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IN THE UNITED STATES DISTRICT COUR{ITHEK . 1+ wonina, Clerk
FOR THE NORTHERN DISTRICT OF GEORGEA 21 (s 1 cionk
ATLANTA DIVISION |

COXCOM, INC.,

a Delaware Corporation and
HOSPITALITY NETWORK, INC.,
a Nevada Corporation,

C.A.NO.!'I 04 CV 1778

Plaintiff,

Jury Trial Demanded TWT

V.

ACACIA MEDIA TECHNOLOGIES
CORPORATION, a Delaware
Corporation,

Defendant.

i R ™ W N N N N g M

COMPLAINT FOR DECLARATORY JUDGMENT

Plaintiffs CoxCom, Inc. and Hospitality Network, Inc., as and for their first
amended complaint herein, state as follows:

THE PARTIES

1. Plaintiff CoxCom, Inc. is a Delaware corporation with its
principal place of business at 1400 Lake Hearn Drive NE, Atlanta, GA 30319. Itis
a wholly-owned subsidiary of Cox Communications, Inc. CoxCom is engaged in

the business of providing cable television programming.
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2. Plaintiff Hospitality Network, Inc. is a Nevada corporation with
its principal place of business at 706 Valle Verde Court, Henderson, Nevada
89014. Hospitality Network is a wholly-owned subsidiary of Cox
Communications.

3. Defendant Acacia Media Technologies Corporation (“Acacia”)
is a Delaware corporation with its principal place of business at 500 Newport
Center Drive, Newport Beach, California 92660. On information and belief,
Acacia is engaged in the business of licensing a portfolio of 5 U.S. patents and 17
international patents which relate to the transmission and receipt of digital audio
and digital video content. Acacia refers to these patents as its Digital Media
Transmission (DMT) patents.

JURISDICTION AND VENUE

4. This action arises under the Acts of Congress relating to
patents, 35 U.S.C. §§ | et seq., and for a declaratory judgment, together with such
further relief based thereon as may be necessary or proper, pursuant to the
provisions of the Federal Declaratory Judgment Act, 28 U.S.C. §§ 2201, 2202.
This Court has subject matter jurisdiction under the provisions of 28 U.S.C. §§
1331 and 1338(a). Venue is proper in this judicial district under 28 U.S.C. §

1391(b) and (c) and § 1400(b).
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FACTUAL BACKGROUND

5. CoxCom’s core business is delivering cable programming. Cox
Com serves customers in 22 states, including Georgia, and offers traditional cable
and digital cable service.

6. Hospitality Network is engaged in the business of providing in-
room entertainment services for some hotels and resorts located in the Las Vegas,
Nevada area.

7. On information and belief, Acacia is the purported owner by
assignment of U.S. Patent Nos. 5,550,863 (“*863 patent”); 6,144,702 (702
patent”); 5,132,992 (“°992 patent”); 6,002,720 (*’720 patent™); and 5,253,275
(“’275 patent”). Copies of these five patents (collectively referred to herein as the
DMT patents) are attached hereto as Exhibits 1-5 and incorporated herein by
reference.

8. In a letter dated July 10, 2003, Karlton Butts, Acacia’s vice
president of licensing, informed the Vice President and General Manager of
Hospitality Network, Mary Alice Nielson, of their claim that its DMT patents
might cover Hospitality Network’s products and services. Mr. Butts also informed
Hospitality Network of its licensing program related to the DMT patents and of the

numerous companies across the United States which had entered into such
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licenses. James O. Robbins, Cox Communications’ President and CEO, was
copied on this letter.

9. In a letter dated August 20, 2003, Mr. Butts from Acacia
informed Cox Communication’s outside counsel of its patent infringement
litigation pending in the U.S. District Court for the Central District of California
related to some of its DMT patents against several companies in the adult
entertainment industry that stream or download video and/or audio content.

10. In a letter dated December 8, 2003, Acacia’s General Counsel,
Rob Berman, indicated to Cox Communications’ corporate counsel, Marcus
Delgado, that it was making an assertion of patent infringement with respect to its
DMT patents and that such assertion was directed at Hospitality Network and
certain aspects of CoxComs’ cable business.

11. Assertions of infringement with respect to Acacia’s DMT
patents were also made orally by Acacia representatives during telephone
conversations and during a meeting in Atlanta, Georgia with Cox representatives.
Such assertions of patent infringement were directed at non-live cable
programming provided by CoxCom and in-room entertainment services provided

by Hospitality Network.
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12.  On June 11, 2004, Acacia’s General Counsel, Rob Berman,
informed Cox Communications’ Corporate Counsel, Marcus Delgado, that Acacia
intended upon filing an infringement action relating to its DMT patents. Mr.
Berman indicated that suit was imminent.

13.  Based on all the above facts, CoxCom and Hospitality Network
have a reasonable apprehension that they will be sued by Acacia for infringement
of its DMT patents, such that an actual controversy exists as to said patents
between plaintiffs CoxCom and Hospitality Network and defendant Acacia.

COUNT ONE

DECLARATORY JUDGMENT OF NON-INFRINGEMENT, INVALIDITY
AND UNENFORCEABILITY OF THE ‘863 PATENT

14.  CoxCom and Hospitality Network hereby restate and reallege
the allegations set forth in paragraphs 1-13.

15. CoxCom and Hospitality Network have not infringed and are
not infringing directly or indirectly, contributorily, by inducement or otherwise,
any valid and enforceable claim of the ‘863 patent.

16. Claims of the ‘863 patent are invalid and/or unenforceable

under United States patent statutes, 35 U.S.C. § 101, et seq..
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COUNT TWO
DECLARATORY JUDGMENT OF NON-INFRINGEMENT, INVALIDITY
AND UNENFORCEABILITY OF THE ‘702 PATENT

17.  CoxCom and Hospitality Network hereby restate and reallege
the allegations set forth in paragraphs 1-16.

18. CoxCom and Hospitality Network have not infringed and are
not infringing directly or indirectly, contributorily, by inducement or otherwise,
any valid and enforceable claim of the *702 patent.

[9. Claims of the ‘702 patent are invalid and/or unenforceable
under United States patent statutes, 35 U.S.C. § 101, et seq..

COUNT THREE

DECLARATORY JUDGMENT OF NON-INFRINGEMENT, INVALIDITY
AND UNENFORCEABILITY OF THE ‘992 PATENT

20. CoxCom and Hospitality Network hereby restate and reallege
the allegations set forth in paragraphs [-19.

21.  CoxCom and Hospitality Network have not infringed and are
not infringing directly or indirectly, contributorily, by inducement or otherwise,
any valid and enforceable claim of the ‘992 patent.

22. Claims of the ‘992 patent are invalid and/or unenforceable

under United States patent statutes, 35 U.S.C. § 101, ef seq..

Word (5141575.1



Case 1:04-cv-01778-TWT Document 1 Filed 06/18/04 Page 7 of 138

COUNT FOUR
DECLARATORY JUDGMENT OF NON-INFRINGEMENT, INVALIDITY
AND UNENFORCEABILITY OF THE ‘720 PATENT

23. CoxCom and Hospitality Network hereby restate and reallege
the allegations set forth in paragraphs 1-22.

24,  CoxCom and Hospitality Network have not infringed and are
not infringing directly or indirectly, contributorily, by inducement or otherwise,
any valid and enforceable claim of the ‘720 patent.

25. Claims of the ‘720 patent are invalid and/or unenforceable
under United States patent statutes, 35 U.S.C. § 101, et seq..

COUNT FIVE

DECLARATORY JUDGMENT OF NON-INFRINGEMENT, INVALIDITY
AND UNENFORCEABILITY OF THE 275 PATENT

26. CoxCom and Hospitality Network hereby restate and reallege
the allegations set forth in paragraphs 1-25.

27.  CoxCom and Hospitality Network have not infringed and are
not infringing directly or indirectly, contributorily, by inducement or otherwise,
any valid and enforceable claim of the ‘275 patent.

28. Claims of the ‘275 patent are invalid and/or unenforceable

under United States patent statutes, 35 U.S.C. § 101, et segq..
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WHEREFORE, CoxCom and Hospitality Network pray for judgment as
follows:

l. That CoxCom and Hospitality Network have not infringed and
are not infringing, either directly, indirectly, contributorily or otherwise, any valid
and enforceable claim of the ‘863, *702, ‘992, ‘720 and ‘275 patents;

2. That the ‘863, <702, ‘992, 720 and ‘275 patents are invalid
and/or unenforceable;

3.  That Acacia and its officers, agents, servants, employees,
attorneys, and all persons in active concert or participation with them be
permanently enjoined from suing or threatening to sue, or making any charge
against CoxCom and Hospitality Network that the they infringe Acacia’s patents;

4. That CoxCom and Hospitality Networks be awarded their costs,
disbursements and attorneys’ fees herein in accordance with Title 35 U.S.C. § 285;
and

5. That CoxCom and Hospitality Networks be awarded such other

and further relief as this Court may deem just and proper.
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Respectfully submitted this ot day of June, 2004.

ROBINS, KAPLAN, MILLER & CIRESI L.L.P.

= - ";/:L““
)/ A. Jamés Anderson

Georgia State Bar No.: 016300
Lisa L. Heller
Georgia State Bar No.: 344109
Marla R. Butler
Georgia State Bar No.: 099917
2600 One Atlanta Plaza
950 East Paces Ferry Road, N.E.
Atlanta, GA 30326-1119
(404) 233-1114

Annamarie A. Daley

Minnesota State Bar No.: 158112
Tara D. Sutton

Minnesota State Bar No.: 23199x
2800 LaSalle Plaza

800 LaSalle Avenue

Minneapolis, MN 55402-2015
(612) 349-8500

ATTORNEYS FOR PLAINTIFFS
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5,550,863

1

AUDIO AND VIDEQ TRANSMISSION AND
RECEIVING SYSTEM

This is a continnation of prior applicaion Ser. No.
07/862,508 filed Apr. 2, 1992 which issues as .S, Pat. No.
5,253,275 on Oct 12, 1993, which is a continuation of prior
application Ser. No. 07/637,562 filed Jan. 7, 1991 which
issued as LS. Pat Ne. 5,132,992 on Jul. 21, 1992.

BACKGROUND OF THE INVENTION

The present invenlion relates generally to an audio and
video transmission and receiving system, and more specifi-
cally o such a system in which the user controls the access
and the playback operations of selected material.

At the present time, only a video cassene recorder (VCR)
or a laser disk player (LDP) allow a viewer (o enjoy control
over selection of particular audio/video material. Using
either a VCR or an LDP requires the viewer 1o obtain a video
tape either by rental or by purchase. Remote accessing of the
materiat has not yet been integrated into an efficient system.

Several designs have been developed which provide the
viewer with more convenient means of accessing malerial,
Ome such design is disclosed in U.S. Pat. No. 4,506,387,
issued to Walter. The Walter patent discleses a fully dedi-
cated, multi-conductor, optical cable system that is wired to
the viewer's premises. While the system affords the viewer
some control over accessing the material, it requires that a
location designated by the viewer be wired with a dedicated
cable, The Walter system further requires the viewer be st
that lecation for both ordering and viewing the audio/video
material,

U.5. Par. No. 4,890,320, issued 1o Monslow, describes a
syslem which broadcasts viewer selected material to a
viewer ar a prescribed time. This systemn is limited in that it
requires multiple viewers in multiple locations to view the
sudio/video material at the time it is broadcast, rather than
allowing each viewer to choose his or ber own viewing time.,
The system disclosed in Monstow also does not allow for the
stop, pause, and multiple viewing functions of existing VCR
t=choology.

(.S, Pat. No. 4,590,516, issued to Abraham, discloses a
system that uses 2 dedicated signal path, rather than multiple
COMMON carTiers, to transmit andio/video programming. The
receiver has no storage capability. The system provides for
only display Functions, which limits viewing to the time at
which the material is ordered. Like Monslow, the Abraham
sysicm docs not allow for the stop, pause, and multiple
viewing functions of existing VCR technology.

U.S. PaL No. 4,963,995, issued to Lang, discloses an
audio/video transceiver with the capability of editing and/or
copying from one video tape to another using only a single
tape deck. Lang does not disclose a aystem with one or more
libraries wherein a plurality of system subscribers may
access information stored in the film and tape library or
libraries, and play back the selected information at a time
and place selected by the subscriber,

1t is therefore an object of the present invention to provide
a user with the capability of accessing audiofvideo material
by inlegrating both accessing and playback controls into a
sysiem that can use multiple existing communications chan-
nels.

1t is a funther ohject of the present invention 1o provide a
picture and sound transmission sysiem which allows the user
to remotely select audio/video material from any location
that hag either telephone service or a computer.
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A still further object of the presem invention is o provide
a pichure and sound transmission system wherein the
selected audio/video material is sent over any one of several
existing communication channels in 2 fraction of real time to
any location chosen by the user that has a specified receiver.

Another object of the present invention is to provide a
picture and sound transmission system wherein the user may
play back the selected audio/video material at any time
selected by the user and retain a copy of the andio/video
material for multiple playbacks in the future.

Another object of the present invention is to provide a
picture and sound transmission system wherein the infor-
mation requested by the user may be sent as only audic
information, only video information, or as a combination of
audio and video information.

Additional objects anl advantages of the invention will be
set forth in the description which follows, and in part will be
obvious from the description, or may be learned by practice
of the invention, The objects and advantages of the invention
may be realized and obtained by means of the instrumen-
talities and combinations paricularly pointed out in the
appended claims.

SUMMARY OF THE INVENTION

To achieve the objects in accordance with the purposes of
the present invention, as embodied and described herein, the
transmission and receiving system for providing information
to remote locations comprises source material library means
prior to identification and compression; identification encod-
ing means far retrieving the information for the items from
the source material library means and for assipning a unique
identification code to the retrieved information; conversion
means, coupled to identification encoding means, for placing
the retrieved information into a predetermined formal as
formatied data; ordering means, coupled to the conversion
means, for placing the formatted data into a sequence of
addressable data blocks; compression means, coupled to the
ordering means, for compressing the formatted and
sequenced data; compressed data storing means, coupled to
the compression means, for storing as 2 file the compressed
sequenced data received from the compression means with
the unique identification code assigned by the identification
encoding means; and transmitter means, coupled to the
compressed data storing means, for sending at least a portion
of a specific file to a specific one of the remote locations,

The preseni invention further comprises a distribution
method responsive to requests identifying information to be
sent from a tranamission system 10 a remote location, the
method comprising the steps of storing audio and video
information in a compressed data form; requesting trans-
mission, by a user, of at least a part of the stored compressed
information to the remote location; sending at least a partion
of the stored compressed information to the remote location;
receiving the sent information at the remote location; buff-
ering the processed information et the remote location; and
playing back the buffered information in real time at a time
requested by the user.

Additionaliy, the present invention comprises a receiving
sysiem respemsive to 2 user input identifying a choice of an
item stored in a aource material library to be played back to
the subscriber at a location remote from the source material
library, the item containing information to be sent from a
transmitter to the receiving system, and wherein the receiv-
ing system comprises ransceiver means for automatically
receiving the requested information from the transmitter as
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comyrressed formatted data blocks; receiver format conver-
sion means, coupled 10 the transceiver means, for converting
the compressed formatted data blocks into a format suitable
for storage and processing resulting in playback in real time;
storage means, coupled to the receiver format conversion
means, for holding the compressed formatted data; decom-
pressing means, coupled to the receiver format conversion
means, for decompressing the compressed formatted infor-
mation; and output data conversion means, coupled o the
decompressing means, for playing back the decompressed
information in real time at & time specified by the user.

BRIEF DESCRIFTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constimte & part of the specification, illustrate the
presently preferred apparatus and method of the invention
and, together with the geperal description given above and
the detailed description of the preferred embodiment given
below serve to explain the principled of the invention. [n (he
drawings:

FIGS. lg-1g are high levet block diagrams showing
different configurations of the transmission and receiving
system of the present invention;

FIGS. 2q and 2b are detailed block diagrars of preferred
implementations of the transmission sysiem of the present
invention;

FIG. 3 is a flowchart of a preferred method of ordering a
sclection from a library in accordance with the present
invention;

FIG. 4 is a flowchart of a preferred method of user request
via a user intecface of the present invention;

FIG. 5 is a flowchart of a preferred method of implement-
ing a queue manager propram of the present invention;

FIG. 6 is a block diagram of a preferred implementation
of the receiving system of the present invention;

FIG. 7 is a flowchart of a preferred method of distribution
of the present invention; and

FIGS. Ba-8¢ are black diagrams of preferred implemen-
tations of data structurcs and data blocking for items in the
audio and video distribution system of the present invention.

DESCRIPFTION OF THE PREFERRED
EMBODIMENTS

FIGS. 1a-1g are high level block diagrams showing
different configurations of the tranamistion and receiving
system of the present invention. FIGS. 1a, 15, 14, 1e, 1f, and
1g each show transmission system 100, described in more
detail below with respect to FIGS. 2a and 2b. A user of the
transmission and receiving system of the present invention
preferably accesses transmission system 100 by calling a
phone pumber or by typing commands into a computer, The
user then chooses audio and/or video material from a list of
available items which he or she wants to listen to and/or
watch.

As showp in FIG. la, the trangmission and recciving
system may preferably comprise a peer to peer configuration
where one transmission system 100 commumicates with one
reception system 200. As shown in FIG. 1b, the trangmission
and receiving system of the present invention may alterna-
tively comprise a plurality of reception systems 204, 200,
200", and 200™, which arc each associated with a single
trangmission system 104.
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FIG. 1¢ shows a high level block diagram of the trans-
mission and receiving system of the present invention
including remole order processing and ilem database 300,
described in more detail with respect 10 FIG. 3. Remote
order processing and item database 300 preferably cnables
users to access desired ilems by remote communication. The
remote order processing and item database 300 may com-
municate with a plurality of wensmission systems 100, 100°,
100", and 100, each of which communicates with a respec-
tive set of reception systems 200, 200', 200", and 200™. Each
of the reception systems in sets 200, 200, 200", and 200"
may preferably communicate with a plurality of users.

FIG. 1d shows a high level block diagram of the trans-
mission and receiving system of the presemt invention
including a tranymission sysiem 100 distibuting to a plu-
rality of users via a reception system 200 configured as a
cable television system.

FIG. 1e¢ ghows & high level block diagram of the trans-
mission and receciving system of the present invention
including a transmussion system 100 distributing to a plu-
rality reception systems 200 and 200'". In the configuration
shown in FIG. le, receplion system 200 is a direct connee-
tion System wherein a user is directly coonected to trans-
mission system 100. Reception sysitem 2000 preferably
includes a first cable television system 2002 and a second
cable television system 200b. Users of cable television
systems 200g and 2006 are indirectly connected to trans-
mission system 100

FIG. 1f shows a high level block diagram of the trans-
mission and receiving system of the present invention
including transmission systcm 100 distributing via several
channels to reception systems 200 and 200", Reception
system 200 ig preferably non-buffering. In such a system,
users are directly connecied to transmission system 100, as
in reception system 200 in FIG. le.

Reception system 200' shown in FIG. If is a cable
television system, as shown in reception system 200’ of FIG.
le. In FIG. 1f, the reception system 200' is preferably
tuffering, which means that users may receive requested
material at a deiayed time. The material is buffered in
intermediate storage device 200¢ in reception system 200",

In the configuration of FIG. 1f, decompression of the
requested malerial may preferably occur at the head end of
a cable television reception system 2007, Thus, distribution
may be provided to users via standard television encoding
methods downstream of the head end of the cable distribu-
tion system. This method i3 preferred for users who only
have cable ielevision decoders and standard television
receivers,

FIG. 1g shows a high level block diagram of the trans-
mission and receiving system of the present invention
including transmission system 100 distributing 1o a recep-
don system 200, which then preferably transmits requested
material over pirwave commuaication channels 2004, 1o a
plurality of users. The transmission and receiving system
shown in FIG. 1g may preferably transmit either compressed
ar uncompressed data, depending on the requircments and
existing equipment of the user. The airwave transmission
and receiving sysiem shown in FIG. 1g may preferably
cmploy cither VHF, UHF or satellite broadcasting systems.

With respect to the transmission and receiving aysiems sct
forth in FIGS. la-1g, the requested material may be fully
compreased and encoded, partly decompressed at some
stage in transmission system 100, or fully decommpressed
prior to transmission. The reception systems 200 may either
buffer the requested material for later viewing, or decom-
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press in real time the requested material as it is distributed
by transmission system 10{). Alternatively, the reception
systerns 200 of the present invention may perform a com-
bination of buffering and non-buffering by buffering some of
the requested material and decompressing the remainder of
the requested material for immediate viewing as it is dis-
tributed by rensmission system 100.

In direct connection configurations, such as reception
systems 200 shown in FIGS. 1e and 1y, the user preferably
selects the reception sysiem 200 to which the requested
material is sent, and optionally selects the time playback of
the requested malterial as desired. Accordingly, the user may
remotely access the transmission systern 100 from a location
different than the location of reception system 200 where the
material will be sent and/or played back. Thus, for cxample,
a user may preferably call transmission system 100 from
work and have a movie sent to their house to be played back
after dinner or at any later time of their choosing.

In non-direct connection reception systems such as shown
in reception system 200' of FIG. 1f, intermediate stornge
device 200c may prefersbly include, for example, sixteen
hours of random access internal audio and video storage. A
reception system with such storage is capable of storing
several requested items for future playback. The user could
then view endfor record a copy of the decompressed
requested material in real lime, or compressed in non-real
lime, a1 2 time of their choosing. Accordingly, the user
would not have to make & trip to the store to purchase or rent
the requested material,

In any of the transmission and receiving systems illus-
trated in FIGS. 1a-1g, the requested material may be copy
protected. To achieve copy protection, the requested mate-
rial, as an item, is encoded as copy protecied during siorage
encoding in transmission system 100. The user may then
play back the item only ome time. The user may also
optionally review select portions of the item prior to iis
automatic erasure from the memory of the receplion system
200. In this way, requested material may be distributed to
“view only” users and also to “‘view and copy” users who
wish (0 retain copies of the distributed items.

Copy protected programs, when decompressed and
played back, would have a copy protection technique
applied to the analog and digital output signals. The analog
video output iz protected from copying through the use of
frregular sync signals, which makes the signal viewable on
a siandard television but not recordable on a audio/video
tecorder, The recelving systems recognizes copy protected
programs and disables the audio/video recorder. Digital
output protection iz effected through copy protect bit settings
in the digital outpnrt signal, thus preventing a compatible
digital recorder from recording the digital audio and/or
video signal stream. A protected item will not be passed to
the compressed data port of the digital recorder for off line
storage.

FIGS. 2a and 2b illustrate deteiled block diagrama of
preferred implementations of the transmission system 100 of
the present invention. Trensmission system 100 may cither
be localed in one facility or may be spread over a plurality
of facilities. A preferred embodiment of transmission system
100 may preferably include onoly some of the elements
shown in FIGS. 2q and 2b.

Transmission system 104 of a preferred embodiment of
the present invention preferably includes source material
library means for temporary storage of items prior to con-
version and storage in a compreased data library means. The
items of information may include analog and digital audio
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and video information as well a3 physical objects such as
books and records which require conversion to a compatible
media type before converting, compressing and staring their
audio and video data in the compressed data library means.

As shown in FIG. 2a, the source material library means
included in transmission system 100 preferably includes a
source material library 111. The source materiat library 111
may include different types of materials including iclevision
programs, movies, audio recordings, siill pictures, files,
books, computer tapes, computer disks, documents of vari-
ous sorts, musical insbruments, and other physical objects.
These materials are converted (0 or recorded on a media
format compatible to the digital and analog inputs of the
system prior to being compreased and stored in a com-
pressed data library 118. The different media formats pref-
erably include digital or analog audio and video tapes, laser
disks, film images, optical disks, magnetic disks, computer
tapes, disks and, cartridges.

The source malerial library 111, according o a preferred
embodiment of the present invention, may preferably
include a single source material library or a plurality of
source material libraries. If there are a plurality of source
material libraries, they may be geographically located close
together or may be located far apart. The plurality of source
material libraries may communicate using mecthods and
channels similar o the methods and channel types which
libraries may employ for communication with the receiving
system 200 of the user, or the source material libraries may
communicate vis any available method.

Prior to being made accessible to a user of the transmis-
sion and receiving system of the present invention, the ilem
must be stored in at least one compressed dala library 118,
and given e umique identification code by identification
encoder 112. Storage encoding, performed by identification
encoder 112, aside form giving the jtem a unique identifi-
cation code, optionally involves logging details about the
item, called program notcs, and assigning the item a popu-
larity code. Storage encoding may be performed Just prior to
conversion of the item for transmission (o reception system
200, at any time afier starting the conversion process, or
afier storing the item in the compressed data library 118.

In a prefemred embodiment of the present invention, the
method of encoding the information involves assigning a
unique identification code and a file address to the ilem,
assigning a popularity code, and ioputting the program
notes, This process is identical for any of the different media
types stored in the source material library 111. .

The transmission system 100 of the present invention also
preferably includes conversion means 113 for placing the
items from source material library 111 into 2 predetermined
format as formatied data. Lo the preferred embodiment, after
identification encoding is performed by identification
encoder 112, the retrieved information is placed into a
predetermined format as formatted data by the converter
113. The items stored in source materiat library 111 and
encoded by identification encoder 112 may be in either
analog or digital form. Converter 113 therefore includes
analog imput receiver 127 and digiial input receiver 124, If
itema have only one format, only one type of inpul receiver
124 or 127 is necessary.

When the information from identification encoder 112 is
digital, the digital signal is input to the digital inpot receiver
124 where it is converted to a proper voltage. A formatter
125 sets the correct bit rates and encodes into least signifi-
cant bit (Isb) first pulse code modulated (pem) data For-
matter 125 includes digital andio formatter 1254 and digital
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video formatter 1255. The digital audio information is input
into a digital audio formaner 125¢ and the digita! video
information, if any, is input into digital video formatter
125b. Formatter 125 outputs the data in a predetermined
format.

When the retrieved information from identification
encoder 112 is analog, the information is input to an analog-
to-digital converter 123 to converi the analog data of the
retrieved information ino a series of digital data bytes.
Converter 123 preferably forms the digital data bytes into
the same format as the output of formatler 125.

Converter 123 preferably includes an analog audio con-
verter 1234 and an analog video converter 123b. The analog
andic converter 123a preferably converts the retrieved audio
gignal into pem data samples at a fixed sampling raie. The
analog video converter 123) preferably convents the analog
video informalion, retricved from identification encoder
123, into pem dats also at fixed sampling rates.

If the retrieved information being converted contains only
audio information, then the audio signal is fed to the
eppropriale digital audio input or analog andio input. When
the retrieved information contains both audio and video
information, the audio and video signals are passed simul-
taneously o the audio and video converter inpuls. Synchro-
nization belween the audio and video data can be maintained
in this way.

If, for example, the retrieved information (o be converted
from the source material library 111 is a motion picture film,
the picture frames in the film are passed throngh a digital
telecine device to the digital inpui receiver 124. Format
conversion is then preferably performed by digital video
formatter 125b. Accompanying audio information is passed
through an optical or magnetic digital playback device. This
device is connected to digital andio formauer 125a.

In some cases, such as in inter-library transfers, incoming
materials may be in a previously compressed form so that
there is po need to perform compression by precompression
processor 115 and compressors 128 and 129. In such a case,
retrieved items arc passed directly from identification
encoder 112 to the compressed data formatter 117, The item
database records, such as the program notes which may alsc
be input from another system, lo the compressed daia
formatting section 117, where this data, if necessary, is
reformatted to make it compatible with the material stored in
compressed data library 118. Such material may be received
in the form of digital tapes or via cxisting communication
channels and may preferably input directly to a short term
storage 117" in the compressed data formatling section 117.

The transnmssion system 100 of the present invention also
preferably includes ordering means for placing the formatted
information into a sequence of addressable data blocks. Az
shown in FIG. 2a, the ordering means in the preferred
embodiment includes time encoder 114, After the retrdeved
information is converted and formatted by the converter 113,
the information may be time encoded by the time encoder
114. Time encoder 114 places the blocks of converted
formatted information from converter 113 into a group of
addressable blocks. The preferred addressing scheme
employs time encoding. Time encoding aliows realignment
of the andio and video information in the compressed data
formatting section 117 after separaie andio and video com-
pression processing by precompression processor 115 and
compressor 116

The converted formatted information of the requesied
material is then preferably in the form of a series of digital
data bytes which represent frames of video data and samples
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of the audio data A preferred relationship of the audio and
video bytes to each other is shown in FIG. 8. Incoming
signals are input and converted in sequence, starting with the
first and ending with the last frame of the video data, and
starting with the first and ending with the last sample of the
audio data. Time encoding by time encoder 114 is achieved
by assigning rclative time markers to the audio and video
data as it passes from the converler 113 through the time
encoder 114 to the precompression processor [15. Realign-
ment of audio and video data, systern addressing of particu-
lar data bytes, and user addressing of particular portions of
items are all made possible through time encoding.

Through the use of the address of an item and its frame
number it is possible to address any particular block of audio
or video data desired. From here, further addressing down to
the individual byte is possible. Frames and groups of frames
may preferably be further broken down, as necessary to the
individus! bytes and bils, as required for certain processing
within the system.

User and system addressing requirements dictate the level
of granularity available (0 any pearicular sectien of the
system. Users are gble to move through data in various
modes, thus moving through frame addresses at various
rates. For example, a user may desire to listen to 2 particular
song. They may preferably enter the song number cither
when requesting the item from the compressed data library
118 and only have that song sent to their receiving system
200 or they may preferably select that particular song from
the items buffered in their receiving system 200. Internal to
the system, the song is associated with a stariing frame
number, which was indexed by the sysiem operator via the
storage encoding process. The sysiem item database may
contain information records for individual frames or groups
of frames. These can represent stili frames, chapters, songs,
book pages, ctc. The frames are a subset of, and are
contained within, the iterns stored in the compressed data
library 118. Time encoding by time encoder 114 makes items
and subsets of items retrievable and addressable throughout
the transmission system 100. Time encoding enables sub-
sequent compression of the information to be improved
because data reduction processes may be performed in the
time dimension. This is described in greater detail below.

The transmission system 100 of the preseat invention also
preferably includes data compression means for compress-
ing the formatied and sequenced data. The sequence of
addressable data blocks which was time encoded and output
by time encoder 114 is prefernbly sent to precompression
processor 115. The data arriving from time encoder 114 may
be at various frame rates and of various formats. Precom-
pression processor 115 preferably includes audio precom-
pressor 115a and video precompressor 1155.

Video precompression processar 1155 buffers incoming
video data and converts the aspect ratio and frame rate of the
data, as required by compression processor 116. The frame
buffer 131 of video precompression processor 1154 holds all
incoming data until the data iz compressed by the data
compressar 116. The incoming video data s processed for
sample rate optimization, aspect ratio fitting and buffered in
buffer 130 for compression processing by the video precom-
pression processor 1155,

Video precompression processor 1156 processes the
incoming video data so that it fits into the aspect ratio of the
transmission and receiving system of the present invention.
When incoming materia] with a different aspect ratio than
the aspect ratio of the system is selected, a chosen back-
ground is preferably placed around the inactive region of the
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video information. In this way, no data is lost to differences
in the aspect ratio between incoming matcrial, and the
converied and compressed data siored in the transmission
system 190. Images resulting from a differeat aspect ratio
may have an inactive region where background information
is contained, or may be converted into a best fit arrangement.
Ourput from the video precompression processor 115k is
stored in the frame buffer 131, which is dual ported and is
directly addressable by video compressor 129,

The incoming audio data is processed for sample rate and
word length optimization and is then buffered in buffer 130
for compression processing by the audio precompression
processor 115z, Audio precompression processor 1152 may
preferably (ranscode incoming audio information, as
required, (o creatc the optimum sample rate and word
lengths for compression processing. The owlput of the andio
precompression processor 115z is a constant sample rale
signal of a fixed word length which is buffered in frame
buffer 130. The frame buffer 130 is dual ported and is
directly addressable by audio compresser 128. Blocking the
audio dala into frames at audio precompression processor
1152 makes it possible to work with the audio data as
addressable packers of information,

Once precompression processing is finished, the frames
are compressed by the data compressor 116. Compressar
116 preferably comprises an audio data compressor 128 and
a video data compressor 129. The benefits of data compres-
sion performed by data compressor 116 are shortened trans-
mission lime, faster access time, greater storage capacity,
and smaller storage space requirements. Compression pro-
cessing performed by compressors 128 and 129 requires
multiple samples of deta to perform aplimum compression.
Audico and video information is preferably converted into
blocks of data organized in groups for compression process-
ing by audio compressor 128 and video compressor 129,
respectively. These blocks are organized as frames, and a
number of frames are contained respectively in the buffers
130 and 131. By analyzing a series of frames it is possible
to optimize the compression process.

Audio data is preferably compressed by audio compressor
128 by application of an adaplive differential pulse code
modulation {ADPCM) process to the audio data. This com-
pression process, which may be implemented by the apt-x
100 digiial audio compression system, is manufactured by
Audio Processing Technology (APT). Audio compression
ratios of 8X or greater are achieved with the APT system,

Compression by compressor 116 may be performed on a
group of 24 video frames may prefershly be passed in
sequence to the frame buffer 130 of the video precompres-
sion processor 1156 where they are analyzed by video
compressor 129 which performs data reduction processing
on the video dawn. Video compression is preferably per-
formed by video compressor 129. Video compression is
achieved by the use of processors running algorithms
designed to provide the greatest amount of data compression
possible. Video data compression preferably involves apply-
ing two processcs: a discrete cosine transform, and motion
compensation. This process is described in “A Chip Set Core
of Image Compression”, by Artieri and Colavin, Mulliple
frames of video date may preferably be analyzed for patterns
in the horizontal (H), vertical (V), diagonal (zigzag) and
time (Z) axis. By finding repetition in the video data,
redundancy may be removed and the video data may be
compressed with a2 minimal loss of information.

In accordance with a preferred embodiment of the present
invention, the tramamission system 100 may futther com-
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prise compressed data storing means, coupled to the com-
pression means, for storing as a file the compressed
sequenced data with the unique identification code received
from the data compression means. Afier compression pro-
cessing by compressor 116, the compressed audio and video
data is preferably formatted and placed into a single file by
the compressed dala storage means 117. The file may
contain the compressed audio and/or video data, time mark-
ers, and the program notes. The file is addressable through
the unique identification code assigned to the data by the
identification encoder 112.

Porther, according to the present invention, the transmis-
sion system preferably includes compressed data library
means for separately storing composile formatted data
blocks for each of the files. The compressed data storage
means preferably includes compressed data library 118, as
shown in FIG. 2b. Afier the datz is processed into a file by
the compressed data storage means 117, it is preferably
stored in a compressed data library 118. In a preferred
embodiment, compressed data library 118 is & network of
mass storage devices connected ogether via a Iigh speed
network. Access (o any of the files stored in compressed data
library 118 is available from nltiple reception systems 200
connected to the transmission and receiving system.

Stored items are preferably accessed in compressed data
library 118 through a unique address code. The unigoe
address code is a file address for uniquely identifying the
compressed data items stored in the compressed data library
section of a library system. This file address, combined with
the frame number, and the library sysiem address allow for
complete addressability of all items stored in one or more
compressed data libraries 118. Compressed data library
addresses along with receiving system eddresses are used to
form a completely umique address for distribution system
control.

The unique address code is an address assigned to the item
by the system operator during storage encoding, which is
preferably done prior to long term storage in the compressed
data library 118. In a preferred embodiment, the unique
address code is used for requesting and accessing informa-
tion and items throughout the transmission and receiving
system. The unique address code makes access to the
requested data possible.

The storage encoding process performed by encoder 112
also allows entry of ilem notes and production credits.
Production credits may include the title, names of the
creators of the item such as the producer, director, actors,
etc. Other details regarding the item which may be of
interest and which may make the items more accessible are
kept in an item database.

Item addresses are mapped 1o item names by identifica-
tion encoder 112 and may preferably be used as an alterna-
tive method of accessing items. The itern names are easier to
remember, thus making user access more infuitive by using
itemn names. The starage encoding entry process performed
in identification encoder 112 operates a program which
updates a master item database containing facts regarding
items in the compressed data library system. The storage
encoding process may be run by the system operator
whereby the system operator accesses the master item
database to track and describe ilems slored in one or more
compressed data libraries. The names and other facts in the
item database may preferably be updated at any time via the
storage encoding process. Changes made to the master item
database may be periodicafly sent to the remote order
processing and item database, 300.
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As described in more detail later, a user may preferably
access an item via its unique identification code, via ity title,
or the user may use other known facts for accessing an item.
The user may access items in the compressed data library
118 directly using the unique address code or the user may
obtain access via the remote order processing and ilem
database 300. Indirect access via the remote order process-
ing and itemn database 304 is possible using, for example, a
synthesized voice system, a query type of computer program
interface, or customer assistance operators. In addition to
providing interactive access to the remote order processing
and itemn database M)), a catalog listing some or all available
titles may also preferably be published. With a published
catalog, users may obtain the unique address code for an
item very easily thereby allowing for retricval from the
compressed data library 118 without any help from an
interactive sysiem,

To achieve user access via an interactive system, facts
about the items may be kept in files as a part of the items or
the facts may be kept scparaiely, for example, by systems
which only inform users of the available items and take
orders. For example, in systems which have portions split in
scparate locations, the facts about the items may be sepa-
raied from the items themselves and stored in separate files.
A systemn of this type can distribute uscr orders to other
portions of the transmission and receiving system for ulti-
mate distribution 10 the requesting user. Further, o support
a plurality of users, multiple versions of the item database
may preferably reside either on multiple database servers, in
catalogs, or on other computer syslems.

The item dalabase master may reside in the system control
computer 1123 where may be updated and kept current to the
contents of the compressed data library 118. The data stored
in the itrm database master may be accessed by users via
application programs, running on the system control com-
puter 1123, and on the reception system 208 of the user,
Users may connect to the item database via any available
telecommunication channels. Copies of the itcm database
master may be updated and informed of new enties into
compressed data ibrary 118 a¢ periodic imervals determined
by the system manager.

Other copies of the item datzbase master may also be
made available to users from the remote order processing
and item database 300 which batch processes and downioads
user requests 1o the control compuier 1123 of the com-
pressed data library 118 via standard telecommmmications or
high speed commupication channels. Moreover, multiple
remole order processing and item database 300 sites make it
possible for more locations o process orders than there are
library facilities, and thus make order processing more
efficient.

Preferably, access of a requested ilem via the remote order
processing and item dalabase 300 operates as follows. If the
user does not know the title of the desired item, he or she
may request the item by naming other unique facis related to
the item. For cxample, a user would be able to access an item
aboul Tibetan Medicine by asking for all jtems which
include information about “Tibet” and include information
about “Medicine.”” The remote order processing and item
database 300 wonld then be searched for al! records match-
ing this request, If there 18 more than one item with a match,
cach of the names of the matching items are preferably
indicated to the user. The user then selects the item or items
that he or she desires. Upon selection and confirmatioa, by
the user, a request for transmission of a particular item ar
items is sent to the distibution manager program of the
system control computer 1123. The request costains the
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address of the user, the address of the item, and optionally
includes specific frame numbers, and a desired viewing time
of the itemn.

The storage encoding process performed by identification
encoder 112 also atlows entry of a popularity code. The
popularity code is preferably assigned on the basis of how
often the corresponding item is expected to be requested
from the compressed data library 118. This popularity code
can be used to determine the most appropriate form of media
for storage of the compressed data in a mixed media system.
Mixed media systems are preferably employed as more cost
effective storage In very large compressed data libraries 118,
Once assigned, the popularity code may be dynamically
updated, by factoring item usage against system usage.
Thus, stored itermns are dynamically moved to the most
appropriate media over their life in the compressed data
library 118. If a particular item stored in compressed data
library 118 is reiricved frequently by users, storage in
compressed data library 118 is preferably on higher speed,
more rcliable, and probably more expensive media. Such
wedia includes Winchester and magneto-optical disks.

If an item stored in compressed daia library 118 is
retrieved less frequently, it may be stored in the compressed
data library 118 on a digital cassette tape. Examples of such
casscite tapes arc a Honeywell R55-600 (Honeywell Inc.
Minneapolis Minn.), Summus JukeBoxFilm and tape library
(Summus Computer Systems, Houston, Tex. 800-255-
9638), or egquivalent cassette tapes. All items stored in the
compressed data library 118 are on line and are connected o
the high speed network. Thus, they may be readily accessed.

Instead of using a remote order processing and item
dawabase 300, the compressed data library 118 may include
the program notes which were input by the system operator.
The program notcs may preferably include the tide of the
ilem siored in the compressed data library 118, chapter or
song titles, mnning times, credits, the producer of the item,
acting and production credits, etc. The program notes of an
itemn stored in the compressed data library 118 may be thus
contained within the compressed data file formed in the
compressed data formaiter 117,

In some cases, where multiple compressed dafa libraries
118 are organized, the popularity code may dictate distri-
bution of  particular itemn to multiple distribution systems.
In such cases, a copy of the compressed data is sent to
another library and the other library can then distribute the
compressed data to users concurrently with the original
compresged data library 118.

The compreased data library 118 is composed of a net-
work of storage devices connected through a High Perfor-
mance Parallel Interface (HPPI) Super Controller (available
from Maximum Strategy Inc., San Jose, Calif.). Therefore,
multiple communication controllers may preferably access
the large quantity of data stored in compressed data library
118 at very high speeds for transfer to a reception system
200 of a user upon request. For more details on tids
configuration see Ohrenstein, “Supercompulers Seek High
Throughput and Expandable Storage”, Computer Technol-
ogy Review, pp. 33-39 April 1990.

The use of an HPPI controller allows file placement onto
multiple mass storage devices of the compressed data library
118 with a minimum of overhead. Darabase management
software controls the location and tracking of the com-
preased deta library 118 which can be located across mul-
tiple clusters of file servers connected together by one or
more high speed networks over multiple systems.

The transmission system 100 of the present invention may
also preferably include library accessfnterface means for
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receiving transmission requests 1o transmit items and for
tetrieving formatted data blocks stored in the compressed
data library 118 corresponding to the requests from users,
The compressed audio and/or video data biocks, along with
any of the information about the item stored in the com-
pressed data library 118 may be accessed via library access
interface 121. The library access interface 121 receives
transmission requests either directly from the users or indi-
rectly by remote order processing and item database 300,
The transmission format means 119 receives the request and
retrieves the composite formatted data block of the
requested item slored in compressed data library 118 and
converts the compressed formatted data block into a format
suitable for transmission. The requested item is then seat to
the user via the transmitter 122 or directly via interface 121.

In a preferred embodiment of the present invention,
customer access of an ilem stored in compressed data library
118 via the library access interface 121 may be performed in
various ways. The methods of requesling a stored item are
analogous to making an airline reservation or transferring
funds between bank accounts. Just as there are different
methods available for these processes it is desirable to have
scveral ordering methods available to the users of the system
of the present invention. For example, telephone tone decod-
ers and voice response hardware may be employed. Addi-
tionally, operator assisted service or user terminal interfaces
may be used.

Customer access via telephone tone decoders and voice
response hardware is completely elecironic and may pref-
crably be performed between a system user and a compuler
order entry system. The user may obtain help in ordering an
item from a computer synthesized voice. With such an
access method, the user will normally be accessing @
dynamic catalog to assist them. Confirmation of sclections
and pricing information may preferably be given 1o the user
prior to completion of the mansaction,

This process of access, performed by remote order pro-
cessing and item database configuration 300, shown in FIG.
1c, preferably includes the following steps, shown in Gow-
chart: 3000 of FIG. 3, Firs, the user calls the systern access
number (step 3010). Upon succesafully dialing the system
access number, the user receives instructions from the
system (step 3020). The instructions may preferably include
steps the user must take in order to place an order. Prefer-
ably, the instructions may be bypassed by the experienced
user who knows how to place an order.

The user then enters a customer ID code by which the
systern acceases the user’s account, and indicates to the
system that the user is a subscriber of the system (step 3030).
In response to the user entering his [D code in step 3030 the
system confirms whether the user is in good standing (step
3040). If the user is in good standing, the system queues the
user o input his request (siep 3050).

The user request may preferably be made from a catalog
senl lo each of the subscribers of the sysiem. The user will
preferably identify his choice and enter the comesponding
identification code of the item (step 3060). The system then
preferably confirms the selection that the user has made and
inforras the user of the price of the selection (step 3070).

The user then indicates whether the confirmation per-
formed in step 3070 is correct (step 3080). If the confirma-
tion performed in step 3070 is comrect, the user so indicates
and then inputs a desired delivery time and delivery localion
(step 3090).

If the confirmation performed in stcp 3070 does not result
in the selection desired by the user, the user re-inputs the
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item identification code in step 3060 and the confirmation
stcps 3070 and 3080 are repeated. Therefore, proper selec-
tion of the selected item is insured. Once there is confirma-
tion, the user cniers the playback time and destination in step
3090

The user then preferably confirms that the order is correct
(step 3100). The confirmation performed in step 3100
includes confirmation of the entire transaction including the
selecied item, the sclected time of playback, and the location
of playback. The transaction is then completed and the
request is placed on a transmission quene at the appropriate
compressed data library 118 (step 3110).

Access by the users via operator assisted service includes
telephone operators who answer calls from the nsers. The
Operaiors can sign up new customers, iake orders, and help
with eny billing problems. The operators will preferably
have computer terminals which give them eccess to account
information and available program information. Operators
can also assist a user who docs not know 2 title by lookdng
up information stored in files which may contain the pro-
gram noles, as described above. Once the chosen program is
identified, the operator informs the user of the price. Afier
the user confinns the order, the user indicates the desired
delivery time and destination. The operator then enters the
user request into the system. The request is placed in the
transmission queue.

Access by a user terminal interface method provides the
user with access from various terminals including personal
computers, and specialized interfaces built into the reception
system 200 for the user. Such access allows a user to do a
scarch of avaflable programs from a computer screen. This
process involves the steps 4000 shown in FIG. 4.

FIG. 4 is 2 flowchart of a preferred method of user request
via a user interface of the present invention. In the preferred
melhod of FIG. 4, the user first logs onto the user terminal
interface (step 4010). After the user logs on, the user may
preferably select a desired item by searching the database of
available titles in the librury system control computer 1123
or any remote order processing and item database 300 (step
4020). The search may preferably be performed using the
datsbase containing the program notes, described above
with respect 1o FIGS. 22 and 2b. It ia possible 10 process
orders and operate a database of available titles at multiple
locations remote of the source material library 111, Users
and order processing operators may preferably access such
remote sysiems and may place transmission requests from
these gystems. Orders placed on these systems will be
processed and distributed to the appropriate kibraries. After
the desired item is found, the user selects the item for
transmission at & specific ime and location (step 4030).

To complete an order, the remote order processing and
itern database 300 preferably connects to the compressed
data library 118 of chaoice via the library access interface 121
and communicates with the library system control computer
1123, Preferably the user’s account ID, identification of the
item for ransmission: and the chosen destination for the item
are communicated. Through employment of distributed
arder processing systems of this type many orders may be
processed with minimal library overhead.

All transmission requests from the access methods are
placed into & iransmissian queue managed by the library
system control computer 1123, This quene is managed by a
program that controls the distribution of the requeated items
to the reception system 200 of the user. The queue manager
program also operates in the system control computer and
keeps track of the user ID, the chosen program and price, the
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user chanrel type, the number of requesis for a given
program, the lalest delivery time, and the compressed data
library media type (for example, high speed or low speed).
From this information, the queuc manager program makes
best use of the available distribution channels and media for
efficient transmission and storage of the requested items.

The quene manager program also manages the file trans-
mission process for multiple requests for a single file, stored
in the compressed data library 118. During a given time
period, the quene manager program will optimize access o
the compressed data library 118, wherever possible it will
place the data on multipte outputs for simultaneous trans-
mission to more than onc requesting user.

The conversion performed by transnrssion data converter
119 encodes the daa for the transmission channel. The
transmission data converter transfers the desired segments of
data from the compressed data library 118 oato the com-
munication chanoel which is used to deliver the data to the
reception system 200,

The transmission system 100 of the present invention
preferably further includes transmiiier means 122, coupled
¢ the compreased data library 118, for sending at least a
portion of a specific file to at least one remote jocation, The
tranamission and receiving system of the present invention
preferably operates with any available communicaiion chan-
pels. Each chamnel type is accessed through the use of a
communications adaptor board or processor connecting the
data processed in the transmission format converter 119 1o
the transmission channel.

A preferred embodiment of the present invention also
includes means by which to access users via common access
lines. These may include standard telephone, ISDN or
B-ISDN, microwave, DBS, cable television systems, MAN,
high speed modems, or communication couplers. Metropoli-
tan Area Networks (MANS) which are common carrier or
private communication channels are designed to link sites in
& region. MANS are described by Morresle and Campbell in
“Metropolitan-area networks” (IEEE Spectrum, May 1990
pp. 40-42). The communication lines are used to transmit
the compressed data at rates up to, typically, 10 Mb/sec.

In order (0 serve a multitude of channel types, a preferred
ermbodiment of the present invention includes a multiude of
output ports of cach type connected 0 one or more com-
puters on the transmission and receiving system. The man-
agement of transmission is then distibutied. That is, the
computer controlling the transmission queuc tells the trans-
mission encoding computer its task and then the task is
executed by the tranamission cacoding computer, indepen-
dent of the transmission quene computer. The transmission
queuc computer provides the data for transmission by the
file server which algo distributes to other transmitters located
in the same or other transmission encoding computers.

FIG. 5 is a flowchart of a prefermed method of implement-
ing a qusue manager program of the present invention. The
queue manager program, in the distribution process, prefer-
ably confirms availability of an item from the compressed
data library 118 and logically connects the item stored in
compressed data library 118 to the communications control-
ler, illustrated in FIG. 2a (step 5010). After availability is
confirmed in step 5010, the data awaits transmission by the
transmitter 122,

After aveilability is confirmed in step 5016, the commu-
nicetions controller preferably makes the physical connec-
tion to the reception system 200 of the user (step 5020). This
is normally done by dialing the receiving device of the user.
The reception system 200 preferably answers the incoming
call and confirms the connection (step 5030).
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Once connected to the reception system 200, in steps 5020
and 5030, the data stored in compressed data library 118 is
preferably transferred in data blocks from the compressed
data library 118 to the communications controller (step
5040). The data blocks are buffered by the coommunications
controller. The buffered data is sent down the communica-
Lions channel to the reception systen 200 by transmitter 122
(step 5050).

The ransmitter 122 places the formatted data onto the
communications channel. This is an electrical conversion
section and the output depends upon the chosen communi-
cation path. The signal is sent to the reception aystem 200 in
cither a two way or & one way communication process. In a
standard telephone connection, the transmitter 122 is pref-
crably 2 modem. When using an ISDN channel, the trans-
mitter 122 is preferably a datz coupler.

In a preferred embodiment of the present invention, many
forms of communication channels may be employed. Dis-
tribution of information is by common carrier communica-
ton channels whenever possible. These channeis include
common lelephone service, ISDN and Broadband ISDN,
DBS, cable 1elevision systems, microwave, and MAN,

In order that reception is performed efficiently, the recep-
tion system 200 confinms reception of the initial data block
before receiving the remaining data blocks whenever pos-
gible (step 5060). After all data blocks have been received
and reception is confirmed, the cormmunications controlier
breaks the physical connection to the reception system 200
(step 5070). Then, confirmation of the transmission is sent to
the queue manager (stecp 5080). Finally, the queue manager
updates the list and sends the information to the billing
program, which updates the account of the user (step 5090).

When item distibution occurs through a broadcasting
method such as a communications satellite, the process is
one way, with ongoing reception not being confirmed by the
reception system 200. In these situations, some further
redundancy is included by transmission formatier 122 with
the data blocks for error correction processing to be per-
formed in the reception system 200. In such one way
commumnication situations, the queue manager program rua-
ning in library system control computer 1123 confirms
reception, via telephone line connection for example, to the
reception sysiem 200 after distribution. This should occur
prior (o updating the user’s account and the dispatch lists.

The real time output signals are output to a playback
system such as an audio amplifier and/or television. This
output may also be seat to an audio/video recorder for more
permanent storage. Moncover, in the preferred embodiment
only non-copy protected data can be recorded on an audic/
video recorder. Any materigl which is copy protected will be
scrambled ai the video outpul in a way which makes it
viewable on & standard endio/video receiver but does not
allow for recording of the marerial.

The reception system 200 has playback controls similar to
the contrels available on a standard audio/video recorder.
These include: play, fast forward, rewind, stop, pause, and
play slow. Since items are preferably stored on random
access media, the fast forward and rewinding functions are
simulations of the actual events which occur on a standard
audio/video recorder. Frames do not tear as on an audio/
video recorder, bul in fast play modes they go by very
quickly.

The library access interface 121 in the reception system
200 preferably includes a title window where a list of
available tiles are alphabetically listed. This window has
two modes: local listing of material contained within the
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library system control computer 1123, and library listing for
all available titles which may be received from the available,
remotely accessible libraries. The titles Listed in this window
are sent from the database on the library system control
computer 1123 or the remote order processing and item
database 300.

The system may also preferably include dispatching con-
trol sofiwarc which receives input from the remote order
proceszing and item database 300 and sends distribution
requests to the distribution systems. In instances where nol
all items are contained in each of the compressed data
libraries 118, the dispalching sofiware will keep a list of the
available titles in a particular compressed date library 118.
The dispatch software may also preferably coordinate net-
work traffic, source material library 111 utilization, source
malerial libmary 111 contents, and connection costs, By
proper facloring of these variables, efficient use of the
availahle distribution charmels may be achieved,

FIG. 6 illustrates a block diagram of a preferred imple-
mentation of the reception system 200 according to the
present invention. The reception systern 200 is responsive to
user requests for information stored in source material
library 111. The reception system 200 includes transceiver
201 which receives the audio and/or video information
transmitted by transmitter 122 of the transmission system
100. The transceiver 201 automatically receives the infor-
mation from the tranamitter 122 as compressed formatted
data blocks.

The transceiver 201 is preferably connected to receiver
format converter 202, The recciver format converter 202
converts the compressed formatted data blocks into & format
suitable for playback by the user in real time.

In the reception system 200 of the present invention, the
user may want to play back the requested item from the
source material library 111 at a time later than when initially
requested. If that is the case, the compressed formatted data
blocks from receiver format converter 202 are stored in
storage 203. Storage 203 allows for temporary storage of the
requested item until playback is requested.

When playback is requested, the compressed formatted
data blocks are sent to data formatier 204. Data formaner
204 processes the compressed formatted dara blocks and
distinguishes audio information from video information.

The separated audio and video information are respec-
tively decompressed by endio decompressor 209 and video
decompressor 208. The decompressed video data is then sent
simulteneously to converter 206 including digital video
output converter 211 and analog video output converter 213,
The decompressed audio data is seat simulteneously to
digital avdio output ¢onverter 212 and analog audio output
converter 214, The outputs from converiers 211-214 are
produced in real ime.

The real time output signals arc output to a playback
systemn such as a TV or audio amplifier. They may also be
sent 10 an audio/video recorder of the user. By using the
receplion System 200 of the present invention, the user may
utilize the stop, pause, and multiple viewing functions of the
receiving device. Moreover, in a preferred embodiment of
the present invention, the output format converiers may be
connected to a recorder which enables the user to record the
requesied item for future muitiple playbacks.

FIG. 7 is a fiow chart 400 of s preferred method of
distribution of the present invemtion. The distribution
method is preferably responsive to requests identifying
information to be sent from the transmission system 100 1o
remote locations. Method 400 assumes that the itema have
already been stored in compressed data librery 118.
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As illustrated in FIG, 7, the first step of the distribution
method 400 involves retrieving the information for selected
ilemns in Lhe source material library 111, upon a request by
a user of the distribution systemn (step 412). This is analo-
gous to taking books off of a shelf at the local public library
after the person has decided that he or she would like to read
them.

After the information for the selected items is retrieved in
step 412, the distribution method 400 of the present inven-
tion further comprises the step of processing the information
for efficient transfer (step 413). The processing performed in
step 413 preferably includes assigning 2 unique identifica-
tion code to the retrieved informeation performed by identi-
fication encoder 112, shown and described with respect to
FIG. 2a (step 413a). The processing also preferably includes
placing the retrieved information into a ined for-
mat as formatted data by converter 113 (step 413b), and
placing the formatted data into a sequence of addressable
data blocks by ondering means 114 (step 413c).

Processing step 413 also includes compressing the for-
matted and sequenced data performed by data compressor
116 (step 4134}, and storing as a file the compressed
sequenced data received from the data compression means
with the unique identification assigned by the identification
eacoding reans (step 413¢).

Afer the information is processed for efficient transfer, in
substeps 413g-¢ of step 413, the distribution method 400 of
the present invention preferably includes the step of storing
the processed information is stored in a compressed data
library (step 414), Preferably, the compressed data library is
analogous to compressed data library 118, described with
respect to FIG. 2z

Afler the information is stored in a compressed data
library 118, the transmission and receiving system prefer-
ably waits to receive a ransmission request {step 415). Upon
receiving a transmission request, from transmission system
100, the compressed formatied data is preferably converted
for output 10 a reception system 200, sclected by the user.
The information is preferably transmitted over an existing
communication channel to & reception system 200, and is
received by that system (step 417). When the information is
received in step 417, it is preferably formatted for the
particular type of reception system 200 o which the infor-
mation is sent.

The received information is preferably buffered (siep 418)
by a storage means analogous to clement 203 shown in FIG.
3. The information is preferably buffered so that it may be
stored by the user for possible future viewings., The
requested information is then played back to the reception
system 200 of the user at the time requested by the user (step
419).

FIGS. 85-8¢ are block diagrama of preferred implemen-
tations of data structures and data blocking for items in the
audio and video distribution system. FIG. 82 shows the
block structure of video data where a video frame 812 is
composed of a plurality of video samples 811, and a second
of video 813 is composed of a plurality of video frames B12,

FIG. 8) shows the block atructure of audio data wherce an
audio data frame 822 is composed of a plurality of audio
samples 821, and a second of andio 823 is composed of a
plurality of audio data framey 822. FIG. 8¢ shows the block
structure of a data frame 832 composed of a plurality of data
bytes B31. The combination of the audio frames 812, video
frames 822, and data frames 832 comprise the elements of
a single item. FIG. 84 shows a block representation of for
three illustrative items which may be stored in the source
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material library 111. Each of items 1-3 contains its own
arrangement of video frames 812, andio frames 822, and
data frames 832,

FIG. 8¢ shows methods of distribition to reception sys-
terns 200 with both multiplexed and non-multipiexed signal
paths, both addressed and non-addressed blocks of items. A
block of an itern may be an entire item or, eltemnatively, may
be only a portion of an item, as selected by a user. Further,
the blocks may be composed of either compressed, partially
compressed, or fully decompressed data, as required by the
configuration of the reception system 200.

As shown in FIG. 8¢, the same block, for example, block
1, may be simultaneously transmirtted over different distri-
bution channels, The blocks when transmitted over one of
the distribution channels may have receiver addresses
appended to the blocks or the reception system 200 may
have been preconfigured to receive the blocks comprising
data frames for particular items from the active distribution
channel.

Other embodiments of the invention will be apparent to
those skilled in the an from consideration of the specifica-
tHon and praclice of the invention disclosed herein. Tt is
intended that the specification and examples be considered
as exemplary only, wilh ihe true scope and spirit of the
invention being indicated by the following claims,

What is claimed is:

1. A tranamission system for providing information to be
transmitied to remote locations, the transmission system
comprising:

a plurality of library means for storing items containing

information;

identification encoding means for retrieving the informa-

tion in the items from the plurality of library means and
for assigning a unique identification code to the
retrieved information;

coaversion means, coupled 1o the identification encoding

means, for placing the retrieved information into a
predetermnined format as formatied data;

ordering means, coupled to the conversion means, for

placing the formatted data into a sequence of addres-
sable dats blocks;
compression means, coupled o the ordering means, for
compressing the formatted and sequenced data blocks;

compressed data storing means, coupled (o the data com-
pression means, for storing as files the compressed,
sequenced dara blocks received from the data compres-
sion means with the unigue identification code assigned
by the identification encoding means; and

ransmifter means, coupled to the compressed data storing

means, for sending at Tcast a portion of one of the files
o one of the remote locations.

2. A transmission system as recited in claim 1, wherein the
plurality of libraries are geographically separsted.

3. A receiving system responsive to a user input identi-
fying a choice of an item stored in a source material library
at & transmission system, the item containing information to
be senl from the transmission sysiem to the receiving
system, the receiving system comprising:

requesting means for transmitting to the source material

library in the transmission system the identity of the
item;

tranaceiver means, coupled to the requesting means, for

receiving the item from the transmission system as at
least one formatted data block;

receiver format conversion means, coupled to the trans-

ceiver means, for converting the at least one formatied
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datz block inlo a format suitable for storage processing,
and for playback al the receiver system; and

storage means, coupled to the receiver format conversion

means, for storing a complete copy of the formatied
data, the storage means including an off line recording
media allowing for future muliple playbacks of the
data.

4. A receiver system as recited in claim 3, further com-
prising play back means, coupled to the receiver format
conversion means, for playing back the copy of the data.

5. A receiver system as recited in claim 4, further com-
prising;

recognizing means for recognizing protected daia; and

disabling means, coupled to the recognizing means and

the storage means, for disabling the second slorage
means when the recognizing means recognizes pro-
tected data.

6. A receiving system responsive t0 a user input idenu-
fying a choice of an item stored in a source material library
at a transmission system, the item containing information to
be sent from the wansmission system to the receiving
system, the receiving system comprising:

requesting means for transmitting to the source material

library in the transmission system the identity of the
item;

transceiver means, coupled to the requesting means, for

receiving the item from the ransmission system as at
least one compressed, formatied data block;

receiver formal conversion means, coupled o the trans-

ceiver means, for converting the at least one com-
pressed, formetted data block into a format suitable for
storage processing, and for playback at the receiver
system,

first storage means, coupled to the receiver format con-

version means, for storing a complete copy of the
formatted data;
decompressing means, coupled to the first storage means,
for decompressing the copy of the formatted data; and

second storage means, including an off line recording
media allowing for future multiple playbacks, for stor-
ing a complete capy of the data.

7. A receiver sysiem as recited in claim 6, wherein the
second storage means is coupled w the decompressing
means, and the second storage means stores the decom-
pressed copy of the data.

8. A receiver sysiem as recited in claim 6, further com-
prising play back means, coupled to the decompressing
means, for playing back the decompressed copy of the data.

9. A receiver system as recitéd in claim 8, further com-
prising;

recognizing means for recognizing protected data; and

disabling means, coupled to the recognizing means and

the second storage means, for disabling the second
storage means when the recognizing means recognizes
protected data,

10. A system for providing information Lo be transmitted
1o remote locations, comprising:

identification encoding means for assigning a unique

identification code to items of information;
conversion means, coupled to the idemtification encoding

means, for placing each item of information intg a

predetermined formet as formatted data;

ordering means, coupled to the conversion memns, for

placing the formatied data for each item of information
into a sequence of addressable data blocks;
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compression means, coupled to the ordering means, for
compressing the formatted and sequenced data blocks;

compressed data storing means, coupled Lo the data com-
pression mesns, for storing as files the compressed,
sequenced data blocks; and

first transmitter means, coupled o the compressed data

storing means, for selectively sending at least 8 portion
of one of the files;

a distribution system, remote from the transmission sys-

tem, the distribution system comprising:

means for receiving and storing a complete copy of the
portion of one of the files sent by the first transmitter
means; and

second trapsmitter means, responsive to the stored
portion of the one of the files, for transmitting a
representation of the stored portion to at least one of
a plurality of the remote locations.

11. A transmission system as recited in claim 10, wherein;

the first transmitler means transmits the portion of the one

of the files at a nog.-real time rate; and the second
transmitter means transmits the stered portion in sub-
stantially real time.

12. A transmission system as recited in claim 1¥, wherein
the second transmitier means comprises a decompressor for
decompressing the complete copy of the atored portion of
the one of the files.

13. A trensmission system as in cldm 10, farther com-
prising library means for storing and supplying to the
identification encoding means items containing information,

14. A method of distributing audio/video information
comprising:

transmitting compressed, digitized data representing a

complete copy of at least one item of audio/video
information at 2 non-real time rate from a central
processing location;

receiving the trensmitted compressed, digitized data rep-

resenting a complete copy of the at least one item of
andio/video information, at a local distribution system
remote {rom the central processing location;

storing the received compressed digitized data represent-

ing the completc copy of the at least one itemn at the
local distribution system;

in respense to (he stored compressed, digitized data,

transmitting a representation of the at least one item at
a real-time rate to ar least one of a plurality of sub-
scriber receiving stations coupled to the local distribu-
lion system; and

decompressing the compressed, digitized data represent-

ing the al least one ilem of avdio/video information
after the transmission slep wherein the decompressing
step is performed in the local distribution system to
produce the representation of the at least one item for
transmission Lo the a1 least onc subscriber station;

wherein the transmitting step comprises:
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inputting aa jtem having information into the transmis-
sion system,

assigning a unique identification code to the item
having informarion;

formatting the item having information as a sequence
of addressable data blocks;

compressing the formatied and sequenced data blocks;

storing, as a file, the compressed, formarted, and
sequenced data blocks with the assigoned unique
identification code; and

sending at least a portion of the file a¢ the non-real time
rate to the focal distribution system.

15. A method as recited in claim 14, wherein the inputting
step compriges inputting (he item having information as
blocks of digital data.

16. A method as recited in claim 14, wherein the inpuatting
step comprises: inputting (he item having information as an
aualog signal; and converting the analog signal to blocks of
digital data,

17. A method of distributing audio/video information
comprising:

formatting items of audi/video information as com-

pressed digitized data at a central processing location;
transmitting compressed, digitized data representing a
complete copy of at least one item of audio/video
information from the central processing location;

receiving the transmitied compressed, digitized data rep-
resenting a complete copy of the at least ong item of
audio/video information, at a local distribution sysiem;

storing the received compressed, digitized data represent-
ing the complete copy of the at least one item at 2 focal
distribution system; and

using the stored compressed, digitized data to transmit a

representation of the at least one item to at a plurality
of subscriber receiving stations coupled to the local
digtribution sysiem;

wherein the formatting step comprises:

inputting an item having information into the transmis-
sion system;

assigning & unique identification code to the item
baving informaticn;

formatting the item having information as a sequence
of addressable data blocks; and

compressing the formatted and sequenced data blocks.

18. A method as recited in claim 17, wherein the inputting
step comprises inputting the ilem having information as
blocks of digital data,

19. A method as recited in claim 17, wherein the inputting
step comprises:

inputting the item having information as an analog signal

and converting the analog signal 1o blocks of digilal
data.



Case 1.04-cv-01778-TWT Document1l Filed 06/18/04 Page 35 of 138

United States Patent (19
Yurt et al.

US006144702A.
(1] Patent Number: 6,144,702
(451 Date of Patent: *Nov. 7, 2000

(54]

[75]

{73]

(]

[21]
[22]

[62]

151}
[52]
[58]

{36}

AUDIO AND VIDEO TRANSMISSION AND
RECEIVING SYSTEM

Inventors: Paul Yurt, Scousdale, Ariz.; H. Lee
Browne, Greenwich, Conn.

Assignee: Greenwich Information Technologles,
LLC, Greenwich, Conn.

Notice: This patent is subject to a terminal dis-
claimer.

Appl. No.: 09/120,452
Filed: Jul. 23, 1998

Related U.S. Applicatlon Data

Division of application No. 08/630,590, Apr. 10, 1996, Pal.
No. 6,002,720, which is a continualion of application No.
08/133,982, Oct. 8, 1993, Pal. No. 5,550,863, which is a
continuation of application No. 07/862 508, Apr. 2, 1992,
Pat. No. 5,253,275, which is a continualion of applicatica
No. 07/637,562, Jan. 7, 1991, Pat. No. 5,132,992,

. C)7 . SVE——— 1 ) L)\ B /) ]
US. Cl ... 375/240.01; 375/377, 348/384.1
Field of Search ... 375/240, 377,
375/240.01; 455/4.1, 42, 5.1,5.2, 6.3,

34876, 7, 8, 10, 12, 13, 17, 423, 384, 384.1

Refercnces Cited

U.S. PATENT DOCUMENTS
3,599,178 8/1971 Jackson el al. ......cvoerinnren. 3401725

3,673,318 6/1972 Olsepelal. .. . 395/200.61
3,746,780 /1973 Stetien ef al. .. . 178/6.6 A
1919,462 1U/1975 Hartuag etal. .

4009344  2/1977 Flemmifg ...coooococoereverrernn 179715 BS
4,009,346 2/1977 Parker ! al. . 179/15 AQ
4,08733  6/1977 Ulicki oeeme.. vo. 358/86

4,062,043 12/1977 Zeidler ¢t al. . ... 358/86
4,071,697 1/1978 Bushnell et al. 17972 TV
4,122 299 10/1978 Cannon ... . 178726 A
4,206,316 6/1980 Burnsweig et al. ... 375043

4,245,245 1/1981 Matsumoto el al. .

4,280,139 71981 Mogi el al. .

4,295,154 10/1981 Hata et al. ..o e, 35874
4,333,110 6/1982 Faerber et al. .

4,354,201 10/1982 Sechet et al. .

4.381,522  4/1983 Lambert .o,
4,400,717 871983 Southwonh et af
4,450,477 5/19B4 LOovetl ..covcceoreevnniiiiiee e,
4,488,179 121984 Kriiger et al. .

4506387 31985 Walter o
4518989 5/1985 Yabiki et 2l
4,521,806 6/1985 Abraham .......
4533936  A/1985 Tiemann «t al.
4,538,176  B/1985 Nakajima et al.
4,567,512 1/1986 Abraham ....... .
4,590,516  5/1986 Abrabam ....cvcoeeiimccnniinninn
4,636,876 1/1987 Schwartz .

(List continved on nexi page.)
FOREIGN PATENT DOCUMENTS

0309298A2  3/1989 European Pat. Off. .

0355697A2 2/1990 European Pat Off. .
83/02208 6/1983 WIPO.
WO84/00863  3/1984 WIPO .
WO89/12370 12/1989 WIPO .

OTHER PUBLICATIONS

Ernie Ohreostein, “Supercomputers Seek High Throughput
and Expandable Siorage”, Compuler Technology Review,
IEEE Spectrum, May, 1990, pp. 33-43.

Patricia A. Morreale, et al., “Metropolitan-Arca Networks,”
IEEE Specirum, May 1990, pp. 40-43.

Sandburg, “E-Data Backs Off Patent Claims,” The Recorder
(Apr. 2, 1999).

Primary Examiner—Amanda T. Le
Adntorney, Agent, or Firm—Howrey Simon Arnold & While,
LLP

[57] ABSTRACT

A system of distobuling video and/or audio information
employs digital signal processing to achieve high rales of
data compressicn. The compressed and encoded audio and/
or video information is sent over standard lelephone, cable
or salellite broadcast chaooels (0 a receiver specified by a
subscriber of the service, preferably in less thao real lune,
for later playback and optional recording on standard audic
and/or video 1ape.

42 Claims, 12 Drawing Sheets




Case 1.04-cv-01778-TWT Document1l Filed 06/18/04 Page 36 of 138

6,144,702
Page 2
U.S. PATENT DOCUMENTS 5341,175 81994 Koz .
5,381,347 111995 Gery .
4,679,071 7/1987 C_nt.ms ct al. .. e 358/135 5,473,362 12/1995 Fitzgerald el al. .
4,688,246  8/1987 Eilers et al. .. v 38079 5502,503 3/1996 Koz .
4,734,764 3/1988 Pocock et al. . 5,517,257 5/1996 Duon et al
4,734,765  3/1988 Okada et al. ........ 358/102 ’ v
: 5,550,863  B/1996 Yurt et al .ooooeovosnnsnin. ¥75/240
4,755,872  7/1988 Besllerel al. ......... ... 358/86
4755880  7/1988 Schwartz . 5566,301 10/1996 Koz et al. .
4763191 81988 Gordon i al. ... e, 358786 5581297 12/1996 Koz et al. .
4,785,349 11/1988 Kcith el al. ... .. 358/136 55923 11997 Koz .
4,792,849 12/1988 McCalley cf al. . 5,594,730 1/1997 Koz etal. .
4,807,023 21989 Bestler et al. ............ccoerenerer. 358786 5,600,368 2/1997 Matthews, III .
4,829,372 5/1959 McCalley et al. . 5,630,094  5/1997 Hayek et al. .
4,833,710 5/1989 Hirashima ........ cere 380120 5,644,355 7/1997 Kozetal. .
4,847,677 /1989 Music et al. .. . 358713 5,648,824 7/1997 Dunn ¢ al. .
4847827 1/1989 Tompkins et al. 370/62 5,654,748 8/1997 Mathews, 1.
4,868,653 9/198% Golin et al. ... .. 358113 5,675,734 10/1937 Hair .
4,890,320 12/1989 Monslow ¢ al. e 380710 5,687,331 1111997 Volk et al. .
4,907,081  3/1990 Qkamura et af. 358133 5,701,511 12/1997 Smith .
4,914,508 4/1990 Music et al. ....... e 338713 5,701,582 1211997 DeBey wivivieeecrnneeeeeeeee. 4554501
4,920,432  4/1990 Eggers el al. . .. 360/33.1 5,721,829 2/1995 Duon o al. .
4,937,821 /1990 Boulion ..... . 5,721,950 2/1998 Tobagi ¢t al. .
4947244 8/1990 Fenwick et al. 5,724,543 3/1998 Ozden et al. .
4,949,169 §/1990 Lumelsky et al. ... 5,732,239 /1998 Tobagi et al. .
4,949,187  8/1990 Cohen ... 5,734,119 3/1998 France et al. .
4,963,995 10/1990 Lang 5,734,925  3/1998 Tobagi et al. .
4,975,771 12/1990 Kassatly . 5,737,495 4/1998 Adams el al. .
5,014,267  5/1991 Tompkins et al. ......... ... 370/62 5742773 441908 Blomfeld-Brown et al. .
5,032,927 7/1991 Walanabe el al. . 398/133 X 5,751,282  5/1998 Girard e al. .
5,057,932 101901 358/133 5,774,172 6/1998 Kapell et al. .
5,062,136 10/1991 Galtis el al. , 5,781,108 11998 to .
5,091,938 21992 Thompson et al. . 5,793,980 8/1998 Glaseret al. ... 355/200.61
5,093,718 3/1992 Hoarty et al. . 5,799,113 B8/1998 Lee.
5,100,414  4/1992 Harvey el al. . 5,801,692 9/1998 Muzio e al. .
5,113,496 5/1992 McCalley ct al. . 5,802,394 9/1998 Baird et al. .
5,119,188  6/1992 McCalley et al. . 5,815,145  9/1998 Mauhews, 111 .
5,129,036 1992 Dean et al. . 5,815,195 %/1998 Tam .
5,130,792 7/1992 Tindell et al. ... 5815662 9/1998 Omg .
5,132,992 /1992 Yurl ..o, 5,815,689 9/1998 Shaw el al. .
5,133,079 /1992 Ballantyne et al. ... 5,818,972 10/1998 Girod et al. .
5,164,839 11/1992 Lang -coeereeeee 5,826,110 1071998 Ozden el al. .
5,191,573 311993 Hair . 5,832,309 11/1998 Noc cl al. .
5,195,092  3/1993 Wilson et al. ......ccooooieveinriens 5,835,495 11/1998 Ferriere .
5,239,540 8/1993 Rovirael al. . 5,844,594 121998 Ferguson .
5249,164  9/1993 Koz . 5,852,705 12/1998 Hanko et al. .
5,253,275 171993 Yurd et al. ... e 3757240 5861906 1/1999 Duno of al. .
5,276,866 1/1994 Paolini ... .- 395/603 5,995,705 11/1999 Lang .



Case 1.04-cv-01778-TWT Document1l Filed 06/18/04 Page 37 of 138

U.S. Patent Nov. 7, 2000 Sheet 1 of 12 6,144,702

FIG, 1a

100

RE-
CEPTION
SYSTEM

TRANS-
MISSION
SYSTEM

FIG. 1b
100

200™

RE-
CEPTION
SYSTEM

FIG. 1d
100 200

TRANSMISSION |COMMON| REGCEPTION
SYSTEM CHANNEL| SYSTEM

——»1 USER

—— USER

—»1 USER
——»{ USER




. ———— S — A e

Case 1:04-cv-01778-TWT Document1l Filed 06/18/04 Page 38 of 138

FlG. 1c

[0
REMOTE ORDER
PROCESSING
AND (TEM
DATABASE

TRANS-
MISSION
SYSTEM

L o et el S ——]

TRANS-
MISSION
SYSTEM

jueq ‘SN

0007 ‘L "AON

130 T 1334§

TOLVPT9



Case 1.04-cv-01778-TWT Document1l Filed 06/18/04 Page 39 of 138

U.S. Patent Nov. 7, 2000 Sheet 3 of 12 6,144,702
FIG. 1e
100 200
TRANSMISSION RECEPTION
SYSTEM SYSTEM
\ ~ 200
RECEPTION
SYSTEM
USER USER
USER USER
USER USER
e e
200a 200b
FiG. 1f
— 100 (200
TRANSMISSION RECEPTION
SYSTEM SYSTEM USER
200
RECEPTION
SYSTEM
D)
«a0c USER USER
USER USER
USER USE=
P ~ 3
2002 200b




Case 1:.04-cv-01778-TWT Document1l Filed 06/18/04 Page 40 of 138

U.S. Patent Nov. 7, 2000 Sheet 4 of 12 6,144,702
FIG. 1g. \\
100 200 200d
TRANSMISSION RECEPTION
SYSTEM SYSTEM
USER
USER
USER USER USER
FIG. 4
USERLOGS j 4010
~ v
4000 rrND DESIRED | 420
PROGRAM

SELECT PROGRAM | 4030
FOR TRANSMISSION




Case 1:04-cv-01778-TWT Document1l Filed 06/18/04 Page 41 of 138

13
PR 4 1
12—, ALY H TIMfiNG
m ¥ HalANAL A/D CON- :ENCOD 114
e} : %81 VERSION | A 15
’ : ' 'PRECOM- 1
; AUDQME E iPRESSION DATA! 128 COMPREGSED
SOURCE IDENTI- | ¢ VIDEO : PROCESSING !~ 115a ) DATA FORMATTING
MATERIAL f-o{ FICATION { | : £ SECTION
LBRARY | {ENCODING} | 123b : 798
PROCESS |+ 124 FORMAT | A\
o DIGITAL E AIDI0 A
T ‘ O > COMPRESSED
i 1253 \ VIDEO [ DATA
; o 5 > , ~] UBRARY(S)
1 129 C
! UNLY e 1u7 ur
i . 2(;’ 125b ¢ ST 116

Jwled S

0007 ‘L "AON

T1 )0 S RIS

0LYYT9



Case 1.04-cv-01778-TWT Document1l Filed 06/18/04 Page 42 of 138

U.S. Patent Nov. 7, 2000 Sheet 6 of 12 6,144,702
TO CUSTOMER'S
e
COMPRESSED RK
DATA S TWSM%;;N 2o
@—s{  FORMAT  |—»] TRANS- | iSON _

conveRsioncpy | | CEVER | TSON T

. LIBRARY ’

B ISON
o] TRSMISSION | | TRANS- [(B1SON

CONVERSIONCPy | | CEIVER [T8iSON.

TRANSMISSION | [ “raans. e
M o CRMAT "1 MITTER |CaBLETY
CONVERSION CPU (PRET
TRANSMISSION '
oA |-s] TRANS- [LOR AN
CONVERSION CPU
109
1 _ - - TELEPHONE
LIBRARY e—n  FORMAT  Laf oo\ [AELECHONE
SYSTEM [e—» CONVERSION CPU TELEPHONE
CONTROL CEIVER je———p
| TELEPHONE
| COMPUTER TELEPHO!
I 3 QPERATOR OR CUSTOMER ACCESS
OPERATOR OR CUSTOMER ACCESS ..
LBRARY o OPERATOR OR CUSTOMER ACCESS .
ACCESS [ OPERATOR OR CUSTOMER ACCESS
e — QPERATOR OR CUSTOMER ACCESS
. QPERATOR OR CUSTOMER ACCESS
bl OPERATOR OR CUSTOMER ACCESS

FIG. 2b



Case 1.04-cv-01778-TWT Document1l Filed 06/18/04 Page 43 of 138

U.S. Patent Nov. 7, 2000 Sheet 7 of 12 6,144,702

CALL SYSTEM | 3010
ACCESS NUMBER |

RECEIVE 3020
INSTRUCTIONS

ENTERLD. 3030
CODE -

CONFIRMATION | 3040
OF STANDING |~

QUEUE USER FOR 350
3000 SELECTION CODE

.| USERENTERS
SELECTION CODE [

CONFIRM SELEC- | ™)
TION SET PRICE

CONFIRMATION
CORRECT

USER MAY ENTER fﬂ‘"
TIME AND DESTINATION

3100

USER CONFIRMS )
ORDER IS CORRECT

3110
ORDER PLACEDON |y

TRANSM'SSION QUEUE
FIG. 3




Case 1.04-cv-01778-TWT Document1l Filed 06/18/04 Page 44 of 138

U.S. Patent Nov. 7, 2000 Sheet 8 of 12 6,144,702
CONFIRM 5010 RETRIEVE INFORMATION] 412
AVAABILITY k) 400 | FOR SELECTED ITEMS |
L ,
PHYSICAL CON- 5020 ASSIGN UNIQUE 413a
NECTION TO RECEIVER L) IDENTIFICATION CODE |_)
| ¥
CONFIRM 5030 PLACE DATAIN PRE- | 413b
CONNECTION |- DETERMINED FORMAT
| 2 413¢
TRANSFER FROM 5040 SEQUENCE DATA
LARGE CAPACITY STORAGE T
COMPRESSING 413d
SENDTO |00
AECENER THE DATA )
} Y :z_r) Je
CONFIRMATION OF 360 STORE AS AFILE
RECEIVED DATA 1
STORE IN LARGE 414
BREAK PHYSICAL f’j“ CAPACITY STORAGE  |._)
CONNECTION +
| RECEIVE TRANS: | 415
5080 MISSION REQUEST |
CONFIRMATION |- I
| 5000 SEND TO 416
UPDATE |7 REMOTE LOCATION L)
ACCOUNT 5
RECEIVE AT 417
FIG. 5 REMOTE LOCATION |
y 418
BUFFER THE DATA
Y
PLAYBACK AT 410
TIME REQUESTED |-

FIG. 7



Case 1:04-cv-01778-TWT Document 1l Filed 06/18/04 Page 45 of 138

OTHER TRANSMISSION
TIME FROM AUDIO AND 206 ™\ ouTPUT
VIDEO TRANSMISSION 202 FORMAT
SYSTEM VIA: ISDN, 201 L CONVERSION
BROADBAND ISDN, f' RECEIVER COMPRESSED
SATELLITE, COM- —»{ TRANSCEIVER FORMAT >
PUTER ETC... CONVERSION DIGITAL
TQ AUDIO & 7 20 orr—VIDEo,
VIDEQ TRANS- «+——  USER/ _ |
MISSION SYSTEM . | COMPUTER ngggrdu .2/05 —ﬂ;[ﬂ: AUDIO
CONTROL Sl 208 “1vieo 213 IDES
INTERFACE 2 - T >
pATA [ 214 T AUDIO
FORMATTING J’
—»| AUDIO
REAL
200 1 TIME
20 S
FIG. 6

Jued 'S’

0002 ‘L “AON

Z1 Jo 6 994§

20LPPI‘9



Case 1.04-cv-01778-TWT Document1l Filed 06/18/04 Page 46 of 138

U.S. Patent Nov. 7, 2000 Sheet 10 of 12 6,144,702

4 811

ONE
VIDEO SAMPLE

ONE
VIDEOQ
FRAME

Uatr a2

812
([ PEAMET JONE
7] SECOND

OF VIDEOQ
HG. sa{ e |
| _FRAMES |

813
-/

K " FRAME 30 |

- 831 ONE
=3 DATABYTE
T ONE
74 DATA
T G
g3t | BYTE4
(—BvIEs
FiG. 8¢
< -
-’

_ BYIEN




Case 1.04-cv-01778-TWT Document1l Filed 06/18/04 Page 47 of 138

U.S. Patent Nov. 7, 2600 Sheet 11 of 12 6,144,702

821 ONE
4 "1 AUDIO SAMPLE

SAMPLE 1 235}0
821 %FWE
(s FIG. 8d
Rt o
TEM

FiG. 8b < SAMPLE 1470

|__FRAMEY |
ATII7H77

i

R EEEEEE]S)

K—Wﬁ_'




FIG. 8e <

Case 1:04-cv-01778-TWT Document 1l Filed 06/18/04 Page 48 of 138

o~

DISTRIBUTION
CHANNEL 1

DISTRIBUTION
CHANNEL 2

DISTRIBUTION
CHANNEL 3

DISTRIBUTION
CHANNEL 4

BLOCK 1

BLOCK 2

BLOCK 3

BLOCK 1

BLOCK 2

BLOCK 2

BLOCK 4

BLOCK 1

BLOCK §

TIME

juded ‘Sl

0007 ‘L "AON

T1 30 T1 19934S

0LPPI9



Case 1.04-cv-01778-TWT Document1l Filed 06/18/04 Page 49 of 138

6,144,702

1

AUDIO AND VIDEO TRANSMISSION AND
RECEIVING SYSTEM

This is a division of application Ser. No, 08/630,590,
filed Apr. 10, 1996, which issued as U S. Pat. No. 6,002,720,
which is 2 continuation of application Ser. No. 08/133,982,
filed Oct. 8, 1993, which issued as U.S. Pat. No. 5,550,863,
which is a coatiouation of application Ser. No. 07/862,508,
filed Apr. 2, 1992, whicl issited 4s U S. Pat. No. 5,253,275,
which is a conlinuation application of Ser. No. 07/637,562,
filed Jan. 7, 1991, which issued as U.S. Pat. No. 5,132,992,
which applications are hereby incotporated hezein by refer-
¢nce,

BACKGROUND OF THE INVENTION

The presen! inveation relates geaerally o ap awdio sod
video transmission and recciving system, and more specifi-
cally to such & system in which the user controls the access
and the playback operatiops of seiected material,

Al the present time, only a video cassetie recorder (VCR)
or a laser disk player {LDP) allow a viewer 1o enjoy contro)
over selection of particular audio/video material. Using
either a VCR of an LDP requires the vicwer 1o obtain a video
fape either by renial or by purchase. Kemote accessing of the
material bas not ye! beep inmegrated imo an efficien system.

Several designs bave been developed which provide the
viewer with more convenicnt means of accessing material.
One such design is disciosed in U.S, Pa. No. 4,506,387,
issued fo Walter. The Walter patent digsclases a fully
dedicaled, muli-conducior, optical csble sysiem tha) is
wired to the viewer’s premises. While the system affords the
viewer some controd over accessing the malerial, it requires
that a jocafion designated by the viewer by wired with a
dedicated csble. The Waller system funher requires the
viewer be at that focalion for both ordering and viewing the
audiofvideo material.

U .S, Pat. No. 4,890,320}, issucd to Maonslaw, describes a
systetn which broadcasis viewer selected material o a
viewer al a prescribed lime. This system s limited ig that it
requires mudliple viewers in muliple locations to view the
audiofvideo material at the time it is broadeast, rather than
allowing each viewer lo choosc his or her own viewing (ime.
The system distiosed 1o Monslow also does not allow for the
stop, pause, and multiple viewing functions of existing VOR
lechnology.

U5, Pat. No. 4,590,516, issued to Abraham, discloses a
system that uses a dedicaled signal path, rather thae multiple
COMMOon carders, 1o ransmit audiofvideo programming. The
recsiver bas oo storage capability, The system prrovides for
only display functions, which Iinits viewiog to the time al
which thie material s ortered. Like Monslow, the Abraham
sysiem does not allow for Lbe stop, pause, and mulliple
viewing functions of existing VCR technology.

LS. Pat. No. 4,963,995, issued 1o Lang, discloses ap
audio/video wransceiver with the capability of editing and/or
copying from one video lape ip another using only a single
tape deck. Lang does not disclase a system with ane or more
Lbraries wherein a plurality of system subscribers may
pecess information stored in the film apd 1ape libiary or
libraries, and play back the selected information al a time
and place selected by the subseriber.

It is thecefore an object of the preseat inveation to provide
a user with the capability of accessing audio/video material
by infegrating both aocessing and playback coairols inio a
syslem Lhat can use mulliple existing commugications chan-
nels.
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1 is a funther object of the presént ipvestion Ip provide a
picture and sound transmission system which aliows the user
o emotely select audiofviden material from any location
that has cither telephone service or a computer.

A still further object of the present ipvention is to provide
a picture and sound transmission system wherein the
selected audiofvideo material is seoi over any one of several
existing communication chaniels in a fraction of real 1ime 1o
any location chosen by the user that has a specified receiver.

Anpother object of the present imvention is 10 provide a
picture an sound transmission systesn wherein the user may
play back the sclected audiofvidea waterial at aay time
selecied by the user and retain a copy of the audiofvideo
material foc multiple playbacks in the future,

Another object of the presen! invention is lo provide &
picture and sound irapsmission sysiem wherein ihe infor-
mation requested by the user may be sent as anly audio
information, only video information, or as a combination of
audio and video information.

Additional objects and advantages of the invention will be
set forth in the description which follows, and in part will be
obvious from the descriplion, or may be Jearned by practice
of the invention, The objects and advantages of the invention
may be realized and ofained by means of 1be insirumen-
talities and combioations particularly pointed out in the
appended claims.

SUMMARY OF THE INVENTION

To achieve 1he objecis in accordance with the purposes of
the present iaventios, as embodied and described berein, the
transmission and receiving system for providing information
to remote focations comprises sonree material library means
prior lo identification and compression; identification encod-
ing means {or retricving the information for Lhe items from
Lhe source material library means and for assigaing a unique
identification code fo the retrieved information; conversion
meaos, coupled to identification encoding means, for placing
the retrieved inlormation imo & predeiermiped formal as
formatted data; ordering means, coupled 1o 1he copversion
means, for placing the formatied data info a sequence af
addressable data blocks; compression means, coupled 1o the
ordering means, for compressing the formatted and
sequenced dala; compressed data storing meaas, coupled lo
the compression means, for storing as a file 1he compressed
sequenced data received from the compression meaps with
the vnique identificalion code assigned by be identification
cocoding means; aod lransmiter tmeans, coupled to the
compressed data sloring means, for sending at least a portion
of a specific file 1 2 spexific one of the remote locations.

The present invention further comprises a distribution
method responsive {o requests ideatifying information to be
sen! from a Wransmission sysiem 10 a remole location, the
method comprising the sleps of storing audio and video
information in 2 compressed daa form; requesiing
rransmission, by a uscr, of at least a pant of the stored
compressed information 1o the remote location; sendiog at
least 2 portion of the stored compressed information 1o the
remnole localion; receiving the seat infartnatioa at the remote
focation; buffering the processed information at the remote
location; and playing back the bullered infornmatioa in ceal
me #1 a 1ime requesled by 1he user,

Additionally, the present invention comprises a receiving
sysicim responsive {o a user iopul identifying a choice of an
item stored in a source miaterial library 10 be played back 10
the subscriber al 2 location remole from the source material
library, the item containing information to be sent from a
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trapsmitier to the recejving system, and wherein the receiv-
ing systern comprises (yansceiver means for automartically
receiving the requested information from ibe iransmitier as
compressed formatted data blocks; receiver format conver-
sion means, coupled wo the transceiver meaas, for converting
the compressed formatied data blocks into a formal suifable
for storage and processing resuliing in playback in rea time;
storage mesns, coupled 10 the receiver format conversion
means, for holding the compressed formaited dawa; decom-
pressing means, coupled to the receiver fomat cooversion
means, for decompressing the compressed formatted iofor-
mation; aod output data conversion means, coupled © the
decompressing meaus, for playing back the decompressed
information in real time al a time specified by the user.

BRIEF DESCRIPTION OF THE DRAWINGS

The sccompaaying drawings, which are iocorporated in
and ooostituie a part of the spectfication, iHustrate the
presently preferred apparatus and method of the invention
and, together with the geveral description givea above and
the derailed descrption of Lhe preferred embodirpent given
below serve 10 explain the grinciples of the taventios. o the
drawings:

FI(i5. la-1g are high level block diagrams showing
different confipurations of 1he transmission and receiving
system of the present avestion;

FIGS. 2« snd 28 are detailed block disgrams of preferred
implementation of the traosmixsion system of the present
nvention;

FIG. 3 is 3 flowchant of a preferced method of ordering a
selection from a Library in accordance with the present
invention,

F1G. 4 is a Howchast of a preferred method of user request
via a user ipterface of the present invention;

F1G. 8 18 a fowchart of a preferred method of implement -
ing a queue manager program of the present invention;

F1G. 6 is & block diagram of 1 prefered implementation
of the receiving sysiem of fhe present inveniion;

FIG. 7 is a flowchart of & preferved method of distaibution
of the present invenlion; and

FIGS. 8a-8¢ are block diagraros of preferred implemen-
tations of dats structutes and data blocking for items in the
audio and video distribution system of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

HF1GS. te-1g are high level block diagrams showing

Sifferen configurations of the pansmission and receiving

system of the present invention. FIGS. 14, 18, 14, 1g, If, and
ig cach show transmission sysicm 190, described in mote
detail below with respect ta FIGS, 2a aad 28, A uzer of the
transmissivn and receiving sysiem of the present invention
preferably accesses transmission systern 100 by calling a
phone numbes or by (yping commands into a computer. The
user ther chooses audio and/or video material from a list of
available flems which he or she wants 10 Isten 1o and/or
waltch.

As shown in FIG. la, the transmission and receiving
sysiem may preferably comprise a peer Io peer configuration
whete one trapsmission sysiem 10€ commnnicates with one
reception system 200, As shown in FIG. 12, the ransmission
and receiving sysiem of the present invention may alterna-
tively vomprise a plurality of receplion systems 260, 200°,
200", and 200", which are vach associated with a single
transmission systemn 100
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FIG. 1¢ sbows a high level block disgram of the irans-
mission and receiving system of the present igvention
inclueding remole order processing and item database 390,
described in more detail with respect o FIG. 3. Remote
order provessing and itern database 300 preferably enables
users (o scoess desired ilems by remole communication. The
remote order processing and item database 300 may com-
municale with a plurality of transniission systems 100, 1007,
100", and 106", cach of which communicates with 2 respec-
tive et of reception systems 208, 2000, 200, and 200 Each
of the receprinn sysiems 1o se1s 200, 200', 200", and 200"
may preferably commupicate with a plurality of users.

F1G. 1d shows a Righ level block diagram of the trags-
mission and receiving system of tbe preseni javepfion
including 2 traosmission sysiern 108 distributing to 2 plu-
rafity of users via a recepiion sysiemn 200 configured as a
cable television system.

FIG. le shows a bigh level block diagram of ihe iraas-
mission and receiving syslem of the present investion
inciuding 2 transmission system 100 distribuiiog 10 a plu-
rality reception systems 200 and 200", In the configuration
shown in F1G. 1e recepiion system 200 is a direci conoec.
tion sysicm whersein a users is difectly conpecied 1o trans-
mission system 100, Reception system 200 preferably
includes a first cable tefevision system 2008 and a second
cable clevision system 2006, Users of cable television
systemms 200a zod 2000 are indisectly conpected o frans-
missicn sysietn 100,

F1G. 1f shows s bigh level block diagram of the rans-
wission aad receiving system of the preseat {nveation
including transmission sysiem 100 disiribviing via several
channels fo reception sysiems 200 and 200", Reception
systemn 200 is preferably non-buffering. fn such a sysiem,
users are directly conaecied {0 transmission systeq 100, ag
in recepiion sysicm 20€ in FIG. 12

Recepion system 200 sbown in FIG. If is a cablke
\elevision syslein, as showa in reception system 200' of F1G,
le. In FIG. 1f tbe cooplion system 200° is preferably
huffecing, which meaas that wsers may receive requesied
material at a delayed time. The matenal is buffered in
inermediale storage device 200c in receprion system 200

in the configuration of FIG. 1f, decompression of the
requested material may preferably occur at the head end of
a cable television reception sysiem 200", Thus, disiribution
may be provided to users via standard ielevision encoding
methods downsiream of the head end of the cable distribu-
licn system. This method 8 preforred for users who oaly
have cable television decoders and standard ielevision
fosivers,

FIG. 1g shows a high level htack diagram of the trans-
missicn and receiving system of the present invention
including transmission systermn 100 distributing o a recep-
tion system 206, which then preferably transmits requested
material over airwave comounicalion channels 2004, w a
plurality of users. The wansmission and recciving sysiem
showa ia FIG. 1g may preferably teansmit either compoessed
or unoompressed dats, depending on the requircments and
existing equipmeat of the user. The airwave transmission
and receiving system shown in FIG. 1g may preferably
employ cither VHF, UHF or satellite broadcasting sysiems.

With respect to the ransmission and receiving systems set
fodb in FIGS, lu-1g, the requested material may be fully
compressed and epcoded, parly decompressed al some
stage in {rapsmission system 100, or fully decompressed
prior to iransenission. The reception syslems 200 may cither
buffer the requested material for later viewing, or decam-
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press in reat time the requested material as it is distributed
by transmission syslem 109. Alternatively, the reception
sysiems 200 of the present invention may perform a com-
bination of buffering and non-buffering by buffering some of
the requested material and decompressing the remainder of
the requested malerial for immediate viewing as il is dis-
tributed by lransmission system 100.

Io direct connection configurations, such as reception
systems 200 shown in FIGS. le and 1f, the user preferably
selects the reception system 200 to which the requested
maleria) is sent, and optionally selects the time playback of
the requesled material as desired. Accordingly, the user may
remotely access the transmission systern 100 from a location
different thap the location of receplion system 200 where the
malerial will be sent and/or played back. Thus, for example,
a user may preferably call lransmission sysiem 100 from
work and have a movie senl to their house to be played back
after dinner or al any later time of tbeir choosing.

In non-direct connection reception systems such as shown
in receplion system 200' of FIG. 1f, intermediate storage
device 200c¢ may preferably include, for example, sixteen
hours of random access internal audio and video slorage. A
reception system with sech storage is capable of storing
several requesled ilems for future playback. The user could
lhen view and/or record a copy of the decompressed
requesled material in real time, or compressed in non-real
time, at a time of their choosing. Accordingly, the user
would not have 1o make a trip Lo the store to purchase or renl
the requesied material.

In any of the transmission and receiving systems illus-
irated in FIGS. 1a-1g, the requested material may be copy
protecied. To achieve copy protection, the requested
malcrial, as an item, is encoded as copy protected during
slorage encoding in transmission sysiem 100. The user may
then play back the itern only one time. The user may also
optiopally teview select portions of the ilem prior 1o its
automatic erasure from the memory of the receplion system
200. In this way, requested material may be distributed to
“view only” users and also to “view aod copy” users who
wish 10 retain copies of the distributed ilcms.

Copy protected programs, when decompressed and
played back, would have a copy proteclion technique
applied 1o the analog and digilal output sigpals. The analog
video output is protecled from copying through the use of
irregular sync sigpals, which makes the signal viewable on
a standard relevision but not recordable on a audio/video
recorder. The receiving system recognizes copy protected
programs and disables lhe audio-video recorder. Digilal
outpul protection is ¢fected through copy protect bit settings
in the digital output signal, thus preventing a compalible
digital recorder from recording ihe digital audio and/or
video signal stream. A protected item will not be passed to
the compressed data port of the digital recorder for off line
storage.

FIGS. 22 and 26 illustrate detailed block diagrams of
preferred implementations of the transmission system 100 of
the present invention. Transmission system 100 may either
be located in one facility or may be spread over a plurality
of facilities. A preferred embodiment of transmission system
100 may preferably include only some of the clements
shown in FIGS. 22 and 2b.

Transmission system 100 of a preferred embodiment of
the present invention preferably includes source material
library means for lemporary slorage of items prior 10 con-
version and storage in a compressed data library means. The
iterns of information may include analog and digital audio
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and video information as well as physical cbjects such as
books and records which require conversion to a compatible
media (ype before converling, compressing and storing their
audjo and video data in the compressed data library meaos.

As shown in FIG. 2a, the source material library means
included in transmission system 100 preferably includes a
source material library 111. The source malerial library 111
may include different types of materials including television
programs, movies, audio recordings, still pictures, files,
books, computer lapes, computer disks, documents of vari-
ous sors, musical instruments, and other physical objecls.
These malterials are converted to or recorded on a mediz
format compatible to the digital and analog inputs of the
system prior (o being compressed and siored in a com-
pressed dala library 118. The different media formats pref-
erably include digital or analog audio and video (apes, laser
disks, film images, optical disks, magnetic disks, computer
lapes, disks and, cariridges.

The source malerial library 111, according to a preferred
embodiment of the present invention, may preferably
include a single source material library or a plurality of
source malerial libraries. If there are a plurality of source
malerial libraries, they may be geographically located close
logether or may be localed far apart. The plurality of source
material libraries may communicate using melhods and
channels similar (o the methods and channel types which
libraries may employ for communication with the receiving
system 200 of the user, or the source malterial librarics may
communicate via any available method.

Prior 1o being made accessible to a user of the transmis-
sion and receiving system of the present invenlion, the item
musl be stored in at least one compressed data library 118,
and given 2 unique idenlification code by identification
encoder 112. Storage encoding, performed by identification
encoder 112, aside form giving the item a unique identifi-
cation code, optionally involves lopging details about the
item, called program notes, and assigning the ilem a popu-
larity code. Slorage encoding may be performed just prior Lo
conversion of the jtem for transmission 1o reception sysiem
200, al any time afier slanting the conversion process, or
after storing the item in the compresscd data library 118.

Ta a preferred embodiment of the present invention, the
method of encoding the information involves assigning a
unique identification code and a file address to the item,
assigning 2 popularity code, and inputting the program
noles. This process is identical for any of the different media
types slored in the source malterial library 111.

The Lransmission system 100 of the present invention also
preferably includes conversion means 113 for placing the
items from source material library 111 inlo a predetermincd
forma as formalted data. In the preferred embodiment, afier
idenlification encoding is performed by idenlification
eocoder 112, the retrieved information is placed into a
predetermined format as formatled data by the converter
113. The ilems stored in source material library 11 and
encoded by ideniification encoder 112 may be in eilher
analog or digital form. Converler 113 therefore includes
analog input receiver 127 and digital input receiver 124, If
ilems have only one format, only one type of input receiver
124 or 127 is necessary.

When (be information from identification encoder 112 is
digital, the digital signal is input to the digital input recsiver
124 where il is converted {0 a proper vollage. A formatier
125 sets the comect bit rates and encodes inlo least signifi-
cant bil (Isb) first pulse code modulated (pcm) data, For-
matter 125 includes digital audio formatter 128a and digital
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video formatter 1256, The digital audio information is input
into a digital audio formatter 1254 and the digital video
information, if any, is input into digital video formatter
1286. Formatier 125 outpuls the dala in a predetermined
format.

When (he retrieved information from identification
encoder 112 is analog, the informalion is inpul to an anzlog-
to-digital converier 123 to converl the analog dala of the
retricved information into a series of digital data bytes.
Converter 123 preferably forms the digital data bytes into
the same format as the output of formatter 125.

Converter 123 preferably includes an analog audio con-
verter 123a and an analog video converter 1236, The analog
audio cooverier 123a preferably converts the retrieved audio
signal inlo pcm data samples at a fixed sampling rate. The
analog video converler 1235 preferably converts the analog
video information, retrieved from identification encoder
123, inlo pem data also al fixed sampling rates.

I the retrieved infonmation being converied contains only
audio information, then the audio signal is fed to the
appropriate digital audio input or analog audio inpul. When
the retrieved information contains both audio and video
information, the audio and video signals are passed simul-
lancously to the audic and video converter inputs. Synchro-
nization berween the audio and video data can be maintained
in this way.

If, for example, the retrieved information to be cooverted
from the source malerial library 111 is a motion picture flm,
the picture frames in the Glm are passed through a digilal
telecine device to the digital inpul receiver 124. Formal
conversion is then preferably performed by digital video
formaiter 125b. Accompanying audio information is passed
through an optical or magnoeltic digital playback device. This
device is conpecled Lo digital audio formatier 125a.

In some cases, such as in inter-library transfers, incoming
materials may be in a previously compressed form so that
there is no need 10 perform compression by precompression
processor 115 and compiessors 128 and 129. Tn such a case,
retrieved items are passed directly from identification
encoder 112 to the compressed dala formatter 117. The item
database records, such as the program ootes which may also
be ioput from another system, to the compressed data
formatting section 117, where this data, if necessary, is
reformatled {o make il compatible with the material stored in
compressed dala library 118. Such malerial may be received
in the form of digiial lapes or via exisling communication
channels and may preferably inpui directly to a short lerom
storage 117 in the compressed data formatting section 117.

The transmission system 100 of the present invention also
preferably includes ordering means for placing the formatted
information into a sequence of addressable data blocks. As
shown in FIG. 2a, the ordering means in the preferred
embodiment includes lime encoder 114. Afier the retnieved
information is converied and formatted by the converter £13,
the information may be time encoded by the time encoder
114. Time eocoder 114 places the blocks of converied
formatted information from converter 113 inlo a group of
addressable blocks. The preferred addressing scheme
employs time encoding. Time encoding allows realignment
of the audioc and video information in the compressed data
formatting section 117 after separate audio and video com-
pression processing by precompression processor 115 and
compressor 116.

The converted formatled information of the requested
malerial is then preferably io the form of a series of digilal
dala bytes which represent frames of video data and samples
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of the audio data. A preferred relationship of the audio and
video bytes to each other is shown in FIG. 8. Incoming
signals are input and converted in sequence, starting with the
first and eoding with the last [rame of the video data, and
starting with the first and ending with the lasi sample of the
audio data. Time ¢ncoding by time encoder 114 is achieved
by assigning relative lime markers to the audio and video
dala as it passes from the converler 113 through the time
encoder 114 to the precompression processor 115. Realign-
meat of audio and video data, system addressing of particu-
lar data byes, and user addressing of particular portions of
iterns are all made possible through time encoding.

Through the use of the address of an item and its frame
number it is possible 10 address any particuiar block of audio
or video data desired. From here, further addressing down to
the individual byte is possible. Frames and groups of frames
may preferably be further broken down, as necessary 1o the
individual bytes and bits, as required for certain processing
within the system.

User and system addressing requirements dictate the level
of granularily available lo any particular section of the
sysiem. Users arc able 10 move through data in various
modes, thus moving through frame addresses at various
rates. For example, a user may desire to listen to a particular
song. They may preferably enter the song oumber either
when requesting the item from the compressed data library
118 and only have that song senl to their receiving system
200 or they may preferably select that particular song from
the items buffered in their receiving system 200. Internal 1o
the system, the song is associated with a starting frame
number, which was indexed by the system operator via the
storage cncoding process. The system item database may
coniain information records for individual frames or groups
of {rames. These can represent still frames, chapters, songs,
book pages, ewc. The frames are a subset of, and are
contained within, the items siored in the compressed dala
library 118. Time encoding by time encoder 114 makes items
and subsets of items retrievable and addressable throughout
the transmission system 100. Time ¢ncoding cnables sub-
sequenl compression of the information to be improved
because dala reduction processes may be performed in the
lime dimension. This is described in grealer detail below.

The transmission system 100 of the present invenlion also
preferably includes data compression means for compress-
ing the formalted and sequenced data. The sequence of
addressable data blocks which was time encoded and output
by Ume encoder 114 is preferably sent lo precompression
processor 115. The data arriving from time encoder 114 may
be al various frame rates and of various formats. Precom-
pression processor 115 preferably includes audio precom-
pressor 115z and video precompressor 1155,

Video precompression processor 1156 buffers incoming
video data and converts the aspect ralio and frame rate of the
data, as required by compression processor 116. The frame
buffer 131 of video precompression processor 1155 holds all
incoming data until the dala is compressed by the dala
compressor 116. The incoming video data is processed for
sample rate oplimization, aspect ratio fitting and buffered in
buffer 130 for compression processing by the video precom-
pression processor 1155,

Video precompression processor 1155 processes the
incoming video data so that it fits into the aspect ratio of the
trapsmission and receiving system of the preseet invention.
When incoming maierial wilh a different aspect ralio than
the aspect ratio of the sysiem is selecied, a chosen back-
ground is preferably placed around the inactive region of the
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video information. la this way, oo data is lost to differences
in the aspect ralio between incoming material, and the
converted and compressed data stored in the transmission
sysiem 100. Images resulting from a different aspect ratio
may have an inactive region where background information
IS contained, of may be converted into a best fit arrangement.
Qutput from the video precempression processor 1156 is
stared in the frame buffer 131, which is dual ported and is
directly addressable by video compressor 129.

The incoming audic dala is processed for sample rale and
word length optimizalion aod is then buffered in buffer 130
for compressicn processing by Lhe audio precompression
processor 1154. Audio precompression processor 1152 may
preferably transcode incomling audio information, as
required, 1o create the optimum sample rate and word
lenglhs for compression processing. The output of the audio
precompeession prooessor 1154 is a constant sample Tate
signal of a fixed word length which s buffered in frame
buffer 130, The frame buffer 130 is dual poned and is
directly addressable by audio compresser 128. Blocking the
sudic data inlo frames at audio precompression processor
1152 makes it possible to work with the audio data as
addressable packets of information.

Once precompression processing is finisbed, the frames
are compressed by the dala processor 116. Compressor 116
preferably comprises an audio data compressor 128 and a
video dala compressor 129. The benefits of data compres-
sion performed by data compressar 116 are shoriened teans-
mission time, faster access lime, greater storage capacity,
and smaller storage space requirements. Compression pro-
cessing performed by compressors 128 and 129 requires
multiple samples of daia to perform optimum compression.
Audio and video informalion is prelerably converted into
blocks of data organized in groups for compression process-
ing by audio compressor 128 and video compressor 129,
respectively. These blocks afe organized as frames, and a
number of frames are comained respectively in the buffers
130 and 131. By analyziog a series of frames it is possible
o optimize the compression pProcess.

Audio dala is preferably compressed by audic compressor
128 by application of an adaptive differential pulse code
modulation (ADPCM) process to the audio dala. This com-
pression process, which may be implemented by the apt-x
100 digital audio compression system, is manufactured by
Audio Processing Technology (APT). Audio compression
ratios of 8x or greater are achieved wilh the APT system.

Compression by compressor 116 may be performed on a
group of 24 video frames may preferably be passed in
sequence lo the frame buffer 130 of the video precompres-
sion processor 1156 where they are analyzed by video
compressor 129 which performs dala reduction processing
on lbe video data. Video compression is preferably per-
formed by video compressor 129. Video compression is
achicved by the use of processors running algorithms
designed 10 provide the greatest amounl of dala compression
possible. Videa data compression preferably involves apply-
ing two processes: a discrele cosioe transform, and motion
compensalion. This process is described in “ A Chip Set Core
of Image Compression”, by Artieri and Colavin. Mulliple
frames of video data may preferably be analyzed for patterns
in the horizontal (H), vertical (V), diagonal {(zigzag) and
time (Z) axis. By finding repetiion in the video daia,
redundancy may be removed and the video data may be
compressed with a2 minimal loss of information.

Io accordance wilh a preferred embodiment of Lhe preseo!
invention, the transmission system 100 may further com-
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prise compressed data storing means, coupled 1o the com-
pression means, for storing as a file the compressed
sequenced data with the unique identification code reccived
from the data compression means. Afler compression pro-
cessing by compressor 116, the compressed audio and video
data is preferably formatted and placed into a single fle by
the compressed dala storage means 117. The file may
comain the compressed audio andfor videe data, time
markers, and the program notes. The file is addressable
through the unique idenuification code assigned to the data
by the ideotification encoder 112.

Further, according lo Lhe present invenlion, the ransmis-
sion system preferably includes compressed data library
means for separately storing composite formatied data
blocks for cach of the files. The compressed dala storage
means preferably includes compressed dsia Library 118, as
shown in FIG. 2b. After the data is processed into a file by
the compressed data storage means 117, it is preferably
swred in a compressed dala library 118. lo a preferred
¢mbodiment, compressed data library 118 is a network of
mass Storage devices connected together via a high speed
network. Access (o any of the files stored in comtpressed data
library 118 is available from multiple reception syslems 200
connected 1o the trapsmission and receiving system.

Stored ilems are preferably accessed in compressed dala
library 118 through a unique address code. The unique
address code is a file address for uoiquely identifying the
compressed data items stored in the compressed data bbrary
section of a library syslem. This file address, combined with
the frame oumber, and the library system address allow for
complete addressabilily of all ilems stored in one or more
compressed data libraries 118, Compressed data library
addresses along with receiving system addresses are used to
form a completely unique address for distribulion system
control.

The unique address code is an address assigoed (o the item
by the system operator during storage encoding, which is
preferably done prior 1o long term storage in the compressed
data library 118. lo a preferred embodiment, the eaique
address code is used for requesting and accessing informa-
tion and items throughout the (rapsmission and receiving
system, The unique address code makes access to the
requesied data possible.

The storage encoding pracess performed by encoder 112
also allows entry of item noles and production credits.
Production credits may include the title, names of the
creators of the item such as the producer, director, aciors,
etc. Other details regarding the item which may be of
inlerest and which may make the ilems more accessible are
kept in ap itern database,

Item addresses are mapped (o item names by identifica-
tion encader 112 and may preferably be used as an altema-
live method of accessing items. The item names are easier to
remember, thus making user access more inwitive by using
item Dames. The storage encoding cotry process performed
in identification encoder 112 operates a program which
updales a master item database containing facts regarding
ilems in the compressed dafa library syslem. The storage
encoding process may be run by the sysiem operator
whereby the sysiem operalor accesses the masler jlem
dalabase to track and describe items slored in one or more
compressed data librarics. The names and other facls in the
ilem database may preferably be updated al any time via the
storage encokling process. Changes made to the masler jlem
database may be perodically senl o the remote order
processing and item database 300.
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As described in more detail later, a user may prefecably
ACCESS an ilem via s unigue idemification code, vis its e,
or the user may use other kuowp facts for accessing ap item.
The user may access items in ihe compressed data library
118 directly using the unigue addess code of hie user may
abtain access via the remme order processing and item
database 300, [ndirect access via the remote order process-
ing and item database 300 is possible using, for example, a
syothesized voice systeu, a query type of compuler program
interface, or cuslomer assistance operalors. Jo addition to
providiag imeraclive access to the remoie arder grocessing
and item database 30, a catslog listing soae oc all available
liles may alse prefersbly be published, With a published
catalog, users may oblain the unigue address code for an
item very easily thereby allowing for retreval from the
compressed data library 118 withoul any help from an
inleraclive syslem,

Te achieve uscr access via an inferactive sysiem, {acts
about the items may be kept ip files as 4 part of the items or
the facts may be kept separately, for example, by sysiems
which ouly inform users of the available itears and take
orders. For example, in systems which have portions split in
separate locations, the facls about the itcms may be sepa-
rated from the itetns themselves and stored in separale files.

A system of this type cap distribute user orders 1o other .

porticas of the lrapsmission and receiving system for ulti-
maie distribution o the requesting user. Further, to suppart
a plurality of users, multipte versions of the item datsbase
may preferably reside either oo mulriple dalabase servers, in
valalogs, or oo other compuler systems.

The item dalabase mastet may reside in the system control
computer 1123 where may be updaled and kept current {o the
coatent of the compressed data tibracy 118. The data stored
in the icro database master may be sccegsed by users via
application progsams, running on the system coplrol com-
puter 112, and on the receplion system 200 of 1he user.
Users may conaect o he et «atabase via any svailable
elecommupication channels. Copies of the item database
master may be updated and informed of new entries imo
compressed data library 118 at periodic intervals determined
by the system manager.

Other copies of the item database master may also be
made available 0 users from the remofte order processing
and item database 304 which batch processes and downloads
user requesls to the coniro) computer 1123 of the com-
pressed data library 118 via slandard lelecommuaications or
high speed communication channeis. Morcover, muluple
remole ordér processing and item database 300 siles make it
possible for more Jocations to process ordens than there are
library facilities, and thus make order processing more
cificicot.

Preferably, access of a requested item via the remote order
processing and item database 308 operaies as follows. If the
user does pol know the title of the desired Ilem, be or she
may reques! the ilem by naming otber unique facis related to
the item. For examplc, a user would be able 1o access an frem
aboul Tibetan Medicine by askiog Yor ail ilems which
include information about “Tiber” and jocinde information
about “Medicine.” The remote order processing and item
database 304 would then be searched for all records mawch-
ing 1his request. ¥ there is more than poe em with a maich,
cach of the oames of the matching items are preferably
indicated to the user. The user then selects 1be item or itwms
that bie or she desires. Upon selection and confirmation, by
the user, a request for iransmission of a parfcular ifem or
items is sent fo the disiribution manager program of the
system contro}l computer 1123, The request contains the
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address of the user, the address of the iflem, and oplionaiiy
inciudes specific frame purobers, and a desired viewiog time
of the ifem.

The siorage encoding process performed by identification
encoder 112 also allows entry of a popularity code. The
populasity code is preferably assigued on the basis of how
often the correspending item is ¢xpected to be requested
from the compressed data Library 118. This popularity code
can be used (o determine the most appropriate form of medie
for storage of the compressed data in a mixed media system,
Mixed media systeins are preferably employed as more cost
effecrive storage in very large compressed data libraries 118,
Once assigned, the popularity code may be dynamically
updated, by facloring iten usage againsi sysiem usage.
Thus, stored items are dynamically moved o the most
appfopriate media over their life in the compressed data
library 118. I a particular ilem stored in compressed dala
library 118 is retrieved frequently by users, siorage in
compressed data {ibrary LI8 is preferably on higher speed,
more reliable, and pmbably more expeosive media. Such
media inclides Winchester and magneta-optical disks.

tf an fiem swred in compressed data Ubrary 118 is
retrieved less freguently, it may be stored in the compressed
data library 118 on a digital casseite taps. Examples of such
cassefte tapes are a Honeywell RSS-600 (Honeywell Inc.
Minncapolis Minn.), Summus JukeBoxFilm and tape Library
{Summps Computer Systems, Houston, Tex. B00-255-
9638}, or equivalent casselle tapes. All iterns stored in the
compressed data {ibrary 118 are on line and are conpected to
the high speed network. Thus, they may be readily accessed.

Insiead of using a remote ofder processing and iem
database 304, the compressed data Jibrary 118 may include
the program notes which were iaput by the sysiens operator.
The progiam potes may preferably inctude the title of the
iem siored in the compressed data Lbrary 118, chapier or
song titles, running times, credits, tbe pioducer of the item,
acting and production credits, et¢. The program notes of an
ftem stored in the compressed data Hbrary 118 may be thus
contsined within the compressed data file formed in the
compressed data formatter 117.

In some cases, where multiple compressed data libraries
HIB are orpanized, the popularity code may diclate distri-
bution of a particular ilem to multiple distribution systems.
In such cascs, a copy of the compressed data is senf to
another library and the other Lbrary can then distribute the
compressed dafa fo users copcurrently with the original
compressed data library (18,

The compressed data library 118 is composed of 3 nel-
work of storage devices connecred through a High Perfor-
manee Paralied Toterface (HPPL) Super Controffer (available
from Maximum Strategy Inc., San Jose, Calif.). Therefore,
mulliple comrmuaication conteollers may preferably access
th farge quantity of data stored in compressed data library
118 at very high speeds for ransfer 10 a recepiion system
200 of a user upon request. For mose delails on this
configuration sce (hrensiein, “Supercomputers Seek Hiph
Throughput and Expandable Storage”, Computer Technol-
ogy Review, pp. 33-30 April 1990.

The use of an HPPI controller allows file placement onlo
oultiple mass storage devices of the compressed data library
118 with a misimum of overbead. Database management
soflware controls the Jocalion and tracking of the com-
pressed data library 118 which can be located across mul-
tiple clusters of file servers connrcted togeiher by one or
wore high speed gefworks over multiple systerns.

The transmission sysiem 190 of the present invention may
also preferably include library access/interface means for
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receiviog lransmission requests to transmit items and for
retrieving formatted data blocks stored in the compressed
data library 118 corresponding to the requests from users.
The compressed audio andfor video data blocks, along with
aoy of the information aboul the item stored in the com-
pressed dala library 118 may be accessed via library access
interface 121. The library access interface 121 receives
Iransmission requests either directly from the users or indi-
rectly by remote order processing and item database 300.
The transmission format means 119 receives the request and
retrieves lbe composile formaned data block of the
requested item stored in compressed data library 118 and
converts the compressed formatled data block into a format
suitable for transmission. The requested item is then sent 1o
the user via the transmiller 122 or directly via interface 121.

In a preferred embodiment of the present invention,
custorner access of an item stored in compressed data library
118 via the library access interface 121 may be performed in
various ways. The methods of requesling a slored item are
analogous to making an airline reservation or transferring
funds between bank accounts. Just as there are different
methods available for these processes it is desirable to have
several ordering methods available to the users of the system
of the present invention. For example, telephone tone decod-
ers and voice response hardware may be employed.
Additionally, operator assisted service or user terminal inter-
faces may be used.

Cuslomer access via lelephone tone decoders and voice
response hardware is completely electronic and may prel-
erably be performed between a syslem user and a computer
order entry system. The user may obtain belp in ordering an
item from a computer synthesized voice. With such an
access method, the user will normally be accessing a
dynamic calalog to assist them. Confirmation of selections

and pricing information may preferably be given 1o the user -~

prior 10 completion of the transaction.

This process of access, performed by remote order pro-
cessing and ilem database configuration MM, shown io FIG.
1¢, preferably includes the following steps, shown in How-
chart 3000 of FIG. 3. First, the user calls the system access
number (siep 3010). Upon successfully dialing the system
access pumber, lhe user receives instructions from the
system (step 3020). The instruclions may preferably include
steps the user must take in order to place an order.
Preferably, the instructions may be bypassed by the expen-
enced user who knows how 1o place an order.

The user then enlers a customer 1D code by which the
system accesses the user’s account, and indicates to the
system thai the user is a subscriber of the sysiem (step 3030).
1o response to the user enlering his D code in step 3030 the
syslem confirms whether the user is in good standing (step
30440). If the user is in good sianding, the system queues the
user to joput his request {step 3050).

The user request may preferably be made from a catalog
sent 10 each of the subscribers of the system. The user will
preferably identify his choice and enter the corresponding
ideatification code of the item (step 3066). The system then
preferably confinms the selection that the user has made and
informs the user of the price of the selection (step 3070).

The user then indicates whether the confirmation per-
formed in step 3070 is correct (step 3080). If the confirma-
Uen performed in step 3070 is correct, the user so indicales
and then inputs a desired delivery time and delivery location
(step 3090).

If the confirmation performed in step 3070 does ot resull
in the selection desired by the user, the user re-inputs the
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item identification code in step 3060 and the confirmation
sieps 3070 and 3080 are repeated. Therefore, proper sclec-
tion of the selected item is insured. Once there is
confimalion, the user enters the playback time and desti-
nation in step 3090.

The user then preferably confirms that the order is correct
(step 3100). The confirmation performed in siep 3100
includes confirmation of the entire transaction including the
selecled ilem, the selected time of playback, and the location
of playback. The transaction is then completed and the
requesl is placed on a trapsmission queue at the appropriate
compressed dala library 118 (step 3110).

Access by the users via operator assisted servics includes
telephone operators who answer calls from the users. The
operators can sign up new customers, take orders, and help
with any billing problems. The operators will preferably
have computer terminals which give them access 1o account
information and available program information. Operators
can also assist a user who does not know a title by looking
up information stored in files which may contain the pro-
gram noles, as described above. Once the chosen program is
identified, the operator informs the user of the price. After
the user copfirms the order, the user indicates the desired
delivery ime and destination. The operalor then eniers the
user request inlo the system. The request is placed in lhe
transmission queue.

Access by a user terminal interface method provides the
user with access from various terminals including personal
compulers, and specialized interfaces built into the reception
system 200 for the user. Such access allows a user 10 do a
search of available programs from a compuiter screen. This
process invalves the steps 4000 shown in FIG. 4.

FI1G. 4 is a lowchart of a preferred method of user request
via a user inlerface of the present invention. In the preferred
method of FIG. 4, the user first logs onto the user terminal
interface (step 4010). After the user logs on, the user may
preferably select a desired item by searching the database of
available titles in the library system control computer 1123
or any remote order processing and item database 300 (step
4020). The search may preferably be performed using the
database coolaining lhe program notes, described above
with respect to FIGS. 2a and 2b. 11 is possible to process
orders and operate a database of available titles at multiple
locations remote of the source materal library 111, Users
and order processing operators may preferably access such
remole systems and may place transmission requests from
lhesc systems. Orders placed on these sysiems will be
processed and distribuled to the appropriate libraries. Afier
lbe desired item is found, the user selects the item for
transmission at a specific time and location (slep 4030),

To compleie an order, the remote order processing and
item database 300 preferably connects to the compressed
data library 118 of choice via the library access interface 121
and communicales with the fibrary system control computer
1123, Preferably the user’s account ID, identification of the
item for transmission and the chosen destinalion for the ilem
are commueicated. Through employment of distribuled
order processing systems of this type many orders may be
processed wilh minimal library overhead.

All transmission requests from the access methods are
placed into a transmission queue managed by the library
system control computer 1123, This queue is managed by a
program that controls the distribution of the requested items
10 the reception sysiem 200 of the user. The queue manager
program also operates in the system control compuler and
keeps track of the user ID, the chosen program and price, the
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user channel type, the pumber of requests for a given
program, the latest delivery time, and \he compressed dala
library media type (for example, high speed or low speed),
From this information, the queue manager program makes
best use of the available distributica chacnels and media for
efficient ransmission and storage of the regquested items,

The queue manager program also manages the file trans-
mission process for multiple requests for a single file, stored
in the compressed data library 118. During a given time
period, the queue manager progrant will oplimize access lo
the compressed data tibrary 118, wherever possible it will
place the data on muliple ovtputs for simulianeous trans-
mission © more (han one requesting user.

The coaversion performed by transoaission data converter
119 encodes 1be data for the transmission channel. The
transmissiop data coaverter trapsfers the desired segments of
data from the compressad data library 118 onto the com-
mudication channet which is used to deliver the data to the
receplion sysiem 200,

The trapsmission sysiem 194 of the present invention
peefocably further includes taasmitter meaas 122, coupled
lo the compressed dala library 118, for sending al Jeasl a
portion of a specific fic 10 at least one remoie location. The
trapsmission and receiving system of the present invention
preferably aperates with aay available communication chao-
aels. Each chanacl type is accessed through the wse of a
commupications adapior board or processor copnecting the
data provessed i the (ransmission format couverter 119 (o
the transmission chaonel

A preferred embodiment of the present invenlion also
includes means by which 10 acCess USErs Via Common access
lines. These may include siandard telephone, ISDN or
B-ISDN, microwave, DBS, cablc television systems, MAN,
high speed modems, or communicalion couplers. Metropol-
1an Arca Networks (MANs) which are common carrier of
private cammugication channels are designed to link sites in
a region. MANs are described by Morreale and Campbell in
“Metropolitan-area networks” (IEEE Spectrum, May 1990
Pp- 40-42). The communication Lioes are used to transmit
the compressed data at rates up to, typically, 10 Mb/sec.

la oeder ta secve 2 multitude of channel types, 2 preferred
embodiment of e present invention includes a multitode of
output poris of cach {ype connecied 1o one of mote com-
puters op the ragsmission 2od receiving sysiein. The man-
agerent of transmission is then distribuled. That is, the
computer controfting the frapsmission gue tells the trans-
mission cocoding compules i1s task and then the task is
cxecuted by the transmission encoding computer, indepen-
den! of the ransmission queve compuier. The Iraesmission
queue compuier provides the data for iransmission by the
file server which alse disiributes to other transmitters located
in Lhe same or olher iransmission encoding compulers.

FIG. 5 is a flowchart of a preferred method of implement-
ipg 3 queur mansger program of the present inveption. The
Queuc manager program, in the distribution process, prefes-
ably coafirms availability of ga item from the compressed
data library 118 and logically connects the item siored in
compressed data fibrary 118 to the commupications
controller, illustrated in FIG. 2a (sltep 5010). After avail-
ability is confirmed in step 5010, the data awails transmis-
sion by the wansmilter 122.

Afier availability is confirmed in siep 5010, the comrmu-
nications controller preferably makes the physical coonec-
tion o the receptioa system 200 of the user (step 5020). This
is normaliy doae by dialing the receiving device of ihe vser.
The reception systemn 200 preferably answers the incoming
call and confirms the connection {step 5030).
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Qact coadected to the mception systeca 200, in steps 5020
aod 503D, the data stored in compressed data library 118 is
preferably uansferred 1n data blocks from the compressed
data library 118 to the communicaticns coatroller (step
S040). The dala blocks are buffered by the communications
coutroller. The bulfered dala is sent down the communice-
tions channe! to the Teception system 200 by iransmitter 122
(step 5050).

The tansmitier 122 places the formatted data oot the
commuoications channel, This is an elecirical conpversion
section and the output depeods upon the chosen communi-
cation path. The signal is sent 1o the receplion system 200 in
eilher a two way Or a one way communication process, [n a
standard ielephone cogaection, the traasmitter 122 ks pref-
crably a modern. When using an YSDN chappe), ihe iraps-
mitter 122 is preferably a data coupler

[o a preferred embodiment of the preseat invention, many
forms of communication chaunels may be employed. Dis-
tribution of information is by common carrier communica-
tion chanpels whenever possible. These chanpels include
common telephone service, [SDN and Broadband [SDN,
DHS, cable lekevision syslems, microwave, aod MAN.

In order that reception is performed efficiently, the recep-
tion sysicrn 204 confirms reception of the initial daia block
before receiving the remaining data blocks whenever pos-
sible (step 5060). After all data blocks bave been received
and reception is confirmed, the communications controfier
breaks 1be physical conneclion ju the reception system 200
(step 5070}, Then, confirmation of the iransmission i seat lo
the queus mapager (step S080). Finally, the queue miznager
updales (he list and seods the information to the billing
program, which updaies the account of Lhe user (siep 5690).

When Mem distribution occurs through a broadcasting
method such as 3 commuanications satellite, the process is
onc way, with ongaiug reception aot being canfirmed by the
receplion system 200, In these sitwations, some further
redundancy s included by transwission formatier 122 with
lbe dala blocks for error cormection processing lo be per-
formed in the reception system 200. In such oue way
communicaltion situstions, the quete manager program run-
ning in library syslem conurol computer 1123 confirms
reception, via telephone line conpection for exampie, to the
receplion system 200 after disiribution. This should occur
prior to updating the user’s account and the dispaich lists.

The real Lo output signals are output to & playback
system such as ap audio amplifier and/or television. This
output may also be seat 10 an audio/video recorder for more
permapem siorage, Moreover, in the preferred embodiment
only nog-copy protected data can be recorded on an audio/
videa recorder. Any material which is cogy protected will be
scrambled at the video oulpul in a way which makes 1)
viewable on 2 standard audiofvideo receiver but does not
allow for recording of the material.

The reception systerm 200 bas playback controls similar to
the controls available on a standard audiofvideo recorder,
These include: play, fasi forward, rewind, stop, panse, and
play siow. Since iems are preferably stored on random
access media, the fast forward 20d rewinding functions are
simulations of the achual evenis which occur on a standard
audiofvideo recorder. Frames do pot tear as on an audio/
video recomder, but in fast play modes they go by very
quickly.

The library access ioterface 121 ia the receplion system
200 preferably includes a tile window wbere a List of
available titles are alphabetically listed. This window has
two modes: local listing of material comained withie the
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library system control compuler 1123, and library lisling for
all available titles which may be received from the available,
remotely accessible libraries. The tlles listed in this window
are senl from the database on the library sysiem control
computer 1123 or the remote order processing and item
database 300,

The system may also preferably include dispatchiog con-
trol software which receives input from the remote order
processing and item database 300 and sends distribution
requesls lo the distribution systems. [n instances where not
all ilems are contained in cach of the compressed data
libraries 118, the dispatching software will keep a list of the
available titles in 2 particular compressed darta library 118.
The dispalch software may also prelerably coordinale net-
work traffic, source material library 111 ulilization, source
material Library 111 contents, and conmnection cosis. By
proper factoring of these variables, efficient use of the
available distribution channels may be achieved.

FIG. 6 illustrates 2 block diagram of a preferred imple-
meniation of the receplion system 200 according to the
present invention. The reception system 200 is responsive 1o
user requests for information stored in source material
library 111. The receplion system 200 includes transceiver
201 which receives the audio and/or video information
transmitted by Lransmilier 122 of the Lransmission system
100. The (ransceiver 201 aulomatically receives Lhe infor-
mation from (be transmitter 122 as compressed formatied
data blocks.

The transceiver 201 is preferably comnected to receiver
format converter 202. The receiver format converter 202
converts the compressed formalled data blocks inlo a formal
suitable for playback by the user in real time.

1o ihe receplion system 200 of the present invention, the
user may want to play back the requested item from the
source material library 111 at a time Faler than when initially
requested. If that is the case, the compressed formalted data
blocks from receiver format converier 202 are stored in
storage 203. Storage 203 allows for lemporary storage of the
requested ilem until playback is requested.

When playback is requested, the compressed formatted
data blocks are senl to data formatier 204. Data formatler
204 processes the compressed formatied data blocks and
distinguishes audio information from video information.

The separated audio and video informalion are respec-
tively decompressed by audio decompressor 209 and video
decompressor 208. The decompressed video data is then sent
simultaneously converter 206 including digilal video output
converler 211 and analog video output converier 213. The
decompressed audio data is sent simultaneously fo digital
audio output converter 212 and analog audio output con-
verter 214. The outputs from converters 211-214 are pro-
duced in real time.

The real time outpul signals are output 1o a playback
sysiem such as a TV or audio amplifier. They may also be
scnt o an audio/video recorder of the uscr. By using the
reception sysiem 200 of the present invention, the uscr may
ulilize the stop, pause, and multiple viewing functions of the
receiving device. Moreover, in a prefermed embodiment of
the present invention, tbe output format converiers may be
connecled to a recorder which ¢nables the user 10 record the
requesied item for future multiple playbacks.

FIG. 7 is a flow chart 400 of a preferred method of
distribution of the present invention. The distribution
method is preferably respomsive to requests identifying
information 10 be sept from the ransmission system 100 to
remole locations. Method 400 assumes Lhat the ilems have
already been stored in compressed data library 118.
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As illustraled in FIG. 7, the first step of the distribution
method 400 involves retrieving the information for selected
items in the source materal library 111, upon a request by
a user of the distribution system (step 412). This is analo-
gous to taking books off of a shelf at the local public libracy
afler the person has decided thal he or she would like (o read
them.

After the informalion for the selecied items is retrigved in
step 412, the distribution method 400 of the present inven-
tion further comprises the step of processing the information
for eMicient transfer {step 413). The processing performed in
step 413 preferably includes assigning a unique jdentifica-
tion code to the retrieved information performed by identi-
fication encoder 112, shown and described with respect lo
FIG. 2a (sicp 413a). The processing also preferably includes
placing the retrieved information into a predetermined for-
mat as formatted data by converter 113 (step 4135), and
placing the formatled data into a sequence of addressable
data blocks by ordering means 114 (step 413c).

Processing step 413 also includes compressing the for-
matied and sequenced data performed by dala compressor
116 (step 413d), and sioring as a file the compressed
sequenced data received from the data compression means
wilh the unique identification assigned by the identification
encoding means (step 413e).

After the informalion is processed for efficient transfer, in
substeps 413a—¢ of step 413, the distribution method 400 of
the present invention preferably includes the step of storing
the processed information is stored in a compressed data
library (siep 414). Preferably, the compressed data Library is
analogous 1o compressed data library 118, described with
respect to FIG. 2a.

Afler the information is stored in a compressed dala
library 118, the ransmission and receiving system prefer-
ably waits 10 receive a transmission requesi (step 415). Upon
receiving a transmission request, from transmission sysiem
100, the compressed formatted data is preferably converted
for output to a reception sysiem 200, selected by the user.
The information is preferably transmitied over an existing
communication channel 1o a reception system 200, and is
received by that system (step 417). When the information is
received in siep 417, il is preferably formatied for the
particular type of reception system 200 to which the infor-
mation is sent.

The received information is preferably buffered (step 418)
by a slorage means analogous lo element 203 shown in FIG.
3. The information is preferably buffered so thal jt may be
stored by the user for possible future viewings. The
requested information is then played back to the receplion
system 200 of the user at the time requested by the user (slep
419).

FIGS. 8a—8¢ are block diagrams of preferred implemen-
taljons of dala siuciures and data blocking for items in the
audio and video distribution sysiem. FIG. 8a shows the
block structure of video data where 2 video frame 812 is
composed of a plurality of video samples 811, and a second
of video 813 is composed of a plurality of video frames 812.

F1G. 8b shows the block structure of audio data where an
audio data frame 822 is composed of a plurality of audio
samples 821, and a second of audio 823 is composed of a
plurality of audio data frames 822. FIG. 8¢ shows the block
structure of a data frame 832 composed of a plurality of data
bytes 831, The combination of the audio frames 812, video
frames 822, and data frames 832 comprise the elements of
a single item, FIG. 8d shows a block representation of for
three illustralive items which may be stored in the source
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magterial library T1, Bach of items 1-3 contdies its own
arrangement of video frames 8§12, audio frames 822, snd
data frames 832
F1G. 8e shows methods of distribulion to reception sys-
fems 200 with both muitiplexed and non-muitplexed signal
patbs, both addressed and non-addressed blocks of ilems. A
block of an item may be an entire e or, aliernatively, may
be vnly a portion of an item, as selected by a user. Further,
the blocks may be composed of either compressed, partially
compressed, of fully decompressed data, as required by the
coafiguration of the reception system 200.
As showo in FIG. 8¢, the same block, for example, block
1, may be simulisncously transmitted over different distri-
butian chaoaels. The blacks whea tcansaitted aver aae of
the disiribution chaonels may have receiver addresses
appended te the blocks or the reception system 200 may
bave been preconhigured to receive Lhe blocks comprisiog
data frammes for pariicular items from the active distibution
channel.
Other embodimens of the inventing will be apparent to
those skilled in the an from cossideration of the specifica-
ton and practice of the iovemtion disclosed hersin. It is
intended that the specification and examples be considered
as excmplary only, with the true scope and spirit of the
invention being indicaled by the following claims.
Whal is claimed is:
1. A commmpunication system comprising:
a fransmission systein af a firsi Jocation in data commn-
pication with a receplion system at 8 second location,
wherein s2id ransmission System CHRprises
a sequence cacoder,
an identification encoder, and
1 compressed data tibracy in data commuaication with
said identification encoder,

wherein said identification encoder gives iems ip said
comprassed dala library 2 unigue identification code,
sl
wherein said reception system vomprises
a fransceiver in data communication with said trans-
mission system,

2 siorage device mn data comrmunicalion with said
{ransceiver,

uscr playhack coateais in data communicatien with said
siorage Jdevice,

a digital compressos in dafa comymupication with said
storage device, angd

a playback device in data commueication with said
digital decompressor.

2. A communication system as recited in claim 1, wherein
saj¢ transmission system further comprises:

a source malerial library sioring & poaion of at least one

daia file.

3 A communication system as recited ig claim 2, wherein
said transmission system further comprises:

a converter haviag 2 data input in date communication
with said source material Lbrary and a digital data
outpul.

4. A commupication sysiem as recited in claim 3, wherein
said transmission system Toriher comprises:

a data compressor in data commutnication with said digital

data outpit of said converter.

5. Acommunication systm as cecited in ctaim 1, wherein
said ransmission sysiem furber comprises:

a compressed daia foumaliing device in data coumunica-~

ton with said identification encoder,

&, A communication sysiem as reciled in claim 1, wherein
said idemiification encoder allows entry of a popuiarity code.
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7. A communication system as cecited o claim 1, wherein
said sequence encoder transforms digiial data biocks inio a
group of addressable data blocks.

8. A communication sysleqt as recited in claim 1, wherein
said teansaisskon system further cotnprises:

a lragsmiter in data commuaication with said compressed

data tibrary, wherein

said uansmitter seads at least a porticn of 4 compressed
data file to szid reception sysicim.

¥, A communication system as recited in claim 1, further
cagprising:

a user request interface in data wommunication with said

transmission system,

wherein said user request intesface epables a user to make
a request for at least a portion of a data file.

19. A commupication system as recited in claim 9,
wherein said reception sysiem comprises said user request
interface.

tl. A commuaication sysiem as recited in claim 1,
wherein said reception sysiem furthes comprises:

a recerver format converter in data communication wilh

seid transceiver, wherein

said receiver format convester converts at Jeasi a porbion
of a data file inta a formar suitable for playback by a
user,

J2 A commueicaticin systemr as recited in claim 1,

wherein said receptivn system furtber comprises:

an puipwl dala copverier in dale comemupication with said
digital decompressor.

13, A commuaication system as cecited o claim &,
wherein said storage device stores at least a portion of 2 dals
file.

14. A wommunication system as recited in claim 13,
wherein said storage device is a 1emporary storage device.

15. A communication sysiem as recited In claim 1,
wherein aid storage device stores an cntire data file.

16, A commuamication sysiem as recited in claim 18,
wherein said storage device is a temporary storage device.

17. A commuagication sysfem comprising:

2 trausmission System at 2 fisst locstion o date commu-
aication with & ceception system at a second location,
wherein saiil frapsmission sysfem comprises
2 solirce material library,
an identfication encoder in data commuanication with

said source material fibrary,

a wooverter having & data input in data communication
with said source material library and a digital data
outpul,

a sequence encoder in data communication with said
digital data output,

a digitaj dala cornpressor in data communication with
said digital datz output,

a corapressed data fonmatting device in data comamunica-
tioo with said digital data compressar,

a vomopressed data library in data communication with
said compressed date formatting devies, aad

2 transeitter in dala communication with said compressed
data library; and wherein said receplion system com-
prises
a transceiver in data communication with said trans-

mission sysied,

a receiver fonmal converier in data communicatinn with
said franscuiver,

a storage device i data commumicalion with said
receiver format converter,
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user playback conlrols in data communication with said
storage device,
a digital decompressor in dala communicalion with said
recciver format converter, and

an output data converter in dala communication with said
digital decompressor.

18. A communication syslem as reciled in claim 17,
wherein said digilal dala compressor is in dala commuaica-
ton with said sequence encoder.

19. A communication sysiem as reciled in claim 17,
wherein said compressed data formatting device is in dala
communicalion wilh said identification encoder.

20. A communication system as recited in claim 17,
further comprising.:

a user request interface in data communication wilh said

transmission system.

21. A communication system as reciled in claim 20,
wherein said reception system comprises said user request
interface.

22, A communicalion system as recited in claim 17,
wherein said siorage device slores al feast 2 portion of 2 dala
file.

23. A communication system &s reciled in claim 17,
wherein said storage device stores an entire data file.

24. A communication system as recited in claim 17,
wherein said transceiver transmits a user request for a data
file 10 said wraosmission system and receives the entire data
file as compressed dala blocks from said transmission sys-
tem.

25. A communiczlion syslem as reciled in claim 17,
wherein said transceiver transmils a user request for at least
a portion ol a data file 1o said transmission system and
receives the portion of the data file as compressed dala
blocks from said transmission system.

26. A communication system as reciled in claim 17,
wherein said output data cooverter is in dala communication
with sajd storage device.

27. A communicalion syslem comprising:

a trapsmission system al a first location in data commu-
nication with a reception system at a second location,
whercin said ransmission sysiem cormprises:
an identification encoder, wherein said identification

encoder allows entry of a popularily code; and
a compressed data library in data communication with
said identification encoder; and
wherein said reception syslem comprises

a lransceiver in data communication wilh said transmis-
sion syslem,

a storage device in dala communication with said
rAnSCeiver,

user playback controls in data communication with said
storage device,

a digilal decompressor in data communication wilh said
storage device, and

aplayback device ip data communication with said digital
decompressor.

28. A commupication system as recited in claim 27,

wherein said transmission system funher comprises:

10
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a source material library storing a portion of al least one
dala file.
29. A communication system as recited in claim 28,
wherein said ransmission system further comprises:

a converter having a data input in data communicalion
with said source material library and a digital data
output.

30. A communication system as recited in claim 29,
wherein said ransmission system further compriscs:

a dala compressor in data communicalion with said digital

data oulpul of said converier.

31. A communication syslem as reciled in ¢laim 27,
wherein said transmission system [urther comprises:

a compressed data formatting device in data commu-
nication wilh said identification encoder.

32. A communication system as reciled in claim 27,
wherein said tragsmission system further comprises a
sequence encoder.

33, A communicalion syslem as recited in claim 32,
wherein said segquence encoder transforms digital data
blocks into a group of addressable data blocks.

34. A communication system as recited in claim 27,
wherein said transmission system furher comprises:

a lransmilter in dala communication with said compressed
data library, wherein said transmitter sends at least a
portion of a compressed data file 1o said reception
system.

35. A communication system as reciled in claim 27,

further comprising:

a user reques! interface 1o data communication with said
Lransmission system, wherein

said user request interface enables a user to make a
request for al least a portion of a dala file.

36. A communication sysiem as reciled in claim 35,
wherein said reception system comprises said user request
interface.

37. A commuaication syslem as recited in claim 27,
wherein said reception system further comprises:

a receiver format converer in data communicalion with
said transceiver, wherein said receiver format converls
at least a portion of a data file into a format suitable for
playback by a user.

38. A communicalion system as recited in claim 27,

wherein said receplion system furiber comprises;:

an cutpul data converter in dala communication with said
digilal decompressor.

39, A communication system as recited in claim 27,
wherein said slorage device stores at least a portion of a data
file.

40. A commuanicalion system as reciled in claim 27,
wherein said storage device stores an entire data file.

41. A communication syslem as recited in claim 39,
wherein said storage device is a temporary storage device.

42. A communicalion system as recited in claim 40,
wherein said storage device is a lemporary storage device,

L) L | ¥ »
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AUDIO AND VIDEQ TRANSMISSION AND
RECEIVING SYSTEM

BACKGROUND OF THE INVENTION

The present invention relates generally to an audio
and video transmission and receiving system, and more
specifically to such a system in which the user controls
the access and the playback operations of selected mate-
rial.

Al the present time, only a video cassette recorder
(VCR) or a laser disk player (LDP) allow a viewer 1o
enjoy control over selection of particular audio/video
material. Using either a VCR or an LDP requires the
viewer to oblain a video tape either by rental or by
purchase. Remote accessing of the material has not yet
been integrated ino an efficient system.

Several designs have been developed which provide
the viewer with more convenient means of accessing
material. One such design is disclosed in U.S. Pat, No.
4,506,387, issued to Walter, The Walter patent discloses
a fully dedicated, multi-conductor, optical cable system
that is wired to the viewer's premises. While the system
affords the viewer some control over accessing the
matenial, it requires that a location designated by the
viewer be wired with a dedicated cable. The Walter
system further requires the viewer be at that location
for both ordering and viewing the audio/video mate-
rial.

U.S. Pat. No. 4,890,320, issued to Monslow, describes
a system which broadcasts viewer selected material toa
viewer atl a prescribed time. This system is limited in
that it requires multiple viewers in multiple locations to
view the audio/video material at the time it is broad-
casl, rather than allowing cech viewer 10 choose his or
her own viewing time. The system disclosed in Mons-
low also does not allow for the stop, pause, and multiple
viewing functions of exisung VCR technology.

U.S. Pal. No. 4,590,516, issued to Abraham, discloses
a system that uses a dedicated signal path, rather than
multiple common carriers, 10 transmit audio/video pro-
gramming. The receiver has no storage capability. The
system provides for only display functions, which limits
viewing to the time at which the material is ordered.
Like Monslow, the Abraham sysiem daes not allow for
the stop, pause, and multiple viewing functions of exist-
ing VCR technology.

U.S. Pai. No. 4,963,995, issued to Lang, discloses an
audio/video transceiver with the capability of editing
and/or copying from one video tape to another using
only a single tape deck. Lang does not disclose a system
with one or more libraries wherein a plurality of system
subscribers may access information stored in the film
and tape library or libraries, and play back the selected
information at a time and place selected by the sub-
scriber.

It is therefore an object of the present invention to
provide a user with the capability of accessing audio/v-
ideo material by integrating both accessing and play-
back conirols into a system that can use multiple exist-
ing communications channels.

It is a further object of the present invention to pro-
vide a picture and sound transmission system which
allows ihe user to remotely sclect audio/video material
from any location that has either telephone service or &
computer.

A still further object of the present imvention is to
provide a picure and sound transmission system
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wherein the selected audio/video material is sent over
any one of several existing communrication channels in a
fraction of real time to any location chosen by the user
that has a specified receiver.

Another object of the present invention is 1o provide
a picture and sound transmission system wherein the
user may play back the selected audio/video material at
any lime selected by the user and retain a copy of the
audio/video malerial for multiple playbacks in the fu-
ture.

Another object of the present invention is to provide
a picture and sound transmission system wherein the
information requested by the user may be sent as only
audio information, only video information, or as a com-
bination of zudio and video information.

Additional objects and advantages of the invention
will be set forth in the description which follows, and in
part will be obvious from the description, or may be
learmed by practice of the invention. The objects and
advantages of the invention mey be realized and ob-
tained by means of the instrumcntalitics and combina-
tions particularly pointed out in the appended claims.

SUMMARY OF THE INVENTION

To achieve the objects in accordance with the pur-
poses of the present invention, as embodied and de-
scribed herein, the transmission and receiving system
for providing information to remote locations com-
prises source material library means prior to identifica-
tion and compression; identification encoding means for
retrieving the information for the items from the source
meterial library means and for assigning a unique identi-
fication code to the retrieved information; conversion
means, coupled to identification encoding means, for
placing the retrieved information into a predetermined
format as formatted data; ordering means, coupled to
the conversion means, for placing the formatied data
into a sequence of addressable data blocks; compression
means, coupled o the ordering means, for compressing
the formatted and sequenced dsta; compressed data
storing means, coupled 1o the compression means, for
storing as a file the compressed sequenced data received
from the compression means with the unique identifica-
tion code assigned by the ideniification encoding means;
and transmitter means, coupled 1o the compressed data
storing means, for sending at least a portion of a specific
file to a specific one of the remote locations.

The present invention further comprises a distribu-
tion method responsive to requests identifying informa-
tion to be sent from a transmission system (o a remote
jocation, the method comprising the steps of storing
audio and video information in a compressed data form;
requesting transmission, by a user, of at Jeast a part of
the stored compressed information to the remote loca-
tion; sending at least a portion of the stored compressed
information 1o the remote location; receiving the sent
information at the remote location; boffering the pro-
cessed information at the remote location; and playing
back the buffered information in real time at a time
requested by the user,

Additionally, the present invention comprises a re-
ceiving system responsive to a user input identifying a
choice of an item stored in a source material library to
be played back to the subscriber at 8 location remote
from the source material library, the item containing
information to be sent from a transmitter to the receiv-
ing system, and wherein the receiving system comprises
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transceiver means for sutomatically receiving the re-
quested information from the transmitter as compressed
formatted data blocks; receiver format conversion
means, coupled 10 the fransceiver means, for converting
the compressed formatted data blocks ino a format
suitable for storage and processing resulting in playback
in rezl time; storage means, coupled to the receiver
format conversion means, for holding the compressed
formatted data; decompressing means, coupled to the
receiver format conversion means, for decompressing
the compressed formatted information; and output data
conversion means, coupled to the decompressing
means, for playing back the decompressed information
i rcal time at a time specified by the user.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorpo-
raled in and constitute a part of the specification, illus-
trate the presently preferred apparatus and method of
the invention and, together with the general description
given above and the detailed description of the pre-
ferred embodiment given below serve to eaplain the
principles of the invention. In the drawings:

FIGS. 1o-1g are high level block diagrams showing
different configurations of the transmission and receiv-
ing system of the present invention;

F1GS. 22 and 2b arc detailed block diagrams of pre-
ferred implementations of the transmission system of
the present invention;

FIG. 3 is a flowchart of a preferred method of order-
ing a sclection from z library in accordance with the
present invention;

FIG. 4 is 2 flowchart of a preferred method of user
request via a user interface of the present invention;

FIG. 5 is a flowchart of a preferred method of imple-
menting B queuc manager program of the present inven-
tion;

FIG. 6 is a block diagram of a preferred implementa-
tion of the receiving system of the present invention;

FIG. 7 is 2 flowchart of a preferred method of distri-
bution of the present invention; and

FIGS. Ba-8¢ are block diagrams of preferred imple-
mentations of data structures and data blocking for
items in the audio and video distnibution system of the
present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

F1GS. 1a-1g arc high level block diagrams showing
different configurations of the transmission and receiv-
ing system of the present invention. FIGS. 1a, 1b, 14, 1e,
1/, and 1g each show transmission system 100, described
in more detail below with respect 1o F1GS. 20 and 2. A
user of the transmission and receiving system of the
present invention preferably accesses transmission sys-
tem 100 by calling a phone number or by typing com-
mands into & computer. The user then chooses audio
and/or video material from a list of svailable items
which he or she wants to listen to and/or watch.

As shown in FIG. 14, the transmission and receiving
system may preferably comprise 8 peer to peer configu-
ration where one transmission system 100 communi-
cates with one reception system 200. As shown in FIG.
1b, the transmission and receiving system of the present
invention may alternatively comprise a plurality of
reception systems 200, 200°, 200", and 200", which are
each associated with a single transmission system 100,
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FIG. 1c shows a high level block diagram of the
transmission and receiving system of the present inven-
tion including remote order processing and item data-
base 300, described in more detail with respect to FIG.
3. Remote order processing and item database 300 pref-
erably enables users to access desired items by remote
communication. The remote order processing and item
database 300 may communicate with a plurality of
transmission systems 100, 100, 100", and 100", cach of
which communicates with a respective set of reception
systems 200, 200°, 200", and 200", Each of the reception
systems in sets 200, 200", 200", and 200" may preferably
communicate with a plurality of users.

FIG. 14 shows a high level block disgram of the
transmission and receiving system of the present inven-
tion including a transmission system 100 distributing to
& plurality of users via a reception system 200 config-
ured as a cable television system.

FIG. 1e shows a high level block diagram of the
transmission and receiving system of the present inven-
tion including a transmission system 100 distributing to
a pluralily reception systems 200 sad 200", In the config-
vration shown in FIG. 1e, reception system 200 is a
direct connection system wherein & user is directly
connected to transmission system 100. Reception sys-
tem 200' preferably includes a first cable television sys-
tem 2002 and a second cable television system 2005.
Users of cable television systems 2000 and 2006 are
indirectly connected to transmission sysiem 100.

FIG. 1f shows a high level block diagram of the
transmission and receiving system of the present inven-
tion including transmission system 100 distributing via
several channels to reception systems 200 and 200°.
Reception system 200 is preferably non-buffering. In
such a system, users are directly connected to transmis-
sion system 108, as in reception sysiem 200 in FIG. le.

Reception system 200’ shown in FIG. 1fis & cable
television system, as shown in reception systems 200° of
FIG. 1e. In FIG. 1f, the reception system 200’ is prefera-
bly buffering, which means that users may receive re-
quested material at & delayed time. The material is buff-
ered in intermediate storage device 200¢ in reception
system 200"

In the configuration of FIG. 1/, decompression of the
requesied material may preferably occur at the head
end of a cable television reception system 200°. Thus,
distribution may be provided 1o users via standard tele-
vision encoding methods downstream of the head end
of the cable distribution system. This method is pre-
ferred for users who only have cable television decod-
ers and standard television receivers.

FIG. 1gshows a high level block diagram of the trans-
mission and receiving system of the present invention
including transmission system 100 distributing to a re-
ception system 200, which then preferably transmits
requested material over airwave communication chan-
nels 2004, to g plurality of users. The transmission and
recciving system shown in FIG. 1g may preferably
transmit either compressed or uncompressed data, de-
pending on the requircments and existing equipment of
the user, The airwave transmission and receiving sys-
tem shown in FIG. 1g may preferably employ either
VHF, UHF or satellite broadcasting systems.

With respect to the transmission and receiving sytems
set forth im FIGS. 10-1g, the requested material may be
fully compressed and encoded, partly decompressed at
some stage in transmission system 100, or fully decom-
pressed prior to transmission. The reception systems
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200 may either buffer the requested material for later
viewing. or decompress in real time the requested mate-
rial as it is distributed by transmission system 100. Alter-
natively, the reception systems 200 of the present inven-
tion may perform a combination of buffering and non-
buffering by buffering some of the requested material
and decompressing the remainder of the requested ma-
terial for immediate viewing as it is distributed by trans-
mission system 100,

In direct connection configurations, such as reception
systems 200 shown in FIGS. ¢ and 1/, the user prefera-
bly selects the reception system 200 1o which the re-
quested material is sent, and optionally selects the time
playback of the requested material as desired. Accord-
ingly, the user may remotely access the transmission
system 100 from a location differenct than the location
of reception system 200 where the material will be sent
and/or played back. Thus, for example, a user may
preferably call transmission system 100 from work and
. have a movie sent to their house 10 be played back after
dinner or at any later time of their choosing.

In non-direct connection reception systems such as
shown in reception system 200’ of F1G. 1/, intermediate
storage device 200c may preferably include, for exam-
ple, sixteen hours of random access internal audio and
video siorage. A receplion sysiem with such storage is
capable of storing severa) requested items for future
playback. The user could then view and/or record a
copy of the decompressed requested material in real
time, or compressed in non-real lime, at a time of their
choosing. Accordingly, the user would not have to
make a trip to the store to purchase or rent the re-
quested material.

In any of the transmission and receiving systems iljus-
trated in FIGS. 1a-1g, the requested material may be
copy protected. To achieve copy proteciion, the re-
quested maicrial, as an item, is encoded as copy pro-
tected during storage encoding in transmission system
100. The user may then play back the item only one
time. The user may also optionally review select por-
tions of the item prior to its automatic erasure from the
memory of the reception system 200. In this way, re-
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quested material may be distributed to “view only”

users and also 1o “view and copy™ wvsers who wish to
retain copies of the distributed items.

Copy prolected programs, when decompressed and
played back, would have a copy protection technique
applied to the analog and digital output signals. The
analog video output is protecied {rom copying through
the use if irregular sync signals, which makes the signal
viewable on a standard television but not recordable on
2 sudio/video tecorder. Digital output protection is
effected through copy protect bit settings in the digital
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output signal, thus preventing a compatible digital re-

corder from recording the digital audio and/or video
signal stream. A protected item will not be passed 1o the
compressed data port of the digital recorder for off linc
storage. )
FIGS. 20 and 2b illustrate detailed biock diagrams of
preferved implementations of the transmission system
100 of the present invention. Transmission system 100
may either be located in one focility or may be spread
over a plurality of facilities. A preferred embodiment of
transmission system 100 may preferably include only
some of the elements shown in FIGS. 22 and 2.
Transmission systern 100 of a preferred embodiment
of the present invention preferably includes source ma-
terial library means for iemporary storage of items prior
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to conversion and storage in a compressed data library
means. The items of information may include analog

and digital audio and video information as well as physi- -

cal objects such as books and records which require
conversion 1o a compatible media 1ype before convert-
ing, compressing and storing their audio and video data
in the compressed data library means.

As shown in FIG. 2a, the source material library
means included in transmission system 100 preferably
includes a source material library 111. The source mate-
rig] library 111 may include different types of materials
including television programs, movies, audio record-
ings, still pictures, files, books, computer tapes, com-
puter disks, documents of varions sorts, musical instru-
ments, and other physical objects. These matcrials are
converted to or recorded on a media format compatible
to the digital and analog inputs of the system prior to
being compressed and stored in a compressed data Ji-
brary 118. The differemt media formats preferably in-
clude digital or snalog audio and video tapes, laser
disks, film images, optical disks, magnetic disks, com-
puter tapes, disks and, cariridges.

The source material library 111, according to a pre-
ferred embodiment of the present invention, may pref-
erably include a single source maierial library or a plu-
rality of source material libraries. If there are a plurality
of source material libraries. they may be geographically
located close together or may be located far apart. The
plurality of source material libraries may communicate
using methods and channcls similar to the methods and
channel types which libraries may employ for commu-
nication with the receiving system 200 of the user, or
the source material libraries may communicate via any
available method.

Prior 1o being made accessible to 2 user of the trans-
mission and receiving system of the present invention,
the item must be stored in at least one compressed data
library 118, and given a unique identification code by
identification encoder 112. Storage encoding, per-
formed by identification encoder 112, aside form giving
the item a uvnique identification code, optionally in-
volves logging details about the item, called program
notes, and assigning the item a popularity code. Storage
encoding may be performed just prior to conversion of
the item for transmission to reception system 200, at any
time after starting the conversion process, or after stor-
ing the item in the compressed data library 118.

In a preferred embodiment of the present invention,
the method of encoding the information involves as-
signing & unique identification code and a file address to
the item, assigning a popularity code, and inputting the
program notes. This process is identical for any of the
different media types stored in the source material hi-
brary 111.

The transmission system 100 of the present invention
also preferably includes conversion means 113 for plac-
ing the items from source material library 111 into a
predetermined format as formatted data. In the pre-
ferred embodiment, after identification encoding is per-
formed by identification encoder 112, the retrieved
information is placed into & predetermined format as
formatted data by the converter 113. The items stored
in source material library 111 and encoded by identifica-
tion encoder 112 may be in either analog or digital form.
Canverter 113 therefore includes analog input receiver
127 and digita! input receiver 124. If items have only
one format, only one type of input receiver 124 or 127
IS necessary.
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When the information from identification encoder
112 is digital, the digital signal is input to the digital
input receiver 124 where it is converted to a proper
voltage. A formatter 125 sets the correct bit raics and
encodes into least significant bit (Isb) first pulse code
modulated {pcm) data. Formatier 125 includes digital
audio formatter 1254 and digita! video formatter 1255.
The digital sudio information is input into 2 digital
audio formatter 128z and the digital video information,
if any, is input into digital video formatter 125b. For-
matier 12% outputs the daia in a predetermined format.

When the retrieved information from identification
encoder 112 is analog, the inforamtion is input 1o an
analog-to-digital converter 123 to convert the analog
data of the retrieved information into a series of digital
data bytes. Converter 123 preferably forms the digital
data bytes into the same format as the output of {format-
ter 125,

Converter preferably includes an analog audio con-
verter 123a and an anslog video converter 123b. The
analog audio converter 123a preferably converts the
retrieved audio signa! into pcm data samples at a fixed
sampling rate. The analog video converter 1235 prefer-
sbly converts the analog video information, retrieved
from identification encoder 123, into pcm dala also at
fixed sampling rates.

If the retrieved information being converted contains
only udio infarmation, then the audio signat is fed to
the appropriate digital sudid input or analog input.
When the retrieved information contzins both audio
and video information, the audio and video signals are
passed simultaneously 1o the audio and video converter
inputs. Synchronization between the audio and video
data can be maintained in this way.

If, for example. the retrieved information to be con-
verted from the source material library 111 is a motion
picture film, the picture frames in the film are passed
through a digital telecine device to the dighal input
receiver 124. Format conversion is then preferably per-
formed by digital video formatier 1256. Accompanying
audio information is passed through an optical or mag-
netic digital playback device. This device is connected
1o digita) audio formatter 125a.

In some cases, such as in inter-library transfers, in-
coming materials may be in a previously compressed
form so that there is no necd to pesform compression by
precompression processor 115 and compressors 128 and
129. In such a case, retrieved ilems arc passed directly
from identification encoder 112 1o the compressed data
formatter 117. The item database records, such as the
program notes which may also be input from another
system, 10 the compressed data formatting section 117,
where this data, if necessary, is reformatied 1o make it
compatibie with the material stored in compressed data
library 118. Such material may be reccived in the form
of digital tapes or via existing communication channels
and may preferably input directly to & short term stor-
age 117’ in the compressed data formalting section 117,

The transmission system 100 of the present invention
also preferably includes ordering means for placing the
formatted information into a sequence of addressable
data blocks. As shown in FIG. 24, the ordering means in
the preferred embodiment includes time encoder 114.
Afier the retrieved information is converted and for-
matied by the converter 113, the information may be
time encoded by the time encoder 114. Time encoder
114 places the blocks of converted formatted informa-
tion from converter 113 inio a group of addressable
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blocks. The preferred addressing scheme employs time
encoding. Time encoding allows realignment of the
audio and video information in the compressed data
formatting section 117 afier separatc audio and video
compression processing by precompression processor
115 and compressor 116.

The converted fermatied information of the re-
quested material is then preferably in the form of a
series of digital data bytes which represent frames of
video data and samples of the audio data. A preferred
relationship of the audio and video bytes to each other
is shown in FIG. 8. Incoming signals are¢ input and
converted in sequence, starting with the first and ending
with the last frame of the video data, and starting with
the first and ending with the last sample of the audio
data. Time encoding by time encoder 114 is achieved by
assigning relative time markers to the audio and video
data as it passes from the converter 113 through the
time encoder 114 to the precompression processor 118.
Realignment of audio and video data, system addressing
of particular data bytes, and user addressing of pariicu-
lar portions of items are all made passible through time
encoding.

Through the use of the address of an item and its
frame number it is possible to address any particular
block of audio or video data desired. From here, further
addressing down to the individual byte is possible
Frames and groups of frames may preferably be further
broken down, as necessary to the individual bytes and
bits, as required for certain processing within the sys-
tem.

User and system addressing requirements dictate the
leve! of granularity available to any particular section of
the system. Users are able to move through data in
various modes, thus moving through frame addresses at
various rates. For example, a user may desire to listen to
a particular song. They may preferably enter the song
number either when requesting the item from the com-
pressed data library 118 and only have that song sent to
their receiving system 200 or they may prelerably select
that particular song from the items buffered in their
receiving system 200. Internal to the system, the song is
associated with a starting frame number, which was
indexed by the system operator via the storage encod- .
ing process. The system item database may contain
information records for individual frames or groups of
frames. These can represent still frames, chapters,
songs, book pages, ¢tc. The frames are a subset of, and
are contained within, the items stored in the compressed
data library 118. Time encoding by time cncoder 114
makes itmes and subsets of itemns retrieveable and ad-
dressable throughout the transmission system 100, Time
encoding enables subsequent compression of the infor-
mation 10 be improved because data reduction
prpcesses may be performed in the time dimension. This
is described in greater detail below.

The transmission system 100 of the present invention
also preferably includes data compression means for
compressing the formatted and sequenced data. The
scquence of addressable data blocks which was time
encoded and output by time encoder 114 is preferably
sent to precompression processor 115. The data arriving
from time encoder 114 may be at varigus frame rates
and of various formats. Precompression processor 115
preferably includes audio precompressor 115¢ and
video precompressor 115b.

Video precompression processor 1156 buffers incom-
ing video dats and converts the aspect ratio and frame
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rate of the data, as required by compression processor
116. The frame bulfer 131 of video precompression
processor 1155 holds all incoming data unti) the dara is
compressed by the date compressor 116. The incoming
video data is processed for sample rate optimization,
aspect ratio fitting and buflered in buffer 130 for com-
pression processing by the video precompression pro-
cessor 115b.

Video precompression processor 11586 processes the
incoming video data so that if fits in1o the aspect ratic of
the transmission and receiving system of the present
invention. When incoming matenial with a different
aspect ratio than the aspect ratio of the system is se-
lected, & chosen background is preferably placed
around the inactive region of the video information. In
this way, no data is lost to differences in the aspect ratio
between incoming material, and the converted and
compressed data stored in transmission system 100
Images resulting from a different aspect ratio may have
an inactive region where background information is
contained, or may be converted into a best fit arrange-
ment, Ouipul from the video precompression processor
1155 is stored in the frame buffer 131, which is dual
ported and is directly addressable by video compressor
129.

The incoming audio data is processed for sample rate
and word length optimization and is then buffered in
buffer 130 for compression processing by the audio
precompression processor 115gAudio precompression
processor 113a may preferably transcode incoming
audio information, as required, to create the optimum
sample rate and word lengths for compression process-
ing. The output of the audio precompression processor
1150 is a constant sample rate signal of a fixed word
length which is buffered in frame buffer 130. The frame
buffer 130 is dual ported and is directly addressable by
audio compressor 128. Blocking the sudio data into
frames at audio precompression processor 115a makes it
possible to work with the audio data as addressable
packets of information.

Once precompression processing it finished, the
frames are compressed by the data compressor 116.
Compressor 116 preferably comprises an audio data
compressor 128 and a video data compressor 129. The
benefits of data compression performed by dawa com-
pressor 116 are shortened transmission time, faster ac-
cess lime, greater storage capacily, and smaller storage
space requirements. Compression processing performed
by compessors 128 and 129 requires myltiple samples of

data to perform optimum compression. Audio and

video informaion is preferably converted into blocks of
data organized in groups for compression processing by
audio compressor 128 and video compressor 129, re-
spectively. These blocks are organized as frames, and a
number of {rames are contained respectively in the
buffers 130 and 131. By analyzing a series of frames it is
possible 1o optimize the compression process.

Audio data is preferably compressed by sudio com-
pressor 128 by application of an adaptive differential
pulse code modulation (ADPCM) process 1o the audio
data. This compression pracess, which may be imple-
mented by the apt-x 100 digital audio compression sys-
tem, is manufgctured by Audio Processing Technology
(APT). Audio compression ratios of 8X or greater are
achieved with the APT system.

Compression by compressor 116 may be performed
on a group of 24 video frames may preferbly be passed
in sequence to the frame buffer 130 of the video pre-
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compression processor 1155 where they are analyzed
by video compressor 129 which performs date reduc-
tion processing on the vidco data. Video compression is
preferably performed by video compressor 129. Video
compression is achieved by the use of processors run-
ning algorithms designed to provide the greatest
amount of data compression possible. Video data com-
pression preferably involves applying 1wo processes: a
discrete cosine transform, and motion compensation.
This process is described in “A Chip Set Core of Image
Compression™, by Artieri and Colavin. Multiple frames
of video data may preferably be analyzed for patterns in
the horizontal (H), vertical (V), diagonal (zigzag) and
time (Z) axis. By finding repetition in the video data,
redundancy may be removed and the video data may be
compressed with a minimal foss of information.

In accordance with a preferred ambodiment of the
present invention, the transmission system 100 may
further comprise coripressed data sioring means, cou-
pled 1o the compression means, for storing as a file 1the
compressed sequenced data with the unique identifica-
tion code received from the deta compression means,
Afier compression processing by compressor 116, the
compressed andio and video data is preferably format-
ted and placed into a single file by the compressed data
storage means 117. The {ile may contain the compressed
audio and/or video data, time markers, and the program
notes. The file is addressable through the unique identi-
fication code assigned to the data by the identification
encoder 112,

Further, according to the present invention, the
transmission system preferably includes compressed
data library means for scparately storing composite
formatted data blocks for each of the files. The com-
pressed data storage means preferably includes com-
pressed data library 118, as shown in FI1G. 2b. Afier the
daia is processed into a file by the compressed data
storage means 117, it is preferably siored in a com-
pressed data library 118. In a preferred embodiment,
compressed data library 118 is a network of mass stor-
age devices connected together via a high speed net-
work. Access 10 any of the files stored in compressed
data library 118 is available from multiple reccption
systems 200 connected to the transmission and receiving
system.

Stored items are preferably accessed in compressed

data library 118 through a unique address code. The
unique address code is a file address for uniquely identi-
lying the compressed data items stored in the com-
pressed data library section of a library system. This file
address, combined with the frame number, and the
library system address allow for complete addressabil-
ity of all items stored in one or more compressed data
fibraries 118. Compressed daia library addresses along
with receiving system addresses are used to form a
coTpletcly unique address for distribution sysiem con-
trol.
" The unique address code is an address assigned to the
item by the sysiemn operator during storage encoding,
which is preferably done prior to long term storage in
the compressed data library 118, In a preferred embodi-
ment, the unique address code is used for requesting and
accessing information and items throughout the trans.
mission and receiving system. The unique address code
makes sccess 10 the requesied data possible.

The storage encoding process performed by encoder
112 also allows entry of item notes and production cred-
its. Production credits may include the title, names of
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the creators of the item such as the producer, direcior,
scsors, cic. Other details regarding the item which may
be of interest and which may make the items more ac-
cewsible are kept in an itemn dmiabase,

Item addresses are mapped 10 item names by identifi-
cation encoder 112 and may preferably be used as an
slternative metbod of sceessing items. The ftem names
are easier 10 remember, thus making user access more
intuitive by using flem names. The storage encoding
entry process performed in identification encoder $12
operates & program which updates a master item data-
base containing facts regarding iteros in the compressed
dsta library system. The storage encoding process may
be run by the system operator wherehy the system oper-
xtor accesses the master item database 1o track and
describe itemns stored in one or more compresscd data
{iorasies. The names and other facts in the itern database
sy preferadly be updased at any time via the storsge
encoding process. Changes made 1o the master item
database may be periodically sent 1o the remote order
processing and item dxiabase 300

As deseribed in more detail Ister, & user may prefera-
bly access an frem via its unique identification code, via
its title, or the user may use other known facts for ac-
cessing an item. The user may access items in the com-
pressed data Bbrary 348 disec(ly using the onique ad-
dress code or the user may obiain access vis the remote
arder processing and it dalabase 300. Indirect access
viz the remote arder processing and item database 308 is
possible using, far exampic, & synthesized voice system,
s query $ype of computer program interface, or cus-
fomer assistance operstors. In sddition to providing
interactive actess 10 thr remote order processing and
item datsbase 300, 2 catalog listing some or all available
titles may alwo preferably be published. With a pub-
lished catalog, users may obtain the unique address code
for an ftem very easily thereby allowing for retrieval
from the compressed dara library 18 without any help
from an interactive system.

Toachieve user access via an interactive system, facts
about the items may be kept in files as a part of the items
or the facts may be kept separately, for example, by
systems which only 10 inform users of the svailable
items and take orders. For example, in systems which
have portions split in separute locations, the facts about
the isems may be separated from the items themselves
and stored in separate files. A system of this type can
distribuie user erders 1o other portions of the transmis-
sion and receiving system for ultimate distribution to
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the requesting user. Further, to support a plurality of 50

users, multiple versions of the item database may prefer-
wbly reside either on multiple database servers, in cata-
logs. or on other computer systems.

The item dstebese master may reside in the system
control compuiey 1123 where may be is updeated and
kept corrent 10 the contents of the compressed data
library 118. The dats stored in the item database master
may be scoessed by uwsers via applicstion programs,
runniag on the sysiem control computer 1123, and on
the reception system 200 of the user. Users may connect
1o the item datadase via any available telecommunica-
tion channels Copies of the item database master oy
be updated and informed of new entries into com-
pressed data Hbrary 318 a1 periodic intervals determined
by the yysterns manager.

Other capies of the item datsbase master may also be
miade svaitable to users from the remate order process-
ing and item database 300 which batch processes and
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downloads user requests to the control computer 1123
of the compressed data library 18 viz standard tele-
communications or high speed communicstion chan-
nels. Moreover, multiple remote order processing and
itern database 300 sites make it possible for more loca-
tions ta process orders than there are library facilities,
and thus make order processing more efficient.

Prefarably, access of 8 requesied item via the remote
order processing and item database 300 operates as
follows. I the user does not know the title of the desired
itemn, he or she may request the ilem by naming other
unique facts reflated to the item. For example, a user
wquld be abile to access an itemn about Tibetan Medicine
by asking for all items which include information about
*Tiber” and include information about “Medicine.” The
temote order processing and item database 300 would
then be searched for all records matching this request. If
there is more than gne item with a match, each of the
names of the matching items are preferably indicated to
the user. The user then selects the item or items that he
or she desires. Upon selection and confirmation, by the
usar, & request for transmission of a particular item or
items is sent o the distribution manager program of the
system contrat computer 1123, The request contains the
address of the user, the address of the item, and option-
ally includes specific frame noumbers, snd a desired
viewing time of the item.

The storage encoding process performed by identifi-
cation encoder 112 akso allows entry of a populerity
code. The popularity code is preferably sssigned on the
basis of how often the corresponding item is expected to
be requested from the compressed data hibrary 118. This
popularity code can be used 10 determine the most
sppropriate form of media for storage of the com-
pressed data in a mixed media system. Mixed media
systems are preferably employed as more cost effective
storage in very large compressed data libraries 118,
Omee assigned, the popularity cade may be dynamically
updated, by factoring item ussge against systern ussge,
Thus, stored items are dynamically moved to the most
sppropriste media over their fife in the compressed data
library 118. 1f a particular item stored in compressed
data library 138 is retrieved frequently by users, storage
in compressed data library 118 is preferably on higher
speed, more reliable, and probably more expensive me-
dia. Such medis inchudes Winchester and magneto-opti-
cal disks.

If an item stored in compressed dats library 118 is

retrieved less frequently, it may be stored in the com-
pressed dats library 118 on » digital cassctic tape. Exam-
ples of such cassefie tapes are 3 Honeywell RSS-600
(Honeywell Inc. Minneapolis, Minn.), Summus Juke-
BoxFilm and tape library (Summus Computer Sysiems,
Houston, Tex. B00-255-9638), or equivalent cassettc
upes. All items stored in the compressed data lbrary
118 are on Jine and are connected to the high speed
network. Thus, they may be readily accessed.
- Instead of using a rémote order processing and item
database 300, the compressed data library 118 may in-
clude the program notes which were input by the sys-
tem operator. The program notes may preferably in-
clade the title of the item stored in the compressed data
library 118, chapter or song titles, running times, cred-
its, the producer of the item, acting and production
credits, etc. The program notes of an item stored in the
compressed data library 118 may be thus contsined
within the comptessed data file formed in the com-
pressed data formatier 1§7.
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In some cases, where muliiple compressed data li-
braries 118 are organized, the popularity code may
dictate distribution of a particular item 10 muliiple dis-
tribution systems. In such cases, 8 copy of the com-
pressed data is sept to another library and the other
library can then distribute the compressed data to users
concurrently with the original compressed data library
118,

The compressed data lbrary 118 is composed of a
network of storege devices connected through a High
Performance Parallel Interface (HPPI) Super Control-
Jer (available from Maximum Strategy Inc., San Jose,
Calif.). Therefore, multiple communicetion controtlers
may preferably access the large quentity of data stored
in compressed data library 118 at very high speeds for
transfer to a reception system 200 of a user upon re-
quest. For more details on this configuration see Ohren-
stein, “Supercomputers Seek High Throughput and
Expandable Storage™, Computer Technology Review,
pp- 33-39 April 1990.

The use of an HPPI controller allows file placement
oo multiple mass storage devices of the compressed
data library 118 with a minimum of overhead. Database
management software controls the location and track-
ing of the compressed data library 118 which can be
located across multiple clusters of file servers con-
nected logether by one or more high speed networks
over multiple systems.

The transmission system 100 of the present invention
may also preferably include library access/interface
means for receiving transmission requests 1o transmit
items and for retrieving formatted data blocks stored in
the compressed data library 118 corresponding to the
requests from users. The compressed audio and/or
video data blocks, along with any of the information
about the item stored in the compressed data library 118
may be accessed via library access interface 121. The
library access interface 121 receives transmission re-
quests cither directly from the users or indirectly by
remote order processing and item dawabase 300. The
transmission formal means 119 receives the request and
retrieves the composite formatied data block of the
requested item stored m compressed data library 118
and converts the compressed formatted data block into
a format suitable for transmission. The requested item is
then sent 1o the user via the transmitier 122 or directly
via interface 121.

In a preferred embodiment of the present invention,
customer access of an item stored in compressed data
library 118 via the library access interface 121 may be
performed in various ways. The methods of requesting
a stored item are analogous to making an airfine reserva-
tion or transferring funds between bank accounts. Just
s there are different methods available for these pro-
cesses it is desirable to have several ordering methods
available to the vsers of the system of the present inven-
tion. For example, telephone tone decoders and voice
vesponse hardware may be employed. Additionally,
operator assisted service or user terminal interfaces may
be used.

Customer access via telephone tone decoders and
voice response hardware is completely electronic end
may preferably be performed between & sysiem user
and a computer order entry system. The user may ob-
tain help in ordering an item from a computer synthe-
sized voice. With such an access method, the user will
normally be accessing a dynamic catalog to assist them.
Confinnation of selections and pricing information may
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preferably be given 10 the user prior to completion of
the transaction. .

This process of access, performed by remote order
processing and item database configuration 300, shown
in FIG. 1, preferzbly includes the following sleps,
shown in flowchan 3000 of FIG. 3. First, the user calls
the sysiem access number (step 3010). Upon success-
fully dialing the system access number, the user receives
instructions from the sysiem (step 3020). The instruc-
tions may preferably include sieps the user must take in
order to place an order. Preferably, the instructions
may be bypassed by the experienced user who knows
how to place an order.

The user then enters a customer ID code by which
the system accesses the user's account, and indicates to
the system that the user is a subscriber of the system
(step 3030). In response to the user entering his ID code
in step 3030 the system confirms whether the user is in
good standing (step 3040). If the user is in good stand-
ing, the sysiem queues the user to input his request (step
3050).

The user request may preferably be made from a
catalog sent to each of the subscribers of the system.
The user will preferably identify his choice and enter
the corresponding identification code of the item (step
3060). The system then preferably confirms the selec-
tion that the user has made and informs the user of the
price of the selection (step 3070).

The user then indicates whether the confirmation
performed in step 3070 is correct (step 3080). If the
confirmation performed in step 3070 is correct, the user
so indicates and then inputs a desired delivery time and
delivery location (step 3090).

If 1he confirmation performed in slep 3070 does not
result in the selection desired by the user, the user re-
inputs the item identification code in step 3060 and the
confirmation sieps 3070 and 3080 are repeated. There-
fore, proper selection of the sclected item is insured.
Once there is confirnmation, the user enters the playback
time and destination in step 3090.

The user then preferably confirms that the order is
correct (step 3100). The confirmation performed in step
3190 includes confirmation of the entire transaction
including the selected item, the selected time of play-
back, and the location of playback. The transaction is
then completed and the request is placed on a transmis-
sion queuc at the appropriate compressed data library
118 {step 3110).

Access by the users via operator assisted service in-
cludes telephone operators who answer calls from the
users. The operators can sign up new customers, take
orders, and help with any billing problems. The opera-
tors will preferably have computer terminals which
give them access 10 account information and available
program information. Operators can also assist a user
who does not know a title by looking up information
stored in files which may contain the program notes, as
described above, Once the chosen program is identified,
the operator informs the vser of the price. After the user
confirms the order, the user indicates the desired deliv-
cry time and destination. The operator then enters the
user request into the system. The request is placed in the
transmission queue.

Access by a user terminal interface method provides
the user with access from various terminals including
personal computers, and specialized interfaces built imo
the reception system 200 for the user. Such access al-
lows a user to do a search of available programs from a
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computer screen. This process involves the steps 4000
shown in FIG. 4.

FIG. 4 is a flowchart of a preferred method of user
request via & user interface of the present invention. In
the preferred method of FIG. 4, the user first logs onto
the user terminal interface (step 4010). After the user
logs on, the user may preferably select a desired item by
scarching the database of available titles in the library
system control computer 1123 or any remote order
processing and item database 300 (step 4020). The
search may preferably be performed using the database
containing the program notes, described above with
respect to FIGS. 22 and 2b. 1t is possible to process
orders and cperate a database of available titles at multi-
ple locations remote of the source material library 111.
Users and order processing operators may preferably
access such remote systems and may place transmission
requests from these systems. Orders placed on these
systems will be processed and distributed 1o the appro-
priate librarics. After the desired item is found, the user
selects the item for transmission at a specific time and
location (step 4030).

To complete an order, the remote order processing
and item dawabase 300 preferably connects to the com-
pressed data library 118 of choice via the library access
interface 121 and communicates with the Jibrary system
control computer 1123, Preferably the user’s account
1D, identification of the item for transmission and the
chosen destination for the item are communicated.
Through employment of distributed order processing
systems of this type many orders may be processed with
minimal library overhead.

All transmission requests from the access methods are
placed into a transmission queue managed by the library
system control computer 1123, This queue is managed
by s program that controls the distribution of the re-
guested items to (he reception sysiem 200 of the vser.
The queue manager program also operates in the system
control computer and keeps track of the user 1D, the
chosen program and price, the user channel 1ype, the
number of requests for a given program, the latest deliv-
ery time, and the compressed data library media type
(for example, high speed or low speed). From this infor-
mation, the queuc manager programn makes best use of
the available distribution channels and media for effi-
cient transmission and storage of the requested items.

The queue manager program also manages the file
transmission process for multiple requests for & single
file, stored in the compressed data library 118. During a
given time period, the queue manager program will
oplimize access to the compressed data library 118,
wherever possible it will place the data on multiple
outputs for sonultaneous transmission to more than ane
requesting user.

The conversion performed by transmission data con-
verter 119 encodes the data for the transmission chan-
nel. The transmission data converter transfers the de-
sired segments of data from the compressed data library
118 onto the communication channel which is used to
deliver the data 10 the reception system 200.

The transmission systern 100 of the present invention
preferably further includes transmitter means 122, cou-
pled to the compressed data library 118, for sending at
least a portion of a specific file 10 at least one remote
location. The transmission and receiving system of the
present invention preferably operates with any available
communication channels. Each channel type is accessed
through the use of a communications adsptor board or
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processor connecting the data processed in the trans-
mission format converter 119 to the transmission chan-
nel.

A preferred embodiment of the present invention also
includes means by which 10 access users via common
access lines. These may include standard telephone,
ISDN or B-ISDN, microwave, DBS, cable television
systems, MAN, high speed modems, or communication
coupless. Metropolitan Area Networks (MANs) which
Afe COMmMON carrier or privale communication channels
are designed to link sites in a region. MANs are de-
scribed by Morresle and Campbell in “Metropolitan-
area networks™ (JEEE Spectrum, May 1990 pp. 40-42).
The communication lines are used to transmit the com-
pressed deta at rates up to, typically, 10 Mb/scc.

In order 10 serve a multitude of channel types, a
preferred embodiment of the present invention includes
a multitude of output ports of each type connected to
one or more computers on the transmission and receiv-
ing system. The management of transmission is then
distributed. That is, the computer controlling the trans-
mission queue tells the transmission encoding computer
its task and then the task is executed by the transmission
encoding computer, independent of the transmission
queue computer. The transmission quewe computer
provides the data for transmission by the file server
which also distributes to other transmitters Jocated in
the same or other transmission encoding computers.

FIG. 5 is a flowchart of a preferred method of imple-
menting a queue manager program of the present inven-
tion. The queue manager program, in the distribution
process, preferably confirms availability of an item from
the compressed data library 118 and logically connects
the item stored in compressed data library 118 to the
communications controller, illustrated in FIG. 2a (step
5010). After availsbility is confirmed in step 5010, the
data awaits transmission by the transmitter 122,

Afier availability is confirmed in step 5010, the com-
munications controller preferably makes the physical
connection to the reception system 200 of the user (step
5020). This is normally done by dialing the receiving
device of the user. The reception system 200 preferably
answers the incoming call and confinms the connection
{step 5030).

Once connected to the reception system 200, in steps
5020 and 5030, the data stored in compressed data li-
brary 118 is preferably transferred in data blocks from
the compressed data library 118 to the communications
controller (step 5040). The daws blocks are buffered by
the communications controller. The buffered data is
sent down the communications channel to the reception
system 200 by transmitter 122 {step 5050).

The transmitter 122 places the formatted data onto
the communications channel. This is an electrical con-
version section and the output depends upon the chosen
communication path. The signal is sent to the reception
system 200 in either a two way or s onc way communi-
cation process. In a standard telephone connection, the
transmitter 122 is preferably a modem. When using an
ISDN channel, the transmitter 122 is preferably a data
coupler.

In a preferred embodiment of the pretent invention,
many forms of communication channels may be em-
ployed. Distribution of information is by common car-
rier communication channels whenever possible. These
channels include common telephone service, ISDN and
Broadband ISDN, DBS, cable television systems, mi-
crowave, and MAN.
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In order that reception is performed efficiently, the
reception system 200 confirms reception of the initial
data block before receiving the remaining data blocks
whenever possible {step 5060). After all data blocks
have been received and receplion is confirmed, the
communications controller breaks the physical connec-
tion to the reception system 200 (step 5070). Then, con-
firmaticn of the transmission is sent 1o the gucuc man-
ager (stcp 5080). Finally, the queue manager updates the
list and sends the information 1o the billing program,
which updates the account of the user (step 5090).

When item distribution occurs through a broadcast-
ing method such as a communications satellite, the pro-
cess is onc way, with ongoing reception not being con-
firmed by the reception system 200. In these situations,
some further redundancy is included by transmission
formatter 122 with the data blocks for error correction
processing 1o be performed in the reception system 200.
In such one way communication siluations, the queue
manager program running in library system control
computer 1123 confirms teception, via telephone line
connection for example, to the reception system 200
afier distribution. This should occur prior 1o updating
the user’s account and the dispatch lists.

The real ime output signals are output to a playback
system such as an audio amplifier and/or television.
This output may also be sent to an audio/video recorder
for more permanent siorage. Moreover, in the preferred
embodiment only non-copy protected data can be re-
corded on an audio/video recarder. Any material
which is copy protecied will be scrambled at the video
outpul in a way which makes it viewable on a standard
audio/video receiver but does not allow for recording
of the material.

The reception system 200 has playback conirols simi-’

lar to the controls available on a standerd audio/video
recorder. These include: play, fast forward, rewind,
stop, pause, and play slow. Since items are preferably
stored on random access media. the fast forward and
rewinding functions are simulations of the actual evenis
which occur on a standard audio/video recorder.
Frames do not tear as on an audio/video recorder, but
in fast play modes they go by very quickly.

The library access interface 121 in the reception sys-
tem 200 preferably includes a title window where a list
of available titles are alphabetically listed. This window
has two modes: local listing of material contained
within the library system control computer 1123, and
library listing for all available tities which may be re-
ceived from the available, remotely accessible libraries.
The titles listed in this window are sent from the data-
base on the library systern control computer 1123 or the
femote order processing and item database 300.

The system may also preferably include dispatching
control software which receives input from the remote
order processing and item database 300 and sends distri-
bution requests to the distribution systems. In instances
where not all items are contained in each of the com-
pressed data libraries 118, the dispatching sofiware will
keep a list of the available titles in a panicular com-
pressed data library 118. The dispatch software may
also preferably coordinate network traffic, source mate-
ria} library 111 utilization, source material library 111
contents, and connection costs. By proper factoring of
these variabies, efficicnt use of the available distribution
channels msy be achieved.

FIG. 6 illustrates a block diagram of a preferred im-
plementation of the recepiion system 200 according 10
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the present invention. The reception system 200 is re-
sponsive to user requests for information stored in
source material Jibrary 111. The reception system 200 .
includes transceiver 201 which receives the audio and-
/or video information transmitied by transmitter 122 of
the transmission system 100. The transceiver 201 auto-
matically receives the information from the transmitter
122 Bs compressed formatted data blocks.

The transceiver 201 is preferably connected (o re-
ceiver format converier 202. The receiver format con-
verter 202 converts the compressed formatied data
blocks into a format suitable for playback by the user in
real time.

In the reception system 200 of the present invention,
the user may want to play back the requested item from
the source material library 111 at & time later than when
initially requested. If that is the case, the compressed
formatted data blocks from receiver format converter
202 arc stored in storage 203. Storage 203 allows for
temporary storage of the requested item until playback
is requested.

When playback is requested, the compressed format-
ted data blocks are sent ot data formatter 204, Dala
formatter 204 processes the compressed formatied data
blocks and distinguishes audio information from video
information.

The separated audio and video information are re-
spectively decompressed by audio decompressor 209
and video decompressor 208. The decompressed video
data is then sent simultaneously 1o converter 206 includ-
ing digital video output converter 211 and analog video
output converter 213. The decompressed audio data is
sent simultaneously 10 digital audio output converter
212 and analog audio output converter 214. The outputs
from converters 211-214 ere produced in real time.

The real ime output signals are cutput to a playback
system such as a TV or audio amplifier. They may also
be sent 10 an audio/video recorder of the user. By using
the reception system 200 of the present invention, the
user may utilize the stop, pause, and multiple viewing
functions of the receiving device. Moreover, in a pre-
ferred embodiment of the present invention, the output
format converters may be connected L0 a recorder
which enables the user 10 record the requested item for
future multiple playbacks.

FIG. 7 is a flow chart 400 of a preferred method of
distribution of the present invention. The distribution
method is preferably responsive to requests identifying
information to be sent from the transmission systern 100
1o remote locations. Method 400 assumes that the items
have already been stored in compressed data library
118.

As illustrated in F1G. 7, the first step of the distribu-
tion method 400 involves retrieving the information for
selected items in the source material library 111, upon a
request by a user of the distribution system (step 412).
This is analogous to taking books off of a shelf at the
local public library after the person has decided that he
or she would like o read them.

After the information for the selected items is re-
trieved in step 412, the distribution method 400 of the
present invention further comprises the step of process-
ing the information for efficient transfer (step 413). The
processing performed in step 413 preferably includes
assigning a unique identification code 1o the retrieved
information performed by identification encoder 112
shown and described with respect to FIG. 2o (step
413¢). The processing also preferably includes placing
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the retrieved information inlo a predetermined format
as formatted data by coaverter 113 (step 4134}, and
placing the formatted data into & seguence of address-
able data blocks by ordering mesns 114 (step 413¢).

Processing step 413 glso includes compressing the
formatted and sequenced data performed by data com-
pressor 116 (siep #13d), and sioring as a file \he com-
pressed sequenced data received from the data com-
pression means with the unigue identification essigned
by the identification encoding means {siep 413¢).

Afier the information is processed for efficient trans-
fer, in substeps #13a-¢ of siep 413, the distribution
method 400 of the present invention preferably includes
the step of storing the processed information is stored in
& compressed data library (step 414]. Prefecably, the
compressed data library is analogous 1o compressed
data librery 118, described with respect o FIG. 2a.

After the information is siored in a compressed dats
library 118, the transmission and receiving sysiem pref-

-
i

crably wails 10 receive a transmission request {step 415). 20

Upon receiving & fransmission request, from transmis-
sion system 100, the compressed formatted date is pref-
erably converted for output 10 a reception sysiem 200,
sclected by the user. The information is preferably
transmilled over an existing communication channel to
4 reception system 200, and is received by that system
{step 417). When the information js received in step 417,
it is preferably formatted for the particular type of re-
cepiion system 200 to which the information is semt.

Thie received information is preferably bufferad (step
418) by a storage means analogous to slemept 203
shown in F1G. 3. The information is preferabiy buffered
so that it may be stored by the user for possible future
viewings. The requested information is then payed back
to the reception system 200 of the yser et the time re-
guesied by the wser {step 419).

FIGS. 8a-8¢ are block diagrams of preferred imple-
mentations of data structures and data blocking for
items in the audio and video distribution sysiem. FIG.
Ba shows the block structure of video data where a
videa frame B12 is composed of a plurality of video
samples 811, and a second of video B13 is composed of
a plurality of video frames §12.

F1G. Bb shows the block structure of audio data
where an audio data frame 822 is composed of a plorai-
ity of audio sample 823, and a second of audio 823 is
composed of a plurality of audio data frames 821. FIG.
8¢ shows the block structure of a data frame 832 com-
posed of & plarality of dawa bytes 831, The combination
of the avdio frames 812, video frames 312, and data
frames 832 comprise the elements of a single item. FIG,
84 shows » block representation of for three illustrative
ftems which may be siored in the souree material ibrary
3111, Each of items §-3 contains its own arrengement of
video frames 817, audio {rames 822, and dats frames
832

FIG. 8¢ shows methods of distribution to reception
systems 200 with both mutiplexed and non-multiplexed
signal paths, both addressed and non-sddressed blocks
of items. A block of an item may be an entire item ar,
alternatively, may be only 2 portion of an item, as se-
lected by « user. Further, the blocks may be composed
of either compressed, partially compressed, or fully
decompressed data, as required by the configuration of
the receprion system 200

As shown in FIG. 8¢, the same block, for example,
block 1, may be simultaneously transmitted over differ-
ent distribution channels. The blocks when transmitred
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over one of the distribution channels may have receiver
addresses appended 1o the blocks or the receplion sys-
lem 200 may have been preconfigursd to receive the
blocks comprising data frames for pariicuiar items from
the active distribution channel.
Other embodiments of the invention will be apparent
to those skifled in the ant from consideration of the
specification and practice of the invention disclosed
herein. It is intended that the specification and examples
be considered as eaxemplary only, with the true scope
and spirit of the invention being indicated by the follow-
ing claims. -
What is claimed is:
1. A transmission system for providing information to
be ransmitied 10 remole locations, the transmission
sysiem comprising:
library means for storing items contsining informs-
tion; identification encoding means for retrieving
the information in the items from the library means
and for assigning a unique identification code Lo the
retrieved iaformation;
conversion means, coupled 10 the identification en-
coding means, for placing the reétrieved informa-
tiop in1o a predetermined format as formatied data;

ordering means, coupled 10 the conversion means, for
placing the formatted data into & sequence of ad-
dressable data blocks;

compression means, coupled (o the ordering means,

for compressing the formaited and sequenced data
blocks;

compressed dala storing means, coupled 10 the dats

compression means, for storing as files the com-
pressed, sequenced data blocks received from the
dala compression eans with the unigue identifica-
tion code assigned by the identification encoding
means; and

transmitter means, coupled to the compressed data

storing means, for sending a1 least a portion of one
of the files to one of the remote Jocations.

2. A ransmission sysiem a5 recited in claim 3,
wherein the transmitter means inciudes:

transmission format means for placing the com-

pressed, sequenced data blocks onta a communica- -
tion path.

3. A wrapsmission sysiem as recited in claim 1,
wherein the information in the itemns includes anslog
signals, and wherein the conversion means further com-
prises:

converling means, coupled to the identification en-

coding mesns, for A/D converting the analog sig-
nag of the informatiop into a series of digital bytes;
an

formatiing means, coupled to the converting means,

for converting ihe series of digital data byies inlo
formati=d data with a predetermined format.

4. A transmission System s recited in claim 1,
wherein the information in the items includes digitsl
signails, and wherein the conversion means further com-
prnses:

digita) input receiver means, coupled 10 the identifi-

cafion encoding means, for converting the digitai
signals of the information jnto predetennined voli-
age levels; and

formatting means, coupled to the digital input re-

ceiver weans, for converting the predetermined
valtage levels into formatied data witha predetar-
mined format.
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§. A (ansmission system as recited in claim 3,
wherein the information in the items includes digital
signals, and wherein the conversion means further com-
prises:

digital input receiver means, coupled to the identifi-

cation encoding means, for converting the digiial
signals of the information into predetermined voli-
age levels; and

voltage levels adjusting means, coupled to the digital

input receiver means, for converting the predeter-
mined voltage levels into formatted data with the
predetermined format.

6. A transmission system as recited in claim 2,
wherein 1the compressed dsta storing means further
comprises:

compressed date fibrary means for separately storing

a plurality of files, each including at least one com-
pressed, sequenced data block.

7. A transmission system as recited in claim 6, further
comprising:

sysiem contral interface means, coupled to the trans-

mission format means, for gencrating 8 listing of
available items; and pl library access interface
means, coupled to the transmission format means,
for receiving transmission requests to transmit
items, and for retrieving formatted data blocks
stored in the compressed data library means corre-
sponding 1o the requests from subscribers.

8. A transmission system as recited in claim 1, further
comprising:

precompression dala processing means, coupled to

the ordering means, for storing the formatted data
blocks.

9. A ftransmission system as recited in claim 1.
wherein the information in the items includes analog
audio information, and wherein the conversion means
further comprises:

audio converting means, coupled to the identification

encoding means, for converting the analog audio
signals into streams of digital audio data.

10. A transmission sysiem as recited in one of claims
1 or 9, wherein the information in the items includes
analog video information, and wherein the conversion
means further comprises:

video converting means, coupled to the identification

encoding means, for convening the analog video
signals into streams of digital video data.

11. A transmission system as recited in one of claims
1 or 9, wherein the information in the items includes
partially encoded information, and wherein the conver-
sion means further comprises:

digital input means, coupled to the identification en-

coding means, for receiving partial encoded infor-
mation in the items.

12. A transmission system a5 recited in claim 1,
wherein the data compression means comprises:

means for performing a multi-channe! analysis of the

formatted data for inclusion in a predetermined
algorithm; and

compression processors for running the predeter-

mined algorithm and for compressing the format-
ted data.

13. A transmission system as recited in claim 1,
wherein the compression means comprises:

means for identifying patterns in the formatied data

for inclusion in a predetermined algorithm; and
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compression processors for running the predeter-
mined algorithm and for compressing the format-
ted data.

14. A transmission system as recited in claim 12,
wherein the multi-dimensional analysis means includes
means for performing the multi-dimensional analysis in
the horizontal dimension.

15. A transmission system as recited in claim 12,
wherein the multi-<dimensional analysis means includes
means for performing the multi-dimensional analysis in
the vertical dimension.

16. A transmission system as recited in claim 12,
wherein the multi-dimensional analysis means includes
means for performing the multi-dimensional analysis in
the time dimension.

17. A transmission system as recited in claim 12,
wherein the multi-dimensional analysis means includes
means for performing the multi-dimensional analysis in
the zig-zag dimension.

18. A transmission system as recited in claim 1,
wherein the information in the items includes digital
signals, and wherein the conversion means further com-
prises formatting means for converting the digital sig-
nals of the information into formatted data with a prede-
termined format.

19. A distribution method responsive to requests from
a uscr identifying items in a transmission system con-
taining information to be sent from the transmission
system to receiving systems at remote locations, the
method comprising the steps of:

storing, in the transmission system, information from

items in a compressed data form, the information
including an identification code and being placed
into ordered data blocks;

sending a request, by the user to the transmission

system, for at least a pant of the stored information
10 be transmitted to the one of the receiving sys-
tems at one of the remote location selected by the
user;

sending at least a portion of the stored information

from the transmission system to the receiving sys-
tem at the selected remote location;

receiving the sent information by the receiving sys-

tem at the selected remoie location;

storing a complete copy of the received information

in the receiving system at the selected remote loca-
tion; and

playing back the stored copy of the information using

the receiving system at the selected remote loca-
tion a1 a time requested by the user.

20. The distribution method as recited in claim 19,
wherein the information i the items includes analog
and digital signals, and wherein the step of storing the
information comprises the sicps, performed by the
transmission $ystem, of:

converting the analog signals of the information to

digital components;

formatting the digital signals of the information;

ordering the converted analog signals and the format-

ted digital signals into a sequence of addressable
data blocks and;

compressing the ordered information.

21. The method of claim 19 wherein the step of stor-
ing the items includes the substep of

storing the ilems in a plurality of compressed audio

and video libraries in the transmission system.

22. The method of claim 1% further comprising the
steps, performed by the transmission system, of:
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storing a list of items available 1o the user from at

least one compressed data library; and

providing the user with the list so that the user may

remotely select 2 particular item for transmission.

23. The distribution method as recited in claim 19,
wherein the step of storing includes the siep of storing
the received information at the head end of & cable
television reception system.

24. The distribution method as recited in claim 19,
wherein the step of storing includes the step of storing
the received information in an intermediate siorage
device.

25. A receiving sysiem responsive 1o a user imput
identifying a choice of an item stored in a source mate-
rinl library st a transmission sysiem 1o be played back to
a user at & location remote from the source material
library, the item containing information to be sent from
the transmission system 10 the receiving system, the
receiving system comprising: .

requesting means for transmitting to the source mate-

rial library in the transmission system the identity
of the item;
transceiver means, coupled to the requesting means,
for receiving the item from the transmission system
as at Jeast one compressed, formatted data block;

receiver format conversion means, coupled to the
transceiver means, for converting the at least one
compressed, formatied data block into a format
suitable for storage processing, and for playback at
the receiver system;

storage means, coupled to the receiver format con-

version means, for storing a complete copy of the
formatted data;

decompressing mcans, coupled to the storage means,

for decompressing the copy of the formatted data;
and

output data conversion means, coupled to the decom-

pressing means, for playing back the decompressed
copy of the data at a time specified by the user.

26. A receiving system as recited in claim 25, furiher
comprising:

user interface means for translating the input into a

request for sending the requested information from
the transmitter to the receiving sysiem.

17. A receiving system as recited in claim 25, wherein
the output data conversion means includes recording
means which controls the playback of the copy.

2B_ A receiving system as recited in claim 25, wherein
the storage means stores the formatted information until
playback is requesied by an operator.

29. A receiving system as recited in claim 25, wherein
the formatted data includes video information, and
wherein the decompressing means further comprises:

video signa! decompressing means for decompressing

the video information contained in the formatted
data.

30. A receiving system as recited in claim 29, wherein
the output data conversion means further comprises:

digital video output means, connected to the video

signal decompressing means, for outputting a digi-
tal video signal; and

analog video output means, connecied to the video

signal decompressing means, for outputting an
analog video signal.

1. A receiving system as recited in claim 30, wherein
the video output means farther comprises:

copy protection means for preventing copying by the

user of protected information.
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32. A receiving sysiem as recited in claim 25, wherein
the formatted data includes audio information, and
wherein the decompressing means further comprises:

audio signaf decompressing means for decompressing

the audio information contained in the formatted
data.

33. A receiving system as recited in claim 32, wherein
the output data conversion means further comprises:

digital audio output means, connected to the audio

signal decompressing means, for outputting s digi-
tal audio signal; and

analog audio outpul means, cornected to the audic

signal decompressing means, for outputting an
analog audio signal.

34. A receiving system as recited in claim 28, wherein
the formatied data includes sudio and video informa-
tion, and whercin the decompressing means further
comprises:

video signal decompressing means for decompressing

the video information contained in the formatied
dzta; and

audio signal decompressing means for decompressing

the audio information comtained in the formatted
data.

35. A receiving system as recited in claim 25, wherein
the transceiver means receives the information via any
onc of telephone, I1SDN, broadband ISDN, satetlite,
common carrier, computer channels, cable television
systems, MAN, and microwave. )

36. A receiving system as recited in claim 25, wherein
the source material library is a compressed data library.

37. A receiving system as recited in claim 29, wherein
the output data conversion means further comprises
digital video output means, connected to the video
signal decompressing means, for outputting a digital
video signal.

38. A receiving system as recited in claim 29, wherein
the output data conversion means further comprises
analog video oulputl means, connected to the video
signal decompressing means, for outputting an analog
video signal,

39. A receiving system as recited in claim 32, wherein
the output data conversion means further comprises
digital audio output means, connected to the audio sig-
nal decompressing means, for outpulting a digital audio
signal.

40. A receiving system as recited in claim 32, wherein
the output data conversion means further comprises
snalog audio output means, connecied to the audio
signul decompressing means, for outputting an analog
audio signal.

41. A method of transmitting information to remote
locations, the transmission method comprising the steps,
performed by a transmission system, of:

storing items having information in a source material

library;

retrieving the information in the items from the

source material library;

assigning a unique identification code to the retrieved

information;

placing the retrieved information into & predeter-

mined format as formatied data;

placing the formatted datas into a sequence of address-

able data blocks:

compressing the formatted and sequenced data

blocks;
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storing, as a file, the compressed, formatted, and se-
quenced data blocks with the assigned unique iden-
tification code; and
sending 2t least a portion of the file'to one of the
remote jocations, 5

42. A transmission method as recited in claim 41,
wherein the step of placing further includes the steps of;

A/D converting analog signals of the retrieved infor-

maltion into & series of digiwal data bytes; and
converting the series of digital data bytes into format-
ted data with a predetermined format.

43. A transmission method as recited in claim 41,
wherein the step of placing further includes the steps of:

converting digital signals of the retrieved information

into predetermined voltage levels; and

converting the predetermined voltage levels into

formatted data with a predetermined format.

#4. A transmission method as recited in claim 41,
wherein the step of placing further includes the step of
converting digital signals of the retrieved information
into formatted data with a predetermined format,

45. A transmission method as recited in claim 41,
wherein the storing step further comprises the step of:

separately storing a plurality of files, each including

compressed, sequenced data blocks.

45. A transmission method as recited in claim 45,
further comprising the steps, performed by the trans-
mission system, of:

generating a listing of available items;

seceiving transmission requests 1o transmil available

itemns; and

retricving stored formatted data blocks correspond-

ing to requests from users.

47. A distribution system including a transmission
system and a plurality of receiving systems at remote
locations, the transmission system being responsive 1o 35
requests identifying itemns containing information 1o be
sent from the transmission system (o the receiving sys-
tems at the remote locations, the distribution system
comprising:

storage means in the transmission system for storing 49

information from the items in a compressed data
form, in which the information includes an identifi-
cation code and is placed into ordered data blocks;
Tequesting means in the transmission system, coupled
to the storage means, for receiving requests from a
user for at least a pant of the stored information 10
be transmitted to the receiving sysiem at one of the
remote locations selected by the user;

transmission means in the transmission system, cou-
pled to the requesting means, for sending at least a
portion of the stored information to the receiving
sysiem at the selected remole Jocation;

receiving means in the receiving system for receiving

the rransmitted information;

memory means in the receiving system, coupled to

the receiving means, for storing a complete copy
the received information; and

playback means in the recciving system, coupled to

the memory means, for playing back the stored
copy of the received information at a time re-
quested by the user.

48. A distribution system as recited in claim 47,
wherein the information in the items includes analog
and digital signals, and wherein the storage means fur-
ther comprises:

conversion means, for converting the analog signals

of the information 1o digital components;
formatting means, coupled to the conversion means,
for formatting the digital signals of the information;
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ordering means, coupled to the formatting means, for
ordering the converted analog signals and the for-
matted digital signals into & sequence of address-
able data blocks and;

compression means, coupled to the ordering means,

for compressing the ordered information. )

49. A distribution system as recited in claim 47,
wherein the memary means includes means for recejv-
ing information at the head end of a cable television
reccption system. .

50. A distribution systemn as recited in claim 49,
wherein the head end of the cable television reception
system includes means for decompressing the received
signals and distributing the decompressed received sig-
nals.

51. A distribution system as recited in claim 49,
wherein the head end of the cable television reception
system includes means for distributing compressed sig-
nals.

52, A distribution system as recited in claim 49,
wherein the head end of the cable television reception
systern includes means for decompressing the received
signals and for distributing the decompressed received
signals and campressed received signals.

53. A distribution system 8s recited in claim 47,
wherein the memory means is an intermediate storage
device.

54. A method of receiving information at a receiving
sysiem from a transmission system which information is
responsive to an input from a user, the input identifying
a choice of an item stored in a source material library to
be played back L0 the user at 4 receiving sysiem at a
location remote from the source material hibrary, the
item containing information to be sent from the trans-
mission system to the receiving sysiem, the receiving
method comprising the steps of:

transmitting the identiry of an item {rom the user 1o

the source material library at the transmission sys-
tem;

receiving at the receiving system the item from the

transmission sysicm 2s at least one compressed
formatted datwa block;

converting, at the receiving system, the at least one

compressed formatted data into a format suitable
for storage processing and for playback in real
time;

storing the converted information a1 the receiving

system;

decompressing the stored information at the receiv-

ing system; and

playing back, at the receiving system, the decom-

pressed information at a time specified by the user.

§5. A receiving method, as recited in claim 54,
wherein the decompressing step further includes the
step of decompressing video information coniained in
the stored information.

56. A receiving method 85 recited in claim 54,
wherein the decompressing step further includes the
step of decompressing audio information contained in
the stored information.

57. A receiving method as recited in claim S4,
wherein the decompressing step furthet includes the
steps of:

decompressing video information contained in the

stored information; and

decompressing audio information contained in the

stored information.

58. a receiving method as recited in claim 54, wherein
the step of transmitting further includes the step of
transmilting to & compressed data library the identity of

an item.
- L L] -* [ ]
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AUDIO AND VIDEO TRANSMISSION AND
RECEIVING SYSTEM

This is a contiouation of application Ser. No. 08/133,982,
filed Oct. 8, 1093, US, Pat. No. 5,550,863 which is a
contipuation application of prior application Ser, No.
07862,508 filed Apr. 2, 1992 which issued as U8, Pat. No.
5,253,275 on Qct. 12, 1993, which is a continuation appli-
cation of prior application Ser. No. 07/437,562 filed Jan, 7,
1991 wiich issued &s U.S. Pat. No. 5,132,992 on Jul. 21,
1992,

BACKGROUND OF THE INVENTION

The present invention relates generally to an audio aad

video transmission aod receiving system, and more specifi-

“cally w such a system in which the user controls the access
and the playback operalions of selected material.

At the present time, onfy a video cassette recorder {VCR)
or a laser disk player (LDIP) allow a viewer to enjoy cantrol
over seleition of particular audio/video material. Using
either 2 VCR or an LDP requires the viewer to obtain a videa
tape either by rental or by purchase. Remole accessing of the
material has not yei been integrated into an efficient sysiem.

Several designs bave been developed which provide the
viewer with more convemient means of accessing material.
One such design is disclosed in U.S. Pat. No. 4,506,387,
issued to Walter. The Walter palemt discloses a fully
dedicated, multi-conducior, optical cable system that is
wired lo the viewer’s premises. Whije the system affords the
viewer some control over accessing the material, it vequires
that a location desigaated by the viewer be wired with a
dedicated cable. The Walier system funther requires the
vigwer be 4t that lovativa for both ordering and viewing the
zudiolvider malerial,

U.S. Pat. No. 4,890,320, issued to Monslow, describes a
systemn which broadcasis viewer sclected material 10 a
viewer m a prescribed time. This system is limiled in that il
requires multiple viewers (o multiple locations to view the
audiofvideo wmaterial a1 the Ume it is broadcast, rather than
allowiag sach viewer ta choose his or her own viewing lime.
The system disclosed in Mouaslow also does pot allow for the
stop, pause, and multiple viewiag functions of existing VCR
techaology.

U.S. Pal. No. 4,590,510, issued 10 Abrabam, discioses a
systern thal uses a dedicated signal path, ratber than multiple
cotnmaon ¢arriers, to transmit audio/video programming. The
receives has no storage capability. The system provides for
ogly display feactions, which }imits viewing 10 the time at
which the material is ordered. Like Monslow, the Abrabam
system does pot allow for the siop, pause, and multiple
viewing functions of existing VCR technology.

US, Pal. No. 4,963,995, issued (o Lang, discloses an
audio/viden transceiver with the capability of editing and/or

copying from one videa tape to another using coly 2 single

tape deck. Lapg does not disclose a system with ope or wore
libraries wherein a plurality of system subscribers may
access information slored in the Alm and tape library or
\ibraries, and play back the selecled information at a time
and place selected by the subscriber.

ft is 1herefore an object of ihe present invention o provide
a user with the capability of accessing audio/video materizl
by integrating both accessing and playback copiols inwo a
system that can use multiple existing communications chao-
nels.

H is a further objert of the present invention to provide 8
picture and sovnd transmission system which allows the user
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10 remolely select audio/video material from any locauon
that has either (elephone service ar a computer,

Astill further object of the present invention is ta provide
a pittore and sound traosmission system wherein the
selected audiafvideo material is sent over say ane of several
exisling communication channcls in a fraction of real lime o
any location choseq by the user Lhat has a specified receiver.

Another abject of the present invention is to provide a
picture and sound transmissicn sysicm wherein 1be vser may
play back the selected audio/video ematerial at any time
selecied by user and retain a copy of the audiovideo
malerial for multiple playbacks io the future.

Another object of the present invention s w provide a
picture and sound irapsmission syslem wherein the infor-
mation requested by the user atay be seat as oanly audio
informnation, only video information, ar as a combination of
audio and video information.

Additional objects and advaatages of the invention will be
se1 forth inibe description which follows, and in part will be
obvicus from the description, or may be kearned by praclice
of the invenliop. The objecis and advantages of the invention
may be realized and obtained by means of the instumen-
talities and combinations particularly pointed oul in the
appended claims.

SUMMARY OF THE INVENTION

To achieve the obccts in accordance with the purposes of
the present invention, as embodied and described herein, the
tragsmission and receiving system for providipg informalion
Lo remote localions comprises source malerial library means
prior to identification and compressicn; identification encod-
ing weans for reldeving the information for the items from
the source material library means and for assigning a unigque
idemification code 1o the retreved information; cooversion
meaus, coupled to idenification encoding means, for placing
the retricved information into a predetermined format as
formatied data; ordering means, coupled lo the conversion
means, for placing the formatted dats iote a sequence of
addressable data blocks; compression meaas, coupled lo the
ordering means, for compressing the formatted and
sequenced data; compressed data storipg means, coupled fo
the compression weans, {or storing as a fie the compressed
sequenced data received from the compressiop means wilh
the unigue identification code assigned by the identification
encoding weans; aod (rausmilier means, coupled to the
compressed dala sloring means, for sepding at least a portion
af a specific filg to 2 specific one of the remoafe locations.

The present invenlion further comprises a distribution
method respensive 10 requests identifying infermation to be
senl from a lransmission sysiem fo a remofe location, the
method comprising the steps of storing awdio and video
information ia 2 compeessed data form; requesting
transmissivn, by a user, of at least 2 part of the siored
compressed informalion to the remole location; seadiog at
least 3 ponticn of the siored compressed information the
remote location; receiviog the sent informatian at the remote
location; buffering the processed information at the remote
location; and playisg back the buffered information in real
time at a time requested by the user.

Adiditionally, the presem inveniion comprises a receiving
systea resgonsive Lo & user input ideatifying a chojce of an
illem stored in a source material library 1o be played back to
the subscriber a1 a location remmote from the source material
library, the ilerm cootaining information to be seat om a
trapsmilter 1o the receiving sysiem, and wherein the receiv-
ing system compriscs lransceiver means for automatically
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receiving the requested information from the transmitier as
compressed formatted data blocks; receiver format conver-
sion means, coupled to the transceiver means, for converting
the compressed formatted data blocks inte a format suitable
for storage and processing resulting in playback in real tige;
storage means, coupled lo the receiver format conversion
means, for holding the compressed fonmatted data; decom-
pressing means, caupled to the receiver formal coaversion
means, for decompressing the compressed formated infor-
mation; and output dala conversion means, coupled 1o the
decompressing means, for playing back the decompressed
information in real time at 2 time specified by the user.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of the specification, illusirate the
presently preferred apparatus and method of the invenlion
and, together with the general descriplion given above and
the detailed descriplion of the preferred embodiment given
below scrve 1o explain the principles of the invention. 1a the
drawings:

FIGS. la-1g are high level block diagrams showing
different configurations of the transmission and recciving
system of the present invention;

FIGS. 2e and 2b are detailed block diagrams of preferred
implemenlations of the ransmission system of Lhe present
invention;

FIG. 3 is a Bowcharl of a preferred method of ordering a
selection from a library in accordance with the present
wavention;

FIG, 4 is a flowchan of a prefcrred method of user request
via a user interface of the present invention;

FIG. § is 3 flowcharl of a preferred method of implement-
ing a queue manager program of the present invention;

FIG. 6 is a block diagram of a preferred implementation
of the receiving system of the present {ovention;

F1G. 7 is a Bowchart of a preferred method of distribution
of the present invention; and

FIGS. 8a—8e are block diagrams of preferred implermen-
tation of data structures and data blocking for items in the
audio and video distribution system of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIGS. la-lg arc high level block diagrams showipg
different configurations of the transmission and receiving
system of the present invention, FIGS. 1a, 1b, 14, 1e, 1f, and
1g cach show transmission system 100, described in more
detail below with respect 1o FIGS. 24 and 2b. A user of the
trarsmission and receiving system of the present invention
preferably accesses transmission sysiem 190 by calling a
phoae number or by typing cotnmaands into a computer. The
user Lhen chooses audio and/or video material from a list of
available items which he or she wants to lislen to and/or
watch.

As shown in FIG. 1a, the transmission and receiving
syslem may preferably comprise a peer to peer configuration
where one transmission system 100 communicates with one
reception system 200. As shown in F1G. 15, ihe transmission
and receiving syslem of the present invenlion may alterna-
tively comprise a plurality of reception systems 200, 200,
200", and 200", which are each associated with a single
transmission system 100.

FIG. 1c skows a high Jevel block diagram of lbe lrans-
mission and receiving system of the present invention

-

5

25

45

60

65

4

including remote order processing and ilem dalabase 300,
described in more detail with respect 1o FIG. 3. Remole
order processiog and item database 300 preferably enables
users 10 access desired items by remote communication. The
remole order processing and item database 300 may com-
muaicate with a pluralily of ransmission systems 100, 100",
100", and 100", each of which communicales with a respec-
live se1 of reception systems 200, 200°, 200", and 200™. Each
of the reception systems in sets 200, 2007, 200", and 200"
may preferably communicate with a plurality of users.

FIG. 14 shows a high level block diagram of the trans-
mission and receiving system of the present invention
including a ransmission system 100 distributing 1o a plu-
rality of users via a receplion system 200 confipured as a
cable television system.

FIG. le shows a high leve) block diagram of the trans-
mission and receiving syslem of the present invealion
including a transmission system 100 distributing to a plu-
rality reccption systems 200 and 200', In the configuration
shown in FIG. le, reception sysiem 200 is a direct connec-
lon system wherein a user is directly coanected 10 trans-
mission sysicm 100. Reception system 200" preferably
includes 4 first cable television system 200a and a second
cable television system 200b. Users of cable television
systems 200a and 2006 are indirectly connected 10 trans-
mission sysiern 100

F1G. 1f shows a high level block diagram of the trans-
mission and receiving system of the present invention
in¢luding transmission system 100 distributing via several
channels 1o recepuon sysiems 200 and 200'. Receplion
system 200 is preferably oon-buffering. o such a system,
users arc directly connected 1o Iransmission system 100, as
in receplion system 200 in FIG. 1e.

Reception system 200" shown in FIG. 1f is a cable
television system, as shown in reception system 200' of FIG.
le. In FIG. 1f, the receplion system 200" is preferably
buffering, which means that users may receive requested
material at a delayed time. The material is buffered in
intermediale storage device 200¢ in reception system 200",

In the configuration of FIG. 1f, decompression of the
requested material may preferably occur al the bead end of
a cable television reception system 200'. Thus, distribution
may be provided to vsers via siandard television encoding
methods downstream of the head end of the cable distribu-
tion system. This method is preferred for users who oaly
have cable Ielevision decoders and standard television
receivers.

FIG. 1g shows a high leve! block diagram of the trans-
mission and receiving system of the present invention
including transmission system 100 distributing 0 a recep-
tion system 200, which then preferably transmits requested
material over airwave communicalion channels 2004, 10 a
plurality of users. The transmission and receiviog system
shown in FIG. 1g may preferably transmit either compressed
or uncompressed data, depeading oa the requirements and
existing equipment of the user. The airwave transmission
and receiving system shown in FIG. 1g may preferably
employ either VHE, UHF or satellite broadcasting sysiems.

With respect o the iransmission and receiving sysiems sel
forth in FIGS. la-1g, the requested material may be fully
compressed and encoded, parily decompressed at some
stage in Iransmission system 100, or fully decompressed
prior to transmission. The reception systems 200 may either
buffer the requested malerial for laler viewing, or decom-
press in real lime the requested material as it is distributed
by transmission systern 100. Allernatively, Lhe recepiion
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systems 200 of the present invention may perform a com-
bination of buffering and non-buffering by buffering some of
the requested material and decompressing the remainder of
the requested material for immediate viewing as it is dis-
tributed by transmission system 100.

In direct conneclion configurations, such as reception
systems 208 shown in FIGS. 1e and 1f, tbe user preferably
selects the reception sysiem 200 to which the requested
material is sent, and optionally selects the time playback of
the requested material as desired. Accordingly, the user may
rernotely access the fransmission system 100 from a location
different than the location of reception system 200 where the
materal will be sent and/or played back. Thus, for ¢xample,
a user may preferably call transmission system 100 from
work and have 2 movic sent to their house 1o be played back
after dinper or at any later ime of their choosing.

In non-direct connection reception syslems such as shown
in receplion system 200 of FIG. if, intermediate storage
device 200¢ may preferably include, for cxample, sixtecn
hours of random access internal audio and video storage. A
reception syslem wilh such storage is capable of storing
severa) requesied items for future playback. The user could
then view and/or record a copy of the decompressed
requested material in real time, or compressed in non-real
lime, at a time of their choosing. Accordingly, the user
would oot have to make a trip to the store to purchase or rent
the requesied material.

In any of the transmission and receiving systems iflusirate
in FIGS. 1a-1g, lbe requested malerial may be copy pro-

tecled. To achieve copy prolection, the requested material, as

an item, is encoded as copy prolected during storage encod-
ing in ransmission systerz 100, The user may then play back
the itcm only onc lime. The user may also optionally review
select portions of the ilem prior 1o its automatic erasure from

the memory of the receptinn system 200, In this way, 5

requested malerial may be distribuled (o “view only” users
and also lo “view and copy” users who wish to retain copies
of the distribuled items.

Copy protected programs, when decompressed and
played back would have a copy protection lechnique applied
10 the analog and digital output signals. The analog video
output is protected from copying through the use of imegular
sync signals, which makes the signal viewable on a standard
television but not recordable on a audioAvideo reconder. The
receiving system recognizes copy protected programs and
disables the audio-video recorder. Digital autput prolection
is cffected through copy protect bit settings in the digital
oulput signal, thus preventing 2 compatible digital recorder
from recording the digital audic and/or video signal stream.
A protecied item will not be passed 10 the compressed data
part of the digita! recorder for off line siorage.

FIGS. 24 and 2b illustrale detailed block diagrams of
preferred implementations of the transmission system 100 of
the present invention. Transmission sysiem 100 may cilber
be located in ore facility or may be spread over a plurality
of facilities. A preferred embodiment of transmission system
100 may preferably include only some of the clements
shown in FIGS. 24 and 25,

Transmission syslem 100 of a preferred embodiment of
the present invention preferably includes source material
library means for temporary slorage of items prior lo con-
version and storage ia a compressed data library means. The
items of information may include analog and digital audio
and video information as wetl as physical objects such as
books and records which require conversion Lo a compatible
media Lype before converting, compressing and storing their
audio and video data in the compressed dalta library means.
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As shown in FIG. 24, the source material library means
included in transmission system 100 preferably includes a
source malerial library 111. The source malerial Library 111
may include different types of materials including television
programs, movies, audio recordings, sull pictures, files,
books, computer tapes, computer disks, documents of vari-
ous soris, musical instruments, and other physical objecls.
These materials are cooveried o or recorded on a2 media
format compatible 1o the digilal and analog inpuls of the
syslem prior to beinp compressed and stored in a com-
pressed dala Library 118. The different media formals prel-
erably include digital or analog sudio and video tapes, laser
disks, film images, optical disks, magnetic disks, computer
lapes, disks and, cartridges.

The sowrce maierial library 111, according 10 a preferred
emboediment of the present invenlion, may preferably
include a single source maierial library or a plurality of
source material libraries. If there are a pluralily of source
malerial libraries, they may be geographically iocaied close
together or may be located far apant. The plurality of source
material libraries may communicale using methods and
chanpels similar o the melhods and chanoel types which
librarics may ¢mploy for communicalion with the receiving
system 200 of the user, or the source maierial libraries may
communicale via any available method.

Prior to being made accessible (o a user of the transmis-
sion and receiving system of the present invention, the item
musl be stored in at leasl one compressed data Library 118,
and given a unique identificalion code by identificalion
encoder 112. Storage encoding, performed by ideatification
encoder 112, aside form giviog the item a unique identifi-
cation code, optiopally involves logging details about the
ilem, called program noles, and assigning Lbe ilem a popu-
larity code. Storage enceding may be performed just prior lo
conversion of the ilem for transmission 10 reception sysliem
200, at any time after starting the conversion process, or
affer storing the item in the compressed data library 118.

In a preferred embodiment of the present invention, the
method of encoding the infornmation involves assigning a
unique identification code and a file address to the item,
assigning a popularity code, and inputting the program
notes. This process is identical for any of the differenl media
types stored in the source material library 111.

The transmission system 108 of the present invention alsp
preferably includes cooversion means 113 for placing the
items from source material library 111 into a predetermined
format as formatted data. 1n the preferred embodiment, after
identification encoding 1s performed by identification
encoder 112, the retrieved information is placed into a
predelermined format as formatted data by the converter
113. The jtems stored in source malerial library 111 and
encoded by identificalion encoder 112 may be in either
analog or digital form. Converler 113 therefore includes
analog inpul receiver 127 and digilal input receiver 124, 1f
items bave only one format, only ooe type of input receiver
124 or 127 is necessary.

When tbe infonnation from identification encoder 112 is
digital, the digital signal is input (o the digital inpui receiver
124 where it is converied to a proper voltage. A formaiter
125 sets the correct bit rates and encodes into least signifj-
cant bit (1sb} first pulse code modulaled (pcm) data. For-
malter 125 includes digital audio formatter 1252 and digital
video formatier 125b. The digital audio information is input
ioto a digital audio formatter 125a2 and the digital video
information, if any, is input inlo digital video formatier
1255, Formatter 125 oulputs the dela in 2 predetermined
format.
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When the retrieved information from identification
encoder 112 is analog, the information is input to an analog-
to-digital converter 123 (o convert the analog data of the
retrieved information into a series of digital data bytes.
Coanverter 123 preferably forms the digital data bytes into
the same format as the outpul of formater 125.

Cooverter 123 preferably includes an analog audio con-
verter 1234 and an analog video converier 1235, The analog
audio conventer 123a preferably converts the retrieved audio
signal into pcm data samples al a fixed sampling rate. The
analog video cooverter 1236 preferably coaverts the analog
video information, retrieved from identification eocoder
123, into pem dala also at fixed sampling rates.

If the retrieved information being converted contains only
audio ioformation, then the audio signal is fed 10 the
appropriate digital audio input or analog audio inpul. When
the retrieved information conlains both audio and video
information, the audio and video signals are passed simul-
tancously to the audio and video converter inputs. Synchro-
nization between the audio and video data can be maintained
in this way.

If, for example, the rewrieved information 1o be converted
from the source material library 111 is a motion piciure film,
the picture frames in the film are passed through a digital
telecine device 1o the digital inpul receiver 124, Format
conversion is then preferably performed by digital video
formatier 1285. Accompanying audio information is passed
through an optical or magnetic digital playback device. This
device is conpected to digital audio formatier 125a.

In some cases, such as inter-library transfers, incoming
materials may be in a previously compressed form so that
there is no need 1o perform compression by precompression
processor 115 and compressors 128 and 129, 1o such a case,
retricved items are passed directly from identification
encoder 112 to the compressed dala formatier 117. The ilem
database records, such as the program noles which may also
be input from anolber system, to the compressed data
formatting section 117, where his data, if necessary, is
reformatted to make it compatible with the material stored in
compressed dala library 118, Such material may be received
in the form of digital lapes or via exisling communication
chanpels and may preferably ioput directly lo a short term
storage 117" in the compressed data formatting section 117.

The transmission system 100 of the present invention also
preferably includes ordering means for placing the formatted
information inlo a scquence of addressable data blocks. As
shown in FIG. 2z, the ardering means in the preferred
embodiment includes lime encoder 114, After the retrieved
informalion is converted and formatted by the converter 113,
the information may be lime encoded by the time encoder
114. Time encoder 114 places the blocks of converted
formatted information from converter 113 into a group of
addressable blocks. The preferred addressing scheme
cmploys time encoding. Time epcoding allows realignment
of the sudio and video information in the compressed data
formatting seclion 117 after separale audio and video com-
pression processing by precompression processor 115 and
compressor 116,

The converted formatted information of the requested
maleriat is then preferably in the form of a series of digital
data byles which represent frames of video data and samples
of the audio dala. A preferred relationship of the audio and
video byles to each other is shown in FIG. 8. Incoming
signals are inpul and converted in sequence, starting with the
first and ending with the last [rame of the video data, and
starting with the first and ending with the last sample of the
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audio data. Time cncoding by time encoder 114 is achieved
by assigning relative lime markers 1o the audio and video
data as it passes from the converter 113 through the lime
encoder 114 10 the precompression processor 115. Realign-
menl of audio and video data, system addressing of particu-
lar data byles, and user addressing of particular portions of
ilems are all made possible through lime encoding.

Through the use of the address of an item and its frame
number it is possible to address any particular block of audio
or video data desired. From bere, further addressing down 1o
the individual byle is possible. Frames and groups of frames
may preferably be further broken down, as necessary to the
individual bytes and bils, as required for certain processing
within the system.

User and syslem addressing requirements dictate the level
of graoularily available 10 any paricular section of the
syslem. Users are able 10 move through data in various
modes, thus moving through frame addresses a1 various
rales. For example, a user may desire to lislen 1o a particular
song. They may preferably enter the song number either
when requesting the item from the compressed data library
118 and only have thal song sent 1o their receiving syslem
200 or they may preferably select that particular song from
the items buflered in their receiving system 200. [nernal 1o
the system, the song is associated with a slarting [rame
number, which was indexed by the sysiem operator via Lhe
storage encoding process. The system ilem database may
contain information records for individual frames or groups
of frames. These can represcnt still frames, chapters, songs,
book pages, ctc. The frames are a subset of, and are
contained within, the items stored in the compressed data
library 118. Time encoding by time eacoder 114 makes items
and subsels of items retrievable and addressable throughout
the transmission system 100. Time eocoding enables sub-
sequent compression of the information to be improved
because dala reduction processes may be performed in the
time dimension. This is described in greater detail below.

The transmission system 100 of the present invention also
preferably includes data compression means for compress-
ing the formatted and sequenced data. The sequence of
addressable dala blocks which was time encoded and output
by lime encoder 114 is preferably sem to precompression
processor 115. The data arriving from lime encoder 114 may
be at various frame rates and of various formats. Precom-
pression processor 115 preferably includes audio precom-
pressor 115a and video prémmpressor 115b.

Video precompression processor 1155 buffers incoming
video dala and converts the aspect ratio and frame rate of the
data, as required by compression processor 116. The frame
buffer 131 of video precompression processor 1155 holds ail
incoming dala until the dala is compressed by the data
compressor 116. The incoming video dala is processed for
sample rale optimization, aspect ratio fitting and buffered in
buffer 130 for compression proecessing by the video precom-
pression processor 1156,

Video precompression processor 1156 processes Lhe
incoming video data so that it fits into the aspect ratio of the
transmission and receiving system of the present invention.
When incoming malerial with a different aspect ratio than
the aspect ratio of-the sysiem is selected, a chosen back-
ground is preferably placed around the inactive region of the
video information. In this way, no data is lost to differences
in the aspect ratio between incoming material, and the
converled and compressed data stored in the transmission
sysiem 100, Images resulting from a different aspect ratio
may have an inactive region where background information
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is contained, or may be converted inlo a best fit arrangemeat.
Cutput from the video precompression processor 115b is
stored in tbe frame buffer 131, which is dual ported and is
direcily addressable by video compressor 129.

The incoming audio dala is processcd for sample rate and
word length optimization and is then buffered in buffer 130
for compression processing by the audio precompression
processor 1152. Audio precompression processor 115a may
preferably transcede incoming audio information, as
required, lo creale the oplimum sample rate and word
lengths for compression processiog, The output of the audio
precompression processor 1154 is a conslanl sample rate
signal of a fixed word length which is buffered in frame
buffer 130. The frame buffer 130 is dual ported and is
dircctly addressable by audio compressor 128. Blocking the
audio data into frames at audio precoropression processor
11540 makes it possible to work wilh the audio data as
addressable packets of information.

Once precompression processing is finished, the frames
are compressed by the data compressor 116. Compressor
116 preferably comprises an audio data compressor 128 and
a video data compressor 129. The benefits of data compres-
sion performed by data compressor 116 are shortened traps-
mission lime, (aster access lime, greater slorage capacily,
and smaller slorage space requirements. Compression pro-
cessing performed by compressors 128 and 129 requires
multiple samples of data to perform optimum compression.
Audio and video information is preferably converted inlo
blocks of data organized in groups for compression process-
ing by audio compressor 128 and video compressor 129,
respectively. These blocks are organized as frames, and a
gumber of frames are contained respectively in the buffers
130 and 131. By analyzing a series of frames it is possible
10 optimize he compression process.

Audio dats is preferably compressed by avdio compressor
128 by application of an adaptive differential pulse code
modulation (ADPCM) process 1o the audio data. This com-
pression process, which may be implemented by Lhe apt-x
100 digital audio compression syster, is manufactured by
Audio Processing Technology (AFPT). Audio compression
ratios of 8x or greater are achieved with the APT system.

Compression by compressor 116 may be performed on a
group of 24 video frames may preferably be passed in
sequence Lo lhe frame buffer 130 of the video precompres-
sion processor 115b where they are analyzed by video
compressor 129 which performs data reduction processing
on the video dala, Video compression is preferably per-
formed by video compressor 129. Video compression is
achieved by the use of processors running algorithms
desigoed 1o provide the greatest amount of data compression
possible. Video data compression preferably involves apply-
ing two processes: a discrete cosine transform, and motion
compensalion, This process is described in “A Chip Set Core
of Image Compression”, by Artieri and Colavin. Multiple
frames of video data may preferably be analyzed for patierns
in the horizontal (H), venical (V), diagonal (zigzag) and
time (Z) axis. By finding repetition in the video data, redun-
dancy may be removed and the video data may be com-
pressed with a minimal loss of information.

Io aceordance with a preferred embodiment of the present
inveation, the transmission system 104 may further com-
prise compressed dala storing means, coupled lo the com-
pression means, for storing as a file the compressed
sequenced data with the unique identification code received
from the data compression means. After compression pro-
cessing by compressor 116, the compressed audio and video
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data is preferably formatied and placed into a single file by
the compressed data storage mecans 117. The file may
contain the compressed audic and/or video data, lime
markers, and the program notes. The file is addressable
through ibe unique identification code assigned to the data
by the identification encoder 112.

Further, according to the present invention, the transmis-
sion sysiem preferably includes compressed dala library
means for separately sloring composile formatted data
blocks for each of the files. The compressed dala siorage
means preferably includes compressed data library 118, as
shown in F1G. 26, After the dala is processed inlo a file by
the compressed data storage means 117, il is preferably
slored in a compressed data Library 118. In a preferred
cmbodiment, compressed data library 118 is a network of
mass storage devices connecled together via a high speed
network. Access 1o any of the files stored in compressed data
library 118 is available from multiple reception systems 200
connected to the transmission and receiving system.

Stored ilems are preferably accessed in compressed data
library 118 through a unique address code. The umique
address cade is a file address for uniquely identifying the
compressed dala items stored in the compressed data library
seclion of a library sysiem. This file address, combined with
the frame oumber, and Lhe library system address allow for
complete addressability of all ilems stored in enc or more
compressed dala libraries 11B. Compressed data library
addresses along with receiving syslem addresses are used lo
form a completely unique address for disiribution system
conirol.

The unique address code is an address assigoed 1o the item
by the syslem operalor during storage encoding, which is
preferably done prior lo loog term slorage in the compressed
dala library 118. In a preferred embodiment, the unique
address code is used for requesting and accessing informa-
tion and items throughout the transmission and receiving
system. The unique address code makes access 1o the
requested data possible.

The storage encoding process performed by encoder 112
also allows eniry of item notes and produclion credils.
Production credits may include the title, names of the
creators of the item such as the producer, director, aclors,
etc. Other details regarding the item which may be of
interest and which may make the items more accessible are
kept in an item database.

Item addresses arc mapped lo ilem names by identifica-
tion encoder 112 and may preferably be used as an allerna-
live method of accessing items. The item names are easier lo
remcmber, thus making user access more intuitive by using
item pames. The storage encoding entry process performed
in identification encoder 112 operates a program which
updales a master ilem database containing facts regarding
ilems in the compressed data library system. The storage
encoding process may be run by lhe sysiem operator
whereby the system operator accesses the masler item
dalabase 10 track and describe ilems slored in one or more
compressed data libraries. The names and other facts in the
item databasc may preferably be updated al any time via lhe
storage encoding process. Changes made to the master item
database may be periodically semt 1o the remote order
processing and item database 3(04.

As described in more detail later, a user may preferably
access an item via its unique identification code, via its title
or the user may use other known facts for accessing an item.
The uscr may access ilems in Lhe compressed data library
118 direct using the unique address code or the user may
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obtain access via the remote order processing and item
database 300. Indirect access via the remote order process-
ing and item database 300 is possible using, for example, a
synthesized voice syslem, a query type of compuier program
interface, or customer assistance operators. In addition to
providing interaclive access to he remote order processiog
and item database 300, a catalog listing some or all available
titles may also preferably be published. With a published
catalog, users may obtain the unique address code for an
item very easily thereby allowing for retricval from the
compressed data library 118 without apy help from an
interaclive system.

To achieve user access via an inleractive system, facls
about the items may be kept in files as a part of the jlems or
the facts may be kepl separately, for example, by sysiems
which only 1o inform users of the available items and take
orders. For example, in systems which have portions split in
separate locations, the facts about the ilems may be sepa-
rated from the items themselves and stored in separate files.
A system of this type can distribule user orders 10 other
portions of ihe transmission and receiving system for ulu-
mate distrbution lo the requesling user. Further, to support
s plurality of users, multiple versions of the item database
may preferably reside either an multiple dalabase scrvers, in
catalogs, or on other compuler systems.

The ilem database master may reside in Lbe sysiem control
compuier 1123 where may be updated and kept current to the
contents of the compressed dala library 118. The data stored
in the item database master may be accessed by users via
application programs, running oa the system control com-
puter 1123, and on the receplion system 200 of the user.
Users may connect o the ilem database via any available
telecommunicalion chaonels. Copies of the item dalabase
master may be updated and informed of pew calries into
compressed dala library 118 at periodic intervals determined
by the system manager.

Other copies of Ihe ilem database masler may also be
made available 1o users from the remote order processing
and ilem database 300 which baich processes and downloads
user requesls o the control computer 1123 of the com-
pressed data library 118 via standard (elecommunications or
high speed communication channel. Moreover, multiple
remote order processing and item database 300 sites make it
possible for more locations o process orders than there are
library facilitics, and thus make order processing more
efficient.

Preferably, access of a requested item via the remote order
processing and ilem database 308 operates as follows. If the
user does nol know the title of the desired item, he or she
may request (he item by naming other unique facts related 1o
the item. For example, a user would be able to access an item
about Tibetan Medicine by asking for all items which
include information about “Tibet” and include information
aboul “Medicine.” The remole order processing and ilem
database 300 would then be searched for all records match-
ing this request. If there is more than one ilem with a match,
each of the names of (he maiching items are preferably
indicated to the user. The user then selects the item or items
that he or she desires. Upon sclection and confirmation, by
the user, a request for transmission of a particular item or
items is sent to the distribution manager program of the
system coolrol computer 1123, The request contains the
address of the user, the address of the ilem, and oplionally
includes specific frame numbers, and a desired viewing time
of Lhe item.

The storage encoding process performed by identification
encoder 112 also allows entry of a popularity code. The
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popularity code is preferably assigned on the basis of bow
often the corresponding item is expected to be requested
from the compressed data library 118. This popularity code
can be used to delermine the most appropriate form of media
for slorage of the compressed data in a mixed media system.
Mixed media systems are preferably employed as more cost
cffective slorage in very large compressed data libraries 118.
Once assigned, the popularity code may be dynamically
updated, by facloring ilem usage againsl syslem usage.
Thus, stored ilems are dynamically moved to the most
appropriate media over their life in the compressed data
library 118. If a particular item stored in compressed data
library 118 is retricved frequently by users, slorage in
compressed data libracy 118 is preferably on higher speed,
more reliable, and probably more expensive media. Such
media includes Winchester and magncto-oplical disks,

If an item siored in compressed data library 118 is
retrieved less frequently, it may be stored iz the compressed
data library 118 on a digital cassette Lape. Examples of such
casselte fapes are & Honeywell RSS-500 (Honeywell Inc.
Minneapalis Minn.), Summus Juke BoxFilm and lape library
(Summus Computer Systems, Houston, Tex. 800-255-
9638), or equivalent casselle tapes. All ilems stored in the
compressed data library 118 arc on line and are connected lo
the high speed network. Thus, they may be readily accessed.

losiead of using a remote order processing and item
database 300, the compressed dala library 118 may include
the program notes which were input by the syslem operalor.
The program notes may preferably include the title of the
item stored in the compressed dala library 118, chapter or
song litles, running times, credils, the producer of the item,
acting and production credits, etc. The program notes of an
item stored in the compressed data library 118 may be thus
contained within the compressed data fle formed in the
compressed data formatter 117.

In some cases, where mulliple compressed data libraries
118 are organized, the popularity code may dictate distri-
bution of a particular item 1o multiple distribution systems.
In such cases, a copy of lhe compressed dala is seol lo
apolber library and the other library can then distribute the
compressed data to users concurrently with the original
compressed data library 118.

The compressed data library 118 is composed of a net-
work of storage devices connected through a High Perfor-
mance Parallel Interface (HPPI) Super Coatroller (available
from Maximum Strategy Inc., San Jose, Calif)). Therefore,
multiple communication controllers may preferably access
the large quantity of daia stored in compressed dala |ibrary
118 at very high speeds for wansfer w0 a receplion system
200 of a user upon request. For more details on this
configuration see Ohrenstein, “Supercomputers Seck High
Throughput and Expandable Storage”, Computer Techool-
ogy Review, pp. 33-39 April 1990.

The use of an HPPI conuoller allows file placement onlo
multiple mass storage devices of the compressed data library
118 with 2 minimum of overbead. Dalabase mapagement
sofiware controls the location aod tracking of the com-
pressed data library 118 which can be located across mul-
tiple clusters of file servers connected logether by one or
more high speed oetworks over multiple syslems.

The transmission system 100 of the present invention may
also preferably include library access/interface means for
receiving ransmission requests to transmit items and for
relrieving formatied data blocks stored in the compressed
dala library 118 cormresponding (o the requests from users.
The compressed audio and/or video data blocks, along with
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any of the information about the item stored in the com-
pressed dala library 118 may be accessed via library access
interface 121. The library access interface 121 receives
transmission requests either directly from the users or indi-
rectly by remote order processing and item database 300.

The traosmission format means 119 receives the request
and retrieves Lhe composite formatted data block of the
requested flem stored in compressed data library 118 and
converts |be compressed formatted data block inlto a format
suitable for transmission. The requested item is then sent to
the user via the (ransmitter 122 or directly via interface 121.

In a preferred embodiment of the presenl inventon,
customer sccess of an item stored in compressed data library
118 via the library access interface 121 may be performed in
various ways. The methads of requesting a slored item are
anzlogous to making an airline reservation or transferring
funds beiween bank accounts Just as there are different
methods available for these processes il is desirable 1o have
several ordering methods available to the users of the system
of the present inveation. For example, telephone tone decod-
ers and voice response hardware may be employed.
Additionally, operator assisied service or user lerminal inter-
faces may be used.

Cuslomer access via telephone 1one decoders and voice
response hardware is completely electronic and may pref-
erably be performed between a system user and & computer
order entry system. The user may obtain help in ordering an
ilem from a compuler synthesized voice. With such an
access method, the user will normally be accessiog a
dynamic catalog 1o assist them. Confirmation of selections
and pricing information may preferably be given to the user
prior Lo completion of the transaction.

This process of access, performed by remote order pro-
cessing and item database configuration 300, shown in FIG.
1c, preferably includes the following steps, shown in flow-
chart 3000 of F1G. 3. First, the user calls the system access
number (step 3016). Upon successfully dialing the system
access pumber, the user receives instructions from the
system (slep 3020). The insiructions may preferably include
steps Ihe user must take in order to place an order.
Preferably, the instructions may be bypassed by the experi-
enced user who knows how 10 place an order.

The user then enters a customer 1D code by which the
syslem accesses the user’s accounl, and indicaies lo the
system hat the vser is a subsariber of the sysiem (step 3030).
1o response 1o the user entering his 1D code in step 3030 the
system confirms whether the user is in good standing (step
3040). If the user is in good standing, the sysiem queues the
user Lo input his request (step 3850).

The user request may preferably be made from a catalog
senl 10 each of the subscribers of the system. The user will
preferably identify his choice and enter the comresponding
identification code of (he ilem (step 3060}, The system then
preferably confirms the selection that the user has made and
informs the user of the price of the selection (step 3070}

The user then indicates whether the confirmation per-
formed in step 3070 is correct (step 3080). If the confirma-
tion perfarmed in step 3074 is correct, the uscr so indicaies
and then inputs a desired delivery time and delivery location
(step 3090).

If the confirmation performed in step 3070 does not result
in the selection desired by the user, the user re-inputs the
item identification code in step 3060 and the confirmation
sleps 3070 and 3080 are repeated. Therefore, proper selec-
lion of the selecled ilem is insured. Once there is
confirmation, the user enters the playback ume and dest-
nation in step 3090.
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The user then preferably confirms that the order is correci
(step 3100). The confirmation performed io step 3100
includes confirmation of the entire transaction including the
selected item, the selected lime of playback, and the location
of playback The transaction is then completed and the
requesl is placed on a transmission queue at the appropriate
compressed data library 118 (slep 3110).

Access by the users via operator assisted service includes
iclephone operators who answer calls from the users. The
operalors can sign up new customers, lake orders, and help
with any billing problems. The operators will preferably
have computer terminals which give them access 10 account
information and available program information. Operalors
can also assist a user who does not know a title by looking
up information stored in files which may conlain the pro-
gram nofes, as described above. Once Lhe chosen program is
identified, the operator informs the user of the price. After
the user confirms the order, the user indicates the desired
delivery time and destination. The operator then enters the
user request into the system. The request is placed in the
lransmission queue.

Access by a user lerminal interface method provides the
user with access from various terminals including personal
compulers, and specialized interfaces buill into the receplion
system 200 for the user. Such access allows a user 1o do a
search of available programs from a computer screen. This
process invelves the steps 4000 shown in FI1G. 4.

FIG. 4 is a flowchart of a preferred method of user request
via a user interface of the present invention. In the preferred
method of FIG. 4, the user first logs onto the user terminal
interface (siep 4010). After the user logs on, the user may
preferably select a desired item by searching the database of
available tilles in the library system control computer 1123
or any remole order processing aod ilem dalabase 300 (step
4020). The search may preferably be performed using the
dalabase containing the program notes, described above
wilh respect 1o FIGS. 22 and 2b. 1l is possible o process
orders and operate a database of available titles at multiple
locations remote of the source materal library 111. Users
and order processing operators may preferably access such
remote systems and may place transmission requests from
lhese systems. Orders placed on these systems will be
processed and distribuled 1o the appropriale libraries. After
the desired item is found, the user selects the item for
transmission at a specific time and location (sicp 4030).

To complete an order, the remole order processing and
item database 300 preferably commects to the compressed
data library 118 of choice via the library access interface 121
and communicates with 1be library system control computer
1123. Preferably the user’s account 1D, identification of the
ilem Ffor transmission and the chosen destination for the ilem
are communicated. Through employment of distributed
order processing systems of this type many orders may be
processed wilh minimal library overhead.

All transmission requests from the access methods are
placed into a transmission queue managed by the library
system conlrol compuier 1123, This queue is managed by a
program that conirols the distribulion of the requested items
to the reception system 200 of the user. The queue manager
program also operates in the system conlrol computer and
keeps track of the user ID, the chosen program and price, the
user channel type, the number of requests for a given
program, the latest delivery time, and the compressed data
library media type (for example, high speed or low speed).
From this information, the queue manager program makes
best use of the available distribution channels and media for
efficient transmission and siorage of the requested ilems.
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The queue managey program also manages the file irans-
mission process for multiple requests for a single file, starsd
in the compressed dala library 118, During a given lime
period, the queue manager program will optimize access (©
the compressed dats library 118, wherever possible it will
place the data on multiple oulpuls for simulianeous traos-
mission 1© more than one Tequesting user.

The conversion performed by ransmission data canverter
119 cocades the data for the trapsmission chaonel The
transmission dala converter iransfers the desired segmeats of
dala from ihe compressed data library 118 opio the com-
munication chaonel which is used to deliver the data lo the
receplion sysiem 200,

The lransmission system 100 of the present invention
preferably furiher includes tragsmitier means 122, coupled
to lhe compressed data library 118, for sending ar least a
portion of a specific file to at Jeast one remote location. The
rransmission and receiving system of the presept invention
preferably operates wilh any avaifable communication chan-
nels. Each chanpel type is accessed through the use of a
communications adeptar bosrd or processor conaecting the
dala processed in Ihe Lrapsmission formal converter 119 10
the (ransmission chaonel,

A preferred embodiment of the prescal invenlion also
includes means by which 1o access users via comman access
lines. These may inciude standard lelephone, ISDN or
B-ISDN, microwave, DBS, cable television systems, MAN,
high speed modetns, or commuaication couplers. Metropoli-
tatn Area Newworks (MANS) which are common carrier or
privale communitation channels are designed o hink sites in
a region. MANS are described by Mormreale 2ad Campbell ia
“Metropolitan-atea nerworks” (JEEE Spectrum, May 1990
pp. 40-432). The communpicalion lines are used fo transmit
the compressed dala at rates up o, typically, 10 Mbysec.

fn order to serve a multitude of chanoel types, a preferted
embodiment of the present invention includes a muliftude of
output ports of ¢ach type connecied (o one or more com-
puters on the ransmission and receiving system. The man-
agement of transmission is then distributed. Thal is, the
computet controlling the transmission queue tells the trans-
mission encoding computer its task and then the 1ask is
executed by the transmission encoding computer, indepen-
dent of the trapsmission quene computer. The wransmission
quetie compuier provides the data for transmission by die
server which also distributes (o other ransmisters {ocated {n
the same or other transmissiou encodiag computers.

FIG. § is 2 flowehart of a preferred metbod of implement-
ing a quene manager program of he present invention. The
quene manager program, in the distribution process, prefer-
ably confirms availsbility of an item from lhe compressed
data library L8 and {ogically counccts the item stared ia
compressed dala library 118 10 the communicalions
controller, illustvated in FIG. 2a (step 5000). After avail-
ability is confirmed ia siep SO0, the data swails transmis-
sion by the transmitter 122.

Aficr avaitahility is confirmed in step 5019, the commu-
nications controiler preferably makes (he pbysical connec-
tion to the reception system 208 of the user (step 5020). This
is acrmally done by dialing the receiving device of the user.
The reception sysiem 200 preferably ansawers the incoming
call aad confirms the connection {siep 3030).

Opce connected o the reception system 200, in steps 5020
5030, the data stored in compressed data library L8 is
preferably transfermed in data blocks from the compressed
data library 118 1o the communications controller (step
5040}, The datz blocks are buffered by the communications
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coptrofler. The buffered data is sept down the cominunica-
tions channel to the receplion system 200 by transmilter 122
(step 5050).

The tragsmitter 122 places the formaned dala onlo the
communications channel. This is an electrical conversion
section aad the output depeads upon the chosen comnruni-
calion path. The signal is sent ta the receplion system 200 in
either a two way or 3 one way commuaication process. hna
standard telephone connection, the trapsmitter 122 is prel-
erably a moder. When using an ISDN chanael, (he trans-
mitter 122 is preferably a data coupler.

I & preferred embodiment of (he present invention, many
forms of communication channels may be employed. Dis-
tribution of infonmatios is by common carrier communjca-
tiop chanoels whenever possible. These channels include
common ielephone service, ISDN and Broadband 1SDN,
DAS, cable television systems, microwave, and MAN.

In order that reception is performed efficientty, the reoep-
tion systeat 200 confirms reception of Lbe initial data block
befare receiving lhe remaining data blocks whenever pos-
sible (step S060). After all data blocks have becn received
and reception is confirmed, the communications controller
breaks the physical conaection 1o the reception systern 200
{step SGTGY. Then, confirmation of the transmission is sent (o
the queus: manager (step 3080). Finally, the queue mapager
updates the list and seods the information to the billing
prograc, which updates the sccount of the user (step S090).

When item distribution ocows through 2 broadeasting
method such as a communications satellite, the process is
oge way, with ongoing reception rot being confirmed by the
reception system 200. In 1hese situations, some further
redundancy is included by tracsaissica formatier 122 with
the dala biocks for error correction processing w be per-
formed io the reception system 200. In such onc way
cOMMunicalion sitnations, the quene manager program run-
ning in lbrary sysiem control compuler 1123 confirm
reception, via telephone Line conocction for example, to the
reception system 200 after distribution. This should occur
prior 1o updating the user's account and the dispatch lists.

The real time putpul signals are owtpul to a playback
systems such a5 ag sudio amplifier and/or television. This
oulpul may also be seol to an audio/video recorder for more
permanent storage. Moreover, in the preferred embodiment
only nop-copy prolecied data can be recorded on an sudio/
video recorder. Any maletial which is copy protecied wil] be
scrambied 21 the video owiput in 2 way which makes it
viewable oo & standard avdio/video receiver but dues ot
allow for recording of the material.

The reception system 200 has playback controls simifar to
the coptrols availsble oo a standard sudiofvideo recorder.
These include: play, fast forward, rewind, slop, pause, and
play stow. Since items are preferably stored on meadom
access media, the fast forward and rewinding fupctiops are
simulations of the actual events which accur on a standard
sediovideo recorder. Frames do nol iear as on an audio/
video recorder, but in fast play maodes they po by very
quickiy.

The library access interface 121 in the veception systam
200 preferably includes a title window where a lisi of
available titles are alphabetically listed. This window has
two modes: local listing of material contained within the
library sysiem control compuier 1123, and library listing for
all available titles which may be rectived from the available,
rempicly acvessible libraries. The titles lisied i this window
are senl from ibe database on the (ibrary system controf
computer 1123 or the remote order processing and item
database MM
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The system may also preferably include dispatching con-
ol software which receives inpul from the remoeie order
processing and ilem dafabase 300 and sends distribution
requests (o the disrribution systems. In ipsfagces where oot
ali items arc coptained in each of the compressed data
{ibraries 118, the dispatching softweare will keep a list of the
available titles in a panicular compressed data library 118,
‘The dispaich sofiware may 2lso preferably coordinate pel-
work trafic, source material library 111 utilization, sousce
material library U1 conenis, and conoeclion costs. By
proper factoring of these variables, efficient use of ibe
available distribution chanhels may be achieved.

EUG. 6 illusteates 2 block disgram of a prefecred imple-
menlation ol ke receplion system 200 accordiog o Lhe
present invention. The reception sysiem 204 is responsive to
user requests for infarmation stored ia source material
library 111. The reception sysierm 200 includes transceiver
201 which receives the audio and/or video information
tragsmitied by traasmitter 122 of the wransmission system
180. The rransceiver 281 auramarically receives the infor-
mation from the transmitter 122 as compressed formatied
data blocks.

The uansceiver 201 is preferably conpecled to receiver
formal converier 202, The receiver forma convener 202
converts Lhe compressed formatied data biocks info a format
suilable for playback by 1he user in read time.

In the reception syslem 200 of the present invention, the
user may wani to play back the requested item from the
source material library 111 at ¢ time later than when initially
requested. If that is the case, the compressed formatled data

plocks from receiver format converter 202 are stored o

storage 203. Storage 203 allows far temporary storage of the
requested em uniil playback is requested.

When playback is requested, the compressed formatied
data blocks are semi 1o dala formatier 204, Dala formatier
204 processes the compressed formaued dala blocks and
distinguishes audio information from video information.

Tht separated avdio and video information are respec-
tively decompressed by audio decompressor 209 aod video
decompressar 208. The decompressed video data is thea seat
simuitaneously to converter 286 including digital video
oulput converier 211 and analog video ouipui converier 213,
The decompressed audio data is sent simultapcously to
digital audio output coavener 212 and analog audio oulput
converter 214, The outpuls from converters 211214 are
produvced in real Hme.

The real ime ouwipw signafs are output 1o a playback
sysiem such as a TV or audio amplifier. They may also te
sedt to au audio/video recorder of the user. Hy usiog the
reception system 200 of the present inventioa, the nser wey
utilize 1he siop, panse, and multiple viewing functions of the
receiving device. Moreover, in a preferred embodiment of
the preseat inveation, the owput formal coaverters may be
¢onnected lo a recorder which enables the user 1o record the
requested item for future muliple playbacks.

FIG. 7 is a fSow chart 400 of a preferred method of
distribution of the presemt invention., The distribution
melhod is preferably responsive lo requests identifying
information to be sent from the wransmission system 100 10
remote focations. Method 400 assumes that the items bave
already beca stured in compressed data tibrary L8

As Rlusteated in F1G. 7, the first atep of the distribution
method $00 involves retricving the information for sslecled
items in 1be source material library ill, upon a request by a
user of the distsibulion syslem (step 412). This is analogous
(o taking books off of a shelf at the Jocal public library after
the person has decided ihat he or she would like to read
them.

25

43

45

50

55

v

65

i8

Alter the information for the selected items is retrieved in
step 412, the disiribution method 40 of the present inven-
tion funber comprises ibe siep of processing the information
for efficient rausfer (step 413). The processing performed in
step 413 preferably includes assigniog & unique identifica-
tion code 1o the reirieved information performed by identi-
fication epcoder 112, shown and described with respoct to
F1G. 2a (step 413a). The processing alsa preferably includes
placing the retricved information into a predetermined far-
mal as formatied data by converter N3 (step 413b), and
placiog the formatted data into & sequence of addressable
data blocks by ordering means 114 (step 413¢).

Processing step 413 also includes ¢compressing the for-
matted and sequenced data pecfocmed by dala compressor
116 (stcp 413d), and sloring as a file the compressed
sequenced dala received from the data compression means
with the unique identification assigned by the identification
encoding means (step 413e).

After the information is processed for efficicnt trapsfer, in
substeps 413a—¢ of step 413, the distribution method 400 of
the present invention preferably includes the step of storing
the processed information is stored in 2 compressed duis
library (step 414). Preferably, the compressed data library is
apalogous o compressed data library 118, described with
respect 1o FIG, 2a.

After the information is stored in a compressed data
library 118, the wransmission and veceiving sysiem profer-
ably wails to receive a ransmission request (step 415). Upon
receiving # transmission request, from [ransmission sysfem
104, the compressed formatied data is preferabiy converied
for output 10 4 reception system 200, selected by the user.
The infarmation is prefecably transmitted over an existing
commupication channel (o a reception system 200, aad is
received by thai sysiem (siep 417). When the infarmation is
received in step 417, it is prefersbly formatied the particular
type of recepuioa syslem 200 to which the information is
senl.

The received information is preferably buffercd {slep 418)
by a storage means apalogous 1o eiement M3 showan in FIG,
3. The information is preferably buffered so that it may be
stared by the wser for possible fulure viewiogs. The
requested information is thea played back 1o the reception
system 200 of the user at the time requesied by the user (step
419).

FIGS. 8a-8¢ aze block diagrams of preferred implemen-
tations of data structures and data blocking foc ftems ia the
audic and video distribution system, FIG. 8s shows 1he
block structre of video data where a video frame 812 js
composed of a plurality of video samples 811, and a second
of videa 813 is composed of a plueality of video frames §12.

F1G. 8 shows the block stucture of audio data where an
audio data frame 822 is composed of a plurality of audio
samples 821, and 2 second of audio 823 is composed of a
plurality of sudio data frames 822. FIG. Bc shows the block
structure of a data frarne 832 composed of g plurality of data
byles 831. The combination of the audio frames B12, video
frames 832, and dala frames 832 comprise the elemenis of
a single item. FIG. 84 shows 2 block representation of for
theee illusteative items which mey be stared in the soucce
material library 111, Each of items 1-} comains its own
amapgemen! of video frames 812, audio frames 822, and
data frames 832,

FI1G. 8e shows methods of disiribution 1o reeeption sys-
tems 200 with both multiplexed and aca-multiplexed signal
paths, both addressed and non-addressed blocks of items. A
biock of an ifem may be an entire item o7, ajternatively, may
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be only a porlion of an iiem, as selecled by a user. Further,
the blocks may compased of cither compressed, partially
compressed, or fully decompressed data, as required by the
configuration of the receplion sysiem 200,

As shown in FIG. fie, the same block, for example, block
1, may be simultaneously transmitted over different distri-
bution chanoels. The blocks when transmitted over one of
the distribution channcls may have receiver addresses
appended to the blocks or the receplion system 200 may
have been preconfigured to receive the blocks comprising
data frames for particular items from the active distribution
channel.

Other embodiments of the invention will be apparent 1o
those skilled in the arl from counsideration of the specifica-
ton and practice of the invention disclosed herein. It is
intended thai the specification and examples be considered
as exemplary only, with the true scope and spirit of the
invention being indicaled by the following claims.

What is claimed is:

1. Atransmission system responsive o inpul from a user
posilioned a1 an accessing location for transmilting infor-
mation to a premises selecled by the user, the transmission
sysiem comprising:

a plurality of libraries for sloring items containing infor-

mation;

identification encoding means for retrieving the informa-

tion in (he items from the plurality of libraries and for
assigning a unique idenlification code to the retrieved
informalion;
conversion means, coupled 1o the identification encoding
means, for placing the retrieved information inlo a
predetermined format as formatted data; and

ransmiller means, coupled o (he conversion means, for
lransmitting (he formatted data to the premises selected
by the user, wherein the premises selected by the user
is got limited to a predetermined user premises.

2. Atransmission system as recited in claim 1, wherein the
plurality of libraries are geographically separated.

3. A lransmission syslem as recited in cleim 1, wherein the
premises seiccled by the user is geographically separated
from the accessing location.

4. Adigiial audio/video communication network compris-
ing:

areception system in dala commuanication with a plurality

of subscriber seleclable receiving stations, Ihe recep-

tion sysiem comprising,

means for receiving compressed, digitized data repre-
senling at leasl one ilem of audio/video information
al a non-real time rale,

means for storing a complete copy of the received
compressed, digitized data, and

means, respoasive 1o the stored compressed, digilized
daita, for transmitling a representation of the at least
ane 1tem of audio/video iaformatioa al a real-tige
rate to at least onc of the plurality of subscriber
selectable receiving stalions, wherein said means for
receiving, seid means for storing, and said meaos for
transmilting are positioned at the same location, and
wherein the at least one of the plurality of subscriber
selectable slations is located al a premises geographi-
cally separated from ibe location of the reception
system.

5. A digital audio/video communication nelwork as
recited in claim 4, wherein the means for transmitiing
comprises a converler for decompressing the compressed
digitized date representing the at least one ilem of audio/
video information.
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6. A digital audio/video communication network as
recited in claim 4, funher comprising a processing station
for formalling items of audio/video information as
compressed, digitized data and transmitting the compressed,
digitized data representing at least one item of audioivideo
informalion al the non-real time rae to the means for
receiving.

7. A digital audio/video communication network as
recited in claim 6, wherein the processing station comprises:
means for inputting ilems of audio/video information;
conversion means for placing each input item of audio/

video information into a predetermined format as for-
matted data,

compression means for compressing the formatied data;

and

transmitter means for sending compressed formatted data

for the at least coe item of audio/video informatioo at
the non-real 1ime rate to the reception syslem.
8. A method of distributing audio/video information com-
prising:
transmitting compressed, digitized data representing a
complele copy of al least coe ilem of audiofvideo
information at a oon-real time rate from a ceotral
processing Iocalion to a local distrbution system
remole from the central processing location;

receiving, iolo a receiving meaps, the trapsmitted
compressed, digitized dala representing a complete
copy of the al least one ilem;

sloring, in a storing means, lhe received compressed,

digiized data representing the complete copy of the at
least one item al the local distribution systemn; and

in response o the slored compressed, digitized data,

lransmilling, using a (ransmitting means, a represenla-
tion of the a1 leasl one ilem al a real-time rale (o at least
one of a plurality of subscrber selectable receiving
stations coupled to the local distribution system,
wherein the receiving means, the storing means, and
the transmitting means are positioned at the same
location, and wherein the at least one of the plurality of
subscriber selectable stations is located at a premises
geographically scparated from the local distribution
syslem.

%. A method as recited in claim 8, further comprising the
step of decompressing 1he compressed, digitized data rep-
resenting the complete copy of the at leasl one item of
audiofvideo informalion before the transmitting step.

10. A method as recited in claim 9, whercin the decom-
pressing step is performed in the local distribution sysiem 1o
produce the representation of the at least one ilem for
transmission 1o the al least one of the plurality of subscriber
seleclable receiving stations.

11. A method of distributing audiofvideo information
comprising:

formatting ilems of audio/video information as com-

pressed digitized data at a central processing localion;
lransmilling compressed, digitized dala represenling a
complete copy of at least one item of audiofvideo
informaticn from the central processing location;

receiving, inlo a recejving means, the trapsmilled
compressed, digitized data representing a complete
copy of the al leas! ope ilem of audio/video information
at a local distribution system;

storing, in a sloring means, 1be received compressed,

digitized data representing the complete copy of the at
least one ilem at the local distribulion system; and
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using the stored compressed, digitized dala lo transmit
using a transmitting means a representation of the at
least one jtem to at least one of & plurality of subscriber
selectable receiving stations coupled to Lhe local dis-
uibution system, wherein the receiving meags, the
storing weans, aod Lhe lransmilling means are posi-

22
tioned at the same location, and wherein the at leasi one
of the plurality of subscriber sclectable stations is
located a1 a premises geographically separated from the
[ocation of the local disiribution system.

» » * * L
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AUDIO AND VIDEO TRANSMISSION AND
RECEIVING SYSTEM

This is a continuation of application Ser. No.
07,637,562, filed Jan. 7, 1991 U.S. Pat. No. 5,132,992.

BACKGROUND OF THE INVENTION

The present invention relates generally to an andio
and video transmission and receiving system, and more
specifically to such a system in which the user controls
the access and the playback operations of selecled mate-
rial.

At the present time, only a video cassette recorder
(VCR) or a laser disk player (LDP) allow a viewer to
enjoy control over selection of particular audio/video
material. Using either 8 VCR or an LDP requires the
viewer to obtain a video tape cither by rental or by
purchase. Remote accessing of the material has not yet
been integrated into an efficient system.

Several designs have been developed which provide
the viewer with more convenient means of accessing
material. One such design is disclosed in U.S. Pat. No.
4,506,387, issued to Walter. The Walter patent discloses
a fully dedicated, multiconductor, optical cable system
that is wired to the viewer's premises. While the system
affords the viewer some control over accessing the
material, it requires that a locstion designated by the
viewer be wired with a dedicated cable. The Walter
system further requires the viewer be at that location
for both ordering and viewing the endio/video mate-
rial.

U.S. Pat. No. 4,890,320, issued to Monslow, describes
a system which broadcasts viewer selected material 10 a
viewer at a prescribed time. This system is limited in
that it requires multiple viewers in multiple locations to
view the audio/video material at the time it is broad-
cast, rather than allowing each viewer to choose his or
her own viewing time. The system disclosed in Mons-
low also does not allow for the stop, pzuse, and multiple
viewing functions of existing VCR technology.

U.S. Pat. No, 4,590,516, issued to Abraham, discloses
a system that uses a dedicated signal path, rather than
multiple common carriers, to transmit audio/video pro-
gramming. The receiver has no storage capability. The
system provides for only display functions, which limits
viewing to the time at which the material is ordered.
Like Monslow, the Abraham system does not allow for
the stop, pause, and multiple viewing functions of exist-
ing VCR technology.

U.S. Pat. No. 4,963,995, issued to Lang, discloses an
audio/video transceiver with the capability of editing
and/or copying from one video tape to another using
only a single tape deck. Lang does not disclose a system
with one or more libraries wherein a plurality of system
subscribers may access information stored in the film
and tape library or libraries, and play back the selected
information at a time and place selected by the sub-
scriber.

It is therefore an object of the present invention to
provide a user with the capability of accessing audio/v-
ideo material by integrating both accassing and play-
back controls into a system that can use multiple exist-
ing communications channels.

It is a further object of the present invention to pro-
vide a picture and sound transmission system which
allows the user to remotely select audio/video material
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from any location that has either telephone service or a
computet.

A still forther object of the present invention is 1o
provide a picture and sound transmission system
wherein the selected audio/video material is sent over
any onc of several existing communication channels in a
fraction of real time to any location chosen by the user
that has a specified receiver,

Another object of the present invention is to provide

a picture and sound transmission system wherein the
user may play back the selected audio/video material at
any time selected by the user and retain a copy of the
audio/video material for multiple playbacks in the fu-
ture.
Another object of the prescat invention is to provide
a pictare and sound transmission system wherein the
information requested by the user may be sent as only
audio information, only video information, or as a com-
bination of audio and video information.

Additional objects and advantages of the invention
will be set forth in the description which follows, and in
part will be obvious from the description, or may be
learned by practice of the inventon. The objects and
advantages of the invention may be realized and ob-
tained by means of the instrumentalities and combina-
tions particularly pointed out in the appended claims.

SUMMARY OF THE INVENTION

To achieve the objects in accordance with the pur-
poses of the present invention, &8s embodied and de-
scribed berein, the transmission and receiving system
for providing information to remote locations com-
prises source material library means prior to identifica-
tion and compression; identification encoding means for
retrieving the information for the items from the source
material library means and for assigning s unique identi-
fication code to the retrieved information; conversion
means, coupled to identification encoding means, for
placing the retrieved information into a predetermined
format as formatted data; ordering means, coupled to
the conversion means, for placing the formatted data
into a sequence of addressable data blocks; compression
means, coupled to the ordering means, for compressing
the formatted and sequenced data; compressed data
storing means, coupled to the compression means, for
storing as a file the compressed sequenced data received
from the compression means with the unique identifica-
tion code assigned by the identification encoding means;
and transmitter means, coupled to the compressed data
storing means, for sending at least a portion of a specific
file to a specific one of the remote locations.

The present invention further comprises a distribu-
tion method responsive 1o requests identifying informa-
tion (o be sent from a transmission system to a remote
location, the method comprising the steps of storing
audio and video information in a compressed data form;
requesting transmission, by a user, of at least a part of
the stored compressed information to the remote loca-
tion; sending at least a portion of the stored compressed
information to the remote location; receiving the gent
information at the remote location; buffering the pro-
cessed information at the remote location; and playing
back the buffered information in real time at a time
requested by the user.

Additionally, the present invention comprises a re-
ceiving system responsive 10 a user input identifying a
choice of an item stored in a source material library to
be played back to the subscriber at a location remote
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from the source material library, the item containing
information to be sent from a transmitter to the receiv-
ing system, and wherein the receiving system comprises
transceiver means for sutomatically receiving the re-
quested information from the transmitter as compressed
formatted data blocks; receiver format conversion
means, coupled to the transceiver means, for converting
the compressed formatted data blocks into a format
suitable for storage and processing resulting in playback
in real time; storage means, coupled to the receiver
format conversion means, for holding the compressed
formatied data; decompressing means, coupled to the
receiver format conversion means, for decompressing
the compressed formatied information; and output data
conversion means, coupled 1o the decompressing
means, for playing back the decompreased information
in real time at a time specified by the user.

BRIEF DESCRIFTION OF THE DRAWINGS

The sccompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illus-
trate the presently preferred apparatus and method of
the invention and, together with the general description
given above and the detailed description of the pre-
ferred embodiment given below serve to explain the
principles of the invention. In the drawings:

FIGS. 1a-1g are high level block diagrams showing
different configurations of the transmission and receiv-
ing system of the present invention;

FIGS. 2a and 1b are detailed block diagrams of pre-
ferred implementations of the transmission system of
the present invention;

FIG. 3 is & flowchart of a preferred method of order-
ing a selection from a library in accordance with the
present invention;

FIG. 4 is a flowchart of a preferred method of user
request via a user interface of the present invention;

FIG. $ is a flowchart of a preferred method of imple-
menting a queue manager program of the present inven-
tion;

FIG. 6 is a block diagram of a preferred implementa-
tion of the receiving system of the present invention;

FIG. 7 is a flowchart of a preferred method of distri-
bution of the present invention; and

FIGS. 8a-8¢ are biock diagrams of preferred imple-
mentations of data structures and data blocking for
items in the audio and video distribution systemn of the
present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIGS. la-1g are high leve] block diagrams showing
difTerent configurations of the transmission and receiv-
ing system of the present invention. FIGS. 1a, 15, 1d, 1e,
1/, and Ig each show trunsmission system 100, described
in more detail below with respect to FIGS. 2o and 2b. A
user of the tranymission and receiving system of the
present invention preferably accesses transmission sys-
tem 100 by calling a phonc nurnber or by typing com-
mands into a computer. The user then chooses andio
and/or video material from a list of available items
which he or she wants to listen to and/or watch.

As shown in FIG. la, the transmission and receiving
system may preferably comprise a peer to peer configu-
ration where one transmission systemm 100 communi-
cates with one reception system 200. As shown in FIG.
15, the transmission and receiving system of the present
invention may alternatively comprise a plurality of
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reception systems 200, 200°, 200", and 200", which are
each associated with a single transmission system 100.
FIG. 1c shows & high level block diagram of the
transmission and receiving sysiem of the present inven-
tion including remote order processmg and item data-
base 300, described in more detail with respect to FIG.
3. Remote order processing and item datsbase 300 pref-

‘erably enables users to access dexired items by remote

communication. The remote order processing and item
database 300 may communicate with a plurality of
transmission systems 100, 100", 100", and 100'", each of
which communicates with s respective set of reception
systems 200, 200', 200", and 200", Each of the reception
systems in sets 200, 2007, 200", and 200" may preferably
communicate with a plurality of users.

FI1G. 14 shows a high level block diagram of the
transmission and receiving system of the present inven-
tion including a transmission system 300 distributing to
& plurality of users via a reception system 200 config-
ured as a cable television system.

FIG. 1e shows s high level block disgram of the
transmission and receiving system of the present inven-
tion including a transmission system 100 distributing to
a plurality reception systems 200 and 200", In the config-
uration shown in FIG. le, reception system 200 is a
direct connection system wherein a user is directly
connected to transmission system 100. Reception sys-
tem 200° preferably includes a first cable television sys-
tem 200c and a second cable television system 2005.
Users of cable television systems 2000 and 3005 are
indirectly connected 10 transmission system 100.

FIG. 1f shows a high level block diagram of the
transmission and receiving system of the present imven-
tion including transmission system 100 distributing via
several channels 1o reception systems 200 and 200',
Reception system 200 is preferably non-buffering. In
such a system, users are directly connected to transmis-
sion system 100, as in reception system 200 in FIG. le.

Reception system 200' shown in FIG. 1/ is a cable
television system, as shown in reception system 200" of
FIG. 1e. In FIG. 1f, the reception system 200’ is prefera-
bly buffering, which means that users may receive re-
quested material at a delayed time. The material is bufl-
ered in intermediate storsge device 200c in reception
system 200"

In the configuration of F1G. 1/, decompression of the
requested material may preferably occur at the head
end of a cable television reception system 200°. Thus,
distribution may be provided to users vis standard tele-
vision encoding methods downstream of the head end
of the cable distribution system. This method is pre-
ferred for users who only have cable television decod-
ers and standard television receivers.

FIG. ig shows a high level block diagram of the
transmission and receiving system of the present inven-
tion including transmission system 100 distributing to a
reception system 200, which then preferably transmits
requested material over sirwave communication chan-
nels 200d, to a plurality of users. The transmission and
receiving system shown in FIG. 1g may preferably
transmit either compressed or uncompressed data, de-
pending on the requirements and existing equipment of
the user. The airwave transmission and receiving sys-
tem shown in FIG. 1g may preferably employ either
VHF, UHF or satellite broadcasting systems.

With respect to the transmission and receiving sys-
tems set forth in FIGS. 1a-1g, the requested material
may be fully compressed and encoded, partly decom-
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pressed at some stage in transmission system 100, or
folly decompressed prior to transmission, The reception
systems 200 may either buffer the requested material for
later viewing, or decompress in real time the requested
material a3 it is distributed by transmission system 100,
Alternatively, the reception systems 200 of the present
invention may perform a combination of buffering and
non-buffering by buffering some of the requested mate-
ria] and decompressing the remainder of the requested
material for immediate viewing as jt is distributed by
transmission system 100.

In direct conpection configurations, such as reception
systems 200 shown in FIGS. 1e and 1, the user prefera-
bly selects the reception system 200 to which the re-
quested material is sent, and optionally selects the time
playback of the requested material as desired. Accord-
ingly, the wser may remotely access the transmission
system 100 from a location different than the location of
receplion sysiem 200 where the material wil] be seat
and/or played back. Thus, for example, a user may
preferably call transmission system 100 from work and
have movie sent to their house 1o be played back after
dinner or at any later time of their choosing.

In non-direct connection reception systems such as
shown in reception system 200° of FIG. 1/, intermediate
storage device 200¢c may preferably include, for exam-
ple, sixteen hours of random access internal audio and
video storage. A reception system with such storage is
capable of storing several requested items for future
playback. The user could then view and/or record a
copy of the decompressed requested material in real
time, or compressed in pon-real time, ar 8 time of their
choosing. Accordingly, the user would not have (o
make a trip {g the store to purchase or rent the re-
quested material.

In any of the transmission and receiving systems illus-
trated in FIGS. 1g-1g, the requested material may be
copy protected. To achieve copy protection, the re-
quested material, as an item, is encoded as copy pro-
tected during storage encoding in transmission system
100. The user may then play back the item only one
time. The user may also optionally review select por-
tions of the jtem prior to its sutomatic erasore from the
memory of the reception system 200. In this way, re-
quested matcrial may be distributed to “view only”
users and also to “view and copy™ users who wish to
retain copies of the distributed items.

Copy protected programs, when decompressed and
played back, would have a copy protection technique
applied to the analog and digital cutput signais. The
analog video output is protected from copying through
the use of irregular sync signals, which makes the signal
viewnbic on a standard television but not recordable on
a sudio/video recorder. Digital output protection is
effected through copy protect bit settings in the digital
output signal, thus preventing a compatible digital re-
corder from recording the digital audio and/or video
signal stream. A protected item will not be passed to the
compressed data port of the digital recorder for off line
storage.

FIGS. 2o and 2b illustrate detailed block diagrams of
preferred implementations of the transmission system
100 of the present invention. Transmission system 100
may cither be located in one facility or may be spread
over a plurality of facilities. A preferred embodiment of
transmission systern 100 may preferably include only
some of the elements shown in FIGS. 2a and 2b.
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Transmission system 10¢ of s preferred embodiment
of the present invention preferably includes source ma-
terial library means for temporary storage of items prior
to conversion and storage in a compressed data library
means. The items of information may include anslog
and digita) audio and video information as well as physi-
cal objects such as books and records which require
conversion to a compatible medis type before convert-
ing, compressing and storing their audio and video data
in the compresied data library means.

As shown in FIG. 2a, the source material library
means included in transmission system 100 preferably
includes a source material library 111. The source mate-
rial library 111 may include different types of materials
including television programs, movies, audio record-
ings, still pictures, files, books, computer tapes, com- .
puter disks, documents of various sorts, musical instru-
ments, and other physical objects. These materials are
converted to or recorded on a media format compatible
to the digital and anslog inputs of the system prior to
being compressed and stored in & compretsed data Li-
brary 118. The different media formats preferably in-
clude digital or analog audic and video tapes, laser
disks, film images, optical disks, thagnetic disks, com-
puter tapes, disks and, cartridges.

The source material library 111, according to a pre-
ferred embodiment of the present invention, may pref-
erably include a single source material library or a plu-
rality of source material libraries, If there are a plurality
of source material libraries, they may be geographically
located close together or may be located far apart. The
plurality of source material libraries may communicate
using methods and channels similar to the methods and
channel types which libraries may employ for commu-
nication with the receiving system 200 of the user, or
the source material libraries may communicate via any
available method.

Prior to being made accessible to a user of the trans-
mission and receiving system of the present invention,
the itemn must be stored in at least one compressed data
library 118, and given a unique identification code by
identification encoder 1I2. Storage encoding, per-
formed by identification encoder 112, aside form giving
the item a unique identification code, optionally in-
volves logging details about the item, called program
notes, and assigning the item a popularity code. Storage
encoding may be performed just prior to conversion of
the item for transmission {0 reception system 200, at any
time after starting the conversion process, or after stor-
ing the item in the compressed data library 118.

In a preferred embodiment of the present invention,
the method of encoding the information involves as-
signing a unique identification code and a file address to
the item, assigning a popularity code, and inputting the
program notes. This process is identical for any of the
different media types stored in the source material li-
brary 111.

The transmission system 100 of the present invention
also preferably includes conversion means 113 for plac-
ing the items from source material library 111 into a
predetermined format as formatted data. In the pre-
ferred embodiment, after identification encoding i per-
formed by identification encoder 112, the retrieved
information is placed into a predetermined format as
formatted data by the converter 113. The items stored
in source material library 111 and encoded by identifica-
tion encoder 112 may be in either analog or digital form.
Converter 113 therefore includes analog input receiver
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127 and digital input recciver 124. If items have only
one format, only one type of input receiver 124 or 127
Is necessary.

When the information from identification encoder
112 is digital, the digital signal is input to the digital
input receiver 134 where it is converted to a proper
voltage. A formatter 125 sets the correct bit rates and
encodes into least significant bit (Isb) first pulse code
modulated (pcm) data. Formatier 12% includes digital
sudio formatter 1282 and digita] video formatter 1285,
The digitsl sudio information is input into a digial
audio formatter 125a and the digital video information,
if any, is input into digital video formatter 1256. For-
matter 125 outputs the datz in a predetermined format.

When the retricved information from identification
encoder 111 is analog, the information is input to an
analog-to-digital converter 123 to convert the analog
data of the retricved information into a series of digital
dats bytes. Converter 123 preferably forms the digital
data bytes into the same format a3 the cutput of format-
ter 115.

Converter 123 preferably includes an snalog audio
converter 1230 and an amalog video converter 1135,
‘The analog sudio converter 123a preferably converts
the retrieved audio signal into pem data samples at a
fixed sampling rate. The analog video converter 1235
preferably converts the anslog video information, re-
trieved from identification encoder 123, into pcm data
aiso at fixed sampling rates.

If the retricved information being converted contains
only audio information, then the audio signal is fed to
the appropriate digital audio input or amalog audio in-
put. When the retrieved information contains both
sudio end video information, the audio and video sig-
nals are passed simultaneously to the audio and video
converter inputs. Synchronization between the audio
and video data can be maintained in this way.

If, for example, the retrieved information to be con-
verted from the source material library 111 is a motion
picture film, the picture frames in the film are passed
through a digital telecine device 1o the digital input
receiver 124, Format conversion is then preferably per-
formed by digital video formatter 1235, Accompanying
audio information is passed through an optical or mag-
netic digital playback device. This device is connected
to digital audio formatter 125

In some cases, such as in inter-library transfers, in-
coming maierials may be in & previously compressed
form so that there is no need to perform compression by
precompression processor 115 and compressors 128 and
129. In such a case, retrieved items are passed directly
from identification encoder 112 to the compressed data
formatter 117. The item database records, such as the
program notes which may also be input from snother
system, to the compressed data formatting section 117,
where this data, if necessary, is reformatted to make it
compatible with the material stored in compressed data
library 118. Such material may be received in the form
of digital tapes or via existing communication channels
and may preferably input directly to a short term stor-
age 117 in the compressed data formatting section 117.

The transmission system 100 of the present invention
also preferably includes ordering means for placing the
formatted information into s sequence of addressable
data blocks. As shown in FIG. 2a, the ordering means in
the preferred embodiment includes time encoder 114.
After the retrieved information is converted and for-
matted by the converter 113, the information may be
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time encoded by the time encoder 114. Time encoder
114 places the blocks of converted formatied informa-
tion from coaverter 113 into & group of addressable
biocks, The preferred addressing scheme employs time
encoding. Time encoding allows reslignment of the
audio and video information in the compressed data
formatring section 117 after separate audio and video
compression processing by precompression processor
115 and compressor 116.

The converted formatted information of the re-
quested material is then preferably in the form of a
series of digital data bytes which represent frames of
video data and samples of the sudio data. A preferred
relationship of the audio and video bytes 1o each other
is shown in FIG. 8. Incoming signals are input and
converted in sequence, starting with the first and ending
with the jast frame of the video dats, and starting with
the first and ending with the lsst sample of the sudio
data Time encoding by time encoder 114 is achicved by
assigning relative time markers to the audio and video
data as it passes from the converter 113 through the
time encoder 114 to the precompression processor 115,
Realignment of audio and video data, system addressing
of particular data bytes, and user addressing of particu-
lar portions of items are all made possible through time
encoding.

Through the use of the address of an rtem and its
frame number it is possible to address any particular
block of audio or video data desired. From here, further
addressing down to the individual byte is possible.
Frames and groups of frames may preferably be further
broken down, as necessary to the individual bytes and
bits, as required for certain processing within the sys-
tem.

User and system addressing requirements dictate the
level of granularity available to any particular section of
the system. Users are able to move throogh data in
various modes, thus moving through frame addresses at
various rates. For example, a user may desire 10 listen to
a particular song. They may preferably enter the song
number either when requesting the item from the com-
pressed data library 118 and only have that song sent to
their receiving system 200 or they may preferably select
that particular song from the items buffered in their
receiving system 200, Internal to the system, the song is
associated with a starting frame number, which was
indexed by the system operstor via the storage encod-
ing process. The system item database may contain
mformation records for individual frames or groups of
frames. These can represent still frames, chapters,
songs, book pages, cic. The frames are & subset of, and
are contained within, the itcms stored in the compressed
data library 118. Time encoding by time encoder 114
makes items and subsets of items retrievable and ad-
dressable throughout the transmission system 100. Time
encoding enables subtequent compression of the infor-
mation to be improved because data reduction pro-
cesses may be performed in the time dimension. This is
described in greater detail below,

‘The transmission system 100 of the present invention
also preferably includes data compression means for
compressing the formatted and sequenced data. The
sequence of addressable data blocks which was time
encoded and output by time encoder 114 is preferably
sent (o precompression processor 115, The data arriving
from time encoder 114 may be at various frame rates
and of various formats. Precompression processor 115
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preferably includes audio precompressor 115a and
video precompressor 1154

Video precompression processor 1155 buffers incom-
ing video data and converts the aspects ratio and frame
rate of the data, a3 required by compression processor
116. The frume buffer 131 of video precompression
processor 1155 holds all incoming data unti! the data is
compressed by the data compressor 116. The incoming
video date is processed for sample rate optimization,
aspect ratio fitting and buffered in buffer 130 for com-
pression processing by the video precompression pro-
cessor 1155

Video precompression processor 1158 processes the
incoming video data so that it fits into the aspects ratio
of the transmission and receiving system of the present
imvention. When incoming material with a different
aspect ratio than the aspect ratio of the system is se-
lected, a chosen background is preferably placed
around the inactive region of the video information. In
this way, no data is lost 1o differences in the aspect ratio
between incoming material, and the converted and
compressed data stored in the transmission system 100,
Images resulting from a different aspect ratio may have
an inective region where background information is
contained, or may be converted into a best fit arrange-
ment. Output from the video precompression processor
1156 is stored in the frame buffer 131, which is dual
ported and is directly addressable by video compressor
129.

The incoming audio data is processed for sample rate
and word length optimization and is then buffered in
buffer 130 for compression processing by the audio
precompression processor 1152. Audio precompression
processor 115¢ may preferably transcode incoming
sudio information, as required, to create the optimum
sample rate and word lengths for compression process-
ing. The output of the audio precompression processor
1154 is u constant sample rate signal of a fixed word
fength which is buffered in frame buffer 130. The frame
buffer 130 is dual ported and is directly addressable by
audio compressor 128. Blocking the audio data into
frames at audio precompression processor 1152 makes it
possible to work with the audio data as addressable
packets of information,

Once precompression processing is finished, the
frames are compressed by the data compressor 116.
Compressor 116 preferably comprises an audio data
compressor 128 and a video data compressor 129. The
benefits of data compression performed by data com-
pressor 116 are shortened transmission time, faster ac-
cess time, greater storage capacity, and smeller storage
space requirements. Compression processing performed
by compressors 128 and 129 requires multiple samples
of data to perform optimum compression. Audio and
video imformation is preferably converted into blocks of
data organized in groups for compression processing by
andio compressor 128 and video compressor 129, re-
spectively. These blocks are organized as frames, and 2
number of frames are contained respectively in the
buffers 130 and 131. By analyzing a serics of frames it is
possible to optimize the compression process.

Audio data js preferably compressed by asudio com-
pressor 128 by application of an adaptive differential
pulse code modulation (ADPCM) process to the audio
data. This compression process, which may be imple-
mented by the apt-x 100 digital audio compression sys-
tem, is manufactured by Audio Processing Technology
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{APT). Audio compression ratios of 8 or greater are
achieved with the APT system.

Compression by compressor 116 may be performed
on a group of 24 video frames may preferably be passed
in sequence 10 the frame buffer 130 of the video pre-
compression processor 1156 where they are analyzed
by video compressor 129 which performs data reduc-
tion processing on the video data. Video compression is
preferably performed by video compressor 129. Video
compression is achieved by the vse of processors run-
ning algorithms designed to provide thc greatest
amount of data compression possible. Video data com-
pression preferably involves applying two processcs: a
discrete cosine transform, and motion compensation.
This process is described in “A Chip Set Core of Image
Compression”, by Artieri and Colavin. Multiple frames
of video data may preferably be analyzed for patterns in
the horizontal (H), vertical (V), diagonal (zigzag) and
time (Z} axis. By finding repetition in the video data,
redundancy may be removed and the video data may be
compressed with a minimal loss of information.

In accordance with a preferred embodiment of the
present invention, the transmission system 100 may
further comprise compressed dats storing means, cou-
pled to the compression means, for storing as a file the
compressed sequenced data with the unique identifica-
tion code received from the data compression means.
After compression processing by compressor 116, the
compressed audio and video data is preferably format-
ted and placed into a single file by the compressed data
storage means 117. The file may contain the compressed
audio and/or video data, time markers, and the program
notes. The file is addressable through the unique identi-
fication code assigned to the data by the identification
encoder 112.

Further, according to the present invention, the
transmission system preferably includes compressed
data library means for separately sloring composite
formatted data blocks for each of the files. The com-
pressed data storage means preferably includes com-
pressed data library 118, as shown in FIG. 25, After the
data is processed into a file by the compressed data
storage means 117, it is preferably stored in a com-
pressed data library 118. In a preferred embodiment,
compressed data library 118 is a network of mass stor-
age devices connected together via & high speed net-
work. Access to any of the files stored in compressed
data library 118 is available from multiple reception
systems 200 connected to the transmission and receiving
gystem.

Stored items are preferably accessed in compressed
data library 118 through a unique address code. The
unique address code is a file address for uniquely identi-
fying the compressed data items stored in the com-
pressed data library section of a library system. This file
address, combined with the frame number, and the
library system address allow for complete addressabil-
ity of all itens stored in one or more compressed data
libraries 118. Compressed data library addresses along
with receiving system addresses are uvsed to form a
completely unique address for distribution systems con-
trol.

The unique address code is an address assigned to the
item by the system operator during storage encoding,
which is preferably done prior to long term storage in
the compressed data library 118. In a preferred embodi-
ment, the unique address code is used for requesting and
accessing information and items throughout the trans-
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mission and receiving system. The unique address code
makes access to the requested data possible.

The storage encoding process performed by encoder
112 also allows entry of iter notes and production cred-
its. Production crédits may include the title, names of
the creators of the item such as the producer, director,
actors, etc. Other details regarding the item which may
be of interest and which may make the items more ac-
cessible are kept in an item database.

Item addresses are mapped to item names by identifi-
cation encoder 112 and may preferably be used as an
aliernative method of accessing items. The item names
are easier to remember, thus making user access more
intuitive by using item names. The storage encoding
eniry process performed in identification encoder 112
operates a program which updates a master item dats-
base containing facts regarding items in the compressed
data library system. The storage encoding process may
be run by the system operator whereby the system oper-
stor accesses the master item database to track and
describe items stored in one or more compressed data
libraries. The names and other facts in the item database
may preferably be updated at any time via the storage
encoding process. Changes made to the master item
database may be periodically sent to the remote order
processing and item database 300.

As described in more detail later, a user may prelera-
bly access an item via its unique identification code, via
its title, or the user may use other known facts for ac-
cessing an item. The user may access items in the com-
pressed data library 118 directly using the unique ad-
dress code or the user may obtain access via the remote
order processing and item database 300. Indirect access
via the remote order processing and item database 300 is
possible using, for example, a synthesized voice sysiem,
a query type of computer program interface, or cus-
tomer assistanice operators. In addition to providing
interactive access to the remote order processing and
itemn database 304, a catalog listing some or all available
titles may also preferably be published. With a pub-
lished catalog, users may obtain the unique address code
for an item very easily thereby allowing for retrieval
from the compressed data library 118 without any help
from an interactive system.

To achieve user access via an interactive system, facts
sbout the items may be kept in files as a part of the items
or the facts may be kepl scparately, for example, by
systems which only inform users of the available itema
and take orders. For example, in systems which have
portions split in scparate locations, the facts about the
items may be separated from the items themselves and
stored in separate files. A system of this type can distrib-
ute user orders to other portions of the transmission and
receiving system for ultimate distribution to the request-
ing user. Further, to support a plurality of users, multi-
ple versions of the item database may preferably reside
either on multiple database servers, in catalogs, or on
other computer systems.

The item database master may reside in the system
control computer 1123 where may be updated and kept
current to the contents of the compressed data library
118. The data stored in the item database master may be
sccessed by users via application programs, running on
the system control computer 1123, and on the reception
system 200 of the user. Users may connect to the jtem
database via any available telecommunication channels.
Copics of the item database master may be updated and
informed of new entries into compressed dats library
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118 at periodic intervals determined by the system man-
ager.

Other copies of the item database master may also be
made available to users from the remote order process-
ing and item databasc 300 which batch processes and
downloads user requests to the control computer 1123
of the compressed data library 118 via standard tele-
communications or high speed communication chan-
nels. Moreover, multiple remote order processing and
item database 300 sites make it possible for more loca-
tions to process orders than there are library facilitics,
and thus make order processing more efficient.

Preferably, access of a requested item via the remote
order processing and item database 300 operates as
follows. If the user does not know the title of the desired
item, he or she may request the item by naming other
unique facts related to the item. For example, a user
would be able to access an item about Tibetan Medicine
by asking for all items which include information about
“Tibet” and include information about “Medicine.” The
remole order processing and item database 300 would
then be searched for all records matching this request. If
there is more than one item with s match, each of the
pames of the matching items are preferably indicated to
the user. The vser then sclects the item or items that he
or she desires. Upon selection and confirmation, by the
user, a reguest for transmission of s particular item or
items is sent Lo the distribution masnager program of the
systern control computer 1123. The request contains the
address of the user, the address of the item, and option-
ally includes specific frame numbers, and a desired
viewing time of the item.

The storage encoding process performed by identifi-
cation encoder 112 also allows entry of a popularity
code. The popularity code is preferably assigned on the
basit of haw often the corresponding item is expected to
be requested from the compressed data library 118. This
popularity code can be used to determine the most
appropriate form of media for storage of the com-
pressed dats in a mixed media system. Mixed media
systems are preferably employed as more cost effective
storage in very large compressed data libraries 118.
Once assigned, the popularity code may be dynamically
updated, by factoring item usage against system usage.
Thus, stored items are dynamically moved to the most
appropriate media over their life in the compressed data
library 118. If a particular item stored in compressed
data library 118 is retrieved frequently by users, storage
in compressed data library 118 is preferably on higher
speed, more relisble, and probably more expensive me-
dis. Such media includes Winchester and magneto-opti-
ca) disks.

If an item stored in compressed data library 118 s
retricved less frequently, it may be stored in the com-
pressed data library 118 on s digital cassette tape. Exam-
ples of such cassettc tapes are a8 Honeywell RSS-600
(Honeywell Inc. Minneapolis Minn.), Summus Juke-
BoxFilm and tape library (Summus Computer Systems,
Houston, Tx. B00-255-9633), or equivalent cassette
tapes. All items stored in the compressed data library
118 arc on linc and are connected to the high speed
network. Thus, they may be readily accessed.

Instead of using & remote order processing and item
database 300, the compressed data library 118 may in-
clude the program notes which were input by the sys-
tem operator. The program notes may preferably in-
clude the title of the item stored in the compressed data
library 118, chapter or song titles, running times, cred-
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its, the producer of the item, acting and production
credits, etc. The program notes of an item stored in the
compressed dala library 118 may be thus contained
within the compressed data file formed in the com-
pressed data formatter 117.

In some cases, where muhiple compressed data 1i-
braries 118 are organized, the popularity code may
dictate distribution of a particular item to multiple dis-
tribution systems. In such cases, a copy of the com-
pressed data is sent to another library and the other
library can then distribute the compressed data to users
concurrently with the original compressed data library
118.

The compressed data library 118 is composed of a
network of storage devices connected through a High
Performance Parallel Interface (HPPI) Super Control-
ler (available from Maximum Strategy Inc., San Jose,
Ca.). Therefore, multiple communication controllers
may preferably access the large quantity of data stored
in compressed data library 118 at very high speeds for
transfer to a reception system 200 of a user upon re-
quest. For more details on this configuration see Ohren-
stein, “Supercomputers Seek High Throughput and
Expzandable Storage”, Computer Technology Review,
Pp- 3339 Apnl 1990.

The usc of an HPPI controller allows file placement
onto multiple mass storage devices of the compressed
datz library 118 with 8 minimum of overhead. Data-
based management software controls the Jocation and
tracking of the compressed data library 118 which can
be Jocated across multiple clusters of file servers con-
nected together by one or more high speed networks
over multiple systems.

The transmission system 100 of the present invention
may also preferably include library access/interface
means for receiving transmission requests to transmit
items and for retrieving formatted data blocks stored in
the compressed data library 118 corresponding to the
requests from users. The compressed audio and/or
video data blocks, rlong with any of the information
about the item stored in the compressed data library 118
may be accessed via library access interface 121, The
library access interface 121 receives transmission re-
quests either directly from the users or indirectly by
remote order processing and item database 300, The
transmission format means 119 receives the request and
retricves the composite formatied data block of the
requested item stored in compressed data library 118
and converts the compressed formatted data block into
& format suitable for transmission. The requested item is
then sent to the user via the transmitter 122 or directly
via interface 121,

In a preferred embodiment of the present invention,
customer access of an item stored in compressed dats
library 118 via the library access interface 121 may be
performed in various ways. The methods of requesting
a stored item are analogous to making an airline reserva-
tion or transferring funds between bank accounts. Just
as thete are different methods available for these pro-
cesses it is desirable to have several ordering methods
available to the users of the system of the present inven-
tion. For example, telephone tone decoders and voice
response hardware may be employed. Additionally,
operator assisted service or user terminal interfaces may
be used.

Customer access via telephone tone decoders and
voice response hardware is completely electronic and
may preferably be performed between a system user
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and 8 computer order entry system. The user may ob-
tain help in ordering an item from a computer synthe-
sized voice. With such an access method, the user will
normally be accessing a dynamic catalog to assist them.
Confirmation of selections and pricing information may
preferably be given to the user prior to completion of
the transaction.

This process of access, performed by remote order
processing and item database configuration 300, shown
in FIG. le, preferably includes the following steps,
shown in flowchart 3000 of FIG. 3. First, the user calls
the system access number (step 3010). Upon success-
fully dialing the system access number, the user receives
instructions from the system (step 3020). The instruc-
tions may preferably include steps the user must take in
order to place an order. Preferably, the instructions
may be bypassed by the experienced user who knows
how to place 2 order.

The user then enters a customer ID code by which
the tystem accesses the user's account, and indicates to
the system that the user is a subscriber of the system
(step 3030). In response to the user entering his ID code
in step 3030 the system confirms whether the user is in
good standing (step 030). If the user is in good stand-
ing, the system queucs the user to input his request (step
3050). .

The user request may preferably be made from a
catalog sent to each of the subscribers of the system.
The user will preferably idemify his choice and enter
the corresponding identification code of the item (step
3060). The system then preferably confirms the selec-
tion that the user has made and informs the user of the
price of the selection (step 3070).

The user then indicates whether the confirmation
preformed in step 3070 is correct (step 3080). IT the
confirmation performed in step 3070 is correct, the user
so indicates and then inputs a desired delivery time and
delivery location (step 3094).

If the confirmation performed in step 3070 does not
result in the selection desired by the user, the user re-
inputs the item identification code in step 3060 and the
confirmation steps 3070.and 3080 are repeated. There-
fore, proper selection of the sclected item is insured.
Once there is confirmation, the user enters the playback
time and destination in step 3090,

The user then preferably confirms that the order is
correct (step 3100). The confirmation performed in step
3100 includes confirmation of the entire transaction
including the selected item, the selected time of play-
back, and the location of playback. The transaction is
then completed and the request is placed on a transmis-
sion quecuc at the appropriate compressed data library
118 (step 3110).

Access by the user via operator assisted service in-
cludes telephone operators who answer calls from the
users, The cperators can sign up new customers, take
orders, and help with any billing problems. The opera-
tor will preferably have computer terminals which give
them access to account information and available pro-
gram information. Operators can also assist a user who
does not know a title by looking up information stored
in files which may contain the program notes, as de-
scribed above. Dnce the chosen program is identified,
the operator informs the user of the price. After the nser
confirms the order, the user indicates the desired deliv-
ery time and destination. The operator then enters the
user request into the system. The request is placed in the
transmission quene.
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Access by a user terminal interface method provides
the user with access from various terminals including
personal computers, and specialized interfaces built into
‘the reception system 200 for the user. Such access al-
lows a user to do a search of available programs from a
computer screen. This process involves the steps 4000
shown in F1G. 4.

FIG. 4 is a flowchart of a preferred method of user
request via a user interface of the present invention. In
the preferred method of FIG. 4, the user first logs onto
the user terminal interface (step 4010). After the user
logs on, the user may preferably select a desired item by
searching the database of available titles in the library
system control computer 1113 or any remote order
processing and item dstabase 300 (step 4020). The
search may preferably be performed using the database
containing the program notes, described above with
respect to FIGS, 2o and 2b. It is possible to process
orders and operate s databsse of available titles at multi-
ple locations remote of the source material library 111.
Users and orders processing operators may preferably
access such remote system and may place transmission
requests from these systems. Orders placed on these
systems will be processed and distributed to the appro-
priate libraries. After the desired item is found, the user
sclects the item for transmission at a specific time and
location (step 4030).

To complete an order, the remote order processing
and item database 300 preferably connects to the com-
pressed data library 118 of choice via the library access
interface 121 and communicates with the library system
control computer 1123. Preferably the user’s account
1D, identification of the item for transmission and the
chosen destination for the item arc communicated.
Through employment of distributed order processing
systems of this type many orders may be processed with
minimal library overhead.

All transmission requests from the access methods are
placed into a transmission queus managed by the library
system control computer 1123. This queue is managed
by & program that controls the distribution of the re-
quested item to the reception system 200 of the user.
The queue manager program also operates in the system
control computer and keeps irack of the user 1D, the
chosen program and price, the user channel type, the
number of requests for a given program, the latest deliv-
ery time, and the compressed data library media type
(for example, high speed or low speed). From this infor-
mation, the queue manager program makes best use of
the available distribution channels and media for effi-
cient transmission and storage of the requested items.

The queue manager program also managers the file
transmission process for multiple requests for » single
file, stored in the compressed data library 118. During a
given time period, the queue manager program will
optimize access to the compressed data library 118,
wherever possible it will place the data on multiple
ouiputs for simultsnecus transmission to more than one
requesling user,

The conversion performed by transmission data con-
verter 119 encodes the data for the transmission chan-
nel. The transmission data convener transfers the de-
sired segment of data from the compressed data library
118 onto the communication channel which is used to
deliver the data to the reception system 200,

The transmission system 100 of the present invention
preferably further includes transmitter means 122, cou-
pled to the compressed data library 118, for sending at
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Jeast & portion of » specific file 10 at least one remote
location. The transmission and receiving system of the
present invention prefersbly operates with any available
communication channels. Each channel type is accessed
through the use of a communications adaptor board or
processor connecting the data processed in the trans-
mission format converter 119 to the transmission chan-
nel.

A preferred embodiment of the present invention also
includes means by which to access users vis common
access lines. These may include standard telephone,
ISDN or B-ISDN, microwave, DHS, cable television
systems, MAN, high speed modema, or communication
couplers. Metropolitan Area Network (MANs) which
are COmMMON CArTier O private communication channels
are designed to link sites in a region. MANs are de-
scribed by Morreale and Campbell in “Metropolitan-
ares networks™ (IEEE Spectrum, May 1990 pp. 40-42).
The communication lines are used to transmit the com-
pressed data st rates op to, typically, 10 Mb/sec.

In order to serve a multitude of channel types, a
preferred embodiment of the present invention inciudes
a multitude of output ports of each type connecied to
one or more computers on the transmission and receiv-
ing system. The management of transmission is then
distributed. That is, the computer controlling the trans-
mission queue tells the transmission encoding computer
its task and then the task is executed by the transmission
encoding computer, independent of the transmission
queue computer. The transmission queue computer
provides the data for transmission by the file server
which also distributes to other transmitters located in
the same or other transmission encoding computers.

FIG. § is a flowchart of a preferred method of imple-
menting a queue manager program of the present inven-
tion. The queue manager program, in the distribution
process, preferably confirms availsbility of an item from
the compressed data library 118 and logically cononects
the item stored in compressed data library 118 to the
communications ¢controller, illustrated in FIG. 20 (step
5010). After availability is confirmed in step 5010, the
data swaits trensmission by the transmitter 122,

AfRer availsbility is confirmed in step 5010, the com-
munications controller preferably makes the physical
connection to the reception system 200 of the user (step
5020). This is normally done by dialing the receiving
device of the user. The reception system 200 preferably
answers the incoming call and confirms the connection
(step 5030).

Once connected to the reception system 200, in steps
5020 and 5030, the data stored in compressed data li-
brary 118 is preferably transferred in data blocks from
the compressed data library 118 to the communications
controller (stcp 5040). The data blocks are buffered by
the communications controller. The buffered data is
sent down the communications channel to the reception
system 200 by trunsmitter 122 (step 5050).

The transmitter 122 places the formatted data onto
the communications channel. This is an electrical con-
version section and the cutput depends upon the chosen
communication path. The signal is sent to the reception
system 200 in cither a two way or a one way communi-
cation process. In a standard telephone connection, the
transmitter 122 is preferably a modem. When using an
ISDN channel, the transmitter 122 is preferably a data
coupler.

In a preferred embodiment of the present invention,
many forms of communication channels may be em-
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ployed. Distribution of information is by common car-
rier communication channels whenever possible. These
channels include common telephone service, ISDN and
Broadband ISDN, DBS, cable television systems, mi-
crowave, and MAN.

In order that reception is performed efficiently, the
reception system 200 confirms reception of the initial
data block before receiving the remaining data blocks
whenever possible (step 5060). After all data blocks
have been received and reception is confirmed, the
communications controller breaks the physical connec-
tion to the reception system 200 (step 5070). Then, con-
firmation of the transmission is sent to the queue man-
ager (step 5080). Finally, the queue manager updates the
list and sends the information to the billing program,
which updates the account of the user (step 5090).

When itemn distribution occurs through a broadcast-
ing method such as s communications satellite, the pro-
cess i5 one way, with ongoing reception not being con-
firmed by the reception system 200. In these situations,
some further redundancy is included by transmission
formatter 122 with the data blocks for error correction
processing to be performed in the reception system 200.
In such one way communication situations, the queue
manager program running in library system control
computer 1123 confirms reception, via telephone line
connection for example, to the reception system 200
after distribution. This should occur prior to updating
the user’s account and the dispatch lists,

The real time output signals are output to a playback
system such as an audio amplifier and/or television.
This output may also be sent to an audio/video recorder
for more permanent storage. Moreover, in the preferred
embodiment only non-copy protected data can be re-
corded on an sudio/video recorder. Any material
which is copy protected will be scrambled at the video
output in a way which makes it viewable on a standard
audio/video receiver but does not allow for recording
of the material.

The reception system 200 has playback controls simi-
iar 10 the controls available on a standard audio/video
recorder. These include: play, fast forward, rewind,
stop, pause, and play slow, Since items are preferably
stored on random access media, the fast forward and
rewinding functions are simulations of the actual events
which occur on a standard audio/video recorder.
Frames do not tear &s on an audio/video recorder, but
in fast play modes they go by very quickly.

The library access interface 121 in the reception sys-
tem 200 preferably includes a title window where a list
of available tities are alphabetically listed. This window
has two modes: local listing of material contained
within the Library system control computer 1123, and
library listing for all available titles which may be re-
ceived from the available, remotely accessible libraries.
The titles listed in this window are sent from the data-
base on the library system control computer 1123 or the
remote order processing and item database 300.

The system may also prefersbly include dispatching
control software which receives input from the remote
order processing and item database 300 and sends distri-
bution requests to the distribution systems. In instances
where not all items are contained in cach of the com-
pressed data libraries 118, the dispatching software will
keep a list of the available titles in a particular com-
pressed data library 118. The dispatch software may
also preferably coordinate network traffic, source mate-
rial library 111 utilization, source material library 111
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contents, and connection costs. By proper factoring of
these variables, efficient use of the available distribution
channels may be achieved.

FIG. 6 illysirates » block diagram of a preferred im-
plementation of the reception system 200 according to
the present invention. The reception system 200 is rc-
sponsive 10 user requests for information stored in
source material library 111, the reception system 200
includes transceiver 201 which receives the audio and-
for video information transmitted by transmitter 122 of
the transmission system 100. The transceiver 201 auto-
matically receives the information from the transmitter
122 a3 compressed formatted data blocks.

The transceiver 201 is preferably connected to re-
ceiver format converter 202. The receiver format con-
verter 202 converts the compressed formatted data
blocks into a format suitable for playback by the user in
rezl time,

In the reception system 200 of the present invention,
the user may want to play back the requested item from
the source material library 111 at a time later than when
initially requested. If that is the case, the compressed
formarted data blocks from receiver format converter
202 are stored in storage 203. Storage 203 allows for
temporary storage of the reguested item until playback
is requested.

When playback is requested, the compressed format-
ted data blocks are sent to data formatter 204. Data
formatier 204 processes the compressed formatted data
blocks and distinguishes audio information from video
information.

The scparated audio and video information arc re-
spectively decompressed by audio decompressor 209
and video decompressor 208. The decompressed video
data is then sent simultaneously to converter 206 includ-
ing digital video output converter 211 and anziog video
output converter 213, The decompressed audio data is
sent simultaneously to digital audio output converter
212 and analog audio output converter 214. The outputs
from converters 211-214 are produced in real time,

The real time output signals are output to a playback
system such as a TV or audio amplifier. They may also
be sent to an audio/video recorder of the user. By using
the reception system 200 of the present invention, the
user may utilize the stop, pause, and multiple viewing
functions of the recciving device. Moreover, in a pre-
ferred embodiment of the present invention, the output
format converters may be connected to a recorder
which enables the user to record the requested item for
further multiple playbacks.

FIG. 7 is a flow chart 400 of a preferred method of
distribution of the pretent invention. The distribution
method is preferably responsive to requests identifying
information to be sent from the transmission system 100
to remote locations. Method 400 assumes that the items
have alrcady been stored in compressed data library
118, :

As illustrated in FIG. 7, the first step of the distribu-
tion method 400 involves retricving the information for
selected items in the source material library 111, upon a
request by a user of the distribution system (step 412).
This s analogous to taking books off of a shelf at the
local public library after the person has decided that he
or she would like to read them.

After the information for the selected items is re-
trieved in step 412, the distribution methed 400 of the
present invention further comprises the step of process-
ing the information for efficient transfer (step 413). The
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processing performed in step 413 preferably includes
assigning & unique identification code to the retrieved
information performed by ilentification encoder 112,
shown and described with respect to FIG. 2a (step
#413a). The processing also prefersbly includes placing
the retrieved information into a predetermined format
as formatied data by converter 113 (step 4135), and
placing the formatied daw into a sequence of address-
able data blocks by ordering means 114 (step 413c).

Processing step 413 also includes compressing the
formatted and sequenced data performed by data com-
pressor 116 (step 413d), and storing as a file the com-
pressed sequenced data received from the data com-
pression means with the unique identification assigned
by the identification encoding means (step #13¢).

After the information is processed for efficient trans-
fer, in substeps 4130-¢ of step 413, the distribution
method 400 of the present invention preferably includes
the step of ntoring the processed information is stored in
& compressed daa library (step 414). Preferably, the
compressed data library is analogous o compressed
data library 118, described with respect to FIG. 2a.

After the information is stored in & compressed data
library 118, the transmission and receiving system pref-
erably waits L0 receive a transmission request (step 415).
Upon receiving 2 transmission request, from transmis-
sion system 100, the compressed formatied data is pref-
erably converted for output to a reception system 200,
selected by the user. The information is preferably
transmitted over an existing communication channel (o
a8 reception system 200, and is received by that system
(step 417). When the information is received in step 417,
it is perferably formatted for the particular type of re-
ception systerm 200 to which the information is sent.

The received information is preferably buffered (step
418) by s storage means anmalogous to element 203
shown in F1@G. 3. The information is preferably buffered
50 that it may be stored by the user for possible future
viewings. The requested information is then played
back to the reception system 200 of the user at the time
requested by the user (step 419),

FIGS. ba-8¢ are block diagrams of preferred imple-
mentations of data structures and data blocking for
items in the audic and video distribution system. FI1G.
8a shows the block structure of video data where a
video frame 812 is composed of a plurality of video
samles 811, and a second of video 813 is composed of a
plurality of video frames 811.

FIG. 86 shaws the block structure of sudic data
where an audio dats frame 822 s composed of a plural-
ity of sudio samples 821, and a second of audio 823 is
composed of & plurality of audic data frames 822. FIG.
8¢ shows the block structure of a data frame 832 com-
posed of a plurality of data bytes 831. The combination
of the audio frames 812, video frames 822, and data
frames 832 comprise the elements of a single item. FIG.
84 shows a block representation of for three illustrative
items which may be stored in the source material library
111. Each of items 1-3 contains its own arrangement of
video frames 812, audio frames 812, and data frames
832

FIG. 8¢ thows methods of distribution to reception
systems 200 with both multiplexed and non-multiplexad
signal paths, both addressed and non-addressed blocks
of items. A block of an item may be an entire item or,
alternatively, may be only & portion of an item, as se-
Jected by 2 user. Further, the blocks may be composed
of either compressed, as required by the configuration
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of the decompressed dats, as required by the configura-
tion of the reception system 200,

As thown in FIG. 8e, the same block, for example,
block 1, may be simultaneously transmitted over difTer-
ent distribution channels. The blocks when transmitted
over one of the distribution channels may have receiver
addresses appended to the blocks or the reception sys-
tem 200 may have been preconfigured 10 receive the
blocks comprising data frames for particular items from
the active distribution channel.

Other embodiments of the invention will be apparent
to those skilled in the art from consideration of the
specification and practice of the invention discloged
herein. It is intended that the specification and examples
be considered as exemplary only, with the true scope
and spirit of the invention being indicated by the follow-
ing claims.

What is claimed is:

1. A transmission system for providing information 1o
be transmitted to remote locations, the transmission
system comprising:

library means for storing items containing informa-

tion;

identification encoding means for retrieving the infor-

mation in the items from the library means and for
assigning & unique identification code to the re-
trieved information;
conversion means, coupled to the identification en-
coding means, for placing the retrieved informa-
tion into 2 predetermined format as formatted data;

ordering means, coupled to the conversion means, for
placing the formatted data into a sequence of ad-
dressable data blocks;

compression means, coupled to the ordering means,

for compressing the formatted and sequenced dats
blocks;

compressed data storing means, coupled to the data

compression means, for storing as files the com-
pressed, sequenced data blocks received from the
data compression means with the unique identifica-
tion code assigned by the identification encoding
mesns; and

transmitter means, coupled to the compressed data

storing means, for sending st least a portion of one
of the files to a reception system at & head end of a
cable television system for subsequent transmission
to one of the remote locations.

2. A distribution method responsive to requests from
& user identifying items in a transmission system con-
teining information to be sent from the transmission
syviem 10 receiving systems at remote locations, the
method comprising the steps of:

storing, in the transmission system, information from

items in 8 compressed data form, the information
including an identification code and being placed
into ordercd data blocks;

sending & request, by the ustr to the transmission

system, for at least a part of the stored information
to be transmitted 1o a reception system associsted
with » receiving system at one of the remote loca-
tions selected by the user;

sending at least » portion of the stored information

from the transmission system to the reception sys-
tem;

recciving the sent information by the reception sys-

tem;

storing a complete copy of the received information

in the reception system; and
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playing back the stored copy of the information from
the reception system to the receiving system at the
sclecied remote location at a time requested by the
USCT.

3. A receiving system responsive to a user input iden-
tifying a choice of an item stored in a source material
library at & transmission system to be played back to
user at a Jocation remote from the source materia! fi-
brary, the item containing information to be sent from
the transmission system 1o the receiving sysiem, the
feceiving system comprising:

requesting means for Lransmitting to the source mate-

rial library in the transmission system the identity
of the item;
transceiver means, conpled to the requesting means,
for receiving the item from the transmission system
as at least one compressed, formatted data block;

receiver format conversion means, coupled to the
transceiver means, for converting the et least one
compressed, formatied data block into a format
suitable for storage processing, and for playback at
the receiver systent;

storage means, couapled to the receiver format con.

version means, for storing a complete copy of the
formatted data;

decompressing means, coupled to the receiver format

conversion means, and located at &8 head end of a
cable television system, for decompressing the
copy of the formatted data; and

output data conversion means, coupled to the decom-

pressing means, for playing back the decompressed
copy of the data at a time specified by the user and
at a user receiver.

4. A transmission system for providing information to
be transmitted 10 remote locations, the transmission
system comprising:

library means for storing items containing informa-

tion;
identification encoding means for retrieving the infor-
mation in the items from the library means and for
assigning a unique identification code to the re-
“trieved information;

conversion means, coupled to the identification en-
coding means, for placing the retrieved informa-
tion into a predetermined format as formatted data;

ordering means, coupled to the conversion means, for
placing the formatted data into a sequence of ad-
dressable data blocks;

compression means, coupled to the ordering means,

for compressing the formatted and sequenced data
blocks;

compressed data storing means, coupled to the data

compression means, for staring as files the com-
pressed, sequenced data blocks received from the
data compression means with the unique identifica-
tion code assigmed by the identification encoding
means; and

transmitter means, coupled to the compressed data

storing means, for sending at least a portion of one
of the files to a reception system at a head end of a
cable television system over an optical fiber com-
munication path for subsequent transmission over a
cable communication path to one of the remote
locations.

5. A distribution method responsive to requests from
a user identifying jlems in a transmission system con-
taining information to be sent from the transmission
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system 10 receiving systems ar remote locations, the
method comprising the steps of:”

storing, in the transmission system, information from

items in a compressed data form, the information
including an identification code and being placed
into ordered data blocks;
sending & request, by the user to the transmission
system, for at least & part of the stored information
10 be transmitied to a Teception system associated
with a receiving system at one of the remote loca-
tions selected by the user;
sending at least o portion of the stored information
from the transmission system to the reception sys-
tem over an optical fiber communication path;

receiving the sent information by the reception sys-
tem;

storing a complete copy of the received information

in the reception system; and

playing back the stored copy of the information sent

over a cable communication path from the recep-
tion aystem to the receiving system at the selected
remote Jocation at a time requested by the user.

6. A receiving system responsive to a user input iden-
tifying a choice of an item stored in a source material
library at a transmission system (0 be played back to a
user at a Jocation remote from the source material li-
brary, the item containing information to be sent from
the transmission system to the receiving system, the
receiving system comprising:

requesting means for transmitting to the source mate-

rial library in the transmission system the identity
of the item;
transceiver means, coupled to the requesting means,
for receiving the item over an optical fiber commu-
nication path from the transmission system as at
least one compressed, formatied data block;

receiver format ¢onversion means, coupled to the
transceiver means, for converting the at least one
compressed, formatted data block into a format
suitable for storage processing, and for playback at
the receiver system;

storage means, coupled to the receiver format con-

version means, for storing a complete copy of the
formatted dats;
decompressing means, coupled to the receiver format
conversion means, and Jocated at & head end of a
cable television system, for decompressing the
copy of the formatted data; and .

output data conversion means, coupled to the decom-
pressing means, for playing back the decompressed
copy of the data, received over a cable communi-
cation path, et a time specified by the userand at a
user receiver.

7. A transmission system for providing information to
be transmitted to remote locations, the transmission
system comprising:

library means for storing

tion;

identification encoding means for retrieving the infor-

mation in the items from the library means and for
assigning & unigue identification code to the re-
trieved information;
conversion means, coupled to the identification en-
coding means, for placing the retrieved informa-
tion into a predetermined format as formatted data;

ordering means, coupled to the conversion means, for
placing the formatted data into a sequence of ad-
dressable data blocks;

jtems containing informa-
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23 24
compression means, coupled to the ordering means, tion code assighed by the identifiction encoding
for campressing the formatted and sequenced data means; and
blocks; transmitter means, coupled to the compressed data
compressed data storing means, coupled to the data storing means, for sending at least a portion of one
compression means, for storing as files the com- 3 of the files via an optical fiber communication path
preased, sequenced data blacks received from the to one of the remote locations.
data compression means with the unique identifica- L
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.. UNITrD STATES DISTRICT CUuURT
U r\ l GIIN H L Northern District of Georgia

COXCOM, INC.,, a Delaware Corporation, and
HOSPITALITY NETWORK, INC., a Nevada

Corporation, SUMMONS IN A CIVIL CASE

V. CASE NUMBER:

ACACIA MEDIA TECHNOLOGIES p
CORPORATION, a Delaware Corporation, l 04 C V 1 77 8

TO: {(Name and Address of Defendant)
Acacia Media Technologies Corporation
500 Newport Center Drive
Newport Beach, California 92660

YOU ARE HEREBY SUMMONED and required ta serve upon PLAINTIFE'S ATTORNEY (name and address)

Tara B, Sutton

A. James Anderson

Lisa L. Heller

Robins, Kaplan, Miller & Ciresi L.L.P.
2600 One Atlanta Plaza

Atlanta, Georgia 30326-1119

an answer to the complaint which is served on you, with this summons, within 20 days after service
of this summons upon you, exclusive of the day of service. If you fail to do so, judgment by default will be taken against
you for the relief demanded in the complaint. Any answer that you serve on the parties to this action must be filed with the
Clerk of this Court within a reasonable period of time after service.

LOFER D. THO Ll A

CLERK DATE

o H)mch

(BY) DEP(JT? CLERK
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AQ 440 (Rev. 8/01) Summons in a Civil Action

[ o RETLIRN OF SERVICE

DATE
Service of the Summons and complaint was made by me'"

NAME OF SERVER {PRINT) TITLE

Check one box below teo indicate appropriate method of service

O Served personally upon the defendant. Place where served:

00 Left copies thereof at the defiendant™s dwelling house or usual place of abode with a person of suitable age and
discretion then residing therein.

Name of person with whom the summons and complaint were left:

O Returned unexecuted:

O Other (specify):

STATEMENT OF SERVICE FEES

TRAVEL SERVICES TOTAL

DECLARATION OF SERVER

1 dectare under penalty of perjury under the laws of the United States of America that the foregoing information
contained in the Return of Service and Statement Fees is true and correct,

Executed on

Date Signature of Server

Address of Server

1y Asto who may serve a summons see Rule 4 of the Federal Rules of Civil Procedure.



