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REALI ZI NG H GH QUALI TY LPCM AUDI O DATA AS TWO SEPARATE
ELEVMENTARY STREAMS BACKGROUND OF THE | NVENTI

Field of the Invention [001] The present i nvgmm@ [Iy"""mm"lm
relates in general to the field of digital recor

and, nore particularly, to authoring digital audi 63"
content to support two or nore audio formats of
di REATIZINGUHIGHYQUWLIISS TPOMiAUDDO DAFARES VO SERARATE

[002] As the val ue FIEMFNPARYVESPRERANMSN continues to
i ncrease, individuals and businesses seek additiona

ways to process and store information. One option
avai l able to users is information handling systens. An

i nformati on handl i ng system generally processes,
BAGK GROUND OF THEANVENFION i cat es i nf of mat i on or

data for 15 business, personal, or other purposes,
2157 Pﬁwq bgmﬁ users to take advantage of the value

on. Because technol ogy and information
handl | n nIs vary. bet N,y . .
i 11 o) Q11 "TBE PeeBi indsBASR EFED e Bl 1t HEIR b i prgorcine

systens nmay, al so vary regar what information is
Cfaaégg eaﬂcgleayeta agth oeasrﬁtaaﬁaf%& QICOnFR to FRRROF e Iar ynore audio

and efficiently the informati on may be processed,
farmatsehf dififerig @ehityuni 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

De fdn MhPRREASSIARY, airline reservation,
enterprrse data storage, or global communications. In

addi t (Rﬁ!) . ARfR ?ﬁé A J% '8% AR lcBAENTR Yo in'afelﬁyéj %ﬁdgviduals

varl e har dwar e an SO tWare conponent s
igured t rogess,, store
and l():os?lges S s€€ ad%ltponaf:ways to process and s%re information. One 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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communi cate information, and may include one or nore
conputer systens, data storage systens, and
net wor ki ng systens. Information handling systens
continually inprove in the ability of both hardware
émﬁﬁ_ﬁfeﬁnﬁﬁﬁaﬁ&ﬂaﬂ@ﬁﬁg JikhdeCitel 0? MSork QoBeF RfstenRNdata storage
manage information. 5 [003] One of the fast grow ng

| o « .
PR 8hd QBchilh LS A bRyt rually improve in
articul arly . those related to.high defjnitio
F2i Y of hothyie Gomores S S areropliFiiions i ggmerate and
HDTV, consuner demand for prerecorded, high
genags infesmalipleo and audi o content is increasing
rapidly. The need to match audio quality to high
def i n{Q03¢n One obé theHast grewlingapphetides for tpnusetof afforniliondandling
di gital audio authoring formats using technol ogi es
Sytdingis ih theefld pLARKD-0R0S systob) mtticular(yLth62d relatddo digh
192KHz sanpling rate and a 24 bit sanple size,

IS LN AR gy A o
G544 Bl S A 4P 5B g iy

ed 15 to accomodate these_large file sizes has | ed
£6° pred ta@eaé?lbi}féé%ﬂuaﬂﬁy i RjgR delinipag vidgo s Ied e the,lepielggment of
"hi gh-definition" DVD (HD-DVD) and "Bl u-Ray," both of
v digitgbaudio awthorng fosmatsiugingriechaiplogics suchwas lirieagpulse code
digital content. The original DVD capacity was
Iiodikaeion {IoP@MJ @Githi anl RiKiHH saniphinig rate andra24 birsdmPlesiEr, hereinafter
doubl e | ayer format. HD-DVDs have a capacity of 15GB

ReFErrdPioek DMINIQoBhy- Ray is able to deliver 25GB per
| ayer. In 20 dual |ayer versions, the two formats can

provi gig go%ﬂﬂﬁ‘%%@% C%tlﬁ:ﬁf’aﬁatﬁé p‘CM | G5DF ﬁ%“%ﬂ?béf}i"g format

These hi gher capacity nedia woul d appear t

L e RO S B0, o s
%oogctcglrllltniodate these large file sizes has led to the development of higher capacity
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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2 [005] However, base-level digital nedia players, and
new pl ayers using older digital to anal og converters
(DACs) and | ess capable digital processors, are unable

to interpret LPCM 192/24 content in its native node.

To majges§ oRbRRVerdbasklbll dfStal Media Bldyek)ahddew grasr&ts using older

backward conpati bl e, mandatory support of a second
O e R L
R obiPias ﬁor&gﬁﬂ YR R
T B e S TS A O o8 o rack

i pl enent ati ons of new disc formats, the mandatory 10
texsantturd digital andia faekaica requéred. eN@g’rdlSJef@nbg’tS Iopesaty| [REVI 96/24,
nmedi a pl ayers and extracted for processing. LPCM
DoIRADignhal (AC-B}% of OIS Diging)  Theger Systeni) 1 2dr thé inagdddiyesecond
size, is the preferred format for the mandatory
SRAS REAE \X/hﬁﬁdﬁrﬁie%ﬁ Cl\fl%nfehtaﬁ&?svﬁsdiﬁélua&ﬁ faganﬁﬁtto the LPCM
audi o qualty after 4 and I's reada
?ﬁf Iayers Dolby Digital and DTS (Digita

en) 5.1 provide |l esser quality, as they
are 1 d at 48KHz/ 16 bit and 48K /20
respequ%%ﬂ?;&rmea}ﬁ CrudeRiummn BOw i 1Ctaln gt andatory
[007] Current inplenentations for including both LPCM
ssppdpry audip trask caby zgogiiizogthychase levebmedia players and extracted for
di sproportionately large file sizes. These |arge
procesingnHRCM O6/24i mwixtl itsi WK Hr sgnplieg rate tnd24 bit daaple size, is the
content, can result in conbined file sizes that 20

Sirss 6P GhdndRSry ReomTArE XD k@ean;BEM p¥8aaé’s4the highest
audio format for six channels (left, center, right,

g&f I\)gsﬁﬁﬁ& ﬁa M £2124 Ads L 3%615 sgaﬁmﬁye)lem%y@%%s Dolby

conpresse Inition vi

R Mg RS PERERUERF RERED GGl

?‘g‘g’ﬁ}%‘??ﬁkﬂ)‘gﬁﬁ/ ggg 4%6988&%%%3%';1@7, %’%jg fIOS;}\y eayapression

Bl u- Ray
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. Supporting the mandatory secondary
audio channel under current implementations 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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3 DVDis only capable of supporting 70 m nutes of
content at this conbined bitstreamrate. [008] At
present, the nost conmon solution is for content

authors to enbed a |ower quality mandatory audi o

BW@mn(ﬁea%abl_e BEkipostirth 7(BhiriteslOFSbntett €iis COAVIEE bithfeam

5 post-authoring audio file size to assist in fitting
@‘# required content within the capacity Ilimts of
the disc. Wiile this approach supports the LPCM 192/ 24

requi nt.to ort a mandatory,. secondar udi.o

f or ot 08T ¢ At bisard 18R i Ghries S PG is G Sobtis fpors S embed a
owners of nedia players that nmay be abl e to decode

lomgr gval By mandstorysandia Brepmy§d-dPolby diggtakor(1aTY), whighagguces the
96/ 24), but not LPCM 192/24. 10 [009] In view of the
past-eyiborigg aude fike size ta assistdnffistingialbsegtized ¢amteny vothindihegapacity
hi gher quality audio formats (e.g., LPCM 96/24) to

Linite b6 thefdidea Sehill ethed appBsdich sipdpayte tise LROM 82814 deljuirement to
providing LPCM 192/24 files w thout exceeding the

8t iatlﬂarﬂfclto}ﬁ%eé'@ﬂ%ﬁ- andidMRRY, g‘fﬁﬂ—lﬁ'—:thé [a\l}e/cg{alghmg [ag%ipcﬂble to

present 1 nhventi overconesS the I na cle

rior art by 15 ovi di hod and a atus. t hat ..
Kot ofmsriRurlbd e Bnd REAROfe ARReABRRAL MhiRialot oo
| enment ar reapns. .Iln on iment of the
F%%HRF-Q#P?MSB&?HP&“‘“&%@%@?@R in LPCM 96/ 24
(96KHz sanpling rate and 24 bit sanple size) format,
whi ch[092h beviewoddredaragpingethiere iglaaped Hrasystemdnt proyidng
audio format. The secondary bitstreamis conprised of

highertqualigl audid formatg fié.g.c APCM 96Qppordwiets dfitase-ROM media players
192/ 24 20 format. Media players capable of only

wane sili p@viditaM BENRH0 N 2f ARt weRbuORKREGTS: ¥ ca%&nsi QF kitdnedia.

the primary bitstreamin its native format. Pl ayers
capabl e of rendering the LPCM 192/24 format conbine

Shmw&wmgﬂtggﬁqqm bitstreans to create a

_ 1 rtstream for rendering. The
CoTD! )= gt LA s PR GERPEATE ey
gr%(llrd?r?gt a method and apparatus that enables an LPCM 192/24 bitstream to be split
into two elementary streams. In one embodiment of the invention, the primary
bitstream is in 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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4 inplenmentations of LPCM 192/24 supporting a
secondary audi o stream of LPCM 96/24. Using the
nmet hod and apparatus of the present invention, high
definition audio formats can be supported with

eslemetafiods P 19229 shgsetihey Sdcofi®d audibayedrs oM PCM
be able to render the highest quality audio format

I
_§|_6H}’%¥ D@R% V\g?ﬁﬁp {h%d %Bd agﬁbgé%gi gf;]‘t?e %&?ﬁﬁﬁi&:ﬁ@ﬁiﬁf&%}mlﬁ audio
sto and |ts numer feat ur

%Wiﬁtcsa BE swilRltel sPurTEeR o wESL a%iﬁésrs 368 e Y wit be
ref er enci t he acconp ny| n raw ng he use of

etH% tosseneriine Biebess UAIBRRIO AR u?tre eablecpfSupRHIE

figures designates a like or simlar elenent. [012]

Figure 1 is a generalized illustration of an

i nformati on handling system that can be used to

BRIEFRNSCRIPTIONOH THE WINGS of the present

I nvention. 013] Figure 2 1s a generalized

il usfoiay | PRe 91fesé>ht iRlen@6h AAY baBBRdraindsersiodl, ardutshierdus
audi o content into a dual stream LPCM 192/ 24 for mat.

é@e&tg T8l ek 9HA gd\?ani e?mgﬁ’é %paﬁ?én@'td fdsd éﬂllﬁlh%i%ﬂkffeferencing

pr esent | n an ori
éﬁega/ﬁ%‘é‘né?n&ﬁ&f@wﬁés SR AR S ol A5k

i nvention that results in  sli ghtly | ower fidelity. 20
sserl figwepdergnates a0k G EPilateiRetl is a general i zed
illustration of an information handling system 100

t hat HHRZ] bEiguselistaoganayalieebiiustratmnodiah enformationdpadhbingsystem
of the present invention. The information handling
tustarbe used todsplemeitabemstiod 2@ appangius 60ME pteser(tlin@ntion.

devi ces 104, such as a display, a keyboard, a nouse,
and appati pfpatk £ AY SRklafir&d ilRsttRlod dfiaSketRod and apparatus for
authoring audio content into a dual stream LPCM 192/24 format.

[014] Figure 3 is a more detailed illustration of how the present invention splits
an original LPCM 192/24 bitstream into two resulting bitstreams.

[015] Figure 4 illustrates another embodiment of the invention that results in

slightly lower fidelity.

DETAILED DESCRIPTION

[016] Figure 1 is a generalized illustration of an information handling system
100 that can be used to implement the method and apparatus of the present invention.
The information handling system includes a processor 102, input/output (I/0) devices

104, such as a display, a keyboard, a mouse, and associated controllers, a hard disk
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drive 106 and ot her storage devices 108, such as a
floppy drive and other nenory devices, and various
ot her subsystens 110, all interconnected via one or
nore buses 112. In an enbodi ment of the present

HAVETUE Y othdttTERSISARET 08, Such A4 HESpyadrRind Gther ntinSdy
system 114, conprising a disc 116 that contai ns data

icCMd \?atrfg(l? oﬁlepédﬁrsg%tér{l%:l ﬂf’l afli ?@c@m‘?&c’i oﬁ@@lt Ilngx%rbuses

e processed to generate high-quality audi o signals,

dji scussed.in greater detail.herein below. .As wll .

D12 o R e BB SpseibiBppticRe g Hbatsn® 1Jndhde an optica
the bitstreans is, in a nmandatory, backward-conpatible
flise gystem A 3¢, compsisgasdiec! Igythatgiogiaing dagafos gemesefingaetyrality of
converter 118, while the other bitstreamis in an

dghistveranhs thht ganédre-probsetiyto gemanate highaquatignauskéo gigualssis discussed
by DAC 120. Video data bitstreans from 10 the disc 116

af gefeodRsbReeMbeldvwleas WATHE Adcudsed if] grEfier quidiPREEinbEbw, one of
this disclosure, an information handling system nay

R 4B R ih Q?ﬁa‘hﬁﬁ'@gﬁf gh%lgvyaré%oﬁ 261 ?(;rﬁlaffhat is fprocessed by

Instrumentalities op e to cohpute, Cl assli

FHE e 0L B 05 g
PRk g e LR, i g s o

control or other purposes. For exanple, an information
Herddso g argprocessedrhy viseo ®Afedddnal conputer, a network
storage device, or any other suitable device and nay
vary {[0173i Fer pwrpeges of iy disclosumne, en ififormaticonisndliyg systetn may
price. The information handling system may incl ude

RN Mh R GBS meARITBY o dgBAMte ANStrAmeiRlifles FPARS & ddnpute,
resources such as a central processing unit (CPU) or

ol.. J.00i e Ly .

ORI, SIIRLE-E, RO CO S SR s, v,
Menoysy. ddi,ti gpal ¢ onents of. the j.nforngtion
R Frpo ey endfagr FIER A0S FomSigplaiGRioh GrEeegtiany data for

ne or npre_network ports for canmunicating with )

Risshacicglfic.ceatrglon gihqr pupposess hiog gampls an igfamatien handling
(1/0O devices, such as a keyboard, a nouse, and a ]
§ystrip ey e ynesspnaliesnputaros netwodnstoragel Hevies, oy sneathemspitable
al so include one or nore buses operable
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 well

as various input and output (I’0O) 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 nethod and apparatus for authoring audio

813plagNThé Riferndatidd dandlingedSlenbmbalvb 1P dé%bnk @F ffre bhides operable
vari ous enbodi nents of the invention, the data fornat

td ﬂréiﬁhﬁ@éo%ﬁnurﬁcdﬁoﬁk‘ B@m%eh ﬁae%%@é I-?ar at'BRYohéeAY. @
high quality (e.qg., ndat ory "audi o

forma umes age s t han. cu

ot ol aFiERET g %g?saﬁﬁi@wﬁm%q%@ Attt

mandat or conda udio format. [019] Puring the
an@msmeﬁuaﬁs paiaBs deisauthorngAudia qanieng into gdual stream
and 210, 10 are produced fromthe sane audi o content.

LRCHh E9% 2 tdimat nin vafiothembedimants ofi the ibvengionethe da@Gornaa

one of the mandatory audio formats required to be

Huppaed adFigo 2 8 capabipof sPPoing adigtedqialiay (e(@NIIPCM 96/24)
ongoi ng) frames 202, 204 of audi o content sanpled at

Rkt odadW fobh SN bAoA Surdstle Wt Sge @aé@ﬂhﬁﬁ frerd 1191p1e§1entatlons
conpri sed of sequential (and ongoing) franes 2,

%%ldﬁ'PdC%@ﬂﬁl&utﬁ "ﬁ@gaﬁ{% @%B@%%&ori@%ﬁ% aﬁhlto%lq-gﬁt' ng

ongol n frame re wi ten

270" DAY iR el 0 Mg o A OIS SG) 20 and 210,

this enbodi nent, a nedia player capable of rendering

anel pyodupes frogwthe same aydie corieriyAn pas emhedinpm\wishe myention,

bi tstream 220, conprised of sequential (and ongoing)
bitstreas AR5 08@df thh atandaterydeclia fodmbts required dabe syppodedand is
DAC 118 shown in 20 Figure 1. In this enbodinment, a

o&epised| oA ¥ &Juetgl I Poripoigd fidiek 202 Wf&ﬂ&b%nteﬁogaﬁﬁﬂed at
conbi nes bitstreans 200 and 210 in real-tinme into a

5650 %n@ Rx.trﬁt"eﬁ %élm %;’t%rdsc BRites R 10fis é&ﬂb‘n‘?&ﬁ'o@'secgéﬂﬁlal (and
ongol ng) bit franmes 232, 234, 236

e, %ﬁ&?g%?gs%%nbﬂﬁ@gﬁﬂﬁa%'ﬁresem%% bty e
PRSI, P PG aF DRIJPh DR daUeganes (6
torlzgemrrlrg%nﬁqa?xtle%r%4 5)1r8I ar;gl ()\}I/'ltt%g %ls 84 %Etrleenag(crlll 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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with a significant reduction in the size of
post-authoring file sizes conpared to current

i mpl enent ati ons of the optional LPCM 192/24 format.
Those skilled in the art will 5 recognize that the

i nventgoqn The fRYH: inveRARRN, iaS ARLEssEPid GEME I ail ?%F:inbelow, can

bandw dth required to transport audio files .
r Y . [ [ '
(R b ity atticl Bt 9 e SnBalEP ot hifl stream
ot ginal . LPCM 192/ 24 bit.streaminto.t resultin
Bith Pt Rguctir 40 Sio b T B aritg hlesizeg campgfed to current

sanpl e, between the prinmary and secondary audi o )
bpplemestatians ofth eptioank IEMBIGR/ A ormet. (hospgkibed ingheart will

as an original LPCM 192/24 bitstrearn 3 10. In one
exbgdzenhat thefinvehton is\ognaliyappliaatile oy fedgcing theltmndwidyh regjuired to
LPCM 192/ 24 bitstrearn 3 10 uses an analog to digital

LY 6#t aBdio (e or Aok 8&livary. oW pass, anti-alias
cut-off filter (Q of 96KHz. The original LPCM 192/24

bi t st Ngi | [ : O . . .
sequel 2L FiRh 5, §ORe R iflsrafion BHRP fhedHresont invention splis
ar e_.desi t "odd, " .heginning. 15.with t first.

1 Srie U Oe R oiR i i85 NB R kit 0 el

316, which is_ referenced as frapme nunber "n-1." The
SneRIoNieiYs sastple esammdgybeveen A primery andgeqangdary audio streams,
desi gnated as "even," beginning with the second frane

audio eorters 3OO inmust figpt be avtbored @s hastiginal BREMBIR/24bitstigams3 10. In

referenced as frame nunber "n." [023] In one

endéaabodimentadf thd@vemioRnhuthoringdsrf thabegineoLRCR], 192734sitsream 310
96KHz-24 20 bit audio bitstream 320 is extracted out

Rdesthansbl & éﬁ@ltal'—e%@éfrﬂe? ¢ABE) B %lfheﬁﬁ\hspa%;ﬁ, eaBﬁ-aliﬁ@EﬁtSJfY filter

t he mandatory audi o fornmat requirenent.

hnt erppei at ' . D Lo biLstream

oty oBR Ttz e RighBTLEGRP K08 By AL S SE4 umber of
COMEAH DBt e Bl o SRTBLE, 320 808 eginin
bitstrearn 310. The resultant internediate, primry
vithithe bt fame dldped pentinpinggnro shonexd-ta@lashrpme 46, which is
through a | ow pass frequency filter 340 with an (fe)
efferd@ichas fframeammben‘0-dST hge othehbalf of the LEECM d%2424 Frantss 830 are
audi o bitstream 360 is rendered fromthe filtered

testgrmased3IB Zeven,” 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 96KHz-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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364 and continuing on to the last filtered frame 326,
referenced as "n-1f." [024] A second internediate
bitstream 330 is constructed of the remaining, 5 even
nunbered frames 332, 334 and continuing on to 336,

fteh geEmeathasio v prsRfrediERey filterB40 With &n EPWIMYKHz for anti-aliasing.

intermedi ate bitstream 330 is used to create a fi nal

2R A B 0 B R B
36K ConaBliindy % iy GG 0 iR e | "

resulting in even nunbered franes_ 10 containjng |low _ .

fr eun Aneepnfpinfesmedinteditsiean 439 i onpiarted of the remaining,
bitstream 330 has an (fe) of 96KHz, which is passed
tvengugiberednfirarhespdids 334 aybeontipuihglondo 336,0¢ferdmcedhas ame number
used in conbination with an interpolation process to

t.2altds ficoad mamediat: bitsnshnh B0 edudetd adcreadd finuler/e4d bitstream
frames 372, 374 and continuing on to 376, referenced

A nal i audi o
390 fh&&% a[dgrzt%)']nal _lpro&éﬂ,ﬁhg SRPE YesatiBLY hr&ABADGY

at a. he 1 nterpol ated sanples bitstream 370,

cont ajf<ng ' i- gh. C. 14Q. .

Gat o QRO THERISATRERT 4 8y g Biu L OGKeBHE S 2 tow pass
udi 0 |tstream 36 to ate a fuyll frequenc

FraeRey 4}%#‘{03%5 foees 48K resulingin pysn nutybhege sress

frames 382, 384 and continuing on to the last filtered

cordpraingdew fragpencarigfogmatien. "Fhelsecondiintesmedipte bitswepne 339 has an

primary bitstream 380 can be rendered by a nedia

(R )af 6K, wprhtk passéd themuti ariggh bassLRGNeRS/fAter 860, mvaliich is used

The full frequency, primary bitstream 380 can also be

GOfoMbiRAion wikh AdRitdrpélatiorestoadse & ereaie bakiredm 870 QRSP from
to create a final, full frequency LPCM 192/ 24

?Jid RUh6&8Y Rfes SPIBHYL SRS C(?I{Otintfuﬁ'{gl (frf ﬂb%@ﬁ,gl%?éffencgg q§ 881"% “n-1i,”

rames 392 continui ng on ast o rame

as "n-1.% and full frequency, even franes
g’ggl&{(’:@%gﬁ Srieﬁtéengx aP%IOt "l ast even franme 398,
referenced_as."n." 9 The final, full frequency LPCM )
192/ 210381 ¢ Ths insstiolatsd Sélaﬁfe@ Riresm Jﬂsﬂa qentaiging,oddrspmples with
nmedi a pl ayer capable of decoding the LPCM 192/24
highdgequency audio data, can be combined with the filtered 96KHz-24 bit audio

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-1£.” 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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[027] Figure 4 illustrates another enbodi nment of the
invention that results in slightly |ower frequency
range than is normally realized from 192KHz sanpling
rates, 5 but retains the advantage of | ower noise due

The ﬁh@l hiloh&@fueB&MPPCRO1 92/ BAbigsiielm 350 cARkhdhdetendered by any
synchronicity, sanple to sanple, between the primry

ent 400 nust
iR C a1y egzdlﬁ%“%??%ﬁl‘éi’r’@{z%c%ﬂ? §/'24 bitstream

4 10. t he aut horin .
the ol PR fe R ER oSS dyeodiniath of i BUeniah 8 rfyes in
to ital _ converter (ADC) 402 Wltha|0W
é‘ﬂﬁhﬂngW%rsfr%‘eE@t raggs ¢ |lmrm@ sralizekfipm fﬂ%&?&rsa&mg rates,
LPCM 192/ 24 bitstream 410 is conprised of "n" nunber

bt rsainsshe advantage kffovwees npise daig trthe highat samyflingfeqfienmye Jo
are designated as "odd," beginning with the first

hfafi@in 4¥achastciog Bamplito gardple | etivee the ptiniaby ilrﬁBdec&Bﬂd&BSEaudio
416, which is referenced as frame nunber "n- L" The

s, Bl cOtedtnolmiMils 86 3\4thoxfeﬂ%gﬁﬁ ofigthafL BCM 192/24 bitstream

deS| ghated as "even," beginning with thé second frane

410, BTG HSI8 R Bt Bl O T p M 150124

eference
of the.invent.

BRRREITHY ysPt ankitpiod Wi etal SomieaspUA SCES0T Bith adBtnphsty fti-alas

the original LPCM 192/24 bitstream4 10 to satisfy
eWeoft Bler (o REABKHS. Jhe prignabl RalMdbR254 bitatier® 418rineamprised of

The internediate, primary 96KHz-24 bit audio
tin’t sum e of s@meh@al d &2k Hat Mobibframekd Halfrdfeheftamesqot designated as
422 424 and 20 continuing on to the |ast odd sanple

4541, befgtienoat thyfifst AiRe 402 hnd cottinui @ toGhdvadxt-td-BsMrame
192/ 24 bitstrearn 410. A second internedi ate 96KHz-24

By &, vAHE B rBetchlbé LA ﬁ‘atﬁg’gumbé' ‘r‘lof“é‘t'l"}}éfcﬁﬁé} naff é)tflﬁ’r’e LPCM 192/24

remal ni ng, even nunbered rames 432

filten 24 A8 ehfed Achvab e b ?*."‘?%E yGkeRas WG4y

PO BT R e b il g Peﬁg?s Sl e 0

|C|r re}]_a: EQjZ%ﬂ %M&%ﬁ% il?@lglvérgt@;egnrqn?egrr%egl%?ep L;lrsnilqy é)6fKHz-24
bit audio bitstream 420 is extracted out of the original LPCM 192/24 bitstream 410 to
satisfy the requirement to provide a mandatory audio 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

(1]

436, referenced as frame number “n

10
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continuing on to 436, the |last odd franme, referenced

as "n-1," and limted frequency, 5 even franes 434

conti nuing on to the |l ast even frane 438, referenced
“n." The final, LPCM 192/24 bitstream 430 can then

be r egrcha] eqfh@m@fmedfaw bﬁnﬁkﬁyﬁ(m@nqﬁd adRS bitstesadin06s
the L 192/ 24 format, but” will not produce audi o

G608 il 448y hdmenBEEdcl %%ﬁ@“%%@oﬁ%ﬁédn‘? 378 i eate
IO o i ieafe oo EimPateeay Al&tn}eéatjﬁqssncgug%gﬁmas 432

as part of a LPCM 192/24 inplenentation wth reduced
gentmuignto 43 o ke dashedihframe, referensed porn-he @ing listifgd dregpency,
[imtations. Further, nedia players not able to read

evamhi fmmesrﬂércbniimuihg@h/td%ﬂ&dmﬁm% 434, Ireforeneddl & ‘3’ The final,
render the same audi o content in LPCM 96/ 24 format
LREME29D/24 bistieamS430 @t ahdni b readbréd by Ay mbdid peayePcdpabliedf
capacity limtations. 15 [031] Although the present

h&&gp@ttﬁa hbéﬁg beHDs diRiaf, biedil Hotq)%cgjcl: audib cORQH Qgﬁ? fhe full

t various changes stitutions an

ShesEhBon P RefiS fudEh IR S Py 492 AR bR tﬂ'a%?gbfyr om

the a ded [aims. 11 WHAT IS CLAIMED IS: 5

met hoE&PE Uge ABihs dnvegtian witlh INSHign ) amismpg, Hhag g arg&a@quahty,
medi um rising: storing data files on said

srapdatory amd ntgrmatsan de gupprorted [ag part ofip EPEM §92(24 dhplemghtation
representation of an original audio signal; generating

Withgtduwad fikesizasdo etcmenddate/disizibatiet mediﬁﬁ:af)zioﬁwllﬁﬁiaﬂions. Further,
data files; wusing said first elementary data stream

gﬁglﬂ.ﬁ{n@rfeﬁa@t%fel tb $daddioontedDH LEEMA1 92724 Rtma&UslISe 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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usi ng said second elenentary data streamto generate a
second audio signal at a second audio quality. 10 2.
The nethod of claim1, wherein said first elenentary
data stream conprises a 96KHz/ 24 bit digita
representation of said original audio signal. 3. The
MWAHAQUSCLAIMED is: Wwherei n said second el enentary data
stream conprises additional data bits that are
conmbined with said first elenentary data streamto

generate sai d_seco audi o sign ald second au
quality.l-15 P o Eerasedn ixon%l@a 162 Y0Rs ghedtum,
squﬁqnﬁﬁ@nentary data stream conprises a plurality

of data frames containing data sanpled at 192KHz with

al t er nat i ngfofingdate filds aradall stanage sredvamshididatn fikes camaprising a
as 0 bit length vel y,

) [
with data in s afltg! t?frgpr?§elg%tfﬂna‘?gr?flr?élgﬂ? B\lc{ \7\@?‘@3 bei ng
combi ned WyérerdmlpFirktandabébnd e'léiﬁerﬁ’érg RAlste¥ms &b said data files;
Sstreamto generate an audi o signal 20 conprising a
plural ity B$ingsagfist elemypintary data streambs generatga Sirst andio signal at a
met hod of cl ai s first and second
el ementary datglnf1 s?ﬁ@gﬂﬁmgyeﬁgﬂthored by: generating a
192KHz/ 24 Qiihg il Secohd @RiMeRiry EMACREUM S feneferd 8l second audio
original audio signal, sald 192KHz/ 24 bit signal
conprising a pl &ieadliat § seond gpdieeniaiitye odd and even
192KHz/ 24 bit data franmes; using a 96KHz filter to
generate a plurality of successive odd and even
filtered 192KHz/ 24 bit data_ franmes; and using said
successide odkhermethed of daige hevharein saigdrptalemensany data stream

CRERFRERH00PR 3 b i 0y

successi ve odd

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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192KHz/ 24 bit data frames used to generate said 96
KHz/ 24 bit representation of said original audio
signal are filtered using a 48 KHz anti-aliasing
filter. 7. The nethod of claim®6, wherein said
plurality of successive even data franmes are
processed using interpolation and high pass filtering

to generate 15 u i.t.y of additi.gnal odd dat.a
f raves. Conpr e aatthed e it C oot sl Ty i ec e Slpggeary data
of sgb@#h&Miréauidgddly? sai d additional odd data frames

are conbined with said plurality of filtered odd =
192KHz/ 24 penerajimga YORKizd24 ot datnsireane cerresppuding fo spidbériginal

192KHz/ 24 bit odd,.data .fra . t hod of .claim. ..
8, wherein sai dg‘gqlgsigﬁ?lt @alﬁ%éﬁﬁgﬁgj%apco%m%a plurality of

data franes aresogfRiveedddwhd Bvéni PRH 22 Hbit dxtadfames;
192KHz/ 24 bit even data franes to generate a .

192KHz/ 24 wiieg adeKbzdilighta genemitesa plyrality ef suseessiye@rd and even
claim4, wherei ] ] : e . mentary data
streans are aut ﬂ%‘?‘g%qggl:mg}%ﬁg’?‘g‘{a?an%&ggs1gé§m/ 24 bit

dat a st r eamsingsdié syueediveddddrahadsdo genegate al96Kalxiobit
signal, said 192KHz/ 24 bit_ signal conprising a

plurality of slfPrss¥pien offgidengindandiegigoab) 24 pit

data franes; using a 48KHz filter to generate a

plurality of successive odd and even 192KHz/24 bit

e, i e A BT
Or 119 R & /AUt %J[té Trgf’x@é usen]:l?o é%rmdera:tﬁ gaiﬁ%h@ﬁ%ﬁﬁ bt r&irBehfhtion of

wherei n said urality o a even ranes are
corshidmerginad agdineigatlara filte2K zing 4 48 KHaadii-alissigmblter. 15

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 192KHz/24 bit audio signal.

13
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25

20 12. An information handling systemfor generating
an audi o signal, conprising: a data storage nedi um
operable to store data files conprising a digita
representation of an original audio signal; and a
processor operable to process said data files to:
generate first and second el enentary data streans from

sai d dat files; us i.d first .el ement ary dat

St r eam 10 gerdEabehSPofah e SRy dal 558 elgmentary data
audirarid@elaldhordsl: use sai d second el enentary data
streamto generate a second audio signal at a second

audi o qual gengrating a IPRKHzR4obindath stedna netir¢sponding toesmicdbriginal

claim 12, wherein,.said fir e t.ar ata stream ..
compr | ses a ooKRAS e 4T bagioRE B el Giyfriig B uratiy of
said . 25 origi né\iccédéﬂﬂe%dalaﬁﬂlaben IlQEIdPﬂz/Z{IT B dhtafrent | on
handl i ng system of claim 12, wherein said second

el ement ar yudiag a 48KHzdiliee nganeraéssa plisality ehaicceiatvg odiiead even
that are conbi ne ﬁ\f;l%/54%ﬁidgtaf{.rﬁe¢§t a&l enentary data

streamto generat’é said second audro signal at said
second audsing spidbudcyssive olid. frahies to gémurac tai SO K Hwobit ng
system of claim 14, wherein said second .elenentary
dat a stream confsPresedaonel sakd erigingpudigrsignal apes
containing data sanpled at 192KHz with alternating
frames of said data streambeing witten as 0 bit
length words_and 24 bit words, respectively,

i th
data, i n el o FEAHEOENAE| havhercibraid PHSFEE OBeihgnd even
COMRNNR Ard e dribifled @ ggﬁeﬁf’y #192K1832£ bR TENb Y hadat a

streamto generate

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 claim 12, wherein said first
elementary data stream comprises a 96KHz/24 bit digital representation of said

original audio signal.

14
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10 audi o signal conprising a plurality of 192KHz/ 24
bit data franmes. 15 16. The information handling
system of claim 12, wherein said first and second

el ementary data streans are authored by: generating a
192KHz/ 24 bit data stream corresponding to said

ori gi nal audi o si gnal , sai d 192KHz/ 24 bit signal

o2kt 2 i (adp eSS andE Rt SERREN A7) Yisroipgaid second

gerb%ﬁér@ar? dﬁiatéﬁ@ﬁmtc)én?f‘ls&%ﬁﬁﬁ)ﬁhl\/&t@ﬁ@s RBChr8 ¥&Mbined with said
filtered 192KHz/ 24 b data franes; and using said

s udusisiémentay datarsiiea to genpsate saitlsecond@itel sbenabittsaid second

prgsent ion of said original audio signal. 20 17.
Thea KrB¥Put i on handl i ng system of claim 12, wherein
said plurality of successive odd 192KHz/24 bit data
frames used to generate said 96 KHz/ 24 bit

repr esent.at i of sald nal audi 0 | are .

{1t er edas! nihednieB RSy tarding e pfcied 1 opida sgig second
TheldniéntdridhiaGire A RehipigesssiRMYOSf dakBfrihds/contdifing dBta sampled
said gl urality of successive even data franmes are

pr ¢¢ 82z wathradternatiag fromgs pHepidiAwa Riregin peisg writientag Pibiidength
to genesaf féhgit WOV4 al‘éshgctl%lya'g/ﬂhtdh%']?gala%%n%g ntafn 4 bit
conprirsing high feq enc orna on

handiridsnbeisy sérabined withaiata 111&a1d\/ﬂ"r§ﬂ’did:rﬂer&&1ycﬂaﬂ1€kﬂﬂebﬂnﬁﬁ @knerate an
odd data frames are conblneg with said Iurallty of

fi 13dlosdenalieomprmg # pliraity o é?%KHTJPéHE aafragaifer at e a
plurality of 192KHz/ 24 bit odd data franmes. 20. The

i nformati on handling system of claim 19, wherein said
plurality of 192KHz/24 bit_odd data_franes are

conbi nedw t T heAntormpiipryhandling pysiem Rfglapy 12, 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 96KHz 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 96KHz/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 signal are filtered using a 48 KHz anti-aliasing

filter.

15



10 bit even data franes to generate a 192KHz/ 24 bit
audi o signal. 15 21. The informati on handling system
of claim 15, wherein said first and second el enentary
data streans are authored by: generating a 192KHz/ 24
bit data stream corresponding to said original audio
signal, said 192KHz/24 bit signal conprising a

(Fj) latj ;a:‘ Ir a%es U%,uﬁ %igﬁ%ﬁlﬁ@gﬂpg ?)gﬁte%}t{g 192522 \g}%eéem said plurality
pl W @héc‘éym\?@‘ eVRHEGRIFANYG a?éjﬂro@éﬂge@ﬁﬁﬁlg 1@3&5’56@&@1&1 h h pass

data frames; and using said successive odd franes
gerfdteame te g @Bkt A plurality of pdditiennd ndd dite dranfes samgrising hlgh
| nal adé’?l o signal. 20 22. The information handling
&%Qﬁ %im 21, wherein said plurality of odd and
even frames are conbined to generate a 192KHz/ 24 bit
audi o signal. 16

5 19.  The information handling system of claim 18, 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.

20.  The information handling system of claim 19, wherein said plurality
of 192KHz/24 bit odd data frames are combined with said plurality of 192KHz/24
10 bit 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
15 successive odd and even 192KHz/24 bit data frames;

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

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

representation of said original audio signal.

20 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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