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1
SYSTEM AND APPARATUS FOR
INTERACTIVE MULTIMEDIA
ENTERTAINMENT

TIELD QF THE INYENTION

The present invention rclates to an Interactive multinedia
system and more particularly to a system for the interactive
multimedia entertainment,

BACKGROUND OF TIE INYENTION

The entertalnmont indusity has become more diverse over
tinte, With the advent of music video entertainment, the
ability to dub in different information and provide & facllity
for the viewer or the listener to actively engage ‘with the
entertainment is now more avallable, There have been new
technologles that have been developed as a result of tho
music entertainment. For example, Karaoke {3 very popular
in Asla. In Karacke Individuals Hsten to music and read the
words o g screen, watch the lyrics and sing along. It Is of
cqual interest that many people are doing these same things
within the confines of thelr-home.,

Karaoke entortalnmenit {fivolvest participants - whioh: sing

removed, Many forms of Karaoke can exlst lnoluding aydio
tape only Kardoke- in. which partictpant wses:a-serlpt. or
memory for the lyrle words, CD-ROM Karaoke which uscs
still or non-unique video off the CD-ROM: to provide
entertnimment for the non-sloging patticipants and color
changing lyric words to ald-the singling participant, and laser
disk Karaoke containing unigne. video dong with. color
changinglyrics, Typleally such systeins can change pitol but
anly by changing the speed of tie song's play. back, since the
avdlo is inherently analog or-streamihg:dightal based fnfor:
matton which ls not: bulfered:i
generated slther through. admiss {
Karaoke bar or booth-patrons ‘ot frony purchiises
tape products af. record or Karaoke shops.

Many draw backs.-oxist Whleh™ ke multimedia music-

ontertilnment more difficull to enjoy or more costly o
oblnin, Tn music listening entertatnment, for example, it is
{mpossible to Judge a song unill it {s alfed and heard, with

many songs on a glven record nover gtven air time; In musle.

video entertalnment air time is even mere restricted. sinco
thera ate only a smull munber of cable channels devoted to

musle video entertalnment, Both of these areas vould! gain -
1ld

Iimmensely from an litéractlve systeny of acedss; they, woul
gain even more cntertainment valug If creative garticipant
fnternctivity could be added:. The. present- fivention
addresses both of-these polnits, -

Several speclfic draw backs exist.with existing techniques-

. of Karaoke entertainment, First, often-the medium of {ape,
CD-ROM disks, or laser disks require a purchaser to buy one
tape or disk it contains & dozen songs although only one
or two are of interest. Seeond, though some songs are vsed
by purchasers many times; in the ease of Karapke bur, hooth,
or personal enterfainment purposes it Is comman to use &

glven song only onee ortwice.over a year, thus increasing

the effectlve cost of the entertalnmént, Third, tiough there
are thousands of Kardoke song ifjles, normilregord sictes:or
cven Karaoke stores ‘only oarry a small proportion.of the
total produced titles, A last disadvantage of existing Karaoke

systesgs {s that they have only been uged for ong track of the 65

full pieee, the vocals; the present invention addresses all of
the above-mentioned potnts,

5,464,946

to a popular song in which' the - matn-vacal track hds béer 3. Iyet a tliirgl :
: sy§tom comptises me

" UEG T s ar

“a network i agcord
o matelx.0f Gompressio

o

e
SUMMARY OF THE INVENTION

The present invention is directed to a method and appa-
ratus for Interactive multimedia entertainment. .

In a first facet, an interactive music listening entertaln-
ment gystem comprses means for storing a plurality of
songs; moans for selecting e of the plurallty of songs from
the stofing medns; ard-feans responsive to the selecting
means for receiving the ong song from the storing means by
a reciplent; the recelving ‘means also tecelving Information
concerming the cost of the one song from the storing means
and including jiieans for Hmlling tho number of'plays for the
ode-song. - " I

I a second facet, an Interaciive multimedia video enter-
tainment system comprises ineans for storing . pluratity of
songs and video fnformation relatad to the plurality of songs;

means for selecting a song and its assoclated video infor-

mation from the storing means; and means respensive to the
gelecting means for receiving the one song and its associated
video Information, the receiving means atso for receiving
{nférmiation concerning ‘the cost of the one song and its
associated video information.fror the.storing means and for

- counting the number of times the.one song is played and

charging: th retipient a-pattidular prlce per play.

. militmedia karacke
‘ for §{6ring meldinedia Infotiation
to-allow for the prodiiction of a*video and.audlo presenta-
tlon: fneans for selectli a parileular sot of mulimedla
inforniation from the storing mcans; and means responsive
to the selecting means for receiving the particular set -of
multimedla iuformation and for modifylng the particular set
of multimedia information. so as enbance the quality and
interdetlvity of the pactlcular set of multimedia information,

 BRIBF DESCRIPTION OF THE: DRAWINGS
i dl:a—":éy_stem utilized for

nt:

musle Hstenlng enté »
¢ multimedia system for video

TFIC 247 i antla
entertainment,

FIG, 2B is an interactive multimedia system for Karaoke
enfertainment, .

FIQ, 2C shows an interactive multimedia Karaoke pre-
sentation, :

FIG, 3 Is a flow chart of a flrst embodiment of the.
optimization- method which is uflllzed in a network in

TG, Jo , g the operation of a second
embodimont of an optifnization’ method: Which s ytiilzed In
: “with lhe-prasent inventlon ln which
. and; transmiission algotithms ace

utiilzed, -
FIG, 5 is a flow chart showlng the separation of muli- -
niedla Information In accordance with the present invention,
FIG. 6 is & chart showing the cooperation of a compres-

sion algorithm with 4 tansmission aigorlthm in accordance

wlth the present lnvention,

FIG. 7 1s.a block representation of digltal information of
animage file andia MIDI flle:

FIG. 8 {s a blogk reprosentation of the multimedia call
processing . system (MCPS)-In. accordance. with the present
invention. '

FIG. 9 s a block representation of an interactive multi-
media device In accordance with the present invention,

-
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DETAILED DESCRIPTION OF THE
INVENTION

The present invention rolates to an Improvement
active multimedia entertalnment -systenis; Tho
descriplion s presented to eriable onié 0f ordinary skilln
arl to make and use the fmvention and 1s provided in the
context of a pateat application-and its requirements. Various
modifications to the preferred embodinment will be readily
spparent to those skilled in the art and tho generie principlos
and features described heretn. ’

Referring now (o FIG, 1, what s shown is an {nteractive
music Ustening entertainment system, The musie listening
enterlainmont sysiem 10 comprises an-interactive multime-
dia mastering system (IMM) 42 which recelves tho Jrogram
source material as in the songs or records of 'CD-quallty
provided - throngh & multimedia, call provessitg. system

Document 56-2

5,464,946

(MCPS) 44 whtich in tusn-Is actlvatod'by o tolephone aind is

also connceted to an interactive multimedia deviee (IMD)
52, »

The (IMD)
providing for storage of eertaln songs which could be played
ot a stereo or the lke, This type of system the IMD 52 conld
provide a CD quality song which can be tansmitted over the
network, The MCPS 44 can take eredit or osder information
and can ship an IMD 52 song over {he network or can
indicate that a CD.should be shipped n the: mall, In the
present Invention the-IMD 52 witl it the siumber of tmes
the song can.be played by:encoding
way ‘when It 18:sent and:dlso can’

 each tlme a pacticular song 1s playcd. Tnadditlon, the system: 2

would bave the capability to make w-personalized albinm, For
example, if the reciplent of a parfichlar song wanted to
record it dlrectly from the IMM, he/she could send a sfgnal
down to the IMM 42 via the IvID 52, The IMM 42 would
then provide.a high guality audio song to be.recorded.
FIG. 2A shows an embodiment of & musle video enter-
tainment system 20, Much like the proviously mentoned

music listening entertainment.system-an IMM 42 provides

snhanced music (o 8 MCPS 44: In addition, program:source

matetial for video-Is. provided:to-ths TMD 82-frony: afidttier -

sowrce (not shown), The IMD 52 would be uillized to send
Information to a TV 32 and/or §tereo. 34 relatéd to dutlio,
MIDI, instruments and the Like, Tn this embodiment, mulil-
media laformation can be sent down a fietwork such as siitls,
motion, lyres, score and synchronized with the playback,
Additlonally one or all of tho music video wacks can be
substituled by an actual audio ‘or MIDI Instrument Input,
This would allow & person to play asa momber of the band
for entertalnment or learning deperdlig npon the graphlos
display which can include a section with the current music
rotation score with color changes lo highlight the curent
position of the grildango of:the: ag 0y (g Tisiéian, In
addition, the tempo aud pifch can bea
of data generated from the IMD 52 Mul}
could also bie keyed by type or genbrated to
overlay.

FIG, 2B is a simple block diagram of a Katagke enter-
talnment system 30, Once again this system includes an
IMM 42 which with the TMD 52, a CD quality song can be
wansmitied to_the TV 32 and.the stereo 34, Psycho-graphic
information can be displayed such as equalization and
dynamlclevels, Multimedla information can be sent.down a
network to the TV 32 such as with stills, motlon,.lyrcs,
scores, ote, and synchronized with the: playback-aspects. of
the system,

In this system 30 each of a plurality of instruments along

rovide a video

52 in this sltuatioﬁ would be capable of

" “Method for Th
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with- volee (sing-along) can. be enhanced. via the prosent
{nvention. To-more: fully expliiin this feature refer now to.
FIG; 2C:which depicts'a mullinedia Kiraoke presentation
aecordance” o, picsent inverition, A 19°seen In
ure; ¢ yliolding d-mlcroplione 404, has
a monitor 406 14 Tront 'of hor, dnd a video camera 408 i§ in
front of her-on top of the monitor 406, A second person 410
has a similar anangemerit 410 except he is playing a.MIDI
drum 412. Yol a (hird person 414 has a similar video
camera/monlior arrangement except he'is playing a MIDI
guitar 416, All of the individuals 404, 410-and 416 can view
the Karnoke entertainment scrcen via their respective moni-
tors: At the same time the-Karaoke presentation can be
provided to an audlence 450 on- & sereen 452,
In an arrangement such ay thls a multimedia presentation
of apopular song 1§ intraduced, each of the players can havo

thelr fistruments or volog (as-the cage may. be) subsiltuted

for the same tracks iivthe original song/video, In such an
arrangement atl of the-original tracks (voice, lyrics, drum, -
guitar and ‘score) can be substituted with the tracks of the
ecutortatnment instruments (instruments or volces) of the.
individuals 404, 410 and 416, Guldance to performers for
tortpo 18 provided wsing the monitors to dsplay porlions of
the corresponding score for the Instrument being played or
voeals being sung (drum frack, guitar score, véice lyrics)
with. the position:in time being indicated by the track
changing color; .

ach,of the:tracks can be
] _ {nteractiver video sources
from the dlférens petforniers using a kéy video color keying
techiilque “fot. éach performets video source, The scene
viewed by the-audience may be in one ernbodiment, the
heads of the'{ndividual performers on the bodics of the
people in the actual video having used the petformers video

sources as Jdentifled by the color key mastered in the video

as a substitute for the orlginal video materlal, In so doing
many of the enhancements and the Mke which will heteln-
after be ‘descrlbed can be- performed fo make the perfor-
mancs a8 réalistic as possible. .
e deseribed embodiments-an JMM 4213 -
vldirig st tetidtive activity of the pro-
gram, To, more’ tully deseiibe: (his optimization technlque
rofér how to.FIGQ. 3. which 1§ a block dipgram of an
optimizafion mefhod in’accordance with the present nven-
tion, The systermns 10 and 20 as above-mentloned include an
IMM 42 that provides, much of the optimization of fhe
program sonrce Hiatetal. for prosentation to MCPS 44,

To more specifically describe this optimizatlon technique,
refer now to BIG, 3 which is & block dingram of an
optlmization-method in accordance with the present fnven-
tion, This® optiinization technigue lias been described in
detail*in U.S L4 o No. 07/976,941, entitled,

i issian of Enltanced

Mulilmedia Irifr
1992, dssigne  fhe pre
thet patentappligation: 1§ incorporated by reference i (his
applicatlon. ‘The “following paragraphs along with the
accompanying figores will provide the detalls regarding the
optimization method and how [t will be used advantageously
to. provide an enhanced {nteractive multimedia system.
The purpose of the IMM 42 s to provide maximum
Interactivity wlille at the same time providing maximum
retention of the progeam model; It {s also important that
theré ho minimum transit time Tor the interactivity- while the
informat{on ha§ Tiaxitoum replication, Therefore, it {5 very
important {hat (ke program.model psychographic parameters

fiée 11 the present jnvention, and

Page 15 of 20
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be well described. For example, the spatial, color, lemporal,
audio response, material concept, contentlon perception all
shonid be very well described and defined in the program
model.

Referring again to FIG. 3 whal is shown s @ firs
embodiment of a flow chart for providing an enhanced
{nternctive Image that ntlizes the-principles of the prosent
invention, The: flow cliart 100 comprises thie steps of pro-
viding & program model to a separator: The separator:102
wlll divide. the information into, primary-and sccondary.

layers of interactlve multimedia nformatlon; The sepatation

is antomatic and can be accomplished-in a vatlety of ways.
" For example, the layers can be scparated by productlon
sourees. In another example, separalion can be accom-
plished through key coding the layers, In yet a third
cxample, the layers.can be spatlally separated or separated
by the various colors. Finally, layers of information could be
separated by a- filtering process, _

The primary layers are provided o the compression
generation block 104, There are a vadety of ways that the
multimedia data can be changed or getorated to use less
bandwidth, Por example, compression dlgorithms or their
cquivalents could be wilized to reduce the bandwidth used.
In addition generators,-such s in a tone generator systeim,
could be utilized to reduce the bandwidth required. Finally,
key coding systems could be utilized to reduce bandwidth
use. Such systems will be discussed in more detall later in
the specitication. . o :

In this embodiment, the primary layer is. provided to an
encoder where the priinacy liyer I prepared for traris| G
(block 08), The primary layer Is then decompressed (Blog
116). The primary layer s thion decoded and xilxed wit

secondary layer of datd Jnformattoh (Block X112 to provide: - i

an enhanced Interactive fultimed!a irnage (motlon, video or
other) or data to a display. o

Similatly, the sccondary. layer is .compressed through
bloek. 114, encoded” (block 116); and then transmitied to
block 118 to decompress and mix block 110, The two signals
(primary and secondary) are then, sent to display 112,

In this embodiment, for example; in‘the-optlmilzation of
video: imagos,: the primary “layor can' bie- the- foregrou
itnage, the secondary Tayer can be backgro
Through the use of this type of -optimizat

© multimedis. information can bé entiinced: whidle ar b
Ume villlzing stgnificantly- less bandwidth: -

n

To more fully understand-this feature refor now 1o the

following dlscussion, Th a typlcal interaclive multmedia
systiem the fnformation 1s all- sent-along one Jayer. The
{nformalion:that can then be transmitted [s limlted by the
bandwlidth of that layer. L

In the prior art, the interactive multjmedia information
that could be trausmitted along typleal networks or trans-
mission paths that are-very limited beécuse, for example, in
the case of video {mages the bandwidih {s not ddequato to
provide & high quality image to a display. . o

Tence, in-the present inventlon, by separating the muld-
media tnformation iiito- prifiary and seto ayers and
thereafior comprossing (he miore importaat infarination utl-
lizing well known compression algorlttims,- a systerit is
desoribed that ean produce enhanced: Interactive mullimedia
information that casily be tranamifited over existing net-
works,

To more fully describe the psychographlc epbancement
feature of the present tnventlon refér now to RIG. 4 which
shown the-vaiious possibilitfes ffom.a. particular program
model. The program model is provided.to the separator 42

{6n’ technique.

—

5

N

]

33

50

G5

As also-known. fo use’' vatidn

" iRe ke, o R

will “allow- & particulac deyi

6

of the multimedia system,

Psychographic ehancements are critical to-the improve-
menit i Interactive muliimedia- (ransmission and seeeption
entiancements; ¢ Y- coritéxs of the pigsent-applicdtion
Is+inforriiation thas 15 nof tradsmitted But:opefatcyon, oper-
ates: 1o conjiniction: witli- or-operates as a supplement to
trarignfited milldmedia: nformatlon, There are three sepa-
ratecategotics: j described thdt relate.-to psycho-
graptiic enhan . . '

“Thie first-category will be descilbed as & cross correlation
betiveen the {inforndatfon fiat {s'belng transmiited and belng
cnhanced due to the presence of Information that is not
transmitted, Ditherlng of image is an example of this in that
dithering masks artifacts of images that ure prosent and that
improves the image quality, This type of system does not
reftiove the artifacts buf actually just tasks Imperfections. A
second: exanple-in’ the audic-arena where se¢ondary audio
materlals such asa sound of an ocean or the like which might
mask problems In the audio quality of the primary .sound
(volee, musie or the fike).

The- second: ‘citogiory- is. where: the signal “is actudlly
changed without:the use of any control sigual; for example,
through interpoldtion or some other technique. The typical .
example of that is a graphic equailzer In-which cortain
frequencles mre enhanced depending on the range of the
particular device. Another exaniple of the sccond categoryfs’
to frequency or nmplitudo compress.a certalu signal so as to
furiher enbance the frequencies that-ara belng transtitted, It -
g, filiers, to sharpen-ox-provide
1 detdally ‘modify ¢he $ignal

i}

miglit bé present within dultimedia sy

utflizéd-to either. enhance; the miultimedia fuformation: or
enlatics: thie progiam: model, An-example of:this is:the use
of tonl:tling’ ‘graphics  frequency spectrum  displays to
enliance- 2. muslé Juke box type of program model,

As Is seci in-FIG, 5, the primary multimedia-dnformation
e A

secondary 14
ko canse {nfo

_Altliough a1l of the above methpds provide advantages in
accordance with the present iventlon, key goding has some
additional non-obvlous advantages when utilized in the
optimizaton syster of the present invention, In the follow-
Ing paragraphs the use of varlous key coding systems will be
doscribed gencrally along with their atiendant advantages,

teinstilon from oneiscene {n.the graphics.or video image to
another. Conversely, i you.waat to wipe away an image

there i informaion:assoclated with the multimedia data that

would call out for that transition to change cfficiently,
Finally, the third calegory of interactive multimedia infor-
mation ks what will be referred to In this specification which
&:.0r system to go -from one
category to apothef; In:a- typledl interactive multimedia
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{nformation system all this information Is required to
adequately trangili-such lnformatlon,
Ints slmptest form, 4 key has an identiflable code which
dictates the. commands - ori tho olher $idé-of the device, The

clearest example of such-a-koying systor would be the véry-

stmple:dual tone multifrequency (DTME) stgnal. Thils type
of signal can be used: in the telecommunleations-area to
provlde keying for-low bandwidth. protocoli These keys
would then command a code table on the siile of the network
to provide certaln information about the muliimedia Infor-
mation o be displayed without requiring actual transmission
of the multimedia Information,

A more speclfic version of this type of key coding Is what
will bo refered to in this specification as control information
keying, What is meant by conteolled information keylng is
where » key code is utllized to access parileular -fypes: of
commands which can then be uséd to control ottier ftemy on
the other side of the network, - '

Such a-table would then be utllized to.access a cariain sel
of multimedia information in the network. A flnnt version of
key coding will be called program branching keylng and Is
deseddbed by each of the keys representing a certain branch
identiflcation, Thus in this type of key coding the key is
cross referenced to a particular branch of the interactive
multimedia program whero each of the branches allows a
plurdlity of funetions or commands to be accessed in order
to replicate the program model,

The Important feature that is proyided by all ofthese types
of key codfng arrangements Is that'{ifonmation already
present on’ the network ¢anbe utllized, Therefore; the
processing power. Inherent in the netwotk “or the- sys
bolng accassed can beitilized rather than:having to v
provide that processing:power withifi i opilinizatfonsys-
tem {tself, : :

1t is dlso lmportant to develop means to improve the
transmission quallty of -the multimédia informmatlon, for
example, the fiformatlon may.be transmitied utilizing a
typlcal transmission algorthm such & CCITT v.32, or Bell
202 with standard commiunication ile dafa {ransfer proto-

“cols, "The: interactive - mullinedia- Infor

utilize specialized protocols.ihaf are ‘optimized for the pat-
ticular Interactive ‘multimedia {nformation::that 15" to” be
transmitied.. In 8o dofiig the: algoribing for e Gompression
algoritlim can be-tniteraglively, maltxcd thé trarisni
ston afgotithm to provide fhe fighest quality Information
with the maximum interactivity with the miindinuin irans-
mission lae. ' o

Referring now to FIQ. 4, what is shown {s a flow chart thay
shows the cooperation of the transmlsslon algorithm with
the compression algorithm to produce-a high quality mult.
medialmage. The flow chart comprises providing a program
model- in. which. the. primary. -and .sccondary luyers are
soparnted (block 202). The printury layer 18" comptéssed-and
encoded (blocks 204 and-208).- ~ . '

A control element. (block 210) is litilized  10.control a
compresslon matdi-and a, tansmission: mafdx; Thase’ two
matrices comprise & plurality of compression algordthm and
transmiission algorithin respectively that are interactively
conlrolled such that as the vadous algorlthins are detccted

the quality of the multimedia Information and the speed of

the transmisslon are Interactively detprmiine,

‘Tho quality of the information could be determined manu-
ally or through the use of some control elreuitry, ft should'be
understood that. these ssame malrigesicould lse be used on
the secondary layer, It was not sliown or described for
purposes of clarity and simplicity.

n-gonld: also

0

—

3

I

]

o fl

trangmission-algorith

“dhglés 304 atipred i thé hofzontal ‘direction are the trans-
-misslon olgorittims.

8

Referring now to FIG. 6 what is shown {8 a block
representation of a:matrix of corapression algorithm. with
ni:that: could be-uiilized In-accordance
it{on, The-clrelos 302 aligned In the
gorlthmg. The'rect-

" Por example:the.compression algorithms could be JPEG
and a- génerator:-with MIDL -Sirillarly, the transmission
algorithms could be optinized for JPEG, data compression
for MIDI, or DTMP for key transmission type algorithms,
To pravide the highest quatity multimedia information while
at the same time utilizing minimum bandwidth the- different
algorlthms can be selected in an interactive manner.

Hence, o first compression algorithm could be selected
atong with the first transmiissjon algorithm, The multimedia

‘Iiformation i§ reviewed: elttior fof image or. audlo quality

thar ‘a second compression wgorithm i seleoted. The mul-
tinédty Information-is reviewad: ind- 1 the quality is not

acceptable then &'second-transmission algorithm s selected.

The quatity of the infotniatien ls feviewed. This process is -
repeated until the highest or desired quality multimedia
information and interactivity speed are provided.

The muliimedia informatlon derived from the compres-
sion/transmilgston algorithmg can be analog or digltal in
nature. However, in a digltal signal there are certain other
features that-can be taken to advantage-that can be utilized
tn accordance; with' the pregent! invention,

: ' ‘iiformation ds typlcally sen
ameters of that data and
{thin the data {iformation

change for e cértain set
1s; Iti-the' cagd of sty Imagie file, the licader ftiformation
miay specify the dimeiislons; pixel depth, and certain other
features :of the particular iniage. This file may take up a

- much as tweaty percent of tho data file.

w

0

38

Alle belng the d
-expatided compr

- charagtgristics:of 1
‘itentloned “eXamplés;-

Conversely, [n a file such -as MIDI music flle which
comptise a plurality or a serlas of music notes, the header
may includs Instriinent fiformation, related information and
articular file: Tn-botlt of the' above .
i) the - heade ormation - may not
chiige, through ‘the “use’ of thp opfimization-method the
amount of information ‘muy e significantly. reduced over
e o e ol

“Hence, 4n.the-case of the Image flle, the header. could be
seni first wlth no-compression: or with logsless data com-
pression as the secondary flle because 1t will always remain
the same. The date file itself can then be compressed down
to tts smaller size.

Another method for enhancing the psychographic param-
eters is to provide some form of error detection and adjust-
ment; As has begn.mehtioned before :the detection. and
adjustmenit Gan: by accornplishe ‘interpolation of the
eifor. An alterrative method of érror corrector:is through an

for-correctitn/ansmissfon algodihm. What 1s meant by
this: s relating the transinisslon to- the compregslon to
enhance internctivity, '

Tn this type of system before the file is sent the base file
is compressed and then decompressed, This decompressed
file is called an cxpanded compressed base flle, The
gxpanded compressed base Rle is then compared to the
original base file and an error fileds then developed-(the error

nte belween the base flle -and the
: o file): The error fle-ds compressed -
-andi‘sent along-with the conipressed verstom of the bage file

.down Uic lng, These flles are then cotmbined and decom-
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pressed to provide an cnhanced image,
Referring now.fo FIG, 7tis seon ‘that a data file wtilizing
this technigiie ‘could inftlally beseparaied nfo primary'and.
_ sccond..uy layers.The pdmary. l'xycar cotld be: compressed:
using a frst comprossion algorithm, the Hoadér could be: sent: ..
first along a fitst: iransmission path and the -cotnpiesston
slgnal could be sent dlong a second transmission. paf fit,
Thetefore, the amount of storage necessary for the fle is
m;,nlﬂcantly reduced throngh secondary cmnprtssion tech-
niques, This information can then be transmitied or slored Lo
across the network rather than having to have all that
~{nformatlon stored wlihin a particular device within the
optimization system,
Tt showld be understood by one of ordinary skill'In the art

will recognize that the number of-algorithms isnot linilted 15

to the number shown in the-figures;:In additloit itshould:be
recognized that the order.or the solection”of thealgorithms-
could be changed and that would be within the splrit and
scope of the presont invention,

The preqem. invention lias been discussed in me of
compressing the primary layer or layer and by compressing
and transmitting that primary layer in a patileutar way the
interactlvity of the system s cnbunced, It shovld be-under-
stond that it may be ¢qually Important-to enhance secondary
layers to-produce the same eflect,

Therefore, {t may be important to enhancoe the secondary
Jayer, it may be impotant to onhance the primary layer.orit
may be imporiant to-enhance bolly, Thecefore, th
inventlon htougl the se ot co

* dlgorithms and’ thrcugh fhe psychogmphi enhiancgtien
the prograim model can.enhiance interactivity. of 4 muln
dia system. o

1t should also bo understood that the hmctlon of the
compresston and transmission glgorithms can alse be done
through other means; for exumple, 2 signal generatos could
be used to provide the same: {nformation, That is, a slgnal
generator responsive. o a particilar Tayer of “layer: of infor-
mation gould bé utilized to provide that infortatlon or.some
level of fnformaclon that is tepresentative of fhat Jayer, Tor
example, 4 tone generator. tesponsive Lo a. signal from fhe
secondary Jayer to provide | the tone:that. woild: 1c rcprc n-
tative of that secondary layer R R

Conversely, some Lypé of graphncs generator could be
utiized to rcspond to that samé'type of sighal to" piovide a
cerfin type: of graphic isagé Tn o' video gystei, Flnally, it
should also he understood that the psychographic paramelers
cant'be adjusted by human operator or in the alternative can
be adjusted or modified by an antomatlc means, ’

The optimized muliimedia-information from the program
source moterial is then processed by the MCPS 44 (FIG,.2)
to be utilized intemuivoly with IMD3s. 52. Referdng now. to:
FIG, 8, what.1s shown is the prcfcrrul critodfment of a
MCPS 44, The MCPS:corprises a distributed computing
architecture 500, The dlstiibuted computing architeciure 800 5
includes a masfer nodo. ‘502 that Qs sevral servernodes 504
which: in turnare conncclcd L0 several:poris

When conneeted via'the existing netwoxks such as to.a
swilched teIephonc network and then on to connection o the
IMD which has its own processing storage and computlng
strugture the entire network cin be opemted 8.4 massive
distclbuted computing environment. This Lenvifoniient
sharcs all dimensions-of computlig, storage, transmission
and peripheral resonrees (printing, product ordertug, ma iling
functions, etc.). This type.of computing architecture: would 65

Include- dynamlo foit allocation” and ‘would: Include inere-
mental falluce.characteristics to allow for tobusiness of the

0

25.

10
MCPS 44.
It also s very!-'important I any'ol’ the ahoyve-mentioned
oraciive multimedia
Bipt of high quality

FIG 9 1sva-:preferred embodimcnt of an interactive mul-
timodla decoder (YMD)- 52A, The IMD 82A compdses
several. components, The telephone Iing fs coupled to 2
multimedia modom §22. The multimedia modem is coupled
to & muitimedia memory 5§24 which can be -an expandable
dynamic random access metory (DRAM) 524, The multi-
medla modem . chip 522 provides data to a multmedia
dccomprcssox dwlce 526 “Thie nllimedia memory provides
aphl aGter generator $36, specch generator

} gencrators £ 536,538 and 540
are providcd fo,a videa control'chip 532, Video control 532
provides signals to astandard televiston display and recelves
signals from a-standard television source, The multimedla -
modem 532, the multimiedia memory §24, the multimedia
decompregsor 526, the multimedia digital/andio control 528,
the video controt 5§32 and music synthesizer 544 are all.
ultlmately controlled by an interactive control {nterface 530
whicli mianapes| the operation of allof the aboye elements,
’I‘tm vidao control 5281y coupléd to a'standard telephone -
‘for televlslon Tefnoleh typc dev:cc or.a

{ (such as the
t{cq) of the user

ctc) Upon connéctlng g IMD 52 10 thc MCPS 44 the
IMD 52 can both forward this information cither at the

‘beginning of the sesslon or any time afterward, The infor-

matlon can'then be updated’ theough the MCPS 44 ordirectly
IMD 52 through seléctioh uslng'a keypad or remote conteol
ot by recelving dard’ frony the MCPS. 44,

fopem in-is the délivery of multlmedia
prantonication network-1s not in
tsof mulﬂmedia Informdtion

'lho function of! ‘eadh of thc ddfercnt “components in 3
praferrcd embodlment {s doscribed Ir a summary fashion
below.

Mullimedia Modem 522

A, Responsiblo for all communications between standard
phone lim*, Gjitional amal port; inlexface to. multimedia
idio’ control, und processor

‘ _otoco] for. half: dupl,ex. full
d oppration.

' . On chip en ﬁ_pnbillty, /A, AD for volce,

facsimile; and da\a functons.

D, Dual tone mult- ~frequency (DTMF) detect and gen-
cration

"B, Auto-detect volee/facsimile/data switch for transparent
mode transitlon.

F. Incorporatcs controller unit with binary flle transfer,
facsimile, date, and, volge modes, and optlonal proprietary
multimedla processor control optimized ‘profocol firmware,

G. Brmware allows IMD (o use muttimedla modem to

—aw
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perform call processing function hicluding telophone call
dlaling and connection, unattended recept 8f data. and fax
among othier-Tuncifons,

Multimedia Memory 524

A, Nominal DRAM or VRAM for image mixing/process-
ing, and auxiliary multimedia data store.

B, Nominal ROM for resident IMD control program,

C, Oplional co-resident DRAM for multimedia data store -

and: program/data store.
D Optional non-volale storage’ (extcndible)
B, Memory contro} unit for VRAM/ROM/DRAM and
non-volaflle storage.

Muldmedia Decode-526

A, Responsible for real-Umé decoinpression of images
transferred o or stored in the IMD 52,

B, On chip Inverse discrele cosine transform processor
with muttiple algorithm coding.

.C. Reverse quantlzer decodur/tables,

D, Built-in zoom, pan, chroma key, mix from compressed
data incorporates lifterfacos to: vidao datd bus, I litedia
meniory, multmedia modem, v dco conifol; and mlcxopm-
cessot control sections. .

¥ideo Controlk 532

A. Responsible for all-IMD 52: v!duo mldng, rnhancc
ments, aud display functions,

B, Pixel processor for mix, zoom, pan, chroma Xey,
transform on pixel data, transitlons,

C, Graphics proccssor for figures (c.g,, rectangles. with
color fill). generation, - -sprites, text wnh forclgn characlem
and seroliing,

D, Digitat to analog, convession;. dnalog to NTSC NISC
video plus stereo audio to RE

Graphjcs/Character; Speech, Genemtov, Muqlc
Synthesizer 536, 538: and 540

A, Responsible for enbhancing rccelved analog/d ital
andio, music synthesls generation, and ovcrall analog ﬁii'x
ing and avdlo effcets, -

B, Incorporates decoding burden,

C. Sampled instroment synthesis from compressed MIDI
input,

D. Built-in micro-controller for multi-task generation,

E, Dual analog source inix, digital audio and synthestzer
mix, analog audlo congrol (volume, Lings; trcblc bulam,o) for
QuEpYL £Q. zulalog lefy/right: andic.

Inieractive MultLTmsk‘-Processor 530

A. Responsihle for-multi-task oxecution of resident and
downloaded IMD code for operation in cowjunction or
independenily of the MCPS,

B. Master/slave microcontrolier architecture for mnlti-
task control of commuriieations, mujtimedia memory, mul-
timedla decode, digltal video. control, dipital audno/synthc
gis, and Inferface management,

“Through the cooperatlon of the IMM. 42, IMD 52 and

MCPS 44, an enhanced muliimedis enlertalnment systénils

provided, These deviges when conhecied elther” throvigh a
network or with a television or steteo equipment provide for

30

35

_g:comprlsing

43

55 4

60
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{timedia - information - that -has
fproved intéracilvity, In addi-
tovide the facllty to-generate

tion; thi's i

-yeventies: andjuac the'characterisfics.of individuals who are

the users.of thi program source inaterlal (songs and-videos).

Although the -present Invention has been descrlbed in
accordance with.the embodinents shown in the figures, one
of ordinary skill in the art recognizes there could be vada-
tions to the embodiments -and those varlations would be
within the splrit and scope of the present-invention, Accord-
ingly, many modifications may made by.one of ordinary
skllfs- T the git- witkigut dephartliig fromithe sphilt and- scope
of présént favention; thesccpe of whicli i defined solely by
the appended”clalins;

T-clalim:

.1, An-interactive music listening entertalnment system
comprising: - '

means for storing & plura]uy of gongs;

means for selceting one of the plurality of songs from the
storing means;

means for transmitting the one song down a network; and

means responsive to the selecting meaus for receiving

the one song, from tho storing means by a recipient; the
- tecelving ‘Hlgo Teceliing fiiformation-concetring
the o8t ,the orie. song’ from-the: storlng means and
 Himitlig; the. number-of plays’ for
ng of the one song by

2. The sysiem of clalm 1: rthcr compdseq means
couplcd t6'this storlng  means for interacitvely selectively
recording particular songs from the plurality. of songs.

3, The system of clalm 1 in which the receiving means is
linked to orderlug the one song.

4, An inreractive multunedla video en[eﬂninmem system

AB) 'vo‘f songs and-video informa-
ty.of 80NgS;
g e 'md its assoclated video

mmns rcspon v6 to the selectin raeans Tor:transmitting
‘and 1ts as§ociated Pideo information down
R nctwor_ v and :
means responsive to the selccting means for receiving the
one song and its assoclated video Information, the
receiving means also for receiving lnformation con-
cerning the cost of the one song and 1ts associated video
mformatlon from,thc storing means, for encoding the
: Jdeo: iriformation to Timit
nting the number of
laycd_and ¢harging the recipient

0 'thc recefving means is
and ity associated video
informatlon.

6. The system of claim 4 which further comprises means
coupled to the:storing means for interactively selectively
recording pacticular songs and thelr associated video infor-
mation,

7, Aninteractive multimedla karaoke system comprising:

means for storing_mulumcdia information to allow for the
" prodic ldeo and audid presentation,the video
: ving. muliiple- musle tracks

means for sc,lcct ng a parllcular set.of multimedia fnfor-
mation from the storing means;
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means for transmitilng the particular set of multimcdia
information; and
means xegponsive Lo the selecting and lmnqmjmng means
for receiving the particular set of multimedia informa-
tion and for substituting for al least one of the mugic
tracks-as well as multiple vocal tracks o as enhanco the
quality and interactivity of the parlicular set of multi-
medla-information and for oncoding, the -multimedia
information to Hmit:the numbex of plays gF the: mulli—
niedia information,
8. A multimedia Koraoke entertalnmeont system comprxs~
- ng!
it plurnhty of monltors for a plurality of entortalument
instrumnonts or vocal tracks, each morittor related to one
ontertalnment instrument or vocal tack, each of the
entertainment ‘instruments and voeal tracks being
related Lo atrack of wmultimedia Information;
a plurality of video cameras coupled to the monitor, each
camora related o one entertainment ingtrument;
means for providing the same multimedia preseniation to
each of the plurality .of monltors; and
means for Interactively substituting at least one track from
the plurality of entortainment Hfistrut 0cal
tracks with one of the iitKs o ,-.multim '
tlon,

9, The Karaoke entertainment system of claim ) in whieh

the substlnting means enhances at least one track of: thc
entertainment instrumerits or vocal tracks.

10. The Karadke enterlninment system of claim 9 in
which at least one. of the enlertainment instruments is a
MIDI guitar,

11, The Karacke entertainment system of claim 10 in

which at:least one of thc entertainment inslmmcnts 1s a

MIDI drum, y

12, The. system of c]dim 8 in-which compr!

_substituifng Torat ledstoneof:tac hi
of the Vidéo-gameras,
13, Tho gystemn of claim 17: whlch mcludc
video information to edeh one of the peifors
entertalnment instruments or vocal {racks,
14, The system of clalm 13 which Ticludes color keying
the video cameras to creats an interactive display output.
15. The system of claim 14 in which the color key is
substituted for the source progeam material {o produce an
enhaneed intexactive multimedla video production.
16, An multimedla Karaoke informatiom entmtninment
system: comptising;:
Intoractive .multimedin mastering-- syster
recélying progeam source rapterlal
an interactive multiinedia device (IMD) for ¢ {
gram source materal received ffom the IMM ind il
can ‘select gertaln program Sourcs matmal A
IMM; and ]

multimedla call processing -system (MCPS) that can
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recelve credit o purque information-and can retrieve
program gource mitcrial to be sent to-the IMD.
17, The system of cHaii 16 in which the IMD comprdses
a music.synthiesizer and at least one multimedia decompres-
slon means which recelve analog information and digltal
information from the MCPS including compressed MIDI
data representing the program source materlal, '
18, The system of claiin 16 In which the IMD comprises
oy codmg means wluch recelve

10-_'

5

transmlttcd down tho notw

19 The éystcm g ‘cluim 17 in which the mulilmedia
decompxesqion meang {§°a vidéo decompression algorithm,
20. The system of claim 16 in.which the MCPS sends the

sctual program source material over the network.

" 21, The-system of claim 17 in which the. MCPS send a
purchasc information over the network,

22, The system of clalm 18 which further comprises
means for utilizing the TMD to select individual program
source material for compllz\tion by the MCPS into-a per
sonalized: set of program source material which is then
“{o,the. IMD,
further comprises
S\ect fridividal
‘the MGES {nto
uifco mterial which s then

delivered- to a:ger,

‘24, The system-ofclaim 19 4n which the program source

matérdal 15 a'song,

28, The -systom of claim 19 which further includes a
telovision and stereo- coupled to the-IMD for displaying
audlo and. video program -source materal from both the
stored taformation. in-the- IMD and from the information

" 27 Thio &ysteih ‘of dlditn 26 wh{ch further comprises
means Tor substituting friicks for the tracks associated with
the program source material to allow for teaching.

28. The system of claim 27 In whioh includes mcans for

_proseming the program source ‘materinl such that when

placed on i program monitor it is keyed to a color change to
3 lit ‘tho miaterial to the

hlch--includes means- for
with an fdividual
monitor- such. that
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