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REALI ZI NG H GH QUALI TY LPCM AUDI O DATA AS TWD SEPARATE
ELEVMENTARY STREAMS BACKGROUND OF THE | NVENTION 5

Field of the Invention JO0O1l] The present invention

relates in general to the field of digital recording

and, nore particularly, to authoring digital audio

content to support two or nore audio formats of

di RE&LIZGNGUEIGHyQUALLIT 8PV AUDHO DATARES atWO SEPARATE
[002] As the val ue EIEMENDTARWSTREANISN continues to

i ncrease, individuals and businesses seek additiona

ways to process and store information. One option

avail able to users is information handling systenms. An
Eaﬂ3eneral|y processes,

, — SH-18 ni cates information or

data for 15 bu3|ness, personal, or other purposes,

Fived 6PtheahV&Widad Users to take advantage of the value
of the 1nformation. Because technol ogy and i nformation

handl- £ 1 J09] NeRASa04 m\reﬁﬁblﬁ FSRENLS eyngrr Ytoqﬁ% Yo (F{ach%; ql iIigordmg

diffe users or a I cations, ormafi on
V\,hat information is

syst ens SO var
SR Ry a8 atfto ﬁaﬁﬁﬁaﬁsaﬂaw ICOER] 10 AERROGFPEryTore audio
nd eff|C|entIy the information may be processed,
PE@f differyg @alyuni cat ed. The variations in
i nformati on handling systens allow for infornmation
handl i ng systens to be general or configured for a
speci fic user or specific use such as financial
Desvitijaivinl cfthOReBgeF ARg, airline reservation,
enterprise data storage, or global communications. In

addi t joon] ARbRrvERld 2 R RE B85 BABNIER Yo IR ayg Qndﬁwduals
variety of hardware and software conponents t

Qﬁi lﬁgﬂlf EQH E@eﬁi ahgit{6F?If£?}%l to ?J?'c?{egsl%-gilnsg%rg 1nfo|rr}12|1th)lnl. (Bne option

available to users is information handling systems. An information handling system

generally processes, compiles, stores, and/or communicates information or data for

business, personal, or other purposes, thereby allowing users to take advantage of the

» value of the information. Because technology and information handling needs and

requirements vary between different users or applications, information handling systems

may also vary regarding what information is processed, stored or communicated, and
how quickly and efficiently the information may be processed, stored, or
communicated. The variations in information handling systems allow for information
handling systems to be general or configured for a specific user or specific use such as
financial transaction processing, airline reservation, enterprise data storage, or global
communications. In addition, information handling systems may include a variety of

hardware and software components that may be configured to process, store, and
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*000002* conmuni cate i nformation, and may include one

or nore conputer systens, data storage systens, and
net wor ki ng systens. |Information handling systens

eRmupigate iyformpiey end maytihduddond drymak cootplatdnaydwas, @ata storage
conponents and software applications to generate and

sesteage and hetworiting Bystémd. OB rnfaXien @hndifhg syasins @bAMUALY improve in
applications for the use of information handling

EeSbalTS of BothMatdWaré t&thPorthte4Hdl sgftWaﬁea’ng ll%yé(}n%% generate and

particularly those related to high

hﬁh@’élﬁfo%a&MPTV) Wth the grow ng popul arl ty of

, consuner demand for prerecorded, high
defln n_vid d audj o coptent is increasing
rapi d @3?T9§e ﬁggﬁ’afgﬁ BRRWIIR 2RNUF OB |”Pfi/u%ec9fhil@ﬁnat10ﬂ handling
definition video has led to the devel opment of 10 new
A strmsals imthgiftslcheit angia-wigudloy siams, pasticwari yethosotetayed® high
such as linear pulse code nodulation (LPCM with a
deRKtbn shevpiom@EDEVE With the 2édbviihg pspulRti§ FIHIBTV, consumer
hereinafter referred to as LPCM 192/24. [004]
derhdral foP prepdddidedCRIBH @BLinitiBn WitRo laﬁ’@%&%%/ogl%n?fs gll?creasino rapidly.

definition format creates very |l arge ata
MNRIY; ar
ﬁgﬁg&h?gh¥% accéﬂﬁ%% ggg a?néugl e §g§%§wﬁggepgﬂwnt0f
evel o her capacity for ts such
Sy biRaFIRNE AR Prontie Yo 5085 Pateh soeh £ haegr iopage
ngch use a .blue laser for reading and writing
Ial.osil

Hon daritMhwith 28t zgammlinpuae eapadi it saaple size, hereinafter
limted to 4.7GB in single layer format, and 8.4GB in

witiddopa . BCM d92@4. HD-DVDs have a capacity of 15GB
per layer while Blu-Ray is able to deliver 25GB per

| ayer [00kh RQthdriap alidiy @bntest BitRNEPC M €91/ hioBd¥Bh&ioRTrmat
provi de 30GB and 50GB of capacity, respectlvely

SSRSEL 42 SATIE L) MU O0RBRIBLPLAELR T
)l £ ESminBHAE e Yrb il $Has 48T feRied {h%rhe\%lg)s%en ng h"sllglflgeir %apacity
formats such as “high-definition” DVD (HD-DVD) and “Blu-Ray,” both of which use a
blue laser for reading and writing digital content. The original DVD capacity was |
limited to 4.7GB in single layer format, and 8.4GB in double layer format. HD-DVDs
have a capacity of 15GB per layer while Blu-Ray is able to deliver 25GB per layer. In
dual layer versions, the two formats can provide 30GB and 50GB of capacity,
respectively. These higher capacity media would appear to offer a solution to

accommodate the requisite large file sizes inherent with high definition video and audio

content.
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content. 2 [005] However, base-level digital media
players, and new players using older digital to

anal og converters (DACs) and | ess capable digital
processors, are unable to interpret LPCM 192/ 24

cont effi05] n Hoveverabaseelewd dégital medikglapantathew players using older
distributed in LPCM 192/24 format backward

digitabioidnbleg cORVEREO(IYACHRRA néss%p@olé 8RA0bBUAE D tafrélﬁkable to
5in a standard digital audio format is reqU|red

tit&prek QPIRL 39?/9@%1)5%11%5’%%3@(/@&10 : l) kP IR distributed in
s e distg

(AC-3), or S (Dgital Theater
under current

udio tr )

RAUALRRS Oﬁ%%ggaﬁkiv‘vaf&n%mi%‘% Findiory Siprps o heciopagdio rack

r 006 Under current inplenentations
%15’?32 4}5619324 é‘scgtﬂﬁlga?‘%% I8 et dtey disc Eg"g@ﬁcsacqxfyaIuMM 96/24,
track can be reco |zed by base-1evel nedia players
Brbbydigitalctder 33 or DTy GYgisal iThgatet BENERS S 2 40r thie tnfandbt®ry second
96KHz sanpling rate and 24 bit sanple size, is the
puceé encledhichy wader torrerit vaplerizdakiony 1§ﬁi‘éﬁiﬂl@@h¥acﬂ%ﬂin‘3{o the LPCM
stream as it provides the highest audio qual
a90/24 bikftfednl 92/ 24 and is readable by all base Ievel
pl ayers. Dol by Di gital and DTS (Digital Theater

z igg[‘?g Et ﬂﬂﬁl@%{&\ﬁ)‘t%gt nﬁ?g ual h{%ﬁwacﬁ:f tlgn}{ats tﬁe mandatory

respectiv and Ioss conpressi on . standards.
fe(SB'%e “ﬁ%#@c @ H‘M’t‘%e)ér@ ?q‘g? §§E msdiaRiaysst and emageted for
96/ 24 and LPCM 192/24 bitstreans create

Brosge g0 LA 2614y WithigQ6KiH zesagipting ratTlaad @4 barsgeple size, is the
files, when conbined with high definition video

prsferesd tfornaa forr tbe mandatorycenimdaeylaidid eradnz,es it pravidédihe highest
exceed disc capacities. As an exanpl e, LPCM 192/ 24

audith qudlioy afaér IREMSIoR/hadneteadat]k 8f il VagMetél pldyeBNtDolby
left rear, right rear, and | ow frequency) requires

; i
?g%??gsﬂg%%gg tagggﬁc??ﬁﬁgnh ﬂpﬁxg)%yepg%sbxo@a‘ﬁ (f 39 they are

- encoded at 48KHz/16 bit and 48KHz/20 bit, respectively, and are lossy compression

standards.

(007] Current implementations for including both LPCM 96/24 and LPCM
192/24 bitstreams create disproportionately large file sizes. These large files, when
combined with high definition video content, can result in combined file sizes that
exceed disc capacities. As an example, LPCM 192/24 audio format for six channels
(left, center, right, left rear, right rear, and low frequency) requires 27Mbps. Highly
compressed high definition video requires 6Mbps.r Supporting the mandatory secondary
audio channel under current implementationé at 96KHz and 24 bits requires an

additional 14.4Mbps, resulting in a total requirement of 47.4Mbps. A 25GB Blu-Ray
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‘audi o channel under current i npl enent ati ons at 96KHz

and 24 bits requires an additional 14.4Mops,

resulting in a total requirenment of 47.4Mops. A 25GB
Blu-Ray 3 DVD is only capabl e of supporting 70 m nutes
DVIx sringntapabletdfisspmootidy e chibiittsdf @arent btathB.coh®D@d bMstream
present, the nost comon solution is for content

A hors to enbed a |ower quality nmandatory audi o

stream (e.g., Dolby digital or DTS), which reduces t he _
o pOS t !&9 f)fe'g&ltat%g lrrﬁ)s{ {;}Arﬁmt%h%glu'ﬁgn ?ssﬁﬁ §(§ntélﬂ au hto%sI Itr(])%énbed a

al | content W't € capaci

i SC. approach s the LP .24 _
%wgaqv%ﬂ%man%wwsﬂﬁf@ Fiea %aé‘ié’ﬁ?{wglgaéebﬁﬂdéﬁﬁaéare@uces the
format, it limts the audio quality available to
Bowerong Audie Ailpias wrassishiat fitrag abh scqutyed conferferishin the capacity
hi gher quality mandatory audio formats (e.g., LPCM

‘BBt 4¥ thelstinc. While AEMpPPaRIcR 4upAdts[tB® BPCM 1 92/24wrcafriretnbet to

foregoing, there is a need for a systemfor providing

fuppbela rardkicry, sacshdary idiEsimat idimitd- R/ q%ﬂpltytaﬁ/allable to
owners of base-Ilevel nedia players while still

e el T R
nadequaci es 0
g?ﬁ%ﬁqgéfTgcm?égﬂhgsmﬁp%gjggﬁﬁﬁﬁ%gﬁakd apgaratus t hat

enabl n. LPCM 2/ 4 bitstreamto be split into two

el erreﬁ)?)gfy TSYIFR FFEOHS ot ansse fogra gyigiem for providing

i nvention, the prlnary bitstreamis in LPCM 96/ 24
blghwab@/rﬁplldim@rmats ¢e.andPeM 961243 enpiveers pease iorehatedia players
whi ch can be rendered by nedia players as a mandatory

whideé stilf proviading TREMs 8282 fitey wiklious éxceeding thecapditysdh®media.
additional bits required for support of the LPCM

192/ 24 20 format. Medi a players capable of only

SEMIMMARY CIPCHEOBNCENTIONt can operate by rendering

the primary bitstreamin its native format. Pl ayers

capabfea OPf Th@ﬁ‘é@é’dt X ehfiéh overcomes the inadequacies of prior art by

providing a method and apparatus that enables an LPCM 192/24 B_itstream to be split
into two elementary streams. In one embodiment of the invention, the primary
bitstféam isin LPCM 96/24 (96KHz sampling rate and 24 bit sample size) format,
which can be rendered by media players as a mandatory audio format. The secondary
bitstream is comprised of additional bits required for support of the LPCM 192/24
format. Media players capable of only rendering LPCM 96/24 format can operate by
rendering.the primary bitstream in its native format. Players capable of rendering the
LPCM 192}24 format combine the primary and secondary bitstreams to create a

composite LPCM 192/24 bitstream for rendering. The combined size of resulting

~ primary and secondary bitstream files is less than the file size created by current

4
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LPCM 192/ 24 format conbine the primary and secondary
bitstreans to create a conposite LPCM 192/ 24
bitstream for rendering. The conbi ned size of

resulting primary and secondary bitstreamfiles is

| ess than the file size created by current 4

i npl ement ati ons of LPCM 192/ 24 supporting a secondary
audi o, stream of LPCM 96/24. Using the nmethod and

appar BeRlsmentations ofld¥avitl 9RR¢ supnashng wsesandary iandipisgam of

' ' fi.l . .
EHEA o0 9T A R BESEH S S s dtmion
neticl ésrmiatsecahibg seporpdatitt iedacedifile fieedyand biseyew] enedia players
Cﬂ g\bl el of s rhi ng. 5 According to the invention in,.
FALOY fbls fo %E@@ﬁ? ighRstaHaly ruioferiest dhayige siRpls of supporting.
si gna - -adi r - : .

) nehiclshto B hOL088 N SR BRI e B
signgls Lgng g srafiegn¢dahm compriessent at i on of an ori gi nal

audi o_si.gnal,; .generatjng first. and .second el enentary .. .
dat o SPREAME A Aidetoraee e iuy soid gatidiintcampriping § digital
RIpRI¥BIthEdY o Ol GHighhdl Qadiotsindgnerate a first audio

signal at a first audio quality; and using said

secongengramgitrarapd gaeandsignesntary dagetreams Gom saikdatalfiles;
audi o, sj.gna seco audi o, . qual ity. ~Accor.di n
the | RUBPERA A% s PR ekl g ety ARAHAP el &a i

hadidqidlgy; abid system for generating an audi o signal
conprises: .a data storage nmedi um operable to store

dat a P§ingsaid sepond slempntary dejp shpam feginesih2 83008 apdio gignal at a

ori gi pal,,audiio (ghgpal ; and a processor operable to
process sal data files to: generate first and second

el emreAteordingad thesinvanion ih thesesaidchspledt canf infoemati@Dharsiing
said first elenentajy data streamto generate a first
4ig s

SR f%igﬁﬂ%{ﬁtlgﬁ an, ay ignal comprises:

a data storage medium operable to store data files comprising a digital
representation of an original audio signal; and |

a processor operable to process said data files to:

generate first and second elementary data streams from said data files;

use said first elementary data stream to generate a first audio signal at a first
audio quality; and

use said second elementary data stream to generate a second audio signal at a

second audio quality.

BRIEF DESCRIPTION OF THE DRAWINGS

[011] The present invention may be better understood, and its numerous objects,
features and advantages made apparent to those skilled in the art by referencing the
accompanying drawings. The use of the same reference number throughout the several
figures designates a like or similar element.

[012] Figure 1 is a generalized illustration of an information handling system

that can be used to implement the method and apparatus of the present invention.
5



audi o quality; and use said second el enentary data
streamto generate a second audio signal at a second
audio quality. 25 BRI EF DESCRI PTI ON OF THE DRAW NGS
[011] The present invention may be better understood,
and its nunerous objects, features and advantages
made apparent to those skilled in the art by
referencing the acconpanyi ng draw ngs. The use of the
sane [HAérdgwe 2rispigencraliredubstiation hba methedaind appagatue Sor

I Iar 3 12] Figure
%ﬁﬁ églgizoe?oa]*t%l{ggrgglal cﬁlus Heam on&gl]rafbgﬁzét {%F% Pt i on
handl [01¢] Bigireis & lagire d&ﬁll&lﬁlllu&i?diloh@f hBW! tRe ket M@vention splits

met hod and NP aratus of the present invention. 5 [013]
PiilausléalzLﬁ‘% é%ebléﬁrfr@%@dntp|tW9§%s|uamgdwsmaras met hod and
appar

et r ea@lléz Cl\ﬁ'%r qga&%%s%?ﬁgf%?bf(ﬁgexg{}%f éh%ﬁl‘?/eﬁl&uﬁgt results in
sleghalyl lestern fidalisy.r ati on of how t he present invention

splits an original LPCM 192/24 bitstreaminto two
resulting bitstreans. 5 [015] Figure 4 illustrates

Pt ARES PESCREFEI®L the invention that results in
STTgnhily Tower frdelrty. DETAI LED DESCRI PTI ON [ 016]

Fi gur E019] ilsguredenagandralaggdiillusiratiomof amm@fnmnon handlmg system

1 PSR bR ah el SR Bt

TRY &iTrintition hﬂﬂ&ilﬂg‘gy@feﬂﬁhbmﬂed"@ﬁk@&sﬁ& 1£973 I@Wbﬁtﬁhﬂ{‘ﬁ@ d8vices
irocessor 102, input/output (1/0 devi ces 104, such

4, sueh g digplay adeybordg mausepardassagiaied sewedllersed hard disk
controllers, a hard disk 5a drive 106 and ot her

st or age devi ces 108, such as a floppy drive and ot her
menory

5a
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devi ces, and various other subsystens 110, al

i nterconnected via one or nore buses 112. In an

enbodi ment of the present invention, the subsystens

110 include an optical disc system 114, conprising a
drize 106 &d diher tongadnsceddDs, fush agedlepay drige andbtheahéhyry
of 5 data streans that can be processed to generate

Hegbesquad variouadthed sstsgsians 1 1aSlidheedtnneded Pialn@dt §lore buses
detail herein below. As w Il be discussed in greater

de? aid an @IS dREh QP thRe s jrbvltegﬁ?rg ?]%c;%Jb?ﬁggn% zld ihcfide an optical

mandat ory, backwar d- conpat |

IR FERERT 850l PO Ber Forlithae Sagenerating & pluraliy of

' - lity format that can be processed by DAC

QI gg‘%ﬂ"gsg‘gabfé’%llé’emr?‘éeﬁeéé%eﬁréﬁ%hl@rzﬂ?ﬁ!ltﬂ pedio Ey@malar@ discussed
processed by video DAC 122. [017] For purposes of this

H1 grenteisdgtall herpini bef oy .mAs ivoH badisthissad is yetemieniy hereinbelow, one of
include any instrunentality or aggregate of

ihesttitsureramt ialin & neSIdAPLY, dBdievdra-coMPRLBIE fornsd: A% if Processed by
process, transmt, receive, retrieve, originate,

aigRaEo-dHa Rl (@)AC_)"@)B%@&]EI’I 89@5?@ the ottt SR Heant RRLAHYERonal

handl e, or utilize any form of I nformtion, f

' ' f S| sglhenti.fic,

D R e Brack g IR RS0 ey ﬂ?%??ﬁﬁfﬂaaﬁ from
angd| i system be rsonal conputer, a networ

gFé&%dg%&EQ%Pé?ﬁﬁ HVEB?Hgflgzitable devi ce and may

vary inh_size, shape, performance, functionality, and

pri cel0lTheFor pireeseact Brs dadasura gndpormationbaridiiof syeem may
random access nmenory (RAM, one or nore processing

mebda s msgumhntabtysoragptegate of irestntitin bper§KIPY) codhipute,
hardware or software 20 control logic, read only

chessiflyy proB¥Sh) tranddll, Bsceidt hetridvy Psrfei Rdte NS Adidl1hy{, Snanifest, detect,
menory. Additional conponents of the information

haodl FpeodR¥s HRaRNIRBY: &k légf f&ﬂﬁoﬂﬁfmﬁﬁon,qhéhi gtg{x]éevoﬁsdata for

one or nore network ports Tor conmruni cati'ng w

' ) ' | ' i nput and out put .
?l?‘s}rgsgglélsﬁtgfg% ?Stzta@ﬁor\g?leé pw%}%)g%sg |tP'd)’(r) légarhglgsa& mgcﬁauagog Handlmg
L5 3B LA RE T 572 T

device and may vary in size, shape, performance, functionality, and price. The
information handling system may include random access memory (RAM), one or more
processing resources such as a central processing unit (CPU) or hardware or software
control logic, read only memory (ROM), and/or other types of nonvolatile memory.
Additional components of the information handling system may include one or more
disk drives, one or more network ports for communicating with external devices as »\;ell

as various input and output (I/0) devices, such as a keyboard, a mouse, and a video
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to transmt communi cati ons between the various

har dwar e conponents. [018] Figure 2 is a generalized
illustration of a data structure that is inplenented

in the method and apparatus for authoring audio

displeenilhe mfornatiwadiandlingsystens maPGMoLiadh@doficosrmdre buBes operable
vari ous enbodi nents of the invention, the data fornat

iol trarstoi edogsninficdtiogs betweeh SheC AR BarfwasUBRM IR, @

high quality (e.g., LPCM 96/24) mandatory audio

for mafo18pUFigens Wéede%ﬁeég%ﬁg%rfﬁﬁf ath DAL GY rtﬁaeﬁ P% y

i npl erentations of  LPCM 19 e Sane qu

ry: ry_ audio format. [019 ring the
LY BB R B TE bbbl M5 st o
Eﬁggﬁt&’ 0 are produced fromthe sane audi o content.

b nt riopnempedigienisa the ivewtione e dagoformat
one of the mandatory audio formats required to be
dlypipeed aulignes 3 s caparpef spdovingseplentaliy (£ anHPCM 96/24)
ongoi ng) frames 202, 204 of audio content sanpled at

Sekddtograidia fotrhe) bascoddurtdstlewdsiétage Haks tHaB3MrédQnipfementations
conpri sed of sequential (and ongoing) frames 212,

Sfldp CRILE /241K ith BN 6 cﬁltali%%Mtorgkr%g\?o\ﬁﬂ&%a%hfoefoﬂﬁ!\% Intg

(and 15 ongoing) frames 212, 216 e witten as

| engt r . .1 in and ongoi ng).franmes

214 1P e ARl G RSP i 35, 24and 210,
this enbodi nent, a nedia player capabl e of rendering

APt EReroGaNs safe ke CrBedunin £66 pRedeeNpbBF sention

bi t stream 220, conprised of sequential (and ongoing)
pifskigam 2997s opoaf thy mandaterycrdéni fame s requitaddaboe syprostedand is
DAC 118 shown in 20 Figure 1. In this enbodinent, a

¢rmefirzsep oA seguentag) 4émdeongbingg ficares 202 | RAMFARi0 2éntchOsam@iled at
conbi nes bitstreans 200 and 210 in real-tinme into a

%Kigt endivtisien eapa B vords: MhiptieaRd 10fis s&qplﬁ&tiioalsecg@fiﬁal (and
ongoi ng) 192KHz - 24 bit frames 232, 234, 236, 238,

R s 2125 s i 1N Wbl
%@}?ﬁ@) IQhes 9?2,d2. R ﬁ%‘{‘[eh Bs 6rb?t%r(1egrth (vjv%tr si alndr;l‘lat{ar%ia 1rk1)ge I(a% ’
ongoing) frames 214, 218 are written as 24 bit length words.

[020] In this embodiment, a media player capable of rendering only LPCM
96/24 format recognizes the LPCM 96/24 bitstream 220, comprised of sequential (and
ongoing) frames 222, 224 that are decoded by a mandatory format DAC 118 shown in
Figure 1. In this embodiment, a media player capable of rendering LPCM 192/24
format combines bitstreams 200 and 210 in real-time into a single bitstream 230,

comprised of sequential (and ongoing) 192KHz - 24 bit frames 232, 234, 236, 238,

which are then rendered by the optional high quality DAC 120 shown in Figure 1.
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support a plurality of audio formats to generate the
mandatory, primary audio stream wth a significant
reduction in the size of post-authoring file si zes
conpared to current inplenmentations of the optiona

LPCM 1®A] 22he prasent invEmser, asidisdussediim gteher dethil eteintzlow, can
recogni ze that the invention is equally applicable to
supghocti aygjutahiey diceudini fdtrhats el péretate tie midARSPIFAmAYHuQio stream
files for network delivery. [022] Figure 3 is a nore

e v st bR, I o cor

' j n [ ' S hronjcity, :
B0, e S| LGS L2 Ry ”@aoaegfé@sﬁé-a art wil
audi o_streans, 10 audi o content 300 nust first be '
BbrBr b G nveshod iyratal PeRn ol 20 e isshmgvodthirpquired to
one enbodi ment of the invention, authoring of the :
BrrprAardiofdss o petvprpdeliveream 310 uses an analog to
digital converter (ADC) 302 with a | ow pass, o
ant i - 00224 s Fraure disfa thbtet detaile(fibhstratiod 6Ribw tHdygre@t Giveation splits
LPCM 192/ 24 bitstream 310 is conprised of "n" nunber
ai origiagUertial 92LaUHEeAf ilblwb r&sRshe Bightal T6 faintain
frames are designated as "odd," beginning 15 wt It ?

j : Al ] t next -t 0-.1 as
o R | B LR Ul P Bl bl i Sheams,
T r | f e _LPCM 192/ 24 fr Q are .
%;Qﬁ? Séfﬁ?“eté@gnmi@es% FG aﬁ‘g&ﬁeﬂrﬁs ) %gm?gﬁél\’gi%%% bitstegag 310. In
314 and.continuing on to the last frame 318, which is
ong embodimantof the yentionspthoripg of the 28EInRhLBAEM 192/24 bitstream 310
enbodi nent of the invention, an internediate, primary
OBKRR apaog rodigital canwirter bADED) 36AwiB20lomspaax tandiedliasl combf filter
of the original LPCM 192/24 bitstream 310 to satisfy
tfhef PaKdkxt diy onigitiabLPOMIE®2/04 Gltbtre@FEII0 is EBRprised of “n” number of
intermedi ate, primary 96KHz-24 bit audi o bitstream

Gertial geTieHaLEbitNarRAdHANBY LR AL 88siAthed 324d8PPDeginning
%ﬁniinu?ng on té t%e | ast odd sanple 32é§%%%ference%egnmn

st 12t L0y 0 AR Gl I
l%%q.érg)cegiag %rtarrn%e}mm%%g) “Ii1-‘?.” %he other half of the LPCM 192/24 frames 330 are
designated as “even,” beginning with the second frame 314 and continuing on to the last
frame 318, which is referenced as frame number “n.”

[023] In one embodiment of the invention, an intermediate, primary 96K Hz-24
bit audio bitstream 320 is extracted out of the original LPCM 192/24 bitstream 310 to
satisfy the mandatory audio format requirement. The intermediate, primary 96KHz-24
bit audio bitstream 320 is generated by odd-numbered samples 322, 324 and continuing

on to the last odd sample 326, referenced by frame “n-1,” of the original LPCM 192/24

bitstream 310. The resultant intermediate, primary 96KHz-24 bit audio bitstream 320 is
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then fed through a | ow pass frequency filter 340 wth
an (fe) of 48KHz for anti-aliasing. The filtered

"96KHz-24 bit audio bitstream 360 is rendered fromthe

filtered frames 362, 364 and continuing on to the

thes tfed thkqughedovmeefr8@&ncy &iter Httceith as (f:nefl 48KHZ 02 4hti-Aliasing.
second internedi ate bitstream 330 i s constructed of

ThefiltedB oK Fig-245bieNatio BURAKESH( i aiRR red3Rom R4 RG] frames 362,
continuing on to 336, referenced as frame nunber

T6i m&mnelmg%lggyeq% alefichid ﬁ&:ﬁee?gaggéf%ﬁén%eygeqq | To

create a fin bitstream

add|t I proce escriped herein

[ 025] @Hz i er e R&—Eg 4t Fi‘mdég ‘Socoélls?g‘EtF‘g%‘lrﬁ?‘SG‘Bn?lglng’
create Kh pass frequency filter 340 with an

Y NG 62981 F@neswe@u 21 ARyl sontisyeg opuaBép adiereneae s frame number
containing |low frequency information. The second

I ht efmesticandintirmet iatabite8am3a innsed(t6 ejeatf a A6AHL2/24 bitstream
whi ch is passed through a high pass frequency filter
3%Dthrovghclddit®nalgRocessiig 6@FH UL behhdtkinbBelaty.

i nterpol ati on process to create bitstream 370

const (1281 eghd fiR&’ed @@ﬁH}uﬂpﬁf gehib Bﬁ&?e}%nﬁia?o isi&?&ﬁteﬁ%th a low pass

continuing on to referenced rane
[ di o dat a. 026 The
frfflenCOFi o3l F‘$ E“% BRSNS h{je fgmes
Ies mnth { uency audi o, data, can

SOTBr R 4R TP anat  Ueseereninasmed atidyiiream 330 has an
bitstream 360, to create a full frequency, mandatory

B OpK A wBrhdppessed tuough o high padsifeaguemyyfiltar 358 swhiBR js used
384 and continuing on to the last filtered frame 386,

mefoprbematiod withsarl' intetpdlationTpriosesk wd trefteddis@agy 370 cbiEtiyted from
bi tstream 380 can be rendered by a nedia player 20

cdpalhiscred fral@ensi2)g 74 Aed bHfeMuiH/ (ﬂﬂtof%nﬁtfereﬂa?:@ af Pale “n- 11 ”
frequency, primary bitstream 380 can al so be conbi ned

Wat fariynig Hﬂ%&kggghamgd§%pondary bitstream 330 to
create a final, full frequency LPCM 192/ 24 bitstream

cont i ﬁ%ﬁg*f%enl%fe%?lﬁ*édﬁgs R ser Pies i e lasavit
T RN T A I AT
bitstream 360, to create a full frequency, mandatory bitstream 380 comprised of full
frequency frames 382, 384 and continuing on to the last filtered frame 386, referenced
as “n-1f.” This full frequency, primary bitstream 380 can be rendered by a media player
capable of decoding the LPCM 96/24 format. The full frequency, primary bitstream
380 can also be combined with the intermediate secondary bitstream 330 to create a
final, full frequency LPCM 192/24 bitstream 390, comprised of full frequency, odd
frames 392 continuing on to the last odd frame 396, referenced as “n-1,” and full

frequency, even frames 394 continuing on to the last even frame 398, referenced as “n.”
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9 The final, full frequency LPCM 192/24 bitstream 390
can then be rendered by any nedia player capabl e of
decodi ng the LPCM 192/24 format. [027] Figure 4

il lustrates another enbodi nent of the invention that

1 6e tihals fulifre@ienght PGM tAE24 bitepasdo) daankeh bd@nddred by any
normal ly realized from 192KHz sanpling rates, 5 but

netiai syet bepabiveicagdin® thel V@V 10V ELfHe. t 0 the hi gher
sanpling frequency. To naintain synchron|C|ty, sanple

to 33[03)'7? F FOR BN kRS dt@%%é@%@e aut r éﬁaagesults in

streans, I 0 content must

LPCM 192/ bitstream .410. )
T TR T T A .
EPCM 192@24 bltstrean1410 uses an analog to digita
Yrgepsdpe gg.0blopyer Roige dugviqyihe highghsdmplingdeequency. To
cut - of f fllter (fe) of 48KHz. The original LPCM 192/ 24
piatngqip sgrphaargcitys sgyopirtd sanplef betiveen the phierarpfind secondary audio
sequential 192KHz-24 bit franmes. Half of the franes
straancesidin adreehta®0 migd frst bba@ihbridng awiokigidaDEPEM $92/24 bitstream
frame 412 and continuing on to the next- to Iast frame

416, I ¢ f
AL S AT

TR0 T RN 48 'wggr'z‘%%er“%é@? g@%@v ol pn-ales
" I
TS BF 4R ABEaEGA LM 190ks4otsimne, 4101 semprised of

96KHz-24 bit audi o bitstream 420 is extracted out of
thegrbeg phagquemail 998 H22 411t kamesa Malfidf thoframey aretysigieed as
reqU|renent to provide a mandatory audio format. The
Tavider egdtinangewith thenfBnsy frarB 6 KH2 addlcdritinuiigdintto thd Sdxt-8@Mst frame
420 i s generated by odd-nunbered sanples 422, 424 and

20, ediidh i8 wéfagnodd dsdrdnendraldr “adid” SERYerddfof the LPCM 192/24
referenced by frame "n-1," of the original LPCM

HORE24B (Pirt Abdi ORI BkOsevdh S S@Q%ng QY61 e géégg&tf%glé%n%d

bit audio bitstream 430 is conStructe

L e o SRR THRREL B WS B Reo L el us

.t [028] In one embodiment of the invention, an intermediate, primary 96KHz-24
bit audio bitstream 420 is extracted out of the original LPCM 192/24 bitstream 410 to
satisfy the requirement to provide a mandatory aﬁdio format. The intermediate, primary
96KHz-24 bit audio bitstream 420 is generated by odd-numbered samples 422, 424 and
continuing on to the last odd sample 426, referenced by frame “n-1,” of the original

LPCM 192/24 bitstream 410. A second intermediate 96KHz-24 bit audio bitstream 430

is constructed of the remaining, even numbered frames 432, 434 and continuing on to

. 436, referenced as frame number “n.”

10
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10 [029] The internediate, primary 96KHz-24 bit audio
bitstream 420 is conbined with the second
internedi ate 96KHz-24 bit audio bitstream 430 to .
create a final LPCM 192/24 bitstream 490 conpri sed of
i mi t B89 r dheenewmedodk pfinwmr§614312-24clojnmidm bitgream 429 is
436, the last odd frane, referenced as "n-1," and

tombinediwithelgieirond iftertieaiatd 96I0HS-24 34t eﬁem hifsdleRd 4@0 t Qreate a
the | ast even frane 438, referenced as "n." The final

EROYIPKOA/ 124 /A Hléﬁéﬁﬁ‘ avd 30mpALk A ]E@d %%ﬁ(ﬁf gilgiraﬁ{& 432

nedla player capab e of deco

duce audi o .cont ent
% rr§pe %’ (l:] Sﬂapsén@ f)%mg\/rl ge FRCef gs c’ﬁl(ni ear?\fly‘ lL"ﬁ’é%{]feequenC%
192/ ' Ienentatlons 30] Use of the jnvention
ey “}“il@ & coqiinyng pp i, aSE ﬁ&%n Fame §h&rreferrnced gs “n.’l GThe final,
mandat ory audi o format can be supported as part of a
LBcM lwi/@hlts’rtwprrwé)maatthqmrbe widéred byanetheflial phayei z@mbteoof
accommodat e di stribution nedia capacity limtations.

dacotingrthe LREM 89224 jemat, bat wabhet frodieaddudhnt MithqRd ful]
in LPCM 192/24 format will be able to render the sane

§edirsl oaIPotAtts bﬂdéﬂ%@ﬁér&il’fC%r[@Q/Mrlﬁ%%qen@Jnoﬂs | esser

quality audio format due to nedia ca

lhlarsn }o J'Oj)ggg% c}1|5tkl)1L: drf\l?ekll%ﬁw‘iﬁ‘ Fn%gret, asi P gl%ggtthaﬁ ﬁéﬁé@‘g{ Bldealty,

vari Qus. chan , Substitution nd,_al terations
RS Rl REP R S SO B R O A PLRbAPERG iplementation
and scope of the invention as defined by the appended
withreriiced file sizovty gyogmmagerTdistsibation Weial @pacity Imnitastdned Further,
for generating audio signals using a storage nedi um
wedip playiersgnot able to read audio content in LPCM 192/24 format will be able to

render the same audio content in LPCM 96/24 format instead of a lesser quality audio

format due to media capacity limitations.

[031] Although the present invention has been described in detail, it should be _

understood that various changes, substitutions and alterations can be made hereto
without departing from the spirit and scope of the invention as defined by the appended

claims.

11
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storing data files on said storage nedium said data
files conprising a digital representation of an
original audio signal; 5 generating first and second
el ementary data streans fromsaid data files; LUSYmeySg
said first elenmentary data streamto generate a first

' ' D3S: first audio quality; and using said
second el enentary data streamto generate a second '
audio signal at a second audio quality. 10 2. The
met hod of cl aj | [ I & I t
ctr oam “corpr Dsaed EkFle R Rald fighy SRR LBl iRl um,
r epospeningt i on of said original audio signal. 3. The
nmet hod of claim1, erei n,said second el enentary data
stream coffpppgdaa gé%i QN BHh$tomge Megium, saildatafiles comprising a

conbi ned wi th sgioflaf JehRbe IR il Fudi to
generate said sego%degud?o g?gna (%i sa?ghgéfo%g]audio
qual i ty. 1Bentratifgdirsrendodcmfd a¢raentary,dawhsticemn fomi shid data files;

second el enentary_.data strea conprises a plyrality .
of data f r AR S ke rRgATS  ate SHRHN & 2Slterath ot apfiorsignal at a

al ternating fragpsa@diog@hltydate streambeing witten
as 0 bit length words and 54 bit words, respectively,

wi th dat a P§ing sdidsdooadelmeotaraidatarstedn th¢nenwse dsedvaidragdio
conbi ned with dgtalin said . first e{enentary dat a
stream to gener 383 2h2 3eierd AW MAIYo conprising a
plurality of 192KHz/ 24 bit data franes. 12 LLOYD W SE
5. The method of claim1, wherein said first and

d { hored by:
generat g a HooiEF ot FlBe-Ehmal o Fastnapysream
t 0 coRipeis@yd YKIAL/24 BUiGta$ Piedentabidh Of %92 BV audid signal.

signal conprising a plurality of
3. The method of claim 1, wherein said second elementary data stream
comprises additional data bits that are combined with said first elementary data

stream to generate said second audio signal at said second audio quality.

4. The method of claim 3, wherein said second elementary data stream
comprises a plurality of data frames containing data sampled at 192KHz with -
alternating frames of said data stream being written as 0 bit length words and 24 bit
words, respectively, with data in said frames containing 24 bit words being |
combined with data in said first elementary data stream to generate an audio signal

comprising a plurality of 192KHz/24 bit data frames.

12
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5 successi ve odd and even 192KHz/ 24 bit data franes;

using a 96KHz filter to generate a plurality of
successive odd and even filtered 192KHz/24 bit data
frames;. and using said successive odd franes to LLOYDWISE
generate a 96KHz/ 24 bit representation of said

original audio signal. 10 6. The nethod of claiml, :
wherei n sai d gluhahbl %f OhinsY¢ i ve. 102KHz/ 24

bit data frames used toaégg‘rglﬁ Rl @%t ?ﬁ—‘!iz;?efﬁnéo%l?memary data
r eptresent@tauthoraf by:sai d ori gi nal audi o signal are
filtered using a 48 |-aliasing filter. 7. The
met hod of %‘f‘&?ﬁﬂ“@,a Lé?@%ﬁﬂi gﬁaataﬁrrsmcmrysmmdmg to said original

successi ve evenygah %ig}l%tﬂr, @e{'{@ﬁ??{(ﬁzﬂﬁocg{e%l%ﬁeg cgﬁhngggg a plyzality of

i nterpol ati on and hi gh pass terin ene
plurality of adsidcessnal oddduidaatal92kHRR4bitgatd Haes;

hi gh frequenc . The nmethod of claim?7, wherein
sai d addi tP%ﬂ%P gggglzofg{eé 19 geprgte 3 plirality of sesgssivg 9fd and even

said plurality gftefelilbereg/dd: d92KH724Hi t data
frames to generate a plurality of 192KHz/24 bit odd

dat a franessin®saidieccassiveoutdoframé satio rpe Beratehee? @i Hiz/34 bil
plurality of 192KHz/ 24 .bit.odd .20 data f.ranes are
conbi ned with sard grarat PtsHderigigsiaddiosienlt even
data franmes to generate a 192KHz/24 bit audi o signal.
13 LLOYD WSE 10. The nethod of claim4, wherein said

i . ) h
(vt g Segptsamalan e sl s bR,
c orli92K plosddi bigd 49 fra e §l usydi t6 igBdrate 34 9% BHYNA bitf rﬁﬁﬂsegentation of

192KHz/ 24 bit signal conprising a plurality o
suctid<suiging! audo sigaalare filtesd kiskR2m OK Hzdatislinsiagbiter.

7. The method of claim 6, wherein said plurality of successive even data
frames are processed using interpolation and high pass filtering to generate a

plurality of additional odd data frames comprising high frequency data.

8. The method of claim 7, wherein said additional odd data frames are
combined with said plurality of filtered odd 192KHz/24 bit data frames to generate a
plurality of 192KHz/24 bit odd data frames.

9. The method of claim 8, wherein said plurality of 192KHz/24 bit odd
data frames are combined with said plurality of 192KHz/24 bit even data frames to

generate a 192KH2/24 bit audio signal.
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(9)]

using a 48KHz filter to generate a plurality of
successive odd and even 192KHz/24 bit data franes;
and using said successive odd frames to generate
96KHz/ 24 bit representation of said original aud%OYDW'SE
signal. 10 11. The nethod of claim 10, wherein said
plurality of odd and even franes are conbined to

generat ga 19[%1}égﬁétﬁod B él%ﬁygl &h&&%%%ld f r%g andA%condae ementary data

i nf or matl on han enera
si gtredms areanpoi<ihng: a dat a stor age rredl um operable to

store data files conprising a digital 15
r epr esent afFBHRUGE 251112@‘%%‘[‘ dalg §iream icgmasponding tgsaid original

processor oper ang Egnﬂf %‘?@?921@@2@4%&%’1 é(?l’ﬁ}értlﬁng 2 Iplurahty of

generate first an cond el ementary
said data fil esyccessevesaiddndlievat 1 21KeHp O hrtyiadlaﬁzﬁnes
at .a fjrst

streamto ener i rst audio O si g

audi o qual g%@@ﬁ@%& %engé?é%ﬁa léﬁ@ﬁﬁ%ﬁssa‘ﬁtoéid and even
streamto gener {i@ﬁ(ﬁﬁ@%ﬁt@ﬂta@é}gégal% gnal at a second
audio quality. 13. The information handling system of

claim 12, wheg siidseaesivefaddsrames tergemetratteyﬁ Waitiz/24 beam
conprises a 96KHz/ 24 Dbi.t senta i on of

said 25 origi n’éﬁpre?ﬁlbtfl%o%?flgs%écfo“&‘ﬂa 18 E  14. The
i nformati on handling system of claim12, wherein said
second el enent ary data stream conpri ses additi onal

data bi tl%. t halthe Sthé 0 cl,lal?l?ndl(w whergiglsgld plurality of odd and even

frames are combined to generate a 192KHz/24 bit audio signal.

12. An information handling system for generating an audio signal,
comprising: _
a data storage medium operable to store data files comprising a digital
representation of an original audio signal; and
a processor operable to process said data files to:
generate first and second elementary data streams from said data
files;
use said first elementary data stream to generate a first audio
signal at a first audio quality; and
use said second elementary data stream to generate a second

audio signal at a second audio quality.

13. The information handling system of ciaim 12, whefein said first
elementary data stream comprises a 96KHz/24 bit digital representation of said :

original audio signal.

14
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first elenmentary data streamto generate said second

audi o signal at said second audio quality. 5 15. The

i nformati on handling system of claim 14, MherelnLi6§8VWSE

second elementary data stream conprises a plural9ty

of data franes containing data sanpled at 192KHz wth

alternating franmes of said data stream being mwi;teP

as 0 bitiden : ' L ctivel.y,

with datgLingZQfl raﬁ%@ﬂ%gﬁﬁgﬁﬁ%%gﬁgii%?&ﬁf&%?ﬁ%“Smxs“mnd

bei ¢elgmentatyi dutalstwiatrhcotigirses m%lcﬁabr@hl ﬁ'atﬁlsbﬁts e AR YoM BIn&Pd/Ah said

streamto generate an 10 audi o signal conprising a

pl ﬁ%ﬂ ?‘FV%@&@«WW%WY&&% S ?ge&%%%udl@.mgrntieat said second

i nf Qragiry handl ing system of claim12, wherein said

first and ‘second elenmentary data streans are authored

by: generating a 192KHz/24 bit data stream

corresponding to said original aud:o si gnal , saag

192KHz/ 245 bi t Tgd | §i ralit :

successigé odgﬁéﬁgﬂg5gﬁﬁgégﬁk§%§4e%f#Cg%?g%fg§%§$samse“md

usi glegment@Biddra ftidatmerontprisgen phml'&é af ghta Ifla;ﬂzezy(k))mfainéngt data sampled
C ' odd .and even filtered 192KHz/: it data

Fr QKL e R Bl S b sSh Sltacugam bainesviten &  bitlength

gengsk and 29 BliNedrdd rél%b&:ztgf%li)g Rﬁ%_lﬁtﬁtt%' safy t?gmgsad.og\tain'ln]g %g bit

original audio signal. _ e 1 nformati on han
sy sWveids dping|cambined withhdatainsaghfict plementaiyt ata sfeam to generate an

eruE iy i Mg Rk phaiior 12K Pl s oai o

original audio signal are filtered using a 48 KHz
anti-aliasing filter. 15 LLOYD WSE 18. The

:Oln];?;lmlai fyéo n h'Irallﬂadiln. Afatidy Be?nrHli%fg s(}:fétgrirlno]f %Faim%,e&ﬁlerginsgiddﬁrst and
second elementary data streams are authored by:
generating a 192KHz/24 bit data stream corresponding to said original
audio signal, said 192KHz/24 bit signal comprising a plurality of
successive odd and even 192KHz/24 bit data frames;
using a 96K Hz filter to generate a plurality of successive odd and even
filtered 192KHz/24 bit data frames; and

using said successive odd frames to generate a 96K Hz/24 bit

representation of said original audio signal.

17. The information handling system of claim 12, wherein said plurality
of successive odd 192KHz/24 bit data frames used to generate said 96 KHz/24 bit
- . representation of said original audio si gnal'raré ﬁltcred using a 48 KHz.ant_i-al'iéSing

filter.
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of successive even data franes are processed using
interpolation and high pass filtering to generate a
plurality of additional odd data franmes conprising

hi gh frequency data. 5 19. The information handuL@gDVWSE
system of claim 18, wherein said additional odd data
frames are conbined with said plurality of filtered

odd 192 /2 I Lural i :
o 10260 24 TR Gon MATER S ReSFRRRN Rl Praid Burait
handlsuegssyestvemdafa ftara¢smard Brocebsed @bing Saethopdtiohahnd hygh pass

of 192KHz/24 bit odd data franmes are conmbined with =

sai Y PINGrALFRGAB R p%gzlmpqﬂ?zzdmfealmd@ daipcinarpat GormprisReshigh

to enedt & 192KHz/ 24 bit audio signal. 21. The

i nformati"on handl i ng system of claim 15, wherein said

first and second elenentary data streans are authored

by: generating a 192KHz/ 24 bit data stream

cor r espopdi NOrfeQn &gt St hHdh i i | pd,. .
192KHz/ 24 bit i afnbai1"%%%%%@@%9”2&&ngga:l@p?}’ whBRfsaid additional
sucskdskia/feameichrancmbined wihXidzplarhlioy of filadrad HAdANMRE Hz/24 bit data

usi a 48KHz filter to te a plurality of

s uc R 1 ecksiere amivraljep DBk o Bid ddia famep anes:
and using said successive odd frames to generate a
96KHz/ 24 bit representation of said original audio

signal. 20 2 The i nforpatjon handling. system of | _
ol aim 21%%-\m§?€@ RlsAton fndipg syeBrs drle 8¢t said plurality
f 1 aJP8 92 RIS/ T (idhts RaRB S Rbmbih et E f1RAIly BEIO K HZ/24

signal. 16
it even data frames to generate a 192KHz/24 bit audio signal.

21. The information handling system of claim 15, wherein said first and
second elementary data streams are authored by:

generating a 192KHz/24 bit data stream corresponding to said original
audio signal, said 192KHz/24 bit signal comprising a plurality of
successive odd and even 192KHz/24 bit data frames;

using a 48KHz filter to generate a plurality of successive odd and even
192K Hz/24 bit data frames; and

using said successive odd frames to generate a 96KHz/24 bit

representation of said original audio signal.

22.  The information handling system of claim 21, wherein said plurality

“of odd and even frames are combined to generate a 192KHz/24 bit audio signal.
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