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EP O 397 472 1 Description BACKGROUND OF THE | NVENTI ON 5 The present

I nvention relates to apparatus with a rotary head for recordi ng and pl ayi ng
back digital audio signals or other gpgigzakagnfornmati on signals. Video-tape
recorders (VTRs) with a rotary head have been devel oped for recording high
definition h) |- sion signals (hereinafter referred to as HDTV signals),
by forming @Ff!”a{P “tracks on a magnetic tape, and playing back the recorded
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the digital audio signals and the |Iike, when one head is not functioning,
the audio information of one channel of 8ne field is entirely lost. Another
problemis that the recording system does not have sufficient error
correcting or error conmpen- 55 sating capability against burst errors due
to an extended scratch on the tape. An object of the present invention is
to provide a rotary head digital signal recordlng and playback appa- ratus
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EP 0 397 472 Bl The article entitled 'Derdigatale Video recorder Entwurf
des el ektrischen Teils des Standards' in Fernseh- und Ki no-Technik 41
Nr/1/2 1987 discusses the processi ngemgghrapeeq di ng of four audio channels
in different sectors with straight and oblique scanning values with dual
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an enbodi ment of the structure of a horizontal error-correcting codeword.
Fig. 6 is a block diagramshow ng the configuration of a VIR for an HDTV
signal according to this enbodi- nent. Fig. 7 is a diagram show ng the



Fig. 10 is a schematic diagramshow ng the allocation of data in one audio
channel for the above nentioned 3 EP 0 397 472 Bl case. Fig. 11 shows a
data arrangenent and code structure § % ég.gni ng error-correcting code
structure for the interleaving shown |n Fig. 12 is an
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scratch parallel to the edges of the tapé causes a burst error, the length
of which is proportional to the width of the scratch neasured in the
direction perpendicular to the edges of the tape (nore precisely, in the
direction in which the tracks are 55 scanned), there Is a strong
probability that each incorrect sanple will be preceded and followed in



correct sanple, so the incorrect sanple can be replaced by, for exanple,
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codewords. 12 ceivifgfhelre@thriged 8@ndbifribBsaidiaybacia sigrel manessingimegnstand (oF eamperisatingrsari-2,
f'urther conpri sliesigwhiph apbmwcmmgs"(glmmpl?edja.@@(ﬂ)erﬂt@r scanni ng tracks
fornmed on the recording mediumto back recorded digital information

si gnal s#npl1&sAenatetysiaeaarsing ko %"@1@” W dsspjdplgyhpslosianel proeesging Heapsingludes gqespdjon g
t he signal s frBasphigh prriopmdbxe ﬁ’ééﬁ%““‘ﬂ‘ and error °9EFR9"?"(5’P'“$ EY ARPRYPTHRYY CPERCtiongeh
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i nformation si gnaﬁ aid tracks

and derived from “d. E gital .X\gﬁ‘rf &‘on@lg‘n&s ﬁPechEﬁgﬁé m{% Uéh' saFnBe £nd%&é’a§r$reshﬁha
two, said apparnetzuﬁr&@mwesa BRGKmpIBAG Sadn g divided MM GRbURSrebd2e-
tracks t@ produes rérrdBaing in2/XGh )pf @ymm &hcﬁl@@dthmr@%&ﬁﬁd dRBtaiRPELRsdotilS Santpfes of
224) forrecei Vine@arhd@hasrieDHeScated@d1aiSebritl gripd i3 YRt & gromya 0Ediffenéht éhannels@nd diledagt Ry,
f or each channdéiffereiitliegioctis @i dagl track fand reedrding the growpa |corBainy cBseOitivé Senples arCkié sans: a
unit to re- 15channelingifiereet tiakie and at differait regiodseformet atsiitfepEna®siticas bh aflappitudingl Pldctionn g
the rearrangedolSheyragks; characterised in that each track conprises n x 2
regions,“the digital information signal sanples are distributed across said
regi ons of tiheAMmetiekaccerdingigglaight] asy tirihes seyiriaing encedingdal efrofdefecting gid@IprLomesHon
each channel wwitheodpperdsiwith atjegstongodeyerd fecerHednyen aplyralityf the tragkp and with gpnsegytive
regi ons of t he51’?"%&?Ik”sthea??ﬂ‘e\ﬂ"inﬁe'E?)‘?'{’gégﬁfeP\F@d%H’sand even sarrpl es of each
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Appar at us accor di nge B|9itaﬁhfarhm|o1=.4ngﬁé1§larrfplé5 fohakh SharHRI ey Alétrittited H&bss@ﬁ)&m&é}ﬁ Rbibmd

neans (225a, 23&Mtrackdnd iR dighe®intéini@ior difAallsBAIésARARE bEYELBh thatltiieQ@RrRll Sdd samples
pl ayback signal processing neans and for_conpensati ng sam pl es in which

error has occurred, using a sanple adj actht thereto. 16. Appar at us
according to claim 14 or 15, wherein said playbacksi gnaI I

I ncl udes decodi ng neans which perfornms the error detect lmﬂﬂﬂﬁm Iﬂﬂmﬁm
correction using error detection and correction co- dewofds®recorded ih a
plurality of the tracks.



17. A nmethod of recording digital information signals of n channels, where
nis an integer equal to or greater 35 than 2, that are inputted for a
predeternmined time on a recordi ng meEdiosey st2@1si gnal s bei ng di stributed
across mtracks, where mis an integer equal to or greater than two,

char act er i sed fo/leabfanRREE dile m)gmts &nguai Yl cbhs¥outive&56H éamgie o5l d
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tively feor recording in 2 x mx nregions in mtracks so that the groups
cont ai ni ng 2®NsMettbd acCordify P kigith 19f and In@theraBBprisAg PérRIming @ronddteeaant a6l evdd correction
di f f erent gr oupyus@gerrdr hgegjoroang sorektingicbdeavresitecaded Mnedisaliay & thalthasat ed t o
different regions in each track and recordi ng the groups contai ning
consecut i ve2tainphiatys biving  elusitiref seth afidads, M being dndnteaet squal taok greaterdhag two, mounted

di fferen® regiippreximiytpeash etherdorfecardiagtideg signasiapthdigitelinfaymitisn sjanals@f Meblanngls Nekeing on
of the tracks.avegpgequal toprgrrster arWodp faem tracks inglingd vith regrer Plﬂ'?%@fd‘"ékﬂ‘fﬁf"f’%‘?fng
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channel's, where n 4 fadidnd SHEAGher®d] NBbing &h RlegddeGil B'or &9@1& tﬁamwo,ﬂ%gra%%%d
as odd aeed eV RBeoRMERhoRA inforiviatian BEHalR0Shd GEURE MSaihg irf sak QFela R 2h Agyiorls; 01 t al

i nformation sig- nRkech@ing sigeahprédeadigeieans (26 % DD ldFideY Ay @ghal@6rnafidnQIghdiditto
tracks and outdqadiahd évgn sdnpled gt ihta lgrolipsf e BRL dn Bvehisgmpids™f each chanfed bch déihgdivided
restoring the iow Mgroups, asdiogiues tbe 2l@ M, x I fratipa @b thial theythre racdrded inteeil M xtN ragidns in M
conpri ses n X tpacksgg saiharpastdne thel iegrntsarhple grbwps med odd sarsplgigralps s@ngrbiad ih @GN regReodin
channel #ei ng e¥chstrack.land helgrours gentpirthg colispdubivesamplesefjihe sasneshanel aregarkd edin differkbr
di gi tal i nf or rreglensiforgedm differsptppsitogs igedongituginglidisestiendf thaéacks.hat t he even and
odd sanples 13 EP 0 397 472 B1 for each channel are divided into 2m
sanpl e grouffs 2RErAYERIOTRAT ceigid esteinsee 'é‘i?&'i‘gwﬂﬁ'@g’da??d"’@éWP"t?étE‘lﬁ't‘?f\Fé“ RSt d
sanpl es are as'e '@H@d’e?(y‘ta??%rsé‘me“garrpl e gr oups Wi th sarrpl e gr oups
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USi g ergs or 241 eARerhiug Beodrdflg RUalnSil Wiktbir BRI [<hRovideS iR id |0Wre@edﬁlb tHe@lel infwhith

t he tracks. ZhheMa@rg@wemV,gagreae@de ality of sets o heads, M bei ng an
i nteger equal to or greater than two, nounted 10 in proximty to each
ot her, for 28 CAppéaatag astod@ tosdngofe & cRifd 20 itg24t aab furthbradoiiprising Plafbaglsidnal gadcedSing
channel s, N beheugs @msa tn22aperinpptiugsigriasanple thasnd retordel amthé iagneticiade@s Budit faCdos

I nclT nedow t h redisperatrs, bl for rbapraggirigutics sipnbls Ghirestard the orighbl cidenetgaredling t ape, one
scanni ng of each set of M heads being recorded on one segnment consisting of
M tracks, s& dieappas awcordingiemprdns pieigims18¢arSavherpinsaid medoding meses edriagnsigeditggvhich
(202a to 212c)’s fesrdgsimened@fiag the digital information signals for 15
recordin on t he ma netic ta encodi ng neans (208) for performng codin
for errd? d#t PP %ﬁ‘iﬂfd@?tPBﬁ?y%BPfF@EFlzég?zsa?M“’F'}SE??F‘Bﬁ'S&'{B MR sybiastry t’ted"g'ta'
103c) for seqd%‘rﬂ'm ?“ﬁ?“?‘%‘@é‘f"a ﬁ@“&“&ﬁ%\? outputted fromsaid recor d| ng

si gnal proc Qfat%?ﬁ‘v.nga%urﬁ s&’ﬁ‘%e & &4%9 *Eé?”erae%t folop &St 'La W iotled
resct one'of (A A A At e ﬂ%é i e,
havi ng ap ar eaben an u ©% ér%n Fes ect I

of Mtracks 'r\ué l re oﬁ é&grﬁnng? aldh {eEGR htﬁge ongg&&afébrpg
nmeans (2028. tosls% )At 3§1e fal ﬂfogﬁaildﬂ QJI@LJOQQd iﬁ'ggj u?odd%“@e

even sanpl es afg,d,ab,mhgmgrmpargt oo even sanpl es of each channel each
bei ng di vi ded i nt qudybedk SgHaForocBiihg &U&r@%ﬁﬁa tb BE3) Br réceliny the) s&HhpidREthSdigitidmbRR Y
are recasded idignals Played bhok frdn sAgheatisants for fdbrdngifid for bdth Stahibl, Be@fal MbEmdtiBEsighde N
sanpl e groups sangleocftheMitignke ag fortHutlifigthd @adngeibainples)N regi ons in 25

each track, and t hiecagimgmpsnsc224} far deferting ooRBeting drives co@aiddarsthefaniplee ofdBadiyital in-
channel are r cfommatecignals playedl back by salddgedsnandf or med at different positions in
a longitudinal direction of the tracks. 132. Apparatus according to claim
21, wherein the recording nmeans records sanples inputted i | -
lod in the area in the sane segnent. 30 23. Apparatus acﬁmuﬂmugﬂbﬂiﬂm
21, wherein the sanples inputted in tw field periods arex s

and the recording nmeans records the even sanples and the odd sanples in the
regions of different seg-



ments. 35 24. Apparatus according to claim?2l, wherein said area is
provided in the region preceding the area in which the video signals of
each field are recorded. 25. Apparatepozcersl ng to any one of clainms 21 to
24 and further conprising playback signal processing neans (218a to 224)

for inputting signgl,sRBmhmebiiabsa! Bsb) ff WhliRHsafith dnl Sat PRI b ﬁd’f‘@eeco%%cté’d by
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to 26 and furt fignais@Rygarback frogh thevagiensfodthe Bathg @it domgedtiteesathplgs bfatle sainé canid beig
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of M heads, M theiigitl inforniatioresipmrl sepies batldnto the garasndrdar ofttheoaviginatsempiogint ed | n
proximty to each other for reproducing video signals and digital
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back by sai d h&acsgneit tpd, 4ne scakdifgdf i set M Méhd< g eedding omorEBagtent cdasiding of
225b) for conpMteesi ng any sanple that could not be corrected by said.
decodi ng nmeans by sailiapgpratusemprisingl ue of adj acent sanpl es, characterised in
t hat at|#ast oneof Xeetingrstonal pikpessingymeans [2Q2actg @t2skforadrocessng @ee&ﬁ% inforregtion signals
havi ng an area on SAreding mepes (2Q8) foy R?ffefF'}*f’dtCP‘lm ferjegpretoction and esieporfeqiioriAaed each
of Mtracks in sa|'5°°§’r"lsal?>°af‘%1(§°22r§? 1% |fﬂﬁ§q"9§‘§§l'ﬂei?FWl§§ﬂﬂs optputted f’°"§?9§‘n’a‘f°"d'"9
processi ng neafl® a’?sé’f‘d?i?r‘pgi ﬁ'ctt%ﬂec ?ﬁ‘ ekt g
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different reg'&'&%n@ ve ﬂ?% dhd@ven® kakt cndfhdi & QVid
tape and by reggh p£'9|£ tQihEQkM m&t% corti8dto 8% gil%tirQM
t'he sane orderyQfsi dig}gd gi nal sanpl |ng paratus according to

claim 285 wherein &Q@sﬂpﬁ)ﬂﬂﬁﬁ¥arﬁl'o@@§dmpﬂﬁ&$§§ﬂtﬁ@ch@ﬁ@@%r&@dﬁ@&dﬁrh@re@b@ ih @heh
signal s recor degk,iaid the SRUFERBAtSiNIAY ddRsekuthv®EanipRe b tAd\Gima Ghandd) areARBAIEEIH dffferent re-
according to CéidHs Brméd at biffereAtipbsitioh€in Rllcayituaml dRdcfiohadf the r@eke:shd Ng nMeans t akes
the signal s recor tsaidasbaiigprbvwidad nany rogich péceding ahappaamiiichaBe ided Bighald dd Bach field are
rearrangi ng. J1fecdded. Apparatus according to claim28, wherein said area of
the tape#is provided in an area preceding an area In which the video

si gnal s of &achprpiats gcagrding tegiain daavhenp thegamplenineuttedh imene tieldipasibd; arg rdcprdedgift the
sets of Mhead%’ea'MfBéP'ﬂ?gseaﬁefltnt eger equal to or greater than two, nounted
20 in proximty to each other, for recordln vi deg signals and digital
informat jon 4, Appareks gecording fpglaif P3 wheteip i eﬁg" Rlgs inny ?W°égU£F"°FBa’GFakg?§zft‘@$‘
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means (102a34, OaphArafub adcBiding BHESHe bofdinis erze&ﬁ #heRdin s2ldBRRIRg MR Pirioffs Joa.gdmﬁal d
recordi ng si gngleci@Gesitfatk TEaNs on said magnetic tape characterised in
that: at |east one of X segnents, X being an integer equal to or greater
than twes has &jpadiuefaving i pluaitg bidkts gf NBhbads, M beitly 41 iitéder dq0éi®y digreatertham itv) mbishted
and each of M inpagikdy orrachaitie, fof Bpoditig vitbo sipale aral, digital intorin oo sighald®f N iciignadls, N
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area; 35 even sanpl e groups and odd sanpl e grou l] ll“:ﬂ ul H
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gions fornmed at different positions in a |ongitudinal direction of the

tracks; and said area is provided in the region preceding an area in which
t he video signals of each field are grecmrders1 40 33. Apparatus according to
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Kanal aufgeteilt sind, so dall die digitalen Informationssignale in n x m
Berei chen auf den Spuren aufge- zeichnet warden, dal3 die
Si gnal ver ar bei tungsvorrichtung di e dpyderhieq nf or mat i onssi gnale in
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sequenti el | en spnehymdiegligisier Infornaimsegnela éi jederKanal gwiekewbiidedi e auf einern 10
Auf zei chnungsrredl um gebi | det sind, wobel meine gerade ganze Zahi gleich
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Berei che OGber m Spuren verteilt sind, wobei m eine gerade ganze Zahl gl eich
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der ar t dur chgef ulRutkspiisighal- CidrSeitingavbRRhIQMF 2 B BIE 3245/ EidfiAYERIIbEignblb &n d6HRRKspiel-
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Zur Cckspi sl vor r idediremgpkérinz@8tmebi s 1 03c) zum Abtasten von auf dem
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des signauxlus A partirde deux rbglons dans chacune de M plates, |'une
desdites deux rbglons contenant des Achantillons pairs et 1'autre desdites
deux rbgi ons 55 contenant des Achantillons inpairs, et rearrangent

| ea signaux d'informations nuneriques pendant ledit intervalle de tenps
prbdeterﬁ ne sous la form d' une unitb, dans | e nona ordre

d' 6chantillonnage qua lors de |"enregistrenent, et ladite zone est prbvue
dans | a zone precedant une zone dans | aquelle |les signaux vidbo de chaque
28 | 1111111111212121221 1 111111 EP0397472B1 trane sont enregistres. 38.
Di sposltjf selon | a revendication 37, dans | equel des sighaux enregistr6s
dans X segnents sont consi- deres conme une unite pour |le rearrangenent. 5
39. Dispositif selon |la revendication 37, dans |equel |es signaux

enregi stres dans 2X segnents sont consi- deres conme une unite pour le
rearrangenent. 40. Dispositif selon |'une quel conque des revendi cations 37
a 39, comportant en outre des noyens pour sou- 10 nettre | es signaux
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