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15 In consequence, amongst other things, it is an object of the present
invention to allow audio management on levels of different complexity, through providing
parallel but compatible accessibility to players as well as to PC’s, and in particular, through
the latter’s file structure. Now therefore, according io one of its aspects the invention is
characterized according to the characterizing part of Claim 1. A lowest level directory, that

20 in case of a single level directory structure is also the highest level or ROOT directory,
contains localizing information of the associated audio items or tracks. However, such lowest
level directory cannot access immediately the audio content of these tracks, but would need
the appropriate application program to execute an interpretation with respect to the pertaining
audio file.

25 Advantageous features of the invention are to provide a multi-level TOC
structure, as well as a multi-level directory structure for raising access flexibility.

The invention also relates to a unitary storage medium produced by the
method, and to a reader or player arranged for interfacing with such storage medium.

Further advantageous aspects of the invention are recited in dependent Claims.
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Figure 1a shows a disc-shaped record carrier 11 with track 19 and central
‘hole 10. Track 19 is arranged in a spiral pattern of turns forming substantially parallel tracks
on an information layer. The carrier may be an optical disc with a recordable or a
prerecorded information layer. Examples of a recordable disc are CD-R, CD-RW, and DVD-

20 RAM, whereas audio CD is a prerecorded disc. Prerecorded discs can be manufactured by
first recording a master disc and later pressing consumer discs. Track 19 on the recordable
‘record carrier is indicated by providing a pre-embossed track structure during manufacture of
the blank record carrier. The track may be configured .as a pregroove 14 to enable a
read/write head to follow the track 19 during scanning. The information is recorded on the

25 information layer by optically detectable marks along the track, e.g. pits and lands.

Figure 1bis a cross-section along the line b-b of a recordable record
carrier 11, wherein transparent substrate 15 carries recording layer 16 and protective layer
17. The pregroove 14 may be implemented as an indentation, an elevation, or as a material
property deviating from its surroundings.

30 For user convenience, the audio information on the record carrier has
been subdivided into items, which usually have a duration of a few minutes e.g. songs on an
album or movements of a symphony. Usually the record carrier also contains access
information for identifying the items, such as in a so-called Table Of Contents (TOC), or
included in a file system like ISO 9660 for CD-ROM. The access information may include
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Positioning means 25 effect coarse radial positioning of read head 22. The read head
comprises a known optical system with a radiation source for generating a beam 24 that is
guided through optical elements and focused to spot 23 on an information layer track. The
25 read head further comprises a focusing actuator for moving the focus of the radiation 24
along the optical axis of the beam and a tracking actuator for fine positioning of spot 23 in a
radial direction on the centre of the track. The tracking actuator may comprise coils for
moving an optical element or may be arranged for changing the angle of a reflecting
element. The radiation reflected by the information layer is detected by a known detector in
30 the read head 22, e.g. a four-quadrant diode, to generate a read signal and further detector
signals including a tracking error and focusing error signals for the tracking and focusing
actuators, respectively. The read signal is processed by a reading means 27 to retrieve the
data, which reading means are of a usual type for example comprising a channel decoder and

an error corrector. The retrieved data is passed to a data selection means 28, to select the
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certain details of the original signal which however are substantially undetectable by the

human ear or eye. Most known systems for audio and Qideo, such as DCC or MPEG, use
lossy compression, whereas lossless compression is used for storing computer data.

25 Examples of audio compression and decompression can be found in D2, D3 and D4
hereinafter, of which in particular the lossless compression from D2 is suitable for high
quality audio.

According to the invention, data selection means 28 are arranged to
retrieve from the data read certain control information. The data selection means 28 are also

30 arranged to discard any padding or stuffing data, that had been added during recording.
When the contro! unit 20 is commanded to reproduce an item of audio from the record
carrier, the positioning means 25 are controlled to position the reading head on the portion of
‘the track containing the TOC. The starting address for that item will then be retrieved from
the TOC via the data selection means 28. ‘Alternatively the contents of the TOC may be read
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t hen 50% on ave _ ure 3 shows a recording
devi ce for wdding)qré webl-kmowmre.gnfrany thedCD system. Marks may be formed through a spot 23

20 generated on the recording layer via a beam 24 of electromagnetic radiation from a laser
diode. The recording device comprises similar basic elements as described with reference to
Figure 2, i.e. a control unit 20, drive means 21 and positioning means 25, but it has a
distinctive write head 39. Audio information is présented on the input of compression means
35, which may be placed in a separate housing. Suitable compression has been described in

25 D2, D3 and D4. The variable bitrate combressed audio on the output of the compression
‘means 35 is passed to buffer 36. From buffer 36 the data is passed to data combining means
37 for adding stuffing data and further control data. The total data stream is passed to
writing means 38 for recording. Write head 39 is coupled to the writing means 38, which
comprise for example a formatter, an error encoder and a channel encoder. The data

30 presented to the input of writing means 38 is distributed over logical and physical sectors
according to formatting and encoding rules and converted into a write signal for the write
head 39. Unit 20 is arranged for controlling buffer 36, data combination means 37 and
writing means 38 via control lines 26 and for performing the positioning procedure as

described above for the reading apparatus. Alternatively the recording apparatus may be
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associated tracks.
Figure 5 shows a first storage arrangement for use with the invention,

25 which by way of example has been represented as a single serial track. Along the horizontal
axis the following items are evident. Item 120 is a Lead-in area that is used for mutually
synchronizing the reader and the driving of the medium. Item 122 represents the File System
that has been disclosed with reference to Figure 4. Item 124 represents a TOC that may be
configured according to standard procedures and pertains to subsequent items Stereo Audio

30 Item 126 and Multi-channel Audio Item 128, and if necessary also to Extra Data Item
130. The size of item 124 need not be standardized, inasmuch as various different amounts
of information may be present. Item 126 represents Stereo Audio Information, that may be

defined according to a conventional standard and by itself does not constitute part of the



If a file systemis present however, all audio will be stored in Audio
Files. Figure 4 has a double accessing hierarchy, as follows, Firstly, ROOT
directory SQvdbongepi Nts to MASTER TOC files 52 and furthernor edosesisher n -
directories 2C AUDI O 54, MC AUDI O 56, and PICTURES 66. The structure of-
MASTER. TOC 52 will be discussed herei nafter. Furthernore, 2C_AUD O
directory hten@bd) rferh A28 PepréSent Mthlfi Chithel Xhdio Infoiniiticd, |tRit mhgebeweﬁhed 0
the various stereo tracks TRACKn.2CH 60. Furthernore, there is ubDl O
di rect ory &dordihg 30 Iammtvsntmarrwmmbmtsekfzioaﬁ a@of ponstinKe part ofghe mventxon

therewith £0 the various stereo tr

ke oy Butrly, Bl SRS B b9 e E e LR R L SR pickl e
rather Vi agjdig, spdrefrowsieaistiuisiig dsfitttions of t\SaHbusTéNEnaeld. THO aldioSmay be
files. However, “doubl e storage facilities therefor are superfl uous,

i nasnuch aplaimwdﬁdrta'clo@ﬂi¢sé§0 eb A kindstaf audieomay detmultiploxed NIWPI%@W
reasons of ,saf et 12 '{.%is have been provided in triplicate.
Furtherm)rgat t g’E}B%ﬁ ¥ AREA. TOCs have been provided in
duplicate. Next, to audilgsm!130 réptesents Extia Data Ia€omnigtioyi eat niayr bee defirfidninrg

still further |tems such as gyl_ctures that al so have their directaor
66. As an coffentionalistandardaandobyr isethdoesnos Jorm panof Ahe Anyantio ofiem; 132ayepresents a

ccsoct 2 o0y LA otarmason. The ity PssEUBE B 031 St B RO

been rqpr eg@ningy coverda Sinp WfsofRr0.8lto tlrmillimeﬁdrtwiﬁethecd”rdInthorthalabove thesiosed
the following itens are evident. Item 120 is a Lead-in_area that_js used

f or nut ual informationsmay Ibﬁc%ﬁF@.Sﬁ?f’gelfh% vizthecdile fystemgs 1aid dowm 1p ftemn 22,1 {igthe
It 122 |
et o ence. TOGRORIre, B gonf jDYECIM, and shoiRppRRRRTR £loRE BF BRI/ TOC

conf i gur edstaedaredtorse discitahbaemafeocedures and pertains to subsequent
items Stereo Audio 30 Item 126 and Multi-channel Audio Ltem 128 _and i
necessary al so to Extra IDEREE ¢ $hqyys a secopd toragr.agangement forase Wish H‘ge@v%tgon
be standar var u on
oy b 137 ¢ i ppdRRTYERa B 81d Q5] ORI Ming he hebfzohl SEIAL 0
def i ned aceslloding itemsaare @wident,inextito semsitimt Havenalrdadyitesmishowinés Higure 3 and
constitute part, o

7 i nGERY Fléﬁsm’it‘? Esferenge pumpalse for clasity; itens AAQ Aad 137 Jav e PEF I SIRPSFised.

that may be defined Teétf QB8 Feprdsdnts &e%ﬂ%ﬂ@@@&hat%e?ﬁ%%t% @disoriily i t sel f
does not constitute part of the invention Gener al the two audl o]

areas may bandartized sdifset positinn with raspécictorthaistart @a%ﬂwdmdpn@@@a @ byte number 510,
20 copies at 520, 530. According to the embodiment, the Master-TOC measures only one

standard-size sector and primarily contains pointers to the various Sub-TOCs or Area-TOCs
to be disclosed hereinafter. A preferred syntax of the Master-TOC has a header with a
Signature that identifies the Master-TOC, such as by "SACD Master TOC ". Further,
Tables 1 and 2 specify the precise syntax of the MASTER_TOC. The syntax has been given
25 in elementary computer notation, together with the associated lengths and formats.
Master TOC_Signature is an 8 byte string identifying the Master TOC. The value of
Master_TOC_Signature must be "SACDMTOC" ($53 341 $43 $44 $4D $54 34F $43).
Likewise Table 3 specifies the disc info syntax in the same manner. In
particular:
30
2CH_TOC 1_Address is a 5 byte integer containing the logical sector number (LSN) of the
first sector of Area TOC-1 in the 2 Channel Stereo Area. If the 2-Channel Stereo Area is not
present, the value of 2CH_TOC_1_Address must be zero.
2CH-TOC_2 Address is a 4 byte integer containing the LSN of the first sector of Area



audi o, apart fromthe distinguishing definitions of the‘'various channels.
The audio may be 5 plain coded or |ossless coded. Al kinds of audio may
be nul i pl exedonkdh suppl enentary data, such as Conpact RP&Gpé&¥isso
ltem 130 represents Extra Data |Informationgthat nmay be defi ne?in a —e
conventional standard and by itself does not formpart of the invention.

| tem 132 ﬁ@ﬁeﬁaﬁgﬁéz%hannel S Abda. lintHRI 70tiHaRRe]l SteRol Areh §5 nbfpieSent, the value
particul ar use uring search operations. The |lead- 10 out nay cover a
ring of sofieCH_FQG 21 Addréss maustbewdietiz. According to the above, the stored
information may be accessed either via the file systemas laid down in item
122, or via the " TOC structure laid down in item 124, and nore

par ti cul apc Vi@Ca] tARIred is B biytd Rveler Tkiaining tifel LINtOF e ifirsbectbr of Usree 1OC-
herei nafter.” - igure 6 shows a second stora

e
ar r angSmehtin ftihe Mié Ghanhel: $tereondeeat iIHthe Multh (hanmel pAweaiis Gphprosesit atenva%@e b
a two-1lev str ure. Al.on he hori zontal axis the fol |l owi ng
itens ar e%%ﬁﬁ%i—‘ﬁ%&?sstrguﬁbeen%r hat have al ready been shown in Figure 3

and carry the sane reference nunerals. For clarity, itenms 120 and 132
have been sup_Eéessed. . . .. ltem 134 represents the Master
TOC that MG TRCa2 Addressiisrand pyte integer spataining the bPNseftthe St sester gf tArea

520, 530, TRCRABRG MY e ArootaRts Ir e Mg CRIERA AR s o6 pretil B8 ue

st andgpd- 6f MC SEOC0?2 Addlesy mastbd zeréont ai ns pointers to the various
Sub- TOCs or Area- TOCs to be disclosed hereinafter. A preferred syntax

of the Master-TOC has a header with a Signature that identifies the

Master-T " ol : d 2
oer Ty | e Tt 8% Dl FITNEON R Kifows: s idic and sevelfERed bREY 2

in el ementary conputer notation, together with the associated | engths and

formats. Master T Signature i n byte string.identjifying the
Mast er TOERe Hybr \pi mEstdye set 1o ogg opcd Elfgﬁlfgpﬁﬁaﬁ? gyr\’ﬁg%‘t ust Rex &R0 %33

$41 $42 $44 : 4F $43). Li kewi se Table 3
speci é?esﬂélhgﬁ}%@éﬁf%fo syntax in the same manner. In particular: 30
2CH TOC 1 Address is a 5 byte integer containing the |ogical sector nunber
(LSN) of the first sector of Area TOC-1 in the 2 Channel Stereo Area.
If the 2-Channel Stereo Area is not present, the val ue of

2CH TOC 1 Address must be zero. 2CH TOC 2 Address is a 4 byte integer

containing the LSN of the first sector of Area
8



TOC-2 in the 2 Channel Stereo Area. if the 2-Channel Stereo Area is not
present, the value of 2CH TOC _2_Address nust be zero.
MC_TOC 1 Addirmpsérs a 4 byte integer containing the LSN of thedrigssofsest or -
of Aréea TOC- 5 1 in the Milti Channel Stergo Area. If the Milti Channel -~-
Area is not present, the val ue of MC TOC 1 Address must be zero.
MC_TOC_2_Adidt 66 felated @oduphte | nt eger containing the LSN of the first sector
of Area TOC-2 in the Mul.ti Channel Stereo Area. If the Miulti Channel
Area i s noPPresent Reseasch Disdosppe gumber 36 L Address nust be zero.
The format of Di scFI Q%?‘ 231 ?qﬂlbows a hybrid bit and seven reserved
§ rrust’

bits. The Hybr to one on a Hybrid Disc. The Hybr bit
nust be se(DZ2)0 zer o POT/BBIHONIS6 (BHENi 16.252)c.

9 Li st of related docunents earch Di scl osure nunber
36411. 5 1 bit Afe 8¢ l9ssless cgaigéesalfé Oifsldm (D2)

PCT/ 1 B97/ 0 6 (PHNP]Eﬁ- 1 bit ADC and | ossl ess
conpressi o f audi 0 /@%8?303 (PHN L6 49I B97/ 01303 (PHN 16. 405)

Audi 0 conpr essor Audi¥l rompressor EP- A 402, 973 (PHN 13. 241)

Audi o corrpr e55| on 1 deci mating filter for
anal og- to-@ |taI %?vé[@qyﬂﬁ)@ﬂﬁfé

Audio compression

10 . (D5) ’A digital decimating filter for analog-to-digital conversion of hi-fi audio
signals’, by J.J. van der Kam in Philips Techn. Rev. 42, no. 6/7, April 1986,
pp. 230-8
(D6) ’A higher order topology for interpolative modulators for oversampling A/D

converters’, by Kirk C.H. Chao et al in IEEE Trans. on Circuits and Systems,
15 Vol 37, no. 3, March 1990, pp. 309-18



signals', by J.J. van der Kamin Philips Techn. Rev. 42,) no. 6/7, April

1986, pp. 230-8 (D6) " A higher order topology. for
i nterpol ati W‘(gﬁ@f’dé tors for oversanpling A/D Pm\ggﬁg@ys .
by Kirk C. H ao gf? al in IEEE Trans. on Ggcuits and Systens, 15 -
Vol 37, no. 3, March 1990, pp. 309-18

10 CL 1. A et hod—fer—stering———

audi o-cent ere Ivlisnformatlon on a unitary storage
Tabl e- of - Contents (TOC) mechani smfor therein SpeCI fgﬂmﬂm] m ﬂnlml
configuration of various audio itens on said nedi n
characterized by assigning in addition to the TOC rrechanl sm wherein a 5

| owest level TOC file points immediately to the respective contents of said

audi o itens, furthernore assigning a fil e-based access nechanismto the
audi o-centered information through a ROOT directory which contains a

hi ghest leyel TOC file e 0

said ROOT directory thr\gg QP&E %8 ﬁ{ll ctéﬁ*e(r)?dnla |or??i8irlov[%le1%1w§ f‘dr&e
further ac ﬁfeammgh %”Tdme-éﬂ@dntéﬂfs (mChmeImmsadmmspecifgﬂigam omal 10
2. A nethod as clainmed in Caim1, whilst furthernore

provi di ng senfiguratiothpfjMarieus augdio items on said @edRmy one or rore of Sub- TOC

st aned to a uni quleLEamaaRifsty) Bidnng iy Mok s dOTOC! e bBRRAS kR o

A met hod agowds Eé,%lj’IUC @@ points invhediately tdthenespeeriveréomers $086d iandio items,

exactly eqlij’tzxirlthén%o%é assigning a file-based access mechanism to the audio-centered information
through a ROOT directory which contains a highest level TOC file which points at various
audio items, wherein said ROOT directory through item localizing information provides a

further access mechanism in addition to the TOC-based access mechanism.

10
2. A method as claimed in Claim 1, whilst furthermore providing said
highest level TOC file with a one or more of Sub-TOC file directories that each contain their
own Sub-TOC file respectively assigned to a uniquely standardized audio format.

15 3. A method as claimed in Claim 2, wherein the number of sub-TOC:s is

exactly equal to 2.

4, A method as claimed in Claim 1, whilst providing said ROOT djrectory
with additional lower level directories that each pertain to a respectively standardized audio

20 format, thereby providing said further access mechanism at respective different levels.

5. A method as claimed in Claim 2, wherein said audio formats comprise at

least a Stereo format and at least one multi-Channel audio format.

25 6. A unitary medium produced by practising a2 method as claimed in Claim

7. A medium as claimed in Claim 5 and executed as an optically readable

disc.



RQOT dj.rectory with | evel directories that each
pertain towopemeect i vel y«standar o zed audl o 20 format, therellry:TuBm/oldsmg
said further access nechani smat respectivel different I evel s. T
A nmethod as clainmed in Claim2, wherein said audio formats conpri se at

| east a Sgereo format aAdeateridevise fonintenfading @ ammediumual daimediin Claim26 6.
A unitary nedi um produced by practising a nmethod as clainmed in Claim

1. 7. A mediumas clainmed in aim5 and executed as
an opticaply readable A geyfle$€ claimed in Claim 78 and bemg n?rovxded w1ﬂ?\d‘is€6lﬂﬁd
device fof'interfacing to a nediumas clal ned

A devi ce gfeanid,ajptiesl tead Ghemnsarid disccdrives mgans fm'l dtadng\natdlsajtradc hblna said opsicak,
optical_ read neans and disc drive neans for driving a disc track along said
opti caP 5T¢aJ8edsans.

4. A nmeth E]m‘ Claiml, whi | st providing said



