; RSTUe3ed40&V6T[ 23/ 05/ 03 Recording and reproducing a digital information
-*signal in a first or a second recordi ng/reproduci ng node on/ from a %PE&eE8d
carrier. The invention relates to an apparatus for recording a digital
information signal in a track on a record carrier, to a nmethod of

recording, to an apparatus for reproduclng said digital information signal
and to a Resewimg apdrepratucingaidigital informatgpintsédnal infadirstat & sezosd gnal recorded on
it. Arec i . efin i n_the opening paragraph is known from
WO 98-34ég%9%ﬁgkﬁ%@g§§§?%8%§ﬂ%%%fr%gfi?hlrhe list of related docunents. The
known apparatus is adapted to record the digital information signal on the
record carrier by neans of at |east one wite head, with a specific
transport velocity of the record 10 carrier so as to enable a reproduction
of the digital information signal in a reproduction apparatus, having at

| east one read head and with the sane transport velocity. This
recordi ng/ reproduction node is called “standard', or “standard definition'
(STD) node. Faht hiventidnlielaténovn appaaasion g:cafppraadigital irforadapt Gghal ; Henerate a

trick play signal, e.qg, by deriving said trick play_signal fromsaid

di gi t al el Pivafechid %ggfﬁa@ a MeHoQf gp—éorﬁwg’ ‘toraf‘@RP%‘ftﬁ%/foi?Ppéq%ﬁ?i% sajd digital 5 g
digital iiRfoRhdtRhisRRalsnd iPd res6td BrriePhaiigahd\digitd HID@SibR sighd rdc8bdel BA ar mat i on
signal and to record the caonposite signal on said record carrier, The trick

pl ay si griarecpingaapiraipassdelipecinghe orepive prragraptels koo frrenV g8 42#0 sai d

repr oducteAN RXBPAT @cument I A R 15L60RMAdIBATRAEL Vel ocity of said record
carrier so as to reproduce said trick play signal. The second transport

velocity is a nmultiplicity of said first nentioned transport velocity. This
reproduction 20 node is called: a trick play reproduction for said STD
mode. The invention ainms at providing a recording apparatus which is

capabl e of carThykeyoappamtus iscaslgptedtogeconhthe digitel igfongatnpcégnabendheveced | s

adapt ed 1t rrgggf{:n%rﬁ (5)3 lepasgmth@aaglvghg%eggﬁél t%lﬂg Rl O%Q%Lgt hat the

correspondi ng Teproduction apparatus is ca carryl ng out
cor r eépordirieg ss@do aukblesgrepaddedtion of e degitakisfomeitionaggngkip abtmodykctiorar ryi ng out

trick pl é%ép{/&%tﬂgi%gﬂﬁé LByl file 28 ke SEONh ﬂggg‘g%eo%@gp&?&e%c%ﬂﬂﬁéppar atus in

accor dan eTlrnventi on conpri ses
recording/reproduction mode is called ‘standard’, or ‘standard definition’ (STD) mode.

Further, the known recording apparatus is adapted to generate a trick play signal, e.g. by
deriving said trick play signal from said digital information signal, to merge the trick play

15  signal with said digital information signal so as to obtain a composite digital information
signal and to record the composite signal on said record carrier. The trick play signal is meant
to enable a trick play reproduction mode in said reproduction apparatus, with a second
transport velocity of said record carrier so as to reproduce said trick play signal. The second
transport velocity is a multiplicity of said first mentioned transport velocity. This reproduction

20  mode is called: a trick play reproduction for said STD mode.

The invention aims at providing a recording apparatus which is capable of carrying out
at least a second recording mode, and which is adapted to generate such composite digital
25  information signal that the corresponding reproduction apparatus is capable of carrying out a
corresponding second reproduction mode, as well as capable of carrying out trick play
reproduction for said second mode.

The recording apparatus in accordance with the invention comprises
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23/05/03 - input nmeans for receiving the digital information signal, -
'writing means for witing the digital information signal in a track3d¥®he
record carrier, the witing nmeans conprising at |east one wite head, -
transport neans for noving the record carrier with a first or a second
velocity in said first 5 and second recdrdi ng node, respectively, the
second veliogit mgalpdongcavjugthetdigithl inkortmathemssiglak first velocity, where k is a
constant |l arger thap 1...- trick pl si.gnal pgenerating neans for generating
2 et o el yre i e ehuRimRueneP P ik offhs Heprtmiiecl di ng
node and Writinggesaas edmpi3ing as Rag e Writetéad)l ay si gnal when the apparatus is'in
sai d second recordi ng node, 10 - nergi ng neans for nergjng said digital

| nf or mat |- YOG TAENS b X P U teeard EprTlerdR T pracepndy Sop g fin ¢ he
appar &t usand SedoAd fRbdinfginisde, @gpesw%erse&@adblagtm%eqﬁﬂsm&tti‘m/e@kné,ﬁrgo as to
obtain a cg\rﬁ’rﬁosi te digital information signal, said witing nmeans being
adapt ed t'§ARY-tEereIEts AR taged ¥t lal i nformation signal in the track on
the recordrigiaplsy 8Enal énetdifg GRAMAS fcBerdiigy 4 Afst iridk Bfa?%g_hzg Rvhsh deabppetig
recorded such on said record carrier so as to enable in an apparatus for

r epr oduciihlj s8ish fystapeprding meds Yidfat geapradngyheecond tick play sigpad tvhewjhe 6ERAGON node
for repragdychigesaldecdtdd @bdd nformation signal, when being recorded on
said record carrier by the recording apparatus in said first recording
nmode, 19 b)- reergiag ssensrfepmergingtspid ilighbiaforoptionsignebandispig fisstiodsedpuyt trigk play

i nformati L ENg: - Sal oh.r I by the
Focor di ng ap e e G R e hdhey RGRLAATRS 1

r epr oductdbéan areaepdsiss digisqd infdmesiting sigedld first trick play signal, when being
recor ded ' ' e i rat us_ i n. sai irst
Fecor di ng RyRRUE AERSEen bR Mo iiohRERle il ARBRRI S iR Sy
second t rangke pkey carignal , when being recorded on said record carrier by the
recorl%i N9 R SR iitan in g‘ljm%tisr?scxor?a bg'gc%%gridgcgsurégdes iéSe grﬁi gmreegr odyci ng
appar at usPherg B Be A SOTIApRT Sighal bejiig Feardsdsuch oy sqid KegDId CAITISE R 48P  on f r om
sai d r ecaneble araniapparatind for repactivnigg kA ditelanformaiongigatl | east one read head, -

transport neaps, for ving the record carrier with said first velocity in
said ir sE o uatenlan AL R i G Sl MRy Bl Bt Becon
reproduct i aecordeden saifl tdzorl dahriet @y 818 rec@kding dppasatus $éath fildt recbrdiaprdeict i on node

and a fourth velocity,in sai ourth, reprodycti.aon. node, where the.third
ool oot £yt " defomiebdaichoR Bofle frRrptb AR RS i o FRioh it Py eing | | mes
t he sg@cond rywkde@ioh ¥aid fecartikaffidd B F1g récdRditi@aPpsrah@iigeid $ebéil récordthe rdid):

(c) a third reproduction mode for reproducing said first trick play signal, when being
recorded on said record carrier by the recording apparatus in said first recording mode,
(d) a fourth reproduction mode for reproducing said second trick play signal, when being
recorded on said record carrier by the recording apparatus in said second recording mode,
25  said reproducing apparatus being provided with
- reading means for reading information from said record carrier, the reading means
comprising at least one read head,
- transport means for moving the record carrier with said first velocity in said first
reproduction mode, with said second velocity in said second reproduction mode, with a third
30  velocity in said third reproduction mode and a fourth velocity in said fourth reproduction
mode, where the third velocity is n times the first velocity and the fourth velocity is m times
the second velocity, n and m being constants larger than 1,

wherein:



23/05/03 . the trick play signal generating neans are adapted to genefsahe
‘the first and the second trick play signal, and . the nerging neans ‘aré
atapted to nerge the digital information signal with said first or second
trick play signal, and 5 . the witing ans are adapted to wite the
conposite signal jn a track on the record carrier, suych that reproduction
in said re-p‘P%H’tﬁLP’ﬁé Sl&ﬁﬁ&ﬁ%&rwgaeagsa%raafi)aiplwgtto genereke the Hipt widghmtecord tagk d t hird
reproduct i gay §PGE ahg enabl ed and reproduction in said reproducing apparatus
of said second trick play signal in said fourth reproduction node is

enabl ed wi tthe BexgiIgdRgans/argpdapkrd tp Beegedhecdigital evorpatienhsignal withstidfrstal | y equal
for both t{ics AAdshPYELD shgPr oduction nodes. 10 The invention is based on
the follow ng recognitron. The known recordi ng apparatus describes a

r ecor di hg/ rtbpwetngmpans aggndapted WQgvrite te compesite signal ima adkendhg jeeqtd SAMeKHDde. | n
this STD - : e ' - W ale)
nor mal pl gt heErspgiion B el b SRucing AR ObkalNIE AOURRY SR FERRARIAT o1 g
carrier i nrepotdhctiondide seinphjedapdatprodictioreinfspid seprodycmg japgergtys 9f saiffiseconécor di ng
apparatus j. : 1Q. i I i for . i trick

o By ropr omai PATHERA o 8 ORIEE Bl bRl WorbeR G o BoobroflALLONS

r epr oduct i cariapyhaghas sibstastiallypqual fdrbomthindanddowrthekepptheyion eppdesduct i on node' ,
capabl £ of carrying out .ope gr AT rii ck Ina% repr odu%ti an,: noadegawwith
different record carriar®ers (s’rboftosﬁve SRR &8 l?“ﬁvev R RV ?y (v3)
defi ned abdugeribes aregardthgireproéucpbmyppasprsoleht fitnictions ina &y-cadled STBdn@le Omehias t he
third repr cti.on node., As defined aboye, v3 / v~ z n. 20 An essenti al
feat ur e of S Fofd PRATE AR o GUPEmat e deateP B g P PR ot ay

repr ogyct [ Qprogmd?ﬁs mddasskﬁoh@ble it h?hetxlreioeky pﬂtayresbxggadém M’ﬂfoﬁl gedes biihgelquapﬁn
recording, and.the tri ay signals were recorded in t rac n the
Fecord car ol fistvelasion () RbF Vesroanpartin ofsZiel 6 pohersle ER pleb iess Bieeds,
102 syns bimekstriek play irgfodukion Méded invaldeS TIRddd Thithe thedasspodding Ng one

revol ution of the I‘ﬂ)ead drum on whjch th? read heads are positioned. In

ot her wor d%PropHetion BPRAE Y if.aRaTh fraR the BPERRIBIRY STORERAE Moflec SRRDER bitrate
for the rephQthsRtode dr GlordlrRN phl edpddubFonBeich, SAth diffetb® rb@rdQe8G SaAYpoitN
order to realise trick play signals of a substantially equal  visual

qual i ty. Asheessgsush as/the thind vielogisy rskrigfinedibeur ét sashirigloplaY Fpeodyctiongaeder ecor d

carrier traasp@idovy el @6 M refrB&ucaSERADE. W8 liOkdei¥bévéZy, [detisned above, than
the record carrier velocity in the 30 "normal' recording/reproduction node

for STB (v,), whi¢ssentiphfeatiisohell dadnickidaysignely seneratpbion siditrigk piyi s the sane.
As a Conse%gﬁ)aﬁ&ion%c%{ag %ﬁstuhlgtrtg?@agg&qalmaﬁ greg&%&ihﬂglre&%gglaﬁ& fign node

is lower. Mre specifically, tF rate 1s the factor k, introduced above,
| ower, conpigkelyisignalhwetsireqozded in the traeks ondheragord easderin byeh/arfeprabdiati fay node
for STD, rabi ~ - 0 t dabid §hp@nd the
Socond vel DEh B tho SRR U B shho tictks 6fiB00RP s REIERLY APl Shid0
recordi ng ¢ rdeflitradf dedeed dramt drewkiek thndeaddeaisararpsitionksl. T othde welrdsyinial a
| ong phay i e [+ - h
att ant Pon. Tp By ey, aRaaba WontaR oiale WERR RBFUEENPLEME, o 1 i
pl ay si gnateplieddlhibis deressagdinfordentosradlde richglaylsigpals ofmaibstantsily eguabddisedd wi t h
t he above de % ned fourth velocity (v4), which has the above defined
rel ati onshﬂ'balvﬁ‘t h the second velocity: m=v4 / vz.

A long play (LP) recording/reproduction mode has a lower record carrier transport

velocity, the second velocity (v;) defined above, than the record carrier velocity in the

30  ‘normal’ recording/reproduction mode for STD (v,), whilst the rotational velocity of the head
drum is the same. As a consequence, the bitrate in the long play recording/reproduction mode
is lower. More specifically, the bitrate is the factor k, introduced above, lower, compared to

the bitrate in the ‘normal’ recording/reproducing mode for STD, where k equals the ratio



In accordance with the invention, the one or nore velocities for th% %gﬁ)}or
-mpre trick play reproduction nodes for LP are chosen such that they 3

egual to the velocities for the trick play reproduction nodes in STD. 10 An
exanpl e: in the above WD 98-34226, a recprding/reproduci ng apparatus for
carrying out a standard (STD) recordi ng/feproduction is disclosed. This
appar at us fe§veen thefapt 2a6 Histseepng yelgeitely adnd vereRCtEy s Kgral 82 fIHe langply tri ck

pl ay speedgeortith Ghctihdddbot RSBl recordify Mb@sequent |y merged with the
standard node video signal into a conposite signal and recorded on the

record carri er . Trirkplas in hloag play imode p5 anyaspepietbeihagna been the pubjecpiayualiel oci ty
(v3) of 15hgon th Jﬂn%ﬁla& lfb%rd?ﬂétf@ll e a Yo%g;ﬁoﬁgtsﬁi}gl\é rlzcﬁi%aﬁ/ r%liggllcﬂ % an

velocity of 12 tines v, atri play v Suppose
such arp apmwatin@m|sadiqmgu)l?dr81gnalpab¢momed:wﬁh shrerago\@@teﬁ@chfmlrtto@éowmévm =3 (a

so-cal | od bfi ARIRavol DA IPARSon iyl G hRlecthslofodlgal g, ecor ded with a

record carrier transpor ocit to v~ @ith a head drum
and two heads IIme@b&tdncaatwm}Bt@e ﬁﬂeraroouhdomekm noire v:qlm‘ltmsefmdbe ofe driherhezkl dr um

t he video signal rec urstw se a head.on the
record carpsi |}grpr°‘ihl°%° W, Oﬁ]ﬁggrg’c or" %g?ﬁ%p\ey ae equ%g Elaa'ﬁlggues PhF he
i nvent i on, triblapley eeptaductionphaigs meﬁmibductl on velocities (v4) of 12 tinmes the

record, carrier velocity. - har mal cording/repro ng node in
re SISt g RS ans vt Wi B30 Mo BE RGOt BRI 0. 0t ccor d
carri SI‘ t r @nsing ght alﬁirﬂﬁﬂd}(ST]DDfecérhﬁgh&}lﬁocﬁ@ﬁ(ﬁrﬁs ﬂ?ﬂd!;eﬂgl" Hi$ h@&raﬁﬁ iptuaier

repro uction es (one . for e 0 r for, LP3) is the sa

o o MR ek ey era o treGrrok Ry spyods. SAHED ek BAY BgmRiray 1 f or
the hi ghesgubiequﬁiﬂ%magedrmdﬁhé flandaid e vido sgghﬂ iv6 la@6mpdsite Sighstvwad and for the

intermediate tric | ay nodes_in STD and LP3, the velocity is 12v,. Another
exanpl e: tqﬁceor%ip)&rtaﬁ ’E9§°f8é§r&‘F‘i Bhese Ayes wick glay sResdvasgariek BaY velogivynge a

second; 30 hengriRkate ABERI PRLVQodiTTv ) tahﬁcl@ﬂaﬁ@él&&@ ok P? (iR and hREck play

corresponding trick play reproduction nodes will "have record carrier
transport \RAc8¥P{?bémesdial to 20, 60 and 120 ti rres the record carrier

velocity of t h%u{)ﬂﬁé %ﬁéh anra%ﬁé}ﬁﬂk B%&&PEQQHEBF %ymg%t h P bidRe wiBleGB3 (5 V1/ 5.

Thus, again the trick play nodes in dé have velocities equal to
4v1, 12v1 srrglleylp3 modezﬁfesm%lwdlgltal\g@?%maxir%tsnec?or@ﬂawﬁ! arecqriyeartippar at us

deSCI‘ i bed @ho ﬁy&t &e'f’ocﬁ?g & ‘9)3 ﬁﬁ{}{ey MsTo) achlésd ﬁ'umgnm@heahpl }Bkéatq@é‘e the

record carrier 1S transporte a velocity 2v,, The HD vi deo
signal2G s are\wrthnedrcuylfmngf (012 hcadcsirthe,ethe ﬂéw%gnabtsaccguieétbume'osm@hrﬂdrdt he

o BBy I 1 LG R OSSOl R o o1
r ecor di ng/ inegutioniuave a)miciqpugz répnoduByionatelociiich bv4Pufi 12 tifitea she reqpad cartidreretocityck pl ay

e 5B R AR 59, bt LA e
rat e (averHgethemsehat thermbsolwé recandregmier aznﬂpcrre'izrll(a:yy datthe twatoerresponding trick
25  play reproduction modes (one for STD and the other for LP3) is the same. That is: for the
lowest trick play mode in STD and LP3, the velocity is 4v,, for the highest trick play mode in
STD and LP, the velocity is 24v; and for the intermediate trick play modes in STD and LP3,
the velocity is 12v;.
Another example: the apparatus described above is also capable of realising a second
30 long play mode where k=5 (the so-called LP5 mode). The corresponding trick play
reproduction modes will have record carrier transport velocities equal to 20, 60 and 120 times

the record carrier velocity of the ‘normal’ recording/reproduction mode in LPS, which is v/5.

Thus, again the trick play modes in the LP5 mode have velocities equal to 4vy, 12v; and 24v,.



10 Recording rate = replay rate / n, ( 1) where n equals the relatgxﬁ/03
velocity ratio between the velocity during replay (reproduction) an %

vel ocity during recording. As an exanple, for trick play speeds 4x, 12x and
24x the 15 nom nal record carrier speedsin the STD node, n equals 4, 12 and
24 respectlvely For the correspondi ng tri pl ay nodes in the LP3 nDde n
equal s 12, 36, AgpY apol erﬂé@fﬁ@%tthwp@raw!rrﬁl@crlwaézg»veuaf@aéﬁ@épm Qe p#HD

const ant  fayde TR AoHOUS: BRAESaridt i Pk AIRBorled wm'a%ﬁ;cn gy Sfi{1%1. s Hpj cture
quality, even in the hi gher LP npdes. Furt her, ¥o [ ow ng rel ationship

exi sts betviggesigndds rfeé@é%hyngeam&p%twome@rmnarmateﬁét 128@ prowest e pigcumferendeor an
LPk nmode: JRee@rgi &igmrate for LPk = recording rate in STD/k. (2) The
recording rate I1s defined as the rate with which the nornal play data as
wel | a$ tﬁélezgrqsrwr@kngprldyplehatearOéMwn@wpm on2tthe k),6dd? ¥ kiendri2d?4 x &b, al so

the recor §ing ulethsng] réc%ﬁhrﬁﬁ/x‘aﬁllf)dlpéu@s)f n{%ﬁéﬁlﬁﬁ%ﬂc}ﬂﬁg&ﬁ?ﬁﬁ&;&g&#m@ di@ctor of k

for the LP accordance’ wit Irectly affect
t he repl a;playawdes inrthc)HH’snoctedlamlmlqtlttehequaéplde(y 12utand2dvidecrease in eq. ( 1

), n should beinra IS _ther rsults
in the sane abso ute ﬁ&gﬁ atftha\itlg %“élln elfauof]smq%xésmv%ﬁtw %etr}sfeﬁf)ﬁF %a F30 The

I nvent i on (hasgedevel uhﬂepnvﬁcngsc)had aplagrdaatrates: ( a ) the overhead is the sane
for 1l the trick play nodes. ( b ) the track patterns for correspondi ng
trick play nodes in STD, LP3, LPS are substantially the same, which neans
that ( c ) the generRkording@ite Ehepldyrark npl ay signal s in the)various nodes
can be the sane.

where n equals the relative velocity ratio between the velocity during replay (reproduction)

and the velocity during recording. As an example, for trick play speeds 4x, 12x and 24x the

15  nominal record carrier speed in the STD mode, n equals 4, 12 and 24 respectively. For the
corresponding trick play modes in the LP3 mode, n equals 12, 36, and 72, respectively.
The replay rate should be kept constant for the various modes in order to maintain a
sufficient picture quality, even in the higher LP modes.

Further, the following relationship exists between the recording rate in STD and the

20  recording rate for an LPk mode:
Recording rate for LPk = recording rate in STD/k. (2)

The recording rate is defined as the rate with which the normal play data as well as the
25  trick play data are recorded on the record carrier. So, also the recording rate of the trick play
data would decrease with a factor of k for the LP k mode. This would, in accordance with eq
(1), directly affect the replay rate. In order to avoid the replay rate to decrease in eq. (1), n
should be increased by a factor of k as well. This therefore results in the same absolute trick
play velocities in the various LP modes.
30 The invention has the following characteristics:
(a) the overhead is the same for all the trick play modes.
(b) the track patterns for corresponding trick play modes in STD, LP3, LPS5 are substantially
the same, which means that

(c) the generation of the trick play signals in the various modes can be the same.



23/05/03 6 ( a ~ in case of m xed recordings (STD, followed by eg.zgﬁgk3
-provided with trick play signals for correspondi ng speeds, it is possible
t® reproduce both trick play signals in the trick play reproduction node
with the sane absolute velocity. ( a) tigescan path of the heads for

corresponding tric | ay nodes is thys the sape, These and ot her aspects of
t he invent ﬁdén’n\ﬁﬁel°¥B§xq%dFﬁqng?gsd§'§@rgﬁ%‘ﬂe %98 {‘%})é’t“é’h‘i‘é viigh tEgl Y @gm@% ven in

the foll ow rgr dongspotidid A1t OFbssiblB toMpeludel B! Bl ck pla SipRald AGKd fridkklapat tern
for a standard ST md%%urthﬁb provi dgd Wth tri cﬁ ?0% ay segrregtg for

two trick pliegfosustiexmyde wislhigsamesbsplptepglosy - 12 ti mes t he nor mal

reproduct i Q) heeQh JathdF iHeDeadd Bkt HoNding &ricQ Hfa? nfodSie Wiis t&ahE ack pattern
for an LP3 node, further provided with trick play segnments for two trick

pl ay nodes at speeds +36 tines and -36 tinmes the normal reproduction record
carrier velocity in the LP3 node, which is equal to v,/3, 15 figure 3 shows
the track pattern for an LPS node, further provided with trick play

segnent s for tvdeserand kthet aspeatrprfdhe iavenspewilkbedOhdridasssbedhelith @ferericats t he
normal rep | Il NoTey MVl he LPS node, which is equal
to vl/5, fﬁr"g‘ﬁpgg gﬁgm%ﬁgeo{oﬂ%&@%ggﬁlregéﬂlgfr%nn’ nodrvl'ﬁgl% HD node, further provided
with trick plafigeredgnbnwsthedrack gattemnrfockstpidayd STdtmeda furdwepdsidedwith trek and - 6
timasf city in the HD node,

S 0 e SBEROYFFDyBRAERSHER Tl o LA 2o
node, f ur tlepodyation reded cairieh vdlodiyhy,
figure 2 shows the track pattern for an LP3 mode, further provided with trick play
segments for two trick play modes at speeds +36 times and -36 times the normal reproduction
record carrier velocity in the LP3 mode, which is equal to v,/3,

15 figure 3 shows the track pattern for an LPS mode, further provided with trick play
segments for two trick play modes at speeds +60 times and -60 times the normal reproduction
record carrier velocity in the LPS mode, which is equal to v,/5,

figure 4 shows the track pattern for an HD mode, further provided with trick play
segments for two trick play modes at speeds +6 times and -6 times the normal reproduction

20  record carrier velocity in the HD mode, which is equal to 2v,,

figure 5 shows the track pattern for a standard STD mode, further provided with trick
play segments for two trick play modes at speeds +24 times and -24 times the normal
reproduction record carrier velocity v,,

figure 6 shows the track pattern for an LP3 mode, further provided with trick play

25  segments for two trick play modes at speeds +72 times and -72 times the normal reproduction

record carrier velocity in the LP3 mode, which is equal to v,/3,

figure 7 shows the track pattern for an LP5 mode, further provided with trick play
segments for two trick play modes at speeds +120 times and -120 times the normal
reproduction record carrier velocity in the LP5S mode, which is equal to v,/5,

30 figure 8 shows the track pattern for an HD mode, further provided with trick play
segments for two trick play modes at speeds +12 times and -12 times the normal reproduction
record carrier velocity in the HD mode, which is equal to 2vj,

figure 9 shows a recording apparatus for recording a digital information signal in a

STD meode and at least one other mode, such as an LP mode or an HD mode, and



pl ay segnents for two trick play nodes at speeds +24 tines and -24 ?%H§63
the normal reproduction record carrier velocity v,, figure 6 shows

track pattern for an LP3 node, further provided with trick play 25 segnents
for two trick play nodes at speeds +72 t mes and -72 tinmes the nornma

r-eproduction record carrier velocit he LP3 node, which is equal to
v1/3, figure 7igre 0 SHepNs 2 perg Cﬁ&apéffrﬁ% F reRrpdpeine fsdeformatiop igpalpr ovi ded

Wi th trickedat®d b§ %rﬁ?ﬁztrﬁtué & figu9 InfshidlS TV AYdSURE8Sid af e ERASthet hifde tth¢res and
-120 times the normal reproduction record carrier velocity in the LP5 node,

which is &tjdapparaus fyyther bsmgﬁar&hk@f AT AN & Hickiplayarprpditctie} modaior g4id HD node,

further praay) g6 ik tidbf kssKol AderaR@EENts for two trick play nodes at
speeds +12 tinmes and -12 tines the normal reproduction record carrier

vel oci Py in the HD node, which is equal to 2v,, figure 9 shows a recording
apparatus for recording a digital information signal in a STD node and at

| east one ot her node, such as an LP node or an HD node, and 23/05/03 "1
figure 10 shomEigarerleThpwslﬁ@itﬂa% eattorrfar aigarfdard Yldpreprddudtiog mdde af sfeoerdat i on
signal re y ' ' aid at

| east oneccgltrr ep&/%t\hefuﬁi?&gk% gag%lrtlg kgié,&?esﬁg?i hesr %g('g?%tg-gcgﬂg‘?&r@d%? %‘arryl ng
out a tri cnkodpst #yspeedpt bhitiroes and - ?ﬁ)tdQeSftbernmhkteBE&lcmm@cendetasar welatitylveast one

ot her d | 1 sho e tra ern f t an
repr odluct %o%lr g;howsa 24 gc%é'% aCkgr ri 1esrS emftl ed‘ammpf% WQICE rf“"?%{eg g‘[&maeeg wth
trick pl awlﬂegmmoddohat,txmtmr ¢xakplek,alye grews@mmmmynmﬂhﬁm aahffameds +12

tinmes and -1 tlrre the no roduction, recard. carrie oct 10
H oo ahbte o T e A e kSRS binf Dok R ittoGRiion S sl Shiiy
repeat ed aiahl, fuchesa i/ftledﬂnfdrmbﬁiorwigiﬁr at srekainpRtencddad ﬁithefonﬁbﬁmﬁ)mﬁ t he

roups of tr cks .ma |nclu fferent nunber f tracks .t han 48. The
O RS O entaEE g o Sl T iR izat ‘opea B G SE TR Cr Al | Such

as a visdegtaniddre fdmdmaﬁbnsn@a&t sai@@cdd casangpb&l @vgoded in the form of an MPEG
encoded information sigpal. This information signal is neant for
reproduction i Hachyragk in tigure 1 comprises 306 sync blocks of information, resulting in 14688 in
total in a group of 48 tracks. 13344 sync blocks comprise normal play data and 1344 sync
blocks comprise trick play data, to be described hereafter. The normal play data rate is 12.54
Mb/s.
20 Some of the tracks in a group, such as the tracks numbered 2, 4, 6, 8, 15, 17, 19, 21,
26, 28, 30, 32, 39, 41, 43 and 45 comprise segments, numbered 10.1 to 10.16, inclusive, in
which a trick play information signal is accommodated. In the present example, this trick play
signal is the trick play signal for enabling a trick play reproduction mode at a record carrier
speed of +12 times v,. In addition, some of the tracks in a group, such as the tracks numbered
25  44,42,40, 38, 33, 31, 29, 27, 20, 18, 16, 14,9, 7, 5 and 3 comprise segments, numbered 12.1
to 12.16, inclusive, in which a trick play information signal is accommodated. In the present
example, this trick play signal is the trick play signal for enabling a trick play reproduction
mode at a record carrier speed of -12 times v;.
Upon recording the information in the groups of 48 tracks, eg. by means of a first
30 recording head with a first azimuth angle and a second head with a second azimuth angle, see
the slant lines in the circle in figure 1 with the reference numeral 14, the even numbered tracks
have been created by writing the composite signal with the head of the first azimuth angle and
the odd numbered tracks have been created by writing the composite signal with the head of

the second azimuth angle, such that the tracks are recorded on the record carrier, one after



15 standard reproducti on node at said record carrier speed of v, % B 103
track in figure 1 conprises 306 sync bl ocks of information, resultl g FR

| 4688 i.n total in a group of 48 tracks. |3344 sync bl ocks conprise nornal
play data and |344 sync bl ocks conprise {rick play data, to be described
hereafter. The nor nal & data rate is 12.54 Mo/s. 20 Sone of the tracks
in a groufnobel Rumeered( 1y £.5 k §tonThpyerasd carrierelogity i§ vi ingfhis ptandarg recordingg 28,
30, 32, 39u04tl, 43 and 45 conprlse segnments, numbered 10.1 to 10. 16,
inclusive, in which a trick informati on signal is accommpdated. In the
present exanpl &popkgpsoduging jn tgp &gnderdy nermal lay,pepreductien Ppesy theiigfiermatiopr

enabl ing e | Yt SERIRL UL ty QReaHOMS, (e 1Bprb &M theSRdlth £ First RARHMOT +12
times vi. i lﬁgﬁﬁ# soﬁe o% Fheatracks ﬁﬁna grg e, sdcﬁlgi tﬁettracks
nunber d 2®g14=4md azecowreprsﬂum%heae}ylthzgecozd azimoth angle, se@ agaitheglanflineginand 3
conpri se %ﬁ@&%@ﬁﬁgﬂfé@\gﬁﬁgxe er%nc%%ufn%rai‘% tﬁquellcyssﬁu\frﬁderédrb W §h &c. aq'é ck play
i nformati on signal 7's acconmo present exanpl €, this trick play
si gnal i s redrboreraftekanpthaybysthg tved heads; thereadl numg)ea:dttnapkslbyphea@rrsrxepnoci@bmg i on node
at a recor f t vl n information
in the gr Ol%[%(g Qnod;thg dcerx%ﬁ)%re(a trackjs%g tfxe”%?ond r%qry&%}ng h%%cp g'g egord © rrler v ?omtei With
a first azsnumhmamgkmuhmﬂmdmsmnnmdehhﬂﬁﬂmmemmphgudmmmazmmmnhtangle see

t he sl es e in fi ur e 1w nce n r 14,

the evih roifRERiss"s Gl ey R Maticath 100 5 168 HEREE TR B0 o1 gha
Wi t h the hi2al, Bitlubike, if iised foragprediictiorangl e and the odd nunbered tracks have
been created by witing the OSl wi th the head, of the second
oot b ang! e, XURTE SRR EReSENRe Ruh Hie e PRttt et CERE CRBL DX Xa s or | one
after 238 3¢ 3R] Ieatls scav il @dcBfll dArriel suck thad, during £Fiest schhewhieigord carrier
velocity is v, in this stapdard_recordi ng Upon_ reproducing in the

st andard, waﬁmpdsdpawaf%fﬁluaalaeﬁ%heaﬁﬂagn og wgwh HedeREEFoRCH Bt he groups

of 48 ty a@é@nnnﬁggmelmmm J%du@tufd Head wﬁtﬁﬂ{eQﬂbt(éhﬂﬁulhﬁfgd: adtdsHr rédofcst azi muth
5 angle and a second repro C|ng head with a second azinmuth an see
&l

agai n t he Srifmft 1F‘i5h§§’5‘ﬁ?f1aﬂlﬁé°‘éfl vathnthe pegients 10.hite hOﬂHECIYSé‘feerégélém}&Prmr al

14, the trReds sBanREIRSoRespdndsdo thd next half b olufibfof BARea MR bA RhicRRRL her by
the two heads, the even nunbered tracks by the first reproduci ng head and

the odd nuiteéraselocsiadiibe panping liseefdhriscrensireriodiction hesd aviththrsepend@eanudar r i er
vel oci Y 1 hgltlacls B tctortlcAAAEeds PREQSHEN) OflneTRASith O YochiBfhs 195 RRL0. 01 BY
|nfornat|on Information I1h the tracks outS| e the trick
play s}y nelnc19511® thbt doringthg dhirdispan (whioch eorresnends 2o againghd pext galf remelutien Q/fe is
used for r arrier
speed bei ng? fé%ggﬁ;ril gn W]_ELQH Eds%e lB!:aqyd g ctgﬁrglﬁfé Lx%rbcf%e f*i}sttrgfrﬁélﬁ?ig% gera
carrier suwith thhdirst azimuthrvggla af:nosssthe wc@ud c@mhr @ heastoubst@pioylsoinades alith the

Ceanni ng 1 eRechT R R % O A i, MR\ By Q6P ElesnbMEucoin o

acr oss t hethe s half molluner ofahe Hleadsltunsazrbwhlamme &kddg amdbcrameidaiehze seading live of
segnmen ¥ey t hat dur a sec
corr es%szndtge { 650?(}1reprr?§9<ctu°ﬂ r 'eV oT’ Vin % 5 t{l ﬁ%l?l%cerl%?s lf Y Orﬁ ngfrct %fl He heads

are Iocatembﬂmﬁhﬁysmammmwgmhmﬂ@gmémﬁm@1$&d@nd mﬂpmaductlon head with the

second azinmuth | cross th rrier at |east substantially
ot nei doe. vt n TRESaleRERenn o5 HEG 13 S ey o) Slodk R OBty t he
third scanm(nvaar cﬁnm&l{ S5 PSME Bloktks, a@murmgtpbﬁtyrsszwbldstads fand evred tithésatepdiitibine head
drum on mhlc hg ﬁf are | gcat ed e.scanning line of th flrii

B A4 <Py rier at

reproduct i ?fﬁ (KR BlpgkgiA %az‘?cﬂﬂ‘t’ Hurg}ggﬂa LeXogUQn qffthe kf"é?:

| east wbsﬁlalﬂfalaﬁlb)hﬁé b@&k@&b &R it the Eeb@fd%@@lmew the a»Oo Rad Beadd Mate i ncl usive,
and that, durin ourth scan corresponds to again the next half

revol uti onSPB?‘ﬁ?"ﬁ]é‘ ?fé%%e&%mcb ﬁlaﬁﬁwwl‘tcﬁé”ﬁégd&m&%‘%k? Bektoawyise P scanni ng
l'ine of 25 tdhRatfRCPRE iR B6TEG Ly vith 1€ Schmpilds BhdwiEin8E@Rht BZ ] ThetBpeRinahse
across the record carrier at |éast substantially coincides with the

segnment s 13¢ Prgsenysolgy. 19 gnabjerfcqogrsstyeiricvphef the | thtrlfa?r/ Blpy e hlasksPe sFvofutien +12v
trick play reproduction node each conprise a nunber of 14 trick play sync
bl ocks, including parity sync bl ocks, and three tinmes a repetition of those
14 trick play sync blocks. As a result, during each revolution of the head
drum 112 30 trick play sync blocks are read fromthe record carrier by the
two read heads. More specifically, of those 112 trick play sync bl ocks are
10 sync bl ocks that conprise parity information. This is in conformty with
t he exanpl es shown in docunent D 1. The repetitions are present so as to
enable a correct retrieval of the 112 trick play sync bl ocks per revol ution



23i 05/ 03 of the head drum even in the case where a tracking error|j§0y03
present, so that the scanning lines introduced above do not cross the trick
play segnents exactly in the centre of the segnents. Upon trick play
reproduction with the record carrier spegd bei ng equal to -12v,, the two
reproducti on heads scan the record carrier such that, during a first scan
(whi ch 5 c¥iheheas Aa. £¥enHa fhe caseriFe EaesMEFTOR i eTeRekcro dhal FRCSFRANRIIEAREY he
heads are hpsdicefabové hu&rn&feajaprhewklm s@éméﬂ?seexfabt[ysrh HERhPIMGHE QBmBRAd W th
the first azinmuth angle across the record carriéer at |east substantially
coi nci des wi t h Ynea t@%gqrwgmil@t@n pgh e racord gretigrspeed being ggual nlngths second
scan (whi cf,qG, rB&&H&Fﬁ’e%& Qat bR réb%ﬁfcaﬁ?e'r@uéh@?(é?'dﬁhh?@ £k sdafigwhied drum on
whi ch the heads are | ocated), the scanning line o he second reproduction
head with tomespsadoindalfaievgtution of thnbtad dalanels which ¢herheedsragie logated)ethe at | east
subst anti ' t hat,
during t hZ’“IC% hl{%?gﬂﬁ?‘vﬂ r%()(%:ugﬁ?@g‘ego }sl%'}e(])f% gsaé%nﬁlt%ﬁleg%n%;#g thé%!fc\é?devol ution
of the hea@nmhr@hkmsuhlsianﬂmllb'hemhldadmﬂame setgmcatsela)l to i hé, iscdasnve, tigt, ldineg of t he
first reproductio d with f|r cro e record
carri er ar SR ER SO bPrd e meR e STy R BT B MBI 15 1

i ncl usi ve, hmdﬂ:hre tuaat;:d)dtlne iscagnihp &ind afithe stecemiaapr@drkcnoxhh@dmérsm@sedmdtazumgm n 15
t he ne ution n whi ch..the heads . ar at ed) ,
the Sk Tl 4efETtY rieR et Ad-PERPuHIEATY Sntidhia i ProcBiB®S 28 TR 26 rut
angl e acr oélusile thag caring l(haIttﬁﬂd&barﬁ(tﬁhloﬁasfrespuhﬁttraﬁganﬂﬂhé yext halfedvdiegombft h t he

ok iy BRGRIE of ofchutiER A Topth bt Ba B SR T relieshh By ne

blhocks, Inﬁitlugieﬂfi@staﬂﬁiuthYanglféwﬁlj?bd tﬁ@i@iord&ﬂﬁllef fnest dubs@fialy ﬁ@p@aﬂdsltmmnh&o ]9f )
those 14 tric C CKS As a result r|n a revol ution. o t he
head dr umseﬂ‘?"tF Ha §r<° fﬂ LY clpsive,ing Ehat dyring ﬁhesfamﬁ Wﬁ@ﬁrc%%?wdémaaer by

the twps r edd nb@ AGlS revbidfien SMBEhdal @RI ¥n wRikh tH RS R1s hledoddidd khddcamniSy e d7l ocks
are 10 trick play sync bl ocks conprising parity information. This is in

conf or mi t ythe#cANd feaioduciion heast il sqeAnd Rziaw ARSlERCross Higaresquth earrier o eastar e,
again, pr eﬁ%ﬁ&mﬁtﬁy 85indiQesSNAhEseBmeMs ﬁ@?i td Qt1r6' g¥mbivef the 112 trick play
sync 25 bl ock S'F revolution of the head drum even in the case. where a
tracki ng error hs tigkadasnsegmenss for the -13ve trick phayi rapoducHes moge ¢agh ceraristBove do
not Cross el bf fkribl Aidy SHETRIKS jR¥A yhdBloG8 tnki $hred tnh&ea I%Eéii'{‘%ﬁ‘t S.
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Figure 2 shows the track pattern for a f eproducti on node record

carri e?0 spefghosefl4 mlmlayfsum lrierksmxmredét;l dwrntgrﬁa@h ey dutiorest theckpas ﬁtugn fléﬁ t wo
trick play t imes the LP3
reproduct|%ﬁggkgg%ﬁﬂ#&ﬂi%§q gwg%N?ﬁﬁ%gﬁgéﬁgmghggg?gggg%ﬁgﬁ£speed of +12x
and - 12x t $pecificallyadf thesp rld)ZjIerckrpbtm syrediedks emrliteek plast eyu¢ blpcks<compiigiug e 2 shows
again a gr r rgpeated each
e, o 970l BipriBil 2T hlahSi RRrkE b ATB0 G phlab i Dy PROCC ) ok
of infor rraxepctmons aswgammgesent §b46 8Bcnable B(Dblad:(:t remeazagxfmluqol 18ftrick8pley yoks. 13344

sync bl ock rls for data an 1344 SYNG, bl o trick
oy ot a. pGR B GEGu et Pl an h e R bR u R BEERoTEPBNE S 1
Mo/'s, whi cfhau the smﬁnleg(mmshrﬁﬂbdu(&dfahmmab nof crassltlﬁnmck p]bﬁﬁbghfeﬁtsdaicﬂy irathe gi ven
above for fig ﬁ %e tracks conprise sync blocks of information of an
i nf or mat i off"sf %qugﬁﬁ as a video information signal, as an exanpl e
encoded in the H@rrmzelﬁovasrthé\ﬁﬁqapemad&dn iLPB egpiatut Goh rﬁd)c@raah recdfdi carrienf or mat i on
signal is neapt e reproducti.on in said LP3 re ction node at said
T eoord car TIPS Oy SR Raed Bk Fipley SERESfOrHG kAt IoP RG] B 10
such agot hg shéeaskss ms@ae% t2mes4he ﬁP3 ﬁproaﬁotloﬁ Zpeea 9f V1231 so 8t thd8neadda 32 39,
41, 43 and 45 conpri se sﬁgfents nber ed to 16.16, inclusive, in

whi ch a t rieeredpetion speed of whbdx a4 E%xdhraromé raee@rrﬂelaaeeefd carigr yeleeityVes ent

exanpl e, t Biggretal dn6s Fafia g%w&usltﬁcrshﬁ tHid & éﬁ&ﬁ%ﬁd{np‘ié hddh if Rpefdipdati N9 a
trick play reproduction node at the record carrier speed of +36 tinmes vl1/3,
whi ch equali®e+12v1. In addition, sonme of the tracks in a group, such as the
tracks nunbered 15 44, 42, 40, 38, 33, 31, 29, 27, 20, 18, 16, 14, 9, 7, 5
and 3 conprise segnents, nunbered 18.1 to 18.16, inclusive, in which a
trick play information signal is accormmbdated. In the present exanple, this
trick play signal is the trick play signal for enabling a trick play
reproduction node at a record carrier speed of -36 tines vl/3, which equals
the record carrier speed of 12v,



20 Upon recording the information in the groups of 48 tracks, eg. b %3 4EA%

of the first and second recordi ng heads, the even nunbered tracks have een
created by witing the conposite signal with the head of the first azinmuth
angl e and the odd nunbered tracks have den created by witing the
conposite signal with the head of the ond azimuth angle, such that the
{racks are recHEHBCEIBHIdtAN FEUEPAORBRIE é06 syap bloglstof rmfa%aﬁlﬁ@rresuﬁm@r ed 0,

1, 2, 3, 146@% totaﬁn Igf'ouf) 320 ﬁla&arlrawsyn@matstcxmbﬁse all ytdatasanatlwar d
recordlng node. In order to realise thi's track pattern, during a first
rotation &¥naeckneemprise digk niavedats, FOSQe dwa@ecwlqreaé@r tthe nqnmaéplar ﬁ% r@te Hunber ed
0. duri ng 4 fiavsRGRHIth £0kakbRRa0f fab BP0l UhiThe bR rALG0RIGAR: Nl oS the
track numbered 1, during t rotation of the head drum no
informtidn is witten by both heads During the fourth rotation, the first
head wites th &Hgg it head 30
drum the seco%é {1%35 wr t géﬁ?ﬁgoc%(ggﬂé WES Offgl{%@ozﬁnnga ugrléml %(hearggl xt h
rotati on ofidephafotmassidn diguah aspo ekanipe mtt)dqdnn the fown oftaaMBPEG meOIdedleads Thi s

rotat ong APt RARES HHE kSl S aHh M ROE S BRI SHE LB 0 Lo

nor mal pl ayprodueporoniodd 4t eaid naede!, catrive spepd of vt Fathef, some bhithe grdkapsa grioupl8

track b, & f| d d h i said first
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first rotabmpriseakghérgs, hembered LG tot 1oel 6f incbive exadrhhﬁadnm(qﬂxgsinfolmaatfdnr st track,
5 nunbered. 0,, .duri ng the ond rotati aof the, head drym .the second read
hend T onaiHS camoriiEb If B8 Prestl G R ot PlaY SRatidt (o S e Aba
drum no ifoféebeigaanck slay epebdigtionaidde aetadﬁecOMaﬂrﬂagsﬁe&eoffmrtmsrvgB ation, the
first head reads thﬁa}rac nunber ed E %grlng t he f|ft rotation of the
head dr um™hifieealas &hay B 2AdiHem 4ame Rlht [arkR N SFAW SeFhs Hisdrat TumPete si xt h

rotatign aofs, 40 meach, dn wm 27Q0] 1% 06,M8L9, N5 hifd INdnigrRE sdieR@l duntberd98.1Thi s
reproductlon sequence | s carried 10 out durln each subse uent cycl e of

three rot d0il&he v ¥elnaueh ivighplay feormation ag@éﬁﬁﬁfé}mrv@a knythe presgny 3 j
this LP3 rephpdUsisiik piteemal38kne tidleplipdi sl fol%fﬂa\bhh@ﬁﬁ{c%ldyq%)ro&d%ﬁ&n is the
information in the tracks outside the trrck @%;se ment s 1 to 16. 16,

i ncl usi ve,megdsa@t a weardcarriegspeer! ofi -3¢ figes 8, whish ggusds theFecordsAgigLCEGPL - Upon
trick play erroductlon with the record carrier speed being equal to 36
times the 15 normal ' LP3 speed (which is vi/3), and thus equal to +12v,

the t\W read hé&ds resemimgttheinfoswatian is shergraps ef dhirackaeg. byum¢ang obihe firss t scan
(whi ch cory t he heads
e 1 ocat oy SAPRERebEirdiedisinf QEabnb 88y i BRCIRARERHIBPHY 6, |

azi mut h arghposicsignsl withethe beadrod the dirstiasimugit anglsand thendd nambéred trycks biveci des
with the sg i t n

Coni ch corFesaehesburtifndfordhogh GLHEL KR el of RGO SLRRERN SEAT | o)
t he heads thatehd tockt aafd)ecomihréorstbamwmdg:ahienemoﬁftarlaeothercmlmber@m dR,6t i e head
wtht cond azi mut RS St [8ca rd Mo

subst air?fl al' 'y €61 WEi'd Q“’C‘Eg‘r% Vyhi B Sta“‘?r:atrd Fefrdl! %‘iva"“é’rdl kocrle%lésf\%%s "%at ,
during t hQ)attthcﬂlrmgaIﬁrs(tWtatﬁin ocfdfer}e&mrnﬂsthb ﬁmgmdmrtténethﬂﬁvst trdud] funiteveall ut i on

of the head .drum on whjc e are | ocat the sc e of the
st oot ittt S i O ERER AR e e kS E S00 Filape Eiclor d
carrier atdulneglaie thibd taish afthé Héa]d)dnﬁﬂlnﬂ(ilhfdﬁﬁatl\oh iwiitha byegiEhds. DOrid ﬂh@

16. 12, inc i and the fourth, scan i.ch corr

i e ThUh iR e i s B A ek Pt 2 e G AR N Prisd Hr o

| ocat exh) , dring, (€ HBAd Ikl Iwiiges Bl thAIR nSABRETS Arfinfueidl eel stith Fo@Ridn Of hB hédae second
azi mut h aggéﬁé%fross the record carrier _at |east substantially coincides

with the igfoyigation 13 wrifen bygboth hrads, Thigdecoxngricauancs Bicamied U EA®Nt s f or
this LP3 h&u@&m&!aMnEﬁﬂé&ﬂw&éhﬁﬁuﬁPGﬂh@&%hdﬁﬁﬂpr'Se a nunber of 14 trick
pl ay sync bl ocks, including parity sync blocks, and three tinmes a
repetition of those 14 trick play sync blocks. As a result, during each
revolution of the head drum 112 trick play sync bl ocks are read fromthe
record carrier by the two read heads. Mre specifically, of those 112 trick
pl ay sync blocks are 10 trick play sync bl ocks conpri sing 23/ 05/03 12
parity information. This is in conformty with the nunber given above for
the trick play reproduction node for STD. The repetitions are present so as
to enable a correct retrieval of the 112 trick play sync bl ocks per
revolution of the head drum even in the case where a tracking error is
present, so that the scanning lines introduced above do not cross the trick
play 5 segnents exactly mthe centre of the segnents.



Upon trick pl ay repr oduction with the record carrier speed being eqyﬁbs/{)p
-36 tinmes the normal' record carrier speed for the LP3 node (which i

v1l/3) and thus equal to -12v,, the two read heads scan the record carrl er
such that, during a first scan (which corresponds to half a revolution of

t-he head drum agn whi ch the are cated the s ni, | ine_of the
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i ncl usi ve, 31 dtw‘l n a second scan ﬁf@ll ch corresponds to the next half
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again, present sp as . to e e_a correct retrieval of. the 11 ay
sync bl ocKEORERITHeE s iRa! dﬂrm a fifRé so3R Aphich iﬂﬁeswsﬁtom fiarevoluion 0&%?\@ &

tracki ng @rmobn Which fiRIRAds aréSI8cdtdtidlthd Mnrﬁﬁ‘»g’ilﬁl{bl dTghel firf@ead Hehd @eH@Rdirgbove do
not cross the 30 trick I ay seg rrents ex%g in the centre of the segnents
Figure 3 SHBWE! agle acrost E&P’Edéf“ﬁ‘ef ghrleaghs W%Hb?%ﬂﬂﬁ%"ﬁw thotgmeets 404 ecor d
carrier speegls Ghclyst/edthafl Bﬁrtﬂ@eﬁrseWnﬁ‘ééa‘ﬂgc‘i’hM Ebrrdspordl tPtha Yiexd BUFRRbRIiSO6L t WO
trick play reproductl on nodes at speeds +60 tinmes and -60 tinmes the LPS

r epr odfct ithsrheapdiam Qrwhich the heags @Iﬁé@caﬁeﬁl herppapmingding @f‘ﬂh@a@f@mi BRrlBed of +12x
and -12x gy \%Hﬁ@hec%ﬁ@éiﬁﬂh&ﬁ%h%@a&@&%@re&ﬁ& EdrBEr &Y RaQGhbYanMally coidRie@S/ 03 13
Figure 3 shows again a grouq;h)I8 tracks in this specific exanple, which

i s repeat e*dthébazwgmmfew Pl 68, inchusiye thafcduring thej thigd ecan (wigapeqressrondd® sync

bl ocks of gz{g{l ﬁ{efﬁﬁﬂt'tfaff’re\foﬁﬁl% Bfﬂﬂg}aéda dlu”iﬁgﬁ“)hf&hfﬂ%tt?chdé dle ﬁ,c%@wge Qlanfiilg t r acks.
13344 sync ocks conprise norma l'ay data and 1344 %onprlse
trick pl ayinelafthe ﬁtsoreb@dd@mﬁlp&fbwllﬂh@péﬁaﬁfaemuth?helermosﬁathe wlcayl cmwaatﬂ@se is
2.51 M/ S1sut¥¥gb,'nﬁ£l ;}c%mc?d%i%@ﬁfet ?s 163Fh9%.19f inAudi é"% ; han rate

gi ven above ure e s conprise sync ocks 0 ormation of
an i nf or matandwhish gonaetSporsia thegam the mxelmif nemlotntmactf tigrhesd dread gn \amclaﬂne bralnpl e
encoded in _the form of MPEG..en i.nf ar i [

i nfoor mat i én ks"fatedg (e Sca""'%lfne ?the iK'y nﬁge md('i‘ctl %oegg%ﬁggg’l 5&{‘& 1Pntlalnlr%]ﬁuctl on
node at sat:ndssrthe:mmkd(cammr ﬂﬂeasmbﬂarmhllwddlﬁldeﬁmmhmsegmama1@13 tohlé Itr acks in a
group, suchlas the tracks nunbered 2, 4, 6, 8, 15, 17, 19, 21, 26, 28, 30,
32, 39, 41"°%5%ind 45 conprise segments, numbered 20.1 to 20.16, incl usive,
in whizoh a triThe mlcwlay@égmeﬁatfbﬂmswgmdk plsy xapxemmniaﬁl&toedeachraomh@epr esent

I this t t t Kk bl
ok pl PRI i afSED ates Aehige ey v RSk eflBepe et e v/ 5

whi ch equaf auosrelwthck by agdibldcR AseeeRItOduring €achiréshgioh bf the Ge@ldumsich as t he
tracks nunbered 44, 42, 40, 3? 33, 31, 29, 27, 20, 18, 16, 14, 9, 7, 5 and
3 conpri sé“‘é‘é&?ﬁfl%bloﬂffr?ﬁ’e‘ie% ror the' reprd ey bythe iwadpasdicadsnMars ch a tri ck
play inf orsFr& ﬂ){}%‘f%@é 1129riAEHINIYRE BloBlkh ard 10 &R pRY SHRMIockX 8stprRingt hi s tri ck
pl ay signa the trick play signal for enabling a trick play reproduction
20 node at a record carrier speed of -60 tines vl/5, which equals the
record carrier speed of 12v,. Upon recording the information in the groups
of 48 tracks, eg. by neans of the first and second recordi ng heads, the
even nunbered tracks have been created by witing the conposite signal with
the head of the first azinmuth angle and the odd nunbered tracks have




25 been created by witing the conposite signal with the head of th?j/@ﬁ&ond
azimuth angle, such that the tracks are recorded on the record carrier, one

after another, nunbered O, |, 2, 3, .. etc. The record carrier velocity is
vl/5 in this standard recording node. Ip order to realise this track
pattern, during a first rotati nof t he drum the first ad wites
the first PRHREROMREAH hisds B co thhgleélé@g?fcg“(e&tag?‘fe(fﬁr F trick ?"ﬁ(ead drum

no infor n&tfpmucﬁosl Mdetf&mrbyrhampems afe prdini30 a R ble PedrtddBretrtQaltoni rd
rotation t he head drum the second head wites the track nunbered 1.

Duri ng t héhefldaitick PaYSYRG blmks PetraYelgipnef therhgaddrann, efen i Werasgarhewe head
wites i nfr@éﬁﬂ?gtérfb?ls%es%ﬂesor tﬁ&t%ef’sc%'ir{g' 1ffes m@H&dc@@aﬁd@z@ d8 htdosk Bfealidigflapf the
head drum the first head wites the track numbered 2. During the seventh
rotati &n, sgaenti@Kachian 61? cerfiie ofEgdegnnit e i nformation in the record carrier.
During t he ei g@% tE‘lQ]E %rd?itxctwﬂ%vlﬁlecﬂgre%ﬂd%m%xf’kz)eé@&%kde D8 tjnk %ht he
track 23/ 05/03 14 n ere , Thi's recording uence |s carrie ut

duri ng eadiwyubreedentrierspepeiopfhefliPy enqde(whirloisy /8F artdheusrﬁea‘d telr1dm, thgpo n

r epr oduci P i . ] on
fromthe 3’?0 o{tfg%fl%? %Pgthqu{?p@éﬁér%caéﬁﬁ J&ﬂg%tglrsgg cagg‘g%?? %é}fesg%hg‘s"gog%gﬂnd read
heads vm t h revalutiofi pf the headdingn se wbitl t}wzhemdstahe Lamﬁ@),sthe soesxpegﬁma/ﬁ]tlge ﬁnsln t he
follo cﬁi c%flrﬂen(g %ht rstant N a%}c ttlﬁerec r% cartier at e U ta t1 l read
head r ads PR P T rrgler ok VAV (VT ng P Ii”n ?‘cl ot 3? 'SR the
head dr urrpoxhdfleessedahdsergemnlts heado tieadmlﬁshe ﬂnatadnkmgmmbﬁmédca}n (wlliehi ng t he

sixth rotation first, head s.the track numbered 2,

Gt ng ¢ nEoRRth o BF at Bile oot dhad Ach i b R R Rt ale Bl e

track nurrb@mdg Bne dfGhd fecond reqt leddl 6/ith €t ss@gd ana@th aslgtbaabfoiseme edtbrddidirieng each
subsequent ¢ ive rqtations of th cord, carrier

veloei by HURHE s Rialk b Gintins TG AT oS i S o en i s the it

i nformat i edun (Whidh corfespdifds io¥gainmd neaﬂhdmetmldnroaﬁ%&ewaﬁmdﬁa Wwiieh the hedds pl ay

segnents 20.1 taqg 20. 16, |nclu§|ve and to 22.16, inclusive, is used

for reprodi§desaisd) tyseanning line o llaﬁrfrtée&fi@a%@cwatfbﬁhewse AN angle Frash r i er

speed bei pGoRdAler ﬁﬂea@.psutbhtﬁfﬁﬁtlly BSindiGes W1 tH®degmefi? 180 €8 6B, (WMchilRiveSand, / 5)
and thus equal to +12v the two read heads scan the record carrier such

that, dur ihit during the fousth sepn (Whick orwsPeNgs Horeais thonexahalf wveluen ofithedisadf t he
head dr umgam, Yhwkikh iH@eRARS M), tﬁ@@&xﬁ@ﬂg lidel¥8 tRGAEVAH R d b Rew i b he first
read head with the first azinuth angle across the record carrier at |east
subst At i a¢coyd ezdnptbiapgls agipystihe Iﬁéofé eyHert eastgubstangalpocomeideppithdieve, and

that, dur 'sé"g‘iheﬂts%%qg@ﬁlSSF@%c(dMVeCh corresponds to the next half 20

revol ution o the head drumon which the heads are | ocat ed), the scanning
line of the se€emidck plpy extrenisder thie aekwilayheprpdictecmade eagh mmmsaﬁgp@bercross

t he recor n 20.5
o 20.6. ol ik ey SpyefRt, ek uny iSOl ERe kT PIGERERRLE St
t he next halhcfk Mavsyhablodss. 8 atehveit ligrE @uchlmvolmtlvmq)fdhe hdad dhmadsu aroe playcat ed) ,
the s nn| f e Iy the i.ut h
angl eczgcr 0SS t Cﬂggg rerateitg%f%{h%:gerc?{d C%IEP H’f&lag‘?o gég%ﬁ?a‘ﬁ‘s%) Fe 11(:2omn l%és Wi t h
t he segnebioskL0e 90 $yme chnszqompnslhgsanﬁe infeunchtivdn Athjs 1sithmsa£tge asirfer thoaththtrisk an

whi ch th t..hal f dd
e oo AR Fest o 4B o B FebktRs b bR eeRf ff?ea%oem@e?gg?%ﬁ?c? on
head with réthezasanbmdlzaﬁckrplhjnsﬁagloekseper esslutibreof tREyad daum, fev@f inalie dagASt

subst anti alhl%{ coi {&Cl des with the segnents 2 g’&é Ciﬁ’nd usi VE 30 The

trick play SEGHAGKES FEAJS PSqrhsQ thAPEe Sqapuipe ﬁveamo B¢ RY8 BNOLEFS Bach

gf)rrprk i3ge c’ﬁrad’ltl{ﬂré’.}&l’eh g:ﬁéntslékawy 1<ﬁkhemeﬂtfe Sﬁﬁﬂfse@};@ﬂksldtl ncl udi ng parity E?/nck
OCKS, an t e times etltlono t hose tri C OCKS.

a result, duri ﬁgﬂféa?cﬁhowe |tra ‘i%?e@ffoﬁ%‘éﬂ?ésﬂoi%ﬂﬂ? m?st"ZattarrF%’R‘? éﬁé@f sync

bl ocks ar ere@ afly {3, BiRHeProviaédwih ﬁ@k plagsed¥entsTBr fwtriclefaly RpdGetioes

speC|f|caI , of those 112 trick EPBF sync bl ocks are 10 sync bl ocks

conpri si ngt i?&?qst+)§0 timgganss pY gmes;the ?Pé‘%quﬁﬁ‘f’“ SPPRIOL VYS9 RS HEOPREY with the
nunber gi Y&RoRBOMEpE&QS oftI ek Arfd -Exx Bk ﬁ&nﬂa@ﬁbﬂﬂﬁ&foh%bof@&?né‘r%lo&m1 The
repetitions are present so as to enable a correct retrieval of the 112
trick play sync bl ocks per revolution of the head drum even in the case
where a tracking error is present, so that the scanning lines introduced
above do not cross the trick play segnents 5 exactly in the centre of the
segnents.



Upon trick play reproductlon with the record carrier speed being e%ﬁﬂkﬂb
-60 times the normal' record carrier speed for the LP5 node (which™'s
V,/5) «and thus equal to -12v,, the two read heads scan the record carrier
such that, during a first scan (which cgrresponds to half a revol ution of
the head drum.on whi ch the heads are | otated), the scanning |ine of the
first 10 Feprecdievs ssinsigureids e lf'ml%%peaﬁp REANPIe, HcR inepensad @ffe recor d
carrier afmkeast substantially coincides with the segnents 22.1 to 22.4,

i nclusive, that, during a second scan (which corresponds to the next half

revol ution of Ag, Bechdrag Mgy heamsesRO0 sEedocks ef mEwmation reselfiag Wicanni ng
line of t %8§ &eRR 1r1r aﬁﬁfguﬂq@f% ek 1308 s?rﬁ:q}i’&ﬂs %ﬁﬁﬂ% Ho@rﬁl bﬁy ALk 95b1 e
record carrier at |east substantially coincides wth e segnents 22.5 t
22.8, % nchinsiblosks qomprise digk plag deth.go bp d«rsdrllles hereafter (i r@nn@lmlaye@pidntdss to ag al n
t he next i cat ed),
the scannt g T et ALeRbel® AARRC, T1oT: Al A B g AR I B S

across thé record carrier at |east substantially coincides with the
segnments 22.9 i.nc ' . I n (which
corresponds t oﬁfh%éé{%%sjtt%ﬁl@hgee%?’p g hl‘é?l?s O?ér}l\?%'%ﬂp %’%%Paéf fpﬁmétﬁ)% &% %r %Jul%h g%?v\,hl ch the
heads ar evwcxciatf@ui)mortslr@lah eammexagppleienepded int thefose ©6 mdMPE&Cenheded Wit h t he 20

second,azi nput h..angl e r QS e recqrd car r at lLeast.su ntially
cor ne i asinytiuEkEL IRl Rrmbdlte R ek or e Alrop GBS wdRpACk o1 Ly
segnent s feprodudtion nidde aksapd Iﬁglordi eamad;peﬁdlaﬁnl/ﬁrmﬂuﬁhaammaﬁmwtmas ia arguadper of 14

trick pla n | oc hre tines a
repet i !toi Og}lcﬁ%ﬁsﬁxﬁg@@mf&fnp?re ‘g IEWCE%I%C%%?@ gz P%ﬁﬂl?i i ng each

r ﬁvol ut i Ogbrﬁl;frlsé b@n{bgﬁﬁmdrmfﬂd 21)3120 go Ir116 Kradlﬂlsmé ﬁivrﬁyfwm?k plalyisnfa;mfgb@?d 1;] rom

the recor carrier rea eads eClT| Ca of .them
conpri se P& fS)FCF‘H‘FfB%/%P?* he prkgeat ‘?"émP‘ﬁeths“éﬂ‘é‘ hley TRl st itk pignalk pl ay
nmodes 1§les gt eRDUng P trick pm%pram@ué@ﬁead dt k1R8cord Earri@@pded of PEEEAB v,B) as to
enable a correct retrieval of the 112 trick play sync bl ocks per revol ution
of the heXbicHEWRs EdEn 7 #ditis, @&?éfﬁhﬁé’fa@“dn@rg%m Shlgh aythe ragks npmbaredht | so

that the g£apMN0)a8 33N 20 ! Aflygad, ﬁ@@Vﬁ 5G@d B%mﬁxﬁé&%@gﬁ\é}ﬁs hiihGdfeddBY
segnents 3 exactly in'the centre of the segments. Figure 4 shows the track

pattern f#r22ald, iplupip inihich ﬁérﬂpkr?é%yen@m%tlmétg@alds pgpmmedated disthe presonf1 |
further PEQIethidkibhphl Lighal BY (REII MefaliO enbiihelHEKpIRY @qgmrdﬁaroqduct ion
nodes at speeds +6 tinmes and - D reproduction” s of 2vl, so
t hat 26i smedapis recoreeartrfspted oh -6wead vdb, “dmglxecmlé therpgord eparigrsperdof -
reproduct?gp record carrier velocity v,. z3/0s/ 03 16 Figure 4 shows again
a group o 48 tracks in this specific exanple, which is repeated each tine.
Agai n, each t rldpdu reeprdingtheenfdrmztiop i the groBRof 94 trackts| eg: ky meansiofitterfirstt i on,
resultlng bl ocks
conpri se %&}%{hﬁ%&co&cﬁ%{?&aﬁ! tﬂ(f %1%4%51@3%2&%%(:%%& ge%g %reage?ﬁ%’tn\r?%g&l pl ay dat a,
to be descemgwede hgrraéwithelre hedthef thmﬁns‘edzumhthyngiaarai thaod;i msnbzsad@ﬁclbddias@ whi ch
IS, a§5 ex eCtC?%ted% fWafl ltno CC)C.IZ)m%OSriltC 1hge rl Elatﬂe %eaﬁ g te%‘e & ng earr]lglgbove for
f|gure 1. & FTACKS coﬁprlse NHeEbt ot or Hat | o of noF mat i on
si gnal , sthahthasracacs mede@rdetdfonrthm'ecamcmlgnaie aftasan@theg xaimpéred enlc;adiad etah t he
form of an, MPEG,encoded 10. This.informati.on signal is
roant 1 or TENECTUSRORUEIeER 4 Y A arElsr s BN I Hehp el LBl
carrier spseeh, dbrimdva first fotatibhef the Bad@ndd, thdfrstHead Weitek fhedir@tAUR numbédd as t he

tracks nu red 16, .18, 20,. 26, 23, 30, 32, 38, 40, 42 and
44 conpr | 525 &éﬁegondﬁa%@}édhwaidw Qalﬁ@mailﬂmwm by ey il trick
play Bof ohémas. |[ﬂﬁln§|tlﬁartﬁl|rd to?at@ﬁ@pmga@t&an th@set&ﬁi n%a@a@m:fs ﬂ@«&aph@nb&éu s trick
pl ay S|gnal is the trick ignal 1 for enabling a trick play

P oduct T oPbe it st S OC A e Brod S ES DT oS TERqtioD o MAVER equal s
+12v, . | nifehécord@eigor. 9MHNg thd\@xth t¥on R A e diethE it he A AR fe R €,

Iocated at 180 on the head drum are used to retrieve the trick pl ay

i nf or mat | BYMberesd- LhEing degeyentapiatien neithenery afitkheadsomae dHomMMEOR indBks in a
group, s U%o@%altrfé? Ijurrﬁg ki SPARDRIEEN BBthe fidd dfhim, 1B secafl H33d wiltes th%Qraclg7 21,

19, 17, 13, 9, 7, 3 conprise segnents, nunbered 26.1 to 26

incIUS|ve in which a trick play information signal is acconnndated In the
present exanple, this trick play signal is the trick play signal for
enabling a trick play reproduction node at a record carrier speed of -6
times 2vl, which equals the record carrier speed of -12v,.



In this node, only the (two) heads of the second azinuth angl e, Ioc%t/ 03at

+ 180 on the 2s head drum are used to retrieve the trick play informatl
fromthe record carrier. By recording the trick play signals for the
forward and reverse direction, in the way descri bed above, this results in
an equal di strlbutlon of . the trlck pl ag data to be recorded over the
tracks. FOvRbresd 3.iThisdeconding segrence i garrisd gighyriaggach subsequens 6y§leoh8Ve ri ck pl ay
i nformati matfoggoftth@hgamngﬁrectl ons in the tracks of the record carrier. 30
For recording the information in the [grou ps of 48 tracks, the recording
appar at us shouVePrgerTpfusingda dhadiitShnarme! play, represhuciionfmedsy the irformasien Ham

recor di ngulaGasips bk PRI 5 &I BitmbAC 8 £ A o0 URGebNG B L abgnCe of

t he head drum The first and second head each pair are |ocated side by
si de t® esrshndazinvth angles, faspestivglniin tmﬁolhEPQ@EWWl te a pair of tracks, such as
the tracks nu f { drum The
second pair opﬁ %%%&@r@%h%olﬂﬁ% \ﬁﬁnﬁ éheafﬁétq%%lxﬂe%%elg{is %?ﬁfsr acks, nunbered
2 and 3, dumbared @, ldoringthe thmdlrbtah@tdﬂhmad)ﬂrunhélehe@ddmadﬂwadmw thestrackpeat ed
each tinme f t n th e Th [rier

el oci ty. PutbeSd RGHERE LB BhLES BT SanE s MLl DR ERRACARIRA T

HD, nor nmak, q:irmgtheremmlm@mubn oftherbehe drﬂrinehe smf:@rdrmad madsfth@tnacﬁ nluinbexgd dups of 48

track nmeans hea int sane. as the
{1 e k30 o T B T Beng s e i e e Aaftied e hERv MRy ™+ o
hal f of ahéadl‘c&im rme&édoﬁhcaaﬁertvhlecltyaad,/ﬁlmmns LIPISeeperusﬁorpabde OhlyrtRagbringiads

ds th t d t di
e Bl e 67 5 B G i o e i e ik Py SeaE b ator e 1o
by the seqoné ifhisiveQindPads 22 18] isclddve] &u@apfeate@%decamh time for subsequent
rotations of the head drum The refhptfxd carrier velocit |s 2y E}hls HD

reproducti on bR tighPloy faREPdHeHaRaY It heteCor earishspe be“i pal; t%6élﬂ@es

i nfornBt i april’ Lhesgee@tificont5)dend thes éqﬁélQJﬁ+Di@Mh§ﬂ\Qﬁ€wt$ea2£sc&n fhe 24. 16,
inclusive, and 26.1 to 26.16, inclusive, is used for reproduction. Upon

trick plajecreisaBisnschairtREng & At ek brichenresnondsiodiald 2 sesiofion glie ?961 6
tines theghm o\WhitRihe h@s%@@&t&ﬁhﬁ%aﬂrﬁngﬁ%%f tlfé'iﬂsttr&‘d%emﬁlll the irst 12V,

only the first read heads of both the first and second pairs of read heads
wi th the peimgth aaglesorops thgresordsawier #eastesybuientielly emincide avithithessegmentsl2héads
scan the ERRLdhaivel & (HhrihiRbecotHich Beil dohiponfan tliRkeicor T esponds

to the first Ralf revolution o drum on ‘wh t he heads are

| ocat @6) , revelutige efth¢ hepd|dryre opvhich ghefliepdstare leeﬁﬂefﬂeth@sc@ﬁmtlmbnequﬁlmsemdr Cross
the recor geé)?&ﬁlElllCﬁlr g&@ﬂgﬂéfuogg aélgﬁfh a%%le%grog gﬂec&ﬂt&ﬁxgi@%t lé’aI s)ﬁbﬁ%tlg  des
wi th the segnent s I nc hat uring a second scan
(whi ch coreissgenwith thesageents BSfto 2@8,0hakusivsnthat during th@tadd dcramrfwbnhv\m ch the
heads are i t irst t he second
pair cr os5&%(%@%“?%%ﬁdo?génggérsrg&ggdlgﬁ‘é lht?(ﬁla(quﬂfehﬂég? %hlhl%l At gg@? ﬁgagi s{ antially
coi nci des lovateth), theacaemgeing sf tBd fifst teproddctidn healchitisthe Eirst Ehmuthxgmglleeacmwrhe hal f

I f. the d h d
he 285 oBsPi GFr PORoL e el SohtaS e tree 2herdla 4 Bl Car i er
at | east shaipsloding ihakdwthcsoanr(wmdhsomspdsndts leagamghemndixs halflreQolihor2ef. tHehead

i nclusive., Durin a he next. h revol uti.an of the

st oadribaaER Fdaba o rhteafers v o Beorirn S ar s A Mt he
scanni ng lhenecond agigftd diglerae s tle eabid carricaht lb8bsibstantialy asihdiadsIwithabé nci des
with the segnents 24.1 é 4,16, inclusive. 30 The trick play segnments
read in tﬁ?é“q”ﬁﬁ?torlﬁé‘i’(z [&yefiseoduct i on node each conprise a number of 14

trickaplay synghdtrick bRy s@ntinishéan thid e teick ﬁlayztepiddqaldafmada%@ chhptikd £k pl ay
sync blocks. As a result, during each revolution of head drum, 112

trick plapaherofb Hacvsspl%(rswlé%s,f%vﬁlew%%?a ockss F‘i‘dethB)t/mtehér@c%t‘% r st
read headgrgR & HiPERkLT bﬁl@lbldéks @fs at &R eduillﬁgeéch'r%lﬁbﬁ%fﬁﬁé'ﬂ@adm&ﬁ kspare 10
sync bl ocks conprisin arl%y i nf ornatlon his is in conformty wth

23/ 05/ 03 118‘3ktH4|fé’ roqblesksgrassrd Herpthe reeord Wéﬂrtbwwwmrw heagdsy B8ifct i on node for
STD. The reRGidhfi}, QPfhodd £ 2RAESSEY syR@ bRkt RNGAL B0tk BpRGihg p&ky ! eval of the
112 trick play sync bl ocks per révolution of "the head drum even in the
case where a tracking error is present, so that the scanning |ines

i ntroduced above do not cross the trick play segnments exactly in the centre
of the segnents.



5 Upon trick play reproduction with the record carrier speed being 2@@@1 to
-6 tinmes the normal' record carrier speed for the HD node (which i 93
and thus equal to -12v,, the two second read heads of both pairs of heads
scan the record carrier such that, durlng a first scan (which corresponds
to the first half of a first revolution'df the head drum on which the heads
are | ocat égfprmatien. Hsis il srformity wirh theqaimbseginen abestifon B drids plavepiopyasion paj r
across the,JReQr Shj? %E kéiém?dﬁs e edré%é‘r?tfso SURILAM 4 ekt z%QfeOQ'o‘F'ﬁl% I tekt he
segnments 26.1 to .4, 1nclusiv During a second scan (which corresponds
to the s ecpdﬂydymalvlf)cl@meltmeollﬁthnﬁf thedwgad dmlnoweoﬁn thh eaSIq edidredy teackiog ewbriieh t he
heads are t i t he second
pair acro§%£t égﬁ%%gﬁgﬁggﬁ Hm?%g%%%%%@&w&@@P eQ&%§¥%§|g%§&%nth t he
segnentss Zﬁuﬂymmmzemﬁmcﬁdqugnmei During the th|rd scan (whi ch corresponds
to the next ha [ ey h a m.Qn mh d

| ocated), the y gg%ﬁ%c%é)yalg’ r‘%’m&fmlé ‘glﬂéglcgeﬁ:gr réad (ciigel?g %‘ﬁlalltf)l rsflrlrlgs it ©

acr oss t héngrewb rrd:ocrbafamee Speati fdr@lmEPSsru@d&:t(azhtchad w) ed thos sl toi- IZ’V],ttthE
segnents 26.9 t scan (whj

cor r esponddo fest R AR scifimd e BP0 B S o SRR I ch ¢ ne
heads areaheﬂﬂmﬁﬂkﬁﬂkhmmﬁ@amnmn@nauheh@ﬁsmhemsedpﬂﬂsamamgmeadfméﬂmhe second

air ross the.re rrier at t subst ant i ncides wi.th the
D mets e B TR e et SR st Dl e L GEs i et 6

trick pl aworneﬂemmthe@égnﬁeadezzeas k2 QQﬂHﬁilﬁé} that, AUAREL seea‘mdlséaﬂ fwisda pl ay sync
bl ocks, and three tinmes a repetition of those 14 {ri pl ay sync bl ocks. As

a resul t, CQUPPARSIEK ieEBIfgeeBop Pt e Eeal‘léjé‘H“ g thch iliezhef‘ﬁ’ﬁ aé‘kloﬁfl‘t%ﬂ) $9nc

bl ocks ar ecsag 1k @mhb B&oh® FeRll Hea@avithi 1RE sebdhd BBnltEnIEER0Nd tHeGBrd ks More
spemﬂcalli;flsﬁ O of themconprise parity 25 information. This is the sane
é

as for thet yostantiglly g9ingiden il thed ReP 192 Bonalysive, ine dugpetiethiths ar e,

agai n, 15pr esgfiwhk® c@ﬁestpgnd%rf@- a?ﬂ me ﬁe& mﬁevsleaéﬂ SMBY hedll dhd€ont HRich FHedadR! @y
sync blocks per revolution o drum even in the case where a

tracki ng e¥eloeated), the ecsaning llwfttlwaﬁrsttrn@ headywith thy firstgeisnutinangdeorseassithabove do
not cross rE(Q)?d Earrh&i%t EL%Xu&ﬁQﬁﬁf\%tc%m%fHMhly t 'ers‘egtnlﬂﬂ,‘f'ltsC29"9t F)92 95 1}1aﬁsw$ee gient s. 30

The figures 5, 6, agal n trac patterns for an SID, an LP3,

LPS and H@ﬁnﬂengWéomﬁscerevm@mwondseo pgaie the pextthelf reyokitionnf theheade
figures 1, - QA 5 6, 7
and 8, in dgﬁg ?l“%nﬁgéﬁet ﬁre?((j:ig}@focgﬂgds)i nzsa(fahﬁigg hgeo&’(’@%'&ﬁ%[dtr%ﬁ@geﬁ '9/ %?ﬁé pl ay node
is i ndmdesdqonvlﬁaenmtmangtmatoss the reieprd&aa'mdat 1¢as| subgantiale c@idlestvnith thé*3, t he LPS
and HD nod Livel track patterns shown in figure 5, 6, 7 and
8, could tgﬁnm% g%%éslxﬁgﬁg%IOS 19 patterns obtained by anot her

enbodi nent of &he emdarpthyrsggraq:mpsfoaﬁmstrwmplagcepmdmme nwide Iaadhmempmﬂentumhnr or

could be tr atterns tal e t he aratus al read escrdbed with
"ot or ence Tg-tish 1 gupeubsIaNEgallid; LIE sRBREHR] ds e Riepe L RSE
under st ood 4ttkel plssughc aloblences dirgsglt, ainﬁﬁg &dch sevohiticm ptht Geadfdngenide a:ﬁamgaya track

patterq that co ises the trick ments for 5 both t times'
a5 + D SBTRBte Te IR UireGhr R oY B g MAS SRS hke DB on y
the trick tpérﬁyoxﬁlﬁg;e@ahﬁts} infofmatiR Thais thelshi®Ss fof the othepiridl paAD @AY dekcrived shown
in the figures 5, 7 and 8. Figure 5 shows, gs. 1N figure 1

pattern foi P ﬂ%ws%ﬁ‘apofﬁlaorem > PR GERIERY PR oot C%{refegtﬂe&a'esw. et §‘geed of
V,, furthgilaysyayblded pt teloihiidnCde i 1R}d SRS1YEVHnSn e lcadeWrheld d BdckikQ eRbAY
reproducti on nodes at speeds_ +24 times and -24 tines the norma

r epr oduct i RSFSeRteshY thexscpnming Knsp idtotiyeed EbOVFldQ APIEFTeS SFITHEK BIGRFSSMERE group of
48 tragks(mwgbqgﬂk%eﬁﬁgﬁq&ggg@g@p time. Each track in figure 5 conprises
306 sync bl ocks of information, resulting in 14688 in total in a group of
48 tracks. 140 feus% ghotys dheiEack prisn fo6 amBPrraprogiicsign Madeatariecosdcamdgrspeed| ocks
conprise tJ ay data
rate i s 13&12%}( {Ht%%ylgﬁhs’&lwftﬁtr{%ﬁ p Qgggéeﬁ%gsg? Qﬁj’oqgéﬁ By reg%g}lggh?% r?gér);ht han t he
dat a rat e speeger6 simsy and -Grtinfes dherkldD tepr@yptiongpeadis 2vi e&:lhst this mgagydup, such as
the track : 37 and 39
conprise ég%ﬁ@%ﬁéﬁﬁm@ %?g%ggﬁ%%x3%4ggaﬁrq%@%%ﬁd??égdc%%MW§%§ §g trick play
information signal is accommpbdated. In the present exanple, this trick play
signal is the trick play signal for enabling a trick play reproduction node
at a record carrier speed of 20 +24 times v,. In addition, sonme of the
tracks in a group, such as the tracks nunbered 42, 40, 38, 36, 34, 32, 30,
19, 17, 15, 13, 11, 9 and 7 conprise segnents, nunbered 30.1 to 30. 14,
inclusive, in which a trick play information signal is accommbdated. In the
present exanple, this trick play signal is the trick play signal for
enabllng a trlck play reproductlon node at a record carrler speed of -24

- =y o a s



23/ 05/ 03 20 during a second scan (which corresponds to the next half 105/
revol ution of the head drum on which the heads are | ocated), the sc&%r(??r%;

| t ne of- the second reproduction head with the second azi nuth angl e across
the record carrier at |east substantially coincides with the segnents 28.8
to 28.14, inclusive. 5 The trick play séfnents for the +24vl trick pl ay

r epr oduct i T8I WSLERN @ GRRNPIof 48 ga%aﬁb@rs specifys expmple, whish isdgprateBressbks, and
three timggya repetition of those 8 trick play sync bl ocks As a result,
during each revolution of the head drum 112 tI‘ICkfp sync bl ocks are
read from the Ageibrerck Hrekiiafighy 4cnmprisgs JP@ e hlogkso mrreat@peresuﬂtirtgam y, of
those 112 {4k 1BhiK aBHH) JPbO ks 33844 S KREIUADIS: Ao ATBI 8 18R | LY

i nformation. ﬁlsﬁsa% onf or?/rtl;i(tS ﬁmllfl 09@ xfes S vvndln ocunent D
1. The 5 ep¥nd blpckasompuisepricksplant datap tqa@e de@crentémreafw &cbm mewal play ditevai¢ 15of t he
112 trick jl i he
case wher eﬁa(@%ﬁflg/g Bﬁlﬁgl 1g(r:cllré%’rq%{ed aef\é{(gle%ftzq{s]%h% Wwﬁleﬁg&ggg%m ngl?q\(’g for ﬁ%mte

i ntroduced.above do not cross the trick play segrrents exactly in the centre
of the segnent ntric 0 UCthI’l d arrier speed
bei ng equal to%hpfitfgcq(S C?rﬁ%nsfg?[fc%oc?(segfﬁ% uct t|‘°(‘51n°fﬁ sms?F%rhSl SPéthrd carrier
such t hat ,vidkorinfognaioh isiggal, Searx{mpie ex’(cod@irmdepfomﬁsf etncMhEGfenxa)decevol ution of

t he head dr heads are,| ocat nni ine of the
rst PoprBiera i e e Serli St e kiR 38 HE®, Scor o
carrier atreﬁxea&hoxsmbsé @rkid ad¢doyd aricn epedd 61 M, I Furthbe sorsegMBr kS M. algrbwp, 30. 7,

ol 1t evoi HET BiHb PR AAior: 36 nPLrotfie s Bhatrotdt edy, ¢ he
scanni ng |doRried sebients aaMbeted 2PT eUCLG, GRIUE®En Which atihék S8cafEmaZdnut h angl e

across the record carrier at |east substantially coincides with the
segnents 308%8! i acogmrmpsated. fp fhirepent exdaple.this ik pRy siaghte REdridkglay saelal 24v,
trick pl aywof eﬁsm@bc&lbpﬁlaM%daam RIS he EecBrdtdRe Speed oB+d tﬁﬂlé‘sk2vp|»ﬂ1\fchsync
bl ocks, and three tinmes a repetition of those 8 trick play sync 25 bl ocks.
As a resulavalgtiFding each revol ution of the head drum 112 trick play sync
bl ocks are reagq, fhﬁ%éehénlg%(l%)‘ﬁ@{dé bfthe BYst hARuihRglk S8chihieadso ° Hphe
specifically, of those 112 trick sync bl ocks are 10 trick play sync
bl ocks corfishq diupgansaipgdty r«rtmv(@rthpatppl@n ay ipfprenatien frem gherieenrdargienni t h t he
exanpl es_shown pf fQEUR of BrelraciliiR afafh gutchgmeaa&s n@BlBy 4RUSSANo, SO as

ehst
to enable a correct retrieval he 11? trick play sync bl ocks per
revol L0 on330151,t2ﬁe27héhd9d}7urlr$ 9e%e5nan|dr$ comerigregrmeds, whebered2¢.¢ &cdG. Wy error is
present, { the trick
pl ay segrren lébge act@cl?igﬁ{}i2 ﬁggé@)?&%h FH %ﬁﬁgs%gg&nrr@n@% Elo[hgplteseg& 8%%\55 t he
track pat tthis rtrlcfkcpiayamgruﬁs thegpeloplaycsigrah foroukbliag kaeytayrrcpra@cnolemomgd of
vl/ 3, furt ay, t tEi pl ay
repr oduct |’J§§°r?r§e{cfﬁglj g%% s @ng;i?'é’iﬂwﬁérpes uglggﬁ%% .Ia%ers gofi:}?{bFepr oduct i on
speed of v, /3 Iis thist thade, bﬂiyﬂxermm)hmls ofﬁ@é@ﬁrﬁcﬂ&uﬁﬂlhraegiedohaﬁdiath()s“pm&de of
+24x t he nor ngl uctio cor rrier veloci.ty vl . Figure 6
Shows Sa e iyt o Sset sh EPie IR Bk PRy S Baliof B Eosiifn Sigd Y opuine?
repeat ed edefrickiph®. mgA@&lfd’i theetaﬁdfard fiRiakverde cﬁnegwhemﬁhe:@mspdesmaaﬂcﬁzesmmc bl ocks
of infor matlug resul ti n 885{(n1t0t al Een ﬁgu‘% g% acks. 1401 6
sync bl ockESUHIS i cggal tlo’bP% Higk Rlay dgtadey @c%@ f BERecSo Se trick
pl ay dat a thisQlo&ﬂo@&S@fd pesleheinaadatifyg the Tivk phtinaim4loa Yordnd &/daieaxdns irft. 39
Mo/ s, t‘P aé ex ected, a factor of 3 lower than the data rate given
above for ?5ﬁﬁké the 8rdt°P§EF<s conprise sync bl ocks of information of an
infornpgion si %afecorﬂul‘ghhealﬁfoﬂnytldﬂ%)tﬂegfdh'bmm%hcﬁd aRatoordfg AfpaRXANDI €

encoded in _the formof an MPEG encode
should be provided with two pairs of a first and a second recording head, the pairs being

located at 180° around the circumference of the head drum. The first and second head of each
pair are located side by side to each other. The first pair of heads write a pair of tracks, such

as the tracks numbered 0 and 1, during half a rotation of the head drum. The second pair of



10 information signal. This information signal is nmeant for the 23/05/03
“reproduction in said LP3 reproduction node at said record carrier speed of
vl/ 3, i'n the sane way as descri bed above with reference to figure 2.
Further, sonme of the tracks in a group, 1zuch as the tracks nunbered 6, 8,
10, 12, 14, 16,‘1% 29, 31 %g 35, 37 9 and 41 conprijse segnents,
nunber ed 392ds vriie o gy payr fE ks pgmbered gARcH duripg the Rexshalf rotaio ke e si gnal
I s accommmygah erthis ik Fepbdtd IR 88 ForbabsBfiPloitiohs UrShd Hehd Hrul. @¥e fe&@Rhrries t he
trick play signal for enabling a trick play reproduction node at the record
carrier spéleaios 2yirin this pandayd eeqrdinggiodeh equal s +24v ~ . In addition, sone
of the tracks UBoﬁregfogHHn%_ﬁll{ﬁ@HB,sn&rHﬁl 51&%?4@%&%&%%@&, t‘?’lgin ati froxﬁG’ 34,
32, 30, 19, 17, 15,713, 11, 9 and 7 conprise segnents, nunbered 34.1 to

34. 14, 5i ndhagpups of t tredkis.ohread by meknsioif o pais of read hepd is thgame ey axctbonmodat ed.
n the PreserinGafliRiinch BY b binRirdicadng! s the trick 20 play signal
for enabling a tric p1 ay reproduction node at a record carrier speed of
-72 times vl/ 3Duvihg thh fasybalf of & first nowation of thahead drung, tleeefirsigfair-of dead heafse way of
recordi ng | r i I p.n. figure 6 is
tho sare. et s HaEtc: il i, BB, bl B 3erB NP e 20

recor ded. niméerefl 3rred 3 darirfguthe $eeonddmifex thetfirgmotadmertyche wicdrd fag of heesls. ThHd The
way of. reproducing the infagrmation j.n t P3, .normal pl .reproduction
mode 10f <R RaHiddidon, 0% FASRTRER ialichs o o it o R BR bR 02 i o
r epr oducev, irefiie HOeprotsctivh efodé. @rdy e derniadphh enfelemdon, phat Gnhoihfdrnetion in

reproduction in thi.s node S given to figure 2. Upon | C | a) .

ot oduct 1Bk fihife P B ol sty 20 eal et o 24 L os s heusivee
“normal ' LiPked peehréddiieh is vl/3), and thus equal to +24vl, the two read
heads scan the_30 record carrier such that, durin first scan i ch
cor r esponds toUIRSL‘ilfmgp{aé(\qur WCB?P%#hEhﬁéecﬁ@dﬁ“Eff Eﬁﬁggﬁm%?q}ﬁ“f’ﬁémi‘é%s are
| ocat ed) , ‘hdiaB CEDEIeB@(WHidkEs 0F)),taRe tHuk bgilal foeadv N tivd firkk rédtehehds’ Ftbodzi mut h
angl e across_the record carrier at |east substantially coincides with the

. y
segment s 3¢ firstagd second pairsqf ear herdsnuith the first gpimpihgars vesddorrapreguatiopwhi ch

corresponds t oThORrsPR%A héhdl fcah 8¥Qbdskd Qi@ EudhRathRfilg 4@ (Whickh the heads
are located), the scanning Iine of the second re roéuctl on 23/ 05/ 03 22

head wi t h coiespardsdn thedirst aif Fevalvgpreolbe bred drumeon waish thedwndsiagy logated) b t
substanti Eél:AnY\in%an@ Gf 9@ %réfvhéaﬁ hidaSf %ﬁqgﬁt%lﬁ ks Be b ordicarkfbr al'oH%Lé HRd ¥&-at T

trick play segnents for this LP3 trick play reproduction no each conpri se

a numidr deasgsubstingiallp Peigcidggigthishosegmentapdl 1 a4 indlusivs, andrtkgiedurng 8n of t hose

8 trick pls@é’ontci)é&?l (@hi&h Q&Jfég?ﬁ lt((?ne';(?ﬁa"l’fl r%voé&*b;nio@%e%@&hdrﬁﬁvogl ‘égélptﬂe Bladt he head

drum 112 trick play sync bl ocks are rea om the recor rner by the two
read headsire Wbated)sthesdafningliheof thyf firstreashead of the seckndupairycresy the ridont degriecir e 10

tri ek Pl sy Bl ARKE IGATRILALN0 BAEIY B ATIRLLAY THS § Bvgont ormity

wi th the nunber given above he tric production’ node for STD.

The r epet iDirimgshearest plfaseiitionof ds heal dnabthe fisst wod hexltof tletfirsteamiscanf thehe 112

trick 2%I ay Syng bl ocks ner revol u‘tion of , 10 ttc'le headt dru eyen in the case
reco¥ Carrier stich that the scanning line acrogshthff* repprd Carrier 1east substaintia A

where ‘a tracki hg error 1's present, soO a e 'scanni hg TTnes Thtroduced

above do mnoincileowih theaegdnidnsik24pl ta 432 gnendiw:. Bxacg dgin the hdxe hadfrevoletiaf oft he

segnents. on tric reproduction with the record carri.e eed being
cqual o S bt fnele et R S cBih e T B Pt 3o

(whi ch i s stannihg I8 dcrodilihe RE6+a kartior at 2hvt, substdhiallyévinciire Witk dittSsegraaits 2483 r ecor d
carrier sucg Shat, during a first scan (which corresponds to half 15 a
revol uti orf® 6H1GHEESE%d drum on which the heads are | ocated), the scanning
line ofo the fi st ifcRPl9GEGhndveatBiathiVHDNrtIOFlaY tepfldudinide eddhPompAsd HSS t he
record carrier at |east substantially coincides with the segments 34.1 to
34.7, i nclMy81o6Et 14uck May syngblorksgand tgféEBWSS SERFHHORMATE RSy FIESPBREEICt 0 t he
next hal f yiexelAktd eiOiurin3@ahifaebiehoADr ek nad &imt be digedity @ blRkaded) . the
scanning line of the second read head with the second azinmuth angl e across
t he recor deahlFem die reqrdganics R thediyp Sirsh /Rap 4pady, BYE sracHiealxniof Hosend 2ddefnent s
34.8 t0 34, dAvyni PBtSHY B syldBlobsiceHpRiiRY p2 SO ngtid0 This I 8 chfifofrkinyPlAY
reproduction nmode each conprise a nunber of” 8 trick play sync bl ocks, and
three tines a repetition of those 8 trick play sync blocks. As a result,
during each revolution of the head drum 112 trick play sync bl ocks are
read fromthe record carrier by the two read heads. O those 112 trick play
sync bl ocks are 10 sync bl ocks 25 conprising parity information. This is
the sanme as for the other trick play nodes described up to now. The
repetitions area again, present so as to enable a correct retrieval of the
112 trick play sync bl ocks per revolution of the head drum even in the
case where a tracking error is present, so that the scanning |lines

o S o " - b o o, o o



30 Figure 7 shows the track pattern for an LPS reproducti on node at ?]1/0 0

‘record carrier speed of v,/S, further provided with trick play segm% tg %or

two tri.ck play reproduction nodes at speeds +120 tinmes and -120 times the

LP5 reproduction speed of v~/5, so that %hl S nmeans a reproduction speed of

+24x and -24x the normal reproduction rdBord carrier vel ocity v, . Figure 7

shows agai ithe pumhes giyepiboyg for rﬂ}féFé%k play tepoduction apade forSTRmbherepgifionnates

5 ggeat ed gﬁ@s@w so%f§t0 éﬁ%l%cfﬁec& iemval%@?iemz mflp g8sgﬁé<b1b{kstpe&w&uﬂonqqnprl Sfes
sync oc i nformation, resul |ng in n total in a group o

48 tracks.thabpd grumy grern dhekcascowiant ¢ BRCkigremar is pragit ettt fikscammedipie bl ocks

conprise tlﬁt'r&%lcéﬂ a%lﬂvéje?&l?ot cxto@s tﬂ@tr%ﬁ%ﬁ&'s@gﬁﬁen&%&%}fy 1§Ehe cyf\?e SUIREmP@Y data

rate is 2.64 M/s, as expected, a factor of | ower than the data

rate gisven abowpon mckfnlagumgrocglcson Fhie the rr@p@r«bcacrmppqeé éelsg( aguabloo kimep the

s an oxana Dol Ao R h OB madk TR 22 S Re CRLPIER N Re ST

Thi s i nf orseednidosadSicgdsalf botb pﬂmftheédsrscanhbe reeqrd oattiet Suointhat) derarigeh firScan

[P oduet) Qi fREe o Th e SRR PR SlaRER il by BORIPAEIAEE 20ove

as the trackbcuedybbe sminﬁng 8ne dflhe st@ondIdad ht&d oftBe fiROpair3itros8Be ré}ﬁrd @mer39 and

i ay | R or e SO e B s asb e 1o eRe b reuE e Rrd L 1 o

pl ay si gnalwhich cbh&pbmds(té(thplsecym&hgmﬂtha‘ st revainidnig tte Hetd ddampdnawhictethe oduct i on

node at the record carrier speed of, +120 ti S whi ch. equal +24v,
ot o TeatarOltrl b SandRe e e it RadonBe sk o SR Brmar e 42
40,nb38, d3 g'eccﬁcﬂcarﬁ& ,at BQst sat&talnﬁa?lly cbﬁmdés?wnliﬂhﬁ s&gnadhich 26. 5010176 /8| ﬁlfe1u§le@ RIS, |
nu ere | NCl US| ve I N C a.tric nr or ion S|gna
is accomrdg%ﬁjﬁérd Scanr(W!liﬁé CRIFESBAKE t(bt;eaﬁfaﬁtgﬂf feﬁ?lgtlmféﬁe% 39@? @‘h‘é( ghet he
trick pl ayneadsin@locdted), @O aahhinglide dfithdecdtdavadiRRd SXHE fitsOphinARERs Bk réofdecor d
carrier speed of -120 tinmes v1/5, which equals the record carrier speed of

-24v,. 20 cpﬁeer@\blyaswbﬁté@@ﬂaPﬁ*g01fiﬁév1rhfh6fq$ﬁteptéﬁ6Pﬁo £hE2 drcsps: dpd, éamtgr acks

is the sange fsirth B&n\W@Mich BorYddp&ifas td M ainThORNBRAIOBYHMOIN Db iHE HehDluf oh has been
recorded on the record carrier. Therefore, no further description of this

recor di ng WhiEh the geags grerocaisd). thersspnaneding of fhg gecondrepd Beadod dheisgeand Raif her eof t o
figure 3. thEs WRYeBEd dafifh QOBLL ABstaitiail) BothEides ART HHBbeoRleR 26 SRS BEHEGTL T ON

node, has al so been 25 extensively deScribed with reference to figure 3, so
t hat nd f upelpwye. description will now be given. Upon trick play reproduction
with the recor : PS
speed (which |§h§%j pﬂyaéh%ﬁéﬂugﬁg%%gﬁgﬁgy %%\9%8%{1?1%&?\%&:%&89% smbs?l(;an t he
record carofilétrickupdsy St}'hablocldumdrtbfeatlmﬁsr&ltepgtmn Ofthmeclhﬂ took plag pondtocko Asal f a

| ut - . i t : [
oanni ng. 11 S ASach 0K AL Gk Bl Rz BEPHRY B HAREERom e
the recor decmd carger tytthd @\mccmdbwdmadsaMbgc spayiifiilgdd ofikttem QOhE»rlsememt s 36.1

to 36. Iusmve rJdn S a or.r onds to
the nett e RfortF el B B A R EE e R GROL PR CCC, L)

t he scanni nagetituommfagmh,@rssemnds to ed3¥10 5b6h’3ec21rbtrreeairaﬁ thecit1 R anickipdayckyme t h t he

second azijnuth a acrass .the record.carrier at |east substanti al

coi nci des WPEH PE rfgvoglét ﬁfhse hﬁgﬁgu?loev% iny (e casg arhere;a tf?%%fl%VT%réﬁﬂrgﬁef]gs? ead in
this LPS tthatake st,ahxaynglms afiediide® Above de newveds Gtk ey Sgmantexacely indthé r i ck

pl ay sync bl oc and three tines a repetition of those 8 trick play sync 5
bl ocks. Asceﬁtr?gith?fegmﬂﬁtfl ng each revol ution of the head drum 112 trick

pl ay sync bl ockmhedgérek 825 7h@B) shbe agaﬁﬁiﬁﬁcﬂt raférhd RF aDFTD v PO LPE Ak pads,
nore specifically, of those 112 tric nc. bl ocks _are 10 sync¢ bl ocks
conpri si ngMpder Thg differenseuifh @ﬁtraeﬁﬂagel?“’sshownd’bﬁ‘?&gﬁﬁew weRd ¢ pethuniier gi ven

above for {fae férfﬂafs'%fﬂleeﬂgufe@ BI @dUsl BOR 10MHEh { Pick PP sighalGor £1924 k)ltinRes ar e
present so as to enable correct retrieval of the I12 trjck pl ay sync

bl ocks pertrlplégl@y mede s %ﬁuq«:ﬁéﬂtﬁ:éealaequals 1,3, 5and Y, for the STD, the LP3, the LP5 and
HD mode, respectively. The track patterns shown in figure 5, 6, 7 and 8, could thus be track



10 drum even in the case where a tracking error is present, so tha£36g&3
*'scanning lines introduced above do not cross the trick play segments
exactly in the centre of the segnents. Upon trick play reproductlon W th
the record carrier speed being equal to §I20 times the normal' record
carrier speed for the LPS node & ichib vl/5) and thus equal to -24v,, the
two read Rafeges obiaigedibyanethersabpodigiept of 2 reqerding dpppratug i goqerdancewithithes c an

(whi ch correemANGScoliR teddatk datierhs %EM%&'%H Ehe% driGs NRAdy SLmBeaRviMhi ch the
heads are | ocated), the scannin i ne of ?I rst reproduction head with

the first reforenagtte thsdigrees dct doad 3H@ ﬂi*aé%l%dt ’ééﬁ bq lgxderét%d gussuck gisreouing al | y

coi nci des aB‘;SaTrJiustlg' @ap%ﬁlg r&?@én%ra?lﬁg & trh&k p%?terz thalt %ﬁﬁ}ﬁzbéfﬁﬁe u%@%l&y%@%merﬁé‘tfok ng a
second scan (which correspon s to the next half revolution of the head drum
on whi éh tpl thﬁedag tigmres’ angclast 'ddik timepdrigleplayinades| Forelasity repsons dewadrraslid head
with the E0REH

substantl%ﬁlyag%%ﬁkggggsaﬁg 3ﬁgt§§§&%§§@5§38@gw e§h§ﬁ gﬁﬁ%Fﬁ?ﬁ%ik %he
trick pIayHQ&gnents for this trick play reproducti on node each conprise a
nunber of 8 tr o e ' of those 8
trick play syng él Eé@iﬁg&gﬁﬁggﬁﬁF}%ggp%ﬁgr§ééeQE§$%?Efﬁ?ﬁh&yﬁp%e head
drum 112 ntode eka t@y cayimospbéddodivs fatter peaded wohtridkelaysegmentctar tweetrichy t he
two r

0or T80 B9 HSpdRid RRES BLiER It i Rl 57 RS BT RMAT BB T 1 e

up to nowcarfibevel@jievi. Fignass sitoevs agai@iha grqupes éfitracks, vatsicl 9 rqmabdl each tiaer r ect

retrieval of the, 112 trick play s bl o evolutlo ead
Grum even i n Fire TBEs b Gty SedrRieiDe Ry Raul Sf iwhingualn i< Muge v fApsq e

scanni ng hataes aigfolup @d&&&d:kah@&'liﬁ fic nlaéksebmpﬁsetﬂmnﬁlrpnaylﬁaw aay 63Egment s
exactly in centre. e se nt s 0 ure 8 sho he tra attern
For an” HD OISR cspies Bisk RuATar o 3e Racaped hemeptoreiosad By dapraters 4 Ky

provi dgd Wit/k) whidhGK aPb:a¥cte@ QRN it Riglier thaR thel datkratelga)n a&weq&w@wn nodes at
speeds +12 times and -12 times the HD reproducti on speed sQ_t hat

this means a reYROAUBS freasks Wﬂu%ﬁuchﬂﬂ‘eéﬁﬂks myberef 8, %dp’rﬁ% 1? éﬁr Bddét i on

record canpifr 3y8k0eidnd 39 compiideGbiirfents, SllANSeEHA 3 28.19! AMBsi %, ifWhith acks in
this specific exarrpl e, which is repeated each 23/ 05/ 03 25 time, Agai n,

each t rackrigkplay iglormatmnasimmalip asemapdated b the pesey cwrmple flys igkipky signaldsll ti ng
in 14688 i iof Ghy glgna@f&regmnga & ptld'yal’%duc@l&oﬁﬂ@degé‘c'l%&lrcp&!fﬁer%ﬁémroTSe
normal play data an sync bl ocks "conprise trick play data,

descriZfed tRétiggs vieln adﬁﬁ@nrﬁ@mmlf thgltragksdm e grouptsach & thetrapks W@efe%ﬁ é@) is, as
expect ed, [ t h flgure 5
A i i R AR A gt
such as a indlusiss, innthighrreiricloplay ingeralatiorasignahis@sconmphasiatsd o dleprsent dxempler m of an
MPEG enco t. for the
veproduct iR B TS KA ey Jishrol BkBHIPL L EE, B AR T AR T | OF
2v1, justrawﬂgwmsmSMNdbféHnmkAV1Further some 10 of the tracks in a group
such the tr 0, .3 4, 36,
38 and™40 com?ﬁ%‘ga}é@%rﬁﬁ% gdmw%lte Sl%fghld%%ofd]eagﬁa%éfe&?dn% 0y %eas 9 gbta ich a
trick playhd tra‘cblfcrraiat dowsiirgfigdre 5.5 the caneraxdhd wely ddscrluehabanee&Mfewnaml e, t h| S
trick pla%. nal is the trick play signal for enabling a trick play
reproductlgﬁ de at the record carrier speed of +12 times 2v,, which

equal s +24v, . The Agpiniwhi¢thepiothicig mlt}&ystainﬂirarrrmhhlqﬂhyi, reptdddettbninibde@kesegnent s
identified ab vells re%rle %P therefr g g heads having the first
azi nuth, P& MBAIFRRER dRErB ‘WPY%WW%F eir‘é\“r‘f ¥ %’“T‘ ‘gure 4. In addition, some
of theot racks U@o@trgk@wp repﬁrd)tﬁlhn(ﬁﬁwiﬂhthe Trdrcafakﬁrr&ugmed Bﬁnglaqua%,+2&ﬂ, thd7, 35,
33, 31, 19, 17, 15, 9 ang 7 conprise se %{ed 42.1 to
42’ 14, i ndVaspRductey eﬁdwﬁﬁ%the EpCRY ceqzlefoffua@ thah dpH rahscgl? i

accomdatceﬁespbﬁusttmalpé RS6I0tiorLsaRdhead dltum & WHitIE the Rba afe 1ecfa@éd) itge the trick
pl ay signal for enabling a trick plgy ’r‘i]é roductlon node at a record carrier
v

speed of -S¢yminglweobihig ﬁrswfﬁpeqﬁiw‘éﬁ)aélp £ S pemElyanglsacropiBe resprd. 24v 1.

Agai n, theafiel ftHeddd s%)fstblﬂlaﬂy E@ﬁdl@@ withGhd\demlehi 28 Deo ST MRMssvel AANk4S | ed above
IS retrleved therefrom by the two heads having the second azimuth, see the
description with reference to 25 figure 4. The way of recording the
information in the groups of 48 tracks is the same as descri bed above with
reference to figure 4. The way of reproducing in the HD, normal play,
reproduction node is the sane as the way descri bed above with reference to
figure 4.



30 .Upon trick play reproduction with the record carrier speed bei ngzﬁ%{@l
. to 12 times the "normal' HD speed (which is 2vl), and thus equal to ,
only the first read heads of both the first and second pairs of read heads,
with the first azinmuth, are used for regéoduction. The first read head of
the first pair scans the record carrier“such that, during a first scan

(whi ch codp@grbisaendssany(whichoprrpsporss e the pedthall rvoldian O’Gthag?aérsimm PBh t he
heads ar e \/nQhahEkbhds ér@%catet%s{hg%agg’in%ﬁn@&ﬁﬁ@ie@&dl repBaRtiok R&dfwifshe r€ad head
of the first g)al'r crosses the record carrier along a |ine that at |east
subst ant i &pdopd axbinpibiaggls agypssiihe tgeord egrrerat deagulistangallyocomeidep @lithdheve. During a
second scgﬂgn(e\ggiz@@ tﬁ%.ﬁ@sﬂ?& to next half revolution of the head drum,
the first Nead of the second pair crosses the record carrier such that its
scanni Ag | i ne &ke frickiplay segowntsrion thd +3Ave tick plagteepreduction hedefeagleepmmiss 240. 8 t o
40.14, in Y ' Y, - ' [ ' | ay

r epr oduct ﬁgﬁﬁér{ﬁ)gg tr}a-%gqu]&}{:gg (rﬁré}:()tr’l?é% %I%E%g%gélgso% I%gggfro |H & E;&B?eaé);l%gif/ hfc‘f& E’( ngc ks, and

t hree ti mbbcks. Aspetsuiti dwmingfachhositi®n bf the keqal daym shia ¢ridk Poksne Blecks aresul t

during each r.evol ution of.the head drum 2 tri | ay..s . ocks are
Fond" Pr om P IRFEES O el B7inE 5P et iy Mche Mekioy, BY eS¥00aM AR 31 o

t hose 112 symcibddckphayl 0 Fhchjovks thaoaiiprise paritDinormatidyl. Ghis $s ia @oqpibimsityngitipeae i t y
information. This is.in conf ] wi.th the nunber qiven, above for. the

L ok B L Rl ol o O appet Y T £ a5 bl et s 1o
ePabIhe ﬁ @fj)mgem tricR iplayayiad bledks bﬁﬁ'e\ﬂo\ll.\lhﬂiohl’ofﬁllé hpddedruigydven bl e ke perelaevol ut i on
of the hea rum even in the case where a tracking error is present, so
Chat Che: Sading horFy meent 1 Mo iiRvEs Biyonied ngedo baters (AR By

segnent s gxatdntsyexhdilylif the @eiittel F tiRfsefhightsegment s. 15 Upon trick play
reproduction with the record carrier speed being equal to -12 tines the

“normal ' recor HPeirick glay sspeedyctan withhe fqeprdsaiey W‘?P‘g\’Fi’il%eqﬂl, 9 -24¥ed hehus equal
to -24y,, t\ﬁl@ﬁ‘etp}dﬂﬁctﬁﬁ%ﬂ sE@ARe REGH SarPibr SO thaBiring Ofirst @GV HSEaN the record

carrier such that, during a first scan (which corresponds to the first half
revol uti ofOBsPeNs thkadip wrelmicari epd e aperkich the beadp agtlecgied). thfe scanni ng

line of thenafeaRdof BafrsPRBHIB o Mad WiltSthe BRY Eziﬁﬁ{h%gleTa&%ssrtﬁ&{%wrd,car rier at
20 | east substantially coincides with the segnments 42.1 to 42.7, inclusive.
During a seeien lepstanbstagpiplbhcainsides siitb tipsegmenth0. 5 wcidn inghisiveraad $hatit i on of

t he head ' [ | of the
second reggH{l?egﬁc%\@ S?ihe@gcgggg’g%gﬁﬁgkh?gg%ﬁtq Ege‘};)g@g? gﬂggpﬁz‘e&rﬂ rgt% nI east
subst @At i athioh thoheads ate ceied)nthe lkepnsiag linneishesecend repraguctian h¢adotithsthee. The
trick pla [ I i ay. kenr i ] conprise a
nunber 25%%@%@%@%1% P géxjaéssyﬁ%:{egﬁﬁg(%Eljél?y%rl\e%&tsﬁgsg%%% ]i%prr%oér,% g q g‘%@?‘i‘ %ion of

t hose 8 t seghenfs 38 tePAd4bhduedce. As a result, during each revol ution of the
head drum 112 i ocks are read framthe record carrier by
the two read Mk Ry ReRiBTaERAs: ALEphT APy piecRiamefiy

i nf or mat i anmbdrhuif 8 trick gléyesyaabieclasaridahret timed tepetitioniof thogd &yickphlgsymdescri bed
up to.qow,, The ,repetitions are ain esent sa.as .tq enab a correct
o 5a PFRE A SHEbl PR eBhdvoh SsuRhra iR e Bk An(PRehReR €0 hoad
drum eveneadrironhthe eesel caliiet By the twatdsd Agrde Mt spesiffealdys @nNthoseSi 2tk pliyhe
scanning lin i ntrqdquced above dq not cross the trick play se nt.s

oxact ] yoi itrRodk et AR ORI Dol ATy et M CHAORER cal
scan type,witﬂlgne f@ﬁl@re_ﬁlismgvlntihaoain@ht lag. mélhgﬂ@fatidia{s@gdmgaimmes%@ Bths t@?ﬁhb}l]eme one
or nore tric ay signals as recorded in accaordance with one of the
formats  complsisyabos tananrck plpms Pigetrsepsr revelptian ofiihg hrad deyyRYeRdR HYI

r ecor docalchdeSyherd StrARmE kirbed Eregénﬂléf) @haPth€ BAMRInk Nfes iREQIEL Mo RPRARALMSs Whi Ch
conprises an input termnal 111 for receiving a video signal and a

cor r espondicigclaplay et gractly Hethg pergs osihgaeamealid t he correspondi ng audi o

si gnal may haVFng@%h@?@ﬁl@%qck Pl o ARG eprBaRKiSHh folid1st! &Ry tdirign MPEG

serial datastream well known in the . _
speed of vi/3, further provided with trick play segments for two trick play reproduction modes

at speeds +72 times and -72 times the LP3 reproduction speed of v,/3, so that this means a



5 art. The input termnal 111 is coupled to an input 112 of a'nor oA
processing unit 114. Further, a'trick play' processing unit 116 is provided
havi ng- an input 117 al so coupled to the input termnal 111. Qutputs 119 and
120 of the 'normal play' processing unit, 114 and the "trick play'

processing unit 116 are coupled to corresponding inputs of a nultiplexer
122. The renedaetionspesd of i roandaiqxghe aarmaleproduction ecordicagier Belagity Vinnf or nat i on

will ber @f‘ggfe%e&owagamea g&a&gmlt&cmnm?sge@iﬁe Ehnfl, Whedh i ﬂ:%eaté:d)e,racl@ further
description of the 'norna processing unit 114 and trick play’
processi nmanigain ¢&h tragk élrf@m'&ag ¢annyigeied 00 syngdlocks oEipormation, gseltingit D2 i n
the |ist or
suppl yi ng?%%gqig)gag(ﬁ)}giég}lfb qﬁg%grlﬂaltg:g%{nc %5 ?g(?rhg"t{s(e)lrngéneajl ?1392%23 6?:ize si gnal
r ecor df ngsymebidckncamprishiick phgy idatagn be escribagdderbatiery Theerrormahnlmasa tefe it he

mul ti pl ex Rg t. e nput s
of an err gr '(I:vgo? e ec?c héggseg%ggwtag%t%%ﬁyﬁefﬁ%Hﬁer%Fa rgt(g%r é’f:lt(?1 P@%qglln er unit
126 is capabl e of carrylng out a error correctlon encodi ng step on the
"normal play’ deQ d .audi O%l gr n aprnngnn %n%k &Iq%h i.nformation,
so as to obtai ftH& %%?“¥§ﬁ$ﬁ? RS n Oﬁﬂe PROSPHORG BLPpArafTS furt her
conpri ses videgfigmatiar sidiaQ af an emdﬂileregc(mysdlm the) tbrinlof am MPBGhdricoded Aft er

conbi tlo of .the signals.i nin it the c i ned signa

is ap |eHlWBw5mhﬂ?qu% ‘"@Hnﬁﬁwéﬁmgli ﬂﬁgrt@ﬂﬁﬁaaﬁﬁoP i‘ed out on the

conposi t erdprg@inetion nidR aﬁfhﬁﬂﬁedrdem%pw ofat/Bjie theGuine wayhh&saﬁhkddbm unit |34
is well kno n t he art or an ex |l e such channel, codjn r ef erence
S made | MORREeRs Bt 2oF B e R SR B HDUL A B PR IOFRLL of

ref erences; g, A0, RUIHUE, & 29,118, asne| 3maadicoeptisdistgrlads, hesmbRepizdiot 0 an

i nput of a Mﬁltln unit 136, j n_which the datastream obtajned with the
encodi ng d#ilé lﬂcé‘lﬁl‘iesmr"étﬁﬁ’r‘ﬂré‘ﬁ PRy infermafignsighal &éﬁ@“ﬁﬂo%teﬁe@dkﬁprﬁﬁph er 140,

by nmegsgs eiangﬂ e, kg @gick b9 sagﬁmt@thberﬁ%l %namr SABIROSHLE PAGebpRfdudidnot at i ng

head drum 146. The wite heads 142 and 144 have head gaps with a mutually
di f f er ent m@de atAheigeerd sprgerspeq aft i@ fimeg v, hichreqhgls G¥iverlaadditiony yomeof

avai | abl e tﬂeﬁfac%‘el rgﬁ; Ign&cﬂ Rent (s alABR& izoao t3*8€361@& Bl 3cplla,ynplis)q@81s1l ng
e | 76,

unit 114 an play processing unit 116, Via an in
control sPgndl comprissscamayts, sumbesedz34nii to 3o f odadusivss inuwhich 2 48! piamdl cat | ng

whi ch recqring, gﬁu %@%ngnfcgteﬁa@%@&em exg%pfehlﬁlsrtﬁapﬁzl%; gg}a@mﬁgtﬂws such

as an STD nmode, es or an nmode _ 03 28 The
m cr opfoc eklsmgnalrfort endldhgjagrigh glaereproflugtios orede afl 4 rieeayd career spersitdfot wrgesof t he

vari ous bl ggk\&w éél%?‘ ?%rccor&&%ﬁq etedgk 2(3(, the normal play signal processing

bl ock 114 't'w ‘eac S%uch as the STD node, one or nore
LP nodes and aTﬁhd-ﬂimmmfdeqordmgthb Inéonmantm ml thegmmsetf #8 tradds @hown nntfgumcﬁms rol of

the trick (t)tpel %1 | OnQ %!g% I’i)n v(?/ﬁlﬁiﬁ{e I:[]Igc wn %ﬁjfﬁ%l'erb ﬁ‘\ %g ge recso%eq ?Pquﬁre d a the

control ¢ e co e ‘su e Signal generator bl ock
124 via thmﬂeﬂmﬁmqhmﬁdnmﬁ¢meme@5@L - the control of the error correction
encoding bl ock 26 via trol connec 156 t he control of the
sync s:’? gnal ana 9 Y%¢ dﬁ%ﬁ’ 3 feip Fnﬁtfoéldﬁghfgggv‘imémfﬂﬁgayc SR YBF NSRSt i on
158, - thes taesniedds tif wdyhe whithnReih foememshi sh@wﬂDin(ﬁé(lrelBé wpraddcéﬂ? Retendnic®ls
connection 160, - the cqontro|l of the t an or { veI00|t he record

carrier 1Areipg made q e deseriphogeo!f thydensy lﬂrﬁ“i?&? S & E’hto 18'Ea"d nodes,
via the contr olp&PRidR plak @dpréddctiondtiéh the record carrier speed being equal to 72 times the

‘normal’ LP3 speed (which is v;/3), and thus equal to +24v,, the two read heads scan the

30 record carrier such that, during a first scan (which corresponds to half a revolution of the head
drum on which the heads are located), the scanning line of the first read head with the first
azimuth angle across the record carrier at least substantially coincides with the segments 32.1
to 32.7, inclusive and that, during a second scan (which corresponds to the next half revolution

of the head drum on which the heads are located), the scanning line of the second reproduction



15 - the control of the tinme stanp generator 147 via the control co%g%j' on
"164. The trick play processing 116 is adapted to retrieve |I-frane

i hformation fromthe video information signal, supplied to the input
termnal 111, in a way as eg. descri bedzé'n earlier filed European patent
application no. 98201959.8, docunent D3“Tn the |ist of related docunents.
The tri ck hpadayithstng seepndirimpth apele agross theyeeqrd pastigrat lepst spbsiantiplyeq@incides

accomodatg thdkelb&3Pb ay322Q, f¥Rsive! ocks, for recording on the record
carrier. Further, for each trick play information signal, trick play sync

bl ocks are genéh&triekiplay peemeatsderribis LPB srickipday repre¢uctipn sdpeagh cepprisesl ock, a

trick pla i | fd ' 1] | I Fi ted and

St or ed i PR Pl Y RO, e LA pdRh o Bt P BRVRER 2ch

packet 5i nbidgks. variresul, during Rachlreyplution of thaheadnirgh giia|tkck rlay syge bldelserd bed i n

WD 98- 342 28 ' oo I ts.
%éid%x%[l;r( %FN:C&I% C%%E)P)y thg ?\96]{65‘55] %%aelagl\h&e %%%ld[g?% ,09&19%{1 1%&@%% unent s

Next, the tric ay sync ocks a nor

gener at ed syne Hidvks arerlfudickgilaysyss bineks cpmpissgspanigy infirmatichd Thiaisin comfoimnied i n
the nmul tipl rounit 122 Subcqde .dat.a | dded and.a [_correction

encodt ng. PO pit gt et RE RSB RroRSRt s <% aRErBReR bt oy

dat a so agprdsent sbisabrendbicea @ewebt rytrieve] of tatl i Dinick blay srerblocky per revaldonafd 30

S TR L MR N T R
tracks. Fiigtideced abbvavidd ndt roadhalirivipla Bdgn@tis @3kdctln ifPthe vérdR b etsBgrhdigs. f i 1 st
and second witing heads 142 and 144 havi ng nut ual different azinuth
angles. Wth < HeriP sch B8 e O e POt ?Pget%)%%% B8 5673 BRI B t he
fol | owi ng ‘nRAEB recorilRanltd sfcb@ fo: kheMPdasodet@hicR T WD) and thus equal to -24v,, the
two read heads scan the record carrier such that, during a first scan (which corresponds to half
15 arevolution of the head drum on which the heads are located), the scanning line of the first
reproduction head with the first azimuth angle across the record carrier at least substantially
coincides with the segments 34.1 to 34.7, inclusive, and that, during a second scan (which
corresponds to the next half revolution of the head drum on which the heads are located), the
scanning line of the second read head with the second azimuth angle across the record carrier
20  at least substantially coincides with the segments 34.8 to 34.14, inclusive.
The trick play segments for this trick play reproduction mode each comprise a number
of 8 trick play sync blocks, and three times a repetition of those 8 trick play sync blocks. As a
result, during each revolution of the head drum, 112 trick play sync blocks are read from the
record carrier by the two read heads.Of those 112 trick play sync blocks are 10 sync blocks
25  comprising parity information. This is the same as for the other trick play modes described up
to now. The repetitions are, again, present so as to enable a correct retrieval of the 112 trick
play sync blocks per revolution of the head drum, even in the case where a tracking error is
present, so that the scanning lines introduced above do not cross the trick play segments
exactly in the centre of the segments.
30 Figure 7 shows the track pattern for an LP5 reproduction mode at a record carrier
speed of v|/5, further provided with trick play segments for two trick play reproduction modes
at speeds +120 times and -120 times the LP5 reproduction speed of v;/5, so that this means a
reproduction speed of +24x and -24x the normal reproduction record carrier velocity v;.

Figure 7 shows again a group of 48 tracks in this specific example, which is repeated each



23;' 05/ 03 29 node, a different head drum configuration is needed, %qw()}l n
"figure 9a. This head drum configuration is provided with two head p

142a, 142b and 144a, 144b, located at 180 at the circunference of the head
drum 146’ . The heads 142a and 144a have the same azinmuth angles and the
heads 142b and 144b have the sane azi angl es, where the azinmuth angle
of the 5 HEgJdAgaimzachdragk Tvizgirg %cqmmlsmémﬁéﬁ@qkéﬁéqurmmn EAUHDg i angl e,
and is di K whi ch
is the seféjéﬁgqg%tgrlr&?%n%o%&ﬁ%%{llﬁdhlg 9%00%(\)/%%\/@&% ot cAﬁPla? Iagtal11 r441{?7uzence of
a cont r ol syictreks egupirise tiick play hietaiterbnﬂﬁﬁarlbwﬁ@reaftﬁe"rmypﬁmaltmy data ratgiis ched
into an Sykyn r ot al for
10 recordll-r?g %95&%@&%%%%%@%%?&@ gg&?trlg%q%ea& Ehe track&?,orfﬁgt?éus own in
figure51 6r 5, or a conbination thereof, narrely in the case when the trick
pl ay signal N tr| Y. SLan for bot h
the +12 ti rresniehr?c}rad?sff?’}p%géjggf ﬁlé)ahso(%?ng tpgn rg% uc ofrgﬁlogj f: %8] f |1 3 and/ or
t he tri ckvigeainfeimgtiad sgifabras bhexanple encoved 1rathdforﬁ4>f1an Nﬁ%EG/enceqlmleds When,
under the.influence of_ a .control signal applied to.the ter 176, t he
appar at us METPEOL ST ey siees s medR il mhRaiciPn e REd A us

gener at es réprainegumshdde assaihrtort osrritepesdbfvg SR ekpleinéEatore withteference té esul ti ng

inth tr ckfo shown nfl ure 2 or a conbi nati o h f,

nanel 101 n ey chuterAuRe Db FpaEiR perdy svctita e e THRBer ScBpil e o1

gener at [ ngs t1r8| oK 3p) Y3539/l 51d U0 Eoiprish sédheents3RuriierRIS36aNd 36.136néludiws irf he

nom nal reproductl on speed (v1/ 3£ which is the record carrier speed during

r ecor di ng “hiehreck pay infumationygnal is apremarpdaied. Iy ths pegsentiexample, this frickplay. 72

times andg ana id mére&k\f)lay%rgﬂmsr enmﬂ@,a tHElQﬂﬁy tePR dhdton Wesae 8t Bé rRo QB eP!
signal applied to the term nal 176, the apparatus is switched into an LPS

recor di ngsﬁﬁﬁﬂéfﬂczi‘?émﬁﬁﬁdﬁ’d’l’fu@ ij@h‘é? &‘EVesIn&d@Bﬁ‘bé%m?@f@? HRKS 1F HEOPR ARG ng on

the rgeor ds GANLIGMumb&SHALS 14038, B BASL 8@Qk, 1701588, FNOWRY 7 Borhpgire 3 or 7,

or a combination thereof, namely in the case when the trick play signal

unit 116 isegmeaisapingbersid 389 tg @R éandlergve inivduchpt wigk play indpranation SlB’éﬂllfﬁ t he +60

times and hlsthe

record car ?ﬁog]%&g%ﬂggg HQﬁ)l ér:sgﬁpreg%}égléﬁﬁéggg %g%%ggﬁlgééwe{%ﬂ %1r t e trick

pl ay si gnahablifipa trickelay rq@odvictiersmadecat a 120rd darres speed opd@d meythéh whighder t he

i nfluence -{als%é:x%agﬁ%]am%f nal ,2pR) ied to the termnal 176, the apparatus is

switched into an recor |ng node, the appar atus generates a conposite

si gnal20f or 30 Tm‘wmfng:oodmg the inferomtion mahe grewps of 48 trackis mgthe santees theaak

IMT mat Sh?n Dnich! hle 1%m?atlon ovx%n ? 3%%?9&9 oPd%d%)Qﬁ{e?QJor &%l "Yher oxlehe case
en the tric signa Rl 3RS capa generalngtr C

signals fabp f\hﬁthddshmtmﬁ of thmscomhdg w1leetgwmsand kéermmmlmhderte}ﬂrecdémipnmn speed

(2vl), vvhllgzh '?tfl gecord carrier speed during recording in the HD node,

and/ or t h&CIPo QeSS ang 12 tines vl speeds. ~ 23/05/03 30 Figure 10 shows

an appar at us f Olie wepsfacpicduethgtin thediPgj dothallale feptodhertonaidde/has algodéenand t he

one or nore tri kepI% si.(f]lnaijs as recorded in accor ance.vm't.ﬁ the formats

shown 2Pn Fﬁé"sﬁ‘(eg}h‘? Sqriopd prifigeterppee tp DgYEduta P RO F SEHLPHOBNPE "8¥2°a r eadi ng

unit 250, ghaying at |east two reading heads 252 and 254, for reading

|nformat|onfromthes ant the record carrier 4 The ne r ead
head has a gapURPt ik aazﬁpmélﬁ“%@rfbt fFfice cagigasree \’Fé“&‘?‘#“%lttog%(? H‘E}F% &ngl e,

see the azlhdmalhwﬂgﬁe@dtman Ret/spand @ﬁs’;ecﬁﬂ tbQIM\fl,‘tﬁ@fwd fdad RRdeichete 14 of
figure 1, and the other read head has a an azinuth aggl e whi ch

equal s t h&ecBLIFEr suchibatriugpg p Erst scen (wlﬁeh %emﬂnﬁs torhglta revabion oF thekedd ght to

top | abt igfint BEwhich tleSeddt aff 1ofdtalyriBe seanriy RS IPWle 5t bdiheh@REAN BB 4RI T 250 i's
coupled to an input of a channel “decoding unit 254. The channel decoding
azimuth angle across the record carrier at least substantially coincides with the segments 36.1

to 36.7, inclusive, and that, during a second scan (which corresponds to the next half

revolution of the head drum on which the heads are located), the scanning line of the second



10 unit may be adapted to carry out a 25-to0-24 decoding on the si gn‘%lo%q%tad
out, so as to convert 25-bit words in the incomng datastreaminto A

wor ds, - such as disclosed in docunment D4. Next, an error correction is
carried out in the error correction unit, 258. The error correction unit 258
is used for carrying out an (inner) err®r correction step on the

i nf or mat i aradegtioniheghvitih e second arimpthangle agrassithgerecqid eareipr a5 leagt substaniiglly as in
a‘'trick Pdﬁéfdesjsxﬁthrtﬁ’é)JeQQ%E 9?§|t03'lg11q output of the error correction unit 258
is coupled to an 1 nput normal play' processing unit 260. Further,
a 'trick play' Thertockeray ngamts tea@ §pthisd. Ptk Hi@sdrehtaduqmgnmdﬁ pgshicodpriseal so
coupled t fs r (] 64 and 265
of the ' ngr&r]ra °§§J¥&Rt"‘a ngbg?%é’ aﬁ?}}kﬁ@e&t&g& ﬂgﬁ EE ?Sgks th{I@H} %n(g)cesm ng
unit 2862 bleslpess b vashly durngeach tgybmdon of tﬁeheadldnmspcbhmcrkwlayesym bladks aw and b
respectivel f naI 0 Q,.an out put
term nal %éé.frg Ur é\érhgp%grgbg&hggﬁoergg%yauh QCZSé)ﬁCIhcamﬁ’rosfégoﬁfg R#%glc}é ln?’ rolling
the fu Inct sy birkkd dve 10 gme (bﬂmkshcmgapalplpg patty snformations (thissie Zt @ntonmity $/th thet |2 on
contro t.he m croprocessor .u VI .an in ut

Thor et or onog EREF M b e gy AR GRSYe SR, TR el piedlish Y o
suppl yi ngsaasctaaﬁabEIa (S)rrgdit&éthaaoﬁthénQ trickplay hﬁxcﬂaltﬁkyperrlrmmuumbf&e héndt he 25

appar The instructiqn cont nal is a_control naI n ed by a
e B0 i B B G o e A AR ST AR St T AR B TORIEr G Sbpar of ue

shoul d f ugsdve @8 notSussB t1RSriék P19 J¥RMeRb awcm;emrtmm eNheBbtets. @ trick play
reproduction node in one of the OSSIb|e trlck | ay speeds. The processing

unit 260 conpryRTigk plpy E?Bf‘ld“‘ﬁ%&’F‘tW‘@é I5FQed a?mera%pP ‘??d‘gcﬁﬂt‘alé?] 1gP tigies

correct i OfheShdRaP Rechbicatrith Ofca@ Fdr Ak @spmdegdhiau i$B) 8d @lis &RALINE CldvQmelni t

258 in the normal play 30 reproduction np processing unit 262

conpri ses P ©r¢ kaary scpihe recqpskasrrier sychhatdypringa SEFE scap (whiekporicgpande el st ep
on thesi nj @ BREbPSS tﬁé‘l%&h'dﬁﬂn BY whidg (RHefts afOIbEREH, tRscHftlihe BRG iR fﬁrE'te trick

pl ay reproduction. t he reproduci ng apparatus’is swt %ed into a ' normnal
play' r epre\ﬁmsie@tiqarhe@ﬁﬂéh the Higst apipaitheangls agopy the eeergishirier #treasi uhdantially r ead
fromthe E&ﬁ&%é! v thd gm\éﬁlﬁw?'io (LN 1&%% d4RE dur §§£ %/ch?sc%&(\l}}ﬁ&Prd
carrier have been witfen in the STD recor I ng m) e LP3 recording

node, thecdrRspande torth¢ next halfigyoluiion dfgheHiDad droy afi \mlgclmb\déead?rmeslommhet hat the
record catkhfihe k00 hd ool LLARGPRIh Bl sBlonh DAL AULLSG L AROoALET , SPOC
v~. Inthis re rod i OR 170 P oceSS|ng unit IS
enabl éd amﬁeatshwbs%tt%hc@ﬁﬁdwssm%d: sﬂgmdnts a88t¢ 38314;0&ﬂ¢s1v©n a-c. 51t is to be
mode, "t he. head! By ik BB REhst B BBy R ERO e Bk BB AN e
way as expf &iriek glagisyneeblouks, and dfrertense remtltlheofrthmseﬁdndqlapmc blouls. Abh t he
Db AR LT P Dk e A Bl R AR A2
transport eudoﬁtcaalesb}eﬂael tvod tead héadaMdr® s;tehﬁicmmmlmafthsmeeﬂpnstehﬁhtyt he "trick

pl ay' roc ssm 62 is thes tch is switched into
t he p8g|ti ?1‘“13‘“ E§r‘s EVIRR ”P“’P Frctf& pla m° H‘ﬁﬁ‘f‘il%tr‘?%dih%th t he
| onest tr teq)ktuwnayresztgamdpremesoad@S@Eﬂ,abl% aroafrecftdetﬂé\fa[ bfhe VE) tEiEk pMy Wrkl be made
equal to 12v, . For enabling a trick %I reproduction node with the higher

trick plaploskasnreveliioneldhy ined drgt 6y (P VRFET DEFHIPEETIOT SPESYH, Rade
equal to ZAvVihe s@HBMPNNG iRrddubddabNedb Hot PloSdHE tricR BlafReiendntt dxh&lyfiRthear d
direction has been chosen. In such trick play reproduction node, the

repr oduci RPUSEHHEAEIMENSs f urt her provided with a tape tracking servo
contrap means ﬂg&emh&bs @ensd &&n%%n{m %Ipro?lh&[b%lm(fc@ratEF?:@BI‘HQHriePQ)eEJ‘e
speed of the record carrier 140 accord |ngm More specifically, the control
means 270002y fariber gravided vaditiokonlayssegmants &gty ick Riay enrpdugtios mpdes at _
reproduct kﬁé@dm%uﬁég and rl@ﬁﬁrﬁé@‘iﬁe‘ﬁ]ﬁrép?&iu&%%é’ed%&(:} %th&t“tﬁm%&%‘s& hat, in the
| onest trick play de with record carrier speed being +12 tlnes V~,

t he (two) r@mmwpmdméﬁ@f aMh%m@aaom@Qrea@dw@nmerdrc@wr deleeityrviier in
figure 1, j - Iy f he track
seqment s [ §8ob e RBlofh B kR 0 et Ao A R e Sich 12" O
the head 254 across the record carrier in figure 1 during




25 two conplete revolutions of the head drum cross the track segrren£3<705176)3
to 10.8 and 10.13 to 10.16. Suppose the reproducing apparatus was
reproduci ng information froma record carrier shown in flgure 2, the
control neans 270 generates a control s#sgnal during the "trick pI ay'
r-eproduction node for transportl ng the cord carrier 140 such that, in the
| owest t r FER: HEAY cath Frskan (wurnd corepriseriodyrablpels of nbermatione reslting times v~
the (two) 1568NAdM ik h BRSp 9f4stt%kmm 6%yRc @EJkQ%&nfnlI@ roffd bihyGifalah®672 N
figure 2, durlncg two conplete revol utions of drum cross the track
segnent s $wBichlacss q@nprisg fipk phydlatagtobs di@flhmefqaﬁ@r @h@/\mnnebxdwnﬁiaﬁgrarq ihes of
the head 3545 ARYOSRichHE of 806G § te
Fovol ut i ong ot e enan P c aaidriL2 kst B e G (0 4i06h o8 BPIBE

16. 13 fo $6. 16. 23/05/03 32 It wll be understood t hat the sane scannl ng
lines wll I LARL

carriers shomh?eﬂtut E?&L{H}S*? @Qe}k ggfoggsg) Aﬁ}g?ﬁa@mg lhﬁ)?m{]t{o?l%%ales ﬁ%? I on node
with a re&miledlrtfwnahermgmll @spi yxaanplwdncd)dadm tb@\ﬁqrm chlamMiﬁG erimedafdeproduc! ng
apparat us ; o TaliGh s Oy Crthﬁ‘ oA TRLI 9N T oMed fELa! gc%%rﬁ' erd% pShown in
figure 1, It POCRMS freprg%fluélon RSEE R HE Backwar ds

di recti onrep’fds&actumnhodnlat Mrtsorﬁiﬁhmmyeqbcrfewa'gtsmsaglmnh Iﬁghresn Burdier,dothé Ng t he

"trick pl roducti on for tra ortin riper,. 140 such
hat C10R BhibefEKsdE® Eob&Rul e G’ R B8N 12aor 16 P8 Sbeiher ng - 12
times V, , 36/88 a@ﬁ%bo@@@@@égﬁl@ntsl mesbedd doheolread, 13(5351&9&0\8]&'& heickpkgr d

carrier in fi ure . duri | ete revol tlons of the head drum cross
t he trackl %@%ﬂﬂ‘? §‘g’1*’6151"’2°°£‘9% 2. H‘ng RfeSEDt &apg 1@‘51%“%1!?1‘@’ signad s tReoK

scanni ng Iplapeﬁgngffmtéﬁ@blb@adrlaéﬂaﬁeF@aﬁctbh%oﬂeﬁaﬁare@@ﬂrchmér dpeed bOUD imbs
during twg conplete revolutions of the head drumcross the track segnents
12.5 to 1§V18‘V§¥?Hei‘21 S¥4p 12.16. Suppose the reproduci ng apparatus was

reprodyci ng i nj m&hé iRk Pfa? MSmTa86R IndluBAT RS seBAOMOideRtifled QHER idretrielEd
control neans 2 q%enera eS a control signal during the "trick play' 15

r epr oduct ithsrefipstiey e Fva haadshryingithryfinstraimeseeithe deseripton with rsfeetce 9at , in the
| owest trigGleRl @y node with the record carrier speed being -12 tlmes v, ,
the (two) scannl | ines of the head 252 across the record carrier in
figure 2, duri rﬁlgac?dmncm@tﬂe tragksoln gterawnssuh ag the trigkg duaibered ¢3.983% Bd track
segnent s 8 t es of

t he head %243]3 a?:fr)(%églfﬂlzq?eliié? nc}:g?(?[?pergsg %W%ntsu&rlgm)%}emgrlﬁﬁgwﬁg%ggﬁr% fete

r evol @0i omrswhich & bréckipaydnigration sigeel i9@commodatet kn the gressnt sxahls thiotrieB. 8 and
18. I3 to | | d t.h n qnes will
be reali sgc?yv\ﬁé% ¥ eltertrw (l:%yjrjl %gélﬁéﬁggoa&?@é‘n%ﬁm%?ggoor %lrtrlgeelrnls shown in
the fi gur earigr &pnc:tiaf 12tmmesaZ\m,rwludmqqhalytheemouﬂcmuerepnemﬂémath a record
carrier vel oci Q u the re uci par a

oo tched. into (e BeyidpvrioP HBRARE W RABHE T EY SO AGed T
control sitlgnadionapptihe excb headd Hiwﬁgehmeaaid a2ﬁﬁxth Sephodacription menemhnce tog
appar?;s S was reprodum ng information froma record carrier shown in flgure
5, colBPE* means 270 generates a control signal during the "trick play'
reproduct i on rriﬂhtewimfrécroacnﬁg;)méﬁﬂfmglahbneinrtee:grbﬂasaﬁms tré¢ks 1¢hBe Sdmdast hat, in the
hi gher tric F‘ﬂ%’ node wi_th the recgrd carrier speed being +24 tines vi,

t he scanmdﬁsﬁ“‘f oyt With IPfgensq 1o88edr 0ss the record carrier in figure 5, 30
during one conphewsy sfa¥Rbélicingn te Hmelohﬁ@glagwp?oamaﬁ o€ islth@@ine S gireNt S
28.1 to 28.7, ang t he scannlng | ine of the head 254 across the record
carrier i A gigFibedrboyy vith ipfesenee &oigete revol ution of the head drum cross

the trgck segmepssiriB pRy trafictidch wiHRPRIErdRaMet §Rbd bdiss ERANEIDGhRIthe
appar at us was re roduci ng information froma record carrier shown in figure

6, the contarpl’ spﬁedz(mw@eﬁ%wétae%thas et toa4wi euthediistirepd heps of both

the first and second pairs of read heads, with the first azimuth, are used for reproduction.

t he

The first read head of the first pair scans the record carrier such that, during a first scan

(which corresponds to a first revolution of the head drum on which the heads are located), the



23995/ 03 33 '"trick play' reproduction node for transporting the rqu%gﬂn
~carrier 140 such that, in the higher trick play node with the recor

carrier speed being +24 times v~, the scanning |ine of the head 252 across
the record carrier in figure 6, duringégne conpl ete revol ution of the head

drum cross the track zggrrents ‘E 7, and the scanning |ine of the
head 254 ScapBRglinent thedirgreaddep ?frtb% irs{ PRIT GRS SEhGTeceitl CRHGE Boe irhadee

revol uti oRaRbutshRBLAIEALindidbIWEE B8 Sednh@tslnack 46.29HBINSiGe. Dlriflig h Gecdrd dcdn 1t Wil |
be understood that the sane scanning lines will be realised when

r epr oduci HYUshfRgEsPRRGSIA e Gk queluFl@e:@frtae kead drusp)sthe HisshAeadipf theseqang pries 7 and
8, for a &rBésEskthPte%b!rdrcﬁi?fe%l}éﬁftﬂa%s A8 Mirdeht Ra& SORLAHAR dolirRldey RitRRet Y equal
to + 24v. 10 Sup gose he reproduci ng apparatus was reproduci ng i nformation
from a5 r exgmants 498 te40. b‘h@wlvswn figure 5, in the higher trick play
reproducti on i now
Goner at 65 & cont ral RPORaReRENAL BonR LIPFlck By e g By

t r anspor t iungper he8 irisk play syerhiooks, and threptishesteivenetitipmofithese IBongksplayt synek pl ay
node with I r i g line of
t he head Elé a‘ér?%%gﬂ %g&éée%grl dﬂ9 @gﬁ?]?grtﬂe?%eaﬁm%ﬂ rﬁftncgplagqﬁcﬁogg%%ﬁcorrpl ete
revol uti oread fromhlee feead cariemhychote® rba‘tﬁxe'adsamloressegnﬁcmﬂls, &@hoke 1 B2 Biok f!laand t he
scann' l.ine q 4 acr.0ss t rrier in fi during
one. el 2PESIB Fo 0 lotRreoRRLSRE sl ERMC TR Hlooh DM€ 3, 51 o
30. 14. Sumpﬁiieegivhneaboepfmdtmnagplapmpfoﬂnumn\mﬁielfc&m‘mnjmhe mpemtmfn@mtdsem froma
record carri pwn L0 ur e .control a 270 ener contr ol
S onal dutd aido ety Myl oDne | BrEERY Ror hokere o BRRRephF Bl e
record cadringtvehdDths dase wharta tracking Beor i0p@Sdnt, ts6 thakthpkayiniiP tigesvihttdlutdde record
carrier speed bei n(I:J %]‘éc} tinmes vi, the S@J}mn%o I|n of the head 252 across
the recor O(Y‘élfi?f“étrc 9SH theit YU FCOnd ¢ ‘%ﬁﬁr%? ¢ ¥EBCOTi on of the head

drum ¢5 oss t heugdnafikk siegfebfoatiGios 4uith tm&e&ﬁd Zaraacbp&dae)eﬁ@@qwmg 1bitiRs e t he
head 254 across the record carrier_in during one conplete

revol ut i ortopralt 15eord sarFeripesH tor Be S0 Iﬁ%detﬁwg&h lss%Vghﬁwtt%usyauaé tQ 843uth62\30| t will

be under s{egh feitBlcali\& bdATRIS 60KPAdNGar 1hB &S oM catricP Such @@k, i daR Ay MBPscan
reprodu0| {ngn information fromthe record carriers shown in the figures 7 and
¢

8, for a twhidheogespndsdpthsdijethiaticviebuien af thp hepaddeen pg whighthedieadsearaci ty equal
to - 24v, 1o 4b8, %Eg&hﬂngﬁﬁé dGhe stelf;@dasc%rﬂea&@ﬂhé st pfRl kA€ therdbotd @@ Yt

expl ai ned above 1s naned: track sel ect transgort control, 1n the sense that
speci 0 c lsagt h@sﬁéhﬁb@otnh@e? withihg segmanise®?. ldp 42 Jeinelosiee) Dyging asecopgpscdduct i on

inatric - ific tracks
on the r eéwor B&%%el Sg&)lngtﬁ tgl‘r? éevéﬁhgnngﬁ %ea gj np&ll ﬁ’glcﬁgﬁgg@f&é For a
further d@s@pd)ptﬂm smnmﬁg bheoftthesskindgeasidiend of the $ee©reirmrr@erqssthpra®erdtqarr@arl ier

filed Eur gnean.alenhy aARLAGANHIN: 08w 8200422 B slgggent DS in the |ist

relate cunent's st the 1 Aventi on has been descri bed
WI t h refer enceTltectnqzk whesegmente fdydds ek By répeoduotion mode eaclt @nnmsumdemmrood
t hat 172§1es var i RS, may

becong appar tenﬁlt( p @3 SW?%%:% Ilg:r{ }hreé: %fﬁﬁestaﬁeé)egp?n of th%sﬁ urt“ﬁ( I b ﬁ]ad?sr oni t he
scope of teklt, ldnumanmfevolaaoxdﬁfthﬂmdd dyunt, NE2 tichiphs syrl%mebdke are rédalefrdnmhe ntion
lies in eagh 3NSePlPhY alONEh nd SR MRS o2k sS AP 813 haN Shpfi3hif S

information. This is the same as for the other trick play modes described up to now. The

repetitions are, again, present so as to enable a correct retrieval of the 112 trick play sync

30  blocks per revolution of the head drum, even in the case where a tracking error is present, so
that the scanning lines introduced above do not cross the trick play segments exactly in the
centre of the segments.
Next, an apparatus of the helical scan type, for recording the digital video information

signal and the one or more trick play signals as recorded in accordance with one of the formats
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- US-A 5,579,183 (PHN 1481 8) (D3) European patent application no. 3 gé 8
(PHN 16959) (D4) US-A 5,142,421 (PHN 13.537) (D5) European patent
application no. 98200422. 8 (PHN 1677I) D6) WD 98-34224 (PHN 16261)

23/ 05103 36 CLA 1. Arec ng a atus for ecor ing a digital
i nf or mat | PAWE ﬂrgﬁliNFgwﬁs bioSen e op &3\}4 r@f recQi Spgieh is desgrbe 9 ApBUF AehAvsHls at
| east firgéording aSiReARyH GLPriRG AR terminklNG 1 3HISeAliMSa Vi digdabindnl ay

generating nmeans for generating first and second trick play signals in the
first andOsEed9Ading atdo tgnid Theqiiso sigeal gadthp gereppondingpudigsipaplanyishangs writi ng

means f orpagh bidoBd M&%ra?lé;ﬁhtp%&ketsrlﬁé?ﬁdéﬁtld QPM?E@%hal%QQstFe'aﬁ {vbii RhovdH inBiRCONd

trick play signal on the record carrier in the first or second recording
mode, ¥ espedh¢ inghyrerminal Al spramlet tagn eyt tlr2axﬁgp®nnalmiﬂa/n@r0¢qs$mmt hdg- t he
record c ity in
the fi rs?ﬁl{r{gg{)? 15%1%3)3)@%5%13&%& b %g’t&d% OCI 1 Jt:’irﬁ?lﬁ (g"i)g:e\gg%%%ecordl ng

node; - anpwdaininadél loOutplies lééamw()\péltlt@dmmahrda}ipnocctssmgsnialWe@udlthqjtmkof t he
first Ve';ﬁgjeb oces‘§m?‘ﬁh1??h@ar§ Ee%% cHe§ g{nlgf_lllﬂ)?% o‘f@'rﬁ&fréplex& :1‘532 Wpiting means

S oper ati or sec I gna n such a
'normal play' information as well as the 'trick play' information w111 be recorded in the tracks

10 on the record carrier 140.

For a further description of the 'normal play' processing unit 114 and the 'trick play'
processing unit 116, reference is made to US-A 5,579,183, document D2 in the list of
references.

A subcode signal generator 124 is present for supplying the subcode signal information

15  for storage in a subcode signal recording portion in the tracks on the record carrier. Outputs of
the multiplexer 122 and the generator 124 are coupled to corresponding inputs of an error
correction encoder unit 126. The error correction encoder unit 126 is capable of carrying out a
error correction encoding step on the 'normal play' (video and audio) information and the trick
play information, so as to obtain the parity information.

20 The recording apparatus further comprises a generator 130 for adding sync and ID
information. After combination of the signals in the combining unit 132, the combined signal
is applied to a unit 134, in which a channel encoding is carried out on the composite signal.
The channel encoding carried out in the encoding unit 134 is well known in the art. For an
example of such channel coding, reference is made in this respect to US-A 5,142,421,

25  document D4 in the list of references.

An output of the channel encoding unit 134 is coupled to an input of a writing unit 136,
in which the datastream obtained with the encoding unit 134 is recorded in the slant tracks on
a record carrier 140, by means of at least two write heads 142 and 144 positioned on a rotating
head drum 146. The write heads 142 and 144 have head gaps with a mutually different

30 azimuth angle. Further, a time stamp generator 147 is available for generating the time stamps
for the normal play processing unit 114 and the trick play processing unit 116. Via an input
176, a control signal can be applied to a microprocessor unit 148, indicating which recording
mode should be carried out by the recording apparatus, such as an STD mode, one or more LP

modes or an HD mode.



manner so as to enable reproduction of a relevant one of the first %Rgm3
“.second trick play signals, respectively, through reading neans in g
reprocducti on apparatus, at a further velocity of the record carrier with
respect to the reading neans that is s;@stantially the sane for the first
and second trick play signals. 2. The paratus of claim1, wherein: - the
appar at us has The THETPRIOPesEQs Uit hip meéentforeﬁ@trqltrsgﬁbbsmﬁnmfg“thlesvaae@sr ative in
the third,sgcaneifg node to nove the carrier with respect to the witing
means with a fifth velocity having a magnitude of 1/p times the first

vel oci ty,~ the epamabofaharnigelaiay gnebrresessipgblogind idyn eachtOlﬁ thepeisgile podss,

gener at | NGRS STH nRRE! Helol o I9RBRE 3hCarftibhddl, Jif ineloRldborteaRal 11 the
third operating node; - the witing means IS operative in the
recor di ng!l3®ode to wite the third trick play signal on the carrier in such
a manner  Sfe a5 PoRARLE pla§ Bl 959% Cftcks% Bock 186 HEaEHjot‘sﬁtd“r# d%% Y, di gnal ,

t hrough reading neans 1n a re &n appar at us, substan rally the
further wemudumymmhmtﬁé record carrier with respect to the readi ng means.
23/ 05/ 03 3 [ at us [ erein the fir recordi ng
rode 1 s a By sl PERBF AN Resf B parche St RSP ER DR b S 2 Fong
pl ay recortie ognirobalahe etrorfh[eecaprparcaﬂmg biotk t2eavianthe comtre c@inactidad 56 econd

recor de i standar e first recording node is
2hr o < pelRereeloing Ar s aed ol el dsdRaE nBo6 1 Fia e ShedliEmsr i he 11 r o1
recordi ngisgpde is a standard recordlng node, the second recording node is a
| ong pl ay node is _a second | ong

ecor dj and .th cor di
pl ay recoré ﬁjo?fghe anﬂﬁncgﬂﬁésgfgég%‘fm eéP?Ho?%OW‘?%ttoé‘l 8% he trick pl ay

si gnal gengé admragoﬂm@msp&t CRALROT the rdcordt@friey @40 8R! thd fosikioh bf Gk h@dday si gnal
fromsaid dlgétal i nformati on 5|%hal in the first recording node, and to

derive th&UBEBHHeach pLiridnedes <iigia FontiobrANNERIORiL 628 i nf or mati on signal in

the segondnhg esRfofbMBe M Gamp geRrdt@AAY ¢iaGRY EdnfRb] dda¥dchen fé4 st and second
trick play signals recorded thereon at first and second velocities,

respectively, trigkeplayaprogessingnl 16Hs adegisd éq retrisve-frame giiormaren Homithegidae
recor di NGinfdrii8tidnl sighhl, li mmnf!ﬁ't%tﬁat 28, Bel Vg, Q'efgf@ers@rmed i é}ﬁléiﬁierd' er

enabl i ng reproducti on of t first and second trick play gna s at further
vel oci t i eBurppean neteratatpphcetiom\m A830d 83 dogument B4 imige Hetrod rechteda qegpemeluct i on

appar at “Sat?ertﬁhéﬁ‘tﬁﬁlgféh@ﬁﬁtgﬁl&# ek L¥%etcgﬁ &{iﬁ cPI %F%&axp %ccfo i 42 B0 &%g@gl trick

play sign recor mat' on Si on a
recora)ca%mcebdmtﬁenweﬁhmdmdmmpmﬁébmger- generatlng a first trick play

signal and a sgeRNded EAckKrifld @Yy SicHARMon' sl itk pRYYyRAGORY afe GeRlrsibd)n OIeES,

respectively
the sense that for each trick play sync block, a trick play speed identifier and a direction

identifier are generated and stored in the trick play sync block and a time stamp is added to
each packet in the various trick play information signals, as eg. described in WO 98-34224
25 (PHN 16.261), document D6 in the list of related documents.

Next, the trick play sync blocks and the 'normal play' sync blocks, generated by the
normal play signal processing unit 114, are combined in the multiplexer unit 122. Subcode
data is added and an error correction encoding is carried out on the combined normal play data
and trick play data so as to obtain the parity information. Further, sync words and

30 identification information is added. Next, a channel encoding step is carried out on the
information prior to recording the information in the tracks.

Figure 9 shows a head drum configuration provided with the first and second writing
heads 142 and 144 having mutually different azimuth angles. With such a head drum

configuration it is possible to realise the following modes: STD and the LP modes. For an HD
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. Al % AYH spedy (v1), and/or the trick play signals for the +24 times and —24 times v, speeds.
When, under the influence of a control signal applied to the terminal 176, the apparatus
15  is switched into an LP3 recording mode, the apparatus generates a composite signal for
recording on the record carrier, resulting in the track format shown in figure 2 or 6, or a
combination thereof, namely in the case when the trick play signal unit 116 is capable of
generating trick play signals for both the +36 times and - 36 times the nominal reproduction
speed (v1/3), which is the record carrier speed during recording in the LP3 mode, and/or the
20  trick play signals for the +72 times and —72 times v; speeds.

When, under the influence of a control signal applied to the terminal 176, the apparatus
is switched into an LP5 recording mode, the apparatus generates a composite signal for
recording on the record carrier, resulting in the track format shown in figure 3 or 7, or a
combination thereof, namely in the case when the trick play signal unit 116 is capable of

25  generating trick play signals for both the +60 times and - 60 times the nominal reproduction
speed (v,/5), which is the record carrier speed during recording in the LP5 mode, and/or the
trick play signals for the +120 times and —120 times v, speeds.

When, under the influence of a control signal applied to the terminal 176, the apparatus
is switched into an HD recording mode, the apparatus generates a composite signal for

30  recording on the record carrier, resulting in the track format shown in figure 4 or 8, ora
combination thereof, namely in the case when the trick play signal unit 116 is capable of
generating trick play signals for both the +6 times and - 6 times the nominal reproduction
speed (2vy), which is the record carrier speed during recording in the HD mode, and/or the +12

times and —12 times v, speeds.
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(t)he 1an rmation read %r%)m the recor carrier in the 'normal play' as well as in a 'trick play’'

15  reproduction.
The output of the error correction unit 258 is coupled to an input 259 of a 'normal play'
processing unit 260. Further, a 'trick play' processing unit 262 is provided having an input 261
also coupled to the output of the error correction unit 258. Outputs 264 and 265 of the ‘'normal
play' processing unit 260 and the 'trick play' processing unit 262 respectively, are coupled to
20  corresponding terminals a and b respectively of a switch 266, a c-terminal of which is coupled
to an output terminal 268. Further a microprocessor unit 294 is present for controlling the
function of the reproducing apparatus in response to an instruction control signal supplied to
the microprocessor unit 294 via an input 296. Therefore, control lines 280, 282, 284, 286, 290
and 292 are present for supplying a control signal via those lines to the various units in the
25  apparatus. The instruction control signal is a control signal inputted by a user of the apparatus
and indicates in which mode the reproducing apparatus should function, such as a normal play
reproduction mode or a trick play reproduction mode in one of the possible trick play speeds.
The processing unit 260 comprises a circuit part capable of carrying out an error
correction step on the information supplied by the error correction unit 258 in the normal play
30  reproduction mode. The processing unit 262 comprises a circuit part capable of carrying out an
error correction step on the information supplied by the error correction unit 258 in the trick
play reproduction.
If the reproducing apparatus is switched into a 'normal play' reproduction mode, the

apparatus will recognize from the data read from the record carrier whether the data on the
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<ma===A>B>C>D3 orYle}Ir%.’bFr!lg a %l‘le play' reproduction mode with the lowest trick play speed, the
absolute record carrier velocity will be made equal to 12v;. For enabling a trick play
reproduction mode with the higher trick play speed, the absolute record carrier velocity will be
15  made equal to 24v,, assuming a trick play reproduction mode in the forward direction has been
chosen.

In such trick play reproduction mode, the reproducing apparatus is further provided
with a tape tracking servo control means 270 which generates a control signal for controlling
the speed of the record carrier 140 accordingly. More specifically, the control means 270

20  generates a control signal during the 'trick play' reproduction mode for transporting the record
carrier 140 such that, in the lowest trick play mode with the record carrier speed being +12
times vy, the (two) scanning lines of the head 252 across the record carrier in figure 1, during
two complete revolutions of the head drum cross the track segments 10.1 to 10.4 and 10.9 to
10.12 and, the (two) scanning lines of the head 254 across the record carrier in figure 1, during

25  two complete revolutions of the head drum cross the track segments 10.5 to 10.8 and 10.13 to
10.16.

Suppose the reproducing apparatus was reproducing information from a record carrier
shown in figure 2, the control means 270 generates a control signal during the 'trick play'
reproduction mode for transporting the record carrier 140 such that, in the lowest trick play

30 mode with the record carrier speed being +12 times vi, the (two) scanning lines of the head
252 across the record carrier in figure 2, during two complete revolutions of the head drum
cross the track segments 16.1 to 16.4 and 16.9 to 16.12 and, the (two) scanning lines of the
head 254 across the record carrier in figure 2, during two complete revolutions of the head

drum cross the track segments 16.5 to 16.8 and 16.13 to 16.16.
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carrier in figure 1, during two complete revolutions of the head drum cross the track segments

10 12.1to 12.4 and 12.9 to 12.12 and, the (two) scanning lines of the head 254 across the record
carrier in figure 1, during two complete revolutions of the head drum cross the track segments
12.5t0 12.8 and 12.13 to 12.16.

Suppose the reproducing apparatus was reproducing information from a record carrier
shown in figure 2, the control means 270 generates a control signal during the 'trick play'

15  reproduction mode for transporting the record carrier 140 such that, in the lowest trick play
mode with the record carrier speed being -12 times v, the (two) scanning lines of the head 252
across the record carrier in figure 2, during two complete revolutions of the head drum cross
the track segments 18.1 to 18.4 and 18.9 to 18.12 and, the (two) scanning lines of the head 254
across the record carrier in figure 2, during two complete revolutions of the head drum cross

20  the track segments 18.5to 18.8 and 18.13 to 18.16.

It will be understood that the same scanning lines will be realised when reproducing
information from the record carriers shown in the figures 3 and 4, for a trick play reproduction
mode with a record carrier velocity equal to - 12v,.

Suppose the reproducing apparatus is switched into the higher trick play reproduction

25 mode by means of the control signal applied to the terminal 296. Suppose, the reproducing
apparatus was reproducing information from a record carrier shown in figure 5, the control
means 270 generates a control signal during the 'trick play' reproduction mode for transporting
the record carrier 140 such that, in the higher trick play mode with the record carrier speed
being +24 times v, the scanning line of the head 252 across the record carrier in figure 5,

30  during one complete revolution of the head drum cross the track segments 28.1 to 28.7, and
the scanning line of the head 254 across the record carrier in figure 5, during one complete
revolution of the head drum cross the track segments 28.8 to 28.14.

Suppose now that the reproducing apparatus was reproducing information from a

record carrier shown in figure 6, the control means 270 generates a control signal during the
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transporting the record carrier 140 such that, in the lowest trick play mode with the record
carrier speed being -24 times v, the scanning line of the head 252 across the record carrier in
15 figure 5, during one complete revolution of the head drum cross the track segments 30.1 to
30.7 and the scanning line of the head 254 across the record carrier in figure 5, during one
complete revolution of the head drum cross the track segments 30.8 to 30.14.
Suppose the reproducing apparatus was reproducing information from a record carrier
shown in figure 6, the control means 270 generates a control signal during the 'trick play'
20  reproduction mode for transporting the récord carrier 140 such that, in the lowest trick play
mode with the record carrier speed being -24 times v), the scanning line of the head 252 across
the record carrier in figure 6, during one complete revolution of the head drum cross the track
segm®nts 34.1 to 34.7 and the scanning line of the head 254 across the record carrier in figure
6, during one complete revolution of the head drum cross the track segments 34.8 to 34.
25 It will be understood that the same scanning lines will be realised when reproducing
information from the record carriers shown in the figures 7 and 8, for a trick play reproduction
mode with a record carrier velocity equal to - 24v,.
The record carrier transport control realised in the way explained above is named: track
select transport control, in the sense that specific paths across the record carrier are selected
30 for reproduction in a trick play reproduction mode, said paths beginning at specific tracks on
the record carrier. That is track numbered O for the head 252.
For a further description of the tracking control, reference is made to earlier filed

European patent application no. 98200422.8, document D35 in the list of related documents.
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a constant greater than unity;

- the writing means is operative to write the first or second trick play signal in such a
manner so as to enable reproduction of a relevant one of the first and second trick play signals,
respectively, through reading means in a reproduction apparatus, at a further velocity of the
record carrier with respect to the reading means that is substantially the same for the first and

second trick play signals.

2. The apparatus of claim 1, wherein:

- the apparatus has a third recording mode;

- the transport means is operative in the third recording mode to move the carrier with
respect to the writing means with a fifth velocity having a magnitude of 1/p times the first
velocity, p being a constant greater than unity;

- the trick play generating means is operative to generate a third trick play signal in the
third operating mode;

- the writing means is operative in the third recording mode to write the third trick play
signal on the carrier in such a manner so as to enable reproduction of the third trick play signal,
through reading means in a reproduction apparatus, at substantially the further velocity of the

record carrier with respect to the reading means.
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4. The apparatus of claim 1, wherein the second recording mode is a standard recording

mode and the first recording mode is a high-speed recording mode.

5. The apparatus of claim 2, wherein the first recording mode is a standard recording mode,
the second recording mode is a long play recording mode, and the third recording mode is a

second long play recording mode.

6. The apparatus of claim 1, wherein the trick play signal generating means is operative to
derive the first trick play signal from said digital information signal in the first recording mode,
and to derive the second trick play signal from the digital information signal in the second

recording mode.

7. A record carrier having first and second trick play signals recorded thereon at first and
second velocities, respectively, of the carrier with respect to writing means during the recording,
the first and second velocities being different, the carrier enabling reproduction of the first and
second trick play signals at further velocities of the carrier with respect to reading mans of a

reproduction apparatus that are substantially the same for the first and second trick play signals.

8. A method of recording a digital information signal on a record carrier, the method
comprising:

- generating a first trick play signal and a second trick play signal in first and second
recording modes, respectively;

- writing the digital information signal and the first or second trick play signal on the
record carrier in the first or second recording mode, respectively;

- moving the record carrier with respect to the writing means with a first velocity in the
first recording mode or with a second velocity in the second recording mode;

wherein:

- a magnitude of the second velocity is 1/k times a magnitude of the first velocity, k being

a constant greater than unity;
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9. A reproducing apparatus having a third reproducing mode and a fourth reproducing
mode for reproducing a first trick play signal or a second trick play signal, respectively,
recorded on a record carrier at first and second velocities, respectively, of the record carrier with
respect to writing means of a recording apparatus, a magnitude of the second velocity being 1/k
times a magnitude of the first velocity, k being a constant greater than unity; wherein the
reproducing apparatus has:

- reading means for reading the first or second trick play signal from the carrier;

- transport means for moving the carrier with a third velocity or a fourth velocity with
respect to the reading means in the third and fourth reproducing modes, respectively; the third

and fourth velocities being substantially equal to one another.



