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BACKGROUND OF THE INVENTION

In places where multiple languages are'spoken, there is a

need to provide movies, prerecorded television programs, °

educational videos as well as many other forms of video/audio

) programing in multiple languages to accommodate the multi-

Most often it desired to have the

capability to play back the multiple languages simultaneously

One technique used to achieve this

result is to use different viewing channels for the different

A separate prerecorded video tape is generated for

Each tape contains the same video information

but necessarily has a different audio signal for each desired

The tapes are individually played and broadcasted on

The viewer selects the channel according to

the language he wishes to hear. This method is quite obviously
inefficient as it requires a number of video playback means and
available television channels or frequencies equal to the number
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but-necessarily has a different audio signal for each desired
| anguage. - The tapes are individually played and broadcasted on

different channels  The viewer selects theschannel according to t he.

| anguage he wi shes to hear. This nmethod is quite obviously 25 inefficient
as it requires a nunber of video playback neans and avai l abl e :
t el evi sion channels or frequencies equal to the nunber of languages in
questi on. audio tiggkggseach Feppgsenting gl désferartsdpnarad®e. agp/ 411, 214
entitled Miulti-Lan e Recordjn and eprqduc stem 30  .describes a
nultiple.langGB§8dg §%ﬁﬁlﬁﬂ%r¥ﬁ 2 SpPTR BN Iof = Pty Roaitar 10

2 audi oy seacao&ﬁspézes‘%ﬂak e th ol Ee&mddaaega@&?s RiBuse it
encoded into t eo signal using frequency nodul ation t echni ques.

However, that emplbpgi dra 16 Sesitiaiiqag g Oumsi e katBeonise videapiyidtanahay
t echni ques which conprom se video quality and 5 produce an encoded signa
i nconpat i b¥e prodeseianalehgodedignbheincompaitihle exe mairgéhakhe sogpat fipbe t ant

connunlcatlons channel s.
with several classes of important communications channels.



3 | SUMVARY OF THE | NVENTI ON It is

therefore an object of the present invention to provi de a video system
in which nultiple |anguages can be encgded within the bandwi dth of a
standard vi deo signal. 5 It is another object of the present
“invention to provide a mul tipl e | anguage systemthat can operate in

conjunction with - existing videot aee formats _and exi sting videot ape
pl ayers wi t hout nodificati or the player.

It is another obje of the resent t rovide a 10 | tiple
I anguage br oadcast %gyéf etr‘H‘W?l SHep?rb\ﬁbd’é? amgs)eqi CPEBF%“ mve%éf.?:ﬂ“ﬁ % ngual

capabi Tty wi 1ok ologliigal 59Beal dhenbeRdildiBic 1andiagbliecdti garlcast

si gnal . is further an object of e present invention to

provi de aan@uhédpd:ﬂ:ﬂmnguagﬁaﬁmaaidaasf 5)&bﬁﬁhh‘¢lhﬁ}depr exgaes. sel ectabl e

15 mul ti-lingual capability with little or no degradation in video

qual ity or Ssound q&tl isyanother object of the present invention to provide a
multiple language system that can operate in conjunction with
existing videotape formats and existing videotape playeré |
without modification of either the format or the playér.

It is another object of the present -invention to provide a

10 -multiple language broadcast system which provides a sele?fable
multi-lingual capability without modification of the bandwidth
of the broadcast signal.

It is further an object of the present invention to provide
a multiple language broadcast system which provides selectable

15 multi-lingual capability with little or no degradation in video
quality or sound quélity.

An audio/video system for encoding and decoding a video
signal and a plurality of corresponding audio signals is
disclosed. The system includes an eAcoder means for receiving

20 an input video signal, a first audio signal, and a plurality of
second audio signals which correspond to the input wvideo signal.
The encoder means combines the input video signal and the
plurality of second audio signals to producé an encoded wvideo
signal but leaves the first audio signél substantially unchanged

25 and then outputs the first audio signal and the encoded video
signal. An audio/video signal communication means is connected
to the encoder. The audio/video signal communication means

accepts the encoded video signal and the first audio signal and



An éudio/video system for encodi ng and decodi ng a video signal and a

plurality of corresponding audio signals is di scl osed. The system

i ncludes an encoder neans for receiving 20 4an input video signal, a first

audi o signal, and a plurality of second audi o signals which correspond
to the input video signal. . The encoder neans conbi nes the input video

signal and the  plurality of second audio signals to produce an encoded
vi deo si JFansBits | PePesOt #9599 - audrd dﬁcg%ar £FouRAef aF ¢ YFRfnchanged

25 and t hen out,put he fi.rst.audi o _signal th nco v,
signal . An aucﬁ%ﬁ%%%%‘&ﬁ%ﬁ% l%%rr“f‘?uarﬂscgf’lgo% r?g’é:rslsng %nocgﬁggt egg& Sigpglt he

encoder. The i eh¥i #8%tShiAdd SLQAMNI CRhé Med¥BBBSmeans tBeREHéSartdtls
encoded video signal and the first audio signal and

4 t r ansitet plohetyood secwtbraudibestipeicgefros ttouphedded titeo
signal communi cation_neans and accepts the encoded vi deo signal and
the first &udisdIsprgnitavingeanecerrRiodpdanidenciisgapar afhes decodey Hhem yrality

of second aUdlc% IJ‘.gere]salesacfhr glg] {:It]ee p r}:tcr% ?. yvt!'> esoecond audic signals with a

-reproduction of the first audio signal so as to form a plurality
of combined audio signals. The decoder then outputs the
unencoded video signal and the plurality of combined audio

10 signals. A signal delivery means which is coupled to the’
decoder includes a selection means. Selection means allows at
least one of the plurality.of the combined audio signals to be

played with the unencoded video signal in a manner determined by

the user.



5 signal |eaving an unencoded video signal. The decoder then

conbi nes each of the plurality of second audio signals with a

reproduction of the first audio signal so asgsto forma plurality ~of
conbi ned audi o signals. The decoder then outputs the unencoded vi deo
signal and the plurality of conmbined audio 10 signals.: A signal delivery
means which is coupled to the decoder |ncludes a sel ection neans.

Sel ection means all ows at 2SR & Y-t Lp ' y20of the conbined

gg?;?ms:,]ggalbs to be grﬁsgl aé/ b\Toc él]a.egrljapneggoqied c\éxlnggr(x)en ! gro‘%' thg a manngr

BRI EF DESCR PTﬁ%i §§ LFE RANGPng their resﬁ YR Inpik Aukbaeks fiagram of
t he conmponents o ‘present “system showi ng their respective

i nput/out put signalFigure 2 is a bibgKr @iaydam af MRCkn8odgr @Dedbnt hef egreoder
el ement of the 5.present invention. Figure 3 is a bl ock diagram
of the decdderprdsemsninyéntinn. :

Figure 3 is a block diagram of the decoder element of the

present invention.
Figure 4 is a block diagram of the preferred embodiment of
the delivery system of the present invention in conjunction with
10 the decoder element. :

Figure 5 is a block diagram of an alternative embodiment of

the delivery system.



pr esent i nventi on. Figure 4 is a block diagramof the preferred

- enbodi nment -of the delivery systemof the present invention in
conjunction with 10 the decoder elenent. g _ Figure 5 is a block
di agram of _an alternative enbodi nent of the delivery system '
6 DETAI LED DESCRI PTI ON OF THE | NVENTI ON An
audi o/ video systemwi th nul ti-I| anguage capability for encodi ng a vi deo
signal is described. In theofih s Hesr1f Her ous details

f
provide a better understanding € presen _ua _
apparent to thgagodidy kedideo silgRalNes lelsckiBéda t hani BNENtd10RWHRY be
practiced w thout these . specific details. In other instances, well
known conponentigscriptisoehnaeerdus pétesidsl sokkded ceppriing uiatear andhwignaln

bl ock formso 10 -as not to obscure the present invention unnecessarjily.
. 5 levels are set forth in order to provide a better understanding

suEh 25 31110 1SS 5L v S b D 810 9,

-of the present invention. It will be apparent to those skilled
in the art that the invention may be practiced without these
specific'details. In other instances, well known components
such as the phase locked loop circuit are shown ip block form so
10 as not to obscure the present invention unnecessarily. -
In order to better understand the operation of the present
invention, it is helpful to briefly describe the manner in which
a video signal is reproduced on a video monitor. The
composition of the video signal is governed by industry
15 standards -- e.g., those established by the National Television
System Committee. ("NTSC"). Undér the NTSC standard, the video
screen is divided up into 262 1/2 separate horizontal lines of
picture elements. The electron beam which is used to actually
generate the picture by exciting the picture elements.ﬁhich
20 causes the picture elements to be illuminated at a predetermined
intensity scans the lines in a léft to right, top to bottom
fashion. As the electron beam moves across the videé screen it
is modulated in intensity so as to modulate the intensity of the
picture elements and produce the video picture that is visible
.25 to the user.
Timing bulses are embedded within the NTSC video signal to
control the operation of the electron beam. This is best

explained by an eiample. Assume that the electron beam is



In order to better understand the operation of the present I nvention,
it is helpful to briefly describe the manner in which a video signal

i s reproduced on a video nonitor. The gonposi tion of the video signal
i s governed by industry 15 standards -- e.g., those established by the
Nat i onal Tel evi si an System Conm ttee. ("NTSC'). Under the NTSC
standard, the video screen is divided up into 262 1/2 separate
horizontal |irdesigbntally sicennieg dcaesat ene e thred?y diingsant viie lyidsoused
to actual ly enerat e the gicture by exciting the pictur | enent s

which 20 cad“:?é‘é'%f’ﬁe plGtuPg BRSPS TERCHE itRPuRT At 8695t °8 P FEEEFRT ned
I ntensity scans .t i i fs | _— 0 f.ashi on.
As the el ect rorén t‘gg'grﬁ% r‘%l\?lese 33?5%% ‘{mdtggv%%g{)glsgﬁ'ggnhﬁ%%t& g})stl}r%(?lﬁ%glt ed.in
intensity so ahak0ifDoltal @tbpestdtinangl.t yriofs thaing puldeCidr En&herRNES and
produce the video picture that is visible 25 to the user. _

Ti mi ng pul Ses "hosizonealdegtwpcal rpulise . NTHS \Hegaovwiirkdietfdy turn ofift rofl t he
operation of the el ectron beam This is best |, explained b¥ an exanpl e.
Assune t hat t|ﬁ§e§PEEt?(ﬂ?qﬁ§3ﬁF?§ retrace function. During this function,

the electron beam will drop down to the next lower scan line and
return to the left side of the video screen. After the
horizontal retrace, the beam will turn back on and re-commence

10 scanning. This process repeats until all 262 1/2 lines pf the
video screen have been scanned by the electron beam. When the
complete screen has been scanned, a “vertical retrace" timing
pulse is inserted into the video signal. The electron beam is
agaih briefly turned off and executes a vertical retrace

15 function, when it returns to the beginning point at the top scan
line of the video screen. In this manner, the entire screen is
continuously updated so as io form the entire video picture.

This discussion is not intended as a complete description

of the operation of the video monitor. Instead, it is included

20 only to the extent that it assists in the understanding of the
structure and operation of the present invention. Also, the
present invention is not limited to use with the NTSC standard
for the composition of video signals. It will be apparent to
those skilled in the art that the techniques of the present

25 invention may be adapted for use with any sequential video
format. These may include the formats which are known in the
art as PAL, SECAM, BMAC and the like. In any event, the wvideo

monitor is not an element of the present invention. The



7 hori zontal ly scanni ng across one of the 525 |lines on the video
noni tor. Just as the beamreaches the right edge of the screen, a
timng pulse in the video signal will indicage to the beam that it is
to stop scanning. This timng pulse is known as a 5 "horizontal retrace”
pul se. The beamw || briefly turn off and execute a horizontal
retrace function. During this function, the el ectron beamw || drop
down to the negavemvien Senpistimefakbe systemefarrencording fefidesi géunrlize

vi deo screen. After, the horizontal retrace, the beamw || turn back on
and re- connencges$5“§fhnnlng This process repeats until all 262 1/2 lines

of the vi deo sg, Jbeen1HQV91€s§eQ oSERORE] DYt Beosl fELERHL RsAEWIeN the

conpl ete screen has sCann vertical retrace” timng - pulse is

inserted into pberat R0 ehbfdientTBE EheGididr homponehts of tgaiprebenhef|y
turned of f and executes a vertical retrace 15 function, when it returns to
t he begi nnihg poventizin ehd thﬁﬁrsmnrespondirxqeioput rrndy odtRnts Grigagls| kst hi s
manner, the entjire screen i cont|nuouslé ted so @S to.formthe

entire video pfEPtRe. The systen gt eder & E8C8H BEPF nt & e 8cgepts
conpl ete descriptiofarg w8 ddHpa@RE1AL QhAT, tmwﬂ%ocm&%e kBghgnd.

it is included
has two components - the video portion and the audio portion.

The encoder element 10 therefore accepts an input video signal

10 13, as'well as a first audio signal which ié termed hergih the
as the "music and effects" signal 14. The standard NTSC signal
provides two dedicated, high bandwidth, channels for audio
information. These two channels typically correspond to the
left and right stereo channels of the complete audio signal.

15 The stereo channels are usualiy timed to be in synchronization
with the video portion of the NTSC signal. In this description,
these two channels collectively make up the music and effects
signal 14. .

It has been found that the language portion of-any given

20 audio signal does not occupy a large bandwidth. For exaﬁple, a
complete audio signal will typically occupy a signal range from-
0 - 20,000 Bz. However, the language portion will usuvally
occupy only a 4 kHz portion'of that total signal bandwidth. The
rest of the bandwidth is occupied by other sounds such as music,

25 background noises, and the like.

As noted above, the language portion of the audio signal
has a relatively narrow bandwidth. The audio/video system'of'

the present invention takes advantage of the narrow bandwidth of



20 only to the extent that it assists in the understanding of the
~structure and operation of the present invention. Also, the pr esent
invention is not limted to use with the NTSg standard for the
conposition of video signals. It will be apparent to those skilled in
the art that the techniques of the present 25 invention may be adapted for
use with any sequential video format. These nmay include the formats

whi ch are knovkhe nlaneeage poxfrionaefpphe agddm\pipnpctangoRtd tRe. apdiany

_?_\r/]gnt . the vi d:?r?formatirg?lncla;[l OtrheI Saugc%.igpy e.l.la%rgr%Q:[;e Ofgta;[ctlg Pg eéiﬁ:%f/g%”;’gﬂééoon'

consists of theg; aslt'.,emrixgrm@g!ﬁpg:nﬁgeffé/&@e%h§hﬂé'ﬁl14a§ontains deschibesh

Referring first to Figure 1, a block diagram of the preferred

enbodi ment of téeaifming’ aeiPahTdrRation har @6eld normally\esttiompangnthd hei r
correspondi ng i nput- and output signals is shown. The system i ncl udes
an encoder %l evidro sdanaleh accepts a standard NTSC conpati bl e

signal. Any NTSC conpat.i bl e -si gnal c ok
g y {Hg languagegéortion of the audio signal is input through

the auxiliary audio channels 15. In the preferred embodiment
there are twelve such channels. In the preferred embodiment,
these signals correspond to the left and right stereo channels
10 of complete audio signal for six different languages. While the
preferred embodiment inputs multiple language tracks in stereo
through the auxiliary channels 15, it will bé understood by
those skilled in the art that other information can be provided
through these channels without departing from the overall scope
15 of the present invention. For example, there may be twelve
monaural language signals or some combination of stereo and
. monaural signals. Alternatively, the auxiliary channels may be
"used to transmit other types of information through the wvideo
format of the present invention. All of the auxiliary audio
20 channels in the preferred embodiment are timed to be in
synchronization with the video portion of the NTSC signal. It
will be apparent to those skilled in the art that this
synchronization is not required. Depending on the type of
information which is being transmitted, the synchronization may
25 or may not be desirable. In the preferred embodiment, the
synchronization is accomplished by eﬂéuring.that the input video
signal and the auxiliary channels are in synchronization as they

are being input to the encoder. It will be apparent to those



has two conmponents - the video portion and the audi o portion. The
encoder elenent 10 therefore accepts an input video signal 10 13, as well
as a first audio signal which is terned hereaon the as the "nusic and
effects” signal 14. The standard NTSC si gnal provi des two dedi cat ed,
hi gh bandw dt h, channels for audio i nformati on. These two channel s
typically correspond to the | eft and right stereo channels of the

conpl et e audi oSEtied in tBe At thel W IMENREPS dGt@YuERRTYSRS CRREGLRE be in
synchroni zati on . it he video, .0 f | gna I i
descri ption, Obullft ri‘é‘gé’ ?ﬁ% %%cé)r?%gl ggg%ﬁteg%l?vgfg}%rm%ggﬁ% ﬁ%}ekﬁﬁslp%é(g&
effects sh@nNgl elkdct synchronizatlodameneehef QiRdihpat . t Mdel ARGEROGNA
portion of any given 20 audio signal does not occupy a |arge bandw dth.
For exanpl e, astructwenpfetkesnidiimesdeimt fepthres/ piiddl by aprareypt atsitgrsle
range from 0 - 20,000 Hz. However, the |anguage portion will usually
occupy onl Y a ZxiHeEddrt FBR Ft KPR FRAMNINIsERRAOWEHENS digscrirEion of (thet

of the bandw d | S .0 ' by ot her sounds such as nusic, 25 background
noi ses, and tkéﬁ#%4%§.%&ggé§9'_ As noted above, the |anguage portion of the
audi o si gnal hae ankehatidiinenbals QwnAndy td inphie *PLYLHLD System
of the present invention takes advantage of the narrow bandw dth of .

with the auxiliary audio channels to form an enccded video
signal 16 which is NTSC compatible. (For commercial reasons it
10 is desirable that all video signals be compatible with a ’
particular standard. This allows the signal to be usédrin
conjunction with existing video equipment. A standardized
signal'obviates the need to purchase spécialized equipment.)
The combination of the audio and video signals is accomplished |
15 Dby "“overwriting" the language tracks from the auxiliary channels
15 onto preselected portions of the input video signal 13. The
music and effects audio signal 14 is simply passed through the
encoder element 10 without any substantial change. All., of the
signals are then output by the encoder element 10. The '
20 structure and operation of the encoder eleﬁent 10 is described
in moré detail below with respect to Figure 2.

The output of the encoder element 10 is passed to an audio
video signal communication means 11 as shown in Figure 1. The
function of the signal communication means 11 is to transfer the

25 encoded video signal 16 and the music and effects audio signal
14 from the gncodef element 10 to the decoder element 12,
Additionally, the signal communication means may store the

signals for use at a later time. In the preferred embodiment,



9 t he | anguage portion of the audio signal to conbine the audio

information on the auxiliary |anguage tracks 15 with the video si gnal .
The nusic and effects channel 14 contains aljy of the remai ni ng audi o

i nformati on that would normal |y acconpany the 5 video signal. '
The | anguage portion of the audio signal is input through t he
auxiliary audio channels 15. In the preferred enbodi nent there are

twel ve such chemetignalncommnicat dpn teamfnddi bt Standarqd Heldeosragratse
correspond to the left Iight stereo .channgl s Q . of npl et e, audi o
signal for §ixr%ﬁ??égfeﬁﬁgg%ﬁbUaggg.SE%Nﬁqigwfhﬁbe OU%pBFe?%ﬁﬁﬁhegﬁ%&ﬁﬁ ment
inputs mul tipl & d.anuagecd raekcbPasd FROplaybada@UARy Ths ;348 1LY 1t
channels 15, it wll be understood by those skilled in the art that
ot her i nfor mat wbIl aen abpapentyitdedhose skilnedagin ttheserthameverw tiecuimany
departing fromthe.overall scope 15 of the present invention. For
exampl e, tHer eOMRSr WEVERRS v@an be upgrhaliith SRBHUSHE SPEuHIS oF O5gwample,

conbi nati on of Ster.eo gnd . . . ] ]
the signal communication means may simply comprise a fiber optic

transmission cable or microwave transmitter for transmitting the
signals in real time to a distant location. Alternatively, the
content of the audio and video signals may be digitized and

10 stored in a binary computer memory for reproduction at a, iater
date. These and other equivalent-means may be substituted for
the VCR, as will be apparent to those skilled in the art.

Referring again to Figure 1, the present invention also

includes a decoder element 12. The function of the decoder

15 element is to tfansform the encoded video signal 16 into a
signal which allows the'informatioh contained on any or all of
the auxiliary audio channels 15 to be played in conjunction with
the input video signal 13. As noted above, the decoder element
12 accepts the audio and video signals from the signal

20 communication means 11. The decoder element 12 then removes the
ianguage tracks from the encoded video signal 16. The decoder
element 12 duplicates the music and effects signal 14. Each of
the language tracks are combined with a reproduction of the
music and effects signal 14 so as to form a number of composite

25 audio signals 18. These combined audio signals 1B are high
bandwidth signals. They are output by the deéoder element for

eventual use by'a user. The structure and operation of the



monaural signals. Alternatively, the auxiliary channels my be used to

transmt other types of information through the video format of the
present invention. Al of the auxiliary audi@2 20 channels in the
preferred enbodinent are tined to be in synchroni zation with the video
portion of the NTSC signal. It wi ||l be apparent to those skilled in
the art that this synchroni zation i s _not required. Depending on the
type of i rSGOPET ‘6?13‘Wﬂtcljrs| desrnikgd 11 uone; FEE21T HRe 1PN #REB T SSRsCEN

. may 25 or may, Nek Qgedgm rable. 1In the preferred enbodi nent, the
synchronlzatlon |s cconp1|shed by ensuring that the input V|deo
signal and the auXi lRegkyr AN StE I JuteSY NCAMARDICKAGL A6 dtNeie encodRie

being input to the encoder. It will be apparent to those
10 ski ldleshenn lheisrshovhat Asdiiousssédrebdetaytlieangodsr coldmene 10
built into the encaeder so that the input signals do not. need to be in-

exact synchﬁonlaﬁﬁeﬁ’ﬁﬁ WHESE SKBPTAYR IHRNRE. OFhPLt Bl ek Theses"’trr%éf‘ﬁre
of these time delay [eaLUr&T ! 13 Pe1APRALEN AP abBOSE channels 15, and the

music and effects channel 14. As shown in Fiqure 2, the music
and effects signal is passed through the encoder without any
substantial change. The video signal 13 is divided into two

10 components. The first component passes through amplifigf 31.
The second component enters element 32. Element 32 is fermed a
synchronization stripper in the preferred embodiment because it
separates the synchronization (timing) pulses from the Qideo
signal. These timing signals are used to direct the horizontal

15 and vertical retrace functions of the electrpn beam as was
described above. The output of the synchronization stripper 32
is used to generate a system.clock 40 for the encoder element
10. The system clock is made up of the phése locked loop 33
{("PLL") and the voltage controlled oscillator 34 ("VCO"). The

20 operation of the PLO/VCO combination is well-known to those
skilled in the art and the operation of the clock 40 will "
therefore not be described in detail herein. It is oniy
necessary that the clock generate a series of timing pulses at a
desired frequency rate. The output of the éynchronization

25‘ stripper 32 is transferred via signal line 41 to the timing
logic and address generator means 35. The output of the clock
40 is also applied to‘the.timing means 35 over signal line 42.

The timing logic and address generator means 35 uses these two



5 skilled in the art fromreading the foll ow ng description of the

encoder el enent. The encoder el enent 10 conbines the input video
signal 13 with the auxiliary audio charmegels to forman encoded vi deo
signal 16.which is NTSC conpatible. (For comercial reasons it 10 is
desirable that all video signals be conpatible with a particul ar
standard. This allows the signal to be used i conj unction wth

exi sting vi deoSE‘IﬂfilﬁnEﬁt cont iyl khgr GPSERF 1on °fstf*§?néf’eo'5¥/?’aﬁaés MERRT Y et 0
h ] J f th di d
pur chase speC|a ccoﬁp cpq;é}ﬂ%%e Buu%%clggblnatlon of the audi o an

video signals I Prshe vermmltlng" t he | anguage tracks
fromthe auxili ary ﬁl&a@aﬁkﬁg 1oglclénan5@dﬁs%sgé@&é&@rpaéawrsz @bnthe1d nput
vi deo signal 13. The nmusi ¢ and effects audio signal 14 is sinply
passed t hr oughtlideverall espgeackarioal effetie Ehondeholt. amy Isibdtcmeni dkomhemyge.
Al'l, of the si-gnal s are then output by the encoder elenment 10. The 20
structure and %‘rﬁaroa‘-t PoRuBpex IR SNdbakie é?eé’rh?ﬁf" Wiyl ohs hgge khey &Fpability, tepr e
det ai | beIOW/mnt spect to Fi.qure_2, put. of t he encoder
el enent 10 is %l%sréD ? PP %n ot seyeral di ltal-g %og%m T4t on means 11

eo Si
as shown in Fi Qﬂﬁxﬂtjaneghgly Inf teaetp@émfrehh&n&ca&ahtpmrﬁﬁahgono@f@ns

11 is to transfer the encoded vi deo signal 16 and the nusic and

effects audio BeéAlI35 is a custom made programmable gate array ("PGA"). The
PGA is chosen for the preferred embodiment because it allows

10 high speed operation with a low manufacturing cost. It will be
apparent to those skllled in the art that other, equlvalent,
dev1¢es can be used with equal effectiveness. For example, a

. digital microcomputer could replace the PGA and still
effectively control the encoder 12.

15 The auxiliary audio Chénnels 15 are input in a parallel
‘fashion to the multiplexer 37. The multiplexer 37 is
essentially a digital switch. It uses time division
‘multiplexing techniques in order to sequentially sample each of
the auxiliary audio channels. It is well known to those skilled

20 in the art that a minimum sampling rate will allow each of the
auxiliary audio channels to be multiplexed onto a single line
without-the loss of any of the information contained therein.
This minimum sampling rate is known as the “Nyquist" rate. For
any given analog signal the Nyquist rate is equal to twice the

25 bandwidth of the signal. As noted above, the auxiliary audio
channels will - in the preferred embodiment - contain language
iﬁformation. These signals typically hafe a bandwidth of

approximately 4 kHz. Therefore, the Nyquist sampling rate for



14 fromthe encoder elenment 10 to the decoder elenent 12.

Addi tionally, the signal comrunication neans may store the signals for
use at a later time. In the preferred enbodi pgent, t he
signal conmmuni cation nmeans 11 is a standard video cassette recor der
("VCR"). The VCR allows the output of the encoder elenent 10 to be

recorded for playback at ang desired tine. | be apparent to
those skilled tReffesSignalshdied iz ¢ hat %?ee“Sfm&Hq’léPaHeW‘Ee@’@&ﬁ“ﬁ@%ed

i th_equi val ontef gou LS oofOL EXOMLEerys codIReFLON SCRITURIGALAAN fRanS

may sinply co rlsea | be 8§ on Cabreror mcrowa

transmtter fokakp® ft:rek;aenweof the SignaAl smaehrﬁsalbetlhgepi&@ss%sagnt
| ocation. Alternatively, the content of the audio and video signals

may be digitizédcaealsed.0 Therefbie) dnbiharprefermped esmbveiiment fof the
reproduction at a -later date. These and ot her equival ent nmeans my be
subst it ut edS f opresent (ifyepeRonasthfi ERxbEiamhaEAP ERANEISc13IRTY é&mpﬁe@ he

art. by ERE I 203LY 4P o QUES dhienk e RIS ! PY S 0N 18! §01)
be apparént to those skilled_in the art that this particular
frequency is an arbitrary design choice and that other
frequencies can be used with equal effectiveness. The timing

10 details of the sampling rate are controlled by approprigﬁé clock
pulses generated by the timing logic and address generator means
35.

After the audio channels are sampled, they are converted to
a digital format by thg analog fo digital converter 43. This

15 type of analog to digital converter is well known to those

skilled in the art and will not be described in detail herein.
The outpuf of the analog to digital converter 43 is

transferred over signal line 44 and stored in digital memory 39.

Digital memory 39 is partitioned into a number of sections.

20 (Those partitions are not necessarily physicéi in nature, buﬁ
instead refer to tﬂe fact that the memory stores se?eral
discrete groups of data.) The number of partitions is equal to
the number of auxiliary audio channels 15 which are input into
the encoder 10. Thus, in the preferred embodimént of the

25 invention, there are 12 separate partitions of the memory 39.
The input stream from each auxiliary audio channel is
sequéntially stored within its corresponding partition of the

memory 39. The timing logic and address generator means 35



i ncl udes a decoder elenent 12. The function of the decoder 15 elenent is
to transformthe encoded video signal 16 into a signal which allows
the information contained on any or all of 15 the auxiliary audio
channel s 15 to be played in conjunction with t he i nput video signal

13. As noted above, the decoder el enent 12 accepts the audi o and video

signals fromthe signal 20 communication neans 11. The decaoder el enment
12 then renove§eppEates an addretfe sigaekOrroaftrRSendaged*Yi'i¥E si gnal 16.
The decoder |.icates the_ nusic

Enoh o 0 hasFaRtTn et reRBL SREEE A EsTHE Fr @l DR bF Ol 8hg Yron
nusi ¢ and effeahs)sh anluiddesP EhvkReledd.2 MUDES f GREROBIdL by 2bne audio
signals 18. These tonbi néd audi o signals 18 are high bandw dt h
signal s. They aimifgtgitnaby gheerireadey tdecBphter Oflock 40ewesd sdhnabeline a
user. The structure and operation of the

12 8ecdder  drfelihei snfaatipecin mempre JRtAILChhEF HPHRLIRRAr ebtHect

to Figure 3. the input video signal 13 so as to form the encoded video signal

16.

The present invention encodes ﬁhe audio information onto
the video signal by selecting a portion~of.the video signal

10 which corresponds to certain scan lines on the video diipiay and
replacing the existing video information with desired audio
information. In this description, when information is described
as beiAg written onto (or read from) a givep scan line, it is to
be understood that the audio is being combingd with (or being

15 removed form) that portion of the video component of the signal
formal which corresponds to the particuiar scan line in
question. The information is not actually "written onto" a scan
line; it is'simply inserted into the video signal at the proper
time.

20 'In the preferred embodiment of the invention, a preSélected
number of scan lines located at the top portion of the video
pictures are used to store audio information. These specific
lines are chosen for a vafie;y of reasons. Most importéntly,
when the video signal is displayed, these lines cannot be seen

25 Dby a user. Thus, there will be no loss of picture quality and
the user will not notice that the audio information has been

encoded onto the video signal. Of course, any of the other scan

_ lines can be used to store the audio information. In



Referring next to Figure 2, a block diagram of the encoder el ement 10
I s shown. As discussed above, the encoder elenent 10 5 accepts three
separate groups of input signals. These argsthe i nput vi deo signal
13, the auxiliary audio channels 15, and th nmusi ¢ and effects
channel 14. As shown in Figure 2, the nusic and effects signal is
passed through the encoder w thout any subst anti al change. The video
signal 13 is diadtdedlaf}l aneWBottdéhm STRARPODRSE San BEeuddd Dlecaaspottt tRasses
t hrough anplifier 31. The second conponent enters el enent 32. El enent
32 is terned aare notsyemhbgnihatussr vhehpper pigtuhe v afisplade@nbodi nent
because it separates the synchronjzation (timng) pulses fromthe

vi deo si gnal . TRhER® RAefeRged; grpacdmept s édet bn TPt RBE R 6Nt al
15 and verti Cs% f&éﬁg{:&?%g t%f eEEE §4p%§:td£8 nav.t%?:?ﬂ.‘aqg @gglo channel

descri bed above. nTEEEQ ut synchronr'zation stri i S used
to generat g a it e cfh&.c loré@efpéa té&@oamﬁ&derofetﬁaemventionlothér Rergyshem

clock is made up of the phase | ocked | oop 33 ("PLL") and the vol tage
control |l ed osxf ltheovidb (s'i\j@&l)coﬂwpominmt@r ahe orerofl2t Ranes P 5/CBe
conbi nation is well-known to those killed in the art and the

operation of tYﬂ?eGIBb%FQH? ﬂFFIe“°°deq:HéF%f%HQ%°anf?EF§ﬁ%99rlbed in detail
herein. It is onl y'I‘he opera 1o§a£¥ l'tLa c‘:bglcén%%lélggn;%é”ge%s 1§e£§ eﬂ?oﬂows

timng pul ses at a
After the electron beam executes a vertlcal retrace it will

10 begin to scan the first line of the video signal. The ’
synchronizétion stripper 32 separates the vertical retrace
signal from the overall video component and transmits it to the
timing logic means 35 over signal line 41. The timing means 35
'will recognize the vertical retrace signal and instruct the

15 . memory 39 to output the desired'information for the first
auxiliary audio channel. To do so, it sends a signal over
read/write line 46 instructing the memory to write data, and
transmits the proper address for the initial location in the
first partition of the memory over address line 45. Memory 39

20 then outputs (in proper sequential format) the information which
had been previously stored for a first auxiliary audio channel.

~The digital information from ﬁemory 39 is transmitted to
digital to analog converter 38 where it is converted back into
an analog signal. This analog signal is then passed to combiner

25 36 which writes the audio information on top of the existing

video signal. 1In this way, the audio information replaces the

existing video signal.



desired frequency rate. The output of the synchronization 25 stripper 32

Is transferred via signal line 41 to the timng - | ogi ¢ and address
generator neans 35. The output of the clock,, 40 is also applied to the
timng neans 35 over signal line 42. The timng | ogic and address
generator neans 35 uses these two -

13 signals to control the operation of the the digital nenory 39 as
will be described mmidef tihé ymdrelr@W39 is writing tlHee dbtai fgr [ty ciand sckdr ess
generator neans 35 controls the overal |l operation of the encoder 10.

It is chosen fkom.abpe egirenobeannimijeiavet ling taﬁlﬁpésd@iﬁ &e3nnhive. hdse

th bi i t th t | tal t
Si mul  Bngous! YEP9 FIERE7Hh A B CRBDGIHLITn Thé T ALAY 10Grce oM TRans 35

is a custom ”B;S’&.‘Ls%r Qgr eRarehl o081 6nd I Ay w(xl'i’ci?a\)se iIh‘é’o execu?@Aa' s chosen
for the preferred enbodi nent because it allows hi gh speed operation

with al owsrramtfﬁmtoutangrémfatce fhhewddd. b&he syncﬁ]ﬂ'pﬂli.ﬁdﬂﬁlldro stkaspesk3d | ed
in the art that other, equivalent,
separates the horizontal retrace pulse from the video signal and
transmits it to the timing logic means over signal line 41. The
timing logic means recognizes the horizontal retrace pulse and
instructs the memory to cease writing the iﬁformatibn for the
10 first auxiliary channel and to start writing the informap{on for
the second audio channel. As the electron beam drops down one
line and begins to scan the second horizontal scan line, the
memory will output the information stored in the partition of
the memory corresponding to the éecond audio channel. The
15 writing of data is accomplished as described above. This
process repeats for each of the agxiliary audio channels. The
timing logic and address generaﬁion means 35 will count the
number of horizontal retraces that are executed. After the
twelfth horizontal retrace (in the preferred embodiment) the
20 digital memory 39 will cease outpuﬁting data and will simply
record the informatioh from analog to digital converter 43 in
the appropriate partition of the memory. |
" As noted above, the present invention allows the audio
channels to be fully synchronized with the video signal. This
25 contemplates that a separate real time audio signal will be
input over each of the auxiliary audio channels 15. The input

of this information will of course continue even though the

information contained in that audio signal is not being written



devi ces can be used with equal effectiveness. For exanple, a digital

m croconputer could replace the PGA and still effectively control the
encoder 12. 15 The auxiliary audio chgnnels 15 are input in a
paral l el . fashion to the nultipl exer 372 The mul ti pl exer 37 is
essentially a digital switch. It uses tinme division mul ti pl exi ng
techniques in order to sequentially sanple each of the auxiliary audio
channel s. It its ekl cdr@epohaihdasrisbhthBhcad01lind dohehar viddwts igmnEl nafrum
sanpling rate will allow each of the auxi liary audi o channels to be
mul ti pl exed orng ailvémdligel i nén orderwitPhmhiet\fletethes%yr@ﬂlran?zwiqrhe

I nformation contalned t here hi s n1n|nun1sanpllngyrate I s known as

the "Nyqui st" SPREBII 14, the da%yisglt\’féﬁsg‘?ﬁ;ﬂe&g%?: o™ SFREY NY Yyt SREealBER 5
cqual 101w ce.Lh, Ao WA OLADE & GWbrerdf nohed sHVG. Al

auxiliary aud annel s w erred nent contain
| anguage s ih@&%&@idrp&orTaeﬁaactSL&na&saMMiaaylau&m@nanbandlvy Hloreh

approximately 4 kHz. Therefore, the Nyqui st sanpllng rate fo
14 into the memory while the electron beam is scanning the

remainder of the video screen. It is only during the time that
the electron beam traces the horizontal scan line corresponding
to the auxiliary audio channel that the inférmation is read from

10 the memory and placed onto the video signal. ’

Because there a large'number of horizontal scan lines on a

standard video picture (262 1/2 in the preferred embodiment),
the audio information is transferred out of the memory in high
speed bursts at a rate greater than that at which it is read

15 into the memory. This effectively establishes a data
compression scheme which allows all of the audio information for
each auxiliary audio channel to be placed onto the wideo signal
without any loss of iﬁfoqmation.

Referring next to Figure 3, a block view of the components

20 of the decoder element 12 is shown. The decoder element 12
accepts the encoded video signal 16 from the signal
communication means 11 (not shown in Figure 3). The encoded .
video signal is split into 3 components. The first component is
app}ied to amplifier 61. The second component is applied to

25 anélog to digital converter 50 and the third component is
appliéd to element 51.

As with the encoder element 10, the element 51 is termed a

synchronization stripper because it separates the



these signals is 8 kHz. It has been found that the construction of
filters and other electric conponents is sinplified when the sanpl i ng
frequency of the signal which is being proces%ed S i ncreased.
Therefore, in the preferred enbodi nent of thé® 5 present invention, the
auxi liary audi o channels 15 are sanpl ed by the nultiplexer 37 at a
frequency rate of 15.75 kHz. It wll be apparent to those skilled in
the art that thighdpabhicsd@n (timih§ePuasey Eforrthar biddarsigdesi gm ohai ce
and that other . frequenci es can be used with equal effectiveness. The
timng 10 det3Awoob3ttensiaapiongactst esasesysem olbekl @9 afhivmvisten

cl ock pul ses -generated by the timng |ogic and address generator neans
35. ASFJEQS& fReSHUidiad dRaPPRIAL igRetSathft &Y StERSos¥e Of oRfeBnERED

a digital format, by the naald%%cgrgﬁii | tgl i?%n%/%r‘ta%&"é?)ﬁllh:n?)f:e%girr?tp;é%gegf

anal og to digital cornverter 1S We nown ose e art

and wi |l nots b%éi%s.bril‘f?@dsy}s'%eﬁeh%bk hRiiBes a series of NG mMAWGPpILSs bhe

analog to digital converter 43 is transferred over signal line 44 and
stored in digittle riesdryd Frequency Digithal tieimy \.ogdci anpaaddires 9 etheiratora
nunber of sections. 20 (Those partitions are not necessarily physical in
nature, but means 55.

As noted above, the first component of the encoded video
signal is transmitted to amplifier 61. Thé encoded signal
10 passes through the amplifier and reaches component 54. ’
Component 54 is a line blanking means. The line blanking means
is used to insert a null signal into those portions of the video
signal where the audio information had been overwritten by the
encoder 10. When the video picture is displayed, this portion
15 of the signal will appear to be a blank (black) line. The line
blanking element only inserts a null signal to those particular
scan lines which correspond to the auxiliary audio tracks 15.
The timing logic means 35 i§ used'to control the operation of
the line blanking means 54. The timing and logic means 55
20 counts horizontal retrace signals in the encoded wvideo signal
~and outputs a control signal over signal line 63 at the
appropriate times.
The output of the line blanking means 54 is the unencoded
video éignal 14. This video signal is output to a user and can
25 bé viewed by any compatible video equipment. The unencoded
video signal 14 is identical to the input video signal 13 with
the exception that the top twelve scan lines (in the preferred

embodiment) will now appear to be black to a viewer. As



i nstead refer to the fact that the nenory stores several di screte
groups of data.) The nunber of partitions is equal to t he nunber of
auxi liary audi o channels 15 which are input _into t he encoder 10. Thus,
in the preferred enbodi nent of the 25 invéntion, there are 12 separate
partitions of the nenory 39. The input stream from each auxiliary
audi o channel is sequentially stored within its correspondi ng

partition of: téwplainednewg/, d%weddre, tthelsagblag aiaasd aaﬂdxroessrgeemr at or
means 35 generates an

- addr ess si gnal sevdqusaggpleken| Presuds thsYchTe normaﬁérr1k9%§ t B8 BeertispiBEr e
to store each bit of information from analog to digital converter 43.
Timing is contPRIEF by the timng signals generated by the system

clock 40 over S'gﬂuﬁhé Egﬁalnfig égrucédré gft@ﬁé'dHE%BQPtéféhéd% HEMPLY 39

whi ch is conbined wth he 1 nput video signal 13 so as to formthe
encoded Vi de0 &ifEtdled towaﬂcﬁ; removing the Ihelcprle&eamatmterftrbmntmcadﬁaeahe
audi o information onto
video signal and combining it with the music and effects signal
14 so as to form a complete audio signal. As noted above, one
component of the video signal is applied to analog to digital
converter 50. The function of the analog t6 digital converter
10 50 is to convert the audic information which is encoded péto the
video signal into a digital format. Because the encoded audio
information is only present on'the uppermost. scan lines, this
element does not operate continuously. Analog to digital
converter 50 is normally turned off and does not transmit
15 information. -It is turned on by the timing means 55 only when
the portion of the video signal corresponding to the appropriate
scan lines is being input to the decoder.
The timing logic and address generator means 55 is similar
in operation and construction to the timing logic and address
20 generator means 35 which is present in the encoder element.
Thus, in the preferred embodiment it is a PGA. Of course, other
équivalent devices cén_be substituted, as was described with
respect_tb the encoder. The programming of the timing means 55
will be slightly different for the decoder than for the encoder.
25 However, the specific deﬁails are well understood by those
skilled in the art. The timing means 55 counts horizontal and
vertical retrace signals which are preseht in the video signal

and uses them as the basis of operation for its controller



the video signal by selecting a portion of the video signal 10 which

corresponds to certain scan lines on the video display and repl aci ng

the existing video informati on with desired deio information. In this
description, when information is described as being witten onto (or
read from a given scan line, it is to be understood that the audio is

being conbined with (or being 15 renoved forn) that portion of the video
conponent of tlfenstyomd. Thusf oafiedr wihiechleorrops poamlexiegutbe parantdebar

scan line in question. The information is not actually "witten onto"
a scan | i FeLrpfe | unGtippy THR &riMdAgi Aears FETHP Wb tERgRRRI® Hhe proper

time. 20 Jnt f ' f.t | ' | ect ed
nunber of scan $PAERY | SEREsEekr S0 o TRBlod o' AFol " Fhh heed HERTET.C

are used to st Qpeuatfi aHkQeBBLoD bealh8ES SHAGIeH Ewelve (LhNEe PR rebkosgn
for a variety of reasons. Mst inportantly, when the video signal is
di spl ayed, Shesgbbitesntdaroopléee skigres.25At yhad ti$mwe .theThising heramsweébl be
no |l oss of picture quality and the user will not notice that the audio
i nf ormati on ha¥iBdepend a sdgpalceP diitto 2PALCY |t G181 e HalCONVETERir se, any of

t he ot her scan, | i nes .gag be used.to store the audio information. In
. instruction i o turn off.

The output of the digital to analog converter 50 is
transferred over signél line 64 to the digifal memory 56. Like
10 the memory 39 in the encoder, memory 56 is divided into;a'number
of partitions. The number of pértitions is ééual to.the number
of.auxiliary audio channels 15 -- in the preferred embodiment
twelve. As the digital audio information is input over signal
line 64 it is sequentially stored in the appropriate partition’
15 of the memory 56. The operation of the read and write functions_
of the memory is controlled by signals from the timing means
transmitted over read/write line 67.  The timing logic and
address generator means aléo transmits the appropriate address
locations for where the data is to be written to, or read from,
20 over data bus 65.
| The audio information is written into the memory at a high
rate of speed and is.read therefrom relatively slowly. This is,
of course, direéﬁly opposite to the operation of the encoder.
Such symmetry would be expected because the decoder 12 is
25 unpacking the audio information which was compressed by the
encoder 10. The output of the mem@ry is passed over signal line

66 to digital to analog converter 57. Digital to analog



16 particular, the bottomscan |lines can be used because they too
are not seen by the user when the picture is displayed. In the
preferred enbodi nent of the invention, one qﬁ}ire scan line is

dedi cated .t o each separate auxiliary audi o channel. 5 Thus, in the
preferred enbodi nent of the invention, the portion of the video signal
corresponding to the top 12 lines of the vi deo picture are encoded
with audi o i nf ebARéttEr converts theThedipeamFoirnat bin taekathtalarcaocadogg
process is as follows. After the el ectron beam executes a vertica
retrace it wilform@t. bdgom thexcdt thepdsgest tpi e Flemupbinlenss SBgnal . The
synchroni zati on stripper 32 separates the vertical retra nal from

the overall video cB eé_ﬁﬂ_star SASHETSS ithe Be‘f’nf%l °Utp8§i ?ﬁ‘ﬁega’qsggf’ﬁ‘ H&ins
35 over si gnal d!i.{;@@afl]ﬁo yﬂgl&%@d}%g@éﬁ%'ﬁ%nd mem&;} |56r 6RO ZQProLBeﬁf
al and’| the 15 e

vertical retrace”sign struct menory 39 to out’put 't
desired infernmakiom fatpuliesighflls. Thesantdtpat ys gidile abansidistaheidni$o,
it sends a signal over
identical to the auxiliary audio channels 15 which were input to
the encoder 15. Thus, at this point the decoder element 12 has
succeeded in separating the auxiliary audio channels from the
encoded video signal. Since the auxiliary éudio signals are not
10 é complete audio signal, however, the reconstruction ofitﬁe
audio signal is not complete. The digital to analog connector
58 therefore transmits the auxiliary audio chanhels in parallel
format over the audio bus 68 to the audio matrix 59.
The function of the audio matrix 59 is to combine the
15 auxiliéry audio channels with the music and effects signal 14 so
as to form a plurality of composite.audio signals 18. Because
these signals contain éll of the information in thé audio
signal, they are high bandwidth signals. Aluser may then listen
to any one of these complete audio signals while viewing the
20 output video signal 14. The operation of the audio matrix will
first be described in conjunction with the preferred embodiment.
In the preferred embodiment the twelve auxiliary audio
channels correspond to the left and right channels for six
different languages. The music and effects signal is therefore
25 reproduced six times by the audio matrix 59 -- once for each
language. The left channel of the first language is combined

with the left channel of the music and effects signal, The

right channel of the first language is combined with the right



read/wite line 46 instructing the nmenory to wite data, and transmts
the proper -address for the initial |ocation in the first partition of
the nmenory over address line 45. Menory 39 5,20 then outputs (in proper
sequential format) the information which had been previously stored
for a first auxiliary audi o channel. . The ‘digital information from
menory 39 is transmtted to digital to anal og converter 38 where it is
converted backcharnrel of the musdlcogndiefifeictsThignalnal hisi farus Ascotriete
passed to conbiner 25 36 which wites the audio infornmation on top of the
exi sting greree SigRat. fem thRi E15RL 13PARARIdi S enPEPRRRT oF FERE the
exi sting video_signal . - . . e 17

Wil e the mem)jrf(flr “.géla&,??tt.‘% tpﬁgu%tsale'or I‘flhtemfsl ret g%}érpalrs OfI i ne, the
el ectron beam ismgdavel bib8fo Froasams B $GaNsbifdi. Aach paif R ebRsddidR
beam reaches the end of the scan line, a timng pul se in the video
signal 13 i | | avditsesighal ol@®&xec the prefeyriedr ¢mioodialentewi Bt endfagsgarbly behe

SynChronizatiOghfgﬁglgpggfggrent from each othér.

It will be apparent to those skilled in the art that
various different stfuctures for the audio matrix 59 may be
employed, depending on the type of information encoded onto the

10 video signal and the desired output format. For example!'
auxiliary.audio channels may not contain stereo information, but
may be recorded in monaural instead. Obviously in such a case
there will be no need to form complete stereo signals with the
music and effects signal 14. As noted above, the auxiliary

15 audio channels may input digital, numeric, information to be
encoded onto the video signal. 1In that case it may not be
desirable to combine the music and effects signal=14 with each
of the auxiliary channels. The audio matrix 59 may then be -
constructed to provide such a signal directly to the ﬁser.

20 These and other modifications to the audio matrix will be
appreciated by those skilled in the art.

The audio programs in the preferred embodiment are designed
to be in complete synchronization with the video portion of the
signal. Therefore all of the duplication and combination

25 functions of the audio matrix are performed in real time. The
exact structure of the audio matrix is not described in detail
here. However its construction is relatively straightforward

and will be known to those skilled in the art. The structure of



separates the horizontal retrace pulse fromthe video signal and

transmts it to the timng |logic neans over signal line 41. The

timng | ogic neans recogni zes the horizontal _retrace pul se and

instructs .the nenory to cease witing the infbrnation for the 10 first
auxiliary channel and to start witing the information for t he second
audi o channel. As the el ectron beam drops down one | ine and begins to

scan the seconqdnhRophdtmdkr$Gafay iiMR1ubiBCa resisBBAMHtwokk| tOUUPItichbe and
‘information stored in the partition of the nenory corresponding to the
second audi 0 chanhéhe tHee audbowsignalg.of Toensdsteraceaynpki shedl tas agpdtfy bed
above. This process repeats for each of the auxiliary audi o channels.

The ti mi n§ieagt cLeitd Safar BB iFeher alPo PUeanB I X PP | MRB AR t he

nunber of horizontal retraces th ar e .ex t ed. r.t . twelfth
o sontal oot FaREEnded 36 Sohd ol SeoKEtUP dor ldRlegh Bfccuie L0 11D o

Wil cease gutputtifge daltpudnds\Wind RicBBLY 12 is E8GOIHd BBei Ad0IvERYI On from
analog to digital convertéer 43 in the appropriate partition of the

menory. systés TID! edlahowgh tiheedpleseryt siyavemtitodsahdtowsl iz ratedo

channels to be fully synchronized with the video signal. This 25
cont enpl at es t A&t Fégursphdrather seruativge afidihe srghercad epbediment isnsghewyer

each of the au}ilnl i?::a.‘gr\}/reaqlql OTﬁQa unnec!tslo%Sbth ee IdQE:LLJ\trery system is to allow a

user to select any one (or more) of the coﬁposite audio signals
10 18 for use while viewing. the picture generated by the vidéo
signal 14. This feature is important because a user will most
often not want to listen to all of the audio channels at the
same time. For'examplé, the present invention may be used in an
educational setting to teach different languages. The user may
15 wish to view a portion of the video signal while listening to
language number one (for example, the user's natiye language) .
Then the user may switch to language number two (for example,
the language the user is learning) and re-view the same portion
of the video signal. The delivery system will allow the user to
20 switch between any of the composite audio signals 18 as desired.
As a practical matter, the structure of the delivery system will
be a function of the particular application for which the
present invention is used.
One of the primary applications of the present invention --
25 and the current preferred embodiment ~—~ is for use in commercial
airliners. Quite often airlines will show movies for viewing by
their passengers durin§ the course of a lengthy flight. Many

times the passengers will come from different countries and



of this information will of course continue even though the
I nformation contained in that audio signal is not being witten

18 to its corresponding horizontal sc%n line on the video signal at
any given tine. In order to achieve the sync Poni zat i on capability,
the data is transferred out of nenory at a rate nuch hi gher than the

rate at which it is stored. Thus, the audio 5 infornmation for a

particul ar auxis$pedky diiflefermhaanghades .St 0hesl is espedidl Iyhe roendi thichee.t he
el ectron beamis scanning the remai nder of the video screen. It is
only during theofiimgerhational apfieownsensonraredm t Fhe crafiearhdrentasdigentcan

l'ine correspondinqpﬁ ;égthe auxi liary audi o channel that the information
is read from 19F ®fedfbhif Y SHATPN JPETCERTD THOYS RV &N9gRg o commercial

o deo pi oture (O PRsl DR DAL 1AL SR LhRFSuSh 3 near ST
i nformations s ¢icaanakearasyi@ut of the nmenory. in high speed bursts at a
rate greater than that at which it is read _
Referring next to Figure 4, the preferred embodiment of the
delivery system is shown in conjunction with the decoder element
12, as would be applied in the setting of a commercial airliner.
In this version, there are three separate décoder elements 12
10 located within decoder system 70. The outputs of three ﬁéparate
VCRs 71, 72, 73 are each separately applied to one of the
decoder elements in the decoder_system 70. The VCRs correspond
to the signal communication means 11 which was described above
with reference to Figure 1. Although these specific inputs to
15 the decoder system are desérib;d, it would be apparent to those
skilled in the art that a different number of VCRs, or a
different type of signal comﬁunication means 11, may be used
without departing from the scope of the present invention. The
decoder system 70 decodes the encoded video signal from each one
20 of the VCRs as was described above with reference to Figure 3.
This will result in three separate restored video signals 16
each with its corresponding plurality of audio signals with
multiple languages. In addition to the problems previously
stated, the existing electrical systems of commercial airliners
25 simply cannot accommodate such a large number of audio inputs
for use in conjunction with the video programming. Delivery

system 74 is therefore provided to control the output of the

decoder system 70.



15 into the nmenory. This effectively establishes a data conpr essi on
schene which allows all of the audio information for each auxiliary
audi o channel to be placed onto the video signal ~ without any | oss of
information. - Referring next to Figure 3, a block view of the
conponents 20 of the decoder elenent 12 is shown. The decoder elenment 12
accepts the encoded video signal 16 fromthe signal conmuni cati on

means 11 (not showP§HiVErgupestym Hhdsenthddd preferredegmRedipant -saspl it
into 3 conponents. The first c ent_is, . ied to lifier 61. The
!second co%oneﬂféf%prfﬁﬁls:srgg f%n%r%gqegn%+%l§ ts‘d'lﬁ?ﬂg? ¥ ssgﬁ?/tla;ﬁ)ger‘mgooﬁnwlﬁe
third Conponengf'éhe udiapehéﬁﬂgﬂéotslﬁ@mﬂﬂéyga-in conjunctiéﬁ;d@t%hthgevideo

~encoder elenment 10, the elenent 51 is terned a synchroni zati on
stripper becaugfogtans Epar 8k€ls YdRE The selection means 74 is an audio matrix
19 synchroni zation (timng) pul ses fromthe video signal. A PLL

52/ VCO 53 conb¥hibeh mensepds athey oapubneE|tdek dgoodephisystgmt Wy In the

preferred embodiment, the output of the decoder system is
multiplexed and applied to an existing muitiplexer (not shown in
Figure 4) which controls the distribution of audio signals
within the aircraft. This existing'multipléxer controls the

10 distribﬁtion of the audio signals to the specific seat lpéations
within the aircraft. Its structure is well known to those in
the art, and will not be described in detail here. It is
sufficient to state that the aircraft is divided into a number
of “zones" and that the Delivery System 74 allows one or more of

15 the audio signals to be played in each of the zones.

Because the multiplexer already exists on the airplane, it
is desired to ensure that the output of the decoder system is
structured in a format that can be readily accepted by the
multiplexer. This eliminates the need to install special wiring

20 or other features within the aircraft so as to allow the use of
the present invention.

As noted above, the selection means 74 is a microprocessor
controlled audio switch. In the preferred embodiment, the
delivery system also includes a selection means which allows the

25 user fo control the audio programs which are to be played. This
selection means is an integral paft of the delivery system 72,
and can be a key pad, video screen, liquid crystal display, or

the like. The exact details are not important. All that is



clock is simlar in operation to the systemclock of the encoder

el enent and a description of its operation will not be repeated S here.
The system cl ock provides a series of tim ng%?pul ses at the desired
frequency to the timng | ogic and address genherat or means 55.

~As noted above, the first conponent of the encoded video signal is
transnmitted to anplifier 61. The encoded signal 10 passes through the
amplifier and regshesd Genphaeni dwkr be abXdrposehtctS4hiesdasitare langnkiag
means. The |ine bl anki ng neans is used to insert a null signal into
t hose portionstoéckhevhiicheare to by ghayedirdtd &hrazuidivdarn? diembirogrand

been overwitten by the encoder 10. _When the yjdeo picture .
di spl ayed, this porHUP‘P“gI‘Sa 8?e?+fei°s'r"§ﬁfoﬁn§/ﬁdl FrR % % §%het 2P b‘ieiﬁwery

(bl ack) Tine. oThechii een BLANKRG, clETR 081 doddiSes! coipd osignad to

those particul a scan ch correspond to the auxiliary au
tracks 15. 5 inThige tdgH r&gatogif:fdMBSe&‘indmeusednap peonkeal fdheiiggerant on

of the line blanking nmeans 54. The timng and | ogic nmeans 55 20
counts hori zonsatuawigrsce Ebgnesample,t bt encodbemplateg thghathe presgnt
outputs a control signal over signal line 63 at the appr o rlate tines.

The out put of LREeRL IR FRYnRE nyETtedRsietelis (AR thRh &5§8g2 user may b

able_to select any of the languages which are encoded into the
video signal as well as which video prograﬁ is to be played.

10 Referring next to Figure 5, an alternate embodiment of the
delivery system of the present invention is shown. This
embodiment is particularly adapted to be used in connection with
delivering mqlti—language television programs to hotel rooms and
is anticipated to be used for that purpose. In this embodiment,

15 it is anticipated that each individual guest room within a hotel
will ﬁafe a television which allows a guest to view television
programs. Quite often, the guest will desire to view the
television program in a particular language. Utilizing the
present invention allows the guest to select any one of a number

20 of languages in which to view the particular program. This
embodiment of the delivery system allows the user to select any
one of the number of langunages with which to view a particu;ar
program.

With this embodiment of the deliveryléystem, there are

25 three components located within the hotel room itself. The

'delivery system also incluées the selector means 100, the
television 101 and a converter 102. There are additional

components which are common to all of the rooms within the



video signal 14. This video signal is output to a user and can 25 be
vi ewed by any conpati bl e video equi pnment. The unencoded vi deo si gnal
14 is identical to the input video signal 13;gvth t he exception that
the top twelve scan lines (in the preferred enbodi ment) will now

appear to be black to a viewer. As
20 expl ai ned above, however, these blank |lines do not present a
serious probl eRPtekcal@Esehaye dthe FOFREFEY 103pseontipliligs P 4plagFoder 12,

- T [ nj t f th d | t 11 i
B i rect ed  oRBRYCT Aoy NGRt he SarS FHBEP PR St At ShegR vas
vi deo si gnal aaqsfﬂﬁgaﬂiawvét 1 dEBRc AU Gig0de of feahs Séaf@r 12 1s, Xk SO

as to forma conplete audio signal. As noted above, one conmponent of
t he vi deo si gnabuiseapple @dméodédtriedgwhichliv@ist dbscribed aboverdiah 50. The
function of the analog to digital converter 10 50 is to convert the audio
i nf or mat i ond whirgfherenaan todEdgvre 3 + h&he VCR \Aindedestdpralcombiratiogi yprklas

format. Because the, encoded audjo
Sescribed above ané output a plurality of combined audio signals

for the given video program. These signals are output to the
controller 104.
Whenever a user desires to view a video program with a

10 particular language, he simply chooses the desired langugée
through the use of the selector means 100. It is anticipated )
;hat the selector means can take the form of any one of a number
of eﬁbodiments. For example, the selector means may be in the
hotel rooms push-button telephone. A connection between the

15 selector means 100 and the computer 103 is made over signal line
106. In this version, the user would simply-dial an appropriate
number over the telephone which would be sent to the computer
103. Computer 103 will recognize the tones generated by the
telephone as indicating a particular language which is to be

20 listened to in conjunction with the video program. Other
embodiments of the seléctor means iOO are possible. For
example, the selector means 100 may simply be a hard wired
series of puéh buttons where, by pressing a particular button,
the appropriate language is chosen. Computer 103 responds to

25 the signal generated by the selection means and determines which
language the user wishes to hear. Micro computer 103 then

generates an appropriate signal which is sent to controller 104.



information is only present on the uppernost scan lines, this el ement
does not operate continuously. Analog to digjtal converter 50 is
normal Iy turned off and does not transmt I information. It is turned
on by the timng nmeans 55 only when the portion of the video signal
corresponding to the appropriate scan lines is being input to the
decoder . TH O Euncli 89 d0Ghe 88ft Aside@ssogeneat eombRAI 21250 Sthe
simlar in operation and construction to the timng |ogic and address
20 - gener ator reabine3b ankiclividepsdgaals ifromhehentogderel2mto a singlhus,
in the preferred enbodinent it is a PGA. O course, other ui val ent

devi ces can becapbRt i tiht éﬂdl’%a’sor\/va§hﬁe§%’|‘fr%&ew 194 may atel st a’fj ithenal

encoder. The pLo ramn im.n an Wi b i
different for thee%lesc %% ftor F’hg gefnco 8?: exaé'g’le u’e ('eonsc ggére“éa} iC

det ai | s ar es wekbmbiile st eagshye 1R0S€gnal whilkh! L £tdunt Qﬁté’i‘inq Ime timng
nmeans 55 counts horizontal and vertical retrace signals which are

present in theconthadlleirgnatr the sdgdaliskine NOM aLdrteobdst SL operati on
for its controller 21
accomplishes its task by modulating the input audio and video
signals onto a particular frequency. Thus, each audio/video
'signal will be assigned a separate frequency. The controller
iO also adds the signal which was generated by the computer 103 to
identify the desired language into the video signal. ‘
_Controller 104 is coupled to frequency modulator 108.
Frequency modulator 108 actually converts the signals supplied
by the the controller into the pioper frequency range. The
15 output of the-frequency modulator is a single signal. However,
this signal contains all of the information necessary to
reproduce the video signal iﬁ conjunction with any one of the
pre—-recorded languages. This signal is fed over signal line 112
to the converter 102. The converter 102 functions much like a
‘20 radio tuner. Converter 102 accepts the control signal which was
output by the computer. 103 and added to the video signal by the
controller 104. This enables the converter 102 to identify
which language signal is to be passed to the television 101.
In its normal operation, converter 102 blocks'all signals
25 from entering the télevision. However, once a proper control
signal is generatéd by the controller 104, the converter 102
ot will then allow the signal to be passed through to television.

- In this matter, a user can choose any one of the pre-recorded



functions. Thus, after the electron beam executes a vertical retrace
function, the timng nmeans turns on the analog to digital converter
50. The analog to digital converter renains 39 on until the electron
beam has scanned twelve (in the preferred 5 enbodi nent) conplete lines.
At that tinme the timng neans 55 will send a signal to the analog to
digital converfgpauages tb"5EMMde@Niht cdundkAoRfdithe the pre-rebBeqfilt put
of the digital to anmal og converter 50 is transferred over signal line
64 to the digi babes®sBOgram6. Li ke 10 the nmenory 39 in the encoder, nenory

56-1s divided into a nunber of partitions. The nunmber of partitions is
"equal to the nunberThe forgfoinxiHasadgsauikes @hansied™ o8 encedinha@npref erred
enbodi nment twelve. As,the digital_ audio informatjon,is i t -over

si gnal | i ﬁédsaf‘fltdﬁ%sé%ﬁ%ﬂer‘ﬁ%%&l PYLst orRgures ﬁ@%ﬁ%ﬁn %?‘ Spartition

15 of the MEMDiysalicclds RRETMUdORaBL hith (R2MrEHLL Woi Lo LUAG! QBRpIary OF

the menory Ts confr y signa romthe timng nmeans ransm

over read/ witembbdinehits Therddfli Ngt! YL bRNdpparentaddr E6Ssgakdnakar imeans
al so transmts the appropriate address | ocations for where the data is
to be witten tbe ant tdatd ¥Fapiqus fQdidicatidasaapdschgfges can be made to

these embodiments without departing from the overall spirit and
scope of the invention. Some éf these changes have been

10 described. Others are possible. The preceding descriptien
should therefore be considered illustrative rather than ;
restrictive. The full extent of the present invention is

limited only by the following claims.



The audio information is witten into the negory at a high rate of
speed and i's read therefromrelatively slowy. This is, of course,
directly opposi-te-to-the-operation of the encoder. Such synmetry woul d
be expected.beca is 25 wunpacking the audio information
whi ch was conpre iﬁuj ﬁﬁmﬂfﬂ i[encoder 10. The output of the nenory is
passed over sign 0. di gi t dlLAIMSanal og converter 57. Digital

to anal og 22 converter
converts the audio information back into an anal og format. Fromthere
it is passed tQ the degultiplexer Denmul ti pl exer 58 converts
the serial out §fr§g%fT?%nFihe digital to anal og converter 57 and
menory 56 onto a group of 5 serial output signals. These output signals
are substantially _ i dentical to the auxiliary audi o channels 15 which
were i nput &0 1.he aangadis-dinleo Thyst, entitf ok héscqingt ahfl edelaeriadgr a el ed@nt
12 has succeeded in separating the auxiliary audio channels fromthe
encoded vi deo ign®dl angj aceluted izuxef i caryregpending grdie stkealst

comprising:

_ encoder means for receiving an input video signal, a first
audio signal, and a plurality of second audio signals
10 corresponding to said input video signal, said encoder means
combining said input video signal and said plurality of éecond
_ audio signals to produce an encoded video signal but leaving
said first audio signal substantially unchanged, said encoder
means outputting said first audio signal and said encoded video
15 signal;
audio-video signal communication means for receiving said
first audio signal and said encbded video signal from said
encoder means, said communication means outputting said first
audio signal and said encoded video signal in a predetermined
20 manner; and
decoder means coupled to said signal communication means
for receiving said ericoded video signal and said first audio
signal, said decoder means separating séid plurality of second
audio signals from said encoded video signal so as to form an
25 unencoded video signal and combining at least one of said
plurality of second audio signals with a reproduction of said

. first audio signal so as to form at least one combined audio

heet Has Been Re, laced
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10 a conpl ete aodio sigmal, Mowever, the reggonstruction of the audi o

signal is not co to anal og connect or 58 therefore
transmts the aumlﬂujﬁ"mmlﬂ"ﬂﬂmlﬁel s in parall el format over the

audio bus 68 to therawdi e matrsx H9. The function of the audio
matrix 59 is to conbine the 15 auxiliary audio channels with the nusic

and effects SigNfla1l4sdfd decod®® hOadDiolkBubl Hidisaid OlerkQiBAASLL&AUdI O

signals 18. Beca these signals contain all of the information in
the audio sfgz@lahndti‘a}d Forbhhgh handwsdédaisi gnals. A user may then
listen to any one of these conpl ete-audi o signals while view ng the
20 output video signal The operation of the audio matri x w | |

first be described _jn co

E!PE%‘unction\%\!([{_yitg.th preferred enbpdj nen
In the preferred efoodi ARt SYTET K& G&° F&F %8989’7151“%%%%?%1
Cor I espond § 0 é%ﬁ?\\Je m@é}% rdoggtle h@@rk‘:‘allﬁ BQEO(%IX means, nglf£ ?Lai anguages

%&t
The nmusic and effects signal 15 t%erefore reproduced six finmes by the

audi o matri x 5% rive@RCRedry id@tlding a Isanguag@ maas| efidh amannet fadthe
first | anguage i s conbi ned with the left channel of the nusic and
effects signaleneTled said plugalithapheaiaidf coneindd sudianyiengd si Bay drsbi ned

with the right . , , ,
played with said unencoded video signal.

10 3. The system of claim 1 wherein said encoder means forms
said encoded video signal by replacing selected portions'of said

input video signal with said plurality of second audio signals.

4. The system of claim 3 wherein said video signal
15 represents a video picture made up of a plﬁrality of horizontal
scan lines and said selected portions of said video signal

correspond to a predetermined number of said scan lines,

5. The system of claim 4 wherein said scan lines are

20 located at a top portion of said video picture.

6. The system of claim 4 wherein said predetermined
number of scan lines are equal to the number of said second
audio signals.

25 |

7. The system of claim 4 wherein said predetermined

number is twelve.

Sheet Has Been Reilaced




23 channel of the nusic and effects signal. This forns a corrbl ete

stereo signal for “ n e. The process is repeated for
| anguages two thro mlc"mﬂ"ml]HHMWay Six pairs of conposite audio
prograns 18 are forned. EacH pdir*of conposite 5 audio signal 18 in the

preferred enbodi ment will necessarily be slightly different from each
ot her. 4 wld b r t N ' £ t
various different SE% T uctillﬂlreegygtg%mtoﬁgtcéh Toé‘qn&%rr?)%}, 549&%3?86%9& 4 estr?%?oyed,

dependi ng on tbegtypaqehli 86 HfdBRonaingneodedebéted Reanl0indickeousigan) and

the desired output format. For exanple, auxi liary audi o channel s may
not contain st eteves riindornetivn flyom one ofwpilbesewudr dudié reiumadar al

i nstead. Cbviously in such a case there will be no need to form
conplete stereo signals with the musi ¢ and effects signal 14. As noted

above, the iliary 1 aygl oY | 4 S4ana
I nf \(;r mat | onga'tj)(;l bla J. ?ﬁgoggég%ﬁ{b??%%vFﬁgé{esqigg%a% Q% tﬁq%ﬁg%s;%?? n%ay

not be  desgkrahlgnt gagemivie siBgan)sddy 3adaedfaehstsi ghaechhdnbbdieach
of the auxiliary channels. The audio matrix 59 may then be
signals are low bandwidth signals.

10. The system of claim 1 wherein said encoder means
10 Comprises: -
input means for receiving said input video signal a;d said
plurality of second audio signals;
synchronization means responsive to said input video signal
for.sensing timing signals contained in said input video signal;

15 audio signal linking means'responsive to said plurality of
second audio signals for converting said plurality of audio
signals into a stream of information;

data storage means operatively coupled to said audio signal
linking means for storing said stream of information;

20 timing means responsive to said synchronization means and
in communication with said storage means, said timing means
triggering a release of said stream of information from said
storage means in discrete bursts of data responsive to said
_synchronization means; and

25 video signal combining means coupled to said inpﬁt means
and said data storage means for combining said bursts of data

into said input video signal in a predetermined manner so as to

This Sheet Has Been Rerlaced
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constructed to provide such a signal direct I3y to the user. 20 These and
ot her nodi f-i cati ons m’n"m"anl] i x will34 appreci ated by those
skilled in the art. H‘IHMIO programs in the preferred

enbodi nent . are designed® ' #o be in conplete synchronization with the
vi deo portion of the signal . Therefore all of the duplication and

conmbi nation 2 funcgt,ions of t audj o trix, ar erfornmed in real tine.
The exact- gt ﬁéﬁﬂrﬁn%?doet%é(ggﬁﬁi%l ri 8214 8?98’:3%%;"13888 \['Ith "Yet ai |
here. However r o8k rai ghtforward and will
be known to th%‘}st}u?&?ﬁ% yg%#\%?’ﬁgagéﬁﬂi S %rrlﬁicturg of

24 the audio matrix may include a resistor network to duplicate and
conbi ne the audio signals. Transistors may be used to anplify si gnal

|l evel s as required.l FheThedéxstent pExcEOimEy herein saidravncbepeaiizatsicaone
formof customi nte rated circuit. 5 The out put of the decoder 12

is fed int t RS | 9@9§1ses a phase-locked loop

12. The system of claim 11 wherein said phase-locked loop

further includes a voltage controlled oscillator.

10 13. The system of claim 10 wherein said audio signal-

linking means comprises a time division multiplexer.

14. The video system of claim 13 wherein said audio signal
linking means further comprises an analog-to~digital converter
15 for converting said stream of information from the analog domain

to the digital domain.

15. The system of claim 14 wherein said data storage means

comprises a digital memory.

20
16. The system of claim 14 further comprising a digital-
to—analog converter coupled between said data storage means and .
said video signal combihing means for converting said bursts of
data from the digital domain to the analog domain.

25
17. The system of claim 1 wherein said signal
communication means further includes data storage means for

storing said encoded video signal.
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system 70. Al though the delivery system 70n'%§ not illustrated I n
Figure 1, the structure—of—the preferred e diment is shown I n

Figure 4. The funqtg delivery systemis to allow a user to
sel ect any one (oﬁ?"ﬂ[’ ﬂ, §I HMEDOSi te audio signals 10 18 for use
14. This

while viewing the picC %8d by the video si gnal
feature is inportant because a user will nost - often not want to listen
to all of the audio channels at the sanme tinme. For exanple, the

present invention ney behdisSEteR & claim EOk{eeiiansdi$eludiBgviQed 83¢hRa1

di fferent |anguages. The user may 15 wish to view a portion of the video
si gnal  whi | e |dogimgnieatian means|cowmprages mibdgeoconasg{dtare plawpte, the user's
native | anguage) Then the user may switch to | anguage nunber two (for
exanpl e, t he | anguage the user is learning) and re-view the sanme
ortion of theggvi i o RV S il | t he user
ltoo 20 swi tsch bet ngh gﬁ% %fyg'? e %fo%g'gg?t% al%fgxs%iir?a}gsudfgagég%gesﬁl e i

As a practi calcorbhetat {3 mehhsCddipR18Es @l i Yes YecteheBatdd systembe a

function of the particular application for which the present invention
I s used. . One of the primary applications of the present invention
-- 25 and the current preferred enbodinent -- is for use in conmerci al

airliners. Quite offen Bi% Isvgeem\gd ClapBwt nihredns pidjaddingvigec signal
communication means comprises a video disk élayer.

10

21, The system of claim 1 wherein said deéoder meaﬁs
comprises:

iﬂput means for receiving said encoded video signal and
said first audio signal, said encoded video signal having

15 segments with said plurality of second audio signals encoded
thereon;

timing means responsive to said encoded video signal for
identifying said segments of said encoded video signal
_ containing said plurality of second audio signalé;

20 memory.means coupled to said timing means and said input
means for storing said segments of said encoded video signal
containing said plurality of second audio signals;

audio signal separating means coupled to said memory means
and responsive to said timing means for separating said

25 plurality of audio signals;

audio signal combining means coupled to said audio signal
separating means and said input means for receiving said

separated audio signals and said first audio signal, said audio
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the ir passengers duri nﬂ m‘lﬁﬂEe of a lengthy flight. Many tinmes the

passengers-w | | M"H ‘u ! | nt countries and
25 spea

ges. This is especially true in the case
of international and overseas travel. The preferred enbodi nent of the
delivery systemtherefore all ows passengers on commerci al airliners

to chose the § agembaing MRANYW sbnlihiRgas WddiuctBon VdE£WaAg 81i58Wi €.
Referring next to Figure 4, the preferred enbodi nent of the delivery

systemis shosmdic sdgnplineitlorawht bf tdwiddpdodelited efenecond audi®, as woul d
be applied in the setting of a commercial airliner. In this version,
there are thréeg@%ﬁhraﬁé decoder elenents 12 10 | ocated mﬁthin decoder

system 70. The out of three se te \V/ re.each
separately appli ec1°”[jé Uon8%aT° tivd o put gral%I S%srfeent si?‘zg% e dd%co er

systen1705;Thglgggiit905@e§553y$ed audié)gﬂgga§ggnal communi cation nmeans 11
whi ch was descri bed above with reference to Figure 1. Although these

specific inputs to
22. The system of claim 20 further comprising line
blanking means coupled to said timing means for recording a

blank signal over said storage segments of said restored video

10 . signal prior to outputting said restored video signal. .

23. The system of claim 20 wherein said audio signal

separating means comprises a demultiplexer.

15 24. The system of claim 20 wherein said timing means

includes a phase-locked loop.

25. An apparatus for encoding a plurality of audio signals
corresponding to a video signal according to a predetermined
20 format, comprising:
input means for receiving said video signal and said
plurality of audio signals;
synchronization means responsive to said video signal for
sensing existing storage intervals of said video signal;
25 audio signal linkihg means fesponsive to said plurality of
audio signals for converting said plurality, of audio'signals

into a stream of information;
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15 the decoder re descrlbed It would apparent to those

skilled in the ar Eﬁui r" !,Iﬂ“munber of , or a di fferent
type of signal co may be used wi t hout departing
fromthe scope of the pr esent |nvent|on The decoder system 70 decodes
t he encoded vi deo signal from each one 20 of the VCRs as was descri bed
above with reference t result h arate

. . c? tba %léora e pe tlve cou d o t geg 10 _signal
restored video signals A TR I? fg corryesp e ng plsural Iq[ of
audi o signals m”thinklng'Hé%hhpfgf|§¥H¥¥§Qe§alérkﬁ%@ght65”1n¥8rh5@hdHW3b|ens

previously stated,” the existing el éctrical systens of conmmerci al
airliners 25 sinply caningt maassnmrexiaing ivecto sdidr genchrtndraviomutians and
i nput s for use in conjunction with the video programmng. Delivery
system 74 is ther éhoseupindgptden twitdoseie| steragsurputs ofsaifetining geasder

t 70.
s[%isl S(ranr y system 75rf'%ge’i’1?gt Re™PHEYT Pdd S8 oThTREM: ©°F mf%rmatﬁ?'&rfc’fﬁf“oégégor

controlled audi o spb}Ldl RENSEL L0 JU0eQRCLREsIP? data responsive to said

synchronization means; and
video signal combining means coupled to said input means
and said data storage means for combining said bursts of data
10 into said video signal in a predetermined format, so as to form
an encoded video signal, said combining means then ouéputting

said encoded video signal.

26. The apparatus of claim 25 wherein said synchronization

15 means comprises a phase-locked loop.

27. The apparatus of claim 26 wherein said phase-locked

loop includes a voltage control oscillator.

20 28. The apparatus of claim 25 wherein said audio signal

linking means comprises a multiplexer.

29. The apparatus of claim 25 wherein said audio signal
linking means further comprises a'digital-to—analog_converter

25 for converting said stream of information to the digital domain.

30. The system of claim 25 wherein said data storage means

comprises a digital memory.
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of the audi o chanmetsto beplayed—n conjungtion with the video

program f or-- each I i means 74 °1s an audio matrix 5 which
controls the outp I' l[ﬁ#ﬂg}”ﬂ[}syst em70. In the preferred
¢ 0 e

enbodi ment, the out%put ecoder systemis mul ti pl exed and
applied to an existing nultiplexer (not shown in Figure 4) which
controls the distribution of audio signals within the aircraft. This

existing multiplexer controls the 10 distribution of the audio signals to
the specific seat |®catir@@8SapparatWist BENciditn 261 eiifer bbdipStdingture is well
known to those in the art, and will not be described in detail here.
It is suf digitit-tooana e congertée cpupdedfietiveedi sadbdlatat storaaarber
of "zones" and that the Delivery System 74 allows one or nore of , 15 the

audi o si gnal s PePhR §9Cageld | HlAsacAigRal (RITPARLRT means for cagyeRhimg 13add
mul ti pl eXxerg al £v§€§y§; %)9 ggéao ognhgh 'ép ﬁ%‘i’ dbr‘xain to l:ﬁe gag-lﬁénlro dFErqaf sure

t hat the out put he decoder systemTs structure ormat’ t hat
can be readily accepted by the mul ti pl exer. This elimnates the need
to install special wiring 20 or other features within the aircraft so as
to allow the use of32. A té&eiqy €oentieconignyt Ronencoded video Asigneflebawirove,
the selection neans 74 is a m crogfocessor . .controlled audio sw tch.
In the preferr%&ﬁ%ﬁﬁi§dﬁﬁ%ﬂt% quga ity of audio signals encoded thereon, said

apparatus comprising:
10 input means for receiving said encoded video signal and a
music and effects audio signal; ’
timing means responsive to said encoded_video signal for
identifying said segments of said video signal containing said
plurality of audio signals; |
15 memory means coupled to said timing means and said input
‘means for storing said segments of said encoded video signal
containing said plurality of audio signals; |
audio signal separating means coupled to said memory means
and responsive to said timing means for separating said
20 plurality of audio signals from said encoded video signal so as
to form an unencoded video signal;
audio signal combining means coupled to said audio signal
separating means and s%id input means for receiving said
separated audio signals and said music and effects audio signal,
25 said combining means combining said music and effects audio
'signal with each said plurality of audio signals; and
output means for outputting said unencoded video signal and

said plurality of combined audio signals.

_—
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delivery systemal so includes a selection neans which allows the 25 user
to control :the audio programs whi,ch are to B& played. This sel ection
means is an integral m ﬂﬂ' very system 72, and can be a key
pad, video.screen, |”“ulmwum m pl ay, or the like. The exact
details are not inportant. Al that*is

27 - required is that a user be able to select the desired | anguage
tracks which are to be played with a particul ar video program

Al t hough a specifigzpre red. . [ r el.) M. 4 . syst em has
been descri bed, i t%v:?/i'l I &'ﬁée %g’ﬁgrggﬁ’? {%qh%gef%{}ﬁegeébﬁ{%sllﬁgt ﬁﬁ%rt t hat
different embadiaiihg ABIPRMpEE ) sdhlif €18y means StdrUatkiONSg FPlank
exanple, it is contenplated that the present i nvention rmay be used in
hotel s. |In thatignadeoveriseridrayobege segmett e afossédecideanypighal herileangoages
whi ch are encoded into the vi deo signal as_well as which video program
is to be pPay&ftPutping saidoupgpeedRgd YddEotH 9 Rdure 5, an alternate

enbodi ment of the delivery system of the present invention is shown.
Thi s

34. The audio-video system of claim 33 wherein said audio

signal separating means comprises a demultiplexer.

10 35. The device of claim 32 wherein said timing means”

includes a phase-locked loop.

36. An audio-video system for encoding and decoding a
video signal and a plurality of éorresponding audio signals,
15 said wvideo éignal representing a video picture made up of a
plurality of horizontal scan lines, said system comprising:
encoder means for receiving an input video signal, a first
audio signal, and a plurality of second audio signals
corresponding to said input video signal, said encoder means
20 replacing portions of said input video signal which correspond
to preselected scan lines of said video picture with said
plurality of second audio signals so as to form an encoded video
signal but leaving Said first audio signal substantially
unchanged, said encoder means outputting said first audio signal
25 and said encoded video signal;
audio-video signal communication means for receiving said
first audio signal and said encoded video signal from said

encoder means, said communication means outputting said first
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enbodi ment is particularly adapt ed to be us%g I n connection with

delivering multi-| iuumilulmmmﬂm prograns to hotel roons and is
anticipated to be ose. In this enbodinent, 15 it is
anticipated that each i*ndtviYual guest roomw thin a hotel will have a
tel evision which allows a guest to view television progranms. Quite

of ten, the gueshuli Ll daskhs 10d/I68WobbE video LELEN ShOD PE AN

parti cuI ar | anguage e present Tnvention allows tHe guest
to sel ect anyn@nRgesf sfhi'?ﬂugbgﬁal %mmaﬁib@&ugu\agesns neudthel {imcMidwgt Bedata

particular program This enbodi ment of the delivery systemallows the
user to sel ectstamgge meangnéopnfstdmEngusbit egfcobedguialyes signdil whingh to view a
parti cul ar pr ogram Wth this enbodi ment of the delivery

system there are 98%°dem,mgans FARIEA £°| Iist 8490¢ 1 HITHRECHGID Me8BM
Itself. The for rggélvﬁry %%@te‘%@fﬁﬁ 0, {di] udgs.1 @%é%%?&tf’lrs@%ﬁﬁlloo the

tel evi sion 101 "and con here are”add SRent s
which are CO”EEBn&ELfﬂéldoﬁe&$ﬁéﬂWMéﬁﬁsWbéﬂHﬂ&cLh@ said plurality of second

28 audio signals from said encoded video signal so as to form an
unencoded video signal and combining each of said plurality of
second audio signals with a reprodﬁction of said first audio

10 signal so as to form a plurality of cpmbined audio signals; said
decoder means outputting.said unencoded video signal and ;aid
plurality of combined audio signals; and

a éignal delivery means coupled to said decoder means, said
delivery means including a selection means such that at least

15 one of said plurality of said combined audio signals may be

played with said restored video signal.

37. The system of claim 36 wherein the number of second
audio signals is twelve said preselected scan lines are the

20 uppermost twelve scan lines of said video picture.

38. The system of claim 36 wherein said first audio signal
corresponds to the music and effects portion of a complete audio
signal and wherein saiq plurality of second auvdio signals

25 corréspond to a plurality of languéges, such that each of said
languages may be combined with music and effects signal to form

said complete audio signal.
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hotel . These are the conputer 103, controllgy 104, decoder 12, and
VCR 11. VCR 11 is t|M|u|nmjulﬁﬂmlcat i on rreans whi ch was descri bed
above in reference decoder 12 is, of course, the
sane decoder which was ‘dedcri'bed above with 5 reference to Figure 3. The
VCR and decoder conbi nati on work as descri bed above and output a
plurality of conbi ggd alidie®nskIFGH %ncodlngfé)roltu'}ﬁlgt?’ed’f whdes PIHIRM
These signals are output to the controll er Whenever a
user desires trepresantatiivedeof piwdiicainwit Bf erentO lapaudgesuwhlich atupRgeonle
sinply chooses the desired | anguage t hrough the use of the selector
means 100. | o 3naiRauy ﬁatﬂéﬁ Slgnalt Ravipsheas BPREPRYLIaeafECERIL t ake t he
formof any on nt § xanp

t
means may be |1ﬁtFﬁ‘égls' SaﬁSt%Jru’fab]dﬁé’ ggsﬁu%’fﬁ tsdﬁn?gﬁ é’ﬁﬁé’ﬁeen%‘%oi gl‘ggnor
between the 18e ﬁglcﬁﬁtcﬁh BBaN St A1a2Bd s b Hfa L FRPUL SEpokdB el 51&@@%1@\‘:@53,

signal |ine . I'n this version, the user would sinply dial "an
appropriate saldﬁhﬁﬁ]ﬂj’d evapriding thepbt)ﬂﬁs witi:ch woul d be sent to the
conputer 103. Conputer 103 will recognize the tones generated by the

t el ephone as ||1d|cax¢¢my%@gp§?%¢clnnﬂt vadg@ o nddi ctrid ryshe aQK)eﬂfﬁ§FEned

toin conjunctl Qovgfg%aH?eaX&(ggi qg flty fhaudlo signals;

time division multiplexing said plurality of audio signals
10 so as to produce a continuous stream of digital information;
storing the continuous stream of digital informatioé in a
memory device;
locating preselected storage intervals in said input video
signal;
15 ‘releasing information from said memory device in bursts and
passing the information through a digital-to—-analog converter;
inserting said bursts of date into said preselected storage
intervals in said video signal; |
wherein the audio signal representative of audio in
20 different languages are encoded into the video in appropriate

storage intervals.

40. A method for decoding an encoded video signal having
intervals with a plurality of audio signals encoded thereon,
25 said method comprising the steps of:
receiving said encoded video signal and a music and effects

audio signal;
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embodi nents of the selector means 100 are R9ssi bl e. For exanpl e, the

sel ector neans 133' imf hard w red series of push buttons
where, by pressi mmmtl Jﬂu'ﬂmﬁt:ton, t he appropriate |anguage is -
chosen. Conputer 103 ‘redpohdsstor 25 the signal generated by the selection
means and det érm nes which | anguage the user wi shes to hear. Mcro

conput er 103 thenlocatiagerﬁi%t %ﬁté&ﬂ@%@p&@tﬁd%%‘?&na"fnié%ht&:‘?nﬁﬁ;ntthko
control |l er 104. 29

The function gifurbhet ¢ oot raldier sifdhliss to conbine all of the conbi ned
audi o/ video signals fromthe decoder 12 onto a single cable. In

addi tion, the conwrdting skd4l dpyenyals &Qdaamkiiarnyoabprage devipgebn diugssbs
into the signal. For gxanple, &he,contr ne an outside TV

_ : (_Blle{] my ., .5 conb'h. _ _
si gnal whi ch S ZERBAATEIR & AG Y W ESTV2 1S OS] FEFSDWEP PRE signal Iine
109 contioller 1Qdnoving AAGOIRLIS Gl LA AYa MPlALLGMal N 1PHb

audi o and vi deo - signals onto a particular frequency. Thus, eac
audi o/ vi deo form ahi @ieticotidd vhbeeqSSicgae¢ a separate frequency. The

controller
: passing said stored audio signals through a demultiplexer
to an audio signal combining device;
inputting said music and effects audio signal to the audio
10 signal combining device; | .
combing said music and effects audio signal with ea;h of
said plurality of audio signals;
transmitting said unencoded video signal and combihed
plurality of audio signals to a predetermined destination.
15 |
41. The method of claim 40 further comprising the step of

writing a blank signal over the intervals where the plurality of

audio signals were stored.
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10 also adds the signal which was generated;py the conputer 103 to

identify the desired | anguage into the video signal. Controller
104 is coupled to frequency nodul ator 108. Frequency nodul ator 108
actually converts the signals supplled by the the controller into the
proper frequency range. The 15 RAGT OF Trn MVENTENNY nodul ator is a
single signal. However, this S|gnal contains all of the information
necessary.to reproduce the video signal in conjunction with any one
of the pre-recorded | e I Sy ver signal line
112 to the conveytg g@ 2 biRﬁ%d¥1 &0 931§$B5L5§555|| ke a 20
radio tuner. Converte ?F'TWWTﬂTTMﬂ;" L

out put by the conputer 103 and added to_the VI S t he

control l er 104. Thi @eﬂ‘é‘ﬁ’r%fg”'fiﬁg WeEY £oF e_Ld’é’ fBg ad@%FF? ing a V\%\ﬂ?%h

| anguage si gnalg,i g, 0,0 Q%ﬁ?ggl%ﬁoéoggcﬁﬁ&\goﬁhg S]aQJ%i%o gignals. mhd 1S

nor mal oper ati on converte S gna m ent erl ng t he
tel evision. Haweyeh, iRFGRIed BAODfIode@Nhédtls for r&dedRahgisn GeRQEaL LY the

controller 104, 'the converter 102 wil'l then allow ihe signal to be
passed t hro@gh stigna2} exi&iireh. audio signth) smipkt plyraditgest coaroalodsdiEny
one of the pre-recorded
signals which correspond. to the input video signal. The encoder
means combines the input video signal and the plurality of
second audio signals to produce an encoded video signal but
leaves the first audié signel substantially unchanged and then
10 outputs the first audio sigral and the encoded video signal. An
audio/video signal communication means is connected to tﬂé
- encoder. The audio/video signal communication means accepts the
encoded video signal and the first audio signal and transmits
them to a decoder. The decoder means separates the plurality of
15 second audio signals from the encoded video signal leaving an
unencoded video signal. The decoder then combipeé each of the
plurality of éecond audio sigﬁals with a reprodﬁction'of the
firét audio signal so as to form a plurality of combined audio
signals. The decoder then outputs the unencoded video signal
20 and the plurality of combined audio signals. A signal delivery
means which is coupled_to the decoder includes a selection means
which allows at least one of the plurality of the combined audio
signals to be played with the unencoded video signazl in a manner
determined by the user.
I —
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30 | anguages to be viewed in conjunction withe the pre-recorded

vi deo program The foregoing has described a system for encodi ng -
an audi o/ video signal with rmulti-language capability. This 5
description has been nmade with reference to specific exenplary
enbodi nents thereof. It will be apparent to those skilled in the art
that various nodifications and changes can be nade to t hese
enbodi ments wit hout departing fromthe overall spirit and scope of the
invention. Sone of these changes have been 10 described. Qhers are
possi ble. The precedi ng description shoul d thggefore be consi dered
illustrative rather than Qrestrictive. The full gext@nt of the present
invention is limted onIR by the follow ng C"'J‘@"QQL :
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1. An audi o-video system for encoding and decoding a video signal and a
plurality of corresponding audi o signals, conprising: encoder neans
for receiving an input video signal, a first audio signal, and a plurality
of second audi o signals corresponding to said input video signal, said
encoder neans conbining said input video signal and said plurality of
second audio signals by replacing selected portions of said input video
signal with said plurality of said second audio signals to produce an
encoded video signal but leaving said first audio signal substantially
unchanged, said encoder nmeans outputting said first video signal and said
encoded vi deo signal; audi o-vi deo signal comrunication neans for
receiving said first audio signal and said encoded video signal from said
encoder neans, said communication neans outputting said first audi o signal
and sai d encoded vi deo ? nal in a predeterm ned mafger; and esmcopeo

decoder neans coupl ed t-g/5ary ignal conmu&ﬁgqgion meang 1K
.' CA i SR ULY O CHTa 1S a-(—6Ge66 v -"-
econd audi o signals from deds vi deo

sai d encoded vi deo si
separating said plur
m an encoded vi deo al and a p
urality of s

signal so as to for
audi o signals, and cpnbi g eachggf sai d

with a reprastge®yon pf ﬂaad_LLLs UgH so as to florma plurality of
conbi ned aldPES gnaf s sarvaechder [neans si | t aneou %%Y tpub i ng said
unencodednﬁggdb si gnal N7 &4 Dl ur b4 AE cpnbi ned H Si ls. 2.
The syste claim1l, ‘ur er canpr15|3g a_ signal delivqry means coupl ed
to said decoder neans, (Sar d|5Tgnaf} deli ns |nclud|ng a sel ection
means such that at Ieaét one of $g4id{plurality]okeAss ¢gTombiped audi o
si.gnal s may be pl &@a—dit hAatd Hrlenqodﬁf’ﬁ deprsiome i

! ! ADDR.. | ﬁ |
Iy | GEN. Aoor. ) © -39
| | ) R 'e?
I~ vco v 75
L_t"___Jl . /
SN 70
AOX
AVDIO  p—— MUX A/D T
CHANNEL S - > gz
37 - 43

,24
8

MUS/IC + EFFECTS

FlG. 2

heet Has Been R hmﬂ

HII\I\\ I



32 3. The systemof claim 1, wherein said video signal represents a
video picture made up of a plurality of horizontal scan lines and said

sel ected portions of said video signal correspond to a predeterm ned
nunber of said scan |ines. 4. The system of claim3, wherein said
scan lines are located at a top portion of said video picture. 5.

The system of claim 3, wherein said predeterm ned nunber of scan |lines are
equal to the nunber of said second audio signals. 6. The system of
claim4, wherein said predeterm ned nunber is twelve. 7. The system
of claim 5, wherein said portion of said video signal corresponding to a
sel ected scan |line exclusively stores information fromone of said second
audi o signals. 8. Te ystenlofaﬂmalnll wherein said ijrst audio
signal is a high bandwi dth g

signals are | ow bandw g i
sai d encoder nmeans conpri ses:
i nput video signal andj saiggmlurality of s

reln

r\reans for rece|V|ngC2a|d
coNd- A& 1L RANEHAAS

synchroni sati on nmeans I espongl ve to said indut video signal for sensing
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timng signaﬁs contained in said input video signal; audi o signa
| i nki ng means responsive to said plurality of second audio signals for
converting said plurality of audio signals into a stream of information;
data storage nmeans operatively coupled to said audio signal |inking neans
33 " timng neans responsive to said synchronisation neans and in
communi cation with said storage neans, said timng neans triggering a

rel ease of said streamof infopuation fromsaid storage nmeans in discrete
bursts of data responsive to sab&zmmﬁeh*pnlsatlon nmeans; and vi deo
si gnal conbi ni ng neans coupl ed ggsbdsm ?ﬁ?ns and said data storage
nmeans for cqpylnl jd bursts '1to d input video signal in a
pr edet er m ned pguz$1 a |d encoded vi deo S|gnal sai d

conbi ni ng. neans but [ 10. The
system of clairm 9; wherein a
phase-locke§7 - ai ¢
phase-1 ocke At or . 12.
The system of clarm®S conpri ses
Bdwer s
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converter for

a tige’divii : + | 13. The video system of cl @kt 6 Wredein
sai d audio iREP' %EME@I J 1;a1s further conprises an anal ogue-to-digital:

. converting sald]stream of infoy3ration fromthe anal ogue
domain to thefdiQlNOV 4996 h. 14. The system of claim 13, wherein said
data storag ans conprisep b digital nmenory. 15. The system of

claim13, fyurther conprising p digital-tg-analq o erter coupled
bet ween sai NS M@Mom ni ng neans for

converting said burgt s, of 36l fod 'JTLLRCSH UnlcBha AP L0 NG AYhB0Ye

‘domai n. _ _ y _ _ _ e System
of claim1, whgigidh Siddashonallie9NEENESHsPBadBRAN Qublibt §8fnalisCl yees data
storage neans for storing said encoded video signal. 17. The system of

claim1l, wheresystsan dnadddes \érdeacsdgnateapsmiuni wateiighng nsanapesnpidess a

video cassette player. 18. The systemof claim1, wherein said

audi o- vi ded® si §HEdombAFERAWHC FESRARL c SR P SRR IAEY Pf i 28E@EnABRIRat i on
system  19. . The QYSLEMOLSLARD & Maetighlk SAoAYdL o] d9ReSLO0Re .
communi cat | on -
means combines the input video signal and the plurality of
second audio signals to produce an encoded video signal but
leaves the first audio signal substantially unchanged and then
10 outputs the first audio signal and the encoded video signal. &an
audio/video signal communication means is connected to tﬂe
- encoder. The audio/video signal communication means accepts the_
encoded video signal and the first audié signal and transmits
them to a decoder. The decoder means separates the plura;ity of
15 second audio signals from the encoded video signal leaving an
unencoded video signal. The decoder then combines each of the
plﬁrality of second audio signals with a reproduction of the
first audio sigqal so as to form a plurality of combined audio
signals. The aecoder then outputs the ungncodgd video signai
20 and the plurality of combined audio signals. A signal delivery
means which is coupled to the decoder includes a selection means
which allows at least one of the_plurality of_the combined audio
signals to be played with the‘unencoded”viggoiéignal in a manner

determined by the user.
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‘means conprises a video disk player. 20. ' The system of
‘wherei n sai d decoder nmeans conprises: - i nput neans
sai d encoder video signal and said first audio signal, said
signal having segments with said plurality of second audio

t her eon; : timng neans responsive to said encoder \i dedDdi NOVI99&r

|dent|fy|ng said segnents of said entbded video signal cont
plurality of second audio signals; menory neans
‘timng neans and said input nmeans for storing said segnents

vi deo signal containing said plurality of second aqglo si gnal s;

claimai,

o RERLALERENT SHEET

silgnal s encoded}

ailning said
oupread to sard
of said encoded

audi o signal separating nean® coupled to said nenoriy ns and responsive

to said timng neans for sepgating said pluralit fO i0
‘audi o signal comnbining meansgoupl ed to said audi iq;

si gnal s;

separating neans

and said input neans for recd g ng said s nsfarated Qi gnals and said

first audio signal, said aud WS|gnaI
reproducti on of said first an S|gnal mnt each 0 § d pl

nbi ning a

urality of

second audi o signals; and REPRPACENVENT
SHEET out ans for outpuftifngisdi df agdi igﬁal and
said plurality of conbin di o signals.
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21. # The systemof claim19, further conprising |ine bIanking means
coupled to said timng neans for encoding a null signal over said storage

segnents of said restored video signal prior to outputting J
vi deo signal . 22. The system of (;4 ZI m 20, Wher ei n sai #@Wagmﬂ
/ ygt em of cl aim

separating means conprises a denulti xer . The
20, wherein said timng means includes a phase- Iocked | odp. 034NOV‘Hﬁ%
devi ce for decodi ng an encoded vi deo signal having segnent ith a
plurality of audio signals encoded thereon, said apparatus [CONPTTSITY:

i nput nmeans for receiving said encoded vi deo signal and a [ c and effects

audi o signal; timng nmeans responsive to said encoded video signal
for identifying said segnments of said video signal containing said
plurality of audio signals; menory neans coupled to said timng

sai d enoapdaoyi deo
aUGZEﬁ©|gnal

means and said i nput ne for storing said segnenug,a
signal containing said
separati ng neans coulf

means for separatingjsaid pI. ality of audio S|gnals fr B
video signal so as tp form an unencoded VI.§D si gnal ; /%%QKDaudio
si gnal conbi ni ng neaps d%ﬁ%led togsaid aud™© signal separjating nmeans and

sai d i nput MENR7T or| r eqefr-Rreg—sqpid S udi o si | s and said nusic
and ef f ect ¥4@fPa 911naJ;5§3V§3c idi ng means conbiniigys ysi ¢ and
ef fects augga}5|gnal wi P e84 shi d peney ¢f audi olsf{gndl s; and
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out put” neans for outputting said unencoded video signal and sinultaneously

outputting said plurality of conbined audio signals such jHel—a—tsei—iBy —,
select fromone or nore of said plurality of combined aud} cREALAGEMENT SHEBT
The device of claim 24, further conprising |ine blanking
said timng neans for witing a blank signal over said st
said video signal prior to outputting5yéid unencoded vi de

The device of claim 25, wherein said audi o signal separatfn ans
conprises a denultipl exer. 27. The device of claim 24, wherein said
timng nmeans includes a phase- |ocked | oop. tat=
st orage neans operatively coupled to said audi o signal | i nki ng nmeans
for storing said stream g, L nfornati osZ timng MEGNS responsi ve
to said synchronlzqtlon nmean \~7(q:\ /; woso
AL { - T ooT
} Nwve Brankmwne
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TN

“in communi cation with said storage neans, said timng neans 5 triggering
a release of said streamof information from said st or age neans

di screte bursts of data responsive to said synchroni z T i
vi deo signal conbining nmeans coupled to said i nput neans R 4ﬂ§ﬂWﬂﬂ'$ﬁE¢
storage neans for conbining said burst%/ef data 10 into sdi ¢ video srgn
In a predetermned format, so as to form an encoded vifd¢o gpt i
conbi ni ng neans then outputting said _encoded vi deo si A | -U;’IQNW 19%3
26. The apparatus of clai m25 whepegygme Jsynchroni zati on 5—means :
conprises a phase-|ocked | oop. SESTEM |27 e apparagus of claim 26

wherein said se- I S a | tage control osScCrrtator
20 28. he- of claim 25 wherein said audi o signa
| i nki ng means conpw | tiplexer 29. The apparat us of
claim 25 wherein said audi o] si Linki ng aﬁzngzaiz%_ea'prises a
digital-to-aqggqglusﬂve ter DECODLER,
vee 2 - >~ MULT/PLEXER
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Po577 4
25 for converting said streamof information to the digital domain.

30." The system of claim25 wherein said data storage neans conprises a
digital “nmenory. 31 The apparatus of claim25
further conprising a ital -to-ana converaﬁg coupl ed between said
N
converting said gﬂ@%ﬁs "m___iam_ A I%%e anal og
domai n. 32. Ad coded vi deo signa

havi ng ga nments with a plurality of audio signals encoded. thereon,
appafat

sai d _ Wi pArei Aysten ofor e“°°Fﬁﬁﬁta Aeeordnr B ¥H48Ng sai d
croced wodSEril L Bty BRI G et e
system includes an encoder means for receiving an input video
S signal: a first audio signal, and a2 plurality of second audio
signals which correspond to the input video signal. The encoder
means combines the input wvideo signal and the plurality of
.second audio signals to produce an encoded video signal but
leaves the first audio signal substantially unchanged and then
.10 outputs the first audio signal and the encoded video signal. An
audio/video signal communicatiofl mzans is connected to tﬂe |
encoder. The audio/video signal communication means accepts the:
encoded video signal and the first audio signal and transmits
“them to a decoder. The decodexr means separates the plurality of
1s second audio signals from the encoded video signal leaving an
unencoded video signal. The decodar then combines each of the
plurality of second audio signals with a reproduction of the
first audio signal'so as to form a plurality of combined audio
signal#. The decoder then outputs the ungncoded video signal
20 and the plurality of combined audio signals. A signal delivery
means which is coupled to the decoder includes a selection means
which allows at least one of the plurality of the combined audio
signalé to ﬁe played with the unencoded video signal in a manner

determined by the userx.
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i denti fying sai REQ_MEMENBfS"B:-g}d vi deo si‘gnal contai ni ng sai%¢377(-6
plurality of audi grral’s, 15\ menory reans—coupted—to—sai-d—t+m ng

nmeans .and sai d ifnqut go8's fqr storing said se | coded
co?‘ipaT‘Han sai|d [pl'ur al ifay of audi $ﬂiﬂgﬂgﬁ"mmliuml
L M

vi deo si gnal
Ling—eanrs—coud ed to said nenory e

audi o signal se A
responsive to sald timng neans f seQhAMISNg said 20 plurality of audio
signals from sai ded~ Vi deo signal so as to form an unencoded
video signral; An audio-videdi systemrfar enwotding agd ndeccsiing @pvidéot sigsal dnduali o
si gnal separating neans and said input neans for receiving said

separ at ed phurality ofi epregspondingsaudioraignals .eampnisiegt s audi o signal, 25 said
conbi ni ng neans conbi ning said nmusic and effects audiqgq _ . signal wth
each sai d pl ural iengogder medns faf praigng andnput video smt@hg&ﬁ%ﬁe signal, and

out putting said unencoded vi ' I d . id.plurali f. N
aﬂdf’(‘j S: gg,aapg,;ralitl;l of 'second \ébgi%osiang&acoggspondmg ' said |H;ra {nidéoOSIg%gfbs'arl]g d

encoder means combining said input video signal and said plurality of second audio

-

signals by replacing selected portions of said input video signal with said plurality of
said second audio signals to produce an encoded video signal but leaving said first
audio signal substantially unchanged, said encoder means outpﬁtting said first video
signal and said encoded video signal;

audio-video signal communication means for receiving said first audio
signal and said encoded video signal from said encoder means, said communication
means outputting said first audio signal and said encoded video signal in a
predetermined manner; and

decoder means coupled to said signal communication means for receiving
said encoded video signal and said first audio signal, said decoder means
separating said plurality of second audio signals from said encoded video signal so
as to form an unencoded video signal and a plurality of second audio signals, and
combining each of said plurality of second audio signals with a reproduction of said
first audio signal so as to form a plurality of combined audio signals, said decoder
means simultaneously outputting said unencoded video signal and said plurality of

combined audio signals.

2. The system of claim 1, further comprising a signal delivery means coupled
to said decoder means, said signal delivery means including a selection means such

that at least one of said plurality of said combined audio signals rriay be played with

said unencoded video signal. [~ REPLACEMENT SHEETS  SG
" [ Description : paged ..... to paged .....
| ®Claim(s) :paged 3\ to paged 35
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33. The device of claim 32 further conprising |line : bl anki ng
eoupledfto said timng neans for witing a bl ank r
storage segnents of said video signal prior to HII'“”'“EI“"HIJJ&umd
unencoded vi deo signal . 34. skhe audi 6-vided systemof claim 33
wherein said audio signal separating neans conprises a denultipl exer.
10 35. Thyhdayistsm of cilimi Mwiierelesaid vidso sighahfepygeserdsa video picture

i ncl udes a phase-locked | oop. 36. An audi o-vi deo system for
encodi ng paratiedaposti aglarality of \Haotlizontel greah laves and|saidiisetected pootionss pbisaichg
audio signals, 15 said video signal representing a video picture nmade up
of a videar sighalycastespondAora predetermined asmbesiof sgidssean l@sor i si ng:
encoder neans for receiving an input video signal, a first audi o
~signal, and a plurality of second audio signals corresponding to said

I nput video signal, said encoder_neans. 20, replacin rtiops, of said.
i nput vi dde si gn Ihevﬂstt:?f“c‘g @gbgnwﬁereln sgig %&@W‘%ﬁ:géﬁ)@@wﬁ ﬁégP(Eng%ﬂd
vi deo pi ct we.&mi.t h_sai.d

of said video picture.

means
said

5. The system of claim 3, wherein said predetermined number of scan lines

are equal to the number of said second audio signals.
6. “The system of claim 4, wherein said predetermined number is twelve.

7. The system of claim 5, wherein said po_rtion of said video signal
corresponding to a selected scan line exclusively stores information from one of said

second audio signals.

8. The system of claim 1, wherein said first audio sig'nal is a high bandwidth

signal, and said plurélity of second audio signals are low bandwidth signals.

9. The system of claim 1, wherein said encoder means comprises:

input means for recei\}ing said input video signal and said plurality of
second audio signals; |

synchronisation means responsive' to éaid ihput video signal for sensing
timing signals contained in said input video signal;

audio signal linking means responsive to said plurality of second audio
signals for converting said plurality of audio signals into a stream of information;

data storage means operatively coupled to said audio signal linking means

for storing said stream of information; REPLACEMENT SHEET

——
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'pI urality of second audio signals so as to formia vi deo
signal But leaving said first audio signal subst'amﬂm” ”H anged,
sai d encoder nmeans outputting said first audi o signalc N d encoded
vi deo signal; audi o-vi deo si gnais commruni.cati on meand fbr
receiving said  first audio signal and said encoded video signal from
sai d encodertimipgnsmeaas d respansive ata osaide ssynchirepsatiomgmeans f andt in
audi o signal and said encoded, video signal in a, predetermnm ned manner ,
sai d si gnagoramHRigatieatwith saichslorage maans; saidubiming Bagasadriggering & riggee of
means for storing said, encoded video signal; and - decoder S
Coupt et S| Hraarm . IHGHAENAT: J1GTG Sakd ciorages Teans: in SfiSeTRts SretSe AL SIHLa
vi deo signal and sgi d fd'[ rst .audi 0. Si %‘[EI , sai d decoder neans
separ at i nd €SRPRSIYP i? £RIG SYMishrarygalion means, anlii o signal's from said encoded
vi deo signal so . | | W]l
each of said pl u?\éfiégfgﬁép(ﬂ%b'mQQc’BﬁgﬁgggﬁﬁggﬁS%@%Wﬂhggﬁggﬁgg%:@i%%aof
sai d firstygttHdmeans for combining said bursts of data into said input video signal in a

predetermined manner so as to form said encoded video signal, said combining

means then outputting said encoded video signal.

10. The system of claim 9, wherein said synchronisation means comprises a

phase-locked loop.

11. Thé system of claim 10, wherein said phase-locked loop further includes a

voltage controlled oscillator.

12. The system of claim 9, wherein said audio signal linking means comprises

a time division multiplexer.

13. The video system of claim 12, wherein said audio signal linking means
further comprises an analogue-to-digital converter for converting said stream of

information from the analogue domain to the digital domain.

14, The system of claim 13, wherein said data storage means comprises a

digital memory.

18. The system of claim 13, further comprising a digital-to-analogue converter
coupled between said data storage mean's and said video signal combining means
for converting said bursts of data from the digital domain to the analogue domain.
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10 signal so as.to forma plurality of conbined. aud sai d
decoder means out putting said unencoded vi deo si gna”MHﬂﬂamuunuw
plurality of conbi ned audi o S|gnals and y neans

. coupl ed to said decoder neans,  said Ielivery neans incl Gdi ng a

- sel ection neans such that at |least 15 one of said plurality of said -
conbi ned 46di o siTheasystemyotbelaim 1, whaergirdsaidt sigpaii compsnisativnvméans Sligher .
37. The system of <tiaim36 wherein the nunber of second audi o signals
i s twel veinlidegpdatacstoragaimesns for stosing said ercodedl videpsignalt twel ve scan

| i nes of said video picture. - 38. The system of claim 36 wherein
said first audio signal corresponds to the music and effects portion

f | j d_aud
ignals 3 Fecgrﬂﬁpﬁ)‘ﬂe% Zc@wm  WRETBIR el glReMB. DAL SRR IBRITh o

|'anguages may be ned. effects signal to form sai d
conpl et e QEEFY’!? %qrﬁ(ﬂ)%esSvﬂgo BadBiiteS 'g}’gf'

18. The system of claim 1, wherein said audio-video signal communication

means comprises a satellite communication system.

19. The system of claim 1, wherein said audio-video signal communication

means comprises a video disk player.

20. The system of claim 1, wherein said decoder means comprises:
input means for receiving said encoder video signal and said first audio
signal, said encoder video signal having segments with said plurality of second
audio signals encoded thereon;
timing means responsive to said encoder video signal for identifying said
segments of said encoded video signal confaining said plurality of second audio
“signals; |
memory means coupled _to said timing means and said input means for
storing said segments of said encoded video signal containing said pIurélity of
second audio signals; |
audio signal separating means coupled to said memory means and
responsive to said timing means for separating said plurality of addio signals;
audio signal combining means coupled to said audio signal separating
| means and said input means for receiving said separated audio signals and said first
audio signal, said audio signal combining means combining a reproduction of said
first audio signal with each of said plurality of second audio signals; anci
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df audio in.differe h correspqnds to an input video
signal having an app¥# i ntterval's, said plurality of

39. A nethod for en @wﬁl a plm of audi Oﬁqg@aﬂhg rep;»gmapmnt ative
audi o signal s being encoded V\ntﬁl n* 5 tig ba dth o t ard format
178 Juy 1o%

for conposite video signals, said met hod= conprisin eps of:
receiving said i nptputvmmmsS ifghaoytptiing saidi audinl signactand said anlurailty of
signal, and said pturality of audio signals; time division

mul tipl exCAGRINRG AR $igN&IS- of audio signals 10 so as to produce a
continuous stream of digital information; . storing the continuous
streamof digital information in a menory devi ce; | ocati ng

el oas! ng At or mi VAT BT el 18- et Binetis e ing blackirieans tuplad to
the anfor @g‘%?ﬂ-ﬁﬁg ({ﬂ | %ﬁbo?orde bé&hge#’e@pa%8ﬁelc8v@fe§élarstorarsr;[e segmenté BF b} di ng

sai d bur st sal pre or age 'S I'n-sal

vi deo- si 9paktored video signdlBHdritd dulbutfing's8idYesidbd ViidoSsighaRt | ve of audio in

22. The system of claim 20, wherein said audio signal separating means

comprises a demultiplexer.

23. The system of claim 20, wherein said timing means includes a phase-

locked loop.
24, A device for decoding an encoded video signal having segments with a

plurality of audio signals encoded thereon, said apparatus comprising:

input means for receiving said encoded video signal and a music and
effects audio signal;

timing means responsive to said encoded video signal for identifying said
segments of said video signal containing said plurality of audio signals;

memory means coupled to said timing means and said input means for
storing said segments of said encoded video signal containing said plurality of audio
signals; |

audio signal separating means coupled to said memory means and
responsive to said timing means for separating said plurality of audio signals from
said encoded video signal so as te form an unencoded video signai; |

audio signal combining means coupled to said audio signal separating
means and said input means for receiving said separated audio signals and said
music and effects audio signal, said combining means combining sﬂd music and

effects audio signal with each said plurality of audio signals; and



20 different | anguages are encoded into the vide
st orage fntervals. 40. A nethod for . dgwﬂﬂﬂmmﬂl‘ﬁgmd vi deo
si gnal havi ng intervals with a plurality of oded
thereon, 25 said nmethod conprising the séeps of: - receiving said
encoded video signal and a nusic and effects audi o signal;
- | ocating said i ntositpall smslanshefori qudpettingal saidnt unenaagledhevideo sigoahl and
+of audio signals; = . writing said intervals to a nenory storage
devi ce i n SypuligReously quipytting Said ﬁgdrﬁtbtys@fi epmbined\audio ignals suchdbat agiaer:
5 renovin I d audi o signals.fromsaid video signal .so as to
form an uﬁEﬂ%ﬁﬁ%ﬁ%PHan%Pﬁﬁ%ﬂr, of sai p'uralﬁbggg?wg"leﬂsﬁggpoﬁ'@?ﬁlﬁudi o signals
t hrough a denul ti pl exer to an audi o signal conbining device;
25. ~ The device of claim 24, further comprising line blanking means coupled to
said timing means for writing a blank signal over said storage segments of said

video signal prior to outputting said unencoded video signal.

26. The audio-video system of claim 25, wherein said audio signal separating

means comprises a demulitiplexer.

27. ‘The device of claim 24, wherein said timing means includes a phase-

locked loop.
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inputting said nusic and effects-audio signal to the audio 10 signal

conbi ni ng device; nbi ng said nusic and effects audi o signal

wi th each of urality of audi o signals; transmtting
sai d unencoded vi deo Iﬂ!ﬁfl mmﬁ”" ned plurality of audio signals to
a predeterm ned desti I 3@¢1. The nethod of claim40
further conprising the step of' *writing a blank signal over the
intervals where the plurality of audi o signals were stored.

output means for outputting said unencoded video signal and
simultaneously outputting said plurality of combined audio signals such that
a user may select from one or more of said plurality of combined audio

signals.

25. The device of claim 24, further comprising line blanking means
coupled to said timing means for writing a blank signal over said storage
segments of said video signal prior to outputting said unencoded video

signal.

26. The device of_ claim 25, wherein said audio signal separating means

comprises a demultiplexer.

27. The device of claim 24, wherein said timing means includes a phase-

locked loop.




