
IN THE UNITED STATES DISTRICT CO[_l19THEn y., . ~ ~'JIYIY.J~ Clerk 
FOR THE NORTHERN DISTRICT OF GEOR%A -CI .ILIJ~ePuty Clerk 

ATLANTA DIVISION 

Jury Trial Demanded 

Defendant. 

the business of providing cable television programming. 

NORACE1Vm 
Consent TO US gag. 
Pretrial iostnctlons 
title VII NTC Word 15141575) 

Cl A-L FILED IN CLERK'S OFFICE 
U .S .uc.+-n3nFZ v~~lv 1 I`yj.. 

ff 
JUN 1 8 2004 

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

Plaintiff, 

v. 

ACACIA MEDIA TECHNOLOGIES 
CORPORATION, a Delaware 
Corporation, 

C.A. NO.' 0 4 C V 177 8 

COMPLAINT FOR DECLARATORY JUDGMENT 

Plaintiffs CoxCom, Inc. and Hospitality Network, Inc., as and for their first 

amended complaint herein, state as follows : 

THE PARTIES 

Plaintiff CoxCom, Inc . is a Delaware corporation with its 

principal place of business at 1400 Lake Hearn Drive NE, Atlanta, GA 30319. It is 

a wholly-owned subsidiary of Cox Communications, Inc . CoxCom is engaged in 
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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 . §§ 1 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) . 

z 
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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 

3 
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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. 

4 
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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 seg. . 

5 

Case 1:04-cv-01778-TWT   Document 1    Filed 06/18/04   Page 5 of 138



Word 15141575 .1 

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 . 

19 . Claims of the `702 patent are invalid and/or unenforceable 

under United States patent statutes, 35 U.S .C . § 101, et seg. . 

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 1-19. 

21 . CoxCom and Hospitality Network have not infi-inged 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, et sey. . 

6 
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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 seg. . 

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 seq. . 

7 
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WHEREFORE, CoxCom and Hospitality Network pray for judgment as 

follows : 

1 . 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 . 

8 
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i 

Respectfully submitted this -t I-) f-~ day of June, 2004. 

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

/A. Jam&ss Anderson 
Georgia State Bar No. : 016300 
Lisa L . Heller 
Georgia State Bar No . : 344109 
Maria 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 

9 
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BACKGROUND OF 11M INVENTION 10 

The present invention relates generally to an audio and 
video Irsnsmission and receiving system, and more specifi-
cally w such a system in which the use controls the access 
and the playback operations of selected material . 15 

/u the present time, only a video cassette recorder (VCR) 
or a laser disk player (LDP) allow a views to enjoy control 
ova selection of particular eudiWvideo material . Using 
either a VCR or an LDP requires the viewer to obtain a video 
tape richer by rental or by purchase . Remora accessing of the 20 
material has not yet been integrated into an effcient system. 

Several designs have beg 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 deAi- 2s 
cate4 multiconduaor, optical cable system that is wired to 
the sewer's premises. While the system affords the viewer 
some control over accessing the material, it requires that a 
location designated by the viewer he wired with a dedicated 
cable. The Walter system further requires the views 6e at w 
drat location for both ordering and viewing the audio/video 
material . 
U.S . Pat . No . 4,890,320, issued to Montlow, describes a 

system which broadcasts viewer selected material to a 
views at a prescribed rime. This system is rimmed in that it 35 
requires multiple viewers in multiple locations to view [he 
audio/video me1aiel at the time it is broadcast, rattier than 
allowing each viewer [o choose his or her own viewing time. 
The system disclosed in Monslow also rinse not allow fm the 
stop, pause, and multiple viewing functions of existing VCR ^o 
technology. 
U.S. Pac No . 4,590,516, issued to Abraham, discloses a 

system that uses a dedicated signal path, `ether than multiple 
common carriers, to transmit eudidvideo programming. The 
receives has no storage capability. The system provides for as 
only display [casinos, which limits viewing w the time at 
which the material is ordered. Like Monslow, the Abraham 
system dose not allow for the stop, pause, and multiple 
viewing functions of existing VCR technology. 
U .S . Pat- No. 4,963,995, issued to Lang, discloses an 

so 

audio/video transceiver with the capability of editing and/or 
copying from cue video tape to mother using only a single 
tape dart Lang does not disclose a system with one err mare 
libraries wherein a plurality of system eubembers may ss 
access information stored in the film and tape library or 
libraries, end play back the selected in[ufmatioo at a time 
and place selected by she subscriber. 

It is therefore an object of [he present invention to provide 
a user with the capability of accessing audio/video material by 
by integrating both accessing and playback controls into a 
system trial can use multiple existing communications chan-
nels . 

It is a further object of the present invention W provide a 
Picture and sound transmission system which allows the user 65 
m remotely select audidvideo material from any location 
that here either telephone service or a computer. 

7b achieve the objects in accordance with the purposes of 
the presort invention, as embodied mid described herein, the 
transmission end receiving system for providing information 
to remote locations composes source material library means 
prior to identification and compressive ; identification encod-
ing metes for retrieving the information for the irons from 
the encase material library means and fm assigning a unique 
identification 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 iron a sequence of 
addressable data bracts; compression means, coupled to the 
ordering mans, (or compressing the formatted end 
sequenced den ; 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 idend6cetion code assigned by the identification 
encoding means : and transmitter metes . coupled Do the 
compressed data scoring means, fm eroding u least a potties 
of a specific file w e specific one of the mmote locations . 
rte present invention further comprises a distribution 

method mspomive m requests identifying information to be 
amt 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 trans-
mission, by e user, of et least a pmt of the armed compressed 
information W the remote location; sending at least a portion 
of the stored compressed information to the remote location; 
receiving the sent information at she moots location ; buff-
ering the processed information et the remote location ; mid 
preying back the buffered information in oral time at a time 
requested by the user . 

Additionally, the present invention comprises a receiving 
system responsive m a use input identifying a shots of m 
item stored in e source material library to be played back W 
the subscriber at a location remote from the across metuia! 
library, the item contemning infocmalion m be sent from a 
transmitter W the receiving system, and ahe¢in the receiv-
ing system comprises tranecxiver mere for automatically 
receiving the requested information from the transmitter as 

AUDIO AND VIDEO TRANSMISSION AND 
RECEIVING SYSTEM 

This is a continuation of prior application Set. No. 
07/862,508 filed Apr. 2, 1992 which issues as U.S . Pat . No. s 
5,253,275 on Oct 12, 1993, which is a continuation of prior 
application Sa. No . 07/637,562 filed 7m. 7, 1991 which 
issued as U.S . Pat No . 5 .132,992 on Jul . 21, 1992. 

A still further object of the present invention is W provide 
a picture and sound transmission system wherein the 
selected audidvideo material is sent over my one 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 end sound transmission system wherein the user may 
play back we selected audio/video material et any time 
selected by the user end retain a copy of the audio/video 
material for multiple playbacks in the future . 

Another object of the present invention is to provide a 
pictu re and sound limmmissioo system wherein the infor-
mation requested 6y the user may be sent as only audio 
information, only video information, or as a combination of 
audio and video informatics 

Additional objects and edventegu of the invention will be 
set forth in the description which follows, and in pest will be 
obvious from the description . or may be teamed by practice 
of the invention. The objects and advantages of the invention 
rosy be realized end obtained by metes of the inswmrn-
lalitiea end combinations particularly pointed out in the 
appended claims . 

SUMMARY OF 77E INVENTION 
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FIGS . lo-lg ate high level block diagrams showing 
different configurations of the transmission and receiving 
system of we preserve invention . FIGS. In, lb, ]d, It, If, and 
lg each show transmission system 100, described iv more 
derail below with respect to FIGS. 7o and ]b. A user of the 
transmission and receiving system of the present invention 
preferably sasses transmission system 100 by calling a 
phone number or by typing commends into a computer. 7Le 
user then chooses audio and/or video material from a list of 
available items which he or she wants to listen to endlar 
water . 
As shown in FIG . In, the transmission and receiving 

system easy preferably comprise a par to pea wnfigivation 
while one transmission system 100 commimicatee with one 
reception system 200. As shown in FIG . 16, the transmission 
end receiving system of the present invention may aftema-
Gvely wmprise a plurality of reception systems 200, 200', 
Z00", and 200."~ which ere each associated with a tingle 
t:msmission system 100 . 

PIG . Ig shows a high level block diagram of the trans- 
mission and crewing system of the present invention 
including hansmission system 100 distributing a a recep- 
tion system 200, which then preferably transmits requested 

55 materiel ova eirwave communication channels 200d, to a 
plurality of users . The transmission and receiving system 
shown in FIG . lg may preferably transmit either compressed 
err uncompressed data. depending on the requirements and 
e xisting equipment of the uses The airwave txvumie9an 
and receiving system shown is FIG. lg may prefaa6ly 
employ either VHF; UHF or satellite broadcasting syu,= . 
With respect w the transmission and receiving systems set 

roan m ores . io-Ig, the requested material my be fully 
compressed and encodaL partly decompressed at some 

45 stage 711 transmission system ZOO, or fully decompressed 
prior m vansmiasion.lLe reception systems 200 may either 
buffer the requested material for rata viewing, or decom- 

3 
compressed formatted data blocks ; receiver format conver-
sion means, coupled m the transceiver means, for converting 
the compressed formatted date blocks into a format suitable 
for storage and processing resulting in playback in real time: 
storage means, coupled to the receiver format conversion 
mesas, for holding the compassed formatted data; decom-
preesing mea=n, coupled to the receiver loaner conversion 
means, for decompressing the compressed formatted infm-
mauw ; end output data conversion means, coupled a the 
decompressing means, for playing back the decompressed 
information in real time at a time specified by the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and constitute e part of the specificatim illustrate the 
presently preferred apparatus and method of the invention 
end, together with the general description given above and 
the detailed description of the preferred embodiment given 
below serve to explain the principled of the invention. In the 
drawings : 
FIGS . la-lg eie high level bract diagrams showing 

different configurations of the transmission and receiving 
system of Elie present invention ; 
FIGS . 2a and 76 are detailed black diagrams of preferred 

implementations of the transmission system of the present 
invention ; 
FIG . 3 is a flowchart of a preferred method of ordering a 

selection from a library in accordance with the lursent 
invention ; 

FIG . 4 is e flowchart of a preferred method ofuser request 
via a user interface of the percent inventio¢: 
FIG . 5 is a flowchart of a pfefcrted method of implement-

ing a queue manages program 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 e preferred method of distribution 

of the p`eunt invention; and 
FIGS . 8a-8e me block diagrams of preferred implemeo-

Latione of data structures and data blacking far items in she 
audio and video distribution system of the present invention . 

DESCRD'f70N OF THE PREFERRED 
EhfBODUiENTS 

4 
PIG. lc shows e high level block diagram of the trans- 

mission and receiving system of the present invention 
including mmote order processing end item database 300, 
described in mace detail with aspect to PIG. J. Remote 
order processing end item database 300 preferably enables 
users to access desired items by reroute communication. The 
remote order processing and item database 300 may com-
municate with a plurality of transmission systems 100, 100', 
100", end 100"', each of which communicates with a respa:-
tive set of reception systems 200,200' . 200", and Z00'". Perch 
of the reception systems in sets 200. 7A0', )AO" . and 200 .. 
may preferably communicate with a plurality of users. 

FIG. Id shows a high level block diagram of the trans-
mission end receiving system of the present invention 

15 including a trvumiesion system 100 distributing to a plu- 
rality of users via a reception system 200 configured as a 
cable television system . 

FIG . It shows e high level block diagram of the tons-
mission end mcdving system of the present invention 

zo including a transmission system 100 distributing m a plu- 
rality reception systems 200 and 200' . In the configuration 
shown in FIG. le, reception system 200 is a direct conncc-
tioa system wherein a user is directly connected W tons-
mission system 100 . Reception system 200' preferably 

u inductee a fiat cable television system ]AOa and a second 
cable television system 2006. Users of cable television 
systems 2110a and 7AOb me indirectly connected m trans-
mission system 100 

FIG, if arrows e high level block diagram of the trans-
3o mission and receiving system of the present mutation 

including vansmiesion system 100 distributing via several 
channels to reception systems 200 and Z00'. Reception 
system 200 is preferably non-buffering . I¢ such a system, 
nun are directly corrected to transmission system 100, ac 

35 in reception system ]AO in FIG. It. 
Reception system ?AO' shown in FIG . If is a cable 

television system, as shown in reception system 200' of FIG. 
It . In FIG . If, the reception system 200' is preferably 

40 buffering, which means that users may receive requested 
material et a delayed time. The material is buffered in 
intermediate storage device ?AOc in reception system 2p1'. 

In the configuration of FIG. If, decompression of the 
requested material may preferably occur et the head end of 

as e cable television reception system 200' . Thus, distribution 
may be provided to user via standard television encoding 
methods downstream of the head end of the cable distribu-
tion system. This method is preferred for uses who only 
have cable television decoders end standard television 

50 receivers . 
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press in gal time the requested materiel as it is distributed 
by U8n8mib810p system 100 . Alternatively, the reception 
systems 200 0( the present invention may perform a com-
bineGon of buffering and non-buffering by buffering some of 
the requested materiel and decompressing the remainder of 
the requested material for immediate viewing as it is dis-
tributed by transmission system 100. 

In direct connection configurations, such as reception 
systems 200 shown in FIGS . Is and If, the user preferably 
selects the reception system ?AO to which the requested 
material is sent, and optionally sclects the time playback of 
the requested material as desired Accordingly, the weir may 
remotely access she transmission system 100 from a location 
different than the location of reception system 200 where the 
material will be sent and/or played heck Thus, for example, 
a tier may preferably call ursommission system 100 from 
work and have a movie sent to their house to be preyed beck 
after dinner m u any later time of their choosing. 

In non-dnect connection reception systems ouch as shown 
in reception system 200' of FIG . If, intermediate storage 
device 200c my preferably 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 fm 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 
time, u a rime of then choosing . Accordingly. the user 
would not have a make a trip to the arum to purchase art rent 
the requested material . 

In my of the transmission and receiving systems Win-
used in FIGS . 1o-1g, the requested material my be copy 
protected . To achieve copy protection, the requested mate-
rial, as an item, is encoded as copy protected during storage 
encoding in transmission system 100. The user my then 
play back the item nary one time. 7'he user my also 
optionally review select portions of the item prior to its 
automatic casiae from the memory of the reception system 
200 . In this way, requested material may be distributed to 
"view only" user and also m "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 pnotccotion technique 
applied w the analog end digital output signals . The analog 
video output is protected from copying through the we of 
irregular sync arguers, which maim the signal viewable am 
a standard television but nor ncmdable on a audidvideo 
recorder The receiving systems recognlmS copy protected 
programs end disables the audio/video record= Digital 
output protection is effected through copy protect hit sittings 
in the digital outQue signal, thus preventing a compatible 
digital records from recording the digital audio and/or 
video signal stream . A protected item will ooh be passed to 
the compressed data pore of the digital recorder for off line 
storage. 
FIGS. 7a and ]b illustrate detailed block diagrams of 

preferred implementations of the transmission system 100 of 
the present invcntioa 7Yansmistiou system 100 may either 
be located in one facility or may be spread ova a plurality 
of facilities . A preferred embodiment of transmission system 
100 my preferably include only some of the elements 
shown in FIGS . 7a and 7b. 

Transmission system 100 of a preferred embodiment of 
the present invention preferably includes souks material 
library means for temporary storage of items prior to can-
version and storage in a compressed dam library means . Ile 
items of information may include analog and digital audio 

6 
and video information as well as physical objects such as 
books and records which require conversion m a compatible 
media type before converting, compressing end storing their 
audio and video data is the compressed data library means. 

s As shown in FIG. 2a, the sauce material library means 
included in transmission system 100 preferably includes a 
source material library 111 . The source material library M 
my include different types of materials including television 
programs, movies, audio recordings, still pictures, files, 

io books, computer rapes, computer disks, documents of vad-
m,e sorts, musical instruments, and other physical objects. 
Phase materials ere converted to or recorded on a media 
formal compatible to the digital and analog inputs of the 
system prior to being compressed end stored in a coon . 

15 pressed data library 118. The different media formats peef-
aably include digital or analog audio and video tapes, laser 
diets. film imagrs, optical disks, magnetic disks, computer 
tapes, disks and, cartridges . 
The source material library lll, according to a preferred 

embodiment 20 of the present invention, may preferably 
include e single souks material library Of a Plurality of 
son= material libraries . If there ace a plurality of eowce 
material libraries, they my be geographically located close 
together or may be located far apart 73e plurality of source 

u material libraries my communicate using mcdiods and 
channels similar in the methods end channel types which 
libraries my employ for communication with the receiving 
system 200 of the user, m the souse material libraries may 
communicate vie my available method . 

3° Riot to being made accessible to a user of she trensmis-
sion sari 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 ll2. Storage encoding, performed by identification 

u encoder 112 aside fmm giving the item a unique identifi-
cation code, optionally involves logging details about aria 
item . called program notes, and assigning the item a popu-
larity code. Storage encoding may be performed lust prior to 
conversion of the item far transmission w reception system 

40 200, at my time after starting the conversion proms, or 
after arming we item in the compressed data library US . 

In a preferred embodiment of the present invention . the 
method of encoding the information involves assigning a 

as unique identification code end a file address a the item, 
assigning 8 popularity code, and inputting the program 
rotes . This process is identical for my of the different media 
types stored in the sours material library 111 . 
The transmission system 100 of the present invention also 

sp preferably includes conversion means 113 fm placing the 
items from source material hb`my 111 into a predetermined 
format as formatted data In the preferred embodiment, after 
identification encoding is performed by identification 
enmder 112, the retrieved iufolmnflon is placed ram a 

ss Predeterramesol format as formatted data by the converter 
113. The items stored in source material library 111 and 
encoded by identification encoder 112 may be in either 
analog or digital farm. Convener 113 therefore includes 
analog input receiver 127 and digital input receiver 124. U 

60 items have only one format, only we type of input receiver 
124 a 127 is necessary. 
K'heu the information from identification encoder llZ is 

digital. the digital signal is input W the digital input receiver 
124 where it is converted to a prom voltage. A fomiatrc 

65 175 sets the Correct bit rata and encodes into least signifi-
cant bit (lab) first Wise code modidmed (pcm) data For-
matter 175 includes digital audio formatter 125a and digital 
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video (ortnalter 1756 . The digital audio information is input 
into a digital audio Pocmatw 125n and the digital video 
information, if any, is input into digital video focmener 
1256. 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 anslog-
lo-0igital converter 1?3 to convert the analog data of the 
retrieved information into a series of digital data bytes. 
Canvuw 127 preferably toms the digits! dam bytes into 
the same format as; We output of formatter 125. 
Convene 123 preferably includes en analog audio con-

vcner 173a end an analog video convener 1736 . The analog 
audio convener 123a preferably converts the retrieved audio 
signal into pcm dam sample et a fixed sampling rate. The 
analog video converter 1736 preferably converts the analog 
video information, retrieved from identification encoder 
1?3, into peen data also at fixed sampling rates . 
U We retrieved information being converted contains only 

audio information, Then the audio signal is fed to the 
appropriate digital audio input or analog audio input When 
the retrieved information contains both audio and video 
information, the audio and video signals ere passed simul-
taneously to the audio end video converter inputs. Synclw 
nizstinu between the audio end video dada eau be maintained 
in this way . 

It, for example, the retrieved information to be converted 
from the source material library 111 is a motion picture film, 
she pictu re frames in the film an: passed through a digital 
releriae device to the digital taper receive 124. Format 
conversion is then preferably performed by digest video 
tartnsttcr 1256 . Accompanying audio information is passed 
through an optical or magnetic digital playback device . This 
device is connected m digital audio formatter 175x . 

In some cases, ouch u in inter-Gbraty transfers, incoming 
materials may be is a previously compressed form so that 
three is no read m perform compression 6y plecompression 
processor US and compressors 128 and 129 . In such a case, 
retrieved items ere passed directly from identification 
encoder 112 w she compressed data formattn U7. The item 
database records, such as the program note which may also 
he input from another system, w the compressed data 
formatting section 117, where this data, if necessary, is 
reformatted m mate it compatible with the material armed in 
compressed dale library 118 . Such material may be received 
in the form of digital tapes or via existing comumnication 
channels and may preferably input directly to a short tam 
storage 117' in the compressed dada formatting section 117 . 
71u transmission system 100 of the present invention also 

preferably includes ordering means far placing the formatted 
information into a sequence of addressable dada blocks . As 
shown in FIG . 7a, the ordering means in the preferred 
embodiment includes time encoder I14 . After the retrieved 
information is converted and formatted by the convener 113, 
the information may be lime encoded by the time encoder 
114. Time encoder ll4 places the blocks of convened 
formatted infomudon from converter 113 into a group of 
addressable blocks . The preferred addre sing scheme 
employs time encoding. Time encoding allows realignment 
of the audio 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 formatted information of she requested 

material is then preferably in the form of a eerie of digital 
data bytes which represent fiamai of video data end samples 

of the audio data A preferred relationship of the audio and 
video bytes m each other is shown in FIG . 8. Incoming 
signals me input and converted in sequence, starting with the 
fist and ending with We last frame of the video data, and 

5 starting with the first and ending with the last sample of the 
audio data Time encoding by time encode ll4 is achieved 
by assigning relative time markers m the audio and video 
data se it passes from the converter 113 through the time 
encoder 114 to the pRCOmpression Processor 115 . Realign- 

to went of audio grid video date, system add sing of panicu-
la data bytes, and user adilmsing of particular portions of 
items are all made possible trough time encoding. 
Through the use of the address of an item end i¢ (tame 

number it is possible to address my particular block of audio 
or video data desired From hale, further addressing down m 
the individual byte is possible . Home end groups of frames 
may preferably be further broken down, as necessary a the 
individual bytes and bits, as requited for certain processing 
within the system . 

20 User and system add sing requirements dictate the level 
of granularity available W my pvticular- section of the 
system. Users ere able m move through dots in unions 
modes, thus moving through frame addresses at various 
rates' Far example, a user may desire a listen a a particular 

25 song . They may preferably ante the song number either 
when requesting she item from the compressed dada library 
118 and only have that song sent to then receiving system 
200 or fey may preferably select that particular song from 
the items buffered in their receiving system 200. Internal to 

3° the system, the song is associated with a starting frame 
number, which was indexed by the system operator via the 
storage encoding process. The system item database may 
contain information records fm individual frames m groups 
of frames. Theca can represent still tremcs, chapters, songs, 

3s book pages, etc . The (runes are a subset of, and ere 
contained within, the items armed in the compressed data 
library US. Time encoding by time encoder 114 makes items 
and subsets of item retrievable end addrnssble throughout 
the transmission system 100. Time encoding enables sub- 

°° sequenl compression of the information to be improved 
because data seduction processes may be performed in the 
Mme dimension : This is described in greater detail below. 
The transmission system 100 of the present invention also 

as Preferably includes data compression means fm compress-
ing the formatted and sequenced data. The sequence of 
addressable data blocks which was time encoded end output 
by time encoder 114 is preferably sent to preoomp`esmon 
pioceasm 115 . 7Le dots arriving from time encoder ll4 may 
be at various frame cans and o[ various formats . Plecom-
presaian processor 115 preferably includes audio p`ecom-
pleesor ll5a end video plecompressor 1156. 

Video pmoomproseion processor U56 buffers incoming 
video dam and converts the aspect ratio end frame Iste of the 

ss data, as required by compression processor 116 . The frame 
tuffs 131 of video pexompmeion processor ll5b holds all 
incoming data until the data is compressed by the data 
wmpcearar 116 . The incoming video data is processed for 
sample rate optimization, aspect rain filling and buffed in 

60 buffer 730 fm compression processing by the video precom-
preasiw processor U5b. 

Video prxomp¢ssion processor 1156 processes the 
incoming video dam so that it fits into the aspect ratio of the 
transmission and receiving system of the present invention. 

65 When incoming material with a diSerm[ aspect ratio than 
the aspect moo of the system is elected, a chosen beck-
ground is preferably placed amend the inactive region of the 
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video information. In this way, no data is lost m differences 
in the aspect ado between incoming material, and the 
converted end compressed data stored in the transmission 
system 100. Imago restating from a different aspect ratio 
may have an inactive region where background information 
is contained, m may be convened into a but fit arrangement . 
Output from the video precompression processor 1151; is 
stored in the frame buffer 131, which is duel ported end 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 faccompression 
pmcweor ll5a. Audio precompiessioo processor 115a may 
preferably Uanscode incoming audio information, as 
required, to create the optimum sample fate and word 
lengths fm compression processing . The output of the audio 
pmcomplrsvon processor 115a is a constant sample rate 
signal of a fixed word length which is buffered in flame 
buffs 1311 . The Flame buffer 1J11 is duel ported and is 
directly addressable by audio compressor 128. Blocking the 
sumo data rout Games at audio pfecompreasion processor 
ll5a makes it possible to work with the audio data as 
addressable packets of information . 

Once prmomp`ession procuring is finished, the frames 
an: compressed by the data compressor 116. Compressor 
ll6 preferably comprises an audio data compressor 128 and 
a video data mmp:essor 129.1Le benefits of data compres-
sion performed by data compressor 116 am shortened trans-
mission time, faster access rung greater storage capacity, 
end smaller storage space requirements . Compression pro-
cessing performed by compressors In and 129 requires 
multiple sampler of data a perform optimum compression . 
Audio and video information is preferably converted into 
blocks of data organized in groups for compression process-
ing by audio compressor 128 and video compresvor 129, 
respectively. these blocks are rnganiwed as frames, and a 
number of Games are contained respectively in the buffers 
1J0 and 131. By analyzing a seder of frames it is possible 
w optimise the compassion proceu. 
Audio data is preferably compressed by audio compressor 

128 by application of an adaptive differential pulse code 
modulation (ADPChn process to the audio data This com-
proesion porters, which may he implemented by the apt-x 
100 digital sumo compression system, is manufactured by 
Audio Processing Technology (API). Audio compression 
ratios of SX or greater are achieved with the API' system . 

Compression by compressor 116 my be performed on a 
getup of 24 video fiames may preferably be passed in 
sequence m the frame buffer 130 of the video precompres-
sion processor 115b where they an: analyzed by videD 
compieseor 179 which performs data reduction processing 
0o the video dais. Video compression is preferably per-
formed by video oomprcssar 129. Video compression is 
achieved by the use of processors mining algorithms 
designed to provide the greatest amount of data compression 
possible. Video data compression preferably involves apply-
ing two processes ; a discrete mars transform. and motion 
compensation. This process is described in "A Chip Set Core 
of Image Compression', by Mticd and Colevin . Multiple 
frames of video dais my preferably be analyzed for patterns 
m the horizontal (tn, vertical M. dram (zigzag) and 
time (Z) ends. By finding ropetitirm in the video den, 
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 u+~~"m ~"ion system 100 may further wm- 

10 
prise compressed data storing means, coupled a the com-
pression metes, fm storing u a file the wmpresxd 
sequenced data with the unique identification code received 
from the data compression means . After compression pro- 

5 cesai¢g by compressor ll6, the compressed audio and video 
data is preferably formatted and placed into a single file by 
the compressed data storage means 117 . The file my 
contain the compressed audio and/or video data, time mark-
ers, and the program notes. 11he file is addressable through 

10 the unique identification code assigned m the data by the 
identification encoder 112. 

Pusher, according to the present invention, the icansmis-
sioo system preferably includes compressed data library 
means fm separately storing composite formatted data 

15 blacks for each of the film . The compressed data storage 
means preferably includes compassed data library US, as 
shown in FIG . ?b . Ahc the data is processed into a file by 
the compressed data storage means U7, it is preferably 
stared in a compressed data library 118 . In a preferred 
embodiment, compassed data library 118 is a network of 
man storage devices connoted together vie a high speed 
network Access to any of the files stored in compressed data 
library 118 is available from multiple reception systems 200 
connected to the transmission end receiving system . 

25 Stoned items am preferably accessed in mmp`rssed data 
library US through a unique address code . The unique 
address code is a file address fm uniquely identifying the 
compressed data mama stored in the compressed data library 
section of a library system . This 51e address, combined with 

30 We frame number, and the library system address allow fm 
complete addressebility of all items stored in one m mom 
compressed data libraries 118. Compressed data library 
addresses along with receiving system addresses are used in 
form a complemly unique address for distribution system 

35 control . 
1'6e unique address code is en address assigned to the item 

by the system operator during storage encoding, which is 
preferably done prior to long teem storage in the compressed 

ao data library 118. In a preferred embodiment, the unique 
address code is used for requesting and srceuing iufafma-
uon end items throughout the transmission and receiving 
system. The unique address code mattes access m the 
requested data possible . 

as 1U storage encoding porters performed by encode 112 
also allows entry of item notes and production credits. 
Production credits may include the title, names of the 
creators of the item such as the producer, director, assn, 
etc. Other details regarding the item which may be of 

so interest and which may make the items more accessible an: 
kept in an item database. 

Item addresses am mapped to item vanes by idwtifica-
doo encoder ll2 and may preferably 6e used ere an alterna-
tive method of ecaaeing items. The item names are saris b 

55 remember, shoe making use aaese mere intuitive by using 
item mores . The storage encoding entry process performed 
in identification encode 112 operates a program which 
updates a master item database containing facts regarding 
items i¢ We compressed data library systern. The storage 

so encoding process may be run by the system operator 
whereby the system operator ... uses the master item 
database Do trade and descn'be items armed in we m more 
compressed data 1'bniiea.lLe names and other facts in the 
item database may preferably be updated at any rime via the 

65 storage mooing porters . Changes made to the master item 
database may be periodically tint to the remote order 
processing end item database. 300. 
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address of the user, the address of the item, and optionally 
includes specific frame cumbers, and a desired viewing time 
of the item . 
The storage encoding process performed by identification 

s encoder ll2 also allows entry of a popularity cads. 73e 
popularity code is preferably assigned on the basis of how 
often we 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 ere preferably employed as more coat 
elective storage in very lugs compressed dais libraries US. 
Once assigned, the popularity code my be dynamically 
updated, by factoring item usage against system usage. 

1s Thus, arced items me dynamically moved W the most 
appropriate media over their fife in the compressed date 
library 118. If a particular item armed in compressed data 
library 118 is retrieved frequently by users, storage in 
compressed data library US is preferably on higher speed, 
more reliable, and probably in= expensive media Such 

20 media includes Winchester and magneto-optical lists . 
If an item stored in compressed data library US is 

retrieved less frequently, it my be scared in the compressed 
data library 118 on a digital cassette tape . Examples o! such 
cassette tapes me a Honeywell RSS-600 (Honeywell inc. 

u Minneapolis Minn .), Summits JuteBoxFilm end tape library 
(Summw Computer Systems, Houston, 'Ibx. 800-?SS-
9638), m equivalent cassette tapes . All items stored in the 
compressed data library 118 are on lire end ere connected to 
the high speed network- 7'hus, they may be readily accessed . 

Instead 30 of using a remote order processing and item 
database 300, the compressed data library ll8 my include 
the program notes which was input by the system operator. 
77,e program notes may preferably include the title of the 
item stared in the compressed data library 118, chapter or 

7s song tides running times. cadit.+. We producer of the item, 
acting and production credits, etc . The program notes of en 
item scrod in the compressed dare library US my be thus 
contained within the compressed data file formed in the 
compressed dens formatter 117 . 

4° In some cane, where multiple compressed data libraries 
US aye organized, the popularity code my dictate distri-
bution of a particular item to multiple distribution systems . 
In such cars, a copy of we compressed data is sent to 
mother library and the other library can then distribute the as compressed data to own concwxennly with the original 
compressed date library llB. 
The compressed data library US is composed of a net-

work of storage devices connected through a High Perfor-
50 mance Parallel Imerface (HPPI) Super Controller (available 

from Maximum Strategy Inc ., San Jam Calif.). Therefore, 
multiple communication controllers my preferably xcess 
the large quantity of data staled in compressed data library 
118 et very high npeecls for transfer to a reception system 

ss 200 of a user upon request For more details on this 
configuration see Ohieastd4 "Supammpuien Seek High 
throughput and Expandable Storage", Computer Technol-
ogy Review, pp. 33-39 April 1990 . 
The tics of an HPPI controller allows 51e placement arm 

60 multiple mass storage devices of the wvyrtessed dada library 
US with a minimum of overhead. Database management 
software controls the location mid tracking of the com-
pfeased data library 118 which can 6e located across mul-
tiple clusters of file servos corrected together by one in 

ss more high speed networks ova multiple systems . 
The transmission eystern 100 of the present invention rosy 

oleo preferably include library eccees/wtafece metes fm 

11 
As described in more detail later, a user my preferably 

access an item via its unique identification code, via its GOe, 
m the user my use other known facts for accessing an item . 
The user my saws items in the compressed data library 
US directly using the unique address code or the user may 
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 system, e query type of computer program 
interface, or customer assistance opaarocs. In addition to 
providing inset acfive access m the remote order processing 
end item dste6ue 300, a catalog listing some or all available 
tides rosy also preferably be published. With a published 
catalog, user my obtain the unique address code for m 
item very easily thereby allowing for retrieval from the 
compressed darn library 118 without any help from an 
interactive system. 

To achieve user access via an interactive system, fads 
about the items my be rapt in files as a part of the items or 
the facts my be kept separately, fm example, by systems 
which only inform user of the available items end take 
orders . For example, N systems which have portions split in 
separate locations, the facts about the items my be sepa-
rated from the items themselves and stored in separate files . 
A system of this type can distribute user orders to our 
portions of [he transmission mid receiving system fm ulti-
mate distribution to the requesting user. Further, w support 
a plurality of users, multiple versions of the item database 
may preferably reside either on multiple database savers . in 
catalogs, a on other computer systems. 

7'he item database master my Beside in the system control 
computer 11?3 where may be updated and kept current a the 
contents of the compressed data library 118. The dare stored 
in the item dalebase maser may be accessed by users via 
application programs, running on she system control com-
puter ll23, and on the reception system 200 of the user. 
User may connect to she item database via my available 
telecommunication channels . Copies of iris item database 
master may be updated and informed of new envies into 
compassed duo library 118 at periodic intervals determined 
by the system manager. 

Other copies of we item database master my also 6e 
made available to user from the remote ardw processing 
and item database 300 which batch processes and downloads 
use` requests w the control computer I1Zl of the com-
pressed dam library 118 via standard telecommunications or 
high speed communication channels. Moreover, multiple 
remote order processing and item database 300 sites make it 
possible far mope locations W process cadets than there are 
library facilities, and thus make order processing in= 
wiriest. 

Preferably, access of a requested item vie the remote inlet 
processing and item database 300 opefates as follows . If the 
user does not know the title of the dewed item, he m she 
my request the item by naming char unique faces related to 
the item. For example, a user would be able to access an item 
about libaan Medicine by asking fm ell items which 
include information about "libel" and include information 
about "Medicine ." The remote order processing end item 
database 300 would then be searched for al] records match-
ing this regular . IF Were in moo than one item with a march, 
each of the names of the matching mama mi preferably 
indicated w the user. 'me cast then selects the item m items 
that he m she desires . Upon selection and confirmation, by 
the user, a inquest for transmission of a particular item err 
memo is sent to the distribution manager prograin of the 
system control computes 1123 . 'Me request contains the 
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receiving transmission inquests to transmit items end for 
retrieving formatted data blocks stored in the compressed 
data library US corresponding to the inquests from win . 
The compressed audio and/or video dell blocks, along with 
any of the information about the item scared in the com-
preased data library 118 my 6e accessed via library - as 
interface 121 . The library saws interface 121 receives 
transmission requests either directly from the users or indi-
rectly by remote order processing and item database 300. 
The umemiesion format mesas 119 receives the request and 
retrieves the composite formatted date black of the 
requested item stored in compressed data library 118 and 
converts the compressed formatted data black into a format 
suitable for transmission. The requested item is then sent to 
the user vii the transmitter 122 or directly via interface IZl . 

In a preferred embodiment of the present invention, 
customs 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 =questing a stored item ere 
analogous to mating m airline reservation or transferring 
funds between bank accounv. Just as there an: different 
methods available (a these processes it is desirable W have 
several ordering methods available to the users of the system 
of the present invention For example, telephone to= decod-
ers and wire response hardware may he employed . Addi-
tionally, operator assisted service or user terminal interfaces 
may be used. 
Customer access via telephone cave decoders and voice 

response hardware is completely electronic and may pref-
erably be performed between a system user and a computer 
cedar entry system . The use my obtain help in ordering an 
item from a computer synthesized voice. With such en 
access method, the user will normally be accessing a 
dynamic slog to assist them Confirmation of selections 
and pricing information cosy preferably be given to the user 
prior to completion of the transaction. 

This process of etcesa, performed by remote order pro-
cessing and item database configueation 300, shown in FIG. 
ic, preferably includes the following steps, shown in Bow-
chat: 3000 of FIG. 3 . First.. the user calls the system access 
number (step 3010) . Upon successfully dialing the system 
saes member, the user receives instructions from the 
system (step 3020). The instructions may preferably include 
steps the user must [area in order a platy en order. Prefer-
ably, the instructions my be bypassed by the experienced 
user who (mows how to place an order. 
The user then enters a customer ID code by which the 

system accesses the user's amount, and indicates m the 
syaoem shat the user is a subeaiha of the system (step 3030) . 
In response to the user entering his m code in step 3030 the 
system confirms whether the user is in good emndin8 (step 
3040) . If the user is in good standing, she system queues the 
user a input his request (step 3050) . 
The use 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 costume the selection [Lot the user has made and 
inform[ the user of die price of the election (step 3070) . 
The user then indicates whether the confirmation per-

funned in step 3070 is correct (step 3080). If the confirms-
don performed in step 3070 is courect. the user- so indicates 
and rhea inputs a leaned delivery time and deGvay location 
(step j090) " 

If the confirmation performed in step 3070 dots cot result 
in the selection desired by the user, the near rwinputs the 

14 
item identification code in step 3060 end the confirmation 
steps 3070 end 3080 am repeated . Therefore, proper selec-
don of the selected item is insured. Once [hale is confirma-
tion, the user enters the playback time and destination in step 

s 3090. 
The user then preferably confirms that the order is comet 

(step 3100) . The confirmation performed in step 3100 
includes confirmation of the entire transaction including the 
selected item, the selected time of playback, and [tie location 

10 of playback. '['he transaction is then completed and the 
request is plead on a ieanemiasion queue et the appropriate 
compressed data library US (soap 3110) . 

Access by the awes via operator assisted service includes 
telephone operators who newer cells from the users . The 
operators; can sign up new custamm, take codas, and help 
with any billing problems. The operators will preferably 
have computer terminals which give them access to account 
information and available program information . Operators 
can also assist e user who does cot know a title by looking 

20 up information armed is file which my contain the pro-
gram noes, as described above. Once the 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 end destination . 7Le operator then enters the 

25 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 specialised interlaces built into the reception 30 system 200 for the user. Such access allows a user to do a 
search of available programs from a computer screen . This 
process involves the steps 0000 shown in FIG . 4 . 

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

method of FIG. 4, the user first loge onto the user terminal 
interface (step 4010) . After the user loge on, the user my 
preferably select a delved item by eealching the database of 
available odes in the library system control computer 1173 

40 m my (emote order processing and item database 300 (step 4010). The search my preferably be performed using the 
database containing the program notes . described above 
with aspect to FIGS . 7a and 7b. It is possible to process 
orders and operate a database of available dries u mdfiple 

,s locations remote o[ the sauce material library lll . Users 
and order processing operators my preferably access each 
'amine systems and my place transmission requests from 
these systems . Orders placed on these systems will be 
processed and distributed to the appropriate libraries . After 

50 the delved item is found, the user selects the item for 
uansmiuio¢ et a specific time and location (step 4030). 
1b complete an order, the remote order processing and 

item database 300 preferably connects to the compressed 
dais Gbrary ll8 of choice vii the library access interface 121 

sS and communicates with the library system control computer 
1173 . Preferably the user's account ED, Maui ficadon Of the 
item for transmission and the chosen destination fm the stain 
ue communicated. Through employment of distributed 
osier processing systems of this type many orders cosy be 

so processed with minimal library oVerheaCL 
All transmission requests from the Recess methods am 

placed unto a uaotmisvon queue managed by the library 
system cannot computer i173.1Lie quwe is mansged by e 
program that controls the distribution of the requested items 

6s to the reception system 200 of the user. The queue manager 
penguin also operates in the system control computer and 
keeps exact of the user m, [he chosen program and price, the 

Case 1:04-cv-01778-TWT   Document 1    Filed 06/18/04   Page 30 of 138



5,550,863 
15 

user channel type, the number of requests fm a given 
program, the latest delivery time, end the compressed data 
library media type (for example, high speed or low speed) . 
From this information, the queue manag er program makes 
bat use of the available distribution channels and media for y 
efficient transmission and storage of the requested items . 
The queue manager program also menages the file trans-

mission process fm multiple requests for a single file, stored 
in the compressed data library 118. Diving e given time 
period, the queue manager program will optimus access to 10 
the compressed data library 118, wherever possible it will 
place the data on multiple outputs for simultaneous train a-
mission to more than one requesting user. 
The conversion performed by transmission data converter 

119 encodes the data for the transmission channel. The is 
transmission data convener transfers the desired segments of 
data from the compressed data library 118 onto the com-
munication channel which is used to deliver the data m the 
reception system 200. 
The transmission system 100 of the present invention 20 preferably further includes transmitter means 122, coupled 

to the comp`wsed data library US, fm sending at least a 
portion of a specific file a at leave one remote location. The 
transmission and waiving system of the present invention 
preferably operates with any available communication chum-
neLa . Each channel type is accessed through the use of e u 
communications edaptur board in procesmir connecting the 
data promised in the transmission format converter 119 to 
the transmission channel. 
A p`cfmed embodiment of the present invention also 

includes means by which to access users via common access 3° 
lines . 1Leae may include standard telephone, 7SDN or 
H-ISDN, microwave, DHS, cable television systems, MAN, 
high speed modems, or communication couplers . Metropoli-
tan Arcs Networks (MANS) which are common carrier or 
private communication channels art designed to lids sites in 3s 
a region. INANs an described by Monralc and Campbell in 
"Metmpoliun-roes networks" (IEEE Spectrum, May 1990 
pp . 40-42). 7'he communication lines ere treed to transmit 
the compressed data at rates up fin, typically, 10 Mb/sec. 

4° In order to sore e multitude of channel types, a preferred 
embodiment of the present invention included a multitude of 
output ports of each type connected to one m more com-
putels on the transmission and receiving system . The man-
agement of transmission is than distributed. 7Lat is, the 45 
computer controlling the transmission queue dells the trans-
mission encoding computer its task end then the teak is 
executed by the transmission encoding compute, indepen-
dent of the transmission queue computer. no transmission 
queue computer provides the data for transmission by the so 
file amen which also distributes in other tratismittus located 
in the same m other transmission encoding computes . 

FIG. 5 is a flowchart of a preferred method of implement-
ing a queue manage program of the present invention. The 
guess rouge program, in the diem"budon proms, PtifQ- ss 
ably confirm availability of as item from the compressed 
data library 118 and logically connects the item stored in 
compressed data library 118 a the communications control-
la, illustrated in PIG. 7a (step 5010). After availability is 
confirvmd in step 5010, the data awaits transmlasion 6y the by 
transmitter 122. 

After availability is confirmed in step 5010, the comm, -
mcaiioos controller preferably melees the physical cornice-don 

to the reception system Z00 of the user (step 5020) . This 
is normally done by dialing the Rceiviog device of the use. 65 
1Le reception system 200 preferably answers the incoming 
call and confirms the connection (step 5030). 

16 
Once connected to the reception system 200, in steps 50211 

and 5030, the data stored in compressed data library 118 is 
preferably umsCemd in data blocks from the compressed 
data library US to the communications controller (seep 
5040) . The date blocks are buffered by the communications 
controller. The buffered data is sent down the communica-
tions channel to the reception system 200 by transmitter 1M 
(step 5050). 
The transmitter 122 places the formatted data onto the 

communications channel . This in an electrical conversion 
section and the output depends upon the chosen communi-
cation path . The signet is seat to the reception system 200 in 
either a two way or a one way communication process. Iv e 
standard telephone connection, the transmitter 122 u pref-
e`ably a modem . When using en ISDN channel, the trans-
mitter 122 is preferably a deter coupler. 

In a preferred embodiment of the present invention, many 
forms of communication channels rosy be employed Dis-
tribution of information is by common carrier communica-
tion charnels whenever possible . 7Lese channels include 
common telephone service, ISDN end Broedband ISDN, 
DBS, cable television systems. micrownve, and MAN. 

In order that reception is performed efficiently, the recep. 
bon system 200 confirms; reception of the initial deter block 
before receiving the remaining data blocks whenever pos-
eible (step 5060). After all data blocks have been received 
and reception is confirmed, the communications contrDlIer 
breaks the physical correction la the reception system 200 
(step 5070). Then, confirmation nabs transmission is amt to 
the queue manager (step SO80). 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 distribution occurs through a broadcasting 

method such ere a communications satellite, the proms is 
one way, with ongoing reception not being confirmed by the 
reception system 200. In these situations, some further 
redundancy is included by transmission formatter IZ2 with 
the data blocks for error confection processing m tie per-
formed in the reception system 200. In such one way 
communication sinutio¢s, the queue msvsger program run. 
ring in library system control computer ll73 confirms 
reception, via telephone line connection fm exempts, to the 
reception system 200 after diatriburiort This should occur 
prior to updating the uses account and the dispatch lists. 
The real time output signals ere output m a playback 

system such as m sumo amplifier and/or television . This 
output rosy also be sent to m audio/video recorder for more 
permanent storage . Moreover, in the preferred embodiment 
only non-copy protected dam cm be recorded on an audio/ 
video recorder. Any materiel which is copy protected will be 
scrambled at the video output in a way which makes it 
vieweble on a standard audio/video receiver but does not 
allow fm recording of the material . 
Tic reception system 200 has playback wrests similar to 

the controls available on a standard eudidvideo 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 me 
simulations of the actual events which occur on a standard 
audidvideo recorder. Frium 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 system 

200 preferably includes a tide window while a list p[ 
available Idea ere alphabetically listed . 7Lia window has 
two modes: local riming of material contained within the 

Case 1:04-cv-01778-TWT   Document 1    Filed 06/18/04   Page 31 of 138



5,550,863 
17 

library system control computer 11?3, and library listing fm 
all available titles which may be received from the available, 
remotely accessible libraries . 1'he titles listed in this window 
are seat from the dalabeee on the library system control 
computer 1123 or the remora order processing end item s 
database 300. 

'ILe system may also preferably include dispatching con-
trol software which receives input from the moats order 
processing and item database 300 and sends distribution 
requests a the distribution systems. In instances where not 10 
ell items me contained in each of the compressed data 
libraries US, the dispatching softwa'e mill keep a list of the 
available titles in e particular compressed dam library 118 . 
The dispatch software may also preferably coordinate net-
work traffic, soma material library 11 utilization, source ~5 
materiel library 11 contents, and connection costs . By 
proper factoring of these variables. efficicaL me of the 
available distribution channels may be achieved 
FIG . 6 illustrates a block diagram of a preferred imple-

meotetian of the reception system 200 according to the 
present iovendau .7Le reception system 200 is responsive to Z° 
user requests fm information stored in aoimce material 
library lll . 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- 25 
motion from the 122 as compressed fonstarted 
data blocks . 
The trmsceiver 201 is preferably connected to receiver 

formal convener 202. The receiver (arrow converter 202 
converts the compressed formatted data blocks into a format 30 
suitable fm playback by the user in real lime. 

In the reception system 7A10 of the presort invention, the 
user may wit to play back the requested item from the 
sauce material h'bmry 11 at a time later Non when initially 
requested. If that is she case, the compressed formatted data 3 
blocks from receiver format converter 202 ere stored in 
storage 203 . Storage 203 allows for temporary storage of the 
requested tram until playback is requested . 
When playback is requested, the compressed formatted 

data blocks me sera m date formatter 204. Dan formatter 40 
204 processes de compressed tomcatted data blocks and 
distinguishes audio information from video information. 
7Le separated audio and video information eye respec-

tively decompressed by andio decompfessar 209 and video 4 
decompeeseor 208. The decompressed video dada is then sent 
simultaneously to converter 206 including digits! video 
output convatu 211 and analog video output convener 213 . 
7be decompressed audio data is sent simultaneously m 
digital audio output converter 212 and analog audio output 50 
convener 214. The outputs from converters; 211-214 am 
produced in seal time. 
7Le Zeal time output signals tie output m a playback 

system such as s 1V or audio amplifier. They may ales be 
sent w au eudiolvideo recorder of the user. By using the 5 
reception system 200 of the present invention, the user may 
utilve the atop, pause, and multiple viewing functions of the 
receiving device . Moreover, in a preferred embodiment of 
the present invention, she output formal convenes may 6e 
connected to a recorder which enables the user m record the 
requested item fm tubas multiple playbacks . 
FIG. 7 is a flow chart 400 of a preferred method of 

distribution of the present inv~oa The distribution 
method if preferably responsive to requests ideradybig 
7DfOfmBtlm t0 be !rat from the transmissim system 100 to 65 
remote locations . Method 400 eesumcs that the trams have m oor s 
already been armed in compressed data library 118 . 

18 
As Illustrated 111 ~Q. 7. 1~1C first step Of the distribution 

method 400 involves retrieving the information for selected 
item in the source material library lll, upon a request by 
a user of the distribution system (step 412) . This is euelo- 
gous to rating books off of a shelf et the local public library 
after the person has decided that he or she would like to mad 
them 

After the information fm the aerated items is retrieved is 
step du, the distribution method 400 of the present inven- 
tion Cunhrs comprises the step of processing the information 
for edrie¢t vauata (slap 413). 7'he processing performed in 
step 413 preferably includes seagoing a unique identifica- 
tion code to the retrieved information performed by identi- 
fication encode ll2. shown end described with respect m 
FIG. 7a (step 413a). The processing also preferably includes 
placing the retrieved information into a predetermined for- 
mat u formatted data by cwvata ll3 (step 4136), and 
placing the formatted data toes a sequence of addressable 
data blocks by ordering meets 114 (step 413c). 

Processing step 413 also includes compressing the for- 
muted and sequenced dada performed by data compressor 
116 (step 413, and storing a+ a file the compressed 
sequenced data received U070 the E818 compression means 
with the unique identification assigned by the identification 
encoding mama (step 413e). 

After We information is p'ocessed for efficient transfer, in 
substeps 4M-e of step 413, the distribution method 400 of 
the present invention preferably includes the step of arming 
the processed information is stored in a compressed data 
library (step 414). Preferably, the compressed data library is 
analogous m compressed data library US, described with 
RSpCCt ID FIG. TQ 

At= the information is aimed in a compressed data 
library 118, the transmission sad receiving system prefer- 
ably waits to receive a transmission request (step 41~. Upon 
receiving a transmission ~s4 from transmission system 
100, the compressed formatted data is preferably converted 
for output w a reception system 200, selected by the user. 
The informative is preferably liaasmiued over an existing 
communication channel to a'eccplion system 200, and is 
received by that system (step 417). When the information is 
received in step 417, it is preferably formatted for [he 
particular type of reception system 200 a which the infor- 
mation is seat. 

The received information is preferably buffered (step 418) 
by a storage means analogous to dement 203 shown in FIG. 
3. 77e information is preferably buffered so that it may be 
stored by the use for possible futwe viewings . Tim 
requested information is then played back to the reception 
system 200 of the user at the time requested by the usu (seep 
419) . 

FIGS. Sac ere block diagrams of preferred implemen- 
tatious of data structures end data blocking for items in the 
audio end video distribution system . PIG. 8a shows the 
block strucnue of video data where a video frame 812 is 
composed of a plurality of video sampler 811, ~d a second 
of video 813 is composed of a plurality of video frames 812. 

FIG. 86 shower the block eavtMe of audio dada where an 
so audio data frame 822 is composed of a plurality of audio 

samples 821, end a second of audio 923 is composed of a 
plurality ad' audio dale 5ama H22 FIG. & shows the block 
structure of a data frame 832 composed of a plurality of data 
bytes 931. The combination of the midio frames 81Z, video 
hams 822, and data frames 832 comprise the elements of 
a single tram. PIG. 8d shows a block representation of fm 
three illustrative items which may be armed in the source 

Case 1:04-cv-01778-TWT   Document 1    Filed 06/18/04   Page 32 of 138



5,550,863 
19 

material library 111 . Each of items 1-3 contains its own 
arrangement of video hamea 812, audio fremu 822, and 
data Games 832 . 
FIG . & s6owe methods of distribution to reception sys-

tems 200 with both multiplexed end non-multiplexed signal 
paths, both addressed end non-sddrcsxd blocks of items . A 
block of as item may be m entire item or, alternatively, may 
be only a portion of an item, u elected by a user. Further, 
the blocks may be composed of either compressed, partially 
compressed, m fully decompressed data, as requited by the 
configuration of the reception system 2110. 
As Shawn in FIG. &, the same block for example, block 

l, may be simultaneously tranmnined ova different distri-
bution chancels. TM blacks when transmitted ova one of 
the distribution channels may have receiver addresses 
appended to the blocks m the reception system 200 may 
have barn precon6guced a receive the blocks comprising 
data frames for particular items from the active distribution 
channel . 

Other embodiments of the invention will be apparent to 
chose &EIIeA in the an from consideration of the specifica-
Rov end practice of the invention disclosed herein. It is 
intended that tie specification and examples be considered 
as exemplary only, with 16a hue scope and spirit of [he 
invention being indicated by the following claims . 
YAW is claimed is: 
1 . A vanamissian system for providing information to be 

transmitted 1u remote beacons, the transmission system 
comprising : 
a plurality of library means for storing items containing 

information ; 
identification encoding means for retrieving tile infotma-

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

conversion means, coupled to [6e identification encoding 
mama, for placing the retrieved information into a 
predetermined format at farmatied dates 

ordering means, coupled to the conversion means, for 
placing the formatted data roes a sequence of eddres-
seble data blocks; 

compression metes, coupled in she ordering mama, for 
compressing the formatted and sequenced data blocks ; 

compressed data arming morns, coupled to the data com- 
pression means, for sing as files the compressed, 
sequenced data blocks received from the dais compros-
sion means with the unique identification code assigned 
by the identification eooodiog means; and 

transmitter means, coupled to the compressed data storing 
means, for sanding et (cast a portion of one of the files 
to one of the `emote locations . 

2 A transmission system as recited in claim 1, wherein the 
plurality of libraries ace geographically separated . 
3. A renewing system responsive to s user input identi-

fying a choice of m item stored in a Source material library 
et a transmission system, the item containing infonnation to 
be sort from the transmission system to the receiving 
system, the receiving system comprisng: 

requesting mews for transmitting to the source material 
library in the transmission system the identity of the 
item; 

¢meceiva mews, coupled to the requesting means, for 
receiving the item from we transmission system as at 
least one formatted data block ; 

receiver farmer conversion mews, coupled to the icans-
ceiver means, for converting the at least me Formatted 

20 
data block into a format suitable for storage processing, 
mid for playback at the receiver system: and 

storage means, coupled to the receiver forma[ conversion 
means, for scoring a complete copy of the formatted 

s data, the swage means including an off line recording 
media allowing for future multiple playbacks of the 
dam 

4. A receiver system as recited in claim 3, further comm 
prising play bast menus, coupled to the receiver format 

10 conversion means, for playing back the copy of the data 
S. A receiver system as recited in claim 4, further com-

prising : 
recognizing moms for recognizing protected dada; and 
disabling means, coupled to the recognizing means and 

15 We storage means, for disabling the second storage 
means when the recognizing means recognizes pro-
tected data 

6. A receiving System responsive to a user input identi-
fying a choice of en item stored in e source malarial library 

p at a transmission system . the item containing information to 
be sane from the transmission system to the receiving 
system, the receiving system comprising: 

requesting mama for transmitting a the source material 
library in the transmission system the identity of the 

u item; 
transceiver means, coupled to the requesting means, for 

receiving the item (mm the transmission system as at 
least one compressed, formatted data block; 

receiver format conversion means, coupled to the trans-
30 ceiva means, for convening the at least one com-

pressed, formatted data block into a formal suitable for 
storage processing, and for playback at the receiver 
system ; 

35 first storage metes, coupled to the receiver format con-
version manna, 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 

ao second storage means, including an off fine recording 
meals allowing for future multiple playbacks, for stor-
ing a complete copy of the dale. 

7 . A receiver system as recited in claim 6, wherein the 
secovd storage means is coupled to the decompressing 

45 means, and the second storage means stores the d=m-
pressed copy of the data 

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

so 9 . A receiver system as recited 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 ss Storage means when the recognizing means recognizes 
protected data. 

10 . A system for providing information to be transmitted 
to `emote locations, comprising: 

so identification encoding mace for assigning a unique 
identification code to items of information; 

conversion means, coupled W We identification encoding 
means, for placing each item of information into a 
predetermined format as formatted data, 

6s ordering courts, coupled to the conversion means, for 
Placing the formatted data for each item of information 
into a sequence of addressable date blacks; 
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inputting an item having information into the tranemia-
sion system; 

assigning a unique identification code to the item 
having information ; 

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

compressing the formatted and sequenced date bracts; 
arming, as a file, the compressed, formatted, and 

o sequenced data bracts with the assigned unique 
ideotifitadon code; and 

sending at least a portion of the file at the non-real time 
sate in the local distribution system. 

15 . A method as recital in claim 14, wherein the inputting 
15 step comprises inputting the item having information as 

bracts of digital dale . 
16 . A method at recited in claim 14, wherein the inputting 

sup comprises : inputting the item having information as an 
analog signal ; and converting the analog signal to blocks of 
digital 20 data 

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

formatting items of audidvideo information as com-
pressed digitized dada at a central processing location ; 

u transmitting compressed, digitized data representing a 
complete copy of u least one item of vdiolvideo 
infortnatian from the central processing location ; 

receiving the transmitted compressed, digitized data rep- 
resenting a complete copy of the at leapt one item of 

30 aud;yv;deo information, u a local distribution system ; 
arming the received compressed, digitized data repfesent- 

ing the complete copy of the at least one item at a local 
distribution system; and 

35 caving the stored compressed, digitized dada to transmit a 
representation of the at lease arse firm to at a plurality 
of subscriber giving nations coupled to the local 
distribution system; 

wherein the formatting step comprises : 
ap inputting an item having information into the tl8d9IN8-

siou system; 
assigning a unique identification code m the item 

having information; 
formatting the item having information as a sequence: 

es of addressable dada bracts; and 
compressing the formatted and sequenced data bracts . 

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

gp 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 sanding slur a blocks of digital 
data 

55 
wherein the transmitting step comprises : 

21 
compression means, coupled to the ordering mesas, for 
compressing the formatted and sequenced date blocks; 

compressed data storing means, coupled in the dada com-
paessiou means, for storing as film the compressed, 
sequenced date blocks ; and 

fast transmitter means, coupled a the compressed data 
storing mama, for selectively sending at least fl portion 
of one of the files; 

a distribution system, remote from the transmission sys-
tem, the distribution system comprising: 
mama for receiving and storing a complete copy of the 

portion of sore of the files sent by the first transmitter 
means; and 

second transmitter means, responsive to the scared 
portion of the one of the files, for transmitting a 
representation of the stored portion m et least one of 
a plu rality of the remote locations . 

11 . A transmission system as recited in claim 10, wherein ; 
the lust transmitter means transmits the portion of the one 

of the filce at a non-real time care ; and the second 
transmitter means transmits the stored portion in sub-
stantially teal time. 

12 . A transmission system as mired in claim 11, wherein 
the sxovd transmitter means comprises a decomp¢ssor for 
decompressing the complete copy of the stored portion of 
the one of the file . 

13 . A transmission system as in claim 10, further com-
prising library means for arming and supplying to the 
identification encoding means items contemning information . 

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

transmitting compressed, digitized data representing a 
complete copy of at least one item of audidvideo 
information at e non-red time ram from a central 
processing location; 

receiving the nsnsmined compressed, digitized data rcp~ 
resenting a complete espy of the at least one item of 
audidvideo information, at a local distribution system 
remote from the cents] processing location; 

storing the received compressed digitized data 'epfaent-
ing the complete copy of the at least we item at the 
local distribution system 

in response to the stored compressed, digitised data, 
transmitting a representation of the al least one item at 
e real-time rate m at least we of a plurality of sub-
scriber receiving stations coupled w the local dismbu-
tion system; and 

decompressing the compressed . digitized data represent-
ing the al reset sue item of audio/video information 
after the transmission step wherein the decompressing 
step is performed in the local distribution system w 
produce the representation of the at least one item for 
transmission in the at reset one subeaibc station; 
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the paxnl invention relates generally W an audio and 
video transmission and mcciviog system, and more specifi-
cally W such a system is which the user controls the access 
and the playback operations of selected material . 

At the present time, only a video cassette rewtdcr(VCN) 
or a laser disk player (LDP) allow a viewer to enjoy control 
over selection of particular audioWidco material . Using 
sisher a VCR a An LDP requires toe viewer so obtain a video 
tape either by rental or by purchase. Remote aocessingof the 
material bas not yet been integrated into An efficient svslcm . 

Several designs have been developed which provide 14e 
viewer with mom convenient means of Accessing material . 
One such design is disclosed in U.S. Pay. No, 4506,387, 
issued m Walter. The Waiter patent discloses a (idly 
dedicated, mulu,conduclo4 optical cable system that is 
wiped to the viewer's premiers . White the system affords the 
viewer some comm) ever accessing the material, it requires 
that a location designated by the viewer by wired with a 
dedicated cable. 7'hc Walter system further requires the 
viewer be at that location (or both ordering end viewing the 
audiolvicleo material . 
U .S . Pat. No . 4,890,320, issued to Moadow, describes a 

system which broadcasts viewer selected material to a 
viewer at a prescri6ul lime . 'Ibis system is limited in that it 
requires multiple viewers is multiple locations to view the 
audiolvidco material at the time it is broadcast, rather Than 
showing each viewer to choose his or her owe viewing lime, 
The system disclosed in Monslow, else does sot allow for We 
stop, pause, and multiple viewing functions o(existing VCR 
technology. 
U .S . Pal. No. 4,590,516, issued to Abraham, discloses a 

system that uses a dedicated signal path, rather rhea multiple 
common carriers, to transmit sudiofvideo programming. The 
receiver his no storage capability. The system provides for 
only display functions, which limits viewing to the lime at 
which the material u ordered, Like Moredow, the Abraham 
system dues not allow for the stop, pause, and multiple 
viewing farictions of existing VCR technology. 
U.S . Pal. Ho. 4,963,995, issued to Lang. discloses an 

audio/video transceiver with the capability of edioag And/or 
dying from one video tape to another using only a single 
tape deck . Lang does nod discivse a system with one or more 
libraries wherein a plurality of system subscribers may 
saws information stored in the film sari tape library of 
libraries, and play back the selected information al a time 
and place selected by the subscriber . 

It is themfoee an object of the prewminveatio¢ to provide 
a user with the capability of accessing audio/video materiel 
by integrating bath accessing And playback controls into a 
system that can use multiple existing communications chars, 
nets, 

,p To achieve the objects in accordance with the purposes of 
the present invention, asembMied find descritxsd herein, the 
transmission and receiving system for providing information 
go (emote locations comprises source material IiHrary means 
prior to identification and compression; identification eumd- 

35 Ng mesas for retrieving the information for the items from 
the source material library means and for assigning a unique 
identification code to the retrieved information ; conversion 
manna, coupled to identification "ending means, for placing 
the retrieved information into a predetermined forma( ~4 
formatted data ; ordering means, mup)ed to the conversion 
means, for pissing the formatted data into a sequence of 
addressable data blocks; compression mesas, coupled to the 
ordering means, for compressing the formatted And 
sequenced data ; compressed data storing mesas, coupled to 

45 the compression means, for storing as a 51c the comprcsstd 
sequenced data received from the compression mesas with 
the unique identification code assigned by ft identification 
encoding m<aas; and transmitter mesas, coupled to the 
compressed data storing means, for xndiag at least a portion 

su °f a specific 51e to a specific one of the remote locations . 
The present invention further eompri.es a distribution 

method responsive to requests identifying information to be 
sells from a transmission system to a remote location, the 
method comprising the steps of staring audio sari video 

ss information in a compressed rises form; requesting 
transmission, by a aces, of at least a pan tit the anted 
compressed iafotmalioo 10 the tames location ; stnding it 
least a portion of the slowed compressed information to she 
iemoic lxation; receiving the sent information at the remote 

au location; buffeting the processed information at the remote 
location ; And playing back the buBemd information in real 
lime at a lime requested by the asst. 

Additionally, the peasant invention comprises a receiving 
system responsive w a user input identifying a short of an 

ss item srorul in a source material library to be played back W 
the subscriber al D location remote firm the source material 
library, the hem containing information b be sent from a 

AUDIO AND VIDEO TRANSMISSION AND 
RECEIVING SYSTEM 

'Ibis is a division of application Set. No . U8l630,590, 
filed Apr, 10, 1996, which issued as U.S . Pat, No . 6,002,720, 
which is a wmiuuslion of application Set. No . 08/133,982, 
filed Oct. 8, 1993, which issued as U.S . Fay. No. 5550,863, 
which is a continuation of application Sec. No . 07/862,$03, 
filed Apr. 2, 1992, which issued as U.S . Pat. No . 5,253,275, 
which is n continuation application of Set. No . 071637,562, 
filed tan. 7, 1991, which issued as U.S . Pat No . 5,13:,H92, 
which applications a¢ hereby incorporated herein by iefer-
cncc . 

BACKGROUND OF THEINYENHON 

It is a further object of the present invention to provide a 
picture and sound transmission system wpich allows the asst 
to remotely select audio/video material from any location 
that has cithu telephone service or a ccmpmer. 
A still farther objet of the present iaveation is to provide 

a picture and sound transmission system wherein the 
selected audio/vidco material is sent over any one of several 
exirdngc:ommuoication channels in a fraction of real time to 
any location chosen by the user that has a specified receiver . 

q Another object of the present inveotiuv is m provide a 
picture an sound transmission systems wherein the user may 
play back the selected sudiolvideo material at any time 
selected by the use and retain a copy of she audioWideo 
materiel for multiple playbacks in the future . 

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

0 
Additional objects and advarnagesof the invention will be 

set forth in the description which follows, and in part will be 
obvious from the description, or may be ksrucd by practice 
of the invcnlion.'1Te objects and advantages of the invention 

ZS may be realized and obtained by means tit the iosuumeo-
laGdas and combinations particularly pointed out in the 
appended claims. 

SUMMARY OF THE INVEN7"fON 
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FIG. To shows s high level block diagram of the Vaas-
mission and receiving system o[ the present invention 
including remote order processing and item database 300, 
described in more devil with respect to FIG . 3 . Remote 

5 order processing and item database 300 preferably enables 
users to access desired items by ̀ cmole eummunicaliofl. The 
remove order processing and item database 700 may com-
munieale with e plurality of transmission systems 10(!, 100', 
100", and 100'", each of which communicates with a respec- 

io five tit at reception systems 200,24W, 200", and 200"' . Each 
of the reception systems in sets 200, 20D', 200", and 20DW' 
may preferably communicate with a plurality of wars . 
FIG . Id shows a high level block diagram of ft traas-

micciuu and roaiving system of 16e present invention 
15 including a transmission system 100 distributing, to a plu- 

rafiry of users via a reception system 200 configured as a 
cable television system . 

FIG. le shows a high level block diagram of the trams, 
mission and receiving system of the present invention 

~° including a transmission system 100 distributing w a plus . 
ratty reception systems 200 and 200' . In the wo6guaGoo 
shown in FIG. le, recepliuo system 200 is a clued cvnaec~ 
lion system wherein a user is directly conceded to trans-
mission system 100. Reception system 200 preferably 

=5 includes a first cable television system 200a and a second 
cable television system 200b. Users of cable television 
systems 2011a and 200b are indirectly connected to trans-
mission system 100. 
FIG. If shows a high level block diagram of the trans, 

`'° mission and eeceiviag system o[ (be present invention 
including transmission system 100 distributing via several 
channels to reception systems 200 and 2W. Reception 
system 200 is preferably non-buffering. fn such a sysiem, 
users ate directly mnaeacd to transmission system 100, as 

M m reception system 200 in FIG. le. 
Reception system 100' show" in FIG . If is a cable 

lekvisiao system, as shown in reception system 200'afFIG, 
If. (n FIG . If, We mceppon system 7A0' is preferably 

40 buffering, which means that ¢scas may receive requested 
material It a delayed lime . The material is buffered in 
intermediate storage device 20Qr in reccpfinn system 2QU' . 

In the configuration of FIG . 1J, docomprcssion of the 
requested material may preferably occur at the bead anti of 

5 a cable television reception system 200'. Thus, distribution 
may be provided so users via standard television encoding 
meihoda downstream of the head and of the cable distribu-
lian fiy5lem. 1tis method is preferred for users who only 
have cable television decoders and standard television 

5n receivers, 
FIG . tg shows a high level block diagram of the trans-

mission and receiving system of the present invention 
including transmission system 100 distributing to a reeep . 
lion system 200, which then preferably transmits requested 

ss material over airnave communication channels ZOfkt to a 
plurality of users. 'Me transmission and receiving system 
shown in FIG. 1g may prefcrably transmit either compressed 
or unwmprestid data, depending on the requirements td 
existing equipment of the user. 1Le eitwave transmission 

au and m«Ivirg system shown in FIG. lg may preferably 
employ either V7it, UHF w satellite broadcasting systems. 

With respect to the transmission and receiving systems set 
forth in FIGS. la-1g, the requested material may tk fully 
compressed and encoded, panty decompressed at some 

s5 stage is transmission system 1110, or fully decompressed 
prior so travYmusion.'Ibe receplaa systems 200 may either 
buffet fix requested material for later viewing, or decom" 

FIGS . la-lg are high level block diagram showing 
different configurations of the and receiving 
system of the present invention FIGS. lq lh, Id, le, If, and 
Ig 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 aircsus transmission system lOD by calling a 
phone number or by typing commands into a computer . The 
user then chooses audio anNa video material from a list of 
available items which he or she wants In listen to and/or 
watch. 

Ac shown in FIG. in, the transmission and receiving 
system may preferably comprise a peer to peep configuration 
where one transmission system 100 mmmuoieates with one 
reception system 200. A%showu in FIG. 1b, the transmission 
and receiving system of she prcsont invention may iltema-
Gvely comprise a plurality u( reception systems 2,00, 2001, 
200", and 200'^, which art each asociaied with a single 
transmission system 100. 

transmitter to the receiving system, and wherein the recroiv-
ipg system comprises transceiver means for automatically 
receiving the requested information from the transmitter as 
compressed formatted data docks; receiver format conver-
sion means, mupled to the ~ranscaver means, for converting 
the w`upiessed Fcxmaued data blocks into s formal suitable 
for storage and processing resulting in playback is real time ; 
storage means, coupled to the receiver loaner conversion 
means, for holding the compressed fvrmaued data; dccom-
prtssing means, coupled to the receiver format coaversian 
means, for decompressing the compressed formatted infor-
matioa: and output data conversion means, coupled to the 
decompressing means, fur playing back the decompressed 
information in real time as a time specified by the user . 

BRIEF llFSCRIP710N 0FFIJF DRAWINGS 

The accompanying drawings, which tie iacorpcrrcled in 
and c»u3titute a part of the specification, illustrate the 
presently proferrcd apparatus and method of the invention 
and, together with the general description given above and 
the deviled description of the preferred embodiment given 
below serve to explain the principles of the invention. fn the 
drawings : 
FIGS. la-lg tie high level bbck diagrams showing 

different configurations of the transmission and receiving 
system of the present invention; 

FIGS . 2n and 2h nee detailed block diagrams ai p`eferrtd 
imptemema6oa of the rroosmmioa system of the present 
mvcmion; 
FIQ a is a flowchart of a preferred method of ordering a 

selection from a library in accordance with the pn:seni 
invention ; 
Fit. 4 is a flowchart of a preferred method of user request 

via a user intedacc of she prcscm invrotion; 

FIG. S is a 8owcharl of a pmferrod method of implement. 
Cqg a queue manager program of (he present invention; 
FIG. 6 is a block diagram of a pmrormJ implementation 

of the receiving system of the naum invention ; 
FIG . 7 is a flowchart of a preferred method of distribution 

of the pn:xnt invention; sad 
F[GS . Sa-8e arc block diagrams of preferred implemen-

lneioa5 0( data structures and tint blocking for items is the 
audio anti video distribution system of the present invention . 

DESCW P'710N OF THE PREFERRED 
EMBOOlMEN7S 
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and video information as well as physical objects such as 
books and records which require conversion to a compatible 
media type before converting, compressing and storing rev 
audio and video data in the compressed data library mesas. 
As shown in FIG. 2a, the source material library means 

included in Iransmissioo system 100 preferably includes a 
source material library III. The source material library III 
may include different types of materials including television 
programs, movies, audio recordings, still pictures, files, 
books, computer tapes, computer disks, documents of vari-
ous sons, musical instruments, and other physical objects . 
These materials am converted b or recorded on a media 
formal compatible to the digital and analog inputs of the 
system prior to being compressed and shred in a com-
pressed dam 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 
apes, disks sod, cartridges . 
The source material library lll, according to a preferred 

embodiment of the present invention, may preferably 
include a single source material library or a plurality of 
source material libraries . If them are a plurality of source 
material libraries, they may be geographically located close 
together or may be located far apart. The plurality of source 
materiel libraries may communicate using methods and 
channels similar to the methods and channel types which 
libraries may employ for communication with the receiving 
system 200 of (he user, or the source material libraries may 
communicate via any available method . 

Prior to being made accessible to a user of the iransmis-
sion and receiving system of the present invention, the item 
must be stored in at feast one compressed data library US, 
and given a unique identification code by identification 
encoder 112. Storage encoding, performed by identification 
encoder 112, aside form wing the item a unique identifi-
caiioo code, optionally involve logging details about the 
item, called program notes, and seeming the item a popu-
larity code . Storage encoding may be performed just prior to 
conversion of the item for transmission to reception system 
200, al tiny time after starting the conversion process, or 
after storing the item in the wmprccscd data library 118. 

To a preferred embodiment of the pawn[ invention, the 
method of encoding the information involves assigning a 
unique identification code and a file address (o 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 library Ill . 
The transmission system 100 of the present invention also 

preferably includes conversion means 113 for placing the 
items from sours material library 11 into e predetermined 
format as formatted data . In 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 
ll3. The items shored in source material library 11 and 
encoded by identification encoder L12 may be in either 
analog or digital form . Converter 113 therefore includes 
analog input receiver 127 and digital input receiver 124. It 
items have only one Cortna4 only one type of input receiver 
124 or 127 is necessary. 
When [be information from identification encoder tI2 is 

digital, the digital signal is input to the durst input receiver 
124 where it is cooveried to a proper voltage. A formatter 
125 sets We cortecl bit rates and encodes into taut sigmifi-
cant bit (Lsb) first pulse node modulated (pcm) dale . For-
matter 125 includes digital audio formatter 125a and digital 

press in real time the requested material as it is distributed 
by transmission system 100. Alternatively, the reception 
systems 200 of the present invention may perform a com-
binalion of buffering and non-buffering by buffeting some of 
the requested material and decompressing the remainder of 
the requested materiel for immediate viewing as it is dis-
tributed by transmission system 100. 
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to direct connection configurations, such as reception 
systems 200 shown in FIGS . le and If, the user preferably 
selects the reception system 200 to which the requested 
material is sent, and optionally selects the time playback of 
the requested material as desired. Accordingly, the user may 
remotely aocesc the transmission system 100 from a location 
different than the location of reception system 200 where the 
material will be sent and/or played back . 7Yius, for example, 
a user may preferably call transmission system 100 from 
work and have a movie sent to then house to be played back 
after dinner or at any later lime of their choosing . 

In nondirect connection reception systems such as shown 
in reception system 200' of FIG. If, intermediate storage 
device 20Pc may preferably include, for example, sixteen 
hours of random access internal audio and video storage. A 
reception system with such storage u capable of storing 
several requested items for future playback. The user could 
[hen view and/or record a copy of the decompressed 
requested material in reel lime, or compressed in iron-real 
time, at a time of their choosing. Accordingly, the user 
would not have to make a trip to the store to purchase or rout 
the requested material . 

In tiny of the transmission and receiving systems illus-
trated is FIGS . la-1g, the requested material may be copy 
protected. To achieve copy protection, the requested 
material, as an item, is encoded u copy protected 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 portions of the item prior to its 
automatic erasure from the memory of the reception system 
200. Iv this way, requested material 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 output signals . The analog 
video output u protected from espying through the use of 
irregular sync sisals, which makes the signal viewable on 
a standard television but not rewrdable on a audio video 
recorder . The receiving system recognizes espy protected 
programs and disables the audio-video recorder . Digital 
output protection is effected through copy protect bit settings 
in the digital output signal, thus preventing a compatible 
digital recorder from recording the digital audio and/or 
video signal stream . A protected item will ooh be passed to 
the compressed data port of the digital recorder for off line 
storage . 
FIGS . 7a and 26 illustrate detailed block diagrams of 

preferred implemenlaUoos o(the traasmissioo system 100 0( 
We present invention . Transmission system 100 may either 
be located in one facility or may be spread over a plurality 
of facilities . Ap¢(erted embodiment of transmission system 
100 may preferably include only some of the elements 
shown in FIGS . 2a and 2b. 

Transmission system 100 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 compressed data library means. The 
items of information may include analog and digital audio 
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video fomnatler 1256. The digital audio information is input 
into a digital audio formatter 125a and the digital video 
information, if my, is input into digital video formatter 
115b. Formatter 125 outputs the data in a predetermined 
forma. 
When the retrieved information from identification 

encoder 11.2 is analog, the information is input to au analog-
to-digital converter 123 to convert the analog data of the 
retrieved information into a series of digital data bytes . 
Converter ]23 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 convener 12J6. The analog 
audio converter 123a preferably converts the retrieved audio 
signal into pent data samples at a fixed sampling rate . The 
analog video converter 1236 preferably converts the analog 
video information, retrieved from identification encoder 
123, into pcm data also al fixed sampling rates. 

If the retrieved information being converted contains only 
audio information, then the audio signal is fed to the 
appropriate digital audio input or analog audio input. When 
the retrieved information contains both audio and video 
information, the audio and video signals ire passed simW-
uneously to the audio and video converter inputs. Syochm-
oizatioo between the audio and video data can be maintained 
in this way. 

I(, for example, the retrieved information to be coovened 
from the source material library Ill is a motion picture film, 
the picture frames in the film are pawed through a digital 
telecine device to the digital input reviver 124. Formal 
conversion is then preferably perfumed by digital video 
formatter 125b. Accompanying audio information is passed 
through an optical or magnetic digital playback device . This 
device is connected to digital audio formatter 125a . 

In some cues, such as in inter-Library vansfers, incoming 
materials may he in a previously compressed form so that 
(here 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 lu to the compressed data tormalter 117. The item 
database records, such as the program notes which may also 
be input from another 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 W a short term 
stooge TIT in the compressed data formatting section 117. 

The transmission system 100 of the present invention also 
preferably includes ordering mesas for placing the formatted 
information into a sequence of addressable data blocks . As 
shown in FIG . 2q the ordering means in the preferred 
embodiment includes lime encoder 114. After the retrieved 
information is convened end formatted by the converter 113, 
the information may be time encoded by the lime encoder 
114. 'Pima encoder U4 plans the blocks of converted 
formatted information from converter 113 into a group of 
addressable 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 after separate audio and video com-
pression processing by pfewmpfession processor US and 
compressor 116. 
The converted formatted information of the requested 

materiel is then preferably in the form of a sees of digital 
data bytes which represent frames of video data and samples 

of the audio data . Apreferrcd 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 dada, and 

5 slaniog with the first and ending with the last sample of the 
audio data . Time encoding by time encoder 114 is achieved 
by assiguiug relative lime markers to the audio and video 
data u it passes from the mnverler 113 Through the time 
encoder ll4 m the rremmpression processor 115. Realign- 

to mem of audio and video data, system addressing of parlicu- 
lar data byes, 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 
5 or video data desired . From here, further addressing down to 

the individual byte is possible . Frames and groups of Games 
may preferably be further broken down, as cecazvry m the 
individual bytes and bits, as required for certain processing 
within the system . 

0 User and system addressing requirements dictate [he level 
of granularity available to my particular section of the 
system . Users am able to move through data in various 
modes, thus moving Wmugh 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 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 

0 the system, the song is associated with a starting frame 
number, which was indexed by the system operator via the 
storage encoding process. The system item database may 
contain information records for individual frames or groups 
of frames . Those can represent still frames, chapters, songs, 

35 book pages, etc. The fumes arc a subset o(, and are 
contained within, the items stored in the compressed data 
library US . Time encoding by lime encoder 114 makes items 
and subsets of items retrievable and addressable throughout 
the iraosmission system 100. Time encoding enables sub. 
sequeol compression of the information to be improved 
because data reduction processes may he performed in the 
time dimension . This is described in greater detail below. 
The transmission system 100 of the present invention also 

ys preferably includes data compression means for compress- 
mg the formatted and sequenced data . The sequence of 
addressable data blocks which was lime encoded and output 
by time encoder 114 is preferably sent to precompression 
processor 115. The data arriving from time encoder ll4 may 

so be al various frame rates and of various formats. Precom- 
pfessioo processor 115 preferably includes audio precom- 
prossor llSa and video precomplescor llSb. 

Video prccompression processor 1156 buffers incoming 
video data and converts the aspect ratio and fame rate of the 

ss data, as required by compression processor ll6. lie frame 
buffer 131 of video pwmmprescioo processor ll56 holds all 
incoming data until the data is compressed by the data 
compressor 116. The incoming video data is processed for 
sample rate optimization, aspect ratio fitting and buffered in 

so buffer 130 for compression processing by the video precom- 
pression processor 1156. 

Video precompressioo processor H56 processes the 
incoming video data so that it his into the aspect ratio of the 
transmission and receiving system of the present ioveotion. 

ss When incoming material with a different aspect ratio than 
the aspect ratio of the system is selected, a chosen back- 
ground is preferably placed wound the inactive region of the 
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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 [he unique identification code received 
from the data compression means. After compressio¢ pm- 

s cessiog by compressor 116, the compressed audio and video 
data is preferably formatted sod placed into e single ffic by 
16e compressed data storage means 117. The file may 
contain the compm:sed audio and/or video data, time 
markers, and the program roles. The file is addressable 

to through the unique identification code assigned to the data 
by the identification encoder ll2. 

Further, according to the present invention, the Iraasmis-
siou system preferably includes compressed data library 
means for separately storing composite formatted data 

5 blocks for each of the files . The compressed dam storage 
means preferably includes compressed data library US, u 
shown in FIG. 26 . After the data is processed into a 51e by 
the compressed data storage mesas U7, it is preferably 
stored in a compressed data library 118. In a preferred 

o embodiment, compressed data library 118 is a network of 
mass storage devices connected together via a high speed 
network. Access to any of the files stored in compressed data 
library US is available from multiple reception systems 200 
connected to the itausmissiou and receiving system . 

`3 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 identifying the 
compressed data items stored in the compressed data library 
section of a library system . This file address, combined with 

'0 the frame cumber, and We library system address allow for 
complete addreaabilily of all items 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 distribution system 

3s control. 
71e unique address code is as address assigned to the item 

by the system operator during storage encoding, which is 
preferably done prior to long lerm storage in the compressed 

aD data library 118. In a preferred embodiment. the unique 
address cede is used for requesting and accessing infortna-
lion and moms throughout the transmission and receiving 
system . The unique address code makes access to the 
requested data possible . 

as ne storage encoding process performed by encoder 112 
also allows entry of item pules 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 

so interest and which may make the items wore accessible are 
kept in an item database . 

Item addresses arc mapped to item names by identifica-
tion encoder ll2 and may preferably be used as an aflema-
live method of accessing items. lLe item names arc ruler to 

ss rtmembcr, thus making user access more intuitive by using 
item names. The storage 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 

so encoding process may be run by the system operator 
whereby the system operator accesses the master item 
database to (rack and describe dents stored in one or more 
compressed data libraries. The names and otter (acts in the 
item database may preferably be updated al any time via the 

65 storage encoding process. Changes made to the master item 
database may be periodically soot b the remote order 
processing and item database 300. 

9 
video information. In this way, no data is loss to differences 
in the aspect olio between incoming material, and the 
convened and wmpressed data stored in the transmission 
system 100. Images resulting from a different aspect ratio 
may have au inactive region where background information 
is contained, or may be converted into a best fit arrangement . 
Output from the video precumpression processor 1156 is 
stood in the frame buffer 131, which is dual posed 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 precompressioo 
processor llSa . Audio premmpression processor 115a may 
preferably trauscode incoming audio information, as 
required, to create the optimum sample tale and word 
lengths for compression processing . The output of the audio 
prcmmp¢ssioa processor ll5a is a constant sample care 
signal of a fixed word length which is buffered in frame 
buffer 130. 'Me frame buffer 130 is dual ported and is 
directly addressable by audio compressor 128. Blocking the 
audio data into frames at audio prccompression processor 
115a makes it possible to work with the audio data as 
addressable packets of information . 
Once precompressiuo processing is finished, the frames 

are compressed by the data processor 116. Compressor 116 
preferably comprises an audio data compressor 128 and a 
video data compressor 129. The bene66 of data compres-
sion performed by data compressor 116 are shortened trans-
mission time, faster access time, greater storage capacity, 
and smilkr storage space requirements. Compression pro-
cessiog performed by compressors 128 and 129 requires 
multiple samples of data to perform optimum compression . 
Audio surf video information is preferably convened into 
blocks U( data organized in groups fur compression process-
ing by audio compressor 128 and video compressor 129, 
respectively. "ILese blocks are organized as frames, arid a 
cumber 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 rnmpfessed by audio compressor 

128 by application of an adaptive differential pulse code 
modulation (ADPCM) process to the audio data . This com-
pression process, which may be implemented by the apt-% 
100 digital audio compression system, is manufactured by 
Audio Processing Tec6oology (APIA. Audio compression 
ratios of 8x or greater are achieved with the APT system. 

Comprcssioo by compresor 116 may be performed on a 
group of 24 video Games may preferably be passed in 
sequence to the frame buffer 130 of the video precompres-
sioo processor 1156 where they tie analyzed by video 
compressor 129 which performs data reduction processing 
on the video data . Video compression is preferably per-
formed by video compressor 129. Video compression is 
achieved by the use of pmcesson mooting algorithms 
designed to provide the greatest amount of data compression 
possible . Video data compression preferably involves apply-
ing two processes: a discrete cosine transform, and motion 
compeosalioo .'ll~is peoeess is described in "A Chip Set Core 
of Image Compassion", by Artier and Colavin. Multiple 
frames of video data may preferably be analyzed for Patterns 
in the horizontal (li), vertical (V), diagonal (zigzag) and 
time (Z) aids . 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 com- 
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address of the user, the address of the hem, and optionally 
includes specific frame cumbers, and a desired viewing time 
of the ilem . 

711e storage encoding process performed by identification 
encoder LL2 also allows unity of a popularity coda The 
popularity cods is preferably assiguod ew the basis of how 
often the cocrespopdiog item is expected to be requested 
from the compressed data library 119. This popularity code 
eau he used to determine the most appropriate form of media 
for storage of the compressed data is a mixed media system . 
Mixed media systems are preferably employed as more cost 
effcaive .uorage in wry lags compressed data libraries US . 
Once assigned, the popularity code may he dynamically 
updated, by factoring item image against system cage. 
76us, stored items aye dynamically moved to the most 
appropriate media over their life in the compressed data 
library 718. )t a particular item stored in compressed data 
library 118 as retrieved frequently by users, storage in 
compressed data library (18 is preferably on higher speed, 
more reliable, and probably cones expensive means. Such 
media includes Winchester and magttto-optical disks. 

t( an item stored in compressed data library 118 is 
revicved loss frequently, it may be stored in the cempressed 
data library llR on a digital cacse¢e tape. Examples of such 
casmnc tapes arc a Honeywell RSS-6(X1 (Honeywell Inc. 
Minneapolis Minn .), SummusJukeBosFilm and tape library 
(Summus Computer Systems, Houston, Tex. 8IX7-255-
9638), of equivalent cassette !apes. All items stored iv the 
compressed rise library US nee on line and arc conceded to 
the high speed network. Thus, (hey may be Yeadily acccsed. 

Instead of using a remote order processing and item 
database 30f1, the compressed data library Its may include 
the program soles which were input by the system operator . 
The program oohs may preferably include the title of the 
item stored iv the compressed data library 118, chapter or 
s<wg titles, running limes, credits . the producer of 16e item, 
acing aced production credits, tic. Tic program notes of an 
item stored in the compressed data library 118 may be thus 
contained within the compressed data file formed in the 
compressed date formauer 117. 

In some caws, where mu{uple compressed data libraries 
Us am organized, the popularity code may dictate distri-
bution of a particular item to multiple distribution systems. 
In such cases, a spy of the compressed data i5 sent to 
another library and tLe other library can then distribute The 
compressed data to users concurrently with the original 
compressed data library 118. 
T6o compressed data library 118 is composed of a nn-

work of storage devices connected through, a High Fcdor-
mance Parallel lmedace (HPPt) Super Controller (available 
from Maximum Strategy Inc., San Jose, Calif.). Therefore, 
multiple communication coofrollers may preferably access 
the large quantity oCdaW stored in wmpresied data library 
118 at very high speeds for transfer to a reception system 
200 of a ears upon Mqucsl . For more details on this 
configuration sce Olueasroin, "Supercomputers Seek High 
Throughput and Expendable Storage", Computer Tec6nol-
ogy Review, pp . 33-39 April 1490. 
The use of as HPPI comropcr allows file plattmem onto 

multiple mass storage deviag otthe compressed data library 
]18 with a minimum of overhead. Database management 
software controls The location and tracking of the com-
yrcssed dada library UK which can be located across mul-
tiple clusters of file servers connected together by one or 
more high spced networks over mufriple systems. 
The transmission system 100 of the present invention may 

also preferably include library acocss/nlcdace means fur 

11 
As described in more detail later, a user may preferably 

access an item via its unique identification cafe, via its tills, 
or the user may use older known facts fur mussing an item . 
The user may access items in the compressed data bibrary 
118 directly using the unique address code or he user may g 
obtain access via the remote order processing and item 
database 300, Indirect access via the remote order process-
me and item database 300 is possible using� For example, a 
synthesined Wu:e system, a query type of computer program 
inttrface, or customer assislance operamrs, la addition to 10 
providing interactive access to the romote order processing 
and item database 300, a catalog listing some or all available 
uUes may also preferably be published. With a published 
catalog, users may obtain the unique aJdresc code for an 
item very casJy thereby allowing for retrieval from the 

1compressed data library 118 without any help from an 
interactive system, 

1u achieve user access via an interactive system, facts 
above the items may 6e kepi in files as a pan of the items or 
The facts may be kept srparalcly, (or example, by systems 20 
which only inLamm cuts of the availabLe items and take 
orders. For example, in systems which have portions spot in 
separate locations, 16c facts about the items may 6e sepa-
rated from the items themselves and storod in separate files, 
A system of this type can distribute user orders W other _5 
portions of the transmission and receiving system for ulti-
maie distribution to the requesting user. Further, to 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 systems. 
The item database master may reside in the system control 

computer 112] where may be updated and kept current to the 
content of (be compressed data library 118. Tic dada stomd 
in the hero database maser may be accessed by users via 
application programs, running on The system control com- }< 
peter 172, gad on the reception system 200 of the ease. 
Users may mnacct to he item database via any available 
telecommunication charnels . Copies of the item database 
master may be updated and informed of new entries info 
compressed data library 1I8 at periodic intervals determined qp 
by the system manager. 

Other copies of the item database master may also be 
made available m users tom the remote order processing 
and item database 300 which batch processes and downloads 
user requests to the control computer 1123 of the corn- 45 
pressed data library 118 via standard 101commilunicaliam or 
high speed communication channels. Moreover, multiple 
remote order processing and item database 3110 sites make ii 
possible for mom locations to process orders than Them are 
library facilities, and thus make order processing more so 
clEcicut. 

Preferably, access of a requested item via the remote order 
processing and item database 300 operates u follows. . If the 
user does not know the title of the desired item, be or she 
may request the item by naming other unique facts related to s3 
the item . For example, a user would be able W access au item 
about Tibetan Medicine by asking for all items which 
include information about "Tibet" and include information 
sheet -Medicine." The remote order processing and item 
database 300 would then be watched for all monols match- 6u 
ing this request . )f there is more than one item with a match, 
each of the names of 16e watching items arc preferably 
indicated 1o tht user. 7Le usa then xlecis the item of items 
that lie or she desucs . Upon selection and moSrmalion, by 
the user, a request for transmission of a pufiaar item or as 
items is sent m the distribution manages prt,gram of the 
system control compeer 1123. The request coouins the 
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receiving transmission requests to transmit items and for 
rcvicviug formatted data blocks stored in the compressed 
data library US corresponding to the requems from users. 
The compressed audio and/or video data blocks, 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 111 receives 
transmission requests either directly (mm the users or indi-
rectly by remote order processing and item database 300. 
The transmission formal means 119 receives the requul and 
retrieves the composite formatted data block of the 
requested item stored in compressed data library 118 and 
converts the compressed formatted data block into a format 
suitable for transmission . The requested item is then sent to 
the user via the Vaosmiller 122 or directly via interface 121. 

In a preferred embodiment of the present invention, 
customer access of an item stared in compressed data library 
118 via the library access interface 121 may be performed in 
unions ways. The methods of requesting a stored item are 
analogous to making an airline reservation or transferring 
hinds 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. Forexample, telephone tone decod-
ers anti voice response hardware may be employed . 
Additionally, operator assisted service or user terminal inter-
faces may be used . 

Customer access via telephone tone decoders anti voice 
response hardware is completely electronic anti may pref-
erably be performed between a system user anti a computer 
older 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 he accessing a 
dynamic catalog to assist them . Confirmation of selections 
anti pricing information may preferably be given to the user 
prior to completion of the transaction . 

'Ibis process of access, performed by remote order pro-
cessing and item database configuration 300, shown in FTC. 
lc, preferably includes the following steps, shown in flow-
chart 3000 of FIG. 3. First, the user calls the system access 
number (step JO10). Upon successfully dialing the system 
access number, the user receives insi-nictions; from the 
system (step 3020). 7Le instructions may preferably include 
steps the user must take in order to place an order . 
Preferably, the instructions cony be bypassed by the experi-
enced user who knows how to place an order. 
'Me user then enters a customer ID code by which the 

system accesses the umi s account, and indicates to the 
system that the u:er is a subscriber of the system (step 3030). 
In response to the user entering his ID code io step 3(L10 We 
system confirms whether the user is in good standing (step 
3040). 1I the user is in good standing, the system 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 anti enter the corresponding 
identification code of the item (step 5060) . The system then 
preferably confirms the selection flint the user has made anti 
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). IC We confirma-
tion performed in step 3070 is correct, the user so indicates 
and Then inputs a desired delivery time and delivery location 
(step 3090). 

IC the confirmation performed in step 3070 does not result 
in the selection desired by the user, the user re-inputs the 

14 
item identification code in step 3060 and the confirmation 
steps 3070 and 31180 am repealed . Therefore, proper selec-
lioo of the selected item is insured . Once there is 
confirmation, the user enters the playback time and desli-

5 nation in step 3090 . 
The user then preferably confirms that the older is correct 

(step J1011). The confirmation performed in step 3100 
includes coo&malioo of the entire transaction including the 
selected item, the selected time of playback, and the location 

0 of playback . The transaction is then completed and the 
request is placed on a transmission queue 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 users. The 

5 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 to account 
information anti available program information . Operators 
can also assist a user who does not know a title by looking 

0 up information stored in files which may certain the pro-
gram notes, u described above. Once the chosen program is 
identified, the operator inform the user of the price. After 
the user confirms the older, the user indicates the desired 
delivery lime and destination. 7Le operator then enters the 

ZS user request into the system . I'he request is placed in the 
transmission queue. 

Access by a user terminal interface method provides the 
user with access from various terminals including personal 

30 
computers,andspecialized interfaces built ialothereception 
system 200 for the user. Such access allows a user to do a 
search of available program from a computer screen . This 
process involves the steps 4000 shown in FIG. 4. 
FIG. 4 is a flowchart of a preferred method o(uscr request 

,s via a user interface of the present invention . In the preferred 
method of SIG. 4, the user first logs onto the user terminal 
interface (step 4010). After the user lugs on, the user may 
preferably select a desired item by searching the database of 
available fides in the library system control computer 1123 

4o or any remote order processing anti item database 300 (step 
4020). The search may preferably be performed using the 
database containing the program notes, described above 
with respect a FIGS . 2a anti 26 . II is possible to process 
orders and operate a database of available fides at multiple 

45 locations remote of the source material library 111. Users 
anti order processing operators may preferably acres such 
remote systems end may place transmission requests from 
them systems. Orders placed on them systems will be 
processed and distributed to the appropriate libraries. After 

so the desired item is found, the user selects the item for 
transmission at a specific time anti location (step 4030). 
To complete au order, the remote order processing anti 

item database 300 preferably corrects to the compressed 
data library 118 of choice via the library access interface 121 

55 anti communicates with the library system contral computer 
LM. Preferably the user's account ID, identification of the 
item for transmission and the chosen destination (or we item 
are communicated . 7Lmugh employment o! distributed 
order processing systems of this type many orders may be 

60 Processed with minimal library overhead . 
All transmission requests from [he access methods are 

placed into a lrausmission queue managed by the library 
system control computer 1123 . Ibis queue is managed by a 
program that controls the distribution of the requested items 

65 b the reception system 2110 of the user. 73c queue manager 
program also operates in the system control computer and 
keeps (rack of the user ID, the chosen program and price, the 
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Once connected to 14e receQtioo system 2011, in saps 5020 
and 5030, the data stated in compressed data library 118 is 
preferably uausfctted in data blacks from the compressed 
data hibrary Us to [be communications controller (step 

5 SQ30). TLt dada blocks am buffered by the communications 
couvoller. I'm buffered data is sent down the cnmmunia-
6oos channel m the reception system 200 by transmitter 122 
(step 5050). 
The transmitter 122 places the formatted data onto the 

1') communications channel, This is an electricil conversion 
section and the output depends upon the chosen communi-
cation pall . 7U signal is sent to the teceplioo system 200 in 
either a two way or a am way communication process. In a 
standard telephone maoccpou, the transmitter 722 is pre(- 

Is erably a modem. When using an ISDN channel, the trans-
mi[Ier 122 is preferably a data coupler. 

to a preferred embodiment of the present invention, many 
forms of communication channels may 6c employed . Dis-
tribution of information is by common carrier communica- 

=~ Lion channels whenever possibly 7hese channels include 
common tdephooe service, ISDN nod Arwdbaod ISDN, 
DHS, cable television systems, microwave, and MAN. 

In order that reception is performed efficiently, the recep-
tion system 200 confirms reception of the initial dada block 5 before receiving toe remaining data blocks whenever pos- 
sible (step 5060) . After all dada blocks have been received 
and reception is confirmed, the cominumications controller 
breaks We physical connection to the reception system 200 
(step 5070).'Iben, confirtnetioo of the transmission iv seal to 

3° the queue manager (step 3080). 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 distribution occurs through a broadcasting 

5 method such as a communications satellite, the process is 
am way, with ongoing rooeptioo ant being motioned by the 
reception system 200. In these situations, some further 
redundancy is included by kacumisstoo fciminitr 122 with 
[be data blocks for error correction processing to 6e per-
ivrmcd in the reception system 200. In such cue way 40 
communicalioo sihuations, the queue manager program run. 
am?, in library system central computer 1173 confirms 
reception, vu telephone line connection for example, m (he 
reception system 200 after disuibation. This should occur 

a5 Poor to updating the user's account and the dispatch lists . 
7be real time output signals am output to e playback 

system sued L< an audio amplifier and/or television . This 
output may also be seal in an audio/video records for more 
permanent storage . Moreover, in the preferred embodiment 

so only ooe-copy protected data car, be recorded no an audiof 
video recorder. Any material which is copy protected will he 
scrambled al the video output in a way which makes ii 
viewabi< on a standard audio/video receiver but dots not 
allow for recording of the material . 

ss Tat; mceptiort system 200 bas playback controls similar to 
the controls available on a standard audio video recorder . 
These include: play, last forward, rewind, slap, pause, and 
play slow. Since hems tie preferably stored on random 
access media, the fast forward and rewinding functions am 

60 simulations of the actual events which occur on a standard 
audio/video recorder Frames do ooh dear as on an audio/ 
video recorder, but in fast play modes They go by very 
quickly. 
I'm Lbrary access interface 121 in the reception system 

es 200 preferably includes a vile window where a lisp of 
available titles am alphabetically listed . Ibis window has 
two modus: local listing of material contained within the 

15 
user channel type, the number of requests far a given 
program, the latest delivery time, and she 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 storage of the requested items . 

The queue manager program also manages (he file trans-
mission process for multiple requests For a single file, slomd 
in the compressed data library 138. During a given time 
period, the queue manager program will optimize access to 
the compressed data library 118, wherever possible it will 
plan the data on multiple outpuu for simullareous traus-
miscion to mom than one requesting user . 

7Le conversion performed by transmission don converter 
119 encodes the data !or the transmission channel. 77~c 
transmission data converter transfers the desired scgmentsof 
data from the comprosud data library 118 onto the com-
muoicatioa charnel which is used to deliver the dada to the 
rcttpiion system 20, 

'[be transmission svsicm 100 of the present invention 
preferably further includes transmitter means 122, coupled 
to The wmpmssed data library 118, for sending ai leas] a 
portion of a specific file to at least one remote location . The 
uausmmsioo end receiving system of the present invention 
preferably operates with nay available communication chau-
ocLs . Each channel type is accessed Ihrougd the use of a 
communications adaptor board or processor Wnn"fil)g the 
data processed in the transmission format cooverter 1(9 w 
the transmission channel. 
A preferred embodiment of the present invention also 

includes means by which to guess users via common access 
lines. Mom may include standard telephone, ISDN or 
H-ISDN, microwave, DAS, cable television systems, MAN, 
high speed modems, or communication couplers . Meuopoli" 
tan Nets Networks (MANS) Which tie common carrier or 
private communication channels arc designed to link sites in 
a region . INANs tic described by Morteale and Campbell in 
"Metmpofilan-nets networks" (IEEE Spectrum, May 1990 
pp. 4032). The communication lines arc used to transmit 
the compressed data at rates up W, typically, 10 Mblsec . 

la order to sere a multitude of channel types, a preferred 
embodiment of The present inveoUOp includes a multitude of 
output ports of each type connected to one or more com" 
pulers tin the transmission and receiving system. "(he man" 
agemcm of transmission is then distributed . That is, the 
computer controlling the Iransmiscion yue tells the trans-
mission eroding computer ids task and then the bask is 
executed 6y the aaasmistioa encoding computer, iadeQeu-
dem of the transmission queue computer. ne transmission 
queue computer provides the data for Iransmissioo by the 
file server which also distributes to other transmitter located 
is the same at other transmission encoding computers. 
FIG. 5 is a flowchart of a preferred method of implemenF 

ing a queue manager program of the present invention, The 
queue manager program, in the distribution process, prefer-
ably accidents; availability of a4 item from the compressed 
data library 138 and logically connects the item stored in 
compressed data library 118 to the communications 

controller, illustrated in FIG. 2a (step 5010). After avail-
ability is confirmed is step 50)0, the data awaits vaasmis-
sioo by the transmitter 122. 

Aflw availability is confirmed in step SO]0, the mmmu-
nicalioos controller preferably makes the physical comec-
tioq to the reception system 200 of the user (step 5020). Ibis 
is normally done by dialing the receiving device of the user . 
lie reception system 200 preferably a¢swers We incoming 
call and confirms the connection (step SQ30). 
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library system control computer 1113, and library listing for 
all available titles which may be received (mm 16e available, 
remotely accessible Ibreries .7Le wiles listed in this window 
am sent from the dalabasc 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 software which receives input from the remote order 
processing and item database 300 and sends distribution 
requests to the distribution systems. In iustancea where not 
all items are contained in each of the compressed data 
libraries ll8, the dispatching software will keep a list of the 
available titles in a particular compressed data library 118 . 
The dispatch software may also preferably coordinate net-
work traffic, mot= material library 11 utilization, source 
material library III contents, and connection costs. By 
proper factoring of these variables, efficient use of the 
available distribution channels may be achieved . 

FIG . 6 illustrates a block diagram of a preferred imple-
mentation of the reception system 200 according to the 
present inventiou.7Le reception system 200 is responsive to 
user requests for information stofed iv source material 
library IL . The reception system 200 includes transceiver 
201 which receives the audio and/or video information 
transmitted by Iranuniller 122 of the transmission system 
100. The transceiver 201 automatically receives the infor-
mation from the Transmitter 122 as compressed formatted 
data blocks. 

The transceiver 201 is preferably connected to receiver 
format convener 202. The receiver format converter 202 
converts the compressed formatted data blocks into a forma( 
suitable for playback by the user iv 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 11 al a time later Wan whew initially 
requested. u that is the case, the compressed formatted data 
blocks from receiver format converter 202 a¢ 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 tic send to data formatter 204. Data Cormallcr 
204 processes the compressed formatted data blocks and 
distinguishes audio information from video information. 
The separated audio and video information tie rupec-

tively decompressed by audio decompressor 209 and video 
decomptessor 208.7Lc decompressed video data is then sent 
simultaneously convener 206 including digital video output 
converter 211 and analog video output converter 213. TLe 
decompressed audio data is sent simultaneously to digital 
audio output converter 212 and analog audio output con-
verter 214. The outputs from converters 2U 214 are pro-
duced in real lime . 
7Lc real time output signals tic output to a playback 

system such as a N or audio amplifier . They may also be 
sent to an audio/video remrtier 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 preferred embodiment of 
the present invention, the output formal converters may be 
connected to a (ewrder which enables the user to record the 
requested item for future multiple playbacks. 
FIG. 7 is a flow shut 400 of a preferred method of 

distribution of the present invention . 7Le 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 
already been stored in compressed data library 118. 

18 
Ps illustrated in FIG . 7, the first step of the distribution 

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 411). This is auelo- 

5 gnus to taking books off of a shelf at the local public library 
after the person has decided that he or she would like to mad 
them . 

After the information for the selected items is retrieved in 
step 412, the distribution method 400 of the present inven-

0 tioo further composes the step ofprocessing the information 
for efficient transfer (step 413) . The processing performed in 
step 413 preferably includes assigning a unique identifica-
tion code to the retrieved information performed by identi-
fication encoder 112, shown and described with respect to 

1s FIG. 2a (step 413a). The processing also preferably includes 
placing the retrieved infortnauon into a predetermined for-
mal as formatted data by converter 113 (step 4136), and 
placing the formatted data into a sequence of addressable 
dada blocks by ordering means 114 (step 413c). 

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

5 encoding means (step 413e). 
After the information is processed for efficient transfer, in 

substeps 613a~ 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 0 library (step 414) . Preferably, the compressed data library is 
analogous to compressed data library US, described with 
respect to FIG . 2a . 

After the information is scored in a compressed data 

35 
library 118, the transmission and receiving system prefer-
ably wails to receive a transmission request (step 415) . Upon 
receiving a transmission request, from transmission system 
100, the compressed formatted data is preferably converted 
for output to a reception system 200, selected by the user . 
The information is preferably transmitted over an existing 
communication channel to a reception system ?A0, and is 
received by that system (stop 417) . When the information is 
received in step 417, it is preferably formatted for the 
particular type of reception system 200 to which the in(or-

a5 malioo is seal . 
1Le received information is preferably buffered (step 418) 

by a storage mesas analogous a element 203 shown in FIG. 
3. The information is preferably buffered so that it may be 
stored by the user for possible future viewings . The 

so requested information is then played back to the reception 
system 200 of the user at the lime requested by the user (step 
419) . 
FIGS. 8a-Se are block diagrams of preferred implcmeo-

talioos of data structures and data blocking for items in the 
5s audio and video distribution system . FIG. 8a shows the 

block structure of video dada where e video hams 812 is 
composed of a plurality of video samples Sll, and a second 
of video 813 is composed of a plurality of video frames 812. 
FIG. 86 shows the block structure of audio data where en 

60 audio data frame 822 is composed of a plurality of audio 
samples 921, and a second of audio 823 is composed of a 
plurality of audio data names 822. FIG . Sc shows the block 
structure of a data dame 832 composed of a plurality of data 
bytes 831. 7Lc combination of the audio frames 812, video 

65 Games 822, and data frames 832 comprise the elements of 
a single item . FIG. 8d shows a block representation of for 
three illustrative items which may be stored iv the source 
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material Library 111 . Each of items 1-3 contains its own 
arrangement of video frames 812, audio frames 822, and 
data frames 832. 

FIG . Be shows methods of diurihution to reception sys-
tems 200 With brnb muldplMi and non-multiplC;ced sign! 
paths, both addressed and non-addrosscd blocks of hems. A 
block of an item may be an entire item or, shernalively, may 
be only a portion of an item, as Selected by a user. Further, 
the blocks may be composed of either compressed, parliaUy 
campresxd, or fully decompressed dale, as required by she 
cou6gvralion of the reception system 200. 
A9 shown in RG . 8e, the saax bbd, for example, block 

I, may be simultaneously transmitted over different distri-
bution chan¢eLs . 73e blacks when transmitted over oat of 
the distribution channels may have receiver addresses 
appended to the blacks or the reception system 200 may 
have been plecoptigured to receive the blocks mmprisiog 
data frames for particular items from the active distribution 
channel. 

Ocher Mborhinlirms of the invention will be apparent 10 
those skilled in the art from consideration of the specifica-
tion and practice of the ioveotion disclosed herein, (t is 
intended that the specification and examples be considered 
as exemplary only, with The WC Scope and spirit of the 
mutation being indicated by the following claims. 
What is claimed u : 
1 . A communication svslem comprising: 
a ttansmissinn syaiem at a first location in data rommu-

nicaBon with a reception system at a second location, 
wherein mid vaaunissino system comprises 
a sequence encoder, 
an identification encoder, and 
a compressed data library in data communication with 

said identification encoder, 
w6eroia wid idznti5ca~ion encoder dues items in said 
eomprcurd clan library a unique ideoliCu:s4on code ; 
awl 

wherein said reception system comprises 
a transceiver in data communication with mid traps-

mission system, 
a storage device in data communication wish said 

transceiver, 
user playback wavols in data communication with said 

storage device, 
a digital compressor in data communication with said 

storage device, and 
a playback device in data communication with sail 

digital demmpressor. 
2 . nmmmunicetion system as recited in claim t, wherein 

said transmission system further comprises : 
s spume material library storing a portion of al lean one 
dada file . 

3. A communicaGo¢ system as recited in claim 2, wherein 
said aausmissioa system further comprises: 

a wwener having a data input in data communication 
with said source malerial library and a digital data 
output . 

4. A oommuuicauon system as trulcd is claim 3, wherein 
mid ltansmusioo system further compri:scs: 
a dam compraswr in clan communication with said digital 

clan output of said convener 
i . Acommu¢ice8a¢ sysu;m as recited in claim 1, wherein 

said transmission system briber comprises: 
a compressed data formatting device in data cummuoin-

Iioo with said identification encoder. 
b. A communication system as melted in claim 1, wherein 

said idenlificalion encoder allows entry o( a popularity code . 

a user request interface in data wmmuoicetioo with sail 
vanam~issioa sysCCm, 

is wherein said user request interface enables a user to make 
a request for a( least a portion of a data &!e. 

10. A communication sysical as recited in claim 9, 
wherein said reception System comprises said user request 
interface 

20 11 . A communication system as recited in claim 1, 
wherein said reception system Whet comprises : 
a receiver format converter in dam communication wild 

said transceiver, wherein 
said taciver Format mourner wnveris at Last a portion 

-' of a data file into a format suitable for playback by a 
user . 

12 . A mmmuoicatioin System s, recited in claim ], 
wherein said reception system further comprises: 

i\ an output data converter in Jam communication with said 
digital dccomprcssor. 

1} . A communication system as recited in claim 1, 
whercia said storage device store at least a portion of a data 
fife . 

la . A uimmunicatiou system as recited in claim 13, 
'° wherein said storage device is a temporary storage device . 

15 . A communication system as recited in claim 1, 
wherein said dotage device stores an entire data fila . 

16 . A communication system as melted in claim 15, 
wherein said storage device is a temporary storage device . 

42 17 . A communicaliou system comprising : 
a transmission system at a h[Sl location to dalfl Commu- 

nicatioa with a reception system at a sewed location, 
wherein said transmission system comprises 

as a uwrec material library, 
an identification wonder in data communication with 

said source material library, 
a converter having a data input in data communication 

with said Source material library and a digital data 

so output, 
n sequence encoder in claw commuaicaqoo wish said 

digital data output, 
a digital data compressor in data communication with 

said digital data output, 

ss a canpressed dais formatting device in data communica- 
tiou with said digital data compressor, 

a compressed dada library in clan communication with 
said mmptesud data Cormaltiag device, add 

a transmitter in data communication with said compressed 
en data library; and wherein said reaptinn system com- 

a transceiver i¢ data communication wild said Uens- 
missina system, 

a receiver format convener in data communication, with 
ss said transceiver, 

a storage device in dada wmrounication with said 
recover formal converter, 

20 
7 . Ammmunicatioa system as recited in claim 1, wherein 

said sequence: encoder irsrnforms itigiial data blocks into a 
group of addressable data blocks . 
8. Acoromuoication system as recited in claim 1, wherein 

J said transmission system further cowprius : 
a uansmiucr in data communication with said wmpresud 

data library, wherein 
said vansmitter scuds at least a portion of a wmprcsced 

data Me to said receplioo system. 
'° Y . A communication system ac recited iv claim 1, further 

comprising: 
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user playback controls in data communication with said 
storage device, 

s digital deoompressor in data communication with sail 
receiver format converter, amd 

an output data convener in data communication with said 
digital decompressor . 

18 . A communication system as recited in claim 17, 
wherein said digital data compressor is in data communica-
tion with said sequence encoder. 

19 . A communication system as felled in claim 17, 
wherein said compressed data formatting device is in data 
communication with said identification encoder. 

20 . A communication system as recited in claim 17, 
further comprising : 
a user request interface in data communication with said 

traasmistioo system . 
21 . A communication system as recited in claim 20, 

wherein said reception system comprises said user request 
interlace . 

22 . A commuoicalioo system as recited in claim 17, 
wherein said storage device stores al least a portion of a data 
file . 

?3 . A communication system as recited in claim 17, 
whereto said storage device stores an entire data file. 

24 . A communication system as recited in claim 17, 
wherein said transceiver transmits a user request foe a data 
file to said transmission system and receives the entire data 
file u compressed data blacks from said Iransmissioo sys-

tem . 
25 . A communication system a recited in claim 17, 

wherein said transceiver transmits a user request for al least 
a portion of a data file to said transmission system and 
receives the portion of the data file as compressed data 
blocks from said transmission system . 

26 . A communication system as recited in claim 17, 
wherein said output data converter is in data communication 
with said storage device . 

27 . A communicalioo system comprising : 
a transmission system al a first location iv data commu-

nication with a reception system a1 a second location, 
wherein said transmission system comprises: 
au identification encoder, wherein said identification 
encoder allows entry of a popularity code ; and 

a compressed data library in data communication with 
said identification encoder, and 

wherein said reception system comprises 
s transceiver in data communication with said Iransmis-

sion system, 

a storage device in data communication with said 

transceiver, 

user playback controls in data communication with said 
storage device, 

a digital demmpressor in data communication with said 
stooge device, and 

a playback device in data communication with said digital 
decomprccwr. 

28 . A communication system u recited in claim 27, 
whereto said transmission system further comprises: 

22 
a source material library storing a portion of a[ least one 

data file . 
29 . A communication system as recited in claim 28, 

wherein said transmission system further comprises: 
a convener having a data input in data communication 

with said source material library and a digital data 
output . 

30 . A communication system as recited in claim 29, 

10 
wherein said transmission system further comprises : 

a data compressor in data communication with said digital 
data output of said converter. 

31 . A communication system as recited in claim 17, 
wherein said vxnsmissiou system further comprises: 

15 a compressed data formatting device in date commu-
uication with said identification encoder. 

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

2o 33 . A communication system as recited in claim 32, 
whereto said sequence 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 further comprises: 

a transmitter in data communication witty said compressed 

data library, wherein said tcaosmilter sends at least a 
portion of a compressed data file to said reception 
system . 

35 . A communication system as recited in claim 27, 
further comprising: 

a user request interface in data communication with said 
transmission system, wherein 

said user request interlace enables a user to make a 
35 request for al least a portion of a data file . 

36 . A communication system as ruined in claim 35, 
whereto said reception system comprises said user request 
interface. 

37 . A communication system as recited in claim 27, 
whereto said reception system further comprises: 

a receiver format converter in data mmmuoicaliou with 
said transceiver, whereto said receiver format converts 
at leash a portion of a data 51e into a formal suitable for 

as Playback by a user . 
38 . A communication system as recited in claim 27, 

whereto said reception system further comprises: 
an output data converter in data communication with said 

digital deoompressor . 
so 39. A communication system as recited in claim 27, 

whereto said storage device storm al least a portion of a data 
file . 
40. A communication system as recited in claim 27, 

wherein said storage device stores an entire data file . 
ss 41 . A communication system as recited in claim 59, 

whereto said storage device is a temporary storage device . 
42 . A winmuoicatiou system as recited in claim 40, 

whereto said storage device is a temporary storage device . 
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A system of distributing video and/or audio in(osma-
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dard telephone, cable or satellite broadcast channels to 
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erabty in less than real time, for later playback and 
optional recording on standard audio and/or video 
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wherein the selected audio/video materiel is sent over 
AUDIO AND VIDEO TRANSMISSION AND any one of several existing communication channels in a 

RECEIVING SYSfE4f fraction of real time to any location chosen by the user 
that has a specified receiver . 

BACKGROUND OF THE INVENTION S Another object of the present invention is to provide 
The present invention relates generally to an audio a picture end sound transmission system wherein the 

and video transmission and receiving system, and more user may play back the selected audio/video materiel et 
specifically to such a system in which the user controls any time selected 6y the user and retain a copy of the 
the access and the playback operations of selected mate- audio/video material for multiple playbacks in the fu-

to tore. 
At the present time, only a video cassette recorder Another object of the present invention is to provide 

(VCR) or a laser disk player (LDP) allow a hewn to a picture end sound transmission system wherein the 
enjoy control war selection of particular audio/video information requested by the our may be sent as only 
material . Using either a VCR or an LDP requires the audio information, only video information, or u a com-
viewer to obtain a video gape either by rental or 6y 1s bination of audio and video information . 
purchase . Remote accessing of the material has not yet Additional objects and advantages of the invention 
been integrated into an ancient system . will be set forth in the description which follows, and in 

Several designs have been developed which provide pan will be obvious from the description, or may be 
the viewer with more convenient means of accessing learned by practice of the invention . The objects and 
material . One such design is disclosed in U.S . Pat . No. 20 advantages of the invention may be realized and ob " 
4,SOfi,387, issued to Wafer . The Walter patent discloses ta;�ed by means of the instrumcnWitia and combina-
a fully dedicated, multitonductor, optical cable system t ;ons particularly pointed out in the appended claims . 
that is wired to the viewer's premises . While the system 
affords the viewer some control over accessing the SUMMARY OF THE INVENTION 
material . e requires that a location designated by the Zs To achieve the objects in accordance with the put-
viewer be aired with a dedicated cable . The Walter uses of the present invention, as embodied and de-
system further requires the viewer be at that location scribed herein, the transmission and receiving system 
for both ordering end viewing the audio/video mare- (or providing information to remote locations com-
^al' prises source material library means prior to identifin- 
U.S . Pay No . 4,890.320, issued to Monslow, describes ;o qon and compression; identification encoding means for 

a system which broadcasts viewer selected material to a retrieving the information for the items from the source viewer at a prescribed time. This system is limited in 
material library means and for assigning a unique identi-that it requires multiple viewers in multiple locations to 
!carton code to the retrieved information; conversion view the audio/video material at the time it is broad 
means, coupled to identification encoding means, for cash, rather than allowing each viewer to choose his or ;S 

her own viewing time. The system disclosed in Mons Pacing the retrieved information into a predetermined - 
low also does not allow for the stop, pause, and multiple formal as formatted data ; ordering means, coupled to 

viewing functions of existing VCR technology . the conversion means, for placing the formatted dais 

U.S. Pat. Tao. 4,590,516, issued to Abraham, discloses into a sequence of addressable data blocks; compression 

a system that uses a dedicated signal path, rather than 40 means. coupled to the ordering means, for compressing 
multiple common sorters, to transmit audio/video pro- the formatted end sequenced data; compressed data 
gramming. The receiver has no storage capability. The scoring coons, coupled to the compression means, for 
system provides for only display functions, which limits shoring as a ale the compressed sequenced data received 
viewing to the time at which the material is ordered. from the compression means with the unique idmtifiea-
Like Monslow, the Abraham system does not allow for 45 tion code assigned by the identification encoding means ; 
the stop, pause, and multiple viewing functions of exist . end transmitter means, coupled to the compressed data 
ing VCR technology . storing means, for ending at least a portion of a specific 
U.S . Pay. No. <,963,995, issued to tang, discloses an file <a a specific one of the remote locations . 

audio/video transceiver with the capability of editing 7'he present invention further comprises s distnbu-
andlor copying from one video tape to another using 30 tiou method responsive to requests identifying informa-
only a single tape dads. Lang does not disclose a system eon to be sent from a transmission system to a remote 
with one w more libraries wherein a plurality of system location, we method comprising the steps of storing 
subscribers may access information stored in the film audio and video information in a compressed data form ; 
and tape library or libraries, end play beck the selected requesting transmission, by s user, of at lean s pan of 
information at a time and place elected by the sub SS the stored compressed information to we remote loca- 

tion; sending at least a portion of the pored compressed 
In s therefore an object of the presrnn invention to information to the remote location ; receiving the amt 

provide a user with the capability of accessing audio/v- information at the remote location; buffering the pro-
idro macaw! by integrating both accessing and play- cased information at the remote location ; and playing 
beset controls into a system that can use multiple exist- 50 beet the buffered information m real time at r time 
ing communications channels . requested by the user. 

It is a further object of the present invention to pro- Additionally, the present invention comprises a re-
vide a picture and sound transmission system which sewing system responsive to a user input identifying a 
allows the cur to remotely select audio/video material choice of an item stored in a source material library w 
Gom any location that has either telephone service or a 6s be played back to the subscriber at a location remote 
computer. from the source material library, the item containing 
A still further object of the presort invention is to information to be sent from a transmitter to the receiv-

provide i picture and souk transmission system ing system, and wherein the receiving system comprises 

Case 1:04-cv-01778-TWT   Document 1    Filed 06/18/04   Page 74 of 138



5,132,992 
4 

FIG. lc 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 J(10, described in more devil with respect to FIG . 

5 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"', each o! 

10 which communiwta with a respective set of reception 
systems 20D, 2f10', 300", and 200"'. Each of the reception 
systems in ups 200, 200', 2(10", and 200"' may preferably 
communicate with a plurality of users. 
FIG . Id shows a high level block diagram of the 

is transmission and receiving system of the present inveo-
tion including a transmission system 100 distributing to 
e plurality of users via a reception system IIXI config-
ured u a cable television system . 
FIG . le shows a high level block diagram of the 

to transmission and receiving system of the present inven-
tion including a transmission system 100 distributing W 
a plurality reception systems 200 and 200' . In the config-
uraiion shown in FIG . 1e, reception system 200 is e 
direct connection system wherein a user is directly 

25 connected to transmission system 100 . Reception syo-
hem 3110' preferably include a first cable television sys-
tem 7AOa and a second cable television system 200b . 
User of cable television systems 200a and 2006 are 
indirectly connected to transmission system 100 . 

30 FIG. ]f 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 7(10 and 200' . 
Reception system 7110 is preferably non-buffering . In 

JS such s system, users are directly connected to transmis-
sion system 100, as in reception system 200 in FIG . le . 

Reception system 200' shown in FIG . lfis a able 
television system, u shown in reception systems 300' of 
FIG. le. In FIG . If the reception system Z(10' is prefere-

r0 bly buffering . which means [hat uses may receive re- 
quested material at a delayed time . The material is buff-
ered in intermediate storage device 300c in reception 
system 300' . 

In the configuration of FIG . If, decompression of the 
45 requested material may preferably occur et the head 

and of a cable television reception system 200' . Thus, 
distribution may be provided to users via standard tele-
vision encoding methods downstream of the head end 
of the cable distribution system . This method is pre-

en standard television 
trans-

mission invention 

preferably 
requested material 

200d, and 
FIG . preferably 

transmit transmit either compressed or de-
requirements and equipment 60 

and receiving 
preferably either FIG . 

. satellite broadcasting 
and receiving 

set in the material 
decompressed a and 

rally decom-transmission 
pressed reception 

FIGS . la-IS at high level block diagrams showing So (erred for mars who only love cable television decod-
diRerrnt configurations of the transmission and rxeiv- receivers. and 
mg system of the present invention . FIGS. la, lb, Id, le, FIG . lgshows a high laud block diagram of the 

and lg each show transmission system 100, described 
m 

mission and receiving system of the present 
mom deal below with respect to FIGS . b and 7b . A including transmission system 100 distributing to a re-

user of the transmission and receiving system of the SS option system 3W, which then transmits 
present invention preferably accesses transmission ays- over airwave communication chan-
tem 100 by calling a phone number or by typing nom- nets to a plurality of users . The transmission 
minds into ~ computer. The user then chooses audio lg may 
and/m 

receiving system shown in 
video material from ~ list of available items uncompraae ddata , 

pending on the existing of which 
As shown in FIG . la, the transmission and receiving the user . TLe urwave transmission qs-

syatem may preferably comprise ~ peer to peer configu- teen shown in lg may employ 
UHF or systems ration whoa one transmission system 100 communi- 

cates 
VHF 

with one reception system 200. As shown in FIG. Wish respect to the transmission sytvns 
requested torah FIGS . la-lg, may be 16, the vansmiuion and receiving system of the present 65 

encoded, panty t invention may alternatively comprise a plurality of 
reception 

fully compressed 
system 100, or systems 500 . 200'. 200" . and 20(I"', which arc 

each 
some stage in 

prior to transmiaioo . 7'he systems 

3 
transceiver means for automatically receiving the re-
quested information from the transmitter as compressed 
formatted data blocks; receiver format conversion 
mans, coupled to the transceiver means, for convening 
the compreued formatted data blocks into a forma 
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 dates decompressing morns, coupled to the 
receiver format conversion means, for decompressing 
the compressed formatted information ; and output data 
conversion mans, coupled to the decompressing 
mans, for plying back the decompressed information 
m real time at a time specified by the user . 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorpo-
rated in and constitute s pan of the specification, illm~ 
tnu the presently preferred apparatus and method of 
the invention and, together with the general description 
given above and [he derailed description of the pre-
ferred embodiment given below serve to explain the 
principles of the invention . In the drawings : 
FIGS. la-IS are high level block diagrams showing 

different configurations of the transmission and receiv-
ing system of the present invention; 
FIGS. b and Ib are detailed block diagrams of pro-

farted implementations of the transmission system of 
the present invention; 
FIG . 3 is a flowchart of a preferred method of order-

ing a selection from a library in accordance with the 
present invention ; 
FIG . I is a flowchart of a preferred method of user 

request via a user interface of the present invention; 
FIG . S is a flowchart o( a preferred method of imple- 

menting a queue manager program of the present inven-
tion; 
FIG . 6 is a block diagram of a preferred implemrnta-

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. so-te we block diagrams of preferred imple-

mentations of data structures and data blocking for 
items in the audio and video distribution system of the 
present invention . 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 
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200 may richer buffer the requested material fm later to conversion and stooge in a compressed data library 
viewing. or decompreu in real time the requested mate- means. The items of information may include analog 
rial as it is distributed by transmission system 100 . Alter- and digital audio and video information as well as physi-
nativdy, the reception systems 200 of the present inven- cal objects such u books and records which require 
Lion may perform a combination of buffering and non- 5 conversion to a compatible media type before convert-
buffering by buffering some of the rcquatcd material ing, compressing and staring their audio and video data 
and decompressing the remainder of the requested ma- in the compressed data library means . 
serial for immediate viewing u it is distributed by inns- As shown in FIG . ]a, the source material library 
mission system 100 . mans included in transmission system 100 preferably 

In direct connection configurations, such u reception 10 includes a source materiel library 111 . The worm mate- 
systems 200 shown in FIGS. le end If, the user prefers- rial library 111 may include different types of materials 
bly selects the reception system 200 to which the re- including television programs, movies, audio record-
quested material is stns, end optionally selects the time togs, still pictures, files, books, computer rapes, com-
playbact of the requested material u desired . Accord- poser disks, documents of various sorts, musical instru-
ingly, the user may remotely access the transmission IS manta, end other physical objects. These materials we 
system 100 from a location diRerenct than the location convened to or recorded on a media format compatible 
of reception system 200 where the material will be sent to the digital and analog inputs of the system prior to 
and/or played back . Thus, for example, a user may being compressed and stored in a compressed data li-
prefenbly call transmission system 100 from work and brary 118. The different media formats preferably in-
have a movie sent to they Louse to be played back titer 20 clude digital or analog audio and video apes, later 
dinner or at any later time of their choosing . discs, film images, optical disks, magnetic disks, com-

In nondirecl connection reception systems such u purer tapes, disks and, cartridges . 
shown in reception system 200' of FIG. If, intermediate The source material library 111, according to a pre-

storage device 700r may preferably include, for exam- farted embodiment of the present invention, may pref-

plc, sixteen hours of random access internal audio and 25 erably include a single source material library or a plu-

video storage. A reception system with such storage is rality of source material libraries . If there are a plurality 
capable of storing several requested items for future of source material libraries . they may be geographically 
playback . The user could then view and/or record a located close together or may be located fu span. The 
copy of the decompressed requested material in real plurality of source material libraries may communicate 
time, or compressed in non-real time, at a stmt of their 30 using methods and channels similar to the methods and 
choosing . Accordingly, the user would not have to channel types which libraries may employ for commu-

rtuie a trip to the store to purchase or rim the re- nication with the receiving system 200 of the user, or 

quested material . the source material libraries may communicate vie any 

In any of the transmission and receiving systems illus- available method. 
toted in FIGS . la-1g, the requested material may be )5 Prior to being made accessible to a user of the trims. 

copy protected. To achieve copy protection, the re- mission and receiving system of the present invention, 

quested material, u an item, is encoded u copy pro- the item must be stored in at lean one compressed data 
tatted during storage encoding in transmission system library 118, and given a unique identification code by 

100. The our may then play back the item only one identification encoder ]12. Storage encoding, per. 

time . The cur may also optionally review select por- 40 formed by identification encoder 117, aside form giving 

lions of the item prior to its automatic erasure from the the item a unique identification code, optionally in. 

memory of the reception system 500. In this way, re- volves logging details about the item, called program 
quested material may be distributed to "view only" nova, end assigning the nem a popularity code. Storage 
ours and also to "view and copy" users who wish to encoding may be performed just prior to conversion of 

retain copies of the distributed items. 45 the item for transmission to reception system IW, at any 

Copy protected programs, when decompressed and lime after alerting the conversion process, or alter stor-
played back, would have s copy protection technique ing the item in the compressed data library 118 . 
applied to the analog and digital output signals . The In a preferred embodimrnt of the present invention, 
analog video output is protected from copying through the method of encoding the information involves as-
the use if irregular sync signals, which mattes the signal SO signing a unique identification code and a file address to 
viewsble on a standard television but no[ raordable on the item, assigning a popularity code, end inputting the 
a audio/video recorder. Digital output protection is program notes. This process is identical for any of the 
effected through copy protect bit settings in the digital different media types stored N the source material Ii. 
output signal, thus preventing a compatible digital m ' brary 111 . 
corder tram recording the digits] audio and/or video 55 The transmission system 100 of the present invention 
signal stream . A protected item will not be posed to the also preferably includes conversion means 113 for plac-
comprased daft port of the digital recorder for off line ing the items from source material library 111 into a 
storage. predetermined format u formatted data. Iv the pre- 
FIGS. 2a and Sb illustrate deviled blocs diagrams of forted embodiment, after identification encoding is per . 

preferred implementations of the transmission system 50 formed by identification encoder 112, the retrieved 
100 of the present invention . Transmission system 100 information is placed into s predetermined format u 
may either be located in one facility or may be spread formatted data by the convener 113. The items stored 
over a plurality of facilities. A preferred embodiment of in source material library 111 and encoded by identifica-
usnsmission system lOD may preferably include only don encoder lu may be in either analog or digital fwm . 
some of the elements shown in FIGS. 2a and Ib. 65 Convent 113 therefore includes analog input receiver 

Transmission system 100 of a preferred embodiment 127 and digital input receiver lu. If items hive only 
of the present invention preferably includes source ma- one format, only one type of input receiver 124 or 127 
Taut library means (or umporary stooge of items prior is nary. 
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When the information from identification encoder blocks. The preferred addressing scheme employs time 
111 is digital, the digital signal is input to the digital encoding. Time encoding allows realignment of the 
input receiver 124 where it is convened to a proper audio and video information in the compressed data 
voltage . A formatter 125 sets the correct bit noes and formatting action 117 din separate audio and video 
encodes info least significant bit psb) tint pulse code S compression processing by precompression processor 
modulated (pcm) data . Formatter 1u includes digital 115 and compressor 116. 
audio formatter iSSa end digital video formatter 1256 . The convened formatted information of the re-
The digital audio information is input into a digital quesied material is then preferably in the form of s 
audio formatter IISa and the digital video information, series of digital data bytes which represent frames of 
if any, is input into digital video formatter 7356 . For- 10 video data end samples of the audio data. A preferred 
matter 125 outputs the data in a predetermined format . relationship of the audio end video bytes to each other 
When the retrieved information from identification is shown in FIG . H . Incoming signals are input and 

encoder 113 is analog, the information is input to an converted in sequence, starting with the first end ending 
andog-to-digital convener 1]3 to convert the analog with the last frame of the video data, end starting with 
data of the retrieved information into a aria of digital 15 the first and ending with she last sample of the audio 
data bytes . Convener 133 preferably forms she digital data. Time encoding by time encoder 113 u achieved by 
data bytes into the same format u the output of format- assigning relative time markers to the audio end video 
ter US. date u it parsec from the converter 113 through the 
Convener preferably includes an analog audio con- time encoder 114 to the precomprasion processor 115. 

vener 1Z3a end an analog video convener 1236 . The 20 Realignmrnt of audio and video data, system addressing 
analog audio convener 323a preferably converts the of particular dais bytes, and user addressing of particu " 
retrieved audio signal into pcm dare samples at a feed lar portions of items are all made possible through time 
sampling rate . The analog video convener 7236 prefer- encoding. 
ably converts the analog video information, retrieved Through the use of the address of an item and its 
from identification encoder 173, into pcm data also at ZS frame number i1 is possible to address any particular 
fixed sampling rata. block of audio or video data desired . From here, further 

If the reprieved information being convened contains addressing down to the individual byte is possibly 
only audio information, then the audio signal is fed to Frames and groups of frames may preferably be further 
the appropriate digital audi6 input or analog input . broken down, u necessary to the individual bytes and 
When the retrieved information contains both audio 30 bits, as required for certain processing within the sys-
and video information, the audio and video signals are teen . 
paved simultaneously to the audio and video convener User and system addressing requirements dictate the 
inputs . Synchronization between the audio end video level of granularity available to my particular section of 
dam can be maintained in this way . the system . Users we able to move through data m 

If, for example. the retrieved information to be con- 75 various modes, thus moving through frame addresses at 
vencd from the source material library 111 is a motion various rata. For example, a user may desire to listen to 
picture film, the picture frames in the film arc passed a particular song . They may preferably enter the song 

through a digital telecine device to the digital input number either when requesting the item from the wm-

receiver 124. Formal conversion is then preferably per- pressed data library 118 and only have that song ant to 
formed by digital video formattcr 1356 . Accompanying b their receiving system 2(10 or they may preferably select 
audio information is passed through an optical or mag- that particular song from the items buffered in their 
nelic digital playback device. This device is connected receiving system 200. Internal to the system, the song is 
to digital audio formatter 1?Sa. associated with a suiting frame number, which was 

In some cases, such u in inter-library vansfers, in- indexed by she system operator vas the storage rncod " . 
coming materials may be in a previously compressed 45 ing process . The system hem database may contain 
form so that there is no need to perform compression by information records for individual frames or groups of 
precompreaion processor IIS and compressors 128 and frames. These can represent still frames, chapters, 
159. In such a case, retrieved hems are passed directly songs, book pages, etc . The frames are a subset of, end 
from identification encoder 112 to the compressed data are contained within, the items stored in the compressed 
formatter 117. 73e item database records, cacti as the 30 date library 118 . Time encoding by time encoder 114 
program notes which may also be input from mother makes itma and subsets of items retdevesble and ad . 
system, to the compressed data formatting section 117, dressable throughout the transmission system 100 . Time 
where this data, if necessary, is reformatted to entice it encoding enables subsequent compression of the infor-
eompatible with the material stored in compressed data motion to be improved beware data reduction 
library 118 . Such material may be received in the form SS prpcesxs my be performed in the time dimension . This 
of digital ups or vie existing communication channels is described in greater detail below. 
end may prefmbly input directly to a shun term stor- The transmission system lOD of the present invention 
age 117' in the compressed data formatting section 117. also preferably includes data compression means for 
The transmission system 100 of the present invention compressing the formatted and sequenced data. The 

also preferably includes ordering mans for placing the EO sequence of addressable data blotter which was lime 
formatted intomution info a sequence of addresvble encoded and output by time encoder 114 is preferably 
data blocks . As shown in FIG . 7a, we ordering means in send to prccompreision processor 115. The data arriving 
the preferred embodiment includes time encoder 11" . from time encoder 11" may be at various frame rata 
After the retrieved information is convened end for- and of various fornuts Prxomprasion processor 115 
vuued by the converter 113, the information may be 63 preferably includes audio prceomprasor I15a and 
time encoded by the time encoder 114 . Time meatier video precomprcssor 1156. 
114 places the blocks of convened formatted informs- ' Video precomprasion processor 1156 buffers income. 
tion from converter 113 into a group of addressable ing video data and converts the aspect ratio and fume 
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me of the data, as required by compression processor compression processor 1356 where they are analyzed 
Ilb . The frame buffer 131 of video precomprasion by video compressor 129 which performs data redoc-
processor 115b holds all incoming data until the data is Lion processing on the video data Video compression is 
compressed by the data compressor 116 . The incoming preferably performed by video compressor 119 . Video 
video data is processed for sample rate optimization, S compression is achieved by the use of processors run 
aspect ratio fining and buffered in bulky 130 for com- ning algorithms designed to provide the greatest 
pression processing by the video precampression pro- amount of data compression possible . Video data com. 
cessor 115b. pression preferably involves applying two processes: e 
Video precomprcssion processor 1156 processes the discrete cosine transform, and motion compensation . 

incoming video data so that if fits into the aspect ratio of 10 This process is described in °A Chip Set Core of Image 
the transmission and receiving system of the present Compression", by Artieri and Colavin . Multiple frames 
invention When incoming materiel with a different of video data may preferably be analyzed for patterns in 
aspect ratio than the aspect ratio of the system is u- the horizontal (}), vertical (V), diagonal (zigzag) and 
kcted, a chosen background is preferably placed time (2) axis. By finding repetition in the video data, 
wound the inactive region of the video information . In IS redundancy may be removed and the video data may be 
this way, no data is loss to differences in the aspect ratio compressed with a minimal bas or information . 
between incoming material, and the converted and in accordance with a preferred embodiment of the 
compressed data stored in transmission system 100. present invention, the transmission system 100 may 
Images resulting from a different aspect ratio may have further comprise compressed data poring means, wu-
an inactive region where background information is 20 pled to the compression means, for storing as a file the 
contained, or may be converted into a best fit arrange- compressed sequenced data with the unique identifica-
mcm.Outpw from the video precompmsion processor Lion code received from the data compression means. 
115b is stored in the frame buffer 131, which it dual After compression processing by compressor 116, the 
ported and is directly addressable by video compressor compressed audio and video data is preferably foimet-
129. 25 tad and placed into a single file by the compressed data 
The incoming audio data K processed tar sample rate storage morns 117. The file may contain the compressed 

and word length optimization and is then buffered in audio and/or video data, time markers, and the program 
buffer 130 for compression processing by the audio noes. The file is addressable through the unique idrnti-
precompression processor 115oAudio prewmpression fiction code assigned to the data by the identification 
processor llSa may preferably transcode incoming to encoder 112. 
audio information, u required, to creme the optimum Further, according to the present invmtioq the 
sample ate and word lengths for compression process- transmission system preferably includes compressed 
ing.'ILe output of [he audio precompression processor data library means for separately storing composite 
IISo is a constant sample rage signal of s fixed word formatted data blocks for each of the files . The com-
Iength which is buffered in frame buffer 130. The frame 35 pressed data storage means preferably includes corn-
buffer 130 is dual pored and is directly addressable by pressed data library 118, u shown in FIG. 26 . After the 
audio compressor 118 . Blocking the audio data into data is processed into a file by the compressed date 
frames at audio precompression processor 115a makes it storage means 117, it is preferably stored in s com-
pvssiblc to work with the audio data as addressable pressed data library 118 . In a preferred embodiment, 
packets of information . i0 compressed data library 718 is a network of mass stor. 
Once precompression processing is finished, the age devices connected together via a high speed net. 

frames are compressed by the data compressor 116. work . Access to any of the files stored in compressed 
Compressor 116 preferably comprises an audio data data library 118 is available from multiple reception 
compressor 128 and a video dam compressor 129. The systems 200 connected to the transmission and receiving 
benefits of data compression performed by data corn- 45 system . 
preswr 116 we shortened transmission time, faster ac- Stored items are preferably accessed in compressed 
eels time, greater storage capacity, and smaller storage data library 718 through a unique address code. 71e 
space requirements. Compression processing performed unique address code is a file address for uniquely idena-
by compes5ors 128 and 129 require multiple samples of tying the compressed dam item stored in the cm-
data to perform optimum compression. Audio and 50 pressed data library ration of s library system . This file 
video informaion is preferably convened into blocks of address, combined with the frame number. and the 
data organized in groups for compression processing by library system address allow for complete addressabil-
audio compressor 128 and video compressor 119, re- ity of all items stored in one or more compressed data 
spectively . These blocks tie organized u frames, and a libraries 118. Compressed dew library addresses long 
number of Games are contained respectively in the 53 with receiving system addresses are used to form e 
butlers 130 and 131 . By analyzing a arias of frames it is completely unique address for distribution system con-
possible to optimize the compression process. trot . 
Audio data is preferably compressed by audio coma ' The unique address code is an addrcss assigned to the 

pressor 128 by application of an adaptive differential item by the system operator during storage encoding, 
pulse code modulation (ADPCM) process to the audio 60 which is preferably done prior w long term storage in 
data This compression process, which may be 'unple- the compressed data library 118. In a preferred embodi-
mented by the apt-x 100 digital audio compression sys mrnt, the unique address code is used for requesting and 
tern, is manufactured by Audio Processing Technology accessing information and items throughout the trans . 
(AM. Audio compression ratios of 8X or greater tie mission and receiving system. The unique address code 
achieved with she APT system . 65 makes access to the requested due possible. 
Compression by compressor 116 may be performed me storage encoding process performed by encoder 

on a group of 26 video frames may preferably be passed 112 also allows entry of item noun and production cred-
in sequence to the frame butler 130 of the video pre- its. Production credits may include the tide, ounce of 
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the creators of the item such as the producer, director, downloads user requests to the control computer 11?3 
utors, tic. Other details regarding the item which may of the compressed data library lib vu standard tde-
be of interest and which may make the hems more x- communications or high speed communication chain-
cessibk arc kept in an item damhase . eels. Moreover, multiple remote order processing end 

tram addresses aye mapped to item names by idmiifi- 3 item database 300 sites make it possible for more local 
cacbn mcoda 712 and may preferably 6e used u an Lions to process orders than there arc library facilities. 
alternative method of accusing items. The item names and thus make order processing more efficient . 
are easier to rtmember, thus making user access more Preferably, access of a requested item vu the remote 
intuitive by using it= names . The storage encoding order processing and item database 300 operates as 
entry process performed in identification encoder FSI !0 fotlou" s.llfheuser does noiknow thtdtkofihedesired 
operates a program which updates a master item data- item, be or she may request the item by naming other 
base containing facts regarding item in the compressed unique facts related to the item. For example, a user 
data library system. The ssorags encoding process may would be able to seems an item about Tibetan Medicine 
6e nn by the system operator whereby the system op". by asking for dl irons which include information about 
*lot accesses the vusier item database to track and 15 '7iAn" and include information about "Medicine." The 
describe item cored in one or more compressed data remote order processing and item dawbax 300 would 
libraries. The mores And other facts in the item database then be searched for all records matching this request. If 
may preferably be updated at say time via the storage there it mote than one item with a match, each of the 
encoding process. Changes made to the master item names of the matching items arc preferably indicated to 
database may be periodically sent to the remote order Sa the user. The user then elects the item or irons that he 
processing and been dasabau 30D. or she desires. Upon selection and confirmation, by the 
As described in more detail taro, a user may prates- user, a request for transmission of a particular item or 

b1y access en item via its unique identification code, via items is sent to the distribution manager program of the 
its aide, or the user may use other known facts for ac- system control computer 1123. The request contains the 
sassing on item. The user may access items in the com- 25 address of the user, the address of the item, and option. 
pressed data B'Drary !f8 directly using the unique ad, ally includes specific frame numbers, and a desired 
dins code or the uses may obtain access via the emote viewing time of the item . 
order processing sad item database 300. Indirect access The storage encoding process performed by idrntifi" 
via the remote order processing and item database 300 is cation encoder 112 silo allows entry of a popularity 
possible using, kr example, a syathcsized voice system, )0 code . The popularity code is preferably Assigned on the 
s query type of computer program interface, or cut . basis of how often the corresponding item n expected to 
toaxr assistance opericors. In addition to providing be requested from the compressed date library 118. This 
interactive Access to the remote order processing end popularity code can be card to determine the most 
item database ]00. a catalog listing some or al) available appropriate forth of media for conga of the com " 
titles my also preferably be published . Wish a pub- 35 pressed data in a mixed medic system . Mixed media 
iahed catalog, curs may obtain the unique address code systems arc preferably employed u more cost effective 
for an item very easily thereby allowing for retrieval storage in very forge compressed data libraries 118. 
from the compressed don library 118 without any help Once Assigned, the popularity code may be dynamically 
from an interactive system . updated . Ay factoring item usage against system usage. 
To xhi"s user access via an interactive system, facts 40 Thus, cored items are dynamically moved to the moat 

about the item may be kept in film a5 a pan of the mama appropriate media over their fits in the compressed data 
or the fans may he kept separately, for example, by library l38 . If a particular item cored in compressed 
systems which only to inform uses of the suitable data library 1!B is retrieved frequently by users, storage 
items and take orders . For example, in systems which in compressed data library 118 is preferably on higher 
have portions split in separate locations, the facts about 41 speed, more reliable, and probably more expensive me-
the items may be separated from the item themselves dia. Such media include Winchester And malgnetaopti . 
and stored in separate rtes. A system of ibis gyps can cal disks . 
distribute user orders so ocher portions of the transmis If m item stared in compressed data library 118 is 
eon and receiving system !or ultimate distribution to retrieved less frequently, it may be cored in the scan, 
the requesting user. Further, to support a plurality o! 30 pressed data library 116 on a digital cassette taps Exam. 
users, multiple versions of the item database may prefer- pla of such cassette tapes arc a Honeywell 855.600 
ably reside either an multiple database servers, m au- {Honeywell Inc. Minneapolis, Minn.j Summus Juke 
lags, or on other computer system. BoxFdm and tape library (Summus Computer Systems. 
the item database Master may reside is the system Houston, Tez . NO-255-9iii.38), or equivalent cassette 

control computer 1133 where may be is updated and 15 tapes. All item stated is the compressed data library 
kept current to the contents of the compressed data 118 are an line fad Are connected to the high speed 
Mary 115. roe data rooted in the item database muter network. Thus, they may be readily accessed . 
may 6e Accessed by users w application programs, ' Instead o! using a remote order processing and item 
funning on the sysiem control computer 5773, and on database 300 . the compressed data library 118 may im 
the reception system 200 0[ the user. Users may connect 60 etude the program notes which were input by the sys-
to the item database via gay available ulecommnnica- teen operator. The program not= may preferably in. 
fion ohsnnels Copies of the item database mauve may clode the title of the item acted in the compressed dam 
6e updated and informed of new entries into eom- library 118, chapter or song titles, running time*, cred . 
pressed data LbnryflBatperiodic intervals determined ins, the producer of the item, siting and production 
by the "em manager. 65 credits, etc . The program notes of an item stored in the 
Other copies of the item database waster any also be compressed data hbnry lID nay be thus oontimed 

mile available to users from the remote order process- within the compressed data file formed in the com-
ing and item database 308 which bath processes and pressed dam formative 117. 
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In some cases, where multiple compressed data Ii- preferably be given to the user prior to completion of 
Marie 118 are organized, the popularity code may the transaction . 
dictate distribution of a particular item to multiple dis- This process of access, performed by remote order 
tnbmion systems. In such cue, a copy of the com- processing and item database configuration 300, shown 
pressed data u send to another library end the other 5 in FIG . lc, preferably includes the following slaps, 
library can then distribute the compressed data to users shown in flowchart 3000 0( FIG . 3 . First, the user calls 
concurrently with the original compressed date library the system access number (step JO10) . Upon success-
118 . fully dialing the system access number, the user receives 
The compressed data library 118 is composed of a instructions from the system (seep 3020) . The instruc-

networt of storage devices connected through a High 10 Lions may preferably include steps the user must take in 
Performance Parallel Interface (HPPq Super Control- order to place an order. Preferably, the instructions 
Itt (available from Maximum Strategy Inc ., San lose, may be bypassed by the experienced user who knows 
Glit). Therefore, multiple communication controllers how to place an order . 
may preferably access the large quantity of dots stored 7Te user then enters a customer ID code by which 
in comprised dots library 118 at very high speeds for IS the system accesses the oar's account, and indicates to 
transfer to a reception system 200 of a user upon re . the system than the user is a subscriber of we system 
quest . For more drawls on this configuration me Ohren- (step 3030). In response to the user entering his ID code 
stein, "Supercomputers Seek High Throughput and in step 3030 she system confirms whether the user is in 
Expandable Storage", Computer Technology Review, good standing (step 3M0) . If the user is in good stand-
pp. 33-39 April 1990. 20 ing, the system queues the user to input his request (step 
The use of an HPPI controller allows tilt placement 3050) . 

onto multiple mass storage devices of the comprised The user request may preferably be made from e 
data library 118 with a minimum of overhead . Databue catalog sent to each of the subscribers of the system . 
management software controls the location and track- me user will preferably identify his choice and enter 
ing of the compressed dada library 118 which can be 15 the corresponding identification code of she item (step 
located across multiple clusters of file carvers con- 3060) . The system then preferably confirms the ulec-
nectrd together by one or more high speed networks Lion that the user has made and informs the user of the 
over multiple systems . price of the selection (step 3070). 
The transmission system 100 of the present invention The user their indicates whether the confirmation 
my also preferably include library access/interface to performed in step 3070 is correct (step 3080) . If the 
means for receiving transmission requests to transmit confirmation performed in step 3070 is correct . the user 
items and for retrieving formatted data blocks stored in w indicates and then inputs e desired delivery time and 
the compressed data library lib corresponding to the delivery location (step 3090) . 
requests from users. 7lie compressed audio and/or If she confirmation performed in seep 3070 does not 
video data blocks, along with any of the information 35 result in the selection desired by the user, the user re-
about the item stored in the compressed data library I]8 inputs the item identification code in step 3060 and the 
may be accessed via library access interface 121 . The confirmation steps 3070 and 3080 arc repeated . There-
library access interface 121 receives transmission re- fore, proper selection of the selected item is insured. 
quests either directly from the ours or indirectly by Once there is confirmation, the user craters the playback 
remote order processing and item database 300. The 40 time and destination in step 3090 . 
transmission format morns 119 receives the request end The user then preferably confirms that the order is 
retrieves the composite formatted data block of the correct (seep 3100). The confirmation performed in step 
requested item stored in compressed data library 118 3100 includes confirmation of the entire transaction 
end converts the compressed formatted duct block into including the elected item, the selected time of play . 

a format suitable for transmission . The requested item is 45 back, and the location of playback. The transaction is 
then sent to the user via the transmitter 123 or directly then completed and the request is placed on a trans is-

via interface 131. sloe queue at the appropriate compressed data library 

In a preferred embodiment of the preunt invention, 118 (step 3110). 
customs access of an item stored in compressed dots Access by the users via operator assisted service in-
library 118 via the library access interface 121 may be 30 cludes telephone operators who answer tails from the 
performed in various ways. ll~e methods of requesting users. The operators can sign up new customer, take 
a stored tam are analogous to making an airline reserve- orders, and help with any billing problems The open-
tion or transferring funds between bank amounts . Just tons will preferably have computer terminals which 
as there are different methods available for these pro- give them access to account information and available 
mus it is desirable to have several ordering methods 55 program information . Operators can also asset a user 
available to the nsen of the system of the proem invrn- who does not know a title by looting up information 
lion . Fm example, telephone tone decodes and voice stored in files which may contain the program nova, u 
response hardware may be employed. Additionally, described above . Once the chosen program is identified. 
operator assisted service or user germinal interface may the operator informs the user of the price. After the user 
be used. 60 confirms the order, the user indicates the desired deliv- 
Customer access via telephone tone decoders and cry time and destination . The operator their enters the 

voice response hardware is completely electronic and user request into the system . The request is placed in the 
may preferably be performed between a system user transmission queue. 
and a computer order miry system . The user may ob Access by a user terminal interface method provides 
uin help in ordering an item from a computer synthe- 65 the user with access from various terminals including 
acted volts . With such an access method, the user will personal computers, and specialized interface built into 
normally be accessing a dynamic catalog to assist them . the reception system 700 for the user. Such access al-
Confirmation of selections and pricing information may lows a user to do a search of available programs from a 
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computer screen . This process involves the seeps 4000 processor connecting the data processed in the trans-
shown in FIG . I. mission format convener 119 co the transmission chan-
FIG. 4 is a flowchart of a preferred method of user nel . 

request via a user interface of the present invention . In A preferred embodiment of the present invention also 
the preferred method of FIG . L, the user first logs onto 3 includes means by which to access ours via common 
the user terminal interface (step x010) . After the cur access lines. These may include standard telephone, 
logs on, the user may preferably select a desired item by ISDN or B-ISDN, microwave, DHS, cable television 
searching the database of available tiles in the library systems . MAN, high speed modems, or communication 
system control computer 1123 or any remote order couplers . Metropolitan Area Networks (MANS) which 
processing and item database 300 (step 40S0) . The 10 ire common carrier or private communication channels 
search may preferably be performed using the database are designed to link sites in a region. MANS are de-
containing the program notes, described above with scribed by Morrule and Campbell in "Metropolitan-
respect to FIGS. 7a and 76 . It is possible to process area networlci' (IEEE Spectrum, May 1990 pp . 40-42) . 
orders end operate a database of available titles at mule- The communication lines are used to transmit the com-
ple locations remote of the source material library ill . 15 pressed data a rates up to, typically, 10 Mb/sec. 
Uses end order processing operators may preferably In order to carve a multitude of channel types, a 
access such remote systems and may place transmission preferred embodiment of the present invention includes 
requests from these systems . Orders placed on these a multitude of output ports of each type connected to 
systems will be processed and distributed to the appro- one or more computers on the transmission and receiv-
priaie libraries . After the desired item is found, the user ZO ing system . The management of transmission u then 
selects the item for transmission et a specific time and distributed. That is, the computer controlling the trans-
location (step 407O). mission queue dells the transmission encoding computer 
To complete an order, the remote order processing its task end then the task is executed by the transmission 

and item database 300 preferably connects to the rnm- encoding computer, independent of the transmission 
pressed data library !18 of choice via the library access ZS queue computer . The transmission queue computer 
interface 121 and communicates with the library system provides she data for transmission by the file server 
control computer 1173 . Preferably the user's account which also distribute to other transmitters located in 
ID, identification of the item for transmission and the the same or other transmission encoding computers. 
chosen destinution for the item arc communicated . FIG. S is a flowchart of a preferred method of imple~ 
Through employment of distributed order processing 30 menting a queue manager program of she present inven-
systems of this type many orders may be processed with Lion . The queue manager program, in the distribution 
minimal library overhead . process, preferably confirms availability of an item from 

All transmission requests from the assns methods are the compressed data library 118 and logically connects 
placed info a transmission queue managed by the library the item stored in compressed date library 118 a the 
system control computer Il?3 . This queue is managed JS communications controller, illustrated in FIG. 2a (step 
by a program that controls the distribution of the re- 5010) . After availability is confirmed in step 5010, the 
quested items to the reception system 200 of the user . dada awaits transmission by the transmitter 122 . 
The queue manager program also operates in the system After availability is confirmed in step 5010, the cam-
control computer end keeps track of the user ID, the municetions controller preferably makes the physical 
chosen program and price, the user channel type, the 40 connection to the reception system 2(10 of the user (nap 
number of requests (or a given program. the latest deliv- 50]0). This is normally done by dialing the receiving 
ery time, and the compressed data library media type device of she user . The reception system 200 preferably 
(for example, high speed or low speed) . From this infor" answers the incoming tilt and confirms the connection 
oration, the queue manager program makes best use of (step 5030). 
the available distribution channels and media for effi- IS Once connected to the reception system 200, in steps 
dent transmission and storage of the requested items . 5030 and 500, the data stored in compressed data li-
ne queue manager program also manages the file bury 118 is preferably transferred in data blocks from 

transmission process for multiple requests for a single the compressed data library 118 to the communications 
file, stoked iv the compressed data library 118 . During s controller (step 5040) . The data blocks tie buffered by 
given bore period, the queue manager program will 50 the communications controller . 7Le buffered data is 
optimize accccs to the compressed data library 178, sent down the communications channel to the reception 
wherever possible it will place the data on multiple system 300 by transmitter 122 (step 50.50). 
outputs for simultaneous transmission to more than one 7'he transmitter 122 places the formatted data onto 
requesting our. the communications channel. This is an electrical can-
The conversion performed by transmission data con . 33 version action and the output depends upon the chosen 

varies 119 encodes the data for the transmission sham communication path . The signal is sent to the reception 
net. The transmission dare convener transfers the de- system 200 in either a two way or a one way communi-
dred segments of data from the compressed data library ration process- In a standard telephone connection, the 
118 onto the communication channel which is used to transmitter 122 is preferably a modem. When using an 
deliver the data to the reception system 300. 60 ISDN channel, the transmitter 122 is preferably a data 
The transmission system IW of the present invention coupler. 

preferably further includes transmitter means lu, coca- U a preferred embodiment of the present invention, 
pled to the compressed data library 118, for sending at many forms of communication channels my be em. 
least a portion of a specific file to at least one rrnwie ployed . Distribution of information u by common car-
location. The transmission and receiving system of the 63 tier communication channels whenever possibly These 
present invention preferably operates with any available channels include common telephone service; lSDN and 
communication channels . Each channel type is accessed Hroadband ISDN, DHS, cable television systems, mi-
through the use of a communications adaptor board or erowave, and MAN. 
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In order that reception is performed efficiently . the the present invention . The reception system ]00 is re-
reception system 200 confirms reception of the initial sponsive to user requests for information stored in 
dais block before receiving the remaining data blocks source material library 111 . The reception system 200 . 
whenever possible (step 5060) . After all data blocks includes transceiver 201 which receives the audio and-
have been received and reception is confirmed, the 3 /or video information transmitted by transmitter 132 of 
communications controller breaks the physical conncc- the transmission system 100 . The transceiver 201 auto-
non to the reception system 200 (step 5070) . Then, con- matically receives the information from the transmitter 
firmation of the transmission is sent to the queue man 122 u compressed formatted data blocks. 
agar (slap SOBO). Finally, the queue manager updates the The transceiver 201 is preferably connected to re-
fist and ands the information to the billing program, 10 ceiver forma convener 202 . The receiver format con-
which updates the account of the user (step 5090) . vener ]A2 converts the compressed formatted data 
Whm item distribution occurs through a broadcast- blocks into a format soluble for playback by the user in 

ing method such u a communications satellite, the pro- real time. 
cess is one way, with ongoing reception not being con- In the reception system 200 of the present invention, 
fumed by the reception system 200. In these situations, IS the user may want to play back the requested item from 
some further redundancy is included by transmission the source material library 111 at a time later than when 
formatter 132 with the data blocks for error correction initially requested . If that is the case, the compressed 
processing to be performed in the reception system 200 . formatted data blocks from receiver format converter 
In such one way communication situations, the queue 203 are stored in storage 203 . Storage 203 allows for 
manager program running in library system control 10 temporary storage of the requested item until playback 
computer 1123 confirms reception, via telephone line is requested . 
connection for example, to the reception system 100 When playback is requested, the compressed formal-
after distribution . This should occur prior to updating led date blocks are sent of data fortnaitcr 204 . Dais 
the user's account end the dispatch lists . tortnauer 204 processes the compressed formatted data 

7'hc real time output signals are output to a playback 35 blocks and distinguishes audio information from video 
system such u an audio amplifier and/or television . information . 
This output may also be sent to an audio/video recorder The separated audio and video information are re-
for more permanent storage. Moreover, in the preferred spectively decompressed by audio decompressor 209 
embodiment only non-copy protected data an be re- and video decomprasor 208. The decompressed video 
corded on an audio/video recorder. Any material 30 data is then seen simultaneously to converter 2116 includ-
which is copy protected will be scrambled et the video ing digiml video output converter 211 and analog video 
output in a way which makes it viewable on a standard output convener 213. The decompressed audio data is 
audio/video receiver bud does not allow for recording sent simultaneously to digital audio output convener 
of the material . 312 and analog audio output convener 313. The outputs 
The reception system 200 has playback controls simi-~75 from convenen 211-S1I are produced in real time . 

tar to the controls available on a standard audio/video The real time output signals are output to a playback 
recorder . These include: play, fast forward, rewind, system such as a N or audio amplifier. They may also 
mop. pause, and play slow . Since items are preferably be sent to an audio/vidm recorder of the user . By using 
stored on random access media, the fast forward end the reception system 300 of the present invention, the 
rewinding functions are simulations of the actual events eo user may utilize the stop, pause, and multiple viewing 
which occur on a standard audio/video recorder . functions of the receiving device . Moreover, in a pre. 
Frames do not tear as an an audio/video recorder, but farted embodiment of the present invention, the output 
in last play modes they go by very quickly. formal converters may be connected to a recorder 
The library access interlace 121 in the reception syr which enables the user to record the requested item for 

teen 200 preferably includes a title window where a lisp is future multiple playbacks . 
of available titles are alphabetically listed . This window FIG . 7 is a flow chart 400 of a preferred method of 
bas two modes : local listing of material contained distribution of the present invention . The distribution 
within the library system control computer 1123, and method is preferably responsive to requests identifying 
library listing for all available titles which may be rc- information to be sent from the transmission system 100 
calved from she available, remotely accessible libraries. so to remote location . Method 400 assumes that the items 
the title ; listed in this window arc sent from the dam- have already been stored in compressed data library 
base on the library system control computer 1123 or the 118 . 
remote order practising and item database 300. As illustrated in FIG . 7, the first step of the distn'bu-
The system may also preferably include dispatching tion method 100 involves retrieving the information for 

control software which receives input from the remote 33 selected items in the source material library 111, upon a 
order processing and item database 300 and ands distri- request by a user of the distribution system (step 413). 
bution requests to the distribution systems . In instances This is analogous to taking books off of s shelf at the 
whore nest all items tie contained in each of the tom- local public library after the person has decided that he 
pressed data libraries 118, the dispatching software will or she would lice to reed the . 
lacy a list of the available titles in a paniwlu tom- 60 After the information for the selected items is re-
pressed data library 118. 7'he dispatch wflwue may trieved in step 412, the distribution method 100 of the 
also preferably coordinate network traffic, source mate- present invention further comprises the nap of process-
rial library 111 utilization, source material Ibnry 111 ing she information for efficient transfer (step 113). The 
content; and connection costs . By proper factoring of processing performed in step 417 preferably includes 
these variables, efficient use of the available distribution 65 assigning a unique identification code to the retrieved 
channels may be achieved. information performed by identification encoder 112 
FIG . 6 illustrates i block diagram of a preferred im- shown and described with respect to FIG . 7a (step 

planenufion of the reception system 200 according to 113x). The processing also preferably includes placing 
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she retrieved information into a predetermined format over one of the distribution channels may have receiver 
u formatted data by converter 113 (step 1t36~ end addresses appended w the blocks or the reception sys-
ptacing the formatted data into a sequence of address- tern 200 may have been preconfignred to receive the 
able data blocks by ordering means 114 (step 113r) . blocks comprising dales fumes for particular items from 

Processing step 413 also include compressing the S the active distribution channel. 
formatted end sequenced data performed by data tom- Other embodiments of the invention will be appasmt 
preawr 116 (step 4]Jd), and storing as a file the nom- to those skilled in the an from consideration of the 
pressed sequenced data received from the data nom- specification and practice o[ the invention disclosed 
preuion means with the unique identification assigned herein . It is intended that the specification and examples 
by the identification encoding mans (stet' 413e). 10 be couts;dered as exemplary only, with the true scope 

After the information is processed for efficient trees- arid spit of the invention being indicated by the follow, 
fer, in snbsteps 413a-e of step 413, the distribution ;ng claims. 
method 100 of the present invention preferably includes What is claimed is : 
the step of storing the processed information is stored in 1 . A transmission system for providing information to 
a compressed data Library (step f!<). Preferably, [he 1? be transminGd fo remote locations, the transmission compressed data library is analogous to compressed system comprising: data library iiB, described with respect to FIG . 2d. library means for storing items containing informs-After the information is oared in a compressed dais rice ; identification encoding means for retrieving library 118, she transmission and receiving system pref- the information in the items from the library mans arbly wars to receive a transmission request (sup 415) . 2E) and for assigning a unique identification code to the Upon receiving a transmission request, from transmis- retrieved information ; sion system 100, the compressed formatted data it preC- inversion means, coupled to the identification en-enbly convened for output to a reception system 200, coding means, for placing the retrieved inlorma-sdected by the our. The information is preferably »on into a predetermined format u formatted darn; transmitted over an existing communication channel to 25 ordering means, coupled to the conversion means, for a reception system 500, and is received by that system pacing the formatted data into a sequence of ad-
it 

X77) . When the information is received in step 477, dressabk data blocks-, it is preferably formatted for tpe particular type of re- compression means, coupled to the ordering means, ception system T00 to which the information is sent . (or compressing the formatted and sequenced den The received information is preferably buffered (step l0 blocks; 418) by a storage means analogous to element 30.3 
shown in FIG . 3,'t'he information is preferably buttered compressed dais storing mans, coupled to the data 
w chat it may be stored by the user for possible future compression mans, for storing u flies the wm " 
viewings. The requested information is then paged back pressed, sequenced data blocks received from the 
to the reception system 200 of the our ¢t the time re- 33 data compression means with the unique identifica-
quated by the user (step "19). rice code assigned by the identification encoding 
FIGS. 8a-8r ere block diagrams of preferred imple- moans; and 

menutam of data structures and data blocking (or transmitter means, coupled to the compressed data 
items in the audio and video distribution system . FIG . scoring means, for sending n lean a portion of one 
Des shows the block structure of video data where a b of the !la to one of the remove locations . 
video frame 812 is composed of a plurality of video ~~ A transmission system u recited in claim 1, 
samples 611, and w second of video 813 is composed of "'herein the transmitter means includes: 
a plurality of video fumes 875, transmission formal mans for placing the rom-
F1G. Bb shows she block structure of audio data pressed, sequenced data blocks onto a eommunica-

w6erc an audio data frame 822 is composed o( a plural- 45 t+on path. 
ity of audio sample 817, and a second of audio 633 is ~~ A transmission system as recited in claim 1, 
composed o( a plurality of audio data frames 822 . FIG . wherein the tnformation in the items includes analog 
tc shows the block structure of a data frame 132 cam- signals, and wherein the conversion mans further cum-
posed of & plurality of dada bytes 83t . The combination priscs : 
o! the audio lames 8]2, video trams 823, and data 30 converting mtans, coupled w the identification en-
frames 831 comprise: she elements of a single item . F7G, coding means, for AM converting the analog dg-
W shows s block representation of !or three illustrative pals of she inlwmatioa into a urns of digital bytes; 
items which may be stored in the source material library and 
111 . Each of items I-3 tamales its own arrangement M formatting means, coupled to the converting morns 
video (awes !lA audio frames 811, and data frames 73 for converting the aria of digital data bytes into 
937. formatted data with a predetermined fomut . 
FIG . !e shows methods of distribution to reception 4. A transmission system u recited in claim 1, 

systems S00 with both mutiplexed end non-multiplexed wherein the information in the items includes digital 
argues! paths, both addressed and non-addressed blocks signals, and wherein the conversion mans further cam-
of items. A block of an item may be in entire item or, 60 prises: 
alternatively, may be only a portion of an item, as u- digital input receiver mans, coupled to the idea8fi-
kcted 6t' a us". Farther, the blacks may be composed anion encoding mans, far converting the digital 
of either compressed, partially compressed, or fully odds of the information lute Predetermined volt-
decompressed data, as required by the configuration of age levais; end 
the reception system 300 . 65 formatting means, coupled to the digital input re, 
As shown in FIG . &, the same blast, for example, server means, for converting the predetermined 

block 1, may he simultaneously transmitted over diner- voltage levels taro formatted data wiclu preAeceo-
rnt distribution channels. The blocks when transmitted mined format . 
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5 . A transmission system in recited in claim 3, compression processors for running the predeter-

wherein the information in the items includes digital mined algorithm and for comprising the format-
signals . end wherein the conversion means further com- led data. 
prises : 14 . A transmission system as recited in claim 12 . 

digital input receiver means, coupled to the identifi- S wherein the multi-dimensional analysis means includes 
atiun encoding mans, for converting the digital means for performing the multi-dimensional analysis in 
signals of the information into predetermined volt- the horizontal dimension . 
age levels ; end 15. A transmission system as recited in claim 12, 

voltage levels adjusting means, coupled to the digital wherein the multidimensional analysis means includes 
input receives means, for converting the predeter- 10 means for performing the multi-dimensional analysis in 
mined voltage levels into formatted data with the the vertical dimension . 
predetermined format . 16. A transmission system as recited in claim 12, 

6. A transmission system as recited in claim 7, Wherein the multidimensional analysis means includes 

wherein she comprised data storing means further 
means for performing the mulci-dimcnsionel analysis in 

IS the time dimension. 

compressed data library means for separately staring ~~~ A transmission system u recited in claim 13, 
a plurality of files, each including a~ least one win. "'herein the multidimensional analysis means includes 

pressed, sequenced data block . means for performing she multi-0dimensional analysis in 

7. A transmission system as reclled in claim 6, further 
she zig-zag dimension . 

10 18 . A transmission system as recited in claim l, 
comprising: wherein the information in the items includes digital 

system control interlace means, coupled to the tans- signals, end wherein the conversion means further com- 
miuion format morns, for generating a listing of prises formatting means for converting the digital sig-
availablc items; and p1 library access interface nals of the information into formatted data with a prede-
means, coupled to the transmission format means, 25 termined format . 
for receiving transmission requests to transmit 19 . p distribution method responsive to requests from 
items, end for reprieving formatted data blocks a user idrntifying items in a transmission system con-
stored in the compressed data library means corre" tainin8 information to be sent from the transmission 
sponding to the requests from subscriber. system to receiving systems et remote locations, the 

!. A transmission system u recited in claim 1, further 30 method comprising she steps oC 
comprising : storing, in the transmission system, information from 

precompression data processing morns coupled to items in a comprised data forth, the information 
the ordering means, for storing she formatted data including an identification code and being placed 
blocks . into ordered data blocks ; 

9. A transmission system u recited in claim 1. JS sending a request, by she uxr to the transmission 
wherein the information in the items includes analog system, for at least a part of the scored information 
audio information, and wherein the conversion means to be transmitted to the one of the receiving sys" 
further comprise : tents at one of the remote location selected by the 

audio converting means, coupled to the identification user ; 
encoding means, for convening the analog audio IO sending at least a portion of the stored information 
signals into strums of digital audio data . from the transmission system [o the receiving sys-

1Q A transmission system u recited in one of claims hem at the selected remote location; 

1 or 9, wherein the information in the items includes receiving the sent information by the receiving sys-
mdog video information, end wherein she conversion teen at the selected remote location ; 
means further comprises : 45 storing a complete copy of the received information 

video convening mans, coupled to the identification in the receiving system at the elected remote loca-
rncoding means, for convening the analog video 

aying back the stored copy of the infortnaGon using signals into str~ns of digital video data . P
tion ; and 

71 . A transmission system u recited in one of claims the receiving system at the selected remote loea-
1 or 9, wherein the information in the items includes so lion at a time requested by the user. 

partially encoded information, and wherein the convey- ~~ Tt'e distribution method u recited in claim 19, 

lion mum further comprises : wherein the information in the items includes analog 

digital input means, coupled to the identification en- 
and digital signals, and wherein the step of storing the 
information 

ending means, (or receiving partial encoded rotor- 
comprises the steps, performed by the 

minor m the items . 
35 transmission system, of: 

convening the analog signals of the information to IS. A transmission system a recited in claim ], digital components; wherein the clap compression means comprises : formattin g the digital signals of the information; 
means for performing a mullichannel analysis of the ordering the converted analog signals and the format. 

formatted data for inclusion in a predetermined by ted digital signals into a sequence of addressable 
algorithm ; and data blocks and-, 

compression processors !or running the predeter- wmprasing she ordered information . 
mined algorithm and for compressing the format- 21 . The method of claim 79 wherein the step of rtor-
ted data ing the items includes the substep of 

13. A transmission system as recited m claim 1, 65 storing the items in a plurality of compressed audio 
wherein the compression means comprises : end video libraries in the tlansmisaon rystern . 
means for identifying patterns in the formatted data 23 . The method of claim 19 Porthu comprising the 

for inclusion in a predetermined algorithm ; end steps, performed by the transmission system, of: 
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storing a list of items available to the user from at 32 . A receiving system as recited in claim 25, wherein 

least one compressed data library ; and the formatted data includes audio information. and 
providing the user with the list so that the user may wherein the decompressing means further comprises: 

remotely select a particular item for tnnsmiaion . audio signal decompressing means for decompressing 
33 . The distribution method as recited in claim 19. 5 the audio information contained in the formatted 

wherein the step of poring includes the seep of scoring 
the received information at the head end of a cable 33 . A receiving system u recited in claim 33, wherein 
television reception system . the output data conversion means further comprises: 
u . The distribution method as recited in claim 19, digital audio output means, connected to the audio 

wherein the seep of storing includes the step of storing 10 signal decompressing means, for outputting a digi-
the received information in an intermediate storage W audio signal ; end 
device . analog audio output means, connected to the audio 
25 . A receiving system responsive to a user input signal decompressing morns, for outputting an 

identifying a choice of an item shored in a source mate- analog audio signal. 
rul library at a transmission system to be played bath to I S 3y . A receiving system u recited in claim u, wherein a user at a location remote from the source material the formatted data includes audio and video informa-]ibrary, the item containing information to be sent from 
the transmission system to the receiving system, the ~~on, and wherein the decompressing means further 

receiving system comprising : ~°mP~~' 
requesting means for transmitting to the source mate- 10 video signal decompressing means for decompressing 

rial library in she transmission system the identity she video information contained in the formatted 

of the item ; data ; end 
transceiver mans, coupled to the requesting means, audio signal decompressing means for decompressing 

for receiving the item from the transmission system the audio information contained in the formatted 
u at lean one compressed, formatted data block ; 25 data . 

receiver format conversion means, coupled to the 35 . A receiving system as recited in claim 25, wherein 
transceiver means, for convening the et least one the transceiver means receives the information via any 
compressed, formatted data block into a format one of telephone, ISDN, broadband ISDN, satellite, 
suitable for storage processing, and for playback at common carrier, computer channels, cable television 
the receiver system ; 70 systems, MAN, and microwaves 

storage mans, coupled to the receiver format con- 36. A receiving system as recited in claim ]S, wherein 
version means, for storing a complete copy of she the source material library is a compressed data library. 
formatted data; 37. A receiving system u recited in claim 29, wherein 

decompressing means, coupled to she storage means, the output date conversion means further comprises 
for decompressing the copy of the formatted data ; 75 digital video output means, connected to the video 
and signal decompressing coups, for outputting a digital 

output data conversion means, coupled to the decom- video signal . 
pressing means, for playing back the decompressed 38 . A receiving system as recited in claim 29, wherein 
copy of the data at a time specified by the user . the output data conversion means further comprises 

26. A receiving system as recited in claim 25, further 40 analog video output means, connected to the video 
comprising ; signal decompressing means, for outputting an analog 

user interface means for translating the input info a video signal . 
request for sending the requested information from 39. A receiving system as recited in claim 32, wherein 
the transmitter to the receiving system . the output data conversion means further comprises 

17. A receiving system u recited in claim 75, wherein 45 digital audio output means, connected to the audio sig- 
the output data conversion means includes recording nest decompressing coups, for outputting s digital audio 
means which controls the playback of the copy . 
28. A receiving system u recited in claim 25, wherein gyp, p receiving system u recited in claim 3]. wherein 

the storage means stores the formatted information until the output data conversion means further comprises 
playback is requested by m operator . JO 
29 . A receiving system as recited in claim 25, wherein 

dog audio output mean4 connected to the audio 
signs] decompressing means, for outputting an analog the formatted data includes video information, and 

wherein the decompressing morns further comprises; audio signal . 

video signal decompressing means for decompressing ~~~ A method of troasmitting information to remote 
the video information contained in the formatted 35 locations, the transmission method comprising the steps. 

performed by a transmission system, of: 
30 . A receiving system as recited in claim m, wherein storing items having information in a source material 

the output data conversion means further comprises: library; 
digital video output means, connected to the video retrieving the information in the items from the 

signal decompressing means, for outputting a digi- 60 source material library ; 
vi deo sail . and assigning a unique identification code to the retrieved 

analog video output means, connected to the video information; 
signal decompressing means, for outputting an placing the retrieved information into a predeterv 
anilog video signal. mined format o formatted data ; 

31 . A receiving system u recited in claim 30, wherein 65 placing the formatted data into s sequence of address-
the video output coups further comprises : able data blocks; 
copy protection means for preventing copying by the compressing the formatted and sequenced data 

user of protested information. blocks ; 
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coring, u e file, the compressed, formatted, and x- ordering means, coupled to the formatting means, for 

quenced data blocks wish she assigned unique iden- ordering the converted analog signals end the for 
tifiration code; and matted digital signals into a sequence of address-

sending at least a portion of the file, to one of the able data blocks and; 
remote locations. y compression means, coupled to the ordering means, 

12. A transmission method as recited in claim t1, for compressing the ordered information. 
wherein the step of placing further includes the steps of : 49. A distribution system as recited in claim 47, 
A/D converting analog signals of the retrieved infor- wherein the memory means includes means for receiv-

matioo into a aria of digiui data bytes; end ing information at the head end of a cable television 

c~ ed data with a predetermined format . 
the series of digital data binto format- 10 reception ti°A° d~stribmion system as recited in claim 49, 

43. A transmission method u recited in claim t1, "'herein the head end of the cable television reception 
wherein the step of placing further includes the steps o(: system includes means for decompressing the received 

converting digital signals of the retrieved information signals and distributing the decompressed received sig-
into predetermined voltage levels ; end 

converting the predetermined voltage levels into 15 51 . A distribution system u recited in claim 49, 
formatted data wish a predetermined format. wherein the head end of the cable television reception 

14. A transmission method as recited in clam 41, system include morns for distributing compressed sig-
nals nals wherein the step of placing further include the step of 52. A distribution system es recited in claim 49, converting digital signals of the retrieved information 20 wherein the head end of the cable television reception into formatted data with a predetermined format. system include mans for decompressing the received 

45. A transmission method as recited in claim Il, agents and for distributing the decompressed received wherein the storing step further comprises the step of: signals and compressed received signals. 
separately storing s plurality of files, each including 53. A distribution system u recited in claim 47, 

compressed, sequenced data blocks. wherein the memory means is en intermediate storage 
46. A transmission method u recited in claim 45, 25 device . 

further comprising the steps, performed 6y the trans- S;, p method of receiving information al a receiving 
mission system, of, system from a transmission system which information is 

generating a listing of available items; responsive to an input from e user, the input identifying 
receiving transmission requests to transmit available a choice of an item stored in a source material library to 

items; and JO be played back to the user at a receiving system et a 
retrieving stored formatted data blocks correspond- location remote from the source material library, the 

ing to requests from aura . item containing information to be ant from the vans- 
1'1. A distribution system including a transmission mission system to the receiving system, the receiving 

system and a plurality of receiving systems at remove method comprising the steps of. 
locations, the transmission system being responsive to 35 transmitting the identity of an item from the user to 
requests identifying items containing information to be the "urea material library at the transmission ays" 
sent from the transmission system to the receiving sys- 
tems at the remove locations, the distribution system receiving a the receiving system [he item from the 
comprising: transmission system as at least one compressed 

storage means in the transmission system for storing 40 formatted dada block; 
information from the items in a compressed dam converting, at the receiving system, the at least one 
form, in which the information includes an identi(- compressed formatted data into a format suitable 
ration code and is placed into ordered data blocks ; for storage processing and for playback in real 

requiting mans in the transmission system, coupled time ; 
to the storage means, for receiving requests from a storing the "evened information at the receiving 
user for at least a pan of the stored information t0 45 system ; 
be transmitted to the receiving system et one of the decompressing the stored information at the recriv-
remote locations selected by the user ; ing system ; and 

transmission mans in the transmission system, cou- Paying back, at the receiving system, the decom-
pld to The requesting means, for sending at least a pressed information at a time specified by the user . 
portion of the shored information to she receiving so SS. A receiving method, as reefed in claim SI, 
system at the selected remote location; wherein the decompressing step further include the 

receiving means in the receiving system fm receiving step of decompressing video information contained in 
the the transmitted information ; stored inforrouion . 

56' A memory means in the receiving system, coupled to receiving method as recited in claim 54, 
the receiving means, for storing a complete copy ss step of decampressi g~audio o information iron "mined in the received information ; and the stored information . playback means in the receiving system, coupled to 57. p receiving method u recited in claim 51, the memory means, for playing back the stored wherein the decompressing step further includes the copy of the received information at a time re- steps of. 
quoted by the user. 60 decompressing video information contained in the 18 . A distribution system as recited in claim 47, stored information; and 

wherein the information in she hems includes analog decompressing audio information connived in the 
end digital signals. and wherein the storage means fur- stored information. 
Char comprixs: SB. a receiving method as recited in claim 53, wherein 
conversion mes,u, !or converting the analog signals 65 the step of transmitting further includes the step of 
of the information to digital components; transmitting to a comprised data library the identity of 

formatting means, coupled to the conversion means, an item . 
for formatting the digital signals of the information; 
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1Le present invention rotates genewf[y to an audio and 
video transmission and receiving system, and more speciE-
calty w such e system in which the user controls the access 
and the playback operations of selected material . 

Ac 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)vidco material . Using 
either a V(70. or an LDP requires (6e viewer 1o obtain a video 
tape either by rental or by Purchase . Remote accessing of the 
material bas not yet been integrated into au efficient system . 

Several designs have been developed which provide (he 
viewer wish mare convenient means of accessing material . 
Ono wc6 design i5 disclosed in U.S . Pat. No . 4,506,387, 
issued to Water. 'no Walter patent discloses a fully 
dedicated, math-conduqo4 optical cable system that is 
wired to the viewer's premises . While the system affords the 
viewer some amWl over accessing the material, it requires 
that a location desie,,oaied by the viewer be wired with a 
dedicated cable . The Walter system further requires 16e 
viewer 6e at that location for both ordering and viewing the 
audlolvideD material . 
U5 . Pat. No . 4,890,320, icsucd to Mons)ow, describes a 

System which broadcasts viewer selected material to a 
viewer at a prescribed time . This System is limited in that i1 
requites multiple viewers in multiple locations to view the 
audiolvideo material at the time it u broadcast, rather than 
aflewiagcac6 viewer to chance his of her own viewing lime . 
'I ht system ciist:losed m Moaslow alw doss not allow for the 
stop, pause, and multiple viewing functions of ensting VCR 
technology. 
U.S . PAL Na 4,590,516, issued in Abraham, discloses a 

system that uses a dedicated signal path, rather than multiple 
common carriers, to va~mit audio/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 
system does not Allow for the sop, pause, and multiple 
viewing functions of existing VCR technology. 
U .S . Pat. No . 4,963,995, issued to Iaog, 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 . tang does not disclose e system with one a more 
libraries wherein a plurality of system subsmbers may 
access information stored in the film and cape library or 
libraries, and play back the Selected information at a time 
and place alerted by the subscriber. 
h is therefore an object of the perms invention to provide 

a user write the capability of accessing audia(video material 
by integrating both accessing and playback controls into a 
system that can arc multiple existing communications cpan-
nels 

11 is a further object of the present invention to provide s 
picture and coined transmission system which allows the user 

To achieve the *ccts is accordance with the purposes of 
the present invention, as embodied and described herein, the 

,Q transmission and receiving system for providing information 
to rcmote locations comprises source material library means 
poor to identification and compression; identification cnrod-
ing means for rclrieving the information for the items tram 
the Sow" material library means and for assigning a unique 

g identification code to the mineved information; conversion 
means, coupled to identification encoding mean, for placing 
the reaievui information into a predetermined finnuat as 
formatted data ; ordering means, coupled to I6e conversion 
means, fns placing the formatted data into a sequencs of 

1 
addressable data blocks; compression means, coupled to the 
ordering means, for compressing the formatted and 
sequenced data ; comprcsud data storing means, coupled to 
the compression means, for storing as a file the compared 
sequenced data received from We compression means whit 

,s the unique identification code assigned by the identification 
encoding means; and lausmillec means, coupled to the 
cumpreiscd data 5foring means, for Sending at lead a portion 
of a specific file to a specific one of the remule locations . 
The presem invention further comprises a distribution 

so method responsive to requests identifying information to be 
sect from a transpuissioo system to a mmole location, the 
method comprising the steps of storing audio and video 
information is a compressed data farm ; requesting 
Iruismissiua, by a user, of at lean a part of the stored 

ss compressed information to the remote hx;aLion ; sending at 
leave a portico of the shored compressed information the 
remote location; receiving (be sent information at the remote 
location ; buffering the processed information a( the remote 
(ocatiop ; and playing back the buffered information in real 

yn time at a lane requested by The user. 
Additionally, the present invention comprises a receiving 

system responsive W a user input identifying a choice of AD 
item stored in a wurce material library to be played back to 
the subscriber u a location remote from the source material 

65 library, the item coutaiaing iuformalion b be sect from a 
transmitter to the receiving system, and whettin the receiv-
ing system comprises Iramucciver means for automatically 

AUDIO AND VIDEO TRANSMISSION AND 
iIECEIYiNG SYSTEM 

Ibis is a continuation of appGwtion Sec No . 081133,982, 
filed Oct. fl, 1993, U .S . Pat . No . 5550,863 which is a 
continuation application of prior application Sc[ No . 
071962,508 filed Apc 2, 1992 which issued ax U.S . Pat. No . 
5,253,275 on Oct. 12, 1993, which is a continuation appli-
calioo of prior application Ser. No . 0?;637$62 filed )an. 7, 
1991 which issued as U.S, Pat. No . 5,132992 0o Jul. 21, 
1942 . 

BACKGROUND UP THE INVENTION 

to rcmotely select audio/video material from my location 
that has either lekp6one cervix or a computer. 
A still further object of the present invention is to provide 

a picture and sound transmission system wherein the 
selected audiolvideo material is seat over nay am of several 
existing communication channels in a fraction of real time W 
any location chosen try the user that has a specified receiver. 
Mother object of the present invention is to provide a 

picture and sound transmission system wherein 16e user may 
0 play back the selected audiv:video material al my time 

seluied by user and retain a copy of the audioNidw 
material for multiple playbacks in the future . 

Another object of the prewar iuvr¢tio¢ is to provide a 
5 picture and sound transmission system wherein the infor-

mation requested by the user may 6e mat u only audio 
information, only video information, or as a combination of 
audio and video information . 

Additional objects and advantages of the invention will be 
Za set fott6 in the description which follows, and in part will be 

obvious from the description, or may be learned by practice 
of the inveo4oa . The object% and Advantages of the invention 
may be realized end obtained 6y means of the iosuvmea-
laliucs and combinations particularly pointed out in The 

ZS appended claims. 

SUMMARY OF THE INVENTION 

Case 1:04-cv-01778-TWT   Document 1    Filed 06/18/04   Page 101 of 138



6,002,720 
4 

including remote order processing and item database 300, 
described in more detail with respect to FIG . 3 . Remora 
order processing and item database 300 preferably enables 
users to access desired items by remote communication . The 

s remote order processing end item database 300 may com-
municale with a plurality of transmission 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, 7A0', 200", and 200'" 

in may preferably communicate with a plurality of users. 
FIG. Id shows a high level block diagram of the trans-

mission and receiving system of the present invention 
including a transmission system 100 distributing to a plu-
rality of users vie a reception system 200 configured as a 

15 cable television system . 
FIG. le shows a high level block diagram of the trans-

mission and receiving system of the present invention 
including a transmission system 100 distributing to a plu-
rality reception systems 200 and 200' . In the configuration 

20 shown in FIG. le, reception system 200 is a direct conocc-
liou system wherein a user is directly mnaected to traas-
missiou system 100. Reception system 200' preferably 
includes a first cable television system 200a end a second 
cable television system 200b . Users of cable television 

z5 systems 200u and 2006 are indirectly connected to trams-
mission system 100 
F1C. If shows a high level block diagram of 16e trans-

mission and receiving system of the present invention 
p including transmission system 100 distributing via several 

chancels to reception systems 200 and 200' . Reception 
system 200 is preferably con-buffering. Iv such a system, 
users arc directly connected to transmission system 100, as 
in reception system 200 in FIG. le. 

35 Reception system 200' shown in FIG . If is a cable 
television system, as shown in reception system 200' of FIG. 
le . In FIG. If, the reception system 200' is preferably 
buffering, which means that ours may receive requested 
material u1 a delayed lime . The material is buffered in 
intermediate 40 storage device 200c in reception system 200' . 

ID the configuration of FIG. If, decompression of the 
requested material may preferably occur al the head end of 
a cable television reception system 200' . '171hus, distribution 
may be provided to users via standard television encoding 

qy methods downstream of the head end of the cable distribu-
tioo system . Ibis method is preferred for users who only 
have cable television decoders and standard television 
receivers. 
FIG. Ig shows a high level block diagram of the trans-

so mission and receiving system of the present invention 
including transmission system 100 distributing to a recep-
tion system 200, which then preferably transmits requested 
material over airwave communication channels 200d, to a 
plurality of users. The transmission end receiving system 

55 shown in FIG. lg may preferably transmit either mmpressed 
or uncompressed data, depending on the requirements arid 
existing equipment of the user. The ainvavc transmission 
and receiving system drown in FIG. lg may preferably 
employ either VHF, UFIF m satellite broadcasting systems. 

ao With respect to the transmission and receiving systems set 
forth in FIGS . la-lg, the requested material may 6e fully 
compressed and enmded, partly decompressed at some 
sage in transmission system 100, or fully decompressed 
prior to transmission . The reception systems 200 may either 

s5 buffer the requested material far later viewing, or decom-
press in real lime the requested material as it is distributed 
by transmission system 100. Alternatively, the reception 

FIGS . la-lg arc high level block diagrams showing 
different configurations a( the transmission end receiving 
system of the present invention. FIGS . la, lb, Id, le, lf, and 
]g each show transmission system ]00, described in more 
detail below will respect to FIGS . 2a and 1b . A user of the 
transmission and receiving system of the present invention 
preferably accesses transmission system 100 6y calling a 
phone cumber or by typing commands into a computer. The 
user then chooses; audio and/or video materiel from e list of 
available items which he or she wants to listen m and/or 
watch. 

As shown in FIG. la, the transmission and receiving 
system may preferably compose a peer to peer configuration 
where one vausmissioo system 100 communicates with one 
reception system 200. Asshowo in FIG. 1b, the transmission 
and receiving system of the present invention may altema-
uvely enterprise a plurality of reception systems 200, 2001, 
200`, and 200'", which ere each associated with a single 
transmission system 100. 
MG . lc shows a high level block diagram of 16e Iran;-

mission and receiving system of the present invention 

receiving the requested information from the transmitter as 
compressed formatted data blocks; receiver format conver-
sion means, coupled to the transceiver mans, for converting 
the wmpressed formatted data blocks into a formal suitable 
for storage and processing resulting iv playback in rant time; 
storage means, coupled to the receiver formal conversion 
means, far holding the compressed formatted data ; decom-
pressing menus, coupled to the receiver formal conversion 
means, for decompressing the compressed formatted infor-
mation ; and output data conversion means, coupled m the 
decompressing means, for playing back the decompressed 
information in real time al a lime specified by the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings, which we incorporated in 

and constitute a part of 16e specification, illustrate the 
presently preferred apparatus and method of the invention 
nod, together with the general description given above and 
the detailed description of the preferred embodiment given 
below serve to explain 16e principles of the invention . In the 
drawings: 

FIGS . la-lg are high level block diagrams showing 
different configurations of the transmission and receiving 
system of the present invention; 
FIGS . 2a and 2b are detailed block diagrams of preferred 

implementations of the transmission system of the present 
invention; 

FIG. 3 is a flowchart of a preferred method of ordering 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. 5 is a flowchart 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 invention; 

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

FIGS . 8a-Se are block diagrams of preferred implemen-
tation of data structures and data blocking for items in the 
audio and video distribution system of (be present invention . 

DESCRIPTION OF THE PREFERRED 
EMBODIMF.N7'S 
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As shown in FIG. 2a, the sours material library means 
included in transmission system 100 preferably includes a 
source material library lll. 7Le source material Library Ul 
may include differcon types of ma1edaLs including television 
programs, movies, auto recordings, still pictures, files, 
books, computer tapes, computer disks, docvmcoLS of vari-
ous sons, musical instruments, and other physical objects . 
nose materials aye converted to or recorded on a media 
formal compatible to the digital and analog inputs of the 

10 system prior to being compressed and stored in a com-
pressed dale library 118. The different media formats preG 
erably include digital or analog audio end video tapes, Laser 
disks, film images, optical disks, magnetic disks, computer 
tape, disks and, cartridges. 

5 The source material library lll, according to a preferred 
embodiment of the present invention, may preferably 
include a single sours material library or a plurality of 
source material libraries. If them arc a plurality of source 
material libraries, they may be geographically located close 

_o together or may be located far apart. The plurality of source 
material libraries may communicate using methods and 
channels similar b the methods and chancel types which 
libraries may employ for communication with the receiving 
system 200 of the user, or the source material libraries may 

ZS communicate via any available method . 
Poor to being made accessible to a user of the transmis-

sion and receiving system of the present invention, the item 
must be stored in al least one compressed data Library US, 
and given a unique ideotiGcalion code by idenfification 

io encoder 112. Storage encoding, performed by identification 
encoder lu, wide form wing the item a unique idcotifi-
catioo code, optionally involves logging details about the 
item, called program notes, and assigning the item a Popu-
larity code . Storage encoding may be performed just prior to 

5 conversion of the item for transmission to reception system 
200, al any Lime after staving the conversion process, or 
after scaring the item in the compressed data Library US. 

In a preferred embodiment of the present invention, the 
method of encoding the information involves assigning a 

,p unique identification code and a file address b the item, 
assigning a popularity eyrie, and inputting the program 
notes . 7Lis process is identical for soy of the different media 
types stored in the source material library Ill. 
The transmission system 100 of the present invention also 

45 preferably includes conversion means 113 for placing the 
items from source material library 11 into a predetermined 
formal u formatted data . In the preferred embodiment, after 
identification encoding is performed by identification 
encoder 112, the retrieved information is placed info a 

so predetermined format u formatted data by the converter 
1]3. The items stored in source material library 111 and 
encoded by identification encoder lu may be in either 
analog or digital foam . Converter ll3 therefore includes 
analog input receiver 127 and digital input receiver 124. IC 

ss items have only one format, only one type of input receiver 
12A or 127 is necessary. 
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 

so 125 acts the correct bit rate and encodes into least signifi-
cant bit (lab) first pulse code modulated (pcm) rise . For-
matter 115 includes digital audio formatter 125a and digital 
video fo'matler ]Z56 . The digital audio information is input 
into a digital audio formaikr 125a and the digital video 

ss information, d soy, is input into digital video formatter 
1256 . Formatter 725 outputs the data in a predetermined 
format . 

systems 200 of the present invention may perform a com-
binalion of buffering and non-buffering by buffering some of 
the requested material and decompressing the remainder of 
We requested material for immediate viewing as it is dis-
t 'bu(ed by transmission system 100. ri 

In duet connection configurations, such as reception 
systems 200 shown in FIGS . le and If, the user preferably 
selects the reception system 200 to which the requested 
material is sent, and optionally selects the time playback of 
the requested material as desired. Accordingly, the user may 
remotely acres the trznsmiscion system 100 from a location 
different khan the location of reception system 200 where the 
material will be seat and/or played back . nits, for example, 
a user may preferably call transmission system 109 from 
work and have a mode sent to their house to be played back 
after dinner or al any later time of their choosing . 

In non-direct connection reception systems such as showy 
in reception system 200' of FIG. if, intermediate storage 
device 200c may preferably include, for example, sixteen 
hours of random accus internal audio and video storage. A 
reception system with such storage is capable of storing 
several requested items for future playback 'no user could 
then view and/or record a copy of the decompressed 
requested material in real time, or compressed in non-real 
time, at a time of their choosing . Accordingly, the user 
would not have m make a trip b the store to purchase or reel 
the requested material . 

In any of the transmission and receiving systems illustrate 
in FIGS . la-1g, the requested material may be copy pro-

looted . To achieve copy protection, the requested material, as 

an item, is encoded as copy protected during storage encod-
ing in transmission system 100 . The user may then play back 

the item only one lime . The user may also optionally review 
select portions of the item prior 10 its automatic crasum front 
the memory of the reception system 200 . In this way, 
requested material 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 output signals . The analog video 
output is protected from copying through the use of irregular 
sync signals, which makes the signal viewablc on a standard 
television but not remrdable on a audio/video recorder. 7be 
receiving system recognizes copy protected programs and 
disables the audio-video recorder . Digital output protection 
is effected through copy protect bit settings iv the digital 
output sisal, thus preventing a compatible digital rooorder 
from recording the digital audio and/or video sisal stream . 
A protected item will not be pried to the compressed data 
port of the digital recorder for off line storage. 

FIGS . 7a and 16 illustrate detailed bleak 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 . Aprefened embodiment of transmission system 
100 may preferably include only some of the elements 
shown in FIGS . 2a and 2b. 

Transmission system 100 of a preferred embodiment of 
the present invention preferably includes souse material 
library means far temporary storage of items prior to can-
version and storage in a compressed dam library means. 7Le 
items of information may include analog and digital audio 
and video information as well u physical objects such as 
books and records which require conversion to a compatible 
media type before converting, compressing and staring their 
audio and video rise in the compressed rise library means. 
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When the retrieved information from identification 
encoder ll2 is analog, the information is input to an analog-
to-digital converter 123 W convert the analog data of the 
retrieved information info a series of digital data bytes. 
Converter 123 preferably forms the digital data bytes info 
the same format u the output of formatter 125. 

Converter 123 preferably includes an analog audio con-
verter 123n and au analog video convener 1736 . The analog 
audio convener 123a preferably converts the retrieved audio 
signal into pcm data sample al a fixed sampling rate . 7Le 
analog video converter 1236 preferably converts the analog 
video information, retrieved from identification encoder 
123, into pcm data also at fixed sampling rates . 

If the retrieved iuformation being converted contains only 
audio information, then the audio signal is fed to the 
appropriate digital audio input or analog audio input. When 
the retrieved information contains both audio end video 
information, the audio and video signals are passed simul-
uowusly to the audio and video converter inputs . Syochm-
nization between the audio and video data can he maintained 
in this way. 

If, for example, the retrieved information to be converted 
from the source material library 11 is a motion picture film, 
the picture frames in the film are passed through a digital 
telecine device to the digital input receiver 124. Formal 
conversion is then preferably performed by digital video 
Cormaller 1756 . Accompanying audio information is passed 
through an optical or magnetic digital playback device . This 
device is connected to digital audio Formatter 125a. 

In some cues, such as inter-library transfers, incoming 
materials may be in a previously compressed form so that 
there is o0 need W perform compression by precompression 
processor 115 and compressors 128 end 129. In such a case, 
retrieved items are passed directly from identification 
encoder 112 to the compressed data formaner 117. The item 
database records, such as the program notes which may also 
be input from another system, to the compressed data 
formatting section 117, where this data, if necessary, is 
reformatted to make it compatible with the material sloped in 
compressed data library US. Such material may be received 
in the form of digital tapes or via existing communication 
channels end may preferably input directly to a short term 
storage 117' in the compressed data formatting action 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 mesas in the preferred 
embodiment includes lime encoder 114. After the retrieved 
information isconvened and formatted by the converter 113, 
the information may be lime encoded by the time encoder 
114. Time encoder ll4 places the blocks of converted 
formatted information from convener ll3 into a group of 
addressable blocks . The preferred addressing scheme 
employs lime encoding. Time encoding allows realignment 
of the audio and video information in the compressed data 
formatting section 117 after separate audio and video com-
pression processing by prewmpression processor ll5 and 
compressor 116. 
The converted formatted information of the requested 

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 . p preferred relationship of the audio and 
video bytes to each other is shown in FIG. S. Incoming 
signals are input and converted in sequence, starting with the 
first and ending wig the last frame of the video data, end 
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 lime markers to the audio and video 
data as it passes from the converter ll3 through the lime 
encoder ll4 to the preoompressiou processor 115. Realign- 

s menl of audio aad video data, system addressing of panicu-
lar data bytes, and user addressing of particular portions of 
items are ill made possible through lime encoding . 
Through the use of the address of an item and its frame 

number it is possible to address my particular block of audio 
o 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, u required for certain processing 
within the system . 

5 User and system addressing requirements dictate the level 
of granularity available to any parliculu section of the 
system . Users are able to move through data in various 
modes, thus moving through frame addresses al various 
rates. For example, a user may delve to listen to a particular 

=~ song. They may preferably enter the song number either 
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 (heir receiving system 200. Internal to 

=5 the system, the song is associated with a starting frame 
number, which was indexed by the system operator via the 
storage encoding process. The system item database may 
contain information records for individual frames or groups 
of Games. These can represent still frames, chapters, songs, 

30 book pages, etc. The flames me a subset of, and are 
contained within, the items stated in the compressed data 
library 118. Time encoding by time encoder 114 makes items 
end subsets of items retrievable and addressable throughout 
the trau.missioo system 100. Time encoding enables sub- 

3S uqucol 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 present invention also 

ao preferably includes data compression means for compress-
ing the formatted and sequenced data . The sequence of 
addressable data blocks which was lime encoded and output 
by lime encoder 114 is preferably sent to precompression 
processor 115. The data arriving from time encoder ll4 may 

4s be at various frame rates and of various formats. Precom-
pression processor 115 preferably includes audio precom-
pressor llSa and video prewmpressor 115b. 

Video preoompresvou processor ll5b butlers incoming 
video data end converts the aspect ratio and frame rate of the 

so data, as required by compression processor ll6. The frame 
buffo 131 of video premmpressiou processor ll56 holds all 
incoming data until 16e data is compressed by the data 
compressor 116. The incoming video data is processed (or 
sample rate optimization, aspect ratio fitting and buffered in 

55 buffer 130 for compression processing by the video precom-
prossion processor llSb . 

Video precompressiou processor ll56 processes the 
incoming video data so that it fits into the aspect ratio of the 
transmission and receiving system of the present invention . 

w When incoming material with a different aspect ratio than 
the aspect alto of-the system is selected, a chosen back-
ground is preferably placed wound 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 

ss converted and compressed dada stated in the transmission 
system 100. Images resulting from a different aspect ratio 
may have au inactive region where background information 
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data is preferably formatted and placed into a single file by 
the compressed data storage means 117. The file may 
contain the compressed audio and/or video data, lime 
markers, and the program notes. The file is addressable 

5 through the unique identification code assigned to the data 
by the identification encoder 112. 

Further, according to the present invention, the Iraasmis-
sion system preferably includes compressed data library 
means for separately storing composite formatted dada 

o blocks (or each of the files . The compressed data stooge 
mesas preferably includes compressed data library US, as 
shown in FIG. 7b. After the data is processed into a file by 
the compressed data storage means ll7, it is preferably 
stored in a compressed data library 118. ID a preferred 

5 embodiment, compressed data library 118 is a network of 
mass storage devices connected together via a high speed 
network. 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 system . 

'0 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 identifying the 
compressed dada items stored in the compressed data library 
section of a library system . This file address, combined with 

ZS the frame number, and the library system address allow (or 
complete addfessability of all items stored in one or more 
compressed data libraries US . Compressed data library 
addresses along with receiving system addresses am used to 
form a completely unique address for distribution system 

a control . 
The unique address code is so address assigned to the item 

by the system operator during storage encoding, which is 
preferably done prior to long term storage in the compressed 

is data library 118. In a preferred embodiment, the unique 
address cede 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 . 

ao The storage encoding process performed by encoder 112 
also allows entry of item notes and production crediLS . 
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 

45 interest and which may make the items more accessible are 
kept in an item database . 

Item addresses arc mapped to item names by ideutifica-
tion encoder ll2 and may preferably be and as an allema-
Iive method of accessing items. The item names are easier to 

so remember, thus making user access more intuitive by using 
item names. The storage 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 

55 encoding process may be fun by the system operator 
whereby the system operator accesses the muter item 
database to tuck and desenbe items stared in one or more 
compressed data libraries . The names and other facts in the 
item database may preferably be updated al any time via the 

ao storage encoding pincers. 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 preferably 

access au item ha its unique identification code, via its title 
ss or the user may use other known facts for accessing an item . 

The user may access items in the compressed data library 
118 direct using the unique address code or the user may 

is contained, or may be converted into a best fit arrangement . 
Output from the video precompression processor 1156 is 
sloped 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 115a . Audio precompression processor llSa may 
preferably Iranscode incoming audio information, as 
required, to create the optimum sample rate and word 
lengths for compression processing . The output of the audio 
precompression processor llSa is a constant sample rate 
signal of a fixed ward length which is buffered in frame 
buffer 130. 71w frame buffer 130 is dual ported and is 
directly addressable by audio compressor 128. Blocking the 
audio data into frames at audio precomprcssioo processor 
115a makes it possible to work with the audio data as 
addressable packets of information . 
Once precompression processing is finished, the frames 

arc compressed by the data compressor U6 . 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 Iraos-
mission Urine, faster access lime, greater storage capacity, 
and smaller storage 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 into 
blocks of data organized in groups for compression proeess-
ing by audio compressor 128 and video compressor 129, 
respectively . Them blocks are organized as Games, and a 
number of frames are contained respectively is the buffers 
130 and 131 . By analyzing a series of Games it u possible 
W optimize the compression process. 

Audio data is preferably compressed by audio compressor 
128 by application of an adaptive differential puke rode 
modulation (ADPCM) process to the audio data . This com-
pressioo process, which may be implemented by the apt-x 
100 digital audio compression system, is manufactured by 
Audio Processing Technology (.4P1). Audio compression 
ratios of Sx or greater are achieved with the APT system . 

Compression by compressor 116 may be performed on e 
group of 24 video frames may preferably be passed in 
sequence to the frame buffer 130 of the video precompres-
sion processor 115b where they are analyzed by video 
compressor 129 which performs data reduction processing 
0o the video data . Video compression is preferably per-
formed by video compressor 129. Video ormpression 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 processes: a discrete cosine transform, and motion 
compensation . This process is described in "AChip Set Core 
of Image Compression", by Mien and Colavin. Multiple 
frames of video data may preferably be analyzed for patterns 
in the horizontal (F), vertical (l), diagonal (zigzag) and 
timu(Z) aids. 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 . 

In accordance with a preferred embodiment of the present 
invention, the transmission system 100 may further com-
prise compressed data storing means, coupled W the com-
pressioo means, far storing as a file the compressed 
sequenced data with the unique identification code received 
Cmm the date compression mesas . After compression pm-
cessing by compressor 116, the compressed audio and video 
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obtain access via the remote older procrssing and item popularity code is preferably assigned on the basis of how 

database 300. Indirect access via the remote older process- often the corresponding item is expected to be requested 
ing and item database 300 is possible using, for example, a from the compressed data library 118. This popularity code 
synthesized voice system, a query type of computer program can be used to determine the most appropriate form of media 
interface, or cusromer usisiaoce openlors. In addition to 5 for storage of the compressed data in a mixed media system . 
providing interactive accts to the remote order processing Mixed media systems are preferably employed as more cost 
and item database 300, e catalog listing some or all available effective storage in very large compressed data libraries 118. 
tiles may also preferably be published. With a published Once assigned, the popularity code may be dynamically 
catalog, users may obtain the unique address code for an updated, by factoring item usage against system usage. 
item very easily thereby allowing for retrieval from the 

i0 7Lus, stored items am dynamically moved to the most 
compressed data library 118 without any help Gom an appropriate media over their life in the compressed data 
interactive system . library US . If a particular item stored in compresud data 
To achieve user access via au interactive system, feels library 118 is retrieved frequently by users, storage in 

about the items may be kept in files as a part of the items or compressed data library 118 is preferably on higher speed, 
the facts may be kept separately, for example, by systems ~, more reliable, and probably more expensive media. Such 
which only to inform users of the available items and lake media includes Wiochesacr and magnetooplical disks. 
orders . For example, in systems which have portions split in If 
separate locations, the feels about the items may be sepa- 

an item stored in compressed data library 118 is 

from the items themselves and stored in separate files . retrieved l~ frequently, it may be stored in the mmpees5ed rated 
A system of this type can distribute user orders to other 

data library ll8 on a digital cassette tape . Example of such 

portions of the Veusmissioo and receiving system (or ulti- Z~ cassette tapes am a Honeywell RSSfi00 (Floueywell Inc. 
Minneapolis 

distribution a the requesting user. Further, to support 
oneapolis Minn .), SummuslukeBoxFilm and tape library 

a plwalily of users, multiple versioas of the item database 
(Summus Computer Systems, Houston, Tex. B00-255-

may preferably reside either on multiple database servers, in 
9638), or equivalent cassette (apes. All items stared in the 
compressed 

, or o0 olLother computer systems. 
data library US am on line and are connected to 

catalogs 
The item daubase master may reside in the system control u 

the high speed network. Tins, they may be readily accessed . 

computer 1123whercmaybeupdaledaodkeptcurtcnltothe Instead of using a remote order processing and item 

contents of the compressed data library 118. The data stored database J00, the compressed data library ll8 may include 

in the item database master may be accessed by users via 
the program notes which were input by the system operator . 

application programs, running o0 the system control tom- 30 ~e 
program notes may preferably include the title of the 

purer 1113, and on the reception system 200 of the cur. item stored in the compresud data library 118, chapter or 

Users may connect to the item database via any available song titles, ruining limes, credits, the producer of the item, 

telecommunicalioo channels . Copies of the item database 
acting and production credits, etc. The program notes of an 

master may be updated and informed of new entries into item stored in the compressed data library ll8 may be thus 

compressed data library 118 al periodic iNervals deicrtoined ~s contained within the compressed data file formed in the 

by the system manager. 
compressed data formatter 117. 

Other copies of the item database master may also be in scions: cases, where multiple compfesud data libraries 

made available to users from the remote order processing 
118 tie organized, the popularity rode may dictate dislri-

aod item database 300 which belch processes and downloads 
button of a particular item to multiple distribution systems. 

user mqucsls a the control computer 112J of the tom- 40 
in such cases, a copy of the compressed data is sect to 

pressed data library US rya standard telecommunications or 
another library and the older library can then distribute the 

high speed communication channel. Moreover, multiple compressed data to users concurrently with the original 

remote order processing and item database 300 sites make i1 
compressed data library 118. 

possible for more locations to process orders Than there are The compressed data library US is composed of a net-

library facilities, and thus make order processing more as work of storage devices connected through a High Perfor-

efficicoL maraca Parallel Interface (}1PPI) Super Controller (available 

Preferably, access of a requested item via the remote order from Maximum Strategy Inc., Sao Jose, Calif.). Therefore, 

processing and item database 300 operates u follows. If the multiple communication controllers may preferably access 

user does not know the title of the desired item, he or she the loge quantity of data stored in compressed data library 

may request the item by naming other unique facts related to so 118 at very high speeds for 
transfer to a reception system 

the item . For example, a user would be able to access an item 200 of e user upon request. For more details on ibis 

about Tibetan Medicine by asking for all items which configuration me Ohrenstein, "Supercomputers Seek High 

include information about "Tibet" and include information 
Throughput and Expandable Storage", Computer Technol-

aboul "Medicine." The remote order processing and item ogy Review, pp . 33-39 April 1990 . 

database 300 would then be marched far all records match- 5s The use of am FIPPI controller allows file placement onto 

ing this request . If there is more than one item with a match, multiple mass storage devices of the compressed data library 

each of the names of the matching items am preferably 118 wild a minimum of overhead . Database management 

indicated to the user . The user then selects We item or items software controls the location and tracking of the com-

that he or she delves . Upon selection and confirmation, by pressed data library 118 which can be located across mul-

Ihe user, a request (or transmission of a particular item or so tiple clusters of file servers connected together by one or 

items is sect to the distribution manager program of the mope high speed networks over multiple systems. 

system control computer ll23 . The request contains the 7Lelransmissiousystem 100oClheprcseutinvention may 

address of the user, the address of the item, and optionally also preferably include library accessVioterfaa means for 

includes specific frame cumbers, and a delved viewing lime mceiviog transmission requests to transmit items and for 
of the item . ss retrieving formatted data blocks stored in the compressed 

The storage encoding process performed by identification data library 118 corresponding to the requests from users. 

encoder 112 also allows entry of a popularity code . The me mmpresud audio and/or video data blocks, along with 
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73e user then preferably confirms that the order is correct 
(step 3100). The confirmation performed in step 3100 
includes confirmation of the entire lran5aaion including the 
selected item, the selected lime of playback, and the location 
of playback The transaction is then completed and the 
request is placed on a transmission queue at the appropriate 
compressed data library 119 (step 3ll0). 

Access by the users via operator assisted service includes 
telephone operators who answer calls from the users. The 

10 operators can sign up new 
customers, like orders, and help 

with any billing problems . 7'hc operators will preferably 
have computer terminals which give them access to account 
information and available program information. Operators 
can also assist a user who does not know a title by looking 

15 up information shored in files which may contain the pro-
gram notes, as described above. Once the chosen program ix 
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 

ip 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 interlaces built into the reception 

ZS system 200 for the user. Such access allows a user to do a 
search of available programs from a 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 a user interface of the present invention. In the preferred 
method 30 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 L03 
or any remote order processing and item database 300 (step 

35 4020). 7Le search may preferably be performed using the 
database containing the program oozes, described above 
with respect in FIGS . 2a and 215. 11 is possible to process 
orders and operate a database of available titles at multiple 
locations remote of the source material library 111. Users 

4p 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 to the appropriate libraries. After 
the dewed item is found, the user selects the item for 

5 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 compressed 
data library 118 of choice via the library access interface 121 
and communicates with the [library system control computer 

so 1123 . Preferably the user's account ID, identification of the 
item for transmission and the chosen destination for the item 
aye communicated . TLrough employment of distributed 
order processing systems of this type many orders may be 
processed with minimal library overhead . 

5s 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 
to the reception system 200 of the user. The queue manager 

5o program also operates in the system control computer and 
keeps track of the user m, the chosen program and prig, the 
user charnel type, the number of requests for a given 
program, the latest delivery time, surf the compressed data 
library media type (for example, high speed or low speed) . 

65 From this i¢formalioo, the queue manager program makes 
best use of the available distribution channels and mesa (or 
efficient transmission and storage of the requested items. 

13 
any of the information about the item stored in the com-
pressed data library 118 may be accessed via library access 
interlace 121. The library access interface ul receives 
transmission requests either directly from the users or indi-
rectly by remote order processing and item database 300. 
The transmission format meat 119 receives the request 

and retrieves the composite formatted data block of the 
requested item stored in compressed data library 118 and 
converts the compressed formatted data block into a formal 
suitable for transmission . The requested item is then sent to 
the user via the transmitter 122 or directly via interface ul . 

In a preferred embodiment of the present invention, 
customer access of an item stored in compressed dada library 
118 via the library access interface 121 may be performed in 
various ways. The methods of requesting a stored item tie 
analogous to making an airline reservation or transferring 
funds between bank accounts Just as there ate 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 dccod-
ers and voice response hardware may be employed . 
Additionally, operator assisted service or user terminal inter-
faces may be aced . 

CLslomer access via telephone tone decoders and voice 
response hardware is completely electronic and may pref-
erably be performed between a system user and a computer 
order entry system . The user may obtain help in ordering an 
item from a computer synthesized voice. With such en 
access method, the user will normally be accessing a 
dynamic catalog m 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 pro-
cussing and item daiabau configuration 300, shown in FIG. 
lc, preferably include the following steps, shown in flow-
chart 3000 of FIG. 3. First, the user calls the system access 
number (step 3010). Upon successfully dialing the system 
access number, the user receives instructions from the 
system (step 3020). The iaclruclions may preferably include 
steps the user must take in order to place an order. 
Preferably, the ioswctions may be bypassed by the experi-
enced user who knows how to place an order. 
The user then enters a customs ID Bode by which the 

system accesses the ascr's account, and indicates to the 
system that We user is a subscriber of the system (step J030). 
to response W (he user entering his ID code in step 3030 the 
system wofirms whether the user is in goad standing (step 
J040). If the user is in good standing, the system queues the 
user W input his request (step 3050). 

The user request may preferably be made tom a catalog 
sent to each of the subscribers of the system . The user will 

preferably identify his choice surf enter the corresponding 
identification code of the item (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). 

iLe user then indicates whether the confirmation per-
formed in step 3070 is correct (step 3080). If the mofirma-
tion performed in step 3070 is correct, the user so indicates 
and then inputs a dewed delivery time and delivery location 
(step 3090). 

If the ooo5rmatiou performed in step 3070 does not mull 
in the selection desired by the user, the uses re-inputs the 
item identification code in step 3060 and the confirmation 
steps 3070 and 3080 are repeated . 7Lerefoie, proper selec-
tion of the selected item is insured. Once There is 
confirmation, the user enters the playback time surf desti-
nation in step 3090 . 
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controller . The buffered data i5 sem down the rommunica-
lious channel to the reception system 200 by transmitter W 
(sup 509D). 
The transmitter 122 places the formatted dada onto The 

s communications channel. 'Ibis is an electrical conversion 
section and 16e output depends upon the chosen communi-
cation path . lLe signal is sent to the reception system 1011 in 
either a two way or a one way communication prceexs. In a 
standard Iclephone connection, the transmitter 122 is preG 

o <rably a modem . When using an ISDN channel, the vaas-
miqer 122 is preferably a data coupler. 

!n a preferred embodiment of (he present invention, many 
forms of communication channels may be employed . Dis-
tribution of information is by common carrier cemmuaica" 

i5 40o channels whenever possible . Them channels include 
common telephone service, ISDN and Hroadband ISUN, 
DRS, cable television systems, microwave, and MAN. 

To order that reception is performed efficiently, the map-
um system 200 arofirms reception of the initial date block 

ip before receiving The 
remaining data bloc" whenever pos- 

sible (step 5060). After all data blocks have been received 
and reception is confirmed, the communications controller 
breaks the physical connection to [be reception system 200 
(step SLIM). Then, confitmatioo of the transmission ;s sent to 

1 the queue manager (step Jf180). Finally, the queue manager 
updates the list and starts 16c information to the hitting 
program, which updates the account of the user (step 5090). 
When item distribution occurs 16rougd a broadcasting 

method such as a communications salellile, the process is 

M one way, with ongoing reception not being confirmed try the 
reception system 200. In These simations, some further 
redundancy is included by transmission formallcr 122 with 
the data blocks for char correction processing to be per-
formed in The reception system 20D. In such one way 

3s communication situations, the queue manager program run-
ning in library system control computer 1113 confirm 
reception, via telephone lint connection for example, to the 
mcepGou system 200 after distribution . This should occur 
prior to updating the user's aewuot and the dispatch lists . 

q~ The real time output signals tic output to a playback 
system sum as an audio amplifier and/or television, This 
output may also be xnl to an audio/video recorder for more 
permanent storage . Moreover, in the preferred embodiment 
Only 11011-COPY proleqed data can be recorded on en Audinl 

ps video recorder. My material which is copy protected will be 
scrambled al the video output in a way which makes i1 
vicwable on a standard audio/vidw «ceivct but dues poi 
allow fat rero`ding of the material . 

'the reception system 2(10 hab playback con(rols simile to 
so the ooottoLs available on a standard audio/video recorder. 

These include: play, fast forward, rewind, stop, pause, and 
play slow. Since items ate preferably staved on random 
access media, the fast forward and rewinding functions are 
simulations of the actual events which occur an a sta¢daN 

ss eudiolvideo recorder. Frames do am lent as on an audio) 
video recorder, but in fast play modes they go by very 
quickly . 
The library access interface 121 in (he reception system 

200 preferably includes a title window where b list of 
eo available titles tic alphabetically listed . Ibis window has 

two modes: local listing of material contained within the 
library system control computer 1123, and library listing for 
all available Cities which may be received from (he available, 
remotely accessible libraries . 7le titles listed in ibis window 

ss are seal from the database on the (ibrary system control 
computer ll?3 or oho remote order processing and item 
database 300. 

15 
The queue manager program also manages the file trans-

mission process (or multiple requests for a single file, staled 
in the compressed data library US . During a given lima 
period, the queue manager program will optimize access to 
the compressed data library 118, wherever possible it will 
play The data on multiple outputs for simultam ;ous trans-
mission to more than one requesting wee. 

The conve[sinn performed 6y transmission data converter 
119 cnwdes the data for the transmission charnel. The 
transmission data convenes ltaasFus the desired segments of 
data from the compressed data library 118 onto the com-
muuication channel which is used to deliver the data to the 
reception system 200. 
The transmission system IOQ of the present iuvendoa 

preferably further include transmitter Means 522, coupled 
to the compressed data library 118, for sending at lent a 
portion of a specific file m at lead one remote location . The 
transmission and receiving system of the present invention 
preferably operates with any available communication chm-
ocls . Each channel type is accessed through the use of a 
communications edapwr board or processor connecting the 
data processed in the transmission format couvurter 119 to 
the Uaatimission Channel. 
A preferred embodiment of !he present invention also 

includes means by which to access users via common access 
lines. These may include standard telephone, ISDN or 
H-lSDN, microwave, DHS, cable television systems, MAN, 
high speed modems, or communication couples. Metropoli-
tan Area Networks (MANS) which are common carrier or 
private communication channels, tie designed to {ink sites in 
a region . MANS tie described 6y Mofrealc awl Campbell in 
"MetropmGtan-area networks" (IEEE Spectrum, May 1940 
pp . AO-42) . 'fhe communication lines arc coed 10 transmit 
the compressed data al rates up to, typically, 14 Mb/see. 

In order to serve a muhilude of channel types, a preferred 
embodiment of 16e prcsen! invention includes a mululude of 
output ports of each type connected to one or more wm-
pulew on the transmission and receiving system. The man-
agement of Iransm6uion is then di%tributed . Thai is, the 
computer coatmlling the transmission queue tells the trans" 
mission encoding computer its task and rhea the task is 
executed by the transmission encoding computer, indepen-
dent of the transmission queue computer . 7Le uansmissioo 
queue computer provides the data for transmission by file 
server which also distributes to other transmitters located in 
the same or other transmission encoding computers. 
FIG. 5 is a eowebart of a preferad method of implemcul-

ing a queue manager program of the prestos invention. The 
queue manager program, in the distribution process, prefer-
ably confirms availability of an item from the compressed 
dada library US and logically corneas the item armed is 
compressed data library 118 to The communications 
controller, illustrated in FIG. Ja (step $0l0). After avail-
ability is ooafirmed in step 5010, the dais awaits irauvmu-
siov try the transmitter 122. 

kficr availabilily is confirmed in step 5070, IAe crommu-
nicalions controller preferably makes the physical conneG-
tion to the rcecptiun system 200 of the user (sicp 5020). 7ttis 
is normally done by dialing the receiving device of the user . 
The reception system 200 preferably answers the incoming 
call wad confirms the connection (step 5030). 

Once connected ~o the ¢eep~ioa system 200, in steps 5020 
5030, (he data stored in compressed data library US is 
preferably Vansfcned in data blocks from the compressed 
data library 1I8 to the communications controller (step 
5044). The data blocks arc buffered by !he communications 
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After the information for the selected item is retrieved in 
step 412, the distribution mcl6od 400 of the present inven-
tion further comprises the step of pmccsvng 16e information 
for efficient transfer (step 413) . The processing performed in 

s step 413 preferably includes assigning a unique identifica-
tion code to the rolrieved information performed by identi-
fication encoder 112, shown and described with respect to 
FIG, ?a (step 413a).77ie processing also preferably includes 
placing the retrieved information into a predetermined for, 

in mat as formatted data by converter 113 (step 413b), and 
placing the formautd data into a sequence of addressable 
data blocks by Ordering means 114 (step 413c). 

Processing step 413 also includes compressing the for-
matted aced sequenced data performed by data compressor 

1s 116 (step A13d), and shoring as a file the compressed 
sequenced data received from the data compression mean 
with the unique identification exsigned by the idendfication 
encoding means (step 4t3e). 

After (be information is processed for efficient transfer, is 
=0 substeps 413a -e 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 m mmpressxd data library 118, described with 

25 respect to FIG. 2n. 
After the information is stored in a compressed data 

library 118, the lranssnission and receiving system prefer-
ably waits to receive a transmission request (step 415) . Upon 
receiving a transmission request, from Iransmis5ion system 

'° 500, the compressed formatted data is preferably converted 
for Output to b cecepGon system 200, selected by the user . 
The information is preferably transmitted over an existing 
communication channel to a reception system 200, and is 

35 
received by that system (step 417) . When the information is 
received in step 417, it u preferably formatted the. particular 
type of reception system 200 to which the information is 

seat . 

The received informauou is preferably buffered (step 418) 

40 by a storage means analogous to element 243 shown in FIG. 
J. lLe informaUon is preferably buffered so that it may be 
stored by the user for possible future vicwings . "[Lc 
mquested information is then played back m she reception 
system 200 of the uuf at the lime requested by the user (step 

!s 419). 
FIGS . 8a-8e am, black diagrams of preferred implemem 

cations or data s1rucluros coil data blocking (or items in the 
audio and video distribution system . PIG, Sir Lows [be 
block structure of video data where a video frame 812 is 

so composed of a plurality of video samples Sll, noel a second 
of video NLJ is composed of a plurality of video frames 812. 
FIG. 86 skows the block structure of audio data where an 

audio data frame 8Y2 is composed of a plurality of audio 
samples 821, and e second of audio 823 is composed of a 

s5 plurality of audio data frames 822 . FIG, Sc shows the block 
structure of a data frame 832 composed of a plurality of dada 
bytes 831. The combination of the audio frames 812, video 
hams 822, and data frames 832 comprise the elements of 
a single item . FIG. 8d shows a black reprauaiation of for 

tin three illustrative items which may be stored in the source 
material library lU . Each of items 1-) coawins ins own 
anaugemem of video frames 812, audio Games 822, and 
data finmes 832 . 
FIG. Be shows methods of distribution W reception sys-

65 gems 200 with both multiplexed and non-muluplexcd signal 
paths, both addressed and once-addressed blocks of items. A 
block of an item may be an entire item or, alternatively, may 

17 
The system may also preferably include dLSpate6iag ooo-

trol software which receives input from the remote order 
processing cud item database, 300 and sends distribution 
requests to The distribution systems. In instances where not 
ail item arc contained in each of the compressed data 
libraries IIB, the di5petcAing softwece will keep a list of [he 
available titles in a particular compressed dada library 118. 
Tire dispatch soflwuc may also preferably caordinam ne7-
work traffic . source material library lit ufilization, source 
material library llt contents, and connection costs. By 
proper factoring of these varjab)cs, efficient rise of The 
available distribution channels may be achieved . 
RC. 6 illustrates a block diagram of a preferred imple" 

meoution of the reception system 200 according to the 
present invention. The reception system 200 is responsive to 
user requests for information stored in source material 
library ill . The reception system 2W includes frensceiver 
201 which mxives the audio and/or video informadcut 
transmitted by uaacmittcr 122 0[ the transmission system 
100. 7Le transceiver 201 automatically receives the War-
nation from the transmitter 122 as compressed formatted 
data blocks . 
The traasceive( 201 is preferably connected 10 receivEr 

formal converter 20$. The receiver format convener 202 
rnpvcrLS 16e compressed formatted data blocks into a format 
suitable for playback 6y the rice is real lime . 

In the reception system 200 of the present invention, the 
user may want to play back the requested item from the 
source material library Ill at a lime later than when initially 
requested. If that 's the case, the compressed formatted data 
blocks from receiver format convener 202 arc stored in 
storage 203. Storage 203 allowx far temporary storage of the 
requested item until playback, is requested. 

When playback is requested, the compressed formatted 
data blocks ]R X01 10 data formaner 204. Data formatter 
204 Rroce~~s the cbmpressed formatted data blocks and 
distinguishes audio information from video inforrinalion . 
The separated audio and video information am mspec" 

dvely decomp~d by audio demmpmssor 204 and video 
decompeesYOC 208. The decompressed video data is rhea sent 
simultaneously to converter 2116 including digital video 
output convener 211 and analog video output converter 213. 
The decompressed audio data is sent simultaneously to 
digital audio output converter 2!Z sad analog audio output 
converter 214. The outputs from converters 271-214 arc 
produced in real doe. 
The real time output signals are output to a playback 

system such as a "N or audio amplifies They may also be 
sent m an audiaividcu recorder of the user. fly using the 
reception system 200 of the present inveaNon, the user may 
utiliae the strip, pause, and multiple viewing fuociionsof the 
receiving device . Moreover, in a preferred embodirricut of 
the present invention, The output format converfers, may be 
connected to a recorder which enables the user to record The 
requested item for tuhve multiple playbacks. 
FIG. 7 is n flow chart 400 of a preferred mctboci of 

distribution of the present invention . The distribution 
method is preferably responsive to requests identifying 
informafion to he sent from the transmission system 100 to 
remote Iocauoos . Method 400 assumes that the items have 
already been stored in compressed data library 118. 

As iltusrated in F7G. 7, the first step of the distribution 
method 400 involves retrieving the information for selected 
items in the source materiallibruy ill, upon a request by a 
user of the distribution sysfcm (Step 41l). This is aaaSogoux 
b taking books oil Or a shell al the local public library after 
the person has decided that he or she would Re to tend 
them . 
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be only a portion of an item, as selected by a user . Further, 
the blocks may composed of either compressed, partially 
compressed, or fully decompressed data, as required by the 
configuration of the reception system 200. 

As shown in FIG. 8e, the same block, (or example, block 
1, may be simultaneously transmitted over different distri-
bution channels . The blocks when transmitted over one of 
the distribution channels may have receiver addresses 
appended to the blocky or the reception system 200 may 
have been preconfigured to receive the blocks comprising 
data frame for particular items from 16c active distribution 
channel. 

Other embodiments of the invention will be apparent to 
those skilled in the art tom consideration of the speciSca-
tion and practice of We invention disclosed herein . II 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 following claims . 
What is claimed is: 
1 . A transmission system responsive to input from a user 

positioned at an accessing location for transmitting infor-
mation to a premises selected by the user, the transmission 
system comprising : 

a plurality of libraries for storing items containing iofor-
maliou ; 

identification encoding means for retrieving the iufortna-
doa in the items (mm the plurality of libraries and (or 
assigning a unique identification code to the retrieved 
information; 

conversion mean, coupled To the identification encoding 
means, for placing the retrieved information into a 
predetermined format as formatted data ; and 

Transmitter menus, coupled to the conversion mesas, (or 
transmitting the formatted data to the premises selected 
by the user, wherein the premises selected by the user 
is sot limited b a predetermined user premises. 

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

premises selected by the user is geographically separated 
from the accessing location . 
4. A digital audio/video communication network compris-

ing: 
a reception system in data communication with a plurality 

of subscriber selectable receiving stations, the romp-
lion system comprising, 
means for receiving compressed, digitized data reple-

seoliug al least one item of audio/video information 
al a ono-reel time rate, 

means for storing a complete copy of the received 
compressed, digitized data, and 

means, responsive to the stored compressed, digitized 
data, for transmitting a representation of the at least 
one item of audiolvideo information al a real-time 
rate to at least one of the plurality of subscriber 
selectable receiving stations, wherein said means for 
receiving, said mesas for storing, and said means for 
transmitting are positioned at we same location, and 
whemin the al least one of the plurality of subscriber 
selectable stations is located al a premises geographi-
cally separated from the location of the reception 
system . 

5. A digital audio/video communication network as 
recited in claim 4, wherein the mesas for transmitting 
comprises a converter for decompressing the compressed 
digitized data representing the al least one item of audio/ 
video information. 

20 
6. A digital audio/video communication network as 

recited in claim 4, fun6w comprising a processing station 
for formatting items of audio/video information as 
compressed, digitized data and transmitting the compressed, 

5 digitize) data representing al least one item of audio/video 
information al the ono-real time race to the means for 
receiving . 

7. A digital audio/video communication network as 
recited in claim 6, wherein the processing station comprises: 

o mesas for inputting items of audio/vidco information ; 
conversion means for placing each input item of audio; 

video information into a predetermined formal as for-
matted data; 

JS compression means for compressing the formatted data; 
and 

transmitter means for sending comprcsud formatted data 
for the al taut one item of audio/video information a( 
the ono-real time rate to the reception system . 

20 8 . A method of distributing audio/video information com-
prising: 

transmitting compressed, digitized data representing a 
complete copy of al least one item of audioHidco 
information al a non-real time rate firm a central 

25 processing location to a local distribution system 
remote from the central processing location ; 

receiving, into a receiving means, the transmitted 
compressed, digitized data representing a complete 
copy of the al ]east one item ; 

30 storing. in a storing menus, the received compressed, 
digitized data representing the complete copy of the al 
taut one item al the local distribution system; and 

in response to the stored compressed, digitized data, 
transmitting, using a transmitting means, a represeola-

5 lion of the at taut one item al a real-time rate to al taut 
one of a plurality of subscriber selectable receiving 
stations coupled to the local distribution system, 
wherein 16e receiving menus, the storing mesas, and 
the transmitting means aye positioned at the same 
location, anti wherein the at least one of the plurality of 
subscriber selectable stations is located at a premises 
geographically separated from the local distribution 
system . 

9 . A method as recited in claim 8, further comprising the 
5 step of decompressing the compressed, digitized daze ap-

rexoting the complete copy of the al lead one item of 
audio/video information before the transmitting step . 

10 . A method as recited in claim 9, wherein the decom-
Sa preuing step is performed in the local distribution system to 

produce the representation of the at least one item (or 
transmission to the al least one of the plurality of subscriber 
selectable receiving stations . 

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

55 
formatting items of audidvidw ioCofmaGoo as rnm-

pres5ed digitized data a1 a central processing location ; 
transmitting compressed, digitized data repfexoling a 
mmplctc copy of a[ least one item of eudioNideu 

yo information from the central processing location; 
receiving, into a receiving means, the transmitted 

compressed, digitized data representing a complete 
mpy of the al least one item of audioWideo intormalion 
al a local distribution system ; 

65 storing, in a doting means, 16e received compressed, 
digitized data representing the complete copy of the al 
lead one item al We local distribution system ; and 
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21 
using the stored compressed, digitized data to transmit 

using a transmitting mesas a representation of the at 
lead one item to of least one of a plurality of subscriber 
selectable receiving stations coupled to the local dis-
tribution system, wherein the receiving mcaqs, the 5 
storing means, and the transmitting means are posi- 

6,002,720 
22 

tinned al the tame location, and wherein the at least one 
of the plurality of subscnber selectable stations is 
located al a premises geographically separated from the 
location of the local distribution system . 

Case 1:04-cv-01778-TWT   Document 1    Filed 06/18/04   Page 111 of 138



[56f References cited 
U.S. PATENT DOCUMENTS 

Jackson a a] . . . . . .. 
Stntrn et al . .. . . . . . 
Flemnun6 . . . . . .. . . . . 
Parker et v. . . . . .,. 
Zeidla a v. .. . . . . 
Hushnell e1 e1 . . . . . 
Genoa .. . . . ... . . . . ... 
Lmbat . . . .. . . . . . . . . . 
Sou[hwonh et v. 
!ouch .. . . . . . ... . . . . . .. 
Walter . .. . . . . .. .. .. . . . 
YWilci n v. . . . . . . .. 
Abraham . . . . . . .. . . . . 
Tie,aunn et al . . . . 
Nalujime et v. . . . 
Abn6em ... . . . .. .. . . 
Abraham ... . . . .. .. . . 
Catroc et al. . . .. ... 

3,399.178 9/1971 
3,716,780 7/1973 
4,009,341 2/1977 
6,009,316 7/1977 
4,061,043 11/1977 
4,071,697 1/1978 
1,157,299 10/1978 
4,381,322 4/1983 
4,100,717 8/1983 
4,170,471 5/1984 
1,706,787 3/1985 
4,318,989 3/1985 
4,521,806 6/1985 
4,333,976 8/1985 
4,538,176 8/1983 
4,567,512 1/1986 
4,590,316 3/1986 
4,679,079 7/1987 

. J40/172.5 
178/6.6 A 
179/15 HS 
179/15 AQ 

. .. . 358/86 
179/2 7V 
178!16 A 

. . .. .. 758/86 
.. . . . 358/13 
. . .. .. 358/86 
.. . . <35/61] 
. . . . .. 358/86 
. .. .. . 378/H6 
.. . . .. 358/12 
... . . . 738/66 
. . ... . 358/86 
. . ... . 338/86 
. . . . 358/135 7 CLims, IZ Drawing Shah 

]m 
123 

,u TIME 
ANALOG " CON. 1FNCODING/ 114 

VERSION 

AWIO 
PR 

v ;PpES 

SOLACE DEMO . VIDEOga . PFD 
~rvr, TERAL 

RCATION 

LIBRARY ENCODING 
PROCESS ; 124 i23bFpyrpT ; 

DIGITAL ~ ' 
VERSION 

AUDIO 
iP57 

116 

United States Patent n91 
Yart et d. 

[54] AUDIO AND VIDEO TRANSMISSION AND 
RECEIVING SYSTEM 

[73J Invmtms : Pant YM, Scottsdale, A`iz; H . Lee 
Hrownq Two Soundview Dr., 
Greenwich, Corm . 06830 

(73] Assignee : w Lee Browse, D/B/A Greenwich 
Infortoatiw Technologies, Green-
wich, Cow. 

[ " ] Notice: The portion of the germ of thin patent 
subsequent to Jul . 2], 2009 has been 
disclaimed . 

1211 APPI . No.: 862,508 

[22] Filed : Ayr. ; 1993 

Related U.S. Application Data 
[63] Continuation of Ser . No. 677,562, Jan. 7, 1991, Pit . No. 

3,13],992. 
[SI] lat Q5 . . . . . . . . .. .. ... .. . . . . .. ... . . . . . . .. . . . . . . . . ... .. H04B 1/66 
[52] U.S a . .. . ... .. . . . . . . . . .. ... . . . . . . .. . . . . . . .. 375/1221 358/86 ; 

433/3 .1 
[58] field of Search .... . . . .. . .. . . . . 375/122,358/335,133, 

358/86, 84, 102, 903 ; 360/8, 9 .1, 14 .1 ; 
455/2-5 .1 

11111111111111111111111111 sill 

ENNINNORR 

vsoosxsansw 
[n] Patent Number: 5,253,275 
[as) Date of Patent ~ Oct. 12, 1993 

4.688,246 enve7 eumat .d . . ._. .... . . . . . . . .. . . . . ...... . 3eoiv 
1,734,763 3/1988 OIuAa a v. .. . . . . .. .. . . . . .... _. . 3s8/IVS 
1,755.871 7/1988 BeWv et a . . . ..... .. . . . .. . . .. ... 35!/86 
".763,191 0/1988 Gordon n v. _.. . . . . .... .. . . . .... .. 338/86 
4,785.349 11/1988 Keith n v. . . . . . .. .. .. . . . . .. .. . . . .. 338/136 
4,807,033 L1989 Batkr et v. . . . . . . . .. .. _. ...... . . .. . 338/86 
4,837,710 3/1989 HiruWma . .. .. . . . _. .. .. . . . . ... .. .. ... 380/20 
4,817,677 7/1989 Music et v. . . ..... . . . . . . .. .. . . .. ... .. 338/17 
4,868,633 9/1989 dolcn et v. ... . . . . . . .. .. .. . . ..... . . . 338/133 
4,890,J30 13/1989 Montlow n al . . . . ... ... .. .. ... . . . . . 380/10 
4,907,081 3/1990 Otamnn et d. .. .... .. ..... . . . 338/133 
",911,308 4/1990 Music n d. .. ._..... . . . . . .. .. . . . _.. 338/13 
4,9706432 4/1990 Facts, et d. 36D/33 .1 
4,937,811 6/1990 Boulton . ... . . ..... _. . . . . _... . . .... . . 370/124 
4.947 .244 8/1990 Fenwdct et v. . . . . .. .. _. . ..... . . .. . 338/86 
1,949,169 8/1990 LomeWryetv . .. .... .. . . ... .. . . .. . 338/86 
4,99,187 8/1990 CoLen __. . .. .. . . . . .. .... . ..... . . . 758/375 
4,%3,995 10/1990 Lng .. .. .. . . ..... . . . . .. _ .. . . . . ... . . . . . 758/335 
5,057,971 10/199! Iaog .. ... _. ... _. . . . .. .. ._ . . .... . . . . 738/335 
5,130,792 7/1993 Tindell et al. . . . . ..... . . . . .. .. . . . .. .. 738/83 
5,132,993 7/1993 Yurt . . . ...... . .. _. . . . . . . ... .. . . .. . .. . . 773/l21 
3,]33,179 7/1993 HJhntyoe et a1. .. . . .. .... . . . . . _. 455/4.1 

OTHER PUHLICA7iON5 

Emie Ohrenstdn, "Supelcomputen Seek High 
Throughput and Expendable Storage", Computer 
Technology Review, IEEE Spectrum, May, 1990, pp . 
33-43. 
Patricia A. Mortesle, et al.. "Metropolitan-Am Net-
works," IEEE Spectrum, May 1990, pp. 40-43 . 

Primary Examiner-Stephen Chic 
Attorney. Agent. or Firm-Finnegm, Hrnderson, 
Fatabow, Gamtt & Dunner 

[57] ABSTRACT 
A system of distributing video and/or audio infotma-
tion employs digital signal processing to achieve high 
rates of data compression . 7'6e compressed and en-
coded audio and/or video information is sent over etsn-
dad telephone, cable or satellite broadcast ohsnnels W 
a receiver specified by a subscriber of the service, preG 
enbly m less than ml time, (or later playback and 
optional recording on standard audio and/or video 
tape. 
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from any location that has either telephone savior or a 
computer. 
A still farther object of the present invention is to 

provide a picture and wand transmission system 
wherein the selected audio/video material is sent over 
any one of several existing communication channels in e 
fraction of real time to any location chosen by the user 
that has a specified receiver. 

This u a Continuation of application Ser. No. 
07/637,561, filed Jan . 7, 1991 U.S. Pat. No . 5,132,992 . 

BACKGROUND OF THE INVENTION 
The present invention relates generally to an soda Another object of the present invention is to provide 

and video transmission end receiving system, and more 10 a picture and sound transmission system wherein the 
specifically l0 such a system in which the user Controls user may play bast the selected audio/video material at 
the access and the playback operations of selected mete any time selected by the user and retain a copy of the 

audio/video material for multiple playbacks m the fu-
At the present time, only a video cassette records ture

(VCR) or a lour disk playa (LDP) allow s views to 13 Another object of the present invention is W provide 
enjoy control over selection of particular audio/video s picture end wand transmission system wherein the 
material . Using either a VCR or an LDP requires the information (equated by the user may be tent as only 
views to obtain a video tape either by renal or by audio information, only video information . or u a com-
purchau . Remote accessing of the motorist has not yet motion of audio end video information. 
been integrated into an efficient system . m Additional objects and advantages of the invention 

Several designs have been developed which provide will be °°< forth in the description which follows, and in 
the views with more convenient means of accessing part will be obvious from the description, or may be 
material . One such design is disclosed in U.S Pat. No. learned by practice of the invention. The objects and 
4,506,387, issued to Welter . The Walter patent discloses advantages of the invention may be realized and ob 

a fully dedicated mulaKOnduaor, optical cable system =s Uined by means of the iasWmrnhlities and combina-

that is wired w the viewer's premises. While the system ti°^s particularly pointed out in the appended claims . 

affords the viewer wens control over accessing the SUMMARY OF THE INVENTION 
material, h requires that a location designated by the To achieve the objects in accordance with the pw-
viewer be wired with a dedicated cable. The Walter 30 poses of the prams invention, u embodied and de-
system further requires the viewer be at that location 
for both ordering and viewing the audio/video mate- x~ ~d harem, the transmission and receiving system for providing information to remote locations com-

prius source material library mean prior to identilica- 
U.S. Pat . No . 4,890,320, issued to Monslow, describes t ;on and compression; identification encoding means for 

a system which broadcasts viewer elected material 10 a 3s retrieving we information for the items from the source 
viewer at a prescribed time . This system is limited in materiel library means and for assigning a unique identi-
that it requires multiple viewers in multiple locations to fication code to the retrieved information; conversion 
view the audio/video material et the time it is broad- means, Coupled to identification encoding means, for 
cut, rawer than allowing each viewer to choose his or pacing the retrieved information into a predetermined 
ha own viewing time. The system disclosed in Mons- 40 format as formatted data ; ordering mean; coupled to 
low also does not allow for the stop, pause, and multiple the conversion means, for placing the formatted data 
viewing functions of existing VCR technology . into a sequence of addressable data blocks; compression 
U.S . Pat. No. 4,590,516, issued to Abrafiem, discloses means, coupled to the ordering means, !or compressing 

a system that uses a dedicated signal path, rather than the formatted end sequenced dam; compressed data 
multiple common carrier, to transmit audio/video pro 43 storing means, coupled to the compression means, for 
gumming . The receiver has no storage capability. The storing as a file the Compressed sequenced dots received 
system provides for only display functions, which limits from the compression means with the unique idrntifica-
viewing to the time at which the materiel is ordered . lion code assigned by the identification encoding means ; 
Like Monalow, the Abraham system does not allow for and tnmsmitter meanq coupled to the compressed data 
the stop, pause, and multiple viewing functions of mist- 30 storing means, fm leading u kris a portion oh specific 
ing VCR technology . file W a specific one of the remote locations. 
U.S . Pat No. 4,963,995, issued to Lang, discloses m 7Le present invention further comprises s disvibu-

sudio/video transceiver with the capability of editing flan method responsive to requests ideatifying informs-
and/or copying from one video rape to another using don to be cent from a Uammission system to a remote 
only a single ape deck. Lang does not disclose a system 55 location, the method Comprising the steps of storing 
with one or more libraries wherein a plurality of system audio and video information in a compressed data form ; 
subscribers may access information stored in the film requesting transmission, by a user, of at least a pot of 
end ape library or libraries, and play back the selected the stored Compressed information to the remote Inca-
information at a time and place elected by the sub sing sending at taut a portion of the stored Compressed 
scriber . 60 information to the remote location ; receiving the sent 

It is therefore an object of the present invention to information at the remote location; buffering the pro-
provide a user with the capability of accessing audio/v~ oessed information at we remote location ; and playing 
ideo material by integrating both accessing end play- back the buffered information in real time at a time 
but controls into a system that sera use multiple exist- requested by the user. 
ing Communications channels 63 Additionally, the present invention comprises a re 

It is a further object of the present invention to pro- sewing system responsive to a user input identifying a 
vide a picture and sound transmission system which choice of an hem stored in a wince materiel library to 
allows the user w remotely select audio/video material be played bast to the subscriber at a location remote 

AUDIO AND VIDEO TRANSMISSION AND 
RECEIVING SYSTEM 
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3 4 
from the source materiel library, the item containing reception systems 700, 200', 3W", and 70(1"', which ire 
information to be ant from a transmitter to the recdv- each associated with a tingle transmission system 100. 
inQ system, and wherein the receiving system comprises FIG . lc shows a high level block diagram of the 
transceiver marts for Automatically receiving the n- transmission and receiving system of the present invert-
quested information from the transmitter as compressed s 60o including remote order processing ad its data-
formatted data blocks ; receiver format conversion base 300, described m more devil with respect W FIG . 
means, coupled to the transceiver means, for convening 3. Remote order processing and item database: 700 preG 
the compressed formatted data blocks into a format enbiy enables users to access desired items by remote 
suitable for storage and processing resulting in playback commuoiation. The remote order processing and item 
in real time; storage means, coupled to the receiver 10 database 300 may communicate with a plurality of 
format conversion meant, (or holding the compressed transmission systems 100. 100', 100", and 100"', each of 
formatted data; decompressing means, coupled m the which communicates with a respeetive so of reception 
receiver format conversion means, for decompressing tyttems 200, 300', ]W", arid 200"' . Each of the reception 
the compressed formatted information ; and output data systems in sets 700, 200',1W", and 200"' may preferably 
conversion means, coupled w the decompressing IS communicate with a plurality of men. 
mans, for playing back we decompressed information FIG . Id shows a high keel block diagram of the 
in real time at a time specified by the user. transmission and receiving system of the present invm-

BRIEF DESCRIPTION OF THE DRAWINGS p°° including a transmission system 100 distributing to 
a plurality of urns via a reception system 700 conf8-

7Le accompanying drawings, which are incorpo- 70 ured u a cable television system . 
rated in and constitute a pan of the specification, illus FIG. le shows a high level block diagram of the 
taste the presently preferred apparatus and method of transmission and receiving system of the present inven-
the invention end, together with the general description Lion including a transmission system 100 distributing to 
given above and the deviled description of the pre- a plurality reception systems 200 and 100'. In the config-
ferted embodiment given below serve to explain the 15 untioo shown in FIG . 1r, reception system 100 is a 
principles of the invention . In the drawings : duets connection system wherein a user u directly 
FIGS . la-Ig arc high level block diagrams showing connected w transmission system 100 . Reception rys-

diRerent configurations of the transmission and receiv- teen 200' preferably includes a liras cable television sys-
inQ system of the preserve invention; teen 20(1a and a second cable television system 20(16 . 
FIGS . 1a and 26 are deviled block diagrams of pre- 30 Users of cable television systems 200a and 200b are 

(erred implementations of the transmission system of indirectly connected to transmission system 100. 
the precent invention ; FIG. if shows a high level blocs diagram of the 
FIG . 3 is a flowchart of a preferred method of order. transmission and receiving system of the present invrn-

ing a election from s library in accordance with the tion including transmission system 100 distributing via 
present invention ; 35 several channels to reception systems 200 and 200' . 
FIG . I is a flowchart of a preferred method of user Reception system SW is preferably non-buffering. In 

request via a user interface o! the present invention ; such a system, uses arc directly connected to Vansmis-
FIG . S is a flowchart of a preferred method of implc lion system 100, as in reception system 200 in FIG . la 

menting a queue manager program of the present inven- Reception system 300' shown in FIG. V is a cable 
tion ; 40 television system, a shown in reception system 200' of 
FIG . 6 is a blocs diagram of s preferred implemenu- FIG . le. ID FIG . If. the reception system ]00' is prefen- 

tion of the receiving system of the present invention ; bly buffering. which mans slut users may receive re-
FIG . 7 u a flowchart of a preferred method of disci- quested material at a delayed time . The material is buR-

bution of the present invention; and creel in intermediate storage device IOOr in reception 
FIGS. !a-& ire block diagrams of preferred imple- 43 system 700' . 

menutions of derv structures and derv blocking for In we configuration of FIG. If, decompression or the 
items in the audio and video distribution system of the requested material may preferably occur at the hid 
present invention. end of a cable television reception system 700' . Thus, 

DESCRIPTION OF THE PREFERRED distribution may be provided w mere via standard tele-

EMHODIMENCS 50 vision encoding methods downstream of the head end 
of the cable distribution system . This method is pre- 

FIGS . la-ly arc high level block diagrams showing kneel for users who only have able television decod-
diflerent configurations of the transmission and receiv- ers and standard television receivers. 
ing system of the present invention. FIGS. la, 16, Id, le, FIG. Ig chows a high level black diagram of tie 
y and ]g each show transmission system 100, described SS transmission and receiving system of the present inven-
io sore devil below with respect to FIGS . 7a and ]b. A Lion including transmission system 100 distributing to a 
user of the transmission and receiving system of the reception system 700, which then preferably transmits 
present invention preferably accesses transmission sys- requested materiel over wwive communiquon etun-
tem 100 by calling a phone number or by typing wen- nela 2004, w a plurality of men. 'Me transmission and 
mands into a computer . The User then chaos audio bo receiving system shown m FIG . ]r may preferably 
end/or video material from a list of available items traamut either compressed or =compressed dues, de-
which he or she wants to listen to and/or witch . pending on the requirements and existing equipment o! 
As shown in FIG . la, the transmission and receiving the user . The airwrve transmission and receiving sys-

system may preferably comprise a peer to peer configu- teen shown in FIG . 1g may preferably employ richer 
arson where one transmission system 100 communi- 65 VHF, UHF or satellite broadcasting systems . 
rates with one reception system 7110. As shower in FIG . With respect to the transmission and receiving sys-
1b, the transmission and receiving system of the present terns set forth in FIGS. la-1g, the requested material 
invention may alternatively comprise a plurality of my be lolly comprwed and encoded, partly decam- 
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pressed u come stage in transmission system 100, or Transmission system 100 of a prefaced embodiment 
fully decompressed prior to transmission . The reception of the present invention prcfmbly include source ma-
systems 700 may either buffer the requested material for tail library means for temporary storage of items prior 
later viewing, or decompress in real time the requested to conversion and storage in a compressed dares library 
material a it is distributed by transmission system 100. S means . The items of information may include analog 
Alternatively, tLe reception systems 200 of the present acrd digital audio and video information u well u Pbysi-
mvention may perform a combination of buffering end Cal Objects such a boots and records which require 
ram-buffering by buffering wore of the requested mate- conversion to a compatible media type before convert . 
tied and decompressing the remainder of the requested inB, compressing end storing their audio and video data 
material for immediate viewing as it is distributed by 10 in the compressed data library moot. 
transmission system 100. As shown In FIG . ]a, the source material library 

In direct connection configurations, such at reception mean- included is transmission system 100 Preferably 
systems 700 shown in FIGS. le end If, the user prefers- includes a source material library 111 . The source mate. 
MY selects the reception system 200 to which the re- ri+ll library 111 may include different types o! materials 
quested material is seat, end optionally selects the time IS including television programs, movies, audio rooord-
pLybaet of the requested material as desired . Accord- ings, still pictures, file, bootees, computer tapes, cam- . 
ingly, the user may remotely access the transmission Purer disks, documents of various forts, musical iuaw-
system 100 from a location different than the location of menu, and other physical objects. 73eae materials we 
reception system Zdl where the materiel will be seat converted to m recorded on a media format compatible 
and/or played bade. Thus, fm example, a user may 20 t° the digital and analog inputs of the system prior to 
preferably call transmission system 100 from wart end being compressed and stored in a compressed data Ii. 
have movie sent to then house to be played bade after bury 118. The different media tormiu preferably in-

dinner or at my late time of their choosing . elude digital or analog audio and video upa, later 
In nom-direct connection reception systems such u discs, film images, optical disks, magnetic disks, com-

shown in reception system 100' of FIG . If. intermediate 15 purer tapes, disks and, cartridges . 
storage device ZOOc may Preferably include, for exam- The wum material library 111, recording to a pre. 

ple, sixteen hours of random access internal audio and fared embodiment of the present invention, may pref-
video storage . A reception system with such storage is °°bly include a single source material library or a plu-

capeble of storing several requested items for future r~iry of source material libraries . V thus are a plurality 

playback . 7'he user could then view and/or record a 70 of sours material libraries. they may be geographically 

of the decompressed requested material in real located close together or may be located fu &part.l'he copy 
time, or compressed in non-real time, at a time of their 

plurality o[ snores material libraries may communicate 
using methods end channels similar to the methods end 

choosing . Accordingly, the user would not have to channel types which libraries may employ for eommu-
make a trip t4 the store to purchase or rrnt the re- 35 nication with the receiving system ?AO of the wer, or 
queued materiel . the source material libraries may communicate vie any 

In any of the transmission and receiving systems illus- available method . 
vested in FIGS. la-lg, the requested material may be Prior w being made accessible to a user of the trans-
copy protected. To achieve copy protection, the re mission and receiving system of the present invention, 
quested material, as au item, is encoded at copy pro- ap the item ,oust be stored in et least one compressed data 
faded during storage encoding in transmission system l ;brsry 118, end gives a unique identification code by 
100. The user may then play beset the item only one identification rncader 112 . Storage encoding, per-
time. The usQ may also optionally review elect par formed by identification encoder 112, aside form giving 
floras of the item prior to its automatic veers from the the item a unique identification code, optionally in. 
memory of the reception system ZOO. In this way, re- 45 volves logging devils about the item, carted program 
quested material may be distributed w "wises only" nurses, sad assigning the item a popularity coda Storage 
users end also to "view and copy" users who wish to encoding may be performed just prior to conversion of 
retain copra of the distributed items. the item for transmission to reception system 300, at my 
Copy protected programs, When decompressed and time after starting dye conversion praoess, or after stor-

played beck, would have a copy protection technique 5p y,8 the its in the compressed dues library llB . 
applied to the analog and ducal output signals. The in a preferred embodiment of the present invention, 
analog video output is protected boor copying through the method of encoding the information involves as-
the use of irregular sync signals . which makes the signal signing a unique identification code end a file address to 
viewable on a standard television but not recordable on the item, &%s;gni�8 a popularity code, and inputting the 
a audio/video recorder . Digital output protection is Ss program notes. This process is identical for any of the 
effected through copy Protect bit settings in the digital different media types stored in the source material li-
output signal, thus preventing a compatible digital re- brery 111 . 
corder from recording the digital audio and/or video Ile transmission system IN of the present invention 
signal strum . A protected rum will Dot be paced to the also preferably includes conversion means 113 for plac-
eomprcaud data port of the digital recorder for off line 60 ing the items from mores material library 117 into a 
storage . predetermined format u formatted data In the pre- 
FIGS . 7a end Ib illustrate detailed bluer diagrams of tarred embodiment, after identification encoding is per-

preferred implementations of the transmission system formed by identification encode 112, the retrieved 
100 of the present invention. Transmission system 100 information is placed into a predetermined format as 
may either be located in one facility or may be spread 65 formatted data by the converter 113 . The items stored 
over a plurality of facilities. A preferred embodiment of in source material library 111 end encoded by identifies-
transmission system 100 my preferably include only eon encoder 112 may be in either analog or digits] form. 
some of the elements shown in FIGS . 7a and 1b . Converter 113 therefore includes analog input receiver 
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117 end digital input receives IK. u items have only time encoded by the time encoder 11". Time encoder 
one format, only one type of input receive IK or 137 114 places the blocks of convened formatted infornu-
is necessary . bon from coovenc 771 into a group of addressable 
When the information from identification encodes blocks. 7'he preferred addressing scheme employs time 

112 u digital . the digital signal is input w the digital 7 encoding . Time encoding allows ruiignmrnt of the 
input receives 124 where it is converted to a proper audio end video information in the compressed data 
voltage . A formatter 125 sets the correct bit rates end formatting section 117 after separate audio and video 
encodes into least significant bit (1s6) fuss pulse code compression processing by precomprcstion processor 
modulated (pcm) data. Formatter 12S includes digital 115 end compressor 116. 
audio formatter 1]Sa and digital video formatter 1256 . !0 The converted formatted information of the re-
The digital audio information u input into a digital quested -sterisl is then prc(mbly in the form of a 
wdio formatter 123a and we digital video information. series of digital data bytes which represent frames; of 
if any, u input into digital video formatter 1556. For- video data and samples of the audio data . A preferred 
mattes 125 outgun the date in a predetermined format . relationship of the audio end video byte b each other 
When the retrieved information from identification IS ;s mown in FIG . t. Incoming signals ire input end 

tacodu 112 u analog, the information u input to an converted in sequence, snrting with the first end eading wdog-todigiW converter 123 to convert the analog with the last tome of the video data, end stating with data of the retrieved information into a series of digital the first �,d ending with the last temple of the audio data bytes. Converter 123 preferably forms the digital A"' Time encoding by time encoder Il" is achieved by data bytes into the same format o the output of format- 20 ~ 1~. assigning relative time mutes to the audio and video 

Converter 123 preferably includes m analog audio ~u as it passes from the convener 113 through the 
time 133a and an analog video convener 133b . r encoder 114 to the precompreuion processor I15. 

The analog audio converter 121a preferably convene Realignment of audio and video data, system addressing 

the retrieved audio signal into peen data samples n ~ 73 °f particular data bytes, and uses addressing of pvticu-

fucd sampling rate. The analog video converter 1736 ~~ portions of item are ill made possible through time 

preferably converts the analog video information, re- 
trieved from identification encoder 133, into peen data Tough the use M the address of ~o item and its 
also at filed sampling rtes . frame number it is possible W address any particular 

if the retrieved information being converted contains JO blocs of audio m video data desired. From here, further 
only audio information, then the audio signal is fed to addressing down to the individual byte is possible . 
the appropriate digital audio input or analog audio in- Fumes and groups of frames may preferably be further 
put. When the retrieved information contains both broken down, as nxasuy to the individual bytes and 
audio and video information, the audio and video :ig- bits, as required (or certain processing within the sys-
nils are passed simultaneously to the audio and video 75 tent . 
convenes inputs . Synchronisation between the audio User and system addressing requirements dictate the 
end video data can be maintained in this way . level of granularity available to any particular section of 

if, for example, the retrieved information to be con- the system . Users we able to move through data in 
versed from the source material library 111 is a motion various modes, thus moving through tome addresses at 
picture film, the picture tomes in the film are posed b carious ores . For example, a user may desire to listen to 
through a digital telecine device to the digital input ' particular song . They may preferably enter the song 
txeiver 124. Format conversion is then preferably per- number either when requesting the item from the com-
formed by digital video formatter 1236 . Accompanying pressed data library 11! and only have that song gent to 
audio information is pissed through an optical or mag- their receiving system 200 or they may preferably select 
netic digital playback device. This device is connected 45 that particular song from the items buffered in their 
W digital audio formena 17Sa. receiving system 200 . Internal W the system, the song is 

In wens cases, such as in inter-library transfers, in- associated with a starting frame number, which was 
coming materials my be in a previously compressed indexed by the system operator via the storage mcad-
form w that than is no need m perform compression by iD6 process . 7Le System item database may contain 
procompretvon processor 115 end compressors 129 end SO information records for individual /rams or groups of 
139 . In such a cue, retrieved items are passed directly frames . These can represent still fumes, chapters, 
from identification encoder 112 to the comprised data songs, boob pages, etc.'Ibe fumes we a sublet of, end 
formatter 117 . TLe item database records, such is the are contained within, the items stored in the compressed 
program notes which may alw be input from mother did library IM Time encoding by time encoder Ill 
system, to the compressed data formatting section 117, 53 makes items and subsets of items retrievable end ad . 
where this dm, if necessary. is reformatted w entice it drasable throughout the transmission system 100. Time 
compatible wig the materiel stored in compressed data encoding enables subsequent compression of the infor-
6bnry ]lt. Such material my be received in the form madon to be improved because tiara reduction pro-
of digital apes or via existing communication channels cases may be performed m the time dimension. This is 
end may preferably input directly to a short term sror- t0 described in greater detail below . 
age 117' in the compressed data formatting section 117 . The transmission system IW of the present invention 
The transmission system 100 of the present invention also preferably includes du compression mesas fm 

also preferably includes ordering means for placing the compressing the formatted and sequenced dats. The 
formatted information into a sequence of addressable sequence of addressable data bluets which was time 
data blocks. As shown in FIG . 7a, the ordering moues in 65 encoded end output by time encoder m is preferably 
the preferred embodiment includes wee encoder 111. sent to precomprecsion processor 115. The data arriving 
After the retrieved information is convened and for- from time encoder 114 may be n various frame uses 
moved by the convener 113, the information may be and of various formats . Precompreuion processor 115 
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preferably includes wda prxompressor IlSa and (API). Audio compression ratios of SX or greater me 
video prxompmvor 115h achieved with the APT system . 
Video precompression processor 1156 buffers incom- Compression by compressor 116 may be performed 

mg video data and converts the aspects ratio and frame on a group of 24 video frames may preferably be passed 
me of the data, u required by compression proceaor 5 in sequence W the frame bulls 130 of the video pm 
116. The tome buffer 131 of video precomprenion compression processor 1156 when they are analyzed 
processor 1156 holds all incoming data until the data is by video compressor 139 which performs data rcduo-
compreoed by the data compressor 116 . The incoming lion processing on the video dau. Video compression is 
video data is processed for sample me optimization, preferably performed by video compressor 129. Ydco 
aspect ratio fitting and buffered in Duffer 130 for com- 10 compression is achieved by the ax of processors cue-
prrmon processing by the video prxomprcssion pro- ning algorithm designed w provide the greatest 
ceswr l1sy, mount of data compression possible. Video data com- 
Video precompration processor 1156 processes the Pression preferably involve applying two processes: a 

incoming video data so that it fits into the upxm ratio discrete wane transform, and motion compensation . 
of the c+rismiK+on and receiving system of the present 15 This process u described in "A Chip Set Con of Image 

invention. When incoming material with a different Compression", by Artieri and Colavin. Multiple fumes 

aspect olio than the aspect olio of the system ii w of video data may prcfmbly be analyzed for patterns in 
kcted, a chosen background is preferably placed the horizontal (fi) vertical (V), diagonal (zigzag) and 
wand the inactive region of the video information. In none (Z) axis. By finding repetition in the video data, 
this way, no den is lost to differences in the aspect ratio 20 redundancy may be mowed and the video data may be 
between incoming material, and the converted and compressed with a minimal lams of mfoimation. 
compassed data stored in the transmission system 100 . I° accordance with n preferred embodiment of the 

Images suiting from a different aspect ratio may have present invention. we transmission system 100 may 

an inactive region where background information is further comprise compressed data storing mum, cou-
contained, or may be converted into a bat fit emngo- 25 pled to the compression means, for storing u a file the 

meet. Output from the video precomprasion processor compressed sequenced data with the unique identifies . 

115b is stored in the frame buffer 731, which is dual don code received from the data compression mans. 

pored and ii directly addressable by video compressor After compression processing by compressor 116, the 

129. 
compassed audio and video data is preferably format- 

The incoming audio data is processed [or sample me 
30 fed and placed into a single file by the compressed data 

and word length optimisation and is then buffered in 
stooge means 117 . The file may contain the compressed 

buffs 130 for compression processing by the audio 
audio and/or video data, time markers, and the program 
notes, 'Ibe file is addressable through the unique idmti-

precompreavon processor 115x. Audio precompression fication code signed to the data by the identifiwdon 
proceuor i15a may preferably vanscode incoming 35 rncader Iu . 
audio information, as required, to create the optimum Further, according m the present invention, the 
sample rate and word lengths for compression process- transmission system preknbly includes comprised 
ing. 1'he output of the audio precompression processor data library mans for separately storing composite 
115a is a constant sample rate signal of a fixed word formatted data blocks for each of the files. The com-
lmgth which is buffered in frame buffer 130- 'Me frame 40 pressed data storage means preferably includes com-
buffer 130 is dual ported and is directly addressable by premed data Wary 118, as shown in FIG . 26. After the 
audio compressor 128. Blocking we audio data into data is processed into a file by the compressed data 
frames at audio prcwmpression processor 115a makes it storage means 117, it it preferably stored in a com-
possible to work with the audio data u addressable pressed data library 118 . In a preferred embodiment, 
pastels of information . 45 compressed data library 118 is a network of roan stor- 
Once precompression processing is finished, the age devices connected together vie a high speed net. 

frames me compressed by the darn compressor 116. wart. Access to any of the firs stored in compressed 
Compressor 116 preferably comprises an audio data data library 118 is available from multiple reception 
compressor 128 and a video dam compressor 129 . 7'he systems 200 connected W the transmission and receiving 
bmefia of data compression performed by data wen- 50 system . 
prstor 116 are shortened transmission lung fester w- Stored items me preferably accessed in compressed 
ass time, greater storage capacity, and smaller storage data library 118 through a unique address code. 'The 
apace reqovemmts. Compression processing performed unique address code iv a file address for uniquely idrnd-
by compressors 128 and 129 requires multiple samples lying the comprnxd data items stored in the wm-
of data to perform optimum compression. Audio and 55 premed dam library section of a library system. This file 
video information is preferably converted into blocks of address, combined with the tome number, and the 
data organized in groups for compression processing by library system eddrm allow fm complete addreuabil-
audio compressor 118 and video compressor 129, re- ity of all items stored in one or more eompressed data 
apecdvdy . These blocks are organized es frames, and a libraries 118 . Compressed data library addresses along 
number of trams we contained respectively in the 60 with receiving system addresses me used to form a 
buffers 130 and 131 . By analyzing o seder of tomes it is completely unique address for distribution system con-
possible to optimize the compression process. trol . 
Audio data is preferably compressed by audio com- The unique address code is an address assigned to the 

prawr 128 by application of an adaptive differential item by the system operator during storage encoding, 
pule code modulation (ADPCM) process to the audio 65 which is preferably done poor to long term stooge in 
data. This compression process, which may be imple the compressed data library 118. In a preferred embodi-
mmted by the apt-x 100 digital audio compression sys- maul, the unique address cads is need for requiting and 
teen, is manufactured by Audio Processing Technology accessing information and items throughout the trans- 
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mission and receiving system . The unique address code 118 a periodic intervals determined by the system man-
makes access to 16e requested data possible . agu. 
The storage encoding process performed by encoder Other copies of the item database muter may also be 

112 also allows entry of item note and production aed " made available to users from the remote order process-
its. Production credits may include the title, names of 3 ing and item database 300 which bath protests and 
the emton of the item such n the producer, director. dowdwdt user requests W the control compost 1133 
Acton, etc. Other devils regarding the item which my of the compressed daft Ibnry III w standard tele-
be of interest and which may mike the items more ac. commomuaons or high pad communication char 
enable are kept in an item database. nds . Moreover, multiple remote order processing and 
Its addresses are mapped to item names by Wmtifi- 10 item database 300 sites make it posdbk fm mom loca-

ution mender 112 and may preferably be used u an dons W proven orders thin there are h'bnwy facilities, 
alternative method o! accessing items. The item names and thus make order processing more cirmient. 
am ptier W remember, thus malting user access more Reftnbly, kcal of a requested its w the rote 
intuitive by using item names. The storage encoding order processing mid item danbue 300 opcius as 
entry process performed m identification encoder !12 15 follows . If the oc don not snow the title nabs loved 
operates a program which updates a master item data- its, be or she may request the item by aamiog other 
hue conuining facts regarding items in the compressed unique facts related w the item . For example, a our 
data library system. The storage encoding process; may world be able w access u item shoat Tibetan Medicine 
be run by the system operator whereby the system apse by asking for dl item, which include information show 
uor accesses the maser its database to tract and 30 "Tibet" and include information about "Medicines" The 
describe items stored in one or more compressed data remote order processing and item database 300 would 
libraries . The names and other fiecu in the item database then be lurched for ill records coaching this squat. If 
my preferably be updated it any time via the storage there u more than one item with a mach, each of the 
encoding process. Changes made to the master item ascots of the coaching items ve preferably indicted to 
database may be periodically rent w the remote order 23 the user. The user t6rn selects the item m items that he 
processing and item database 300. or she desires. Upon selection and confirmation, by the 
As described m more derail later, a user may prefers- user. a request fm transmission of a particular item or 

bly access an item vu its unique identification code, via items u gent to the distribution manager program of the 
its title, or the user may use other known taco for ac- system control computer 1127.'ILerequest tannins the 
xving an item . The user may access items is the taco- 30 address of the user, the address of the item, and option-
pressed data library 118 directly using the unique ad- ally include specific frame number, and i loved 
dress code or the user may obtain access via the remote viewing time of the item . 
order processing and item database 300 . Indirect access The storage encoding proven performed by idrntifi-
via we remote order processing and item daubase 300 is cation encoder 112 also allows entry of a popularity 
possible using, for example, a synthesized voice system, 33 vatic . The popularity code is prefmbly assigned on the 
a query type o! computer program interface, or cus- buts of how often we corresponding item is expected to 
soma assistance operators. In addition to providing be requested from the compressed data library ilk . This 
interactive access to the remote order processing and popularity code can be used to determine we most 
item database 300, a catalog listing some or ill available appropriate form of media for storage of the taco-
titles may also preferably be published. With a pub 40 pressed data in a mixed media system . Mixed media 
fished catalog, users may obtain the unique address code systems are preferably employed as more coat effective 
for an item very easily thereby allowing for retrieval storage in very loge compressed data libraries 118. 
from the compressed date library 11! without any help Once assigned, the popularity code may be dynamically 
from an interactive system. updated, by tactoring item usage against system wage. 
To achieve user access via an interactive system . facts 45 7Lus, stored items are, dynamically moved to the most 

about the items my be kept in files as s pert oCthe items appropriate media over their life in the compmosed data 
or the facts may be kept separately . for example, by library 118. It a particular item pored in compressed 
systems which only intorto oxen of the available items dm library 116 is retrieved frequently by users, storage 
and take artists . For example, in systems which have in compressed data library 11t u preferably on higher 
portions split in separate locations, the facts about the 30 peal, more reliable, and probably more expensive me 
items may be separated from we items themselves and tits . Such media includes Winchester and magneto-opti-
uored in separate film . A system of this type can distrib oil disks . 
uu user arches to other portions of the truumix+ion and If m item stored in compressed data Libritry III is 
mewing ryctcut for ultimate distribution to the request- retrieved lm frequently, it my be stored in the com-
ing user. Further, to support a plurality of oxen, could- 55 pressed daU library 11! on a digital cassette ups . F.Lm-
pk versions of the item database may preferably ,aide p1a of such curette tapes are a Honeywell RSS-600 
tithe, on multiple database servers, in catalogs, or on (Honeywell Ira Minneapolis Minn .), Summus Juke-
other computer system. HoaFdm and ups library (Summm Computer Systems, 

The item database master cosy ,aide in the system Houston, Ts- !00.2519630), or equivalent cAswttc 
control computer 3123 where may be,updated and kept EO ups. All items stored in the compressed data library 
current a the contents of the compressed data library 11! am: on line ud am connected W the high speed 
Ilk . The dm stored in the hem database master may be network . Thus, they may be readily scared 
accessed by users via application programs, running on Instead of using a remote order protesting and item 
the system control computer 1127, and on the reception database 300, the compressed dm library 11t my in-
system 200 of !he user . Users may connect to the item 65 dude the program notes which were input by the ays-
daubase vu any available telecommunication channels . lem operator. The program rants may preferably in-
Copks of the item database master may be updated and clods the title of the item stored in the compressed data 
informed o! new entries into compressed data library library 118, chapter or wag tiffs, gunning times, ered- 
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its, the producer of the item, acting and production end a computes alder entry system . The user may ob 
credits, etc . The program notes of an item stored in we lain help in ordering an item from a computer syuthe 
compressed data library 118 may be thus contained sized voice. With cosh an access method, the oxr will 
within the compressed data file formed in the com- normally be aeceavng a dynamic catalog to oust them . 
pressed data formatter 117 . 3 Confirmation of selections end pricing information my 
In some cases, where multiple compressed data 1i- preferably be given to the user prior to completion of 

bnriec 118 are organized, the popularity code may the transaction. 
dictate distribution of a particular item to multiple dis- This process of access, performed by moots order 
Inbution systems . In such cues, a copy of the com- procrssing and item database configuration 300, shown 
praised data is sent to mother library and the other 10 in FIG . lc, preferably includes the following stapes, 
library an then distribute the compressed data co users shown in flowchart 3000 of FIG. 3 . First, the user calls 
concurrently with the original compressed data library the system access number (step 3010). Upon success-
118 . fully dialing she system access number, the uses receives 

7'he compressed data library 118 is composed of a instructions; from the system (step 3020). 71e inmuc-
npwork of storage devices connected through s High ] 5 lions may preferably include steps 16e uses must take in 
Performance Parallel Interface (HPPI) Super Control- order w place an order. Preferably, the instructions 
Itt (available from Maximum Strategy Inc., San lose, may be bypassed by the experienced user who knows 
G.) . Therefore, multiple communication controllers bow w plane m order. 
may preferably access the large quantity of data stored The user then enters a customer m code by which 
in compressed data library 118 at very high speeds for w the system aecasa the user's account, and indicates to 
transfer to a reception system 1(q of a user upon re- the system that the user is a subscriber of the system 
quest. For mom details on this configuration see Ohren~ (step 30.70). In response to the user entering his ID code 
stein, "Supetcomputat Seek High Throughput and in step 3030 the system confirms whether the war is in 
Expandable Storage", Compute Technology Review, good standing (step 0310). u the user is in good stand. 
pp. 33-39 April 1990. ZS lug, the system queues the user to input his ̀ squeal (step 
The use o! en HPPI controller allows file placement 30.50). 

onto multiple mass storage devices of the compressed The user `squat may preferably be made from a 
data library 119 wig a minimum of overhead . Daze- catalog seat to each of the subscribers of the system . 
baud management software controls we location and The user will preferably identify his choice and enter 
tracking of the compressed data library 118 which can 30 the corresponding identification node of the item (step 
be ]orated across multiple clusters of file servers con- 3060) . The system then preferably confis the selec-
nected together by one or more high speed networks lion that the user has made and informs the our of the 
over multiple systems . price of the selection (step 3070) . 
The transmission system 100 of the present invention The user then indicates whether the confirmation 

may also preferably include library access/interface 35 preformed in step 3070 is correct (step JO80). If the 
means (or receiving transmission requests to transmit wofwistion performed in step 3070 is correct, the um 
items and for retrieving formatted data blocks stored in +o indicates sad then inputs a desired delivery time and 
the compressed data library 118 corresponding to the delivery locadon~(step 3090) . 
requests from users . The compressed audio and/or If the confirmation performed in step 3070 does not 
video data blocks, along with any of the information w result in the selection desired by the user, the user re . 
about the itan stared in the compressed data library 118 inputs the item identification code in step 3060 and the 
may be accessed via library keen interface 121 . The confirmation steps 3070 .and 3080 zee repeated . There' 
library access interface 121 receives transmission re- fore, proper selection of the selected item is insured . 
quests either directly from the users or indirectly by Once these is confirmation, the user enters the playback 
remote order processing and item database 300. The 45 tune and destination in step 3090. 
transmission forma means 119 receives the request end The our then preknbly confirms that the order is 
retrieves she composite formatted data block of the correct (step 310D). The confirmation performed in step 
requested item stored in compressed data library 118 3100 includes confirmation of the entire transaction 
and converts the compressed formatted data block into including the selected its. the selected time of play-
a format suitable for transmission . The requested item is SO beck end the location of playback . The transaction is 
then sent to the our vie the transmitter 121 or directly then completed and the request is placed on a transmis-
via interlace 121 . sion queue et toe appropriate compressed data library 

In a preferred embodiment of the present invention, 118 (step 3110). 
customer access of an item narcd in compressed data Access by the user vie operator assisted service in-
library 118 vie the library access interface 121 may be SS eludes telephone operators who answer calls from the 
performed in various ways . The methods of requesting users. The operators can sign up new castomer4 ides 
a stored item ere analogous to melting en airline reserves- orders, end help with soy billing problems . The open-
don or transferring funds between bast accomts . Just for will preferably have computer terminals which give 
u there are different methods available for these pro- them access to account information end available pro-
cesses it is desirable to have several ordering methods Go gram information . Operators can also usist a user who 
available to the users of the system of the present inveo- does not snow a tide by looking up information stored 
bon . Fm example, telephone tone decoder and voice in file which may contain the program notes, as de . 
response hardware cosy be employed . Additionally, scribed above. Once the chosen program is identified 
operator assisted servile or user terminal interface may the operator informs; the user of the price. After the user 
be used. 65 confirms the order, the user indicates the desired deliv- 
Clsloma access via telephone tone decodes and ery time and destination . The operator then enten; the 

voice response hardware is completely electronic and user request into the system. The request is placed in the 
may preferably be performed between a system user transmission queue. 
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Access by a user terminal interface method provides 
the user with access from various terminals including 
personal computers, end specialized interfaces built into 
the reception system 200 for the user . Such access al-
lows a user to do a march of available programs from o 
computer screen . This process involves the steps X000 
shown in FIG. 4. 
FIG . 4 s A flowchart of a preferred method of user 

request via a user interface of the present invention. In 
the preferred method of FIG. I, the user lust logs onto 
the user terminal interface (step X010). After the user 
logs on, the uw MAY preferably select: a desired item by 
wrching the database of available title in the library 
system control computer 1127 a any remote order 
processing end item database 300 (step 1070). 7'he 
watch may preferably be performed wing the database 
containing the program notes, described above with 
respect to FIGS . 2a And 215 . It is possible to process 
orders and operate a database of available titles at multi-
ple locations remote of the source material library 111 . 
Users and orders processing operators may preferably 
uezu such remote system and may place transmission 
requests from these systems . Orden placed on these 
systems will 6e processed end distributed to the appro-
priate libraries. After the desired item it found, the user 
selects the item for transmission u a specific time and 
location (step b30) . 
To complete an order, the remote order procuring 

end item database 300 preferably connects to the com-
pressed data library 11! of choice via the library access 
interface ISl end communicates with the library system 
control computer 1133 . Preferably the user's account 
1D, identification of the item for transmission end 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 she 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 re-
quested item to the reception system 200 of the user. 
The queue mwger program also operates in the system 
control computer and keeps tack of the user ID, the 
chosen program end pries, 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 entices best use of 
the avulable 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 a single 
file, stored in the compressed dais Ibnry 118 . During a 
given dens period, the queue manager program will 
optimize access to we compressed data library 118, 
wherever possible it will place the data on multiple 
outputs for simultaneous transmission to mom than one 
requesting user . 
The conversion performed by transmission dais con-

verter 119 encodes the dais for the transmission ctun-
nd . The transmission dais converter transfers the de . 
tired segment of dais from the compressed data library 
]16 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 dais library 118, for sending at 

16 
least a portion of a specific file to at lean one remote 
location . The transmission end receiving system of the 
present invention preferably operates with any available 
communication channels Each channel type is accessed 

S through the use of a communications Adaptor board Or 
processor connecting the data processed in the vans 
mission forma converter 119 to the transmission chan- 
nel . 
A preferred embodiment tithe present invention also 

to includes mew by which to Access mers via common 
Access line. These may include standard telephone, 
ISDN or H-ISDN, microwave, DHS, cable television 
systems, MAN, high pad modem, or communication 
couplers . Metropolitan Area Network (MANi) which 

IS am common carries or private communication channels 
me designed to lids uses in a region . MANS are de- 
acn'bed by Mortede end Campbell in "Metropolitan- 
Area networlu" (IEEE Spectrum, May 1990 pp . 40-42) . 
The COmmONGIl00 lines are used W LROmIf the COm" 

2o paned data u rates up m, typically, 10 Mb/ac . 
In order to serve a multitude of channel types, a 

preferred embodiment of the present invention includes 
a multitude of output pore of each type connected to 
one or more computers on the transmission end receiv- 

13 ing system . The management of transmission is then 
distributed . That is, the computer controlling the tram- 
mission queue tells the transmissi on encoding compute 
its task end then the task it executed by the transmission 
encoding computer, independent of the transmission 

JO queue computer . The transmission queue computer 
provides the data for transmission by the rile server 
which also distributes to other transmitters located in 
the same or other transmission encoding computers. 
FIG . S is a flowchart of a prefmed method d imple- 

75 meeting a queue manages 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 11! end logically connects 
the item stored in compressed data library 118 to the 

40 communications controller, illustrated in FIG. b (step 
SO10) . After availability is confirmed in step 5010, the 
data awaits transmission by the transmitter 122. 

After availability is confirmed in step 3010, the com- 
munications controller prdenbly vulva the physical 

45 connection to the reception system 200 of the user (step 
$030) . This is normally done by dialing the receiving 
device of the user. 7'6e reception system 200 preferably 
answers the incoming call and confirms the connection 
(S/!p $W. 

30 Once connected to the reception system 500 in steps 
1020 and 5030, the dais stored is compressed dais li- 
brary 119 is preferably truisferred m data blocks from 
the compressed data library III to the communicetiorts 
controller (step 5010) . The data blocks am buffered by 

SS the communications controller. The buffered dais is 
ant down the communications channel to the reception 
system 300 by transmitter 122 (step SON). 
The transmitter lu places the formatted data onto 

the communications channel . This is an electrical con- 
60 version section and the output depends upon the chosen 

communication pith. The signal is tent W the reception 
system 300 in either a two way or a one way communi- 
atioo process . In a standard telephone connection, the 
transmitter 122 is preferably a modem . When using an 

65 ISDN channel, the transmitter 1]2 is preferably a data 
coupler . 

Iv 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- contents, end connection toss . By proper factoring of 
ria communicetioo channels whenever possibly These these variables, efficient use of the available distribution 
channels include common telephone service, iSDN and chancels may be achieved . 
Brwdband ISDN, DHS, cable television systems, mi- FIG. 6 illustrates a block diagram of a preferred im-
aowavq end MAN. 3 plemrnLtioq of the reception system 200 according to 

In order that reception is performed efficiently, the the prams invention. The reception system 100 is fe- 
reception system 70D confirms reception o! the initial spvnaiw to user requests for information stored in 
data block before receiving the remainin g data blocks souks material library 111. the reception system 2110 
whenever payable (step 3060) . After all data blocks includes tranxeiver 301 which receives the audio and-
have been received and reception is confirmed, the 10 /or video information transmitted by transmitter U2 of 
communications controller breaks the physical comet- the transmission system 100 . The transceiver 201 amo-
bon w the reception system 300 (step 3070). Then, con- mafiully receives the information from the transmitter 
fumation of the transmission u seat to 16e queue msn- 112 as compressed formatted data blocks. 
agc (step SO80) . Finally, the queue manager updates we The transceiver 201 is preferably connected to re-
list and sends the information w the billing program, IS cdva format converter 202. 1'6e receiver format con-
which updates the account of the cur (step 5090) . vertex 202 converts the compressed forinatted data 
When item distribution occurs through s broadcast- blocks into a format suitable for playback by the user in 

mg method such as a communications satellite, the pro- real time . 
au is one way, with ongoing reception not being con- In the reception system 200 of the present invention, 
fumed by the reception system 200 . In these situations, 30 we user may went W play back the requested item from 
wine further redundancy is included by transmission the source material library 111 at a time later than when 
formatter 112 with the data blocks for error correction initially requested. If that u the case, the compressed 
processing W be performed in the reception system 200 . formatted data blocks from receiver format convener 
In such one way communication situations, the queue 202 ere stored in storage 103 . Stooge 203 allows for 
manager program sunning in library system control 25 temporary stooge of the requested its until playback 
computes 1123 confirms reception, via telephone line is requested . 
connection for example, to the reception system 200 When playback is requested, the compressed format -
after distribution. This should occur prior to updating reel data blocks ire gent to data formatter 204. Date 
the user's account and the dispatch lists . formatter NN processes the compressed formatted data 

7Le real time output signals are output to a playback 30 blocks and distinguishes audio information from video 
system such as an audio amplifier and/or television . information . 
This output may also be sent to an audio/video recorder 'The separated audio end video information are re 
fm more permanent storage. Moreover, in the prcfared spectively decompressed by audio decomprasor 209 
embodiment only non-copy protected data can be n- and video dxomprnsor 208. The decompreewd video 
corded on an audio/video recorder . Any material IS date is then sent simultaneously to convener 2116 includ " 
which is copy protected will be scrambled at the video ing digital video output converter 311 end analog video 
output m a way which makes it vieweble on a standard output converter 313. The decompressed audio date is 
audio/video receive but does not allow for recording sent simultaneously to digital audio output converts 
of the material . 211 and analog audio output converter 216. Ile outputs 
The reception system 2(10 has playback controls simi- w from converters 211-314 are produced in real time . 

tar to the controls available on a standard audio/video T'he real time output sisals are output to a playback 
recorder. These include : play, fast forward, rewind, system inch as a TV or audio amplifier. They cosy also 
stop, pause, and play slow. Since items we preferably be sent to an audio/video recorder of the user . By using -
stored on random access media, the fast forward end the reception system 3(q of the present invention, the 
rewinding functions are simulations of the actual events 45 cur may utilize the cop, pause, and multiple viewing 
which occur on a standard audio/video recorder. functions of the receiving device . Moreover, in a pre-
Frames do not tear o on an audio/video recorder, but ferred embodiment of the proms invention, the output 
in fur play modes they go by very quickly . format converters may be corrected to a .recorder 

7'he library access interface 121 in the reception sys- which enables the cur w record the requested item for 
rein 300 preferably includes a title window where a list 50 further multiple playbacks. 
of available tides we alphabetically listed . This window FIG. 7 is a flow chart 400 of a preferred method of 
bas two mode: local listing of materiel contained distribution of the present invention. The distribution 
within the library system control computer 1133, end method is preferably responsive to requests identifying 
library listing for all available titles which may be n- information to be sent from the transmission system 100 
served from the available, remotely accessible libraries. SS to remote locations . Method 400 sutures that the items 
The titles listed is this window are tint from the data- bees already been stored in compressed data library 
ban on the library system control computer 1153 or the 118 . 
remote order processing end item database 300. As fflusvsted m FIG. 7, the fuss step of the distribu-
The system may also preferably include dispatching lion method 400 involves retrieving the information for 

control software which receives input from the remote 60 selected item in the source material library 111, upon e 
order processing and item database 300 end sends distri- request by a user of the distribution system (step N2) . 
burion requests to we distribution systems. In instances This is analogous w eking books off of a shelf at the 
where not dl items are contained in cacti of the coin- local public library after the person has decided that he 
pressed dun libraries 118, the dispatching software will or she would like w end them : 
seep a list of the available tides in a particular coin- 65 After the information for the selected rums is re-
pressed data library 118 . 71e dispatch software may vieved in step "12, she distribution method X00 of the 
also preferably coordinate network tic, source mate- present invention further comprises the step of proccss-
rial library 111 utilization, source material library 111 ing the information (or efficient transfer (step L13). 73e 
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processing performed in step 113 preferably includes of we decompressed data, u required by the configun-
ucigning a unique identification code to the retrieved Uoo of the reception system 10D. 
information performed by identification encoder 112, As shown in FIG. !e, the same block, for examplq 
shown and described with respect to FIG . 1a (step block 1, may be simultaneously transmitted over differ-
413a) . The processing also preferably includes placing 1 ent distribution duw¢ls. The blacks when transmitted 
the retrieved information into a predetermined format over one of the distribution channels may have receivu 
it formatted data by converter 113 (step 413b), and addresses appended to the blocks or the reception cys-
plrcing the formatted data into a sequence of address- lem 200 may hive be= preconfigured to receive the 
able data blocks by ordering mum 114 (step 113c), blocks comprising data tnmea for particular items from 

Processing step IIS also includes compressing the 10 the active distribution channel . 
formatted MW sequenced data performed by data com- Other embodiments of the invention will be apparent 
piawr 116 (step U3d), and storing as a 61e the com- m those drilled in the art from consideration of the 
prayed sequenced data received from the data com- specification and practice of the invention dashed 
prestion menu with the unique identification assigned herein . It is intended that the specification and examples 
by the identification encoding muni (step "13e). 13 be considered u exemplary only, with the true scope 

After the information u processed for efficient truss- and spirit of the invention being iadicsted by the fo]low-
kr, in subtteps 413o-e of step 113, the distribution ing skims. 
method 400 of the present invention preferably include Whit is claimed is : 
the pep of poring the processed information u stared in 1. A transmission system !or providing information to 
a compressed data library (step U4) . Preferably, the 20 be transmitted t0 remote locations, the transmission 
compressed dais library is analogous W compressed system comprising : 
dap library 118, described with respect to FIG. ?a library means for storing items containing informi-
Afta the information is stored in a compressed data lion ; 

library 118, the transmission and receiving rystem pref- identification encoding means for retrieving the infor-
rnbly waits to receive a transmission request (step q5) . 25 motion in the items from the library means and for 
Upon receiving a transmission request, from trtnsmis- assigning a unique identification code to the re-
uon system 100, the compressed formatted data u pre! trieved ia(omution; 
mbly converted for output to a reception system 200, conversion mans, coupled to the identification en-
selected by the use. The information is preferably coding means, for placing the retrieved informs. 
transmitted over an cussing communication channel to JO slop into a predetermined tomtit u formatted data ; 
a reception system 300, and is received by that system ordering mans, coupled to the conversion mans, for 
(step " 17) . When the information is received in step 417, placing the formatted data into a sequence of ad-
it is perknbly formatted for the particular type of re- dreoable data blocks ; 
caption system 200 to which the information is ant . compression means, coupled to the ordering means, 
The received information is preferably buffered (step 35 for compressing the formatted and sequenced dais 

418) by a storage means analogous to element 7113 blocks; 
shown in FIG. 3. The information is preferably buffered comprised dais storing mans, coupled to the data 
w that it may be stored by the user for possible future comprevioo mans, for staring as files the com-
viewings . "Rae requested information is then played pressed, sequenced dais blocks received from the 
back to the reception system 200 of the user at the lime 40 dais compression means with the unique identifies-
requested by the user (step X79), slop code assigned by the identification encoding 
FIGS. Io4e are block diagrams of preferred ample- mans; and 

mrnutions of data structures and data blocking for transmitter mum, coupled m the comprised dais 
items in the audio and video distribution system . FIG . storing mass, for pending at least a portion of one 
b shows the block structure of video dais where a 45 of the fits to a reception system at a head end of a 
video frame $12 is composed of a plurality of video cable television system for subsequent transmission 
umles bll, and a second of video !13 is composed of a to one of the rote locations. 
plurality of video frames 812. 3 . A distribution method responsive to requests from 
FIG . t6 shows the blocs structure of audio dais a user identifying items in a transmission system con-

where an audio dais frame 122 is composed of a plural- 30 Dining information m be gent from the transmission 
sty of audio samples Bil, and a second of audio 673 is system w receiving systems at remote lomfions, the 
composed of a plurality of audio data frames 822 . FIG . method comprising the steps of 
k chows the blocs structure of a data frame !33 cram- storing, in the transmission system, information from 
pored of a plurality of dais bytes R11. T'he combination items in a compressed data form, the information 
of the audio trams 912, video frames lit, and dais SS including an identification node and being placed 
trams $32 comprise the elements of a single item . FIG . into ordered data blocks; 
W showy a blocs representation of for three illustrative tending a request, by the user to the transmission 
item which may be cored in the source: material library system, for at least a put of the stored information 
111 . Each of items 1J contains its own arrangement of W be tranwitted to a reception system associated 
video frames " 11, audio frames " 31, and dais frames 60 with a receiving system at one of the remote loca-
W2. slops selected by the user; 
FIG. & Thaws methods of distribution to reception sending at least a portion of the stored information 

systems 200 with both multiplexed and non-multiplexed from the transmission system to the reception sys-
signd paths, both addressed and non-addressed blocks tam; 
of items. A block of an item my be an entire item or, 65 receiving the sent information by the reception sys-
alternatively, may be only a portion of an item, as u- tam ; 
tested by a user. Furthtt, the blocks may be composed storing a complete copy of the received information 
of either compressed, as required by the configuration in the reception system; and 
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System to receiving systems u rote locations, the 
method comprising the steps of. .- 

staring . in the transmission system, information from 
items in a comprised data form, the information 
including an identification code and being plead 
into ordered daft blocks; 

sending a request, by the seer to the transmission 
system, for at lest a pan of the stored information 
to be transmuted to a receptive system associated 
with a receiving system at one of the remote loca-
tions selected by the user-, 

sanding at least a portion of the stored information 
from the transmission system to the reception sys-
tem ova au optical fiber communication path ; 

receiving the sent information by we reception sys-
tem: 

storing a complete Copy of the received information 
m the reception system; and 

playing back the stored copy of the information sent 
ova a cable communication path from the rmep. 
tioo system w the receiving system et the selected 
remote location et a time requested by the user . 

6 . A receiving system responsive to a asst input iden-
tifying a choice of an item stored in a source material 
library at a transmission system a be played back to a 
uses at a location remote from the source materiel G-
bnry, the item containing information to be sent from 
the transmission system to the receiving system, the 
receiving system comprising : 
requiting means for transmitting W the sours 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 pew from the transmission system as et 
least one compressed, formatted den block; 

receiver format conversion 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 meths, coupled to the receiver format con-
version means, for storing a complete copy of the 
formatted data ; 

decompressing mans, coupled to the receiver format 
conversion means, and located at a bud end of a 
cable television system, for decompressing the 
copy of the formatted date; anti 

output data conversion m"-` coupled to the decom-
ptesvng means, for playing bade the decompressed 
copy of the data, received ova a cable communi-
ation Path. at a time specified by the user and 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 items containing informa-
tion ; 

identification encoding meow 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 rn-
coding means, for placing the retrieved in(orma-
fiou into a Predetermined format u formatted data; 

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

21 
playing back the pored copy of the information from 

the reception system to the receiving system at the 
selected remote location et a time requested by the 
User. 

3. A receiving system responsive to a user input iden- S 
tifying a choice of an item stored in a source material 
library at a transmission system w be played beck to a 
user at a location remote from the source material G-
bnry, the its containing information to be sent from 
the transmission system to the receiving system, the 10 
receiving system comprising : 

requesting mans for transmitting to the source mate-
rial library in the transmission system the identity 
of the item; 

transceiver mans, coupled to the requesting mans, 15 
for receiving the item from the transmission system 
as at least one compressed, formatted data block; 

recdvc format conversion means, coupled to the 
transceiver mans, for converting the at least one 
compressed, formatted data block into a formal p 
soluble for storage processing, and for playback at 
the receiver system; 

storage morns, coupled to the receiver format con 
vision means, for storing a complete copy of the 25 formatted data ; 

decompressing means, coupled to the receiver format 
conversion means, and located at a head end of a 
cable television system, for decompressing the 
copy of the tomcatted data ; end 30 output data conversion means, coupled to the decom- 
preging means, for playing back the decompressed 
copy of the data at a time specified by the user end 
at a user receiver . 

L. A transmission system for providing information to 35 
be transmitted to remote rotations, the transmission 
system comprising: 

library means for storing items containing infolma-
tion ; 

identification encoding means for retrieving the rotor- ep 
oration in the items from the library mans end for 
assigning a unique identification code to the re-
trieved information; 

conversion maim, coupled to the identification en-
coding means, for placing the retrieved informs- 45 
don into a predetermined format as formatted data ; 

ordering means, coupled to the conversion means, for 
placing the formatted data into a sequence of ad . 
drtssable data blocks; 

compression enema, coupled to the ordering means, 50 
for compressing the formatted end sequenced data 
blocks, 

compressed data storing means, coupled to the tints 
compression means, for storing as film the com-
pressed, sequenced data blocks received from the s5 
data compression mans with the unique ideutifica-
Gon code fatigued by the identification encoding 
means ; end 

transmitter mans, coupled to the compressed data 
storing means, for sending at taut a portion of one 5p 
of the files to a reception system et a head end of e 
table television system over an optical fiber com-
munication path for subsequent transmission over a 
able communication path to one of the remote 
locations . 65 

3. A distribution method responsive to requite from 
a user identifying items in a transmission system con. 
Dining information to be sent from the transmission 
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compression means, coupled to the ordering menu, 
for cqmpresting the formatted and sequenced data 
blacks ; 

compressed data storing mans, 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- 

65 

24 
lion code assigned by the identification encoding 
mum; end 

transmitter means, coupled to the compressed data 
storing means, for ending at lent a portion of one 

S of the files via an optical fiber communication path 
to one of the rcmoa location . 

. . . . . 

10 

30 

25 

30 

35 

40 

as 

so 

53 

60 
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AO 440 (Rev . 8/01) Summons in a Civil Action 

UNIThil STATES DISTRICT CURT 
Um uI NHL Northern District of Georgia 

`1 04 C V 177 g 

TO: (Name and Address of Defendant) 
Acacia Media Technologies Corporation 
500 Newport Center Drive 
Newport Beach, California 92660 

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 betaken 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 . 

/b' C~ 
DATE 

`,'1 l IIaCM 
(BY) DEP CLERK 

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

v . 

ACACIA MEDIA TECHNOLOGIES 
CORPORATION, a Delaware Corporation, 

SUMMONS IN A CIVIL CASE 

CASE NUMBER : 

YOU ARE HEREBY SUMMONED and required to serve upon PLAINTIFF'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 

LgfW D. THOISAB 

CLERK 
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A04A0 (Rev . 8/01) Summons in a Civil Action 

I) As to who may serve a summons see Rule 4 ol'Ihe Federal Rules of Civil Procedure . 

&ETIIRNAESEAVIC'T --

Service of the Summons and Complaint was made by men" 
DATE 

NAME OF SERVER (PR/N7) TITLE 

0 Served personally upon the defendant . Place where served : 

0 Left copies thereof at the defendant'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 : 

Resumed unexecuted : 

Other (specify) : 

STATEMENT OF SERVICE FEES 

TRAVEL SERVICES TOTAL 

1 declare under penalty of perjury under the laws of the United States of America (hat the foregoing information 
contained in the Return of Service and Statement Fees is true and correct . 

Executed on 
Date Signature ofServer 

Address of Server 
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