

information occurs _as a result of shifts in al i_gﬂrrent because potenti al
swi t ch pHHArmatign eainridesryitihling binsgagh fsmer e partifulay aligament 1§ ,iiticahty guard

band. Th i ’ : astrated in Fig. 3 can be incorporated into
an SDI 3 ers%lgﬁgére, F@fﬁ%@ﬁb‘} e,Hﬁj process video signals containing enbedded

AE®® or PCM alinlFig. 2B sign#tli2d weprésentsthe dimeatdio mfotmatipnsisghaticonveyedi but or 62

be i d i, VT, S nb Anot di nent that
oS0 ont Y SigRLAHERuear oelared it Fspseels BERALALL A0t S Fhe i BRSRHTo  ne | nput
Ci rcuit sbetwedh sighthl ENDRAARE video fraddd refefdndes 1 shifled StiftPdeSsecoftethembodi ment  of

an encodi ng audi o signal processor that is suitable for incorporation into
t he emboaligamentifpr signal 44 bdniFig 2 sigrablid rgpeesenigthesapgandio ipformption as wi | |

compr oot i B 6F et 13 o fisiadlin P! it P 1 . e Bl o sOr 00
gendr at eglignéntibatwéen signafl 13F0ameithy viieb fantk efeperies isadhiftegl ipathannéb- 1 t hr ough

75-3 in response to the sjgnal r Qeéaxed frompath 65-1. Filterbank 72
gener at egpaosmem%sslgﬂmalﬁn&fabﬁ&g BBbhnd signals al ong paths 76-1 through

76-3 in respo ; ioS| i i t sameft rebRsRREK 73
generates a p?%r%rfllﬁggt/@%fgs?%@hgﬁggggﬁﬁgéi%ﬂﬁtgﬁa#gqagongﬂpﬂgﬁ)hg 77-1 through
77-3 in ieBigoDAds tonvelged by gath 1/20 84, §&chnkir7d8nIpiffferent 6hifts iBaligainkener banks 71,
72 and 73 nay be i.npl enment in.a nu r. of s i.ncl udin bank of
bandpassS‘I“quHacSéB%%e nﬁﬁgg&c{;’aﬁ@@éth&u@g?ﬁd‘gm ll\ﬁfa%{ frstripnt ee?‘g‘,‘ﬁ%md one or nore
ti ppdomagpsdrly uBh b4 38\FpBEd RirtheFdht thB aREnrhédth ARARIEG iRr © Shown
anggonl yb%%%gagﬁ%g?%gﬁgﬁgﬁg:ug are l?own ror each fai??!grbank, hovvéver, an
enbodi neﬁigggﬁ&éhtrlwgh_dé axist jmﬁnrs%nhlslgeaex’amd_laéongmf hséldctlhr(g@??iate t\é\enjcy-four
bandui it FSPEGTHFE URCR DL b aY SPECEeS Graveen el raEd BARGIPGERESof | he
Subband B ] SRUEHREEIRP IR odr 2R Rle AR RANoRBRBEI RtRE eSS to the
representing in an encoded formthe audio information received via paths
65-1, 65-2 and 65-3. 20 Split-band coding is not essential to practice the
present invention. Qther forns of coding such as bl ock-conpanded PCM or

del t a- modul ati on may be used. In one practical enbodi nent, an encodi ng
audi o signal processor receives eight channels of audio information in
linear PCM formor, alternatively, four AES3 data streams, and uses eight
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30 suggest that adjacent blocks abut but do not overlap one another.

Al t hough no particul ar arrangenment of blocks is critical to the practice of
‘the present invention, preferred enbodi nents process bl ocks that overl ap
one anot her. Cenerally, overl apped bf dcks of audio information are wei ght ed
or nodul ated by a window -11 function so that the sum of overl apped

sanpl es’ isignaldjaasasialong pesh 34. I thodudicamforadatipn éqepiiesentedinadinsanfirm Fi g 6
illustrates a nce of  .blocks egi nni.ng bl ock,141 .in the sequence

over & aps St} IR Bl Hconsu i pbably deana: e pRisebEd bt mand M08 ccent ed by
an envel gp@ukdfe diddnfifftySBARR B} a FeWsAMSS THRAGHIIBR ¢ ﬁll&%iﬁﬁhﬁ% _
corresponding audio information in the tine donmain. Ending block 146 in the
sequence diseem| aadiscontiauity betwdemtyvdsigeals havingdifiehant qudiocotentck not shown i n

t he [figure. The anount of overl ?n% he .choi ce of w ndow function can
have significant effects on coﬁf&fsp 1o e but no particul ar wi ndow

function or aniuipladiedabeveé ddweserCthekd Ral %rbﬂingh@teﬂé@t R aaRAigrédiention. In
preferred enbodi nents, the anmount of overlap is equal to one half the bl ock

| engt h afumbpis ofijandiowhanneds inta videefandio datarstream: Whengheseapa@iysafdhe f unct i on.
As | ai hov di 0..si gnal t di g nf ti
that s MtPaRERRI At B e PR BRI rRBR B R Pl Gener ace

sequencespakt a0hilddlOft audib infoinstion) sOmernDsE bantiwidth bgbitkae may be such that

a video frane reference i s coincident with esse,nti_aIIEX, anéi poi nt in any
bl d&k of cemareston irueployed. One exampisiof sufbepmpressmngs agdio cpging based oy

begi nni “g%%@é&@ﬁ&aﬁ%ﬁd dent with video frane reference 100. In sone

appl i cat act” point of coincidence nmay vary fromvideo 20 frane
t o vi deo franmThedencediagpohniqueas appifien apploedsto tbhurks obdaudio semplegict al audi o

I nformation w SC vi deo. i_nformatjon, successive video franes may have
varying gmgpiwpqswaﬁa}ceggcg%@rgmgc 8“[“?1%16. M&t@ : D’irf‘lﬁeﬁ."e&fe is not an
| nt eger b b Anfifor e spaom fnf R oF 11612 ¥ ERUSLIANSE ditbald ons for bl ock

t
| ength, w ndow function, "and video/audio 25 alignnent are discussed in WO-A
99/131187infombationegineratedhyvtbese encodifig Dosedvss teprosente thecanallest ysitadfessi ng audi o

audi o | niOPBors Wit il 2 i e hn el b R S e
r ef er encggdib MformARHURALR rédovered.

A sequence of encoded information blocks 112 is represented as a train of

pulses in Fig. 2A. The information conveyed by these blocks is an encoded

20 representation of the audio information in signal 111. The shape and size of the pulses
is not significant. The pulse train is intended only to suggest a sequence of blocks that
convey encoded information corresponding to blocks of audio samples that may abut
one another or, preferably, overlap one another. In the example shown in Fig. 2A, the
audio information spanning the interval between adjacent video frame references is

25 represented by six blocks of encoded information. Various considerations for
improving the quality of audio coding in video/audio applications is disclosed in
WO-A 99/21187.

When block encoding techniques are used in the system of Fig. 1, the signals

that SDI router 31 receives from paths 21 through 24 contain audio information

30 encoded in blocks. As discussed above, varying shifts in alignment may occur
between the encoded information blocks and the video frame references. This is
illustrated by the different alignments between video frame reference 101, for
example, and blocks 112, 122 and 132 shown in Figs. 2A, 2B and 2C, respectively.



vi deo frames, generating bl ocks of encoded audio information fromsaid
audi'o information in a bit-rate reduced form by applying a bl ock-encodi ng
process to said input audio signal and tinme conpressing said bl ocks of
encoded audio information, and 10 assehbling said tinme-conpressed bl ocks

I nto an encoded audi o stream conprising a plurality of sequences of said
time- comSIUQdeadeiM@dsabom,ﬁhaitheaaligagﬂenhiiﬁlgﬁtmt&ddn Figs. 2Artbpghb2Cve sequence

i e b1 GHBH ARG sa SRR dloRE pe 2 RG] AheRGRV e SPnet s 2P o 1S

accor di ngodter ¥1 fbilehbs ¥HE& RabétderlRhQCIO1906GR thd \Gg i %%d%ﬁﬁﬁ%z,sai d audio
information into a formthat contains | ess redundancy and/ or |ess

per cept udlustnated|in¥igi@B, tihe Signal reediveddviapathi2di lystrated inFigy 2Cwher ei n sai d

fi ' Por s SRTREobhRATE 2 PR ARe AR sl e BEH o R ANt o

pl ural i t yhedfigddl esiHedslvns p20AThEAIRS Rifdradation SoRfeysdirbloblp U3 pHEr @ Signal ,
and generating said blocks of encoded audi o information by adaptively

al | ocat i Hp 8tabipointicanagyibg reqozerigd hespuse wpahrionedinnds dgteatiredriackaiscor di ng to
h ' i nci . 4 ing t lainms 1
g R Ry N S S AR

a pl ural blockatevitdaoitch peimt anfissing Similad i the gadis itfomationdioh@éyedingr eat er
than that of three video Jines. 30 5. A nethod ac%grdi ng tq ané one of
cl d0ns 1blaskdddmiter thesieh peist pangpt RegeaoNarecbecayse e pamion T Blacki13dn equal

to a fra L nt he.duration of said gaps is within a range from
gﬁg} 1o thé \éﬁlt?}il@%fxg@??ng&nﬁég? gap g

about on ercent o interval to about twenty percent of said
franme i nt er valThis probl8nfis nét wegleow thetype df sygtenoilhusirateddn Big. @1 Boms 1 t hr ough

e SBELLSR, B e e BAOCE AsYE R RS o
conpri sing:  NMRGRGiliY expRERIA\hE ATy bAGW! the PrdsentShedfon BBt thigal d audi o
i nformati on, neans for receiving video frane references indicating tine
r eflér enc probilemm by forming guard bands or gaps in the encoded audio stream so that
considerable variation in video/audio alignment can be tolerated without loss of audio
information.
Encoding Signal Processor
Fig. 3 illustrates a video/audio signal processor that can be incorporated in a
20 variety of ways into a system such as that illustrated in Fig. 1. In the embodiment
shown, a plurality of signals conveying video information with embedded audio
information are received from input signal paths 61-1, 61-2 and 61-3. Three input
signal paths are shown in the figure; however, embodiments of the present invention
may have signal paths for essentially any number of input signals. Signal distributor
25 62 represents a wide range of signal distribution processes including switching,
merging, editing, splicing and storage/retrieval. For simplicity, the illustration and
discussion herein assume signal distributor 62 receives a plurality of video/audio
signals and processes and/or distributes those signals in some manner to generate
along path 63 a single signal conveying video information with embedded audio
30 information. Deformatter 64 receives the video/audio information from path 63,
extracts the embedded audio information and passes it along path 65. The video

information may be passed along path 69. Audio signal processor 66 receives audio

information from path 65 and applies a block-encoding process to the audio



sequence of video franes, neans for generating bl ocks of encoded audio

I nformation fromsaid audio 10 information in a bit-rate reduced form by
‘appl yi ng a bl ock-encodi ng process to said input audio signal and tine
conpressi ng said bl ocks of encoded au®fo information, and neans for
assenbling said tinme-conpressed bl ocks into an encoded audi o stream
conpr i si inforangtionna lgeterate falangqadnéEslocks cfandodadrinfocmatiore Featdattdr@éks such

that a 15 begi nning bl qck in. a respectjve s enge is separated from an
endi ng bIeSERCH HedIgeks ob anoased informtiond{om pahd T nd gencrates wong PAGAH wi th a
respecti | : I : ' J.ai m7

wher ei n %sﬁg?%ﬂpgf%%iar gﬁﬁ‘Bgﬁ?g agrl oc}étg S)fgﬁt@xgggés%%zfgidségls gﬁgrlﬂb(r??%d]?lrﬁ @}a%)? lon into
a form t vith gapnoeguesd basls betdeendeheginninmgilock inas® sparenepintban éndirgd evance. 9.

An appar atus_ accordi,ng to cl alqr?8 wher ei n sai bLock-encodi’ n‘% process
conpr i se8lock i aEaeding seqsRS, Lisinech ToHIpnCg SHRIAkSUST 2pamAskE slock SigdRls or one

or nore f t o MY ' ' erate a plurality of
{hre?&E gg %g&rdet%?g A b 9 eda&'i?{ fg’lgﬁzﬁéfk{&%fo}tﬁa

frequency sentations o nput audi o signal, and nmeans for
gener ati ng saiAd nntioked afoventhe digdres udinot illufoateaignalpaths fadeptying| vy

allocating bits ta said frequency .subband representations according to
psychoac6’8§tﬁ @O%s‘ﬁP*ﬁﬁB?eﬂl tgg’yncq“.&?ﬁe %ﬁ.aq‘ﬂﬁ“’ggbi’? AP, eé@?f?‘?ﬂ‘ﬁ‘&e’fto any one
of cl ai Myydio ti3HAUFBCRsHE RiMs B@iid sathple ldcka S aeAMBhdERItN HiaRadigf or mat i on
arranged in a plurality of video lines and each of sSaid gaps have a

dudfit i onclgelesigasl. Thigmlighmentos illustrated in Bigo2Ajwhese baundaries bedwestat us accor di ng

aur at ) ongttar S BIoE BRUE Y e € Rt sfes 381 Ap LB GoblsREE "W B

a range fthemlipbeidntsongy beusant of said frame interval to about twenty
percent of said frame interval. 10 12. An angarat us according to any one of
claims 7 throBgferring (eéged, sepeence af Blogky 112-2 conveys encoded information

representing signal segment 111-2, which is a hypothetical time-compressed
15 representation of the portion of signal 111 between video frame references 101 and
102. Similarly, sequence of blocks 112-1 conveys encoded information representing
signal segment 111-1 and sequence of blocks 112-3 conveys encoded information
representing signal segment 111-3. Audio signal processor 66 and formatter 68
generate sequences of blocks conveying an encoded representation of the audio
20 information in which, for example, a guard band or gap has been formed between the
ending block in sequence 112-1 and the beginning block in sequence 112-2.
The shifts in alignment illustrated in Figs. 2A through 2C are also illustrated in
Figs. 5SA through 5C. In these figures, encoded information in sequences 122-1,
122-2, 122-3, 132-1, 132-2 and 132-3 convey encoded information representing
25 signal segments 121-1, 121-2, 121-3, 131-1, 131-2 and 131-3, respectively. As may
be seen from Figs. 5B and 5C, no loss in audio information occurs as a result of shifts
in alignment because potential switch points at video frame references 101 and 102
occur within a guard band.
The signal processor illustrated in Fig. 3 can be incorporated into an SDI
30 router, for example, to process video signals containing embedded AES3 or PCM
audio information. An embodiment omitting signal distributor 62 can be incorporated
into a VIR or SDI embedder. Another embodiment that also omits deformatter 64 can

be incorporated into a VIR or into the input circuits of an SDI embedder.



generating said bl ocks of encoded audio infor r#ati on applies said

bl ock- encodi ng process to overl appi ng bl ocks of said audio information.
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20 Split-band coding is not essential to practice the present invention. Other

forms of coding such as block-companded PCM or delta-modulation may be used.
In one practical embodiment, an encoding audio signal processor receives
eight channels of audio information in linear PCM form or, alternatively, four AES3
data streams, and uses eight filterbanks and an encoder that applies a block encoding
25 process to generate blocks of encoded information with guard bands that can be
conveyed in a space or bandwidth no larger than that required to convey two channels
of audio information in linear PCM form or, alternatively, one AES3 data stream.
Overlapping Blocks and Window Functions
The train of pulses used in the figures to represent blocks of information
30 suggest that adjacent blocks abut but do not overlap one another. Although no
particular arrangement of blocks is critical to the practice of the present invention,
preferred embodiments process blocks that overlap one another. Generally,

overlapped blocks of audio information are weighted or modulated by a window
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+mm%4&'% -!I@L#lo%g%' ()-' ' LL#10%.HLH& ()-' 0000000D12xV4 10! +L #109&5& () -
L #109658°3)0 3V e Nom e () - 1096&' ()-z 1096& ()- 10CHCH 10CHCH

10CHCH2633P556f/ & Xhaskdtes a sequence of blocks. Beginning block 141 in the sequence
1011 L@SSL090USUR! () - | CRASI0MB05& () - | 8510068 ()-: I LI &$10085958' ()-: 11 &%
10%-e He &oyyrlaps adjagamddadk (42. Alltdede o thesequeacd aregepiesenyed iy an

0% () A0%E () 1 AQRS50d PE SRR ERACRRRIR iR 10080% O &

11 Hs! #10 Yot inVhe-Gé H0%Maln BallmMbtaek 148%: hehRighomch Q6B 1ARYREOHS! () - ! 89#10
VRHEHE' () - | +O#10%FK+K&' () - @lABPCQIZgICSCN\C} oP4 1!'HS! #10%HHHE 10%4& () -
preceding block and a subsequent block not shown in the figure. The amount of
overlap and the choice of window function can have significant effects on coding
performance but no particular window function or amount of overlap is critical to the
10 present invention. In preferred embodiments, the amount of overlap is equal to one-
half the block length and the window function is derived from the Kaiser-Bessel
function,
As explained above, audio signal processor 86 generates audio information
that is aligned with video frame references. In embodiments that generate sequences
15 of blocks of audio information, the alignment may be such that a video frame
reference is coincident with essentially any point in any block of the sequence. In the
example shown in Fig. 6, the start of beginning block 141 is coincident with video
frame reference 100.
In some applications, the exact point of coincidence may vary from video
20 frame to video frame. For example, in applications that combine digital audio
information with NTSC video information, successive video frames may have varying
numbers of audio samples because the audio sampling rate is not an integer multiple
of the video frame rate.
Various considerations for block length, window function, and video/audio
25 alignment are discussed in WO-A 99/21187, referred to above.
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in a bit-rate reduced form by applying a block-encoding process to said input audio
signal and time compressing said blocks of encoded audio information, and

10 assembling said time-compressed blocks into an encoded audio stream
comprising a plurality of sequences of said time-compressed blocks such that a
beginning block in a respective sequence is separated from an ending block in a
preceding sequence by a gap that is time aligned with a respective video frame
reference.

15
2. A method according to claim 1 wherein said block-encoding process encodes said

audio information into a form that contains less redundancy and/or less perceptual

irrelevance.

20 3. A method according to claim 2 wherein said block-encoding process comprises:
applying either a bank of bandpass filters or one or more transforms to said
input audio signal to generate a plurality of frequency subband representations of said
input audio signal, and
generating said blocks of encoded audio information by adaptively allocating

25 bits to said frequency subband representations according to psychoacoustic principles.

4. A method according to any one of claims 1 through 3 wherein said video frames
comprise video information arranged in a plurality of video lines and each of said gaps have a
duration greater than that of three video lines.
30
5. A method according to any one of claims 1 through 3 wherein each of said video
frames has a duration equal to a frame interval and the duration of said gaps is within a range

from about one percent of said frame interval to about twenty percent of said frame interval.
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means for receiving an input audio signal conveying said audio information,
means for receiving video frame references indicating time references for a
sequence of video frames,
means for generating blocks of encoded audio information from said audio
10 information in a bit-rate reduced form by applying a block-encoding process to said
input audio signal and time compressing said blocks of encoded audio information,
and
means for assembling said time-compressed blocks into an encoded audio
stream comprising a plurality of sequences of said time-compressed blocks such that a
15 beginning block in a respective sequence is separated from an ending block in a
preceding sequence by a gap that is time aligned with a respective video frame

reference.

8. An apparatus according to claim 7 wherein said block-encoding process encodes
20  said audio information into a form that contains less redundancy and/or less perceptual

irrelevance.

9. An apparatus according to claim 8 wherein said block-encoding process
comprises:

25 means for applying either a bank of bandpass filters or one or more transforms
to said input audio signal to generate a plurality of frequency subband representations
of said input audio signal, and

means for generating said blocks of encoded audio information by adaptively
allocating bits to said frequency subband representations according to psychoacoustic

30 principles.
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range from about one percent of said frame interval to about twenty percent of said frame

interval.

10 12. An apparatus according to any one of claims 7 through 11 wherein the means for
generating said blocks of encoded audio information applies said block-encoding process to

overlapping blocks of said audio information.



