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can provide audio or visual signals. Once the programs are

received from the extemal program sources. the operations

center 202 digitizes (and preferably compresses) any

program signals received in analog form. The operations

5 center 202 may also maintain an internal storage of programs.

The internally stored programs may be in analog or digital

form and stored on permanent or volatile memory sources.

including magnetic tape or RAM. Subsequent to receiving

programming. the operations center 202 packages the

10 programs into the groups and categories which provide the

optimal marketing of the programs to subscribers. For

example. the operations center 202 may package the same

programs into different categories and menus for weekday.

prime-time viewing and Saturday afternoon viewing. Also. the

15 operations center 202 packages the television programs in a

manner that enables both the various menus to easily

represent the programs and the subscribers to easily access

the programs through the menus.

The packaging of the digital signals is typically

20 performed at the operations center 202 by computer assisted

packaging equipment (CAP). The CAP system normally

includes at least one computer monitor, keyboard. mouse.

and standard video editing equipment. A programmer

packages the signals by entering certain information into the

25 CAP. This information includes the date, time slot. and

program category of the various programs. The programmer

and the CAP utilize demographic data and ratings in

performing the packaging tasks. After the programmer

selects the various programs from a pool of available programs

30 and inputs the requisite i.nfon'nation. the programmer. with

assistance from the CAP. can select the price and allocate

transponder space for the various programs. After the
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process is complete. the CAP displays draft menus or

program schedules that correspond to the entries of the

programmer. The CAP may also graphically display allocation

of transponder space. The programmer may edit the menus

5 and transponder allocation several times until satisfied with

the programming schedule. During the editing. the

programmer may direct the exact location of any program

name on a menu with simple commands to the CAP.

The packaging process also accounts for any groupings

10 by satellite transponder which are necessary. The operations

center 202 may send different groups of programs to

different cable headends 208 and/or set top terminals 220.

One way the operations center 202 may accomplish this task

is to send different program packages to each transponder.

15 Each transponder. or set of transponders. then relays a

specific program package to specific cable headends 208

and/or set top terminals 220. The allocation of transponder

space is an important task performed by the operations
center 202.

20 The operations center 202 may also ‘insert’ directions

for filling local available program time in the packaged signal

to enable local cable and television companies to fill the

program time with local advertising and/or local

programming. Consequently. the local cable headends 208

25 are not constrained to show only programs transmitted from

the operations center 202. New set top converters will

incorporate both digital and analog channels. Therefore. the

cable headend 208 may combine analog signals with the

digital signals prior to transmitting the program signals to

30 the set top terminals 220.

After the CAP packages the programs. it creates a

program control information signal to be delivered with the
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program package to the cable headend 208 and/or set top

terminal 220. The program control information signal

contains a description of the contents of the program

package. commands to be sent to the cable headend 208

5 and/or set top terminal 220. and other information relevant

to the signal transmission.

in addition to packaging the signal. the operations

center 202 employs digital compression techniques to

increase eidsting satellite transponder capacity by at least a

10 4:1 ratio. resulting in a four-fold increase in program delivery

capability. A number of digital compression algorithms

currently exist which can achieve the resultant increase in

capacity and improved signal quality desired for the system.

The algorithms generally use one or more of three basic

15 digital compression techniques: {1} within—frame (intraframe)

compression. (2) frame-to-frame (interframe) compression,

and (3) within carrier compression. Specifically. in the

preferred embodiment. the MPEG 2 compression method is

used. After digital compression. the signals are combined

20 (multiplexed) and encoded. The combined signal is

subsequently transmitted to various uplink sites 204.

There may be a single uplink site 204 or multiple

uplink sites (represented by 204'. shown in phantom in

Figure 1) for each operation center 202. The uplink sites

25 204 may either be located in the same geographical place or
may be located remotely from the operations center 202.

Once the composite signal is transmitted to the uplink sites

204. the signal may be multiplexed with other signals,

modulated. upconveried and amplified for transmission over

30 satellite. Multiple cable headends 208 may receive such
transmissions.
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In addition to multiple uplinks. the delivery system 200

may also contain multiple operations centers. The preferred

method for using multiple operations centers is to designate

one of the operations centers as a master operations center

5 and to designate the remaining operations centers as slave

operations centers. ln this configuration. the master

operations center coordinates various functions among the

slave operations centers such as synchronization of

simultaneous transmissions and distributes the operations
10 workload efficiently.

4. gable Hgageng

After the operations center 202 has compressed and

encoded the program signals and transmitted the signals to

the satellite. the cable headend 208 receives and further

15 processes the signals before they are relayed to each set top

terminal 220. Each cable headend site is generally equipped

with multiple satellite receiver dishes. Each dish is capable

of handling multiple transponder signals from a single

satellite and sometimes from multiple satellites.

20 With reference to Figure 3. as an intermediary between

the set top terminals 220 and the operations center 202 and

master control uplink site 211 (or other remote site]. the

cable headend 208 performs two primary functions. First.

the cable headend 208 acts as a distribution center. or signal

25 processor. by relaying the program signal to the set top

terminal 220 in each subscriber's home. In addition. the

cable headend 208 acts as a network controller 214 by

receiving information from each set top terminal 220 and

passing such information on to an information gathering site

30 such as the operations center 202.

Figure 3 shows an embodiment where the cable

headend 208 and the subscriber's home are linked by certain
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communications media 216. In this particular embodiment.

analog signals. digitally compressed signals. other digital

signals and up-stream/interactivity signals are sent and

received over the media 216. The cable headend 208

5 provides such signaling capabilities in its dual roles as a signal

processor 209 and network controller 214.

As a signal processor 209. the cable headend 208

prepares the program signals that are received by the cable

headend 208 for transmission to each set top terminal 220.

10 In the preferred system. the signal processor 209 re-routes

or demultiplexes and recombines the signals and digital

information received from the operations center 202 and

allocates different portions of the signal to different

frequency ranges. Cable headends 208 which offer different

15 subscribers different program offerings may allocate the

program signals from the operations center 202 in various

manners to accommodate different viewers. The signal

processor 209 may also incorporate local programming

and/or local advertisements into the program signal and

20 forward the revised signal to the set top terminals 220. To

accommodate this local programming availability, the signal

processor 209 must combine the local signal in digital or

analog form with the operations center program signals. If

the local cable system uses a compression standard that is

25 different than the one used by the operations center 202. the

signal processor 209 must also decompress and recompress

incoming signals so they may be properly formatted for

transmission to the set top terminals 220. This process

becomes less important as standards develop (i.e.. MPEG 2).

30 in addition. the signal processor 209 performs any necessary

signal decryption and/or encryption.
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