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A NMETHOD AND SYSTEM FOR DI G TAL AUDI O | NFORVATI ON BROADCASTI NG
COVPRI SI NG DATA COVPRESSI ON, ENCRYPTI ON AND SPEECH SYNTHESI ZI NG 5

CROSS REFERENCE TO RELATED APPL oy is rel ated
to a copendi ng%mw E 33%?&“%’ &%‘gﬁé 4, filed
01/ 12/ 94 entit| Q¥PRE FNATI ON

USI NG VARI QUS MODES OF TRANSM SSI ON by John 0. Ryan which is a

Conti nuation-in-Part of application 10 08/ 031763, filed 3/15/93 entitled
RADI O RECEI VER FOR | NFORVMATI ON DI SSEM NATI ON USI NG SUBCARRI ER BY John
0. Ryan. BACKGRQJND FI ELD OF
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br oadcasti ng sys
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e dio. f i nformati d
nore specially tbﬁ?‘&wgm‘?’! |sr{§‘a%ea%a,qup a‘@gaciﬁ‘lﬂﬁe %ﬁéﬂ@%{&g; g.n o
DESCRI PTI ON s@cuaL[ﬂ%r 5)1@?395,” filéd 01/12/94 enh#!é@musﬁm ﬂND SYSTEMFOR

i nformation on 0 subcarriers. i nstance, U S atent
5,152,01 1 IIBIE@RMAEICSN?DIGS,EWM'B%EUSMG VIBBIDUS\IM@DES OFknown i s a

single si de fcati S em Wit ahi

Cransmi o5t orf RANGHIBSEOS B Bher ey Bivah Weich ts 2 LBhEnBintan et@Ppication o
East mongget ogjn31784), mea%nsz@%%m@éd RADIO Reﬁavéfppm INFGRMATION Si deband
br oadcast| ng to specially a uters tor transm ssion for

i nst ance of DiSﬁEI\AINMﬂthHSMG SldBGAnﬁfllE Y John @dAyan.ci al | y avail abl e

products avail able from Mai nstream Tel enet, and DeskTop Data
broadcast data over FMradi o sidebands for recei pt by personal

conput ers equi pped with special FM Wers and software. Typically
30 information is transmtted in digital 1orm received, and stored in the

conput er FIELPDOFINVENTIONss by the conputer user using nenu driven

sof twar %5 The daLﬁois invention relates to a radio or television broadcasting system for
transmission of audio and text information and more specially to transmitting
digitized audio data and text data.

DESCRIPTION OF THE PRIOR ART

20 Numerous systems transmit information on FM radio subcarriers. See for
instance, U.S. Patent 5,152,011 issued to Schwob, September 29, 1992, Also
known is a singie sideband communication syétem with FM data capability for
transmission of analog voice signals. See U.S. Patent 4,852,086 issued to
Eastmond et al., July 20, 1989,

- 25 Also known is FM radio sideband broadcasting to specially adapted
computers for transmission 1or insténce of news and financial information.
Commercially available products available from Mainstream, Telemet, and
DeskTop Data broadcast data over FM radio sidebands for receipt by personal
computers equipped with special FM radio receivers and software. Typically

30 information is transmitted in digital form, received, and stored in the computer
memory for access by the computer user using menu driven software. The data
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di spl ayed on the conputer screen in conventional al phanumeric form One

PeokTop 1S epipBL RS Wsﬁ“@ag?gﬁﬁéﬁﬁ% ffariabic Bk O, e

of news angroduct irf tmaateyory I NewsEdye, saews ervic avaikiie Trom DYEKTEH 0
si deband. Sof tware Rr ovided with the product scans incom ng information

and when tmta,daewfn\@lalt am, Massachuselts whichsdelivessatnimaberaf news anduser

scroen.  hafdal oA @ritee o a.usef Vi Pl (it sFEER08, St g

persona CofgVIEed with thedroludt! stahsincoraing inforriation Grid Whe i té mboﬁﬂhg on a
conput er screen. The usual 10 conputer skills:are needed in order tTo :

operate suinforpaiommesis parametess set bythe usergthe inférmation issaved to disk
Data can al C Bl.anki ng I nterval of a

t el evi si on#&aﬁ%égﬁ{bh#ﬁgcbw% g/%%bmm cations Comm ssion has set
asi de seveMThigsbisystemé have théedisaaeantaigerdfiraquiring el pévsoharl campifert ©

mul tipoint data 15 transm ssi on which may be solfd to interested users.
I n addi t i o@StabPlgtiory, and pmmmsanfqmamw@ly A0 & camputesseresm, bhe usual

cyat on Oy SRRt S ol hee< FRBRR R Gperkth okt BVeb; ABTRIERI & i o

‘a syst em agaiteaxpensivem V\avePhore I nc. This system piggybacks digital
data within the active area exi sting broadcast signal, wthout -

of an
interfering w t(Pata&anaise be t@mngﬁﬂhtﬂﬂ Vertical BlankingrinteryabeftRd data can (

i nclude te Qﬁgn i on
for data o)rfélggig rF{?rans'r%s'sosn grhelFederéibﬁﬂ‘ﬂlH@ epar aqscegudl %s@ W%ﬁ#\
avai | abl e iseverdl tines obthebVertitahBlanking interval for point4d muifipsintdatasyst ens have
t he di advanta that .the l.istener. or. user of the 25 datais restricted to

a speci®ict %Pnﬂ"f may:e sald to/interasted ugersn. The portabl e
T ) g, S o e o i
SUMVARY 30 via a televition ghannel usings3&4hKpbsd tlaﬂshnssloe lsysﬂem dbring $iwe atlived i st en
toa Spe_c' W video portion of the television channel using a system available from
WavePhore, Inc. This system piggyba‘c:ks digital data within the active area of an
20 existing broadcast signal, without mterfenng with the regular television plcture
| The decoded data can ‘include text and sound.
| An additional channel of commumcatnon for data or audio transmnssuon is
the Separate Audio Program channel available in television broadcastlng
All of these systems have the disadvantage that the listener or user of the
25 datais restricted to a specific place or time to access the information. The |
portable radio, be it hand held or in an automoblle, also limits the user to

aecessmg only the information that is presently being transmitted.

30 The present system and method permits the user to listento a specific
news or information item when and where he or she wants to. The present
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needs of sucarous modes d¢fransiissiorvand ti safishesing |ﬁd|6hd§h?ﬁ&éd§ of RP &1 N9
information via a tuner that extracts digitized al phanuneric data

and/ or conpréeefed hadrventigatincludes aisystens forveceivingl infermation yia atunarthabf a

uSi ng ¢ e vewReer siaidtEpRefiRlrns ualh 8R4l PampresseliZl SeRiBBIhe gnal

from a t e eviyaitial Blamkingintereaieic fldisibn stutioa'swé@ har the activd €Cei ving
the digitized al phanuneric data or conpressed audio i formation via

radi o si deba’taiethgu picture areq)using tie WayeBberesystemsthecSeparate Atdien FM 10

my b PR oo o Nl at BB R D boRel Br BBl S |11

decrypts t hergepih@tse digitized almmwﬂawrtdoﬁgﬁeéééﬂ‘%&mﬁﬁfbﬁnﬂﬁé@vﬁr

conpressed audi o data ich is then stored as a database In a menory.

A user mterf%di@sltbbﬁﬂd%ﬁl&mi%ﬁ) whichdnclude andivhsiubcasienaf apiMch or voi ce

access (e RichRisaet Gt h AHich 4 SChatde oBBBMRCmnIsHn ety S pr.c

The system tbmldéd ICHidtioriaP abed sy’ diRtLItA infthe TedeirertiichiRs the

produci ng device including a decorrpreSS| on system and @ digi ﬁl t o ‘anal og

converter (DER§TYptechdigitized aiphanumesindata @r compresaashausiio datawhishtis shered

or - ear phones 1R 88 datahERin g dhafio A8 e (ithlirga umtR, 07 an

exi sting radsmmem‘am switch or vﬁi&eracmat@dmmntn?wmg éh%ramﬁ @f neérRis/ er -
One enbodi ment of the user interf our_ way ch (the

posi ti on® corlleepiemsel tp@ccamtwatorfr@tlpn@ymgaﬂng his selemnensdmmtﬂ% on a

var ous. bat ogrEEs The SUsehPiHeR RN e frortafitd hoffhdatabac, A SreBih, s
vol atile or pruuciigdevice degamﬁmmém)anuaaigmmwahabgl e
storage medi u a digital audio tape, ghetootlcal

nini - di sk, aC WT@IAS or otﬁai %meaﬁh prpdueing dmvme comferts eaxtrageddatato
oS! o in ulPliofal Y A Rl RN i o el bPOBBRBs! .11
comrerci2f |isti n@htscsystem intay Bé stdnaf alon@ bt b a part 6Pas Bkistifg radio 38ceiver,
gﬂg{ zg: ,egnd' ghér%lg égzgaﬁnoﬁesﬁtg%f Oﬁ‘et radio r ore?\?esi'l CEslnet Sr%g%mlljeenst of thee uggl? m?efrface
is a four way switch (the positions corresponding for instance to the cursor
control keys on a computer) for selection from and scanning through menus
listing various categories of information. Typically the system includes either
25  volatile or non-volatite RAM (random access memory) or a non-volatile storage
medium such as a digital audio tape, a magneto-optical mini-disk, a magnetic
disk or optical disk, sufficient to store information e.g. for a few hours of audio.
The information is for example news, sports, weather, cultural information,
advertisements, commercial listings or music. The information is transmitted in

30 encrypted digital form using data compression techniques. The use of encryption
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t echni ques controls access to the |nfor4mt|on data base as a whole or to
sel ected parts that the user. has.contracted f Anot her
feature i 2 schniques, cp ts‘?'ﬁrﬁﬂcﬁﬁs Qthe i Qfmthw#ﬁg base %ﬁa?t“!"tql? 8F =M

radi o st atdafdrt Qs th Ii}é?? | bl'anki ng interval, active TV
picture arggbc grﬁngﬁmgr th'?tsacﬁh channel -on which the service is’

provi ded. The Anothepbauhrepsajcltamls&rppm imerﬁnﬁmmgthe pamuuhuFMmtlc or
user control

f f-:t.h d Thi
contr ol frag'ﬁesc*gﬂ%’éﬁug‘?arf g TV Iéﬁ&ﬁ%"ééiﬁﬁﬁﬁﬁ%@% ?ﬁ’@ lrjﬂ'-%t'g’ﬁqf}} plﬂ‘l&'ﬁgel tS he

spaci ng beﬁréﬁ%ﬁahﬁélﬁﬁr TWs?étlorr SAP chann%Fgﬁ whiéh {HH@ FHerrE‘ﬁ?b\FMe& . THE esel ect

dat abase itens, thereby to construct a persona profile so
extract paaneechmoduclngudeutdednawhermdermengutmnaumor user caritrobtgh al |l the

Tnas and RIPHuGe fifferent spesds of the AU, aPUL f his ONALOLIS FRRRSOT R wi || 15
becone betgigiio mféﬁdnyahw pifeh &f Ehéﬁﬁé’tﬁéscatﬁné\ﬁb{wd&d‘%i’@é %s&tthgn

appended and acconpanyi ng dr awi ngs ure 1
shows a blusex hasibe apportunity tmpreselgctmmtems, thenab)drcrcmstruct avmth t he

[ ansAPss RAtoaynfie so.as  axvie Bsiodat Wieflion wiot nafiiio e

Figure 3 3R haalp{mcﬂﬁeﬁuggram of an alternative errbodl ment of the

apparatus of Figure 1; and Figure 4 shows a bl ock di agram of a
second alternative enbodi rrent of the appar at us of Figure 1. 25 {
DETAI LED DESCRI PTI ON R ecelyving apparatus 10 in
accordance with one == pbr oadcast signal is
recei ved from amwetarrwethbrfeatureé aﬁdemaspeetgmﬁa Jirésér'it iRt \ﬁiu

appllcatlons) whi ch provides a received radio 30.- broadcast signa
tel evi 18i orbesnomeibatter understoadiwith refessncerto thedallewingdeseaription, appambdl s

tagged_ V&ré:%ﬁ#&éb&&ﬂbhﬂ%b%&%ﬁ%ﬁé |eval of. the stored encrypted

Figure 1 shows a block dlagram ofa recelvmg apparatus in accordance
with the present invention;

- Figure 2 shows a block diagram of a transmission system in accordance
20 with the present invention;
Figure 3 shows a block diagram of an alternatrve embcdlment of the
apparatus of Figure 1; and
Figure 4 shows a block dragram of a second alternatlve embodiment of
. the apparatus of Figure 1. '
25 ' _

Figure 1 shows a receiving apparatus 10 in accordance with one
embodiment of the invention. A broadcast srgnal is recelved from an antenna 11
(as used in automobile or pcrtable applrcatlcns) whrch provrdes a received radio
30 broadcast signal or television broadcast signal to a tuner 12. Each audio data

item is “tagged” with a designation to allow retrieval of the stored encrypted
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PCT/ US95/ 04254 audio data fromthg database. Tuner 12 is either an
FM Subcarrier tuner of the type well' known in the art for extracting

an FM br OadCﬁé&io%&%é@fdnﬁhéhﬂf&ﬁhé?.a%fner 12 isithsk ahEM 's&fﬁﬁérr%griﬁﬂé%# thé

produce the output of the Verfica anking I'ntenyai, active
pi cture ar eatype well kn®apin thecarhdofi extrcting am iV oroaticst subeartier signal;an 5

d i l,:, dedi.cat- ' h |t r.. L.n the case of an FM
Subcar 1 er 1 (HGYisioR ufer Gesigrad fopoduse s Butpur phihewyerie éﬂ@ngﬁﬁﬁ_eé\fﬂah y
Stat i ons. . The! envg Bciurg RRed Bl o1 R SepARAB ALK, Progar enal R KRR Siior 1
mul ti poi %  broadcastsignak or ardedicateld sadie channéidurer. ihtheacasevef ari EMure ar ea

The tuner 12 SpPenaEkiner. 48 el foidn, e sEbEater Soalsa HPEaY aud o dat a
Lo m cr ocont FolT oL| e stdbmEed Sgt on subRiifoly Rased RERFEMACIEH £1P 5 =
Condi ti onal statiess. The Yertica) Blehkinginterval isairesHy avaitable ferdpoint to moltipoine 14
doscr i bed  HeRSEIAD. AsiapudReRiADoye. thehetfpquntire, At Al RIpSom e
recei vedyglat ﬁraﬁé‘ﬁllis'ﬁﬁﬂ”'géﬁ Eé‘i.'isled_usind%!‘ue ' VQPHWéygiﬁg.t ‘gn)e ?)gfd’r g{ﬁ;ﬁ}gv%%g) and

provi des sanme on line 26 as plain _(decrypt _ ( orage to t he
nenory 28 whpotingeyt the exdnactad digitized audio datat(whickt is dypicallyencryptedoto access

. l.at i 20 -yol atile int t
Cirourt (r anbeiiRhd A2pEE sty Haid £ Blorstpntinler li@ntioled 28 (dRwdch 1 1 ¢
st orage nedi g@]ow)cdmﬁfe fgdigital audio tape, a nmagneto-optical

m ni -di sk, a magnetic disk or an optical disk, with sufficient capgcity to
store i nf or Gendionabacaess airalitiyclé snsifres thiitdche enpryptethdata on line 14

frane. U8 m B erEBgh i 866 Prethe? Retak eBmafad Bas Bran pratos Baiacbed
requi rement, bblewv. OCoBHIBhaldtdess @#&@tr?%%rfb}?% P&&me?’%tﬁf(&s h?}lfbr&%ﬁa

conpression algorithmat the transmtter to Conpress the td surricient ly.
(Thi s By ricoseptrelier 2Ahoverling 22a) and providesisante omlire 26ias plaicussed

al gor 1 hm 1 n(GRVPIBE EARE SRERI b {88, mamory 24 el b eomertRBab Lt put of
menory 28 byintegratetBeitauit random access memory (RAM). Memory 28 may be volatile or
20 non-volatile integrated circuit (random access memory). Memory 28 may include
a non-volatile storage medium such as a digital audio tape, a magneto-optical
mini-disk, a magnetic disk or an optical disk, with sufficient capacity to store
information for severat hours of audio output data.
In order to provide the needed quantity of audio data in a minimum time
25 frame, to minimize bandwidth requirements and to minimize the memory
requirement, the original audio data is one embodiment subject to a data
compression algorithm at the transmitter to compress the data sufficiently. (This
data compression circultry as showr :n Figure 2 is discussed later.) The
receiving apparatus 10 includes a companion decompression algorithm in the
30  decompression circuitry 39, connected to the output of memory 28 by line 43 to
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the deconpressed data to the digital toganal og converter 30 for
conversion of the digitized data to ana og audio-'signal s.- The
condi t i onaProyidesthe decampressed dlata tp the-digialtoranaleg convertes 30farher

descri bed r ut of the menory 28 is
5 accesse%gil'ﬁéve'roxzbgdﬁ GFéﬁi]#&jrjrt %@g@oﬁﬁgﬁlﬁgaﬁaﬂgﬁlgbrocessor) 20 via
control signal sThe cond!trohahaoc’b’ds cntomntqeteramdnﬂucrdsoothrdmer ROGE Hirthéres of
data stored in_nmenory 2 provi ded via output line 43 to the

deconpr essfescrinad-beipwy TQQ decrypted compressﬁé data gutputiaf thetmematy 2848 uses

T ane - oSBTl ool of michBORMHIEE (hforbBfdHebeah 47\Ba oot bitor,
speech syngtiirg 22b S'lncdatdmtmel whith mtcmareubms of data stbpémnum&yfzu anefl Or
bandw dt h, speed and . menory. conservation = - .considerations. |Inh order to

acconmodat 1 b erexided viaeutput ing, A3 3o the FREPMRESSion circuly89. as wel | as

audi o data, sw I e 47

det er m nes V\/netﬁ %ﬁfﬁ%{prértgr#@da gg%@%eédﬁﬁ Oéé%‘ﬁﬁfwggfdodr of originally
15 al phanalptnanumﬁtloafonn thalmmbewsﬁylﬁ‘ansdmw inthatform and ebhverted to

al phanuneri c ta.is belspggacces the alphanumeric data is provided

via |iH: 48udig %{the recaiyervig chsyn %@cf‘eqatﬂ!ﬁ traasmittedino out put i s
connect o0 BRNBHbEHCBrn by band AR dhd Moty Kenegiigh o ol ! {1 e

er or: earp one e 40 inputs

commands ocohsideratidnsolmbrdes t® atcormimodald thedad4l tratmntissionaof alptranumésc f rom {
menory 28 re to b cce sed.. The infornmati cat egorized, stored,

and accessBglaas W P@ﬁéﬁ s %ﬁ?'&vol&ﬂ%ﬁﬁ@f’@m’@@f 20 on fire édror y

28 d :
20 under o Bfdflingd whefieh 09 ffohfy aBesederiartt i FREBrADI(RiNAN 2 | .
to 15 acemnumenodatarmtoomprbgsedldudmdatg Whensmigtnallyoalphanomehbe menus.

nbodi f 4 d d
Systom  FoRaie & OHING prestach 1% alRbenuiREs Gl 45 nrovided e IRe AP fhe uoor- <

spoken g eéEﬁ (VoEBYRsYhdsizér 5 Iwhese et Sitp wﬁlgmmumﬁ forl Oud
speaker 38 . major database categories avail able e.
" SPORTS", connectrgmtemvnnmna  augtie aﬂ\Mlgﬁl' Bﬁ@rudoudsneai@rogaayphmm BBen

ZSQ?E”?ﬁS sub: f%erﬁéﬁsséﬁﬁﬁﬁﬂ%%@ﬁébﬁgenlﬁ% BREEBTlerE B e Leer
agai n ¢! egbforirife dmﬁ Géta from memory 28 are to be accessed. The information is
categorized, stored, and accesse__d asa conventronal hl_erarchral database stored
in memory 28 under control of microcontrOIIer 20. User interface 40 (sither a
simple manual or voice control) driving a hierarchy of menus aliows a user to
access the information by mdroatmg his selecttons from the menus.
25 In one embodlment user interface 40 isa VOICS actlvated command
system. For lnstance the device i rs turned on and |n|t|alrzed by the user's spoken
- "ON" command Itthen responds by audibly announclng vua loud speaker 38 the
major database categones available e.g. "NEWS" "SPORTS"
| " "ENTERTAINMENT", etc. When the desired category has been announced, the
30 user responds by saying "YES". The device then announces again the sub-
categories of the selected major category, and the user again selects the desired
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sub-category with a spoken "YES" until the specific itemneeded is
accessed. For exanp|e,.the caregory and sub-category path to the

| atest news SWySAYBORE with aﬁﬂﬂ‘eﬁe%élu t %P%Fédmtgﬂegﬁe 1§ AECoRSEdNEWS

... BUSI NES ' j f
Lhe recent nEQr St tne category afid Y cilegontioth 1hitfe IbR AQuRrddarug Pl
REVI EV\S - AhelBbheral Motors Opriposation might beWNEWSe.. rBu&;lNES&f.tMATIQNAI__ or
Lbkon oAU CHJBTAE CCBMLE it o & vt en e Aasidiarighi ' °"°
sufficie 7 t8e F'Eﬂp‘m‘wn ENE" ﬁgi ng\nlyéeuﬂmmfé ﬁswewd%g.;xmbn nthe

system n anot her enbo a nmanual | nput ce such as a
swi t ch assenWypically iterns wilh befreachedalterdouf orfiveoOEES" respohisgs framvthe useft

right) corresponding to the fam liar, cursor copntrol on a copputer,
with each pog{o@i‘%ﬁ"ﬁm@frﬂﬁmtﬁﬁe%ﬁ@d@?“?’(ﬁﬂt’mn °°"m9£§1@é?hq %S&!&S&?Wcj?éd f or
user nmanual n & 1 ik i : i e
steering mhe?ﬁg?a%ﬂa)tﬁt rc#r'#gbi e,g'%ogrmﬁcs'e @ﬁﬁ%@%}?@gﬁgfﬁi&!ﬁ%&%{:ﬁ& S
l'inked to theontesoltofthe systemecei ver apparatus 10 by wire, infrared, or

| t jcally, ' | tel eyisi enot trol.

anot her Wr si on ofn epRihaEemboAis;a mamial inul devics Sy5b 85 SWItah assRmbly
itch. Th ' E56Sito i :

?}tMemCas © Hgﬁhgﬁétig‘g{dgf Q? gﬁscan tﬁ]%l@gzﬁb?ﬂéle?ntgﬁg@%Bhegﬁﬁdiggg‘?g{sésll ggrg t he

swi t ch whi | etamili@Ocursot cantral ainca computer, with egch paditiondndicating ene pf four
Depressing it _again, then executes "go." | di the switch down. for

o b o’ secontogians, Baroyided 16F Ger mapudGneralir. il swioh fuay, Pa adpted
predet er m negh pRa | $R ol ; f f.getThgness t he
receiver appgbr a?%g}{ tf‘otlﬁr?ay 'g?éatﬂhﬁgggftanp%lrn{) fnyOb“e’ f&géexedylethe%&gﬁ E’gﬁr s a
day. | n 15 decontroldsiinked/to thewest oltherreceiverapparatus /by wirebinffaredtorst or ed

[ d LRAM  whigh i t of 28 whi ch
Lgngﬁgegml ?"t: ﬁﬁ%s ?\éﬁ§'é%s®%@goﬂé§9%§@‘gﬂ Te?m?tgezﬁ%réhed to a s!tgrage

edi um such as a_dngitied verdich 8t frafserntgMEES D jAEILbES R dHebadiiikcorfrol

magneti c di sk_or an optical disk. Tuner 12, mcrocontroller 20,
condi ti onal &witel.s Thewuser brigfly depresgesithe switeh ip sedectithe categorg oritem ashat

e, " CBRbRBRIESAS A hsblls haHiendt o4y GfhrhEg TR S whie an
i nfor mat2en, agR@! HaRN RN i$ Beinh 768d @XbERBE "Sb Dapréysiig/it d§ain then
executes "go." Holding the switch down for e.g. a second or two executes
"back" at any time, to return to a predetermined point in the database.
For full effectiveness the receiver apparatus 10 may be at least partly
powered on 24 hours a day. In order to conserve power the received data may
25 be first stored in random access memory (RAM) which is a part of memory 28
which consumes little power and when the RAM is full, transferred to a storage
medium such as a digital audio tape, a magneto-optical mini-disk, a magnetic
disk or an optical disk. Tuner 12, microcontroller 20, conditional access circuitry
16 and memory 28 are the elements that typically remain powered on at all times
30 (by battery power if necessary) to receive a continuous update of the broadcast
information, and thereby to stors current data in memory 28.
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When using the Vertical Blanking Intervgl to transmt data, it is possible

to transmt at a,rate of 2 ne?égi_ts- per second on 6. consecutive
Vertical Bl ankiW§en using the:Verical Bianking iterval 1o ramsmitideta dtispossiblaitat i on

to providsg,, ] 8 L makite SE6 Q hannel:wi th..g S0%.ernrar _correction
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a portabl dnterval lines edch with ar50 micropecdnds duratiohao provide 2241060 bitpdrhe

housi ng the user voice 0 pyal . interface 40.. I n another embodi nment

t he recei v@coﬁﬂﬁa&'ﬂﬁgwﬂ{" qﬁg@] rar gofreglioniovernead.nt o a conventi onal

Conpongnt & and LV 58 eediver opRafeld 10 FodigcF e Bonpble G ™" |,

one embodi(shmilartec portablefradio) ndiinclldes in theshewEing €8 usér vaice or maliigtr M ne
t he out put, speed. of s-pee&ggout. ut, . The digital to analog converter 30

or tge voi'B@%%sW@i I qdyaenb@edapalvaaapaaraamﬁf higuse1 is@u%lki ng
P nor e goly8tcnd! PAYRple'éHon 6P Rbforicte A, Sh@RAq 3 bl °71.c'

speech spessmamndeompomnents Hnd wherecappropriatet @ separite usef interadensof ast er
anal og‘ us to skjnmn rr@qrql nted - ,-zngitﬁeri al . Thi s speedi.ng.-up can use well
known Wechni queld My difpent yger integiace 40 ingludgsiasprad-cameoldeps bet ween

ds. A Shd¥inhafneSih@W]
vants to cgtatrineing duifu SRAEINCR SLtgut The digitPFandlof Wfivolist 4571

notes. 20 or the voitesynthesizend5 may receiveydatavfastes thar norhalspeaking speud.ace
40, the nupber limted (for instance

- of T ds - | ded is typjcall
to 5 to 1 '%Wﬂllllfﬂmﬂ’g tagg%aﬁwqo%’gtagh?ﬁﬂ%gbpa.' er thanjnarmalispeeeh voi ce |

. input T ecogfed.i ke b b hfar N C cndanh r

entF;odi nment , tievﬁggrﬁfﬁ%éérr' glecrfeacfe o@gﬁ&?&?ﬁ%’ﬁ ?Pe_e-—%cell'lssé)qs %aé_ g ?s _eréble S
associl@t ecabaves sa as-tadebtain isformation fastescaralogousto skimninglprinted _
various a Lles in.the near future. . .fhis provides visual digplay.,of the
tat abase AR L s, shebaing U Fan b wellstitvin fechpldiss shaf shange fiaaier o
the . ininate B Gaps bi n words AV RWihd dotv r b bhi and
storing tﬁbeﬁgu'di gt dat a i%s ge%eencv(‘)’%%sg\g‘sggm? grgwggﬁh’?"h#ﬁﬂég%ra?% ed),
t he requi réspdircagethe userwants to carefullysmotesvhat i__s being=$aidsfov @xample educed,

as are t h%ﬁﬁ&wmﬁdrﬁgfei of mem).r y 28,

20 ~ Inthe embodiment using a voice activated user interface 40, the number
of commands provided is typically limited (f_dr_ instance o 5 to 10) and hence a
relatively simple commercially available voice input recognition circuit is

‘sufficient. o | o
In another embodiment, the user interface for an automo_bile’-bas’ed
25 system is associated with a heads-up display, expscted to be available in
- various automobiles in the near future. This prOVidés visual display of the
database menus a_nalog'ous toa COmphter screen, to allow faster access to the
database menus. o | o |
Advantageously, by transmitting and storing the audio datain a

30 compressed form (even though encrypted), the required bandwidth of the

transmission channel is vastly reduced, as a’fe the réduirements of mémo'ry 28,
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substantially reduci ng the conponent cos® of menory 28. Wen used in

MM sub : 19 o . elo] ; e~
noan o Sefebi BuBsmrially rédliig e’ mpoidit SoSeoionRAF 28, Wghyced 14
In use, aft &M sobearsier transmis_sidrm the typical n@mpﬁssim apegnl) is aneekilobaudp irogn ans
There my AP HARR fia §pical Apedtil wRtsthisSER L 1B MISOA O the i mted
transm ssion di syapgeg I&{t%rb?cguiﬁ%ﬁ 8fiHe r%eéivﬁé Sppdiatus: 100 tﬁBﬂJ(}i%g?)rGQ?hﬁﬁ' ng.

feature (as iS now ava commerclially I'nvarlious ra n one
enmbodi mebt iiol the drbquenciesraf the focal statioas providing sl transmisstonsi oifwraanayg a

articular signature or, f uenc t o _myj nt.ai 0. recepti.on even whe

P ovi hof rombe BRI svth steBNS T dhe afed diud Bt fmitar TETRENSHOR WHRr@e, ..
to the trangsy j Scdl‘ﬁﬂ ok ' 1 WokV: j It

will take | iﬁs‘%ﬁ%&@ﬁrﬁnﬁ'oﬁ t engsﬁ%@]ﬂ?ﬁgggn@ﬁghgntl réewaéﬁ band or

TV bandcommerciallyf invaribas sadjos) inrane erabedimarit inciuded in microcontriilier 8@t a

Cect 1P o) Sl o vl o SHLBE R PRy o "
transm gped ré&éﬁﬁ@ie’?vé}ﬁ%eﬁ MEVIRG frof tﬁe"tré’ds‘iﬁ’i@bi@n'd?é% of BHé 'stdt%ﬁ%déﬁj(ing

appar at uses onging to users who have not paid the required (€. g.
nmont hl y) sulibesepticeto the trarismissionrareaiof a seicond stationecarrying thesseniceodt can
be used to pr, t tire dat

id ) b i ndi yi dual
par 5 of ¢t nOWI364 SNSRI o e ARIOTH D s tpe Bptre EMBand gt 1Y
In an alter r@é'ﬁ !%h’ﬂp%@”ﬁesﬁi' SaRURSItrdRsmisRignon system where it is believed

there is a problemof’ manufaCture and sal e of unauthorized receiver units,

proper data encr ythe datai decnyptibn/aceess of bipckdédismecomplishag/insavetalcr ypt i on

of the received data with rvption circuitry jin bl.ock - Hence
unaut hor'Pz ec?raé@%%ys%m Qfs ?@%ﬁﬁ@ﬁ@ mae éééﬁeéé?@&"&éﬁﬁmeﬂ%ﬁ Rircuitry
wi Il not be tpfinditted fwitho@ data encryption) to dib&bleNAdieiidartetiVer pparsi@sds/pt i on
system (anal ogous to pay-per-view caz2ble TV encryption), decryption

keys are delbelenging by usaxsi whe hame mot paigithe requirech(eng.i manthiy) subserptising er

" read ol y/oRdSesAvElE s e- The sRenirtahtRihe teddin Provispartess el 3
number. All dritpe 9atd base BPtcindividiil paRs i iRl titaise/Ripuhdity 68 whatBifd er
20  user has paid for.

In an alternate more sophisticated decryption system where it is believed
there is a problem of manufacture and sale of unauthorized receiver units,
proper data encryption is used, requiring receipt of a key and decryption of the
received data with decryption circuitry in block 16. Hence unauthorized receiver

25 units without such dedicated decryption circuitry will not be operative at all.

In one embodiment of a decryption system, (analogous to pay-per-view
ca2ble TV encryption), decryption keys are delivered by radio transmission.
Each individual receiver unit has a unique "hidden" key of for instance 40 to 50
binary digits in read only memory. Each unit aiso has a "public" non hidden

30 serial number. All transmitted data is conventionally encrypted using a master
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which is changed periodically to enhancm security. Each receiver unit

recei ves The master

oy 1 ot r invbich s Bhabed PafibMicaly fo Rhgace gggu”r"t?S'E%ch (BEPIVBEHBRI | y ¢ ho
br oadcast fgcaieeizpm rqleytbqrébﬁmhéddréﬁahs b0 transmt key

i nformati on. The ey Information s a seri-es ot packets one packet
for each i ndi-vi Theimasterkeyis transm:ttedtto eashhunitaasdollowsc| udi ng (1) an

|
oot ver unit- Periodal 10 pigudiablraRsBidaan of i e inteBopted Bur 1 en |
MBSt er gKeVir RSty Rbgthwlanéﬁemawmdrgﬂﬂsn is aﬁggbrs?g g%fckél%eohggﬁcl@{( uni t

havi ng that particular serial ver un for
t hese packier eachiindividuakregeiver aiitbwith each packet including ¢1)amaddmssrietdcur at

I
Pace ver - hichis the plli serd) Hulnlhet o é%rlqﬁﬁarrgcglw %arfgl&wed By Wlan o
seri al nunsé&ohdﬁéldwérﬂsm%lﬁmﬁmefk@ Order to Heg{ﬁgth%gequent

key field, thereby obtaining the master key, i
15 encryﬁi%d of 4he receiver unit having that particular senal;rmmhsr syst em enbodi nent ,

ohyaraa, o Ge! PHS chPsSunis 1nok o thEbe SBERela e SR aeRBt AL L ot )
The key 'Sp@rtlb@l’a?‘élgriattﬁre%r%chﬁﬁt‘béﬂfcul&t'tfmes to ﬁevd%ohWMtﬁrthézﬁt ey is

enbodi ed in an el ectronical |y readabl e card i-ce 20 - inserte fo a

sui tabl e p\blhen a partisularseceiver unit receives the packet including Irtsrovmm?dressnt | (
' t ov1 ri et ticul ar
o o Y BB ShrdEnluPoSh vk 4ol ot IR Subseaysriariiyiondh gt Cos's
or. other v | BAEHNIAGhE niEister ReYTeA ovdier cﬂgﬂ@ubsb ént20 to
sel ect di fﬁfﬁ? %rgggof or |d|g1f‘tferent types 8f ortmé’ae'[ ories g? i

i nf or #@ i oencrypted data. The device of Figure 1 as incorporated in a

conventional ra t he

rad:/o or tel evi Ql%ﬁg‘r’%%%ld‘\?g'w*ﬁﬁﬁ% Bﬁﬁﬁgﬁ%ﬂyk@'bggly%mgp %*Srt he

convent i onkay fordiaehdndividual redevertunites lgwysnsau{ dellvetrbﬁ t@%ﬁbh@isele' Qge;)tafjloﬁ g][
ure Wi '

aremle:/:‘ .S'e?neérmeallvo&ﬁcgfﬁgm 53;03@3{9 The ke is enteﬁe@ infg @asmraeeiver wnito
-Sg?‘;g OZZ“’WSQ&?&B 6r HYRGY Vs B aiba T AnYiedtrdiedif/ @Qaéﬁ@%éla or device '©
PCT/ UZWb/ Oihdérted mto a suitable port in the recelver unit. 11
In another embodiment, voice synthesrzer 45 is controlled to provide a
variety of partlcular voices. These vorces are selected by the user, i.e. to be
male/female or other voices, or the system is programmed via mlcrocontroller 20
to select different voices for dlfferent types of or categones of mformatlon
25 The device of Figure 1as mcorporated ina conventlonal radio or
television receiver uses the antenna 11 of the radro or televrsron recelver The
tuner 12 may be in addltlon to the conventlonal radio or televrsnon tuner or may
‘be part of the radlo or television tuner The other blocks of Flgure 1 (wrth the
exception of ampllfrer 36 and loud speaker 38) are umque to this system and are

30 added components to a conventional radio or television receiver.



Anot her awbDosrsoant nay enconpass all of the el ements of tIRECTUSIS04284
unit except the interface 40 and audio e*’ ments 36, 38 in a device |ocated
in the trunk of an autonpbile, simlar to CD nusic systens, with an

gut put nini radi qnother érhﬁd.iéli‘ﬂéﬂt‘i\*ialyt onesmpassdll W&%rﬁ%&r ofAlkracifer
channel . This radio transr’%cher out put” woul d be ‘coupl ed to the standard

aut onobi | e it except theatartacedsth gnd auﬁl@ elementsy36,:38inadevice ilepated irthenhe

acepti on adink of & i FonBE ARREY CPlmhR® SRkl Bl Al o

recei ved datmristiftéotupedas an unusediFEN of 1AM 2aio Chanfigls THESRdiopaNemiterd the
disk is Bl ayed back on the portable 10 (autonobile) unit. A further

vari ant Bnciouipiut woulde eoupledita lhecﬁamdard awjompbile radio anternafon outputtingan
aut onobil e u gged fromthe honme base and pl ugged
I nto an aut @Rﬁ'&?gﬂa@ﬁ@@ﬁ%}%ﬂﬁﬁw ng use while the user is in the

aut onobi | e. Anuther erﬁbédihie%ﬂ%ﬂﬁé réz:@nm mﬁa;oﬂroofdet f&?tﬁé’fé&ﬁhbﬁ and
illustrated in Figure 2 indicatin ow ng steps and el enents.

The data gersiorageref the dataoin aho a)aaermlt wbekeln the recelvedidatais stored on

heve and i niAPRERSR ederieRaitoyel nRA R HER P Hyal vtk dnaRE noriable o1 o

gat hering anduwimstiie} unh. Atf@mertmmlmﬁa&wwm&%ruﬁm&maﬁtnﬂlwes a
dat a base. For the audio transm ssion, this news and ot her audio

i nf or mat i on Teaturesof an gutarmebile wnit whishiaanhe unplugged from the haralbasg angt o a

Convertor S ahimopls ung it Rehlind Uet b BRdieePRintRer 1 2o

audi o data fautomobide digitized audio data is conpressed for menory
and bandw dth considerations in conpression circuitry 57. The

conpressed di gi t i hstrangmigingspentien pbthaisystemds dﬂ-@f@ﬁﬂdﬁl Figurs 2 indieatipgs s

i 50,157 tpe 16bitfp Sieis ort plefr it Stk ithofat Aoy SnibridibRate i

det er m nes tdsaadbamnnt(non-etectrodr@»stqwonmwgaﬂdirﬁbrmanom therlng!s5 and
subscri ber. hl'he encrgﬁ d dl%ltlze audi o dat a establi shes a data

base. the ne infermation Rlassificalion andjotmatting 86 Thesg arg thedataer i ¢
T honr T cor gt B i Sord s il SR 08 VAN Y e
formfor trdasel Forthe audio emlsmisst@h limsdm and otHéﬁa&B(oZ&fb%anon is input
PCTl Usgg/ 0421%46 the electronics portions, by speaking into a microphone {not shown) the
output of which is provided to a convertor 60 which converts the analog audio
signals to a digitized audio data form. The digitized audic data is compressed for
memory and bandwidth considerations in compression circuitry 57. The
compressed digitized audio is encrypted in data encryption circuitry 58 according
25 to key distribution instructions from a billing/subscriber unit 59. This
billing/subscriber is a human input to the system that determines the decryption
key appropriate for an individual subscriber. The encrypted digitized audio data
establishes a data base.
When it is advantageous to usse originally alphanumeric information, such
30 originally alphanumeric information from news and classification and formatting

step 56 is conventionally put into a form for transmission and encrypted by data

-
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enerypwé€&MCU|try 64 which is simlar to data encryptl;%{ghégﬂetry 58.

Switch is controlled by an operator to determne he system
transmts conpressed digitized auqpo or al phanumeric information. The -
Data fromswi tch a transm ssion path such s a ded| cat ed
tel ephoneeﬂ‘¢rMBt'%°F€lJ'HY§4 ‘ﬂ’h'é’ﬁé?nsyﬁﬁ'%’@@@ EHRYRNOR Cireuitty 38.i wWitely61 adi o

and 1l eviskidfiroie %h dfferatar to dete mrne' Whéthef the ?ystéﬁrvtr%?smﬁ? needed

quantlty Of au reasonal conserve
bandwi dt hcomgressed digitizeg aorim:or alphahumeacenfwmatroheThermata from swittla i s

: pﬁsseg thri)u hga da%ir R:i;) éﬁl C(';rgrlth gﬁ?éﬂﬁgaénh%\tpl end
This dat a® dﬁ%ﬁm @@ﬂ' t(?cﬂtlonto
dat a ﬁor mﬁ?@%%?d&&atuﬁh%ﬁ&p%%ﬁ? ﬂﬂ%?&dr@%ﬁﬂ%ldﬁé&n sfatidnlsd.r ansm “f ng

n as Wth nost broadcasting
facilities, thin ordentorpmrdetriemeedeqqoanﬂty of auchmdatazra d reasonablaf timee
avai | abl e bandvm dth-of tran ?s OB or -avai | abl.e not .only

Gsing t helramy 10 FRREeHALE se Mamery Spscaathe Foceay, e gtiis

t t d 15
e o e B3l throi ) e HBfEGBossRorf AR0RRE A e 1A fRgfiting BRdspeed, 1°
br oadcast Tbarrnmacoompreesrodes indludead peblock 57lin ﬁgmetz dn addhrenstpedala of

t b t h ih

ool e, Sack e khadnistion fadi i R he Solmaros Boed
af oot s g wdYashiofPag K 84| rBadeaSig citiéd, 15E vBRRIHINSION tadliy caR | on

The vari atlon In t spee unt of speech conpressfon can be
dynam ¢ ambximize themse ofnhe avarlalbletbandmdthroj transrissionfasravatiable bei ng (

t tted t ed d 63 i ed t th
i e Fémory by notoniy ki SRk HeRBhed Bete fmBrassi B35h rnﬁehr”e"or °
the tel evigt e8n ¥ankiitthe data aPhatld Dﬁrdlétbﬁrto Whe $poed ofs Pédedlat a

i nsertion device 62 for transn153|on 25 by conventi ona t el eV|S|on or
r adi o018 r anétransmission of thedatanan i faster thanithe Sveal time" speechwhen onal audi o

he enbodPREATEERE SRRt oA BerdBrE st i BB e SR ¢ oy be "
vari ed f otrapgfriggion aan beesiowef tharsthet eeel timeogpetichdf oAl favawegi ment in
Figure 3 i ncl udi ng. many el enents identical to Figure 1, nenpry 28

recei ves BreRdaast bandwidthigiobe @aedamsoraname in trapsmissionspees atieftag by
condit] Ongiﬁgﬁlﬁer%ﬁuﬁe&% trtarn)én'ﬁ@a given Moaﬂ 3&9&:‘}mat|on The varigtion in the

PCT/ US95/
I'n an2@l t gpeetiiand thetzmounmtof speeth @ompréssrdncoarsm@dmam;ocarrd:ue arfunditon

perfornms its function prjor to, storage of the digital data in nenory 28.
Thi s of the nature of the information bemg transmitted.
The completed data on line 63 is rnserted mto the FM subcarrler
Separate Audio Program channel the aotwe plcture or the television Vertical
Blanking Interval using a oonventronal data msertlon device 62 for transmission
25 by conventional televrslon or radio transmltter 53 via antenna 54, in addition to
conventional audio and vrdeo program generatlon of materral from element 52.
~ Inthe embodiments of Figures 1and 2 the order of the elements may be
varied for partxcular needs of a system In an alternatlve embodiment in Figure 3
* including many elements rdentrcat to Flgure 1, memory 28 receives and stores

30 encrypted data on line 14 prior to processing by condmona_l access circuitry 16.



enbodi Mentwaesdims that there is no need to conserve use ofp E/&zg?
A system for audio information dissem nation as described above creates 5
possibilities of uses beyond information 43ansnmitted by voice or

I'ph i dt B I olljn theco e nd data
?r gngrr#ggirg?\ rate ! (D aite '%aﬁe eéﬁo\éﬁpéﬁ' é*get4’#§ﬂfn§§?§§\ %PS%E'VC”% The
transm ssion ;Sgrfdﬂﬁlﬁ ifs ﬁelnlcﬂé‘ﬁ pﬁor to storaff Bﬂhé jitd] Yt mhbﬂfarf 2BETRIsVi N9

device to receive onl Yy m,ISJ“C hese oadcast. transm SS1 ons nay
i ncl ude e.g. smiogimem assutﬁeeﬁhaﬂbarermo:need tmoo?nm;;ee of memaonyt28.

corcabi e rocelver RS foriAtis (iRl ARsarbation s dbSeibed sbads Gates
except forg V%%élﬁmdﬁ%s&rbe%naﬁﬂomﬁéﬁttéﬁsmﬂéﬂ ﬂéye)g@tgé gﬁmﬂ%&ér&

repl aced a headset. User interface 40 inclu utton to
sel ect speci fdatanﬁyuselactively controliingitba compressiom and idateatransmissionciate the r y

nas. cont  act creRe AT e Hrepa s, UmuSR” TRE sREBnTsRod BLELSIG AR A 25
i ncl udes onl y"waRARIATMCI9pE porEBle/ recBividg device ?d'fédeﬁleeéﬁlﬂmsﬁé Offfasehe

Il ength of music play required. A separate g_ source is
i ncor por at ed bioadcagt transsissions smydnclude . g.aa: opJen lastofrookmaslc for

|1 he b d LG wh
20t he.udlh i GenaettePr SR Soptindliine Hreb@ryBsa nidne Hanstusier el Tis 3o,
digital to speciilfoabidraceive? had@llahe e@iﬂemswé %ﬁénﬁ&es’tﬁﬁeﬂ%ﬁf@d in
addition to the above not ed el enents and only when the

user is |istcexoaptier vaice synshesizer 45 and rsmtch Z& 3'1'!&@411 aplsaksrcases @eplaaed

I ntorval of ot BsgeehHEk iRt 3 Fociddiia push Bilon 10 BaleE! busdte AuaReL

or an FM Subcggisttigns. ThegonaiioPal access cnrcuntry 16:Erpr§g&'méﬁél§ Treéﬁwb bmy thé
addition to the FM subcarrier, Separate Audi o rogram channel, fhe

tel evisi d& aclype@ mu&t@alesemgnaihq user hascontrasted/for: ino@nder t0 COMBEIVXi ng

e used i n acaaperAid Sk, oo i<l SRSk 2obdes ity 1BAMICT <

radi o 30 changigfficieat ®estbrrthedefigthl ofimusit pleragnRed. M%@ﬁérat@iﬂrigﬂiférpower

t el ephone systens have a central transmitter in each
accormodat et $RHIGE iRincarparatedindeep tuner 14 ovnditionakaccess Ci l'CU't'Y 1 3

wthin s ceficropgntroler 20 andmemary 26 active fo receive e braadead mysic Wiy .

dedi cat e 0 thearssrisaotousing tiportalsle deckivar. OdcoAPREsSIOS cirdiitrpdol Higial to

dedi cat ed analog converter 30 and audio amplifier 36 are powered in addition to the above
noted elements (12, 16, 28 and 20) only when the user is listening to the music.
Tuner 12 is adapted to one of the transmission channels described above; the
SAP, the Vertical Blanking Interval of a television channel, an active picture

25 television channel or an FM Subcarrier transmission.
For a broadcast medium, in addition to the FM subcarrier, Separate Audio
Program channel, the television active picture area or the television Vertical
Blanking Interval means of transmitting the data, a dedicated radio channel can
be used in accordance with the invention. An example of such a dedicated radio
30 channel is dedicated cellular telephone channel. Cellular telephone systems
have a central transmitter in each cell that accommodate thousands of telephone



channel B‘;@y #@ﬂ ude a satellite transm ssion of the data. Si nce
some subSLTY A may not have their receiver units on WheRCTESISMNIS 5 dat a
is transmtted, it is apparent that theqproadcasting facility 50, 51 wll
updat e the data base fromtine to t|rre even if no new informati on has
been recencaljs within itecell. Drel of:thesehanneds inmeachicelbof suchea pystent mayrbeiews

of “the-  ni BPHitEfashto Bhsmissiortbf SR el Bk ah deci dedlGmbion

have been %hQMﬂellrﬁayﬁlﬁ:llﬁh!@wswélllterar@s?ﬁlsdi%ﬁCdf'thé‘élaté' nce variations in the.
preferred formw || be apparent. to those led-in the art, the :

i nvention shoul $inea semasubsstbers mayinot have tlterereqwarfUMs on whén rcertah'own
82?2382 " et lsttpénérﬂﬁ‘eaa‘i |§ §p83reﬁﬂhgt%é %réé'dcas? ing ?achty 80 5&(‘,’%}'6&@% 4254
15 | 198 ditd base from time té time évé#ﬁﬁtd/ﬁéw%ﬂ%ﬂhﬁﬁoﬁ ﬁaé%‘éh"rﬁcéﬁl?f‘ ina

br oadcast si gnal : npri si ng t uner
extracting ggaatatldta& 81%55 s'EhQi dgtam @d@mgmgh news item may include a datea nenor y

oer i nt or Atk Eodd oo 1 8 Blor B yftircd e ioationy o cara )

and for indi catiwhilegrefirietformsTtheinventibn tavaiseen shown in the drawmgs a
controller cou led to said mempry and to:said .user. interface f

sel ectd qacﬂhﬁga$'ﬂ°ﬁé’#ﬂﬁ9°"$1'ﬂ@§rﬂiﬁ?éfﬂd)f0§m willibesapparent @Ih@eel ons

por ."Lﬁv% e Al vt s ot cppstyed es imitectoSRERRGRES (T

15 form slibwndmd descrbeﬂt butrhtteadterae set:'rann' nrﬂﬁteafollawl RiNEVS,
st ock - information, and nusic. . . he devi ce of

daim1, wherein said tuner 1S an FM broadcast radlo . _ station
subcarrier tuner.



20 woysnsifu The device of Caim1l, wherein said t UpSFruSosioasgt S sai d

data froma t el evi si on broadcast signal carrier

5. The device of Claim4, wherein said4¢guner extracts d ,

bl anking interval of said television br@g@ﬁt signal car qlmmmmlmm"ml
6. The device of Caim4, wherein sai r extracts datxa froman s «
active picturgqfsea of said broadcast television signal carrier.

7. The device of Claim4, wherein said tuner is a separate audio 30
programmi ng channtl t uAdeceiver adaptedts rR®ive data in a broadcast signal

PCT/ US95/ 04254 . 16 8.
The device of O a¥¥PRASRBerein said tuner is tuned to a cellular '
t el ephones channel . i ' id&adt si Fein said
tuner is tuned to a sa?'gl"felrtfgr eaétr&tmg sﬂigﬁgﬁfgffﬁ séid Btod ts@hﬁ‘() The

devi ce of Oaim1, whea@hemdntcoupled toosaid tyngrfonsioing said extracted datﬁtirrpri ses

"l udi ng el enont . f or @ User inertace fos pi\iglaGi 4 6 o el Blghha p el e

dat abase. . and for indiéating SEleBAYNE oA sl 8btbtlmentiey €i n sai d menory
conprises volatile Integrated circuit nmenory and non-volatile
st or age. a controfler coupled to said memory and to said user interface for

10 ~ selecting data from said memory in response to said indicated selections

and providing said selected data; and
a speech producing portion for converting said selected data to an
analog signal.

-

15 2. The device of Claim 1, wherein said data includes news, stock
information, and music.

3. The device of Claim 1, wherein said tuner is an FM broadcast radio
_ station subcarrier tuner.
20

4, The device of Claim 1, wherein said tuner extracts said data from a
television broadcast signal carrier.
5. The device of Claim 4, wherein said tuner extracts data from a

25 bianking interval of said television broadcast signal carrier.

6. The device of Claim 4, wherein said tuner extracts data from an

active picture area of said broadcast television signal carrier.

7. The device of Claim 4, wherein said tuner is a separate audio
30 programming channel tuner.



15 :13.- The device of Claim 12, wherein said_non-volatile

st or age 935'280“ sel ected fromthe group consistin§CHUSEHMadhet i c
tape, a magneto-opti cal di E a magnetlc d| sk an opti cal di sk,
and a non-volatile |nte rated, circuit-

14. The devi c&.of 3?%09%@%%1 e\aherwealsldueer @auaedéoagﬁIMIazed

audi o dat a. The device of O aim 14, wherein said
digitized audi (Selggpone °“E§'J'é' : conpressed. = _ 16. The device
of laim14, wherein said digitized audio data'is encrypt ed.

30 . 17 The device of Clajm1l, wherein said extracted data is

al phanuneric 9. The de\age Qf claim 1 wngrggl/s_qgmuner is tuned to a satellite
PCT/ USQ5/ 04254 hann 17

18. e devi c&GF 8 aim 17, wherein sai d speech pr oduci ng portion

i ncludes a speech synthe5|zer for convertlng sai d alphanunerlc data to

sai d anal og si gnal The device of Claiml, wherein said
extracted data 0 daThP @ﬂ‘ﬂﬁe %&lalm 1 whereln dpta-stored)in saidanemary ypt ed and

conpr essed, ancﬁo&ﬁéﬁ&%’aﬁ@ﬂﬁe’ Bfade. : : decryptor coupled to said

controller and nenor.y r provi di ng access to and decrypting said
10 extracted data

10 | 11.  The device of Claim 10 said data mcludmg elements for
desngnatlng a hlerarchy for said database.

12.  The device of Claim 1, wherein said memory comprises volatile
integrated circuit memory and non-volatile storee.

5
13.  The device of Claim 12, wherein said non-volatile Storage' is
selected from the group consxstmg ofa magnetlc tape, a magneto-optlcal
disk, a magnetic disk, an optlcal dlsk and a non—volatlle mtegrated circuit
memory. '

20 |

| 14.  The device of Claim 1, wherein said extracted data is digitized
" audio data. o |

" 15.  The dev:ce of Claim 14, wherem said dlgmzed audio data is
25 compressed.

16. The dewce of Clanm 14, wherem sald d|g|t|zed audlo data is
encrypted ' '

30 17. The device of Claim 1, whersin said extracted data is alphanumeric
data. |

-5.|I!IIIICHHIILFIIIJI-lllljll -



20. The Gy beseoef C aim 19, wherein said decryptor is enaghggmg%¥%gkey

devi ce operatively connected to said decryptor. 15 devi ce
of aim19, wherein said decryptor is engbled by a key

recei ved by said tuner. 22. The device of Claim1, wherein
sai d device includes deconpression circuitry coupled to said

TRMOTY to deconnrass Sahg duvideet SR A72 whefein said speech-préducing Horfis ' c© ©f

Claim 1, wherein sald user Interface is vo

24. The devi ce oindidesia speetiesyithesizerfonconverting shitcaliphanimdrs dafbto

a manual input devicg untabl e on a steering wheel; and a link
fromsai d manual Fﬁﬁﬁﬁﬁﬁggﬁgg"o said controller. 25. The
device ofgCaim1l, wherein said user interface includes a

control for determ ning a speed at which said speech producing portion 30
out puts sai d anal d§. si gheldevice of Gigiro3/, adwmsein said extracted data is data that has

/ /04254 . 18 | .
gg:T U?ﬁg 8evi ce ofeengligitized, gnerwntad and ompressed, andfugher cOmPrSIng &i p

speech- produci ng portion coﬁbrtsing: 5 a convertor for converting

sai d sel ected dat sontrolier anttlocspid memory fangroviding access tocandadgdryptirey sdidr
anpl i fyi gy sai d agglted Gl -

20. The device of Claim 19, wherein said decryptor is enabled by a key
device operatively connected to said decryptor.

15 21.  The device of Claim 19, wherein said decryptor is enabled by a key
received by said tuner.

22. The device of Claim 1, wherein said device includes decompression
circuitry coupled to said memory to decompress said extracted data.
20
23. The device of Claim 1, wherein said user interface is voice
~ activated.

24. The device of Claim 1, wherein said user interface includes:
25 a manual input device mountable on a steering wheel; and
a link from said manual input device to said controller.

25. The device of Claim 1, wherein said user interface includes a
control for determining a speed at which said speech producing portion
30 outputs said analog signal. '
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28. The device of O aim 1, said receiving system being adapted to
connect WOP528044t | cast an antenna of an autombile radi o PEI(US9Y/p4254

29. The device of aim1, said control i storing said extracted

data in a an integrated circuit portion of said nenory up to the capacity

of 26 d The dgviseaf Glaine di whedeinisaid hefevircludes afohannebskipi d
extracted data to.a storage portion of said memory, wherein:
sai d storage po‘\ruf‘f%p?@ogel ected 15 fromthe group consisting of disk
medi um tape nediumand a non- - volatile integrated circuit
nmenory. ' 30.. The .device of Claim29;, wherein said tape nedi um

is a digital audl.o The device of Glajm 1, said speech-producmg portien oempnsmg‘ Claim
ein said disk,nme S.a_ha

dovi coSor Q1 ai rf SBNVGRE Y HObYSAgEE Selaris Seato anpnalpg signali did
optical disk. 2gn amphf,e,- for amﬁlﬁym-é%ld‘ﬁhalbg éiﬁnéi' ai m 29, wherein said disk

medi umis an opti cal ‘receiver for.receiving a
br oadcast si gnal |nclud|ng conpr essed data, conprising: 30

a tuner connect r,oadc skgnal .at an i nput term nal
t her eof and havgﬂg gﬁﬁgg‘? @ﬁﬁl%rﬁal' sal recew,% Lt gapdélptef{

PCT/ US95/ 04254 gonnaction to at least an antenna of an automobile radio set.9

a decryptor having an input connected to said out put term nal of

sai d tléher, .and having an output termnal; a user
Interface operativel yg Wﬁ&%%g St TIEM 9, gﬁﬁreb‘?ﬁr%uer storing said extracted
datain a an rntegrated circuit portnon of sald memory up to the capacity of (

said mtegrated circuit portlon before transferrlng said extracted data to a
storage portion of said memory, wherein sard storage portlon is selected

15 from the group consrstmg of disk medium, tape mednum and a non-
volatrle integrated circuit memory

30. The devrce of Claim 29 wherem said tape medrum isa dlgltal audio
tape.

20 | _ _
31. The device of Claim 29, wherein said disk medium isa 'magnetic disk.

32. The device of Claim 29, wherem sard disk mednum is a magnetic-
optical dlsk.
25

33. The method of Claim 29, wherein said disk medium is an optical disk.

34. A receiver for recervmg a broadcast srgna| mcludmg compressed
'data compnsmg

30 a tuner connected to receive said broadcast signal at an input termmal |
thereof and havrng an output terminal; '

/
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a nmenory msayesmsoqn i nput port connected to said output termggsmmS
sai d decryptor, and having an out put port;
deconpression circuit having an input tef®i nal connected to sai d

out put port of said ng

a converter having an gﬁ%é{ﬁ?& r@mgg negp Rﬁé?t%aégkgﬂ OLHtgﬁftermmaI of
termnal of said sudmm@andmmgmoutpuammma{; ng an output termnal for
10 providing an anal-g The receiver of

d ai m 34, wherein sai d@488pl ﬁ%é@%ﬁﬂﬁiﬁmﬁly cen@mtad %sglﬁ' decryptor; anal og
| head 34,
fufther comprioing: | amembfyhaving dn input portGonnobtitl o EHd Yind tedhifalRry

an input 8 ern nal sgidijeerypor, add having an output pott; out put port of said mem)ry
and having an output termnal; and wi tch havi ng two

i nput term nals connec@&@compression circyithaying ?Ué'mmtt@@%bp%ﬂeﬁﬁd to:%aid nal s
of said voice 20 pytput Hoﬂ%?%ﬁmhéﬁ{orfﬁﬂd%tavﬁgﬂ\ Sﬁ'@\ﬁ?férﬁﬁnqlsgﬁtﬁj sw tch

havi ng an out put an ana Signal, and

further having a cont ralcoheenterrﬁdvmg)endnput@émnahmnbetbdmmdutput
decryptor. 25 he recei verqc} 34, wherein said
decryptor i ncl udeterminal °f sa'd decompression; Eﬁ'ﬁt haying an oyt tapmipakior

out put tg{ m nal said input port of said
nmenory, ?nd havi ngmw'@%%r o%lq{agdy?%?na ; and a

m crocontrol | er operatively connected between said control

termnal of said access circuitry and sajd user interfa .. VO
95/ 28044 35. The receiver o Claim 34 v%erefn said output termma?for providing an

PCT/ US95/ 04254 20

. alog signal is a headset connection. : :
38. The receiver aol? 8Pa|9na§4‘e', wﬁere I'n sard receiver is configured as a
portable receiver for receipt of nusical selections.

15 36. The receiver of Claim 34, further comprising:
a voice synthesizer circuit having an input terminal connected to
said output port of said memory and having an output terminal; and
_ a switch having two input terminals connected
respectively to said output terminals of said voice
20 synthesizer and of said converter, said switch having an output terminal
for providing an analog signal, and
turther having a control terminal operatively connected to said
decryptor.

25 37. The receiver of Claim 34, wherein said decryptor includes:
access circuitry connected between said output terminal of said tuner and
said input port of said memory, and having a control terminal; and
a microcontroller operatively connected between said control
terminal of said access circuitry and said user interface.
30
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39. A Jg Eﬁoj'or recei pt of broadcast digital conpresse a. .5

conpri SW% the steps of: : tuning to a 8’& ﬁ’g‘fzs%i gnal
including said digitized data; 20 extracting said digital
data from said ydcast . signal,:. . ., - ... i decrypting said
extracted digit .Qli'ﬁlgcelver%??}llélm 34, Where'"MWQG’Q'V%i'%CQFéf!QWW@é &ata; 10

accessi ng port immé ’é‘%'%%ggﬁ%,@féfam“%é%@mé 0. user

comands; essi ng sald accéssed portions of said
data; and converting said deconpressed data to an anal og
si gnal . 15 40. . A:system for .broadcast .transm ssion of audio data
co?rpri si ng: 39.  Amethod tor recel of breadcast digitgh campressest data, i nf or mat i on
to diggtal dat aomprising the ste s of: a conpressor -for conpressing said audio
data; - T _an encryptor.-for encrypting.said digital audio

dat a; _ tuning tera broadcast sigoal inchueling saiddigitized datsrssed
encrypted digital datg .into .20, . ransmi ssi op cha,nneL si gnal ;

a tuner for extractiSigractng %’%Fl@?‘ﬂ%‘%ﬁmﬁ@m §ignay; on

si gnal ; decryptin sﬁi&@&ﬁécféq d@g{&ﬁ;sai d extracted data;

a user interface for providi ng. a setof fenus to a. user describing 25
said stored data;  storing said decrypted datapntrol I er for selecting data from
sai d q@m)ry in response ons. from sai d nenus;

tp . ..selection: _
a decryptor for decr??ﬁqsﬁ@gs%q@ef'%&f5§'p§$°redtdata-'".fesm"set° Usgrdeconpr ess

for deconpressigsmmandsse! ect ed data; 30 _ a converter for
converting said digital data.to. analog audi-o data. . WO 95/28044
PCT/ US95/ 04254 decompressing said accessed portions of said data2and (

41. A nmethod for br f. audi o data :conpsising the . steps of:
~converting said dat agqarg’%ﬁ’gq g?'? Gommpressed datd o an aﬁaltog signal

15 40. Asystem fo'fbréédéést 't_'r.anéhi'_s'si'oﬁ of audno data comprising:
~ aconverter for converting audio information to digital data;
a compressor for compressmg said audlodata
an encryptor for encryptmg said d|g|talaud|o data;
an inserter for inserting said compréééed ehcrypted digital data into
20 a transmission channel signal; | R
a tuner for extracting said d'igital'_ data from said transmission
signal; .
a memory for storing said extracted data;
, : a user interface for providing a set of menus to a user describing
25 said stored data; | o
" a controller for Sélecting data from 'sa'id rhemo-ry in response to
selections from said menus; - |
a decryptor for decrypting selected data;' |
a decompress for decoﬁipressing 'said selected data;
30 a converter for convefting said digital data to analog audio data.

)

L



conpr essi We g&Akeksdi gi ti zed dat a; ~ encr yptpeussioshss

digitized data; and 5 br oadcasting said conpressed and
encrypted digitized data. 292. A nethod for broadcasting
audi o data, conprjsing : ) . ' i d
audi o data to di g+ i Ze%‘-@egpéé?&sbrggdcast of audio datgbmﬁag’tﬁﬁmétsié&% @ZI ection
of particular el enent sgnveding skt dabeiedigitiRed data; conpressi ng said

digitized audi o data; encrypting said conpressed dat a;

broadcasting a si gnal GaBpEgsihg said digitizeddatad and conpr essed

dat a; ! S t rom sai d broadcasted signal;
15 st or?%cmdﬁgégm@fééﬂd%%t gna provi di ng

a set of grenus for accsadogsting shidabmpressed and encrypted digitized eéatd.ng i t ens
fromsaid set of nenus; provi ding portions of said

stored data in response to said selection ¢ of itenms; 20
decrypting said pyevid [ ' ——— .
deconpressi ng sai @dec&%@géamoaé%%&h% a6 agtéf%bﬁlpﬂsmgctgrewsé??sl Hfg sai d
deconpressed data to agorvertirmpsait audio data to digitized data43. The net hod of

Claim4l, wherein a speed, of transm ssion of, sajd 25 data i s varied
thereby to efficient| ylorgingmanus MrsalRaion of narigularglgment of said data base;

br oadcasgs si gnal . : ﬁ%d@f . Caim4l, further
conpri sis1tr99 the steps O?qmprassmg sﬂal}d dig dg‘?g\a}%i ng digitized

al phanuneric data; 30 encrypting said compressed/datang sai d al phanumeric data;

o) agss & e YR Gtadting & signal including said ncrypted And compiessed
data;
extracting said data from said broadcasted signal;
15 storing said extracted data;

providing a set of menus for accessing said data;
selecting items from said set of menus;
providing portions of said stored data in response to said selection
of items;
20 decrypting said provided portions of said stored data;
decompressing said decrypted data; and
converting said decompressed data to an analog signal.

43. The method of Claim 41, wherein a speed of transmis sion of said
25 data is varied thereby to efficiently use available bandwidth of said
broadcast signal.

44. The method of Claim 41, further comprising the steps of:
providing digitized alphanumeric data;
30 encrypting said alphanumeric data;
transmitting said encrypted alphanumeric data; and



22 3 selectlng sai d conpressed data or said encrypted

al phanWﬁé‘ﬁﬂWdat a. 45. A nethod for tran®&T{USosd254
al phanuneric data, conprising the ste 5 . of :
converting said al phanunmeric data to ?zgl tized data;.

form ng nenus for ssdieetin C?Dsardfcqmpreseed datsesaidiencofptedi d dat a;

encrypting said d|g|t|ze dat a; : broadcasting said
encrypted data; 10 aphanumenc data. ‘extracti ng said data from sai.d
br oadcast ed si gnal ; storing said extracted data;

providing a set of nenus for accessi-ng said data; -

sel ecting itenss,frofmethdddet trahsmitting alphanumeric data, compnsngtheChteps
portions of said stored data in response to said selection 15

itensd of: decrypting said provided portions of said stor ed
data; and , a4l Yath rtions to anal og
si gnal . ' conv&g‘hngﬁ Pﬁéﬁ @rg"%rov %ea'gmggggjrdggsed digital audio
data to a 20 fdvnmgzlmammttoaselecnore of particplar segments of said data;

an analog to digital conyerter, havin input termnal connected to

‘receive an audio si @ReYPHRG sﬁ!ﬂ/ﬁ"ﬂﬁ'zﬁa ﬁ!ﬁ'put termnal; and
O mesrmn oL " SR Srenbbaley 10, 2 (0L, Lo
25 10 term nal extaadting said dat&fram s-dcbma_dq:_a_stedtstgnatal d broadcasting
transmtter. storing said extracted data _ |
| provrdrng a set of menus for accessmg sard data,
selecting items fr_orn said set of menus, S
provtding portions of said stored.data' in resp__onee to said selection
15 of items; '
decryptmg sald provrded portrons of sard stored data; and
convertmg satd decrypted portrons to analog signal.

46. A system for providing compressed digital audio data toa
20 broadcast transmitter, comprising:
an analog to drgltal converter havmg an mput terminal connected to
receive an audio srgnal and having an output termmal, and
data compression and encryption circuitry having an input terminal
connected to said output termlnal of said converter, and having an output
25 terminal adapted for operatlve connection to said broadcastrng
transmitter.



