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The present invention relates generally to audio-
visual media broadcasting and advertising. More specifically,
the invention relates to satellite-based transmission systems

10 for distributing point-of-purchase video advertising to retail
stores.

Commercial network television has been reccgnized as
a powerful and efficient medium for broadcasting advertising
messages to a large, widely disbursed audience. As a result,

15 network television traditionally has garnered a major share of
advertising budgets. However, due to a variety of factors,
commercial television advertising revenues have been dropping
over the past several years, a trend which is expected to
continue. One major drawback of television advertising is

20 network television's ability to do nothing more than deliver a
large number of impressions to a large and relatively
undifferentiated audience. Advertising dollars are
ineffectively spent on messages that reach the wrong audiences
under the wrong circumstances. Further, national network

25 television is well suited only for the limited number of
product categories which are truly national in scope and
relatively impervious tc regional and seasonal variation.
Moreover, the cost of multiple regiocnal campaigns will often
equal or exceed that of a national program.

30 Point of purchase promotion accomplishes what in-home
television cannot, in large part because it is directed not
toward passive, unreceptive viewers, but rather toward
consumers who are actively making choices and seeking

information. Ample evidence demonstrates consumers in a
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w

shopping environment are much more susceptible to televised
messages than otherwise.

However, current point of purchase advertising
orograms have severe limitations. Tor the most part they are

rased on a static. print-oriented media comprised of signage or
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signs, similar to reader boards found in major airports and
brokerage hcuées, in the high~traffic aisles of supermarkets.
Such silent reader boards, with limited two-dimensional
10 displays, do not have the effectiveness of television in
catching and retaining viewer attention.

Another known variation on electronic point-of-
purchase advertising utilizes electronic display screens such
as liquid crystal displays on individual shopping carts which

15 convey messages to the shopper. Such systems again do not have
the effectiveness of television, and further require a great.
deal of maintenance down-time due to their susceptibility to
damage.

Other known sysﬁems have used satellite-transmitted

20 television to broadcast advertising into supermarkets.

However, such systems are typically based on commercial network
programming and have typically located television monitors only
at checkout counters. Further, known satellite-based systenms
do not permit on-line selective customizing of promotional

25 messages by aisle, store, chain, geographic area or demographic
profile.

BUMMARY OF THE INVENTION
The present invention responds to the need for an
30 effective and cost-efficient point-of-purchase promotional
medium. The invention provides a method and apparatus for
distributing and broadcasting a customized video program from a
distribution center to a plurality of geographically dispersed
receiving sites. 'In a first embodiment, entertainment-based
35 commercial promotional programming in full motion video format
is broadcast via satellite to the point of purchase in retail
outlets nationwide. The signal is received through an antenna
at each location and broadcast throughout the store by monitors
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shoppers as they move through the aisles.

A unique aspect of the invention is its capability
for on-line creation of audio-visual programs customized for
individual retail chains, stores, or ultimately aisles within a
store, as well as for particular geographic areas and times of

10 day. Unique programs tailored to a particular demographic
market are assembled on-line and broadcast simultaneously to a
multitude of different locations. This feature eliminates the
need for producing separate video programs on separate
videotapes for each customized program desired, and requires

15 1little or no operational intervention of personnel at the
store.

In a first embodiment, the invention provides a video
media distribution network comprising a distribution center
having means for transmitting a network-wide video program and

20 wmarket specific segments to a plurality of receiving sites each
having an associated address. The market-specific segments
each include a destination address and a set of control data
encoded into the segments. The receiving sites comprise means
for receiving the network-wide video program and market-

25 specific segments, means for reading the destination address in
the market-specific segments, means operative when the
destination address matches the associated address of the
receiving site for inserting the market-specific segments into
the network-wide video program according to commands contained

36 in the control data to produce a customized program, and means
for displaying the customized program.

In a further embodiment, a network-wide program is
transmitted from the distribution center over a first channel
and a series of market-specific segments are transmitted over

35 one or more additional channels. Each market specific segment
is assigned an address and a package of control data encoded
into a known data location in the video signal. Receivers in
each retail store receive the signals for both the network-wide
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specific segment corresponds to the store, the insertion
control unit reads the control data in the segment. A

10 switching command contained in the control data will direct the
receiver to switch to another channel to play the market-
specific segment.

The network-wide and market-specific segments may be
transmitted in either analog or digital signals. Usually, if

15 analog signals are used, at least two transponders of a
satellite are utilized, one for the network-wide program and a
second for a series of market-~specific segments. If digital
signals are used, on the cther hand, a single transponder of
the satellite may be used. Usually, the digital signals are

20 compressed in the distribution center using digital compression
techniques. Depending upon the degree of compression, up to
ten or more digital channels may be broadcast over a single
satellite transponder. One digital channel is usually used for
the network-wide program, and the remaining digital channels

25 may then be used for the market-specific segments.

At the receiving site, in the analog embodiment, the
insertion control unit directs the receiver to tune into either
the first channel over the first transponder, or the second
channel over the second transponder, depending upon the

30 switching command of the market specific segments. In the
digital embodiment, the insertion control unit may direct the
receiver to switch among the digital channels while remaining
tuned to the same transponder, or, where multiple transponders
are utilized, to switch among various transponders.

35 The switching commands and other control data are
usually encoded intoc both the market specific segments and the
network-wide program so that the code will be available for
detection by the insertion control unit regardless of the
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switch to the appropriate channel if the switching command so
instructs. In the analog embodiment, the switching command and
other control data are usually carried in a vertical blanking
interval in the signal. In the digital embodiment, the control
data are preferably encoded in a separate channel reserved for
such data. .

The invention further affords communication between
the advertising distribution network and host computers in each
retail location or a central computer at a remote site. This
is particularly useful for product promotions and pricing
changes, wherein a network advertiser offers a reduced price,
coupon, two-for-one sale, or other such promotion. Such
promotional information may be conveyed to the distribution
network from an organization's central computer, carried in the
control data with the video signal so that the controller in
each store may read the information and communicate it to the
store's host computer. The host computer may then
automatically adjust prices at the cash registers or notify
cashiers of the promotion.

Because of its ability to tailor its commercial
messages to particular chains, stores, aisles, times of day and
geographic regions, the distribution network of the present
invention provides advertisers the capability to reach target
audiences with custonized messages. Further, such customized
programming is assembled on-line at each receiving site
according to control data encoded in the video signal,
eliminating the need for pre-assembly of multiple unique
programs, or the involvement of personnel at the receiving
sites.

The second embodiment of the present invention is
similar to the first embodiment. Differences include the
additions of (1) an information trafficking system, (2) a
distributed audio system, (3) a live interrupt feature and (4)

a receiver. In order to incorporate these additions such that
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contained in the control data which continually produces the
sequence of the regional-specific and the market-specific
10 segments within the customized program. In addition, the
trafficking system manages the information in the network and
generates bills from information which it has gathered and
consolidated.
The distributed audio system provides audio control
15 assistance to the means for displaying the customized progranm
by adjusting the level of audio in various areas of the retail
store in response to the existing noise levels in various zones
within the receiving sites.
The live interrupt feature allows unanticipated
20 segments to interrupt the customized program. These
unanticipated segments are typically last minute additions
which are transmitted from the distribution center with
destination addresses. They are then received by the receiving
sites, directly sent to the decoder, and then played. The
25 interrupt feature permits the regional-specific and market-
specific segments to be overridden by the unanticipated
segments according to commands contained in the control data
such that an altered customized program is produced and
displayed.
30 The receiver stores the desired segments from the
regicnal-specific, market-specific and unanticipated segments.
In addition,. this decoder facilitates the interrupt feature
described above.
A further understanding of the nature and advantages
35 of the invention may be realized by reference to the remaining
portions of the specification and the drawings.
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Fig. 4 is a block diagram of the receiver of the
decoding and switching system of Fig. 3.
10 Fig. 5 is a block diagram of the insertion control
unit of the decoding and switching system of Fig. 3.
Fig. 6 is a data flow diagram of the uplink control
system of Fig. 2.
Figs. 7A-7B are software flow diagrams of the
15 software running the uplink control system of Fig. 2.
Figs. 8A-8F are software flow diagrams of the
software running the insertion control unit of Fig. 5.
" Pig. 9 is a block diagram of the distributed audio
'system. -
20 ; Fig. 10 is a process flowchart for the control
processor in the audic controller. _
Fig. 11 is a block diagram of the audio controller in
the distributed audio systen.
Fig. 12 is a block diagram showing the various
25 subsystems and peripheral interfaces of a specific receiver
system.
Fig. 13 is an electronic block diagram of a receiver
systen.

30 DESCRIPTICN OF SPECIFIC EMBODIMENTS
The present invention provides a distribution network
for transmitting real-time motion video, usually in the form of
promotional advertisements, from a distribution center to a
multitude of receiving sites, typically retail stores,

35 ° dispersed over a wide geographic area. Preferably, programs
are transmitted via satellite and are receivable via antennae
at the receiving sites. Television monitors.located at
selected points in the receiving sites display the programs to
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Identified; the 1T nsertion control unit drreCts the receiver to display the

net wor kB wi dxrom that played in another. Equally important is the
invention's on-line insertion of custom, market-specific
segments in a general, network-wide program without the need
for pre-assembly of each unique program or operational
involvement of personnel at the receiving sites.

10 In a first embodiment, as illustrated in Fig. 1, the
distribution network includes a plurality of video program
sources 2 coupled to an uplink control system (UCS) 4 in a
distribution center D.C. UCS 4 performs the functions of
accessing and playing back video source material, encoding the

15 video signal with control data for directing switching
equipment in receiving sites RS, and transmitting the video
signal encoded with control data to a plurality of receiving
sites RS via uplink antenna 6 and satellite 8. Each receiving
site RS includes a downlink antenna 10 for receiving signals

20 from.the satellite, a decoding and switching system 12 which
reads the control data and switches between video channels, and
a network of televisions 14 for displaying video programs. A
host computer system 13 is coupled to decoding and switching
system 12 and communicates with UCS 4 via data communication

25 link 15.

The uplink control system 4 in the distribution
center DC is illustrated in Fig. 2. A network-wide program 20,
usually comprising a series of full motion video segments
stored on video storage media such as video tapes or optical

30 disks, is played on a video playback device 32, which will
comprise one or more video cassette recorders (VCRs), optical
disk (videodisk) players, or other conventional recording media
playback devices, such as the Sony BVW-60 VCR or Pioneer VDR-
V1000 Videodisc Player. The network-wide program is played

35 over a first source channel of the network.

Market-specific segments 22 stored on video storage
media are played on video playback devices 32 over one or more

additional source channels. The network may further include a



progr am awOt9ae03993 st channel . Wien the address of a narket- BOEAISY3207449
segnent corresponds to the store, the insertion control unit reads the
control data in the segnent. A swi tching gommand contained in the control
data will direct the receiver to switch to another channel to play the

mar ket - s 6éf£m5§GHF8é ré@ézGE%Vﬁﬁkc &Eiéﬂgfnﬁéﬁéiv§ Cviaéoseaaﬁahﬁsnay
N Lty

be transmtted IE el ther anal og gnal s. anal og
si gnal s arErﬁg%B tied) tasthed ?F%ﬁ%% rgrﬁF %?%%f%l*??% é?@sutPY|Ee8"

one for thgaﬂelm@tg mtdeap1egran1and a second for a series of
mar ket - speci fic seg

f.d d t he oth d,
single transponder o tﬁél%akﬁig?é ﬁéﬁg% Lﬁigdgh%263FV§gk-ﬁgd§|B?%grgg
signal § arzocan¢rébeeuarhethspdc£fxcbaeqnantsnzaranelpgeﬁegabhy ¢onPrddsi on
techni quesy, £§§ﬁ”0i&93 roage Qﬁ@rfﬁb?&d&oﬂﬁFﬁséhogudEB 4Rat $9alb Nore

di gital channe tast over a s
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magnetic tape or optical disks. While the term "video" is used
herein unaccompanied by the word "audio", the term "video" is
10 intended to refer to recorded audio-visual media as in common
usage, unless stated otherwise. The network-wide program 20
and market-specific segments 22 may further include computer
graphics and other forms of audio-visual media.
Video playback devices 32 are coordinately controlled
15 through a playback control unit 34, which may comprise, for
example, a Socny Beta Cart 40 or Panasonic MARC II-100.
Playback control unit 34 may be connected to a plurality of
playback devices 32, and programmed to actuate selected
playback devices upon receiving a signal from an external
20 source, e.g. system control computer 26 (described below).
Uplink control system 4 further includes a sync
generator 28 coupled to playback contrel unit 34 to provide a
reference for synchronization purposes. Sync generator 28
ensures that the horizontal and vertical pulses of the video
‘25 signals from playback devices 32, as well as signals generated
by peripheral devices such as logo generator 30 and data
insertion unit 38 (described below), are synchronized to
facilitate combining signals from various sources. Sync
generator 28 is preferably a commercially available product
30 such as the Grass‘Valley Group 9510 or Lietch SPG-120N.
Sequencing, timing and synchronization of the
network-wide program 20 and market-specific segments 22 are
controlled by a system control computer 26, which is programmed
tnrough a traffic control computer 24. System control computer
35 26 and traffic control computer 24 may be Apple MacIntosh
Quadras, IBM 386 or 486 Personal Computers, or other comparable
computers of wide commercial availability. Traffic control
computer 24 allows user input with respect to the seguencing,
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segments 22 over one Or more source channels in a desired order

and at the proper time, according to the desired position for
insertion into the network-wide program 20. Traffic control

10 computer 24 may further be programmed to assemble the network-
wide program 20 by selectively actuating a plurality of video
playback devices 32 such that a series of segments making up
the network-wide program 20 is played over the network-wide
program source channel.

15 In an exemplary embodiment, a logc generator 30
coupled to sync generator 28 generates a video overlay of a
selected logo, such as that of a supermarket chain or the
network operator, which is inserted at selected points in the
network-wide program 20 and/or market specific segments 22 by

20 video overlay keyers 36 coupled to video playback devices 32.
Logo generator 30 may be, for example, a Texscan SG-4B or a
Chyron Scribe. Video overlay keyers 36 may be commercially
available products such as the Comprehensive Video PVK-1, or
Graham-Patten Systems 1236.

25 In a first embodiment, video signals are transmitted
in analog form throughout the distribution network. In the
analog embodiment, a data insertion unit 38 is coupled to video
playback devices 32 succeeding video overlay keyers 36. Data
insertion unit 38 encodes a destination address along with a

30 package of control data in the network-wide program 20 and
market-specific segments. The destination address will
correspond to one or more receiving sites, groups of receiving
sites, or sub-parts of receiving sites in the network. The
control data may include, as elaborated below, switching

35 commands, program/segment storage commands, messages directed
to a host computer at the receiving site, modem commands for a
modem at the receiving site, receiving site control profile
updates, and the like. Data insertion unit 38 operates under
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28 to provide a synchronization. reference for proper
positioning of control data in the video signal.
In the analog embodiment, data insertion unit 38
preferably encodes the control data in a vertical blanking
10 interval in the analog video signal. Alternatively, data
insertion unit 38 may encode to control data into a separate
data sub-carrier channel. Usually, the data are encoded in
both the network-wide program 20 and the market-specific
segments at contemporaneous positions just preceding the
15 market-specific segment, for reasons which will become apparent
below. Analog data insertion unit 38 may be, for example, an
Interactive Satellite VBI-1000 Data Transmission Systenm,
available from Interactive Satellite of Richardson Texas.
Upon leaving data insertion unit 38, network-wide
20 program 20 and market-specific segments 22 require modulation
for satellite transmission. In the analog embodiment, an
uplink modulator 40 receives the network-wide program and
market-specific segment signals and modulates them to a
frequency appropriate for satellite transmission, usually in
25 the KU-band or C-band. Uplink modulator may be a commercially
available product such as the Scientific Atlanta 7555B Exciter.
In the digital embodiment, control data encoding is
accomplished by an encoder 40C in uplink encoder/modulator 40.
Encoder/Modulator 40 may be, for example, a Scientif. Atlanta
30 7555B Exciter (with encoder option). Encoder/modulator 40 will
include an analog-to-digital converter 40A to convert the
analog signal produced by video playback devices 32 into
digital signals.
' Encoder/modulator 40 further includes a digital data
35 compressor 40B for compressing the video data to an optimum
quantity for maximizing transmissibility while maintaining
sufficiently high image quality. Through known data
compression techniques, up to ten or more digital source
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source channel separate from those used for the network-wide
program 20 and market-specific segments is reserved for control
data. Under the direction of system control computer 26,

10 encoder/modulator 40 inserts the control data onto this digital
- control data channel at a point just preceding the beginning of
the corresponding market-specific segment.

Encoder/modulator 40 further includes a f;equency
modulator which modulates the digital signals to a satel;ite

15 transmission frequency, which is usually in the KU-band or C-
band.

HPAs 42 then amplify the video signals, whether
digital or analog, to a power level appropriate for satellite
transmission. HPAs 42 may be, for example, MCL TWTA Power

20 Amplifier Systems. '

An RF combiner 44 is coupled to HPAs 42, and combines
the signals of separate source channels into a single
transmission signal for transmission via satellite 8. 1In the
analog embodiment, the network-wide program 20 is transmitted

25 over a separate transmission channel--that is, over a different
satellite transponder--than the market specific segments. Each
source channel containing analcg market-specific segments is
transnitted over different transmission channels. RF combiner
44 may be a commercially available product such as the

30 Specialty Microwave RF Combiner.

In the digital embodiment, the network-wide program
20 on a source channel as well as the control data carried on
the digital control data channel, are prefzrably combined by RF
combiner 44 into a single transmission signal for satellite

35 transmission on one or more transponders.

An up-link antenna 46 of conventional construction,
such as a Scientific Atlanta 7 Meter KU Band 4-Port Dish
Antenna, is coupled to RF combiner 44 for transmitting the
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5 system 12 of each receiving site RS will be described.
Transponder({s) on satellite 8 transmit the video signals over
RF channels to down-link antenna 52, which may be, for example,
a ChannelMaster SMC Series l.8-meter Dish Antenna. Each
receiving site has one such down-link antenna 52, typically at
10 an exterior location such as the roof of the receiving site.

Down-link antenna 52 is coupled to a receiver 54,
which may be, for example, a Drake ESR-1240 or General
Instruments DSR~1000. As illustrated in Fig. 4, receiver 54
includes a tuner/RF converter 54A, which may be tuned to the

15 appropriate frequency for reception of signals over the _
transmission channels from satellite 8. Tuner/RF converter 54A
converts the RF signal received to an intermediate frequency
{(IF) signal. The IF signal is demodulated to a baseband in a
demodulator 54B coupled to tuner/RF converter 54A, and output

20 to insertion control unit 56 (Fig. 3).

In the digital embodiment, demodulator 54B will
further include a digital data separator 54E which identifies
the digital control data channel and extracts the control data
therein. The digital control data are output to insertion

25 control unit 56.

Receiver 54 also has a switching command decoder 54C
coupled to insertion contrel unit S6 and tuner/RF converter
54A. The switching command decocder 54C receives a switching
command from insertion control unit 56 as described below, and,

30 in the analog embodiment, retunes tuner/RF converter 54A to the
transmission channel specified in the command. In the digital
embodiment, the switching command decoder 54C sends a switching
signal to a multichannel output switcher =4D.. Multichannel
output switcher 54D responds to the switching signal by

35 switching to the digital source channel specified in the
switching command, with tuner/RF converter 54A remaining tuned
to a particular transmission channel.
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tuner/RF converter 54A to receive the new transmission channel.
In addition, switching command decoder 54C determines whether a
different digital source channel is required and, if so, sends
10 a digital source channel switching signal to multichannel
output switcher 54D.

As illustrated in Fig. 5, insertion control unit 56
includes a data separator and buffer 58 which, in the analog
embodiment, extracts the destination address, switching command

15 and other control data embedded in the video signal. 1In the
digital embodiment, a control channel data buffer 60 receives
control data from demodulator/digital data separator 54B, S54E
in receiver 54. ‘The address and control data are read by a
processor 62, which is in communication with non-volatile

20 nmemory units 64, 66 storing address and command data for the
receiving site, as well as a software program (described
below). Processor 62 compares the destination address read
from the video signal and, if it matches that of the receiving
site, processes the accompanying control data, as described

25 more fully below.

In the analog embodiment, receiver 54 is tuned, in a
default state, to receive the network-wide program 20 over the
appropriate transmission channel, from a particular satellite
transponder. When a market-specific segment is to be inserted

30 into the network-wide program 20, a switching command will be
contained in the control data in a vertical blanking interval
in the network-wide program 20 preceding the point where the
market-specific segment is to be inserted. Insertion control
unit 56 reads the switching command and switches receiver 54 to

35 tune to the transmission channel (satellite transponder) of the
market-specific segment at the appropriate time. At the end of
the market-specific segment, the insertion control unit 56 will
retune receiver 54 back to the network-wide program channel,
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transmtted fromthe distribution center with destination addresses. They

are then received by the receiving sitesajgirectly sent to the decoder, and
then played. The interrupt feature perm ts the regional-specific and
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portions c&néfﬁhﬁ@fcéﬂéCﬁéﬁ@&rﬁﬂgiagepg&§¥gﬂg§hannel, market-specific
segment channels and digital control data channel, may all be
transmitted over the same transmission channel (i.e. through
the same satellite transponder or a portion there of).

10 Therefore, where a single satellite transponder is utilized, it
is unnecessary to retune receiver 54 when switching between
market-specific segments and the network-wide program.
Insertion control unit 56 reads data contained in the digital
control data channel to determine whether an upcoming market-

15 specific segment is to be played at the receiving site. 1If so,
insertion control unit 56 switches receiver 54 from the
network-wide program 20 digital source channel to the
appropriate market~specific segment digital source channel
through multi-channel output switcher 54D, without retuning

20 receiver 54 to a different satellite transmission channel.
Insertion control unit 56 continues to read the digital control
data channel to determine whether the succeeding market-
specific segment is to be played at the location, or whether
receiver 54 should be switched back to the network-wide program

25 20 digital channel at the end of the current segment. Where
multiple transponders are utilized to transmit digital signals,
of course, the receiver 54 will either switch to a different
digital channel on the same transponder, or tune to a different
transponder, depending updn which transponder a market-specific

30 segment is carried.

As described above, the control data carried with the
network-wide program 20 and market-spec ic segments may
include various types of information in 3dition to switching
commands. Such information may include, for example,

[¥3]
(&)}

program/segment storage commands, meodem commands, nessages
directed to the store's host computer, control profile
commands. and the like.



7 DESCRI Pycbk/ghoosHE DRAWNGS Fig. 1 is a block diagram of tberyisenora49
distribution network of the present invention. Fig. 2 is a block diagram of

the uplink control system of the distribu%%on network of Fig. 1. Fig. 3 is
a bl ock diagram of the decoding and swi tcfifng system of the distribution

32::\(,)\3[ Egogngl gvm tlch:ZIrfg em (#9%%51 Ifngl%g? O],;ca‘iﬁ%rﬁsl O%E'eg'igfgestg%eof t he
i nsertion @XNCGEsSqQi&2 (ﬁf thhe dmemtngnammmqlcmmc} Spstengenerpge 3. Fig.
6 is a dat atfdraydicamnf TR WRidraget @dimmind will be transmitted to a
video storage bank 72 where market-specific segments or
5§ portions of the network-wide program 20 may be stored and
recalled for time-delayed playback. Storage bank 72 may
comprise cocne or more VCRs, optical recording/playback devices,
or other known data storage device, such as the Pioneer VDR-
V1000 Videodisc Recorder or Sony BVW-60 VTR. The storage

10 command will activate the storage bank 72 to store an upcoming
market-specific segment or portion of the network-wide program
20, or to recall a stored segment from the storage bank 72 for
insertion into the network-wide program 20 at a selected point.

A routing switcher 74 (Fig. 3), directed by storage -

15 commands from insertion control unit 56, selectively switches
between stored segment sources and the network-wide program 20
or market-specific segments 22 received through receiver 54.
Routing switcher 74 may be, for example, a Sierra Video systems
Series 32 8x16 or Grass Valley Group TEN-20.

20 . If processor 62 reads a modem command, it will
activate a modem 50 through a dial-up serial interface 68. The
modem 50 is in communication with UCS 4 in the distribution
center via telephone lines, permitting information such as
reception verification, failure notification, alarm messages or

25 other receiving site-originated information to be conveyed to
the distribution center. Modem S50 may be a commercially
available, Hayes-compatible modem. The modem 50 will
preferably be in communication with a verification data
processing computer 48 in the distribution center (Fig. 2),

30 which may be an Apple MacIntosh Quadra or IBM AS400 computer.
Verification data processing computer 48 is further coupled to
system control computer 26, which sends transmission record
messages specifying the videc programming and control data
transmitted to each receiving site. The verification data

35 ©processing computer 48 will receive verification data or- other
message data from the insertion control unit in the receiving
site via modem 50, and compare this data with the transmission

record messages from system control computer 26 to determine
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running the uplink control systemof Fig. 2. Figs. 8A-8F are software flow
di agrams of the software running the insention control unit of Fig. 5. Fig.
9 is a block diagramof the distributed audio system Fig. 10 is a process
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i nt erfaces difsplaypex fPcintamwi ver system Fig. 13 is an el ectronic bl ock
di agram of a receivera Ysi¢¥Bl profile command read by processor 62
5 refreshes a control profile stored in the memory unit of each
insertion control unit. The control prbfile defines the
operation of the insertion control unit 56 in response to
reading particular codes in the control data. Wwhen a
particular code contained in an insertion control unit's
10 control profile is read from the control data in the video
signal, it will trigger a set of commands stored in memory
units 64,66 to be executed by the insertion contrel unit 56.
This eliminates the need to send all such commands with the
video signal. The control profile is important to the
15 operation of the insertion control unit 56, and may be subject
to corruption by hardware faults, power fluctuations or the
like. Thus, the control profile may be periodically updated
using control profile commands.
The control data received by insertion control unit
20 56 may also include commands directed to the receiving site's
host computer 70. For example, supermarkets commonly have an
on-site host computer to which the cash registers are linked.
Product information such as pricing, promotions, guantities,
in-store location, etc., is input to such a host computer and
25 stored for reference or communicated to the registers. The
registers may be automatically adjusted upon receiving such
information, to reflect changes in price, discounts, "video
coupon" offers, and the like. If processor 62 of insertion
control unit 56 reads a host computer command among the control
30 data in the video signal, the accompanying data will be
transmitted to the host 70 from insertion control unit 56 via a
data communication link.
Each channel transmitted from routing switcher 74
contains an assembled customized video program in the form it
35 will be broadcast at the receiving site. The customized
program comprises the program segments of the network-wide
program, with selected market~specific segments inserted at

various points therein. If the same program is to broadcast
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distribution network for transmtting real-tinme notion video, usually in
the form of pronotional advertisenents, fé$n1a distribution center to a
mul titude of receiving sites, typically rgltail stores, dispersed over a

W de geogr g oA t'?{eefr"erc%*l%ntgor Q¥ My p@l ?:rbb%%ﬁ:mitst %%a}ﬁ%ﬂxi%%ﬁ' v
and are recelvabl e via antennae at° the receiving -sites. el evi sian
moni tors | dcAidwle channelefren insertione contapli Naisi 665 ox Fpukinghe
programs t GyitcHeraydi.enaE avylaraus4y lof WnlilqueNprédeamionegs aishles
store. Inportantl],y, the inventi, rovides f.or custom zin rqgrans for
particul ar stgfrcdx#"ddl!’&'l"&?@@? or‘“ﬁa'r E’(ﬁ Shoyg. {1y Fﬁ@eﬁy&gﬁgﬁl‘%eay@& one
recei visig «ild oGaulttramsnitted dvidreraed@ifferent channel from insertion
control unit 56 or routing switcher 74.

Referring again to Fig. 3, insertion control unit 56
is coupled to video overlay keyers 75 and CATV modulators 76
succeeding storage bank 72 and routing switcher 74. Video

10 overlay keyers 75, under the control of insertion control unit
56, insert a logo generated by logo generator 73, matching that
produced by logo generator 30 in the UCS 4. Logo generator 73
and video overlay keyers 75 may be comparable to UCS logo
generator 30 and video overlay keyers 36, described above.

is CATV modulators 76 coupled to video overlay keyers 75
modulate the signal, whether analog or digital, to an
appropriate fregquency for local distribution at the receiving
site through a cable network 79. CATV modulators 76 may
comprise, for example, commercially-available products such as

20 the Drake VM-200 or PICO MACOM M60OC.

CATV modulators are coupled to an RF combiner 78. RF
combiner 78, which may be, for example, a Blonder-Tongue OC-8
or Pico Macom PHC-12, combines the channels (if more than one)
to a single transmission signal for local distribution over the

25 <cable network 79. As in common cable television systeﬁs, each
unigue pfogram-channel occupies a discrete portion of the
transmission signal, and remains identifiable. Televisions 80
in the receiving site are tuned to receive the cable
transmission channel, and may be switched to display a

30 particular cable program channel among those transmitted.over
the transmission channel. Televisions 80 may be any of a
variety of commercially available products, such as the Sony
2710 or the Mitsubishi CS2710R. Also coupled to the cable
network 79 of the receiving site are audio systems 82 for

35 reproducing the audic signal in the network-wide and market-
specific segments. Audio systems 82 may comprise, for example,
the Anchor AN-1000 or BiAmp D-60 with JBL Control 1.
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satellite, ng and swtc stem
throughout the stores, 1nc uding overhead each aisle, near

checkout counters, and along interior walls. Programs may
include separate audic tracks in languages other than English,

10 and televisions will have selectable bilingual capability.

Through the use of switching commands encoded in the
satellite~transmitted video signals, and the multiple-channel
' cable network within each store, programs may be customized for
individual retail chains, stores, sections of stores (e.g;

15 produce or dairy) aisles, times of day, and geographic regions.
Importantly, these customized programs are assembled
automatically by receiver 54 switching among channels according
to the switching commands read by the insertion control unit
56. In this way, a plurality of customized programs may be

20 Dbroadcast simultanebusly without pre-assembly of each unigue
program at the distribution center, without requiring the use
of numerous satellite transponders, and without involvement of -
personnel at the receiving site. 8Since the advertising may be
highly targeted based on location, time of day, etc., the

25 advertising will be significantly more valuable to advertisers
from other commonly available media.

Software Architecture
The software architecture of the distribution network
30 will be described with reference to Figs. 6 to 8.

A. Uplink Control System Software
"1e scftware controlling uplink control system (UCS)
4 is illustrated in Figs. 6 and 7. Referring to Fig. 6, the
35 software of uplink control system 4 provides for the following
major subsystems: data entry and editing (al through a6):
centralized data storage and file service (b): communication
with the insertion control units in the receiving sites (c¢):
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via data communication Iink 15. The uplin®9%ontrol system4 in the
di stributiaon center

usual l'y cor%m%adt%%r:‘ ?‘é’isé%?csﬁt’{ﬁaﬁa q Iﬁ%?’\%ltﬁéot geog‘%é'n\%)e%ks-srgﬁgg%{)gg\r/??ego,
st orage nedrecesivingssiteo(dppapliniomaontatodisgsten sepvdypes de)a vi deo
PL?XPSES%@%%L@%@ %\%Hc;(re%?ii S %p%%ﬁ%ﬁcﬁldg@gf?ci% ver'i':tkl onal
recordi ng rRIAE P RBHaeider seurce Ratenial N RR/SIIIRET e/CRAKC maRfee&T
VDR- V1800 dgleodigr; Rrav@st idnco ik 1t &l e aahisatsi 41l aMetbd \igrials
first sour Cgé;c;ha&‘i‘féo Y oo "GN nd e S BSa d 115 SR P Lataa M ed on
vi deo stora
uplink (j): and printing (k and 1) for the database filesaver
(b) and for verification and alarm messages collected from
communicating with the insertion control units (c¢) and with the
10 receiving site host computers (d4).
_ A first embodiment of the UCS 4 employs a local area
network (LAN) with the uplink controcl system services (e)
residing on system control computer 26. The other major
services on the LAN, namely, receiving site host
15 communications, receiving site insertion control unit ’
communications, data entry and editing, file services and print
services are, in-a first embodiment, also on separate
computers, but other implementations could combine some or all
of the illustrated servers into a minicomputer or mainframe
20 computer. The LAN itself could be eliminated by using a
computer which combined all the communications, control,
database and data entry functions with a multitasking operating
systems and appropriate communications controllers and
peripherals.
25

1. Data Entry and Editing

A multi-user database management system is employed
in the file services (b) of the UCS, to support the data entry
and editing functions (al through aé) on full-screen terminals.

30 Some or all of these data entry and editing functions may
reside on traffic controcl computer 24.

The insertion control unit definitions database (al)
includes, for each insertion control unit: the unique insertion
controi unit hardware address and release level, group

35 nmembership codes, receiving site description and location, nost
computer protocol type, modem phone number, receiving site
storage bank descriptor codes, and routing switcher descriptor

codes. Database (al) will also include store section or aisle
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The “et%Prkg&agSaBﬁfgrﬁngQns, and the like. Insertion control units can
be grouped by any information fields contained in the insertion
control unlt_deflnitlons database. Some of these groupings can
be transmitted to the insertion control units for permanent
storage as part of the control profile of the unit (as

10 described below); other groupings can be set up ad hoc, and are
individually transmitted to the insertion control unit with the
control data embedded in the video signal.

The video program schedule (a3) describes the
individual video programs or segments on all the video channels

15 flowing through the uplink (j): event name, event serial
number, channel number, start date and time and stop date and
tine.

The group control schedule database (a4) defines the
control commands for the insertion control units within a

20 particular group: switching commands according to events in the
video program schedule, and recording, cuing and playing of
video program segments in the receiving site's video storage
bank. The group control schedule data includes a group
identification code, or address control event type and

25 timestamp.

The insertion control unit control schedule (a5) is
the individual unit case of the group control schedule, and, in
some embodiments, these two data entry and editing functions
could be combined into a single database.

30 The host update definitions database (a6) defines the
data flowing from the UCS to the receiving site host computers.
It may be entered at an editing station, and kept in a text
file; or it may be received from the host computer
communications server (d), in which case it is classified on

35 the date entry and editing stations. The update data are
scheduled for specific insertion contrcl units at specific
timestamps or time ranges, the protocol employed by the
receiving site host computer is classified and verified by
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necessarily located at the receiving site. Therefore, a host

communications service (d) is provided to receive updates from
an organization's centralized computer for distribution to the
host computers for each insertion controcl unit in the
organization. In this way, an update transmitted from the
organization's centralized computer to UCS 4 may be assured of
delivery to many locations, via the same datalink deliver;ng
the video programming material. _

One or more protocol support suites may therefore be
provided in the host update communications server (d) for
communication with host or centralized organizational
computers. Data received from these computers is stored in the
file server (b) and classified for distribution through the
host update definitions editing station(s) (a6).

3. Insertion Control Unit Communications

As the insertion control units 56 perform their
function, they collect verification logs and failure/alarm
information with respect to the commands and other control data
received. When certain kinds of failure occur, it is desirable
to have the insertion control unit 56 dial the UCS and transmit
descriptions of those failures for corrective actions and
analysis. Also, the advertisers and other providers of video
for the UCS commonly want to have the statistical verification
that their video was received and delivered to the
organizations being served.

Therefore, an insertion control unit communications
server (c) is provided in the UCS in order to receive the
verification logs and failure/alarm data. Usually, the
insertion control unit communications server (c) resides in the
verification data processing computer 48. The insertion
control unit communications server handles multiple telephone

26

34 to provide a reference for

nd
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5 illegal access.

4. e Services t Se as
The UCS must have file services (b) capable of
storage and keyed retrieval and reporting (k and 1) for all the

10 databases defined and edited (al through aé), or received from
remote insertion control units (c) and organizational host
computers (d). The UCS therefore provides standard multi-~user
access facilities and controls.

The databases (al - a6) maintained in the file server.

15 of the UCS are constantly accessed by the Uplink Control System
Server (e), in order to determine the schedule and dataflow
through the encoders (f).

The first software embodiment of file server (b) is a
fourth generation database package such as Oracle, Paradox,

20 RMS, IMS, or the like. The actual choice is limited by the
chosen hardware and operating system supporting the file
server.

All such packages have built-in report generators

capable of delivering formatted reports to the file server (k)
25 and attached printer (1).

5 1 Co ] tem Be
All control data and messages bound for the receiving
site insertion control units must flow from the file server (b)
30 through the uplink control system server (e) to the encoders
(f) in order to be combined with the uplink video signal,
composed of received video signals and/or video programming
stored on videotape and/or disk (g, h, and 1i).
Stored programming must be cued, played, and switched
35 according to the video program schedule developed and

maintained in program schedule database (a3) through traffic
contreol computer 24.
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encoder interface task and a videotape (and/or videodisk)
control task.

10 a. Encoder Interface Task

The video data encoder (f) is responsible for
delivering a datastream to the video processing units (i) which
can be combined with a video signal, and therefore must control
the input rate allowed from the UCS server (e). In a first

15 embodiment, hardware flow control is used to accomplish this
purpose, such as Request To Send/Clear to Send (RTS/CTS) logic.

As illustrated in Fig. 7A, the encoder interface task
(El) continually checks the communication line with the encoder
(92) and waits until the encoder sends a high CTS signal (94).

20 When -the encoder sends a high CTS signal, the encoder interface
task (El) of the UCS server (e) is allowed to send data to the
encoder (f) (98, 102, 106). Otherwise, the encoder interface
task (El) nust wait to transmit.

During idle and non-idle periods, the interface task

25 (E1l) continuously checks the various databases of definitions
and schedules in order to build a minimum of four prioritized
queues of insertion control unit data messages. Therefore,
when a high CTS signal is received, the interface task chooses
messages from the various gueues by queue priority, and, within

30 a particular queue, according to scheduled delivery time.

The highest priority queue is the insertion control
unit and group control event gueue (96). These are the
commands and other control data associated with videc channel
switching and stored video source control in the receiving

35 site.

The next highest priority queue is host computer data

updates (100), such as product price changes raceived from an
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the insertion control unit. When a particular code is read
from the control data in the video signal, it triggers a set of
commands to be recalled from the control profile. This

10 eliminates the need to send all such commands with the video
signal. A request for a control profile download is input
through the insertion control unit definitions editing station
(as5).

The lowest priority queue is a background refresh of

15 control profiles of all downlink insertion control units (108).
Periodically, the control profiles in the insertion control
units may require updating, due to corruption from hardware
faults, power fluctuations or the like. By providing a
periodic refresh of control profiles, a continucus quality

20 assurance check can be performed to validate and correct the
contrel profile.

b, Videotape Control Task

The video program schedule entered and edited through

25 traffic control computer 24 and stored in video program
schedule database (a3) determines a set of video source'control
cperations for handling video source material destined for the
uplink. These operations include cuing, start/stop, rewind,
and video switching into target channels of the multi-channel

30 output of the video playback device 32 of the UCS. It will be
understood that the particular type of medium used for video
storage is not critical, and that a similar routine will be
used for control of VCRs, optical disk players, or other video
playback devices.

35 As shown in Fig. 7B, the Videotape Control Task (E3)
continuously checks the video program schedule for events which
require video playback control commands (110), and produces a
time~-ordered command message queue as a result.
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While checking the schedule for additional commands, the status
of each prior command is evaluated (114) as acknowledgements
come in from the video playback device which received the
command.

10 When a prior command receives a negative
acknowledgement or no reply, for operations which can be
restarted, the videotape control task repeats the command
(120). In addition, backup playback devices may be designated
for automatic use when they are already on-line with duplicate-

15 source material. In the event of an unrestartable command with
no backup playback device on-line, an alarm is issued for an
operator to take corrective action and/or replace the failing
playback device (122).

A first embodiment of the video playback device

20 subsystem includes redundant drives with automatic backup
switching. Whenever possible, videodisks are used instead of
videctape, since they usually yield a much higher mean time
between failure. A first embodiment of the Videotape Control
Task (E3) supports videotape and videodisk control protocols

25 which can be assigned independently to each of the task's
Input/Output paths.

B. Insertion control Unit Logic
The software of the Insertion Control Unit 56 of each
30 receiving site will now be described with reference to Figs.
8A~-8F.

The Insertion Control Unit functionality is governed
by -the control data messages received with the video signal.
Monitoring of these messages is performed by the Data Receiver

35 Message Task (Tl1l). Execution of tape (or other storage device)
commands is controlled by the VideoTape Control Task (T10).
Data to be communicated back to the UCS 4 is controlled by the
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from receiver 54. As illustrated in Fig. 8a, the task
continually waits and checks for the receipt of incoming
messages (126, 128). A variety of well~known methods can be
10 employed to detect completion of message transmission: 1In
synchronous receivers, messages are identified with sync
characters and the hardware automatically generates triggers at
the end of reception of CRC data, which can be connected to an
interrupt control line of the processor. In asynchronous
15 messages, message completion can be determined by lengths .
associated with message op-codes, or by embedded length bytes
in the message, or by time intervals of agreed-upon length
following receipt of data.
) Address recognition techniques are also Tommonly
20 employed in synchronous transmission so that the processor can
ignore data received from other locations via the satellite
communications link. If asynchronous transmission is used, the
processor is actively involved in the receipt of all data bytes
and determines whether to continue processing or discard the

25 message.

Messages received which are intended for other
insertion control units are identified (130) and, in task T2,
counted for statistical purposes (134) (see Fig. 8B). Messages
received with CRC errors or other data format and protocol

30 errors are, in a first embodiment, counted in order to provide
reliability statistics for modem transmission to the Uplink
Control System 4 (138).

If a sufficiently large percentage of messages are

received in error, a first embodiment of the Data Receiver

35 Message Task generates an alarm condition (136), prepares a
modem command control block (140) and alerts the Modem Contrel
Task (T6) that it must prepare and forward the alarm message.
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When a switching/tuning command is received (142),
the insertion control unit processor communicates the new
channel to the receiver 54 (144).

When a tape control command is received (146), a tape

10 command control block is prepared for processing in the
VideoTape Control Task T10 (148).

As shown in Fig. 8C, when a modem command is received
(150), a modem command control block is prepared for processing
by the Modem Control Task Té6' (140).

15 When a host data message is received (152), a host
datacomm control block is prepared for processing by the Host
DataComm Task T8 (154).

When an insertion control unit profile update command
is received (156), the command profile stored in memory units

20 64, 66 is updated (158).

The commands and other control data received may
further require the updating of statistics and event log
information contained in memory unit, for future reporting and
verification of events to the Upiink Control System 4.

25 After proper routing and control block preparation,
the data receiver message task resumes its primary loop,
waiting for another message to be received (128).

2. VideoTape Control Task

30 In a first embodiment, the Videotape Control Task
(T10) is driven by contrcl blocks prepared by the Data Receiver
Message Task (Tl). The control blocks specify start record,
stop record, cuing up, start play, and stop play operations for
the video storage bank 72. Since receiver 54 must be switched

35 to the local tape or other video storage dévice for playback of
locally stored video segments, the videotape control task also
controls the function of routing switcher 74. It will be

understood, <r course, that optical disks or other video
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the status of prior commands sent to the storage bank 72, and,
if all prior commands have been acknowledged (178), sends the
tape control command to storage bank 72 or to routing switcher
74 (180).

10 Just as in the Uplink Control System, the VideoTape
Control Task in the insertion control unit checks for proper
completion of prior commands issued to the video storage
hardware, and, in the event of errors (182), prepares a modem
control block (T8) to generate an alarm message tc be forwarded

15 by the Modem Control Task T6 to the UCS 4 (184). ‘

3. _Host DataComm Task
In a first embodiment, the Host DataComm Task (T8) is
driven by control blocks prepared by the Data Receiver Message
20 Task (T1l) specifying the messages or péckets of data to send to
an organization's central computer or local host, or to a
protocol interface device. As shown in Fig. 8E, the host
datacomm task (T8) waits for host command from the data
receiver message task (T1) (160, 162). When a command is
25 received, the task establishes communication with the host
computer 70 (164). The data message is then transferred to the
host 70 (168).
The host datacomm task (T8) employs one of a selected
list of standard message and file transfer protocols, which are
30 defined in the insertion control unit control profile. Failure
to establish a communications session (166) or failure to
transmit messages (170) results in the preparation of a moden
control block (T9) to generate an alarm message to be forwarded
by the Modem Control Task (T6) to the UCS 4.
35
4. Modem Control Task
In the first embodiment, the Modem Control Task (T6)
is driven by control blocks prepared by the Data Receiver
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RF Cbnb'neﬁaintenance be performed on the insertion controeol unit 56 or
its attached peripherals, such as the video storage devices in
storage bank 72.

As illustrated in Fig. 8D, the task (T6) waits to
10 receive a modem command from the data receiver message task

(T1) (188, 190). When a modem command is received, the task
dials out and establishes communication with the UCS 4 through
moden 50 (192). When a valid communication session has been

obtained, the task transfers the message through the modem 50
15 and ends the session (196). .

g —

During actions taken in response to a request
represented in a control block, failure to establish
communication (194) or transmit data (198) causes the modem
control task to mark and retain the corresponding control block

20 (200) -so that retry attempts may be initiated after a delay
time specified in the insertion contreol unit control profile.
aAnd, in the event of such failure, appropriate statistics are
updated (200) for later transmission or for local readout to a
maintenance technician.

25 Upon completion of the requested transmission, the
modem control task (T6) returns to its primary loop waiting for
another control block to be defined by one of the associated
tasks.

30
Second Embodiment
In order to avoid repetition, only the material
differences between the first embodiment and the second
embodiment will be described in this section. The main
35 differences include the additions of (1) an information
trafficking system, (2) a distributed audio system, (3) a live

interrupt feature and (4) a receiver which contains insertion
control unit .56.



In the dig gg?odinent, t he network-w de program 20 on a ﬁ@y cgrangel
as wel.l g@b@ﬁén trol data carried on the digital control da éﬁgﬁgnnel

are preferably conbined by RF conbiner 44 into a single transm ssion signal
for satellite transmi ssion on one or noRd transponders. An up-link antenna

46 of conventional construction, such as a Scientific Atlanta 7 Meter KU
Band 4- Port []4#F4$E¥;;ihs$gg€§&%$%g to RF conbiner 44 for transmtting the
13 nodul at ed vi deo ¥hgthésSsarend oasbodinent 6feﬂhen£nveﬁdﬂbnted KU- band RF
chane s o ERBRPRI e A S pech | SRR Ly ggeL Y
and smAtCangem schedules and sequences commercxals and other
5 programming segments comprised of digitized videos which are
played in the retail stores. The traffic system determines
what is displayed at the retail stores and when it is
displayed, and it also traffics commercial placement in the
various levels within retail organizations. Each retail
10 organization, referred to as a chain, can be broken down into
geographic areas called divisions. These divisions are then
broken down into subdivisions (smaller geographic areas) and
then stores (the lowest level of the organization) which
display the customized programs. For example, Kroger is a
15 supermarket chain that breaks down into divisions such as East,
Central, Midwest and West. A further breakdown of the
divisions represents subdivisions, such as a particular group
of states within the Eastern division. The lowest breakdown of
the organization is the grouping of stores withinthe
20 subdivisions, such as all stores in Salt Lake City. Each
organization has its own unique breakdown free of fixed numbers _
associated with the breakdown structure.
Playlists contain the instructions for the list of
segments that are to be played at each of the retail stores. A
25 playlist is created for each store on a periodic basis (e.g.,
daily). If the playlist is unique to even the lower levels of
the retail organizations, then a voluminous number of playlist
combinations are developed. Thus, playlist creation and
distribution could number from the tens to thousands.
30 Host computer 70 in deccding and switching system 12
connects receiver 54 to a magnetic drive which contains the
“store forward" hardware. The store forward hardware holds the
availab;e progran segmehts which are required by the playlist
for displaying. In the second embodiment, the store forward
35 hardware in receiver 54 holds 80 minutes of segmented program.
Changes in the playlist after it has been delivered to the
stores is possible because the traffic system makes sure
desired new segments are accessible from the store forward
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prov1des the front end functions and host computer 70, as a
secondary system, retrieves and completes the functional
requirements of the trafficking system. Host computer 70 has

10 knowledge of the materials required (the spots, vignettes,
programs, video coupons, and any other digitized video that can
be referenced), the distribution of these materials, and the
status of the playlist. In addition, host computer 70 gathers
and consclidates run/no-run information from each of the stores

15 and sends this information to the traffic system such that the
traffic system can generate the advertiser's bills. Host.
computer 70 provides these required features.

The traffic system manages commercial inventory
(including notification of material inventory and generation of

20 a partial playlist), store division and store specific
advertising requirements, the booking and trafficking of
orders, satellite requirements, and invoicing and accounts
receivable information. In order to provide all these
features, the traffic system monitors the distribution of

25 segments, both network and local, to all stores. The playlist
is very dependent on the stores having the correct materials to
broadcast. The traffic system has a media management system
which helps users maintain and manage the physical media that
are to be displayed, but an additional inventory/distribution

30 system is also used to monitor which of the stores receive
segment updates. The traffic system produces a dub list from
its media management system to notify the system of new
segments that are received. This dub-list allows the traffic
system to maintain an accurate material inventory.

35 A "wheel" concept is used to handle the high volune
of commercials and other programs which are displayed in the
stores. A wheel is a cycle of time that represents the farmat
of what will be shown on the displays at the stores. For
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based on the original wheel(s) and later changed based on the
actual number of plays. Rates may be set and sold by the
wheels. Moreover; contracts may be entered into the traffic
10 system to cover the base programming (the original wheels).

The traffic system can be remotely accessed by people
not at the distribution center DC. For example, scheduling
possibilities can be checked by salespecple in the field. This
allows salespeople to report scheduling opportunities to an

15 advertiser while at the advertiser's place of business.
Moreover salespeople in the field can enter the contracts for
advertisers remotely. With the information described, the
traffic system can produce contracts, sales projections, and
cther sales and revenue anelysis reports.

20

B, Distributed 2Audio System

The audio system controller in one embodiment adjusts
the level of the audio in up to four zones in each retail store
in response to varying noise levels in each zone. The desired

25 audio level is unobtrusive and yet still intelligible.
Distributed remotely, the system utilizes loudspeakers and
noise monitoring microphones which may be, but are not
necessarily located on the display televisions. Strategically
placed noise detectors are used for determining the current

30 volume levels because the acoustical environment in a retail
store is far from homogeneocus. The audio system measures the
noise levels with these noise detectors and adjusts the volume
of the audio based on this received information or the signal
to noise ratio.

35 The distributed audio system uses a multi-zone
control scheme which divides each store into four zones for
more effective distribution of the audio part of the display.

The speakers in this system are placed in a herringbone
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5 audio controller 310, zone microphones 320, power amplifiers
340 and zone speakers 350. The audio output from the signal
sent through satellite system 8 is sent into audio controller
310. Audio controller 310 monitors the sound level in various
areas with zone microphones 320 connected to audio controller

10 310 at its microphone inputs. The audio controller takes the
information from both the audioc input and microphone inputs and
generates audio signals which are sent to audio power
amplifiers 340. Amplifiers 340 amplify the received signals
and then sends them to zone speakers 350.

15 Zone microphones 320 are, for example, Crown PXM1l
sold commercially by Crown International Incorporated and power
amplifiers 340 are, for example, Crown CT200 also sold
commercially by Crown International Incorporated. Zone
speakers 350 are speakers made up of two loudspeakers sitting

20 back to back. These loudspeakers are positioned with their
faces at 70 degree angles such that their sound is directed
toward the area where an average height person would be walking
in the retail store.

Figure 10 is a process flow chart for control

25 processor 356 in audio controller 310. Audio contreller 310,
using single control processor 356. The device samples the
area noise and adjusts the sound level in the four zones,
described above, in a round-robin fashion. Control processor
356 receives the display's audio at program source 357.

30 Reverberated program and noise 358 is distinguished from noise
generated by other sources in room 359. This is accomplished
by constructing room model 360 based on a comparison of program
357 and microphone signals 361. Room model 360 produces
estimate of signal power 362 which is the signal power the

35 microphones would detect if room 359 was absent of noise 358.
Signal estimate 362 is compared with combination of signal and
noise 361 detected by the microphones to produce noise estimate
363 and the signal to noise ratio (in decibels).
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separator and buffer 58 which, in the anal og enbodi nent, extracts the
destination address, swi tching command 3gd other control data enbedded in
the video signal-. In the digital enbodinent, a control channel data buffer
60 receives controlpitpire fIDM slemshoek @idbhn £ dRidic amittclled B3164E

in receiver 54. The address. and control_datga are read b P, S 62,
whi ch is ¥th "b%?c?o"‘hu ?rﬁ%‘?ﬁ?/o?‘;a% I ot %n?‘fgp%%,f‘%%ss%géi ng
addr ess asigmaihmsent dehzodgh sdtelkits \Sysket t® issinput te audbdtware
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read from eé/

pr oceBsesvhigh ARRIHELISS nEhe olncepingisignal Jee Mabel S 3892 O%el ow. In

the anal ogh£Ihodidedigi €L Ctavettier S(HAR®Y) 31602 dRfeer Ip&dsing teroegii ve

the net WOArIg(C V\:A!gse ’ p{tcx) rg{%ggl Oi/se rmér?ftored by meter 370 and sent through
equalizer 366 to control processor 356. Egualizer 366 is a
cascade of digital filters. Control processor 356 monitors the

10 sound in the room via microphones 365. The signal from
microphones 365 is sent through buffers 371 to multiplexer 374
and to amplifiers 372. Multiplexer 374 sends one signal at a
time through buffer 375 to an output allowing for monitoring of
the signals from microphones 365. Amplifiers 372 amplify the

15 incoming signals to match the range of ADC 377 and then sends
these amplified signals to multiplexer 373 which allows only
one microphone signal to enter ADC 377 at a time. The signal
output by ADC 377 is monitored by meter 376 and is sent to
control processor 356.

20 . The signal output by the control processor 356 is
sent to the automatic attenuators 378 which attenuate the
signal based on information received from control processor
356. Attenuators 378 output to monitors 382 and to DACs 379.
The signals are then sent to output attenuatsrs 380 which

25 attenuate the signals such that they match tae subsequent
equipment. The output from attenuators 380 is sent through
buffers 381 and then output from audio controller 310. Control
processor 356 also has an interactive paging system. Signals
received through opto-isolator 391 inform controcl processor 356

30 that a page is going to occur throughout the store. Based on
this information, control processor 356 causes the sound from
audio system 305 to be turned down during the page. Control
processor 356 outputs, in order to interface with the paging
system, through relay 390.

35

C. Live errupt
A real time updating feature, located in UCS 4 in the
second embodiment, allows an interrupt signal to override the



appropri amO 943998 ssi on channel, froma particul ar satellit PCY/AISOPLIAEHY .
When a market-specific segnent is to be inserted into the network-w de
program 20, a switching command will be tained in the control data in a
vertical blanking interval in the network-w de program 20 preceding the

poi nt V\herérigfnﬁ”ﬁf& speci f "fhéeﬂi'?é‘tméeh?uﬁé‘ é‘sﬁﬁé@ﬁtaﬂﬁsﬁééé@é\e it
control unit_ 56 reads ee é& command and sw tches receiver 54 to
h&+%

tune to thdl1PuBskhesYd 1‘?‘8%%%‘I‘I’|"?E"‘P¥qén§‘boﬁ’ﬁe‘?‘?c R BOFR
mar ket - speghteeasegvent metbﬂtﬁﬁ?ﬁpﬁrsﬁéﬁall i®. afgitarlensent fhem UCS 4
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command |nsaoverforuhrﬁlhmkﬁmgrenlecaaéd in receiving sites. Once
received, the live material is directly sent to the decoder and
played. A base address for each receiving device is included
in the interrupt signal such that certain desirable stores can
be targeted for receiving and playing the interrupt signal.

10 For ekample, a real time interrupt with a weather forecast
would only be played at the stores located in the geographic
region with that particular weather forecast.

In order to facilitate the live interrupt feature,
the t:affic system allows an additional partial playlist to be

15 generated after the original playlist has been finalized and
has begun to be displayed. Receiver 54, described in greater
detail below, is designed to allow preemptive videc to be added
at a certain time in an override fashion, and it also handles
the redistribution of the playlist.

20 . Because of the logistics with the transmission of
material to all of the retail stores, when live events to be
replayed at a later time are sent to the stores, these live
events will be sent directly to the display monitors for
displaying as they are being written to a hard segment in the

25 disk drive in receiver 54. The store forward disk has

' asynchronous read/write capability, so this procedure
eliminates the contention on the store forward disk of writing
new material while the store forward device is accessing its
disk drive for material. The switching of the feed at receiver

30 54 from the store forward device to the satellite feed will be
handled by receiver 54 described below.

D. The Receiver
' In the second embodiment, receiver 54 contains
35 insertion control unit 56 in decoding and switching system 12.
Receiver 54 receives the playlist from the trafficking system
via satellite 8 and interprets the playlist in order to drive
the segments that are to be displayed on the monitors in the
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succeedi ng segnent is also to be played at the receiving site. In the
digital enbodinent, multiple source chanpgls, including the network-w de
program channel, market-specific segment channels and digital control data
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di gital source channel
only saves the part of the signal carrying the segments needed

in its region. Receiver 54 alsc receives periodic updates in
this manner. In the second embodiment, these updates are sent

10 nightly while most retail stores are closed. By only storing
the needed regional information rather than the entire signal,
the system runs more efficiently. The Media Master Integrated
Receiver Decoder developed and sold commercially by GTE
Spacenet Corporation is used, for example, in the second

15 embodiment for receiver 54 in decoding and switching system 12.
Receiver 54 utilizes advanced forms of digital compression.
Host computer 70 connects receiver 54 to the magnetic drive
which holds the receiving site's store forward set up. The
files in store forward, which are updated each night, store the

20 segments needed for the individualized program displayed in the
store.

More specifically, receiver S4 receives an RF signal
from satellite 8 and converts it to a digital bit stream called
the comm data stream. The comm data stream contains digital

25 frames of compressed audio, video and other digital data which
receiver 54 converts. The user interacts with receiver 54
remotely through a series of text menus displayed on the user's
television screen. Receiver 54 has many important features
including: (1) capable of upgrading software via satellite

30 transmission, (2) capable of operating at two data rates, 3.375
Mbps or 6.750 Mbps, (3) having a single channel per carrier or
a dual channel per carrier format, (4) providing basic
descrambling functions for the input data stream, (5)
facilitating the connection of peripheral devices to an

35 expansion port, (6) having a telephone interface via an
internal modem, (7) having an interface for a security module
to decrypt any secure data, (8) having an interface for a
module which will allow an upgrade to an enhanced video
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mul ti-channel output switcher 54D, wi thout retuning receiver 54 to a
different satellite transm ssion channel ggl nsertion control unit 56
continues to read the digital control data channel to determ ne whether the

succeedi nidEdnRtesSIAT | ditesdd B ‘iﬁ Hawihg | )shpi t id1e [widdd on, or
whet her regeiver 54 shoul d, be swi tched back t-o the network-w de program 20
digital cHSFREPERSIIRN ARA FONYRFART érf‘?n%nent . Where multiple

transponders are utiFiguacke tIR tisresrbloak gliegdram gstadwingfthos wameiouse
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infrared transmitter 410 is a hand-held keypad device (remote
control) which emits an infrared signal. When one of the 22

10 different push buttons on infrared transmitter 410 is pressed,
2 unigue Pulse-Width Modulated ("PWM") signal is generated.
Receiver 54 receives, decodes and acts upon these infrared
signals. The only user control access to receiver 54 is via
the remote control. Use of the remote control is guided by a

15 menu displéyed on the user'’s television screen.

Removable cartridge 420 contains circuitry which will
provide additional features when it is inserted in the
removable cartridge port. Currently, receiver 54 will
accommodate one cartridge containing a security module alone or

20 containing a security module coupled with an alternate videco
decompression module. Security module 430, located within
removable cartridge 420, is a logic circuit which connects
receiver 54 motherboard through the removable cartridge port.
It receives the comm frame data stream after it has been de-

25 scrambled and error corrected. The security module then
decrypts each frame received and outputs the decrypted frames
back to receiver 54 motherboard. The security module can
process data at rates up to 6.75 Mbps. Alternate video
decompression module 440, also located within removable

30 cartridge 420, allows the unit to be upgraded in the field when
new and enhanced decompression schemes become available. This
module is a logic circuit which connects to receiver 54
motherboard through the removable cartridge port. It receives
the video data field from each frame, then decompresses the

35 data and outputs a video signal.

Turning now to the peripheral interfaces, RF input
450 (1) receives a broadcast signal from the satellite receive
system via the dual-pole KU band low noise block down converter
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st or age connanas, nodem commands, nessages directed to the store's host

comput er, control profile commands and the [ike. 16 A prograni segnent
storage command will direct processor 6238f the insertion control unit 56

Vi deo ot ortSaRE et (e P, Hrurrtatll P dellenr MReuaBARAYL O 1O °
net wor k- wiverticadr polayization cforthe INB.r edF liaputod 50 ks apapde of
Pla?c/)lr)glcﬁg P %}b%g%?b%g\l?ﬁggga gﬂ%f%ﬁg\%ﬁpﬁ-’t ﬂ@a%"?ﬁ%ﬁiuch as the
Pi oneer VEDRceiver's INB, while providing a 11-23V DC INB operating
5 voltage. The operating voltage level determines the
polarization of the INB, with 11 to 16V for horizontal, and 18
to 23V for vertical.
Television interface 460 contains connectors which

provide the following video signals: (1) S-video ("SVHS")

10 signal, (2) composite NTSC video/PAL video signal, (3) RF
Modulated NTSC signals on channel 3 or 4 and (4) sterec audio
signal. A loop-through circuit from the TV antenna in
connector to the out to TV connector provides a means to pass
additional NTSC channels through receiver 54 unit. A signal

15 form any device such as a VCR or cable television hook-up can
be routed through receiver 54 provided that the signal is in
VHF/UHF range. The VHF channel 3/4 modulator must be disabled
to allow use of the loop-through. The user can disable it with
the remote control unit or it can be disabled via broadcast

20 software.

Expansion port interface 470 is a set of signals’ B
accessible through a DB-44 connector on the back of receiver 54
box. This interface allows peripheral devices to be connected
which will enhance the functionality of receiver 54. When a

25 peripheral is connected, receiver 54 serves as the main
receiving unit, separating incoming data from the broadcast
signal and providing a data output to the appropriate
peripheral.

Telephone output connector 480 provides data

30 communications compatible with both Bell 212a4/103 and CCITT
V.22/V.21 standards. The interface also provides dual-tone
multifregquency "DTMF") receive and transmit capabilities.

This feature can be used for connection to the central network
management system ("CNMS") of the DTS. '

35~ Digital audio out interface 490 provides consumer
format digital audio transmitted via a 75 ohm, unbalanced drive
circuit. The interface meets EIAJ CP-340 and IEC 958 format.
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activate the storage bank 72 to store an upcom ng nar ket -specific segnent
or portion of the network-w de program 2@, or to recall a stored segnent
fromthe storage bank 72 for insertion into the network-w de program 20 at

a sel ected point. ApiQHirdd$sWd @iflelebtriirfic Plock Giagam Y fS réickifrer
commands frominserti (s)ﬁ%ﬁc]ont.rol unit 56, selectivel S\g tceﬁfﬁsé%%vveen

st or ed segﬁﬁéﬁe‘%cﬁﬁte FRIAIRF RARRAnents 5 %0 24 M§Ei fic
segnment s Zhhalagie vl tinfrayted amsmeadsrerS4A00R0 U2 )NRES weoeiver7 boaxd 151,0,f or
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through a ehzguiks &30 al (F)ntandia denpressinteiBTuid 54 orkfiniangdicon
with UCS 4unidhddecitiadfd BEd on Ae&leptchd ﬁmé ISARE, (9! Eaigdriiion

i nformati on such as reception verification allure notification alarm

nessages ointerface 570, (9) memory 580 and (10) power supply 590.
While the above is a complete description of the
invention, various alternatives, modifications, and eguivalents
10 may be used. For example, in some instances, non-satellite
forms of distribution from the distribution center, such as
cable transmission, may be appropriate. Further, the invention
could be used for purposes other than advertising, such as
providing educational programs in schools, or providing
15 entertainment in restaurants, airports, and the like.
Therefore, the above description should not be taken as
limiting the scope.of the invention which is defined by the
. appended claims.
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distribution center. Modem 50 may be a commercially avail abl e,

Hayes- conpati bl e nrodem The nodem 50 will  preferably be in communi cation
with a verification data processing conpufgr 48 in the distribution center
(Fig. 2), .G IR % | e Macl nt osh Quadra or | BM AS400 conputer.
Verificati “tonputer 48 is further coupled to system

control conputer 26, lnhi ch ¥ides medianiddsitaibusdeond nexverke sonpydistiyiaig

the video progranm ng @i%+33MutllonddehtlerBaviinge hebhsCFot t3aRisHit®itg &
The verification _dat,a prqcessi ng conputer 48 w Il recei,ve verification data

or ot her nPeEHQFRTYLe VideoProgam AP agrked-specific SegmenRts FhdG site
vi a nodem Flurand tyofareddivindaisd test kache havdmdyrais iassocdiated RRRREES

from SYs t ergaci%ngagke%qrgfgc e 1%6 ste%m%?xtt f r:IJnc?Ll.xding a destination address

and a set of control data encoded therein, wherein the
receiving sites comprise:
means for receiving said network-wide video
program and said market-specific segments;
10 means for reading the destination address in
said market-specific segments;
means operative when the destination address
matches the associated address of the receiving site for
inserting the market-specific segments into the network-wide
15 video program according to commands contained in the control
data to produce a customized program; and
means for displaying the customized progran.

2. The video media distribution network of claim 1
wherein the network-wide video program and the market-specific
segnments comprise full motion video program segments.

3. The video media distribution network of claim 1
wherein the means for transmitting comprises a satellite.

4. The video media distribution network of claim 1
wherein the means for transmitting transmits a -digital signal.

L,
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for statistical record-keeping and/or output to a display or printer. A
control profile conmand read by processc¥2 62 refreshes a control profile
stored in the nenory unit of each insertion control unit. The control
profile defines theSeper at hekwotkt fieri distributingt videanprogsans frepodse
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contained in an insertign contro cont s read fromthe
control d8RShi FtPKE RRA¥EBIsRynapsoriakpd| agirags, EhSePGBV°€Bnnands st ored
i n menorycufpikis@Age6 to be executed by the insertion control unit 56. This
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network-wide program over a first channel:

means in the distribution center for playing back
market-specific segments over at least a second channel:;

means in the distribution center for encoding the

10 market specific segments with a destination address and a set
of control data;

means for transmitting the network-wide program and
market-specific segments to the stores;

a receiver in each store for receiving the network-

15 wide program and market-specific segments, the receiver having
means for switching between said first and second channels;

a controller coupled to the receiver, the controller
having means for reading the destination address and means for
directing the receiver to switch between said first and second

20 channels when the market-specific segments have a destination
address corresponding to the store'!s associated address; and
at least one video display device coupled to the
receiver for displaying the network-wide program with the
market specific segments having the store's associated address
25 inserted therein.

N
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corruption by hardware faults, power fluctuations or the |like. Thus, the

control profile nmay be periodically updagﬁp'using control profile commuands.
The control data received by insertion control unit 56 may al so include

conmands, directed togthe £ohELHOI%LE!EoRabaSEIAGTR HPArdPiLY d6t CXamD c.

super mar kets commonly have an on-site st con§ t he caﬁ
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stored for reference or ggﬂnunlcate

isters 2 s may be
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in price, segmentsswithi dedestipavionfaddsesand the |ike. If processor 62

of Insertion CO”tro'tH§h£m§@t£ﬁ§d§ ﬁe@&é%kCQEBHtﬁ&oﬁ?ﬁﬁaéﬂ?a€§agm59ﬁet—
control data in the video Si e acco
specific segments to the recelving s tes, the network-wide
program being transmitted on a first channel and the market-
specific segments being transmitted on a second channel;
10 receiving the network-wide program and market-
specific segments at each site:;
reading the destination address in each market-
specific segment; and
inserting the market-specific segments having a
15 destination address matching the associated address into the
network-wide program to produce the customized program.

7. The method of claim 6 wherein the network-wide
program and market-specific segments are transmitted via
satellite.

8. The method of claim 6 wherein the network-wide
program and market-specific segments are transmitted in digital
signals.

9. The method of claim 6 wherein the receiving
sites each have a plurality of sections having a section
associated address, the method further comprising encoding a
section destination address in the market-specific segments,

5 reading the section destination address at the receiving site,
and displaying in each of said sections the network-wide
program having inserted therein the market-specific éegments
with a section destination address matching the section
associated address.

10. The method of claim 6 wherein the network-wide
program and the market-specific segments are in full motion
video format.

* C L M S *
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comuni cation |ink. Each channel transmtted fromrouting switcher 74
contai ns an assenbl ed custom zed video prgaggramin the formit wll be
broadcast at the receiving site. The custom zed program conprises the
program segnents of 1he nitwbdéswmediaprdistrmibutidn sweedekl compeisipegcific

segnents inserted at,v, i£9f§%9€i8ﬁscé£fifiﬂhviﬁ?tﬁﬁéﬂ§”§b£"£¥g iftiﬁ%é%

br oadcast 18 throughout the receiving site, The programis transm
over a si nBPEWEERknWaferYidee RERFTHR anditparkekTrspenibic rsraments ke caer

74. It a ppuaphllivyobfUpedeevDh§ls E8s (€adh RAVIRg SWOSiddEi MY 2aT el |
be shogp IQaggenégggkﬁngdél%fdegaggbgram including regional-specific
segments, said market-specific segments including a destination
address and a set of control data encoded therein, wherein the
receiving sites comprise:
means for receiving said network-wide video
10 program and said market~specific segment;
means for reading the destination addresses in
said market-specific segments:
means for storing desired segments from said
regional-specific segments and said market-specific segments;
15 means operative for inserting said market-
specific segments into said regiocnal-specific segments.
according to commands contained in the control data to produce
a customized program; and
means for displaying the customized program.

12. The video media distribution network of claim 11

further comprising an interrupt for interrupting said
customized program.

13. The video media distribution network of claim 11
further comprising a trafficking system.

ey
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wi |l be tWertedl9sd over a different channel frominsertion PCH{US3/0TM4® 56
or routing switcher 74. Referring again to Fig. 3, insertion control unit
56 is coupled to video overlay keyers 754gnd CATV nodul ators 76 succeeding
storage bank 72 and routing switcher 74. Video overlay keyers 75, under the

control of 7i?,nsert [ o_r14c.omF]pr Q{eumséi &G,bgidml AstArg o Eg,ejﬁ]?,oaﬂ@d dhn/ I ogo4
gener at or mat chi n at _produce Q er at.or Jin_the )
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gener at or ed@ham@wiing: @ \assaoidtedt sid3®ssjeshe methaidocanp@ABingzdul at or s
76 coupled to video i ts .4¥E€ _gggg r.. anal og
éﬂeﬂaﬁ%ﬁe& :%éﬂi;?¥%g :gééFﬂ%?% rltztlon%a b

or digital, to an appropri fﬁg uenc u t he
r ecei V3 ng sAgmEntF Midh 2 Aesteinakiqn l@ddressATV nodul ators 76 may conpri se,

for exanpl e, comer dirgidsmiMaindl dtwitichilde Protfradn edAtddh Y 28k or
PI CO NACO¥ég¥g%al-specific segments, and the market-specific segments to
the receiving sites:
receiving the network-wide program containing the
10 regional-specific segments, and market-specific segments at
each site;
reading the destination addresses in each market-
specific segment;
storing at each particular receiving site the desired
15 segments of said regional~-specific segments and market-specific
segments to said particular receiving sites; and
inserting the market-specific segments into the
regional-specific segments to produce a customized progfam.

15. The method of claim 14 further comprising
. interrupting said customized program said receiving sites when
unanticipated segments having a destination address matching
the address at said receiving sites are transmitted from said
5 distribution center.

16. The method c¢. claim 15 wherein the unanticipated

segments are directly sent to a decocder at said receiving
sites.

17. The method of claim 14 wherein said regional-
specific segments and market-specific segments contain
information: and further comprising trafficking said
transmitting and said inserting of said information to produce

5 a customized program, said trafficking manages said information
and generates bills from gathering and consolidating said

nformation, and said trafficking utilizes a wheel program
sequence.
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CATV: noduWO 84/8399Se coupl ed to an RF conbi ner 78. RF conbi nePCIBUSHI DIy
be, for exanple, a Blonder-Tongue OC-8 or Pico Macom PHC- 12, conbines the
channels (if nore than one) to a single g§gansm ssion signal for |ocal

di stribution over the cable network 79. As in comon cable tel evision
systens, each uni quaspr oFha meitiede b foetaiine4a wiier@itl ¢heohetwork-wiide

recei vi ng Fater R ane AT RAsE A ReohdieE AbR B BsRIRER NS and my
be switcheatedlditepl ay a particul ar cabl e program channel anong those

transmtted over the transm ssion channel. Tel evisions 80 may be any of a
variety of comrercially avail able products, such _as the Sony 2710 or .the

M t subi shi CS2710R. 1R-so Thsumesdod, ofh£ladm d4,mhazainy &her networkswideng
site are Pidgrany dnd haFkdtHspeRilridl segenits Aatd Trangrdttied tie digital
net wor k- w_de -and mar ket - specific segnments. Audio systens 82 may conpri se,
for exanmﬁigna 8.

20. The method of claim 14 wherein the receiving
sites each have a plurality of sections having a section
associated address, the method further comprising encoding a
section destination address in the market-specific segments,

5 reading the section destination address at the receiving site,
and displaying in each of said sections the network-wide
progrém having inserted therein the market-specific segments
with a section destination address matching the section -
associated address.

A



t he AnchoWw@si4A03895 or Bi Anp D-60 with JBL Control 1. 19 'rPé‘rlst'9§i07449
enbodi ment of the distribution network, the receiving sites are retail
stores, such as supermarkets. The net wor k- wi de program 20 and

mar ket - specific segnents 22 will wusually include comrercial advertising, as
wel | as entertainnent, news, sports and egw tional progranm ng.
Tel evisions 80 will be positioned in visi | ocati ons throughout the

stores, including overhead each aisle, near checkout counters, and al ong
interior walls. Prograns may include separate audio tracks in | anguages
other than English, and televisions wi [T have Selectabl e bilisggual
capability. Through the use of swtchihg commands encoded in 1[:
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SUBSTITUTE SHEET

satel | it ey apa3v94 ed video signals, and the nul tipl e-channelpéwﬁgﬂﬁwr Kk
Wi thin each store, prograns may be custom zed for individual Tréta chains,
stores, sections of stores (e.g. produce or dairy) aisles, tines of day,
and geographic regions. Inportantly, these custom zed prograns are
assenbl ed automatically by receiver 54 sg¢ﬁching anong channel s accordi ng
to the switching pormands read by the inSertion control unit 56. In this
way, a plurall of custom zed prograns nay be broadcast simultaneously
Wi t hout pre-ass =que program at the distribution center}
wi t hout requfTl t he use of nungrous satellite transponders, and w t hout
i nvol venent of personnel & the feceiving. site Since the adverti s
be highly targeted based o™l ocati on, téﬂﬁ ﬁé daﬁ, etc., the adver{j
will be significantly nore yaluable to GRY) sdlls from ot her commoil
avai | abl e nedi a. Software Arrhhfnrfnrn ]
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The sof t waveOaaM399ct ure of the distribution network will be g ﬁ#%ﬁﬁﬁmw
with reference to Figs. 6 to 8 A Uplink Control System Software
software controlling uplink control system (UCS) 4 is illustrated in Figs.
6 and 7. Referring to Fig. 6, the software of uplink control system4
provides for the follow ng majgdr subsygt er? dai\a entryegnd edit{,ng (al e
through a6); centralized dat & S orage | rvice ); cO nlcatlgﬁ;
with the insertion control unl?;s H'@he recgﬁ mgé‘ ) S S
conmmuni cation with centr X lrocei Ning sif&s

4 ¥ (l |
(d); uplink control system rvies DI ng) off (¢ont Nol} {da \ N[ 1

vi deo signal (f); playback
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control o{yeyb4lagegsour ce material on progranmmabl e video tape g{(ggi sks 4&) -
LI e

reception of satellite or terrestrial video signals (h); vid

switching and processing (i); satellite uplink (j); and printing (k and 1)
‘for the database filesaver (b) and for verification and al arm nessages

coll ected fromcomunicating with the i ni?{ti on control wunits (c) and with
the receiving site host conputers (d). 4 st enbodi nent of the UCS 4

enpl oys a local area networkad@ LAN) with the uplink corgxol system services
(e) residing on systemcontr& conputer 26. The other Inj or services on the
LAN, nanely, receiving site @st commu®Bcations, recei¥ing site insertion
control unit communications, &lata entryland editing, fi e services and
print services are, in a fir® enbodi m&t, al so on sepsrate conputers, but

INSERTION
GONTROL
UNIT

ot her inplenentations could dorbi nk d0F8 dr all of thelillustrated servers
into a mniconputer or mainfriame 1 | = :
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conput er : WOS#/03995i t sel f coul d be elim nated by using a conppterusys/eiase
conbi ned atl the communi cations, control, database and data entry functions
with a multitasking operating systens and appropriate comuni cati ons
controllers and peripherals. 1. Data Entry and Editing A nmulti-user

dat abase managenent systemis enpl oyed Iu‘?/ he file services (b) of the UCS,
to support the data entry and editing f cl ions (al through a6) on
full-screen termnals. Sonme or all of these data entry and editing
functions nay rgs traffic control computer 24. The insertion control
unit definiti onF }j tagase (al) includes, for each insertion control unit:
the uni que igseft nt r oy uni t hardware add:bess and rel ggse | evel , group

menbership ¢ ,' recel ving [3) i on ang=trotartpn, Qgst L,uantGY
protocol type, upho er o eceijving sitie g5 o
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storage b'ampaé@é?ﬁsptor codes, and routing sw tcher descri pt oPCIIUEI3/07449
21 codes,

ot her codes associated with routing of prograns within a particul ar

Dat abase (al) wll also include store section or aisle

receiving site.
nmenbers of contro

and the |ike.

fields contained in the insertion control
of these groupings can be transmtted to the insertion control
per manent storage as part of the control

The group contr ol
groups such as retail 3%
units can

| nsertion control

e chai ns,
e grouped by any information
unit definitions database.

and any

definitions database (a2) defines the

geogr aphi ¢ regions,

bel ow); other groupings can hg set upe.pd hoc, &nd are 3
= (] [ -] | —]
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i ndi vi dualwe 94reas9esi tted to the insertion control unit with tpﬁg@?&%&@“9
data enbedded in the video signal. The video program schedul e

descri bes the individual video progranms or segnments on all the video
channel s flow ng through the uplink (j): event name, event serial nunber,
channel nunber, start date and tinme and i}ap date and tine. The group
control schedul e database (a4) defines t é control conmands for the

i nsertion copde=ol—uits Within a particular group: sw tching commands
according t¢ ef8ROBER n\t he ytdeo progra edul &/ \ADEQTAPEY di ng, g
pl ayi ng of {i JNOERRAGEr s ts in thd ei viNg GONTROE Video s
bank. The gkoup TASKtro gyl e data i aes a\gr oyp ngn | ficat
or address cOMTrol event typg and tinestanp. The Mase e/cont r ol
control schedule [a5) is

08
SEND
REFAEe] WAT
FOR CTS T0 FOR_CONTROL
| ENCODER
/98
SEND
CONTROL
DATA T0
ENCODER
102
SEND HOST SEND LOGGING +
| UPDATE T0 COMMAND TO OPTIONAL
ENCODER TAPE UNIT ALARM
/108
PROFLLE To o . l
ENCODER F1G. 78.
4 v/ /
FIG. 7A.
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the indivi Wf2P4493925 case of the group control schedule, and, iprITPEB3/07449
enmbodi nents, these two data entry and editing functions could be conbi ned
into a single database. The host update definitions database (a6) defines
the data flowwng fromthe UCS to the receiving site host conputers. It may
be entered at an editing station, and kept8/ily a text file; or it may be
received fromthe host conputer comrunications server (d), in which case it
is classified on the date entry and editing stations. The update data are
schedul ed for cific insertion control units at specific tinmestanps or
time ranges, A he JATAt odpol enpl oyed by the receiving site host conputer is
cl assified apd RESEIVERed} b
MESSAGE
TASK

128 /134
MESSAGE ™\ No WAIT
RECEIVED? >™——1r0R NESSAGE o ACCUM
/138
RE-TUNE ALARM
SATELLITE CONDITION ACGUM
RECEIVER ; STATS
@ | - 1
/148 /140
TAPE PRTEAPéERE PE(E)S%RE ’
CONTROL i
COMMAND COM ___.
COMMAND CONTROL CONTROL 0
3 BLOCK BLOCK
FIG. 8A. FlG. 8B5.
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conpar i.ng WP WAL i nsertion control unit definitions dat abasBCTAIS93/G7449
Host Undat e Communi cations The organi zati ons- bei ng served by the

di stribution network may have one or nore centralized conputers not
necessarily located at the receiving site. Therefore, a host communi cati ons
service (d) is provided to receive updat 844f rom an organi zation's
centralized conputer for distribution to the host .canputers for each

insertion control unit in the organization. In this DEMNn Ypdate
transmtted fromthe organi zati centralized cqnpG0¥TROlo Ues—4—18
assured of delivery to many |ocgtlons, via the sang | nl [

vi deo programm ng nmaterial .

PENDING
OOM!’JANDS

FOR MODEM
GOMMAND

7154 192
DIAL
PREPARE HOST OUT AND
DATA COMM [ YES ~HOST DATA ESTABLISH
CONTROL MESSAGE? SESSION
BLOCK
156
PROFILE
COMMAND?
|YES TRANSFER
MESSAGE
L nar
UPDATE
ICU CONTROL
PROFILE /200
ACCUN
T! STATS
F/IG. 8C.
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corrputers'.“&?%(o?%géei ved fromthese conputers is stored in thdCQE/IUSI387449r
(b) and classified for distribution through the host update definitions
editing station(s) (a6). 3. Insertion Control Unit Communi cations As the

i nsertion control units 56 performtheir function, they coll ect
verification logs and failure/alarminforldB#fi on with respect to the

commands and o grtRol data received. Wep—eertat-mLfipds of failure
occur, it is desiBBle t§ have tireNj nsertion/coWIDEQTAPERy t 56 di i~ he UCS
and transnit des Aa&g?MUn 0 ai | ures {or CONFROkCt pre—aet and

th [

anal ysis. Al sd dvefti sers gpd ot her prqvi dJASK of
comonly want O-fraye The statistYcal verifi cetten -
recei ved and delivefed to the organi zati ons being B

PENDING
COM!:}AND

FOR HOST
COMMAND

CONTROL
EVENT?

FOR CONTROL
EVENT

/164
ESTABLISH 180
HOST SEND
DATACOMM COMMAND
SESSION * 70 TAPE
UNIT OR
SWITCHER

TRAISTER
AD EID ® it
GONTROL
@ BLOCK FOR
ALARM

FIG 8F

FIG. 8E.
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e

verificat'iW94403998nd failure/alarmdata. Usually, the insertipeh/gee8/5fas
unit conmuni cations server (c) resides in the verification data processing
conputer 48. The insertion control unit comuni cations server handl es

mul ti pl e tel ephone 23 nodens 50, and transmits the data and | ogs of
comuni cations with the insertion control Eits on the UCS file server (b).
It also uses the insertion control unit d!!#l nitions_database (al) to verify

proper usage of its facilities to prevent illegal ess. 4. File Services
and Print Services The UCS nust have file s | | e of storage
: . P _
and keyed retrieval and reporting (k and 1) f?’r’glg trf, =i
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dat abases W€¥94703998nd edited (al through a6), or received fro

insertion control units (c) and organi zati onal host corrputerslpﬁ?ﬁg#‘ﬁg’ﬁ%s

t herefore provides standard nulti-user access facilities and controls. The
dat abases (al - a6) maintained in the file server of the UCS are constantly
accessed by the Uplink Control System Serzﬁ (e), in order to determ ne the
schedul e and dat afl ow t hrough t he encode|l éf). The first software

enbodi ment of fil e:§;erver (b) ised fousth generati oesdat abase package such
as Oracle, Paradoxg RMS, | M5, or &L he g ke. The actult choice is limted by
t he chosen hardwarg, and operati n§syst=em supportinge®he filgy saever Al
such packages haveﬁ)ui lt-in repo gelérators capabl@ of de&i veéBi ng§

|0 :

[~
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5. Uplink Co System Server Al control data and nmessag oSN} t he
recei vi n@'% ééﬁgﬁsert lon control units nust flow fromthe fﬁ&g servg-ira?b)

t hrough the uplink control system server (e) to the encoders (f) in order
to be conbined with the uplink video signal, conposed of received video
signal s and/or video progranm ng st&B8¢8don vi deotape and/or disk (g, h, and
). Stored programm ng nust be cued, played, and swi tched according to the
vi deo program schedul e devel oped and nai ntai ned in program schedul e

dat abase (a3) through traffic control computer 24. 24 Referring now to
Figs. 7A-7B, it will be seen that
4#?
................. AN ;
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t he upl'i Wgosape300s system server (e) is driven by the comrangcrwj,@}“gmd

I nsertion control unit host data stored in the file server (b). It 1s
delivered according to the video program and control event schedul e
prepared by traffic control conputer 24. The UCS server (e) has two
principal tasks: an encoder interface t@ﬂa and a vi deot ape (and/or

vi deodi sk) control task. a. Encoder Int ace Task The vi deo data encoder
(f) is responsible for delivering a datastreamto the video processing
units (i) which can be conbined with a video signal, and therefore nust
control the input rate allowed fromthe UCS server (e). In a first

enbodi nent, hardware flow control is used to acconplish this purpose, such
as Request To Send/C ear to Send (RTS/CTS) logic. As illustrated in Fig.
7A, the encoder interface task (El) continually checks the comunication
line with the encoder
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Tob267—4 zho)

Ay e t-hes -
(EDy"of >t he*®Cs

Y 10g) il
_ ‘1,0 anSHit e Bupag 4.
|'htei’face t ask (E "'ﬁt?ﬁﬂouéﬁ*yv 'eché?cfé&’&lt«hé*

NS and schedul es @i i o‘r’n‘er’ t o° B d.a onpegedum
PR zed ¢ “Tﬁsertlon control: unit data nessages.
Ther ef-6re;- .mﬁgh “CTS: sngna} d-5 received, it h&- |ﬂ(ggﬁ%ﬁé‘?ﬁsm«bhnoses
nmessages fron1the various ¢ b priorit and, TWTHI R g e e
particul ar queue, according 3 s The hi ghest

priority queue is the |nsert|on control unlt and group control event queue
(96). These are the connang g gkggr cg & %HiﬁﬂigP sociated with video
channel sw tching and stor gcgg QIR B ' %fhe recei ving
The present invention relates generally to audio-
visual media broadcasting and advertising. More specifically,
the invention relates to satellite-based transmission systems

5T B et iy e o

for distributing point-of-purchase video advertising to retail
stores.

Commercial network television has been recognized as
a powerful and efficient medium for broadcasting advertising
messages to a large, widely disbursed audience. As a result,
network television traditionally has garnered a major share of
advertising budgets. However, due to a variety of factors,
commercial television advertising revenues have been dropping
over the past several years, a trend which is expected to
continue. One major drawback of television advertising is
network television's ability to do nothing more than deliver a
large number of impressions to a large and relatively
undifferentiated audience. Advertising dollars are
ineffectively spent on messages that reach the wrong audiences
undexr the wrong circumstances. Further, national network
television is well suited only for the limited number of
preduct categories which are trﬁly national in scope and
relatively impervious to regional and seasonal variation.
Moreover, the cost of multiple regional campaigns will often
equal or exceed that of a national program. ;

Point of purchase promotiocn accomplishes what in-home
television cannot, in large part because it is directed not
toward passive, unreceptive viewers, but réther toward
consumers who are actively making choices and seeking
information. 2mple evidence demonstrates consumers in a
shopping environment are much more susceptible to televised
nessages than otherwise.

However, current point of purchase advertising
programs have severs limitations. For the most part they are

‘tased on a static. print-oriented media ccmprised of =1an39e er
This is the replecement sheet
19 MAR
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site. The next highest priority queue is host conputer data updates (100),
such as product price changes received from an 25 editing station (a6)
or the host update conmunications server (d). The next highest priority
gqueue is the insertion control unit initial control profile downl oad (104),
typically required at the tine an inserfion control unit is installed. The
control profile is a set of codes and cdmands stored in the insertion

Vi deo sty ind bel SEUIGH sHodA] Al SR L SR AR L T
profi|€quqﬁsgemonstra lons or educational devices are often
prohibitively expensive, take up valuable selling space and are
limited to a store by store approach.

One known system of electronic point of purchase
advertising utilizes silent electronic dot repeating message
signs, similar to reader boards found in major airports and
brokerage houées, in the high-traffic aisles of supermarkets.
Such silent reader boards, with limited two-dimensional
displays, do not have the effectiveness of television in
catching and retaining viewer attention.

Ancther known variation on electronic point-of-~
purchase advertising utilizes electronic display screens such
as liquid crystal displays on individual shopping carts which
convey messages to the shopper. Such systems again do not have
the effectiveness of television, and further require a great'
deal of maintenance down-time due to their susceptibility to
damage.

' Other known sysﬁems have used satellite~transmitted
television to broadcast advertising into supermarkets.
However, such systems are typically based on commercial network
programming and have typically located television monitors only
at checkout counters. Further, known satellite-based systenms
do not permit on-line selective customizing of promotional

messages by aisle, store, chain, geographic area or demographic
profile.

SUMMARY OF THE INVENTION

The present invention responds to the need for an
effective and cost-efficient point~of-purchase promoticnal
medium. The invention provides a method and apparatus for
distributing and broadcasting a customized video program from a
distribution center to a plurality of geographically dispersed
receiving sites. 'In a first embodiment, entertainmént—based
commercial promotional programming in full motion video format
is broadcast via satellite to the point of purchase in retail
outlets nationwide. The signal is received through an antenna
at each location and broadcast throughout the store by monitors
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elimnates the need to send all such conmands with the video signal. A
request for a control profile dowload is input through the insertion
control unit definitions editing station (a5). The | owest priority queue is
a background refresh of control profiles of all downlink insertion control
units (108). Periodically, the control profiles in the insertion control
units may require updating, due to corrzption fromhardware faults, power
fluctuations or the like. By providing a periodic refresh of contr ol

pr of i | eqprefexahlnincatedl Wgrause.raambesrmm crnthe paiesrwellseo VR date

and corr a O s PLRE | éiﬁtg% Vhrou 5§?t5@|tggsg d8Re¥s dgPe

program'sc e entered and e I C contro conputer 24 and

stored mi?ﬁ/f 1;1? d&%ﬁ%%e%l@%ﬁ%%@%h@l%@e%% Fathaedel §FC¥%eo

source CukdPland enhance its aesthetics while being easily visible to
shoppers as they move through the aisles.

A unique aspect of the invention is its capability
for on-line creation of audio-visual programs customized for
individual retail chains, sﬁores, or ultimately aisles within a
store, as well as for particular geographic areas and times of
day. Unique programs tailored to a particular demographic
market are assembled on-line and broadcast simultaneocusly to a
multitude of different locations. This feature eliminates the
need for producing separate video programs on separate
videotapes for each customized program desired, and requires
little or no operational intervention of personnel at the
store. )

In a first embodiment, the invention provides a video
media distribution network comprising a distribution center
having means for transmitting a network-wide video program and
market specific segments to a plurality of receiving sites each
having an associated address. The market-specific segments _
each include a destination address and a set of control data
“encoded into the segments. The receiving sites comprise means
for receiving the network-wide video program and market-
specific segments, means for reading the destination address in
the market-specific segments, means operative when the
destination address matches the associated address of the
receiving site for inserting the market-specific segments into
the network-wide video program according to commands contained
in the control data to produce a customized program, and means
for displaying the customized programn.

In a further embodiment, a network-wide program is
transmitted from the distribution center over a first channel
and a series of market-specific segments are transmitted over
one or more additional channels. Each market specific segment
is assigned an address and a package of control data encoded
into a known data location in the video signal. Receivers in
each retail store receive the signals for both the network-wide
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operations for handling video source material destined for the uplink
These operations include cuing, start/stop, rew nd, and video sw tching
into target channels of the multi-channel output of the video playback
device 32 of the UCS. It will be understood that the particular type of
medi um used for video storage is not critical, and that a simlar routine

w il be used for control of VCRs, optlcél dISk pl ayers, or other video
pl ayback pge néS maReu J F' 7 deot t Task (E3)
continuo t he Vldg% prg&Fageg%%gﬁﬁv pﬁﬁ' vggg 5%ﬁ“§h require

checks
vi deo pI§§B RO Yiac sat@idd tel 10_n dngeptdiduc eonkrolmundtdénetheonmand
message ﬁﬁeﬂﬂla%t&réeiﬁhﬁs the’8ddress in each market specific segment

to determine whether the segment is intended to be played in

- that store. Until such a segment is identified, the insertion
control unit directs the receiver to display the network-wide
program on the first channel. When the address of a market-
specific segment corresponds to the store, the insertion
control unit reads the control data in the segment. A
switching command contained in the control data will direct the
receiver to switch to another channel to play the market-
specific segment.

The network—wide and market-specific segments may be
transmitted in either analog or digital signals. Usually, if
analog signals are used, at least two transponders of a
satellite are utilized, one for the network-wide program and a
second for a series of market-specific segments. If digital
signals are used, on the other hand, a single transponder of
the satellite may be used. Usually, the digital signals are
compressed in the distribution center using digital compression
techniques. Depending upon the degree of compression, up to
ten or more digital channels may be broadcast over a single
satellite transponder. One digital channel is usually used for
the network-wide program, and the remaining digital channels
may then be used for the market-specific segments.

At the receiving site, in the analog embodiment, the
insertion control unit directs the receiver to tune into either
the first channel over the first transponder, or the second
channel over the second transponder, depending upon the
switching command of the market specific segments. In the
digital embodiment, the insertion control unit may direct the
receiver to switch among the digital channels while remaining
tuned to the same transponder, or, where multiple transponders
are utilized, to switch among various transponders.

The switching commands and other control data are
usually encoded into both the market specific segments and the
network-wide program so that the code will be available for
_detection by the insertion control unit regardless of the
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When the videotape control task (E3) identifies a tape control event, the
appropriate comand is issued to the video playback devices 32 (118), which
wi Il send an acknow edgenent back to the videotape control task (E3). For
each command issued, a verification process is initiated. Wiile checking
the schedul e for additional commands, tHe status of each prior command is
eval uated (114) as acknow edgenents cone in fromthe V|deo play gggeV|ce
whi ch reeBrnaglt ke WBARBNGheREReIVEE 4F &umed QT switrbe &%ﬁ

acknow e@asrreahteblnaatapbrec&eésoméahamt g&ﬁa@ mgmtmrﬁoed:hndhe

bl aybackLlodRcBeshaene BEERGRELE0 FOF AREATER bouseamndy ik REten o

on-1ine gbhkrdapundat ewhmuhcthlasat direlctsl nhieheemedveroftaarafursstar t abl e

command with 00+BAEKUPaBLAYBAGK cdCWhGHART il Ene BB R TG daidiifith 'y an
instructs. In the analog embodiment, the switching command and
other control data are usually carried in a vertical blanking
interval in the signal. 1In the digital embodiment, the control
data are preferably encoded in a’separate channel reserved for
such data.

The invention further affords communication between
the advertising distribution network and host computers in each
retail location or a central computer at a remote site. This
is particularly useful for product promotions and pricing
changes, wherein a network advertiser offers a reduced price,
coupon, twe-for-one sale, or other such promotion. Such
promotional information may be conveyed to the distribution
network from an organization's central computer, carried in the
control data with the video signal so that the controller in
each store may read the information and communicate it to the
store's host computer. The host computer may then
automatically adjust prices at the cash registers or notify
cashiers of the promotion.

Because of its ability to tailor its commercial
nessages to particular chains, stores, aisles, times of day and
geographic regions, the distribution network of the present
invention provides advertisers the ca?ability to reach target
audiences with customized messages. Further, such customized
programming is assembled on-line at each receiving site
according to control data encoded in the video signal,
eliminating the need for pre-assembly of multiple unigue
programs, or the involvement of personnel at the receiving
sites.

The second embodiment of the present invention is
similar to the first embodiment. Differences include the
additions of (1) an information trafficking system, (2) a
distributed audio system, (3) a live interrupt feature and (4)
a receiver. In order to incorporate these additions such that
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operator to take corrective action and/or replace the failing playback
device (122). A first enbodi nent of the video playback device subsystem
i ncl udes redundant drives with automatic backup swi tchi ng. Wenever
possi bl e, vi deodi sks are used instead of videotape, since they usually
yield a nuch higher nmean tinme between failure. A first enbodi nent of the
Vi deot ape Control Task (E3) supports visleotape and vi deodi sk control
protocol s which can be assigned i ndependently to each of the task's

| nput / Quthey ee heully utmiwaedulthﬁnneﬁwdrk1Wi§ng#qm@ BEPERARe of the

| nserti ogaSopihak édswe <%,’;h @f&éﬁ&;ﬁﬂéﬁé&ﬁm sé beyAgeR'i bed with

reference to Figs. rol Unit Tunct onall 7
gover nedfBythes %%F&# a?ﬁu%hﬁmﬁh%&ﬁﬁyr%%é#%%kPQMW?§§?ﬁﬁ§l 80 §Fﬁ¥3¥ ar

chains, stores, and geographic regions. Moreover, digital
compression is utilized in this second embodiment.

The information trafficking system in the second
embodiment uses a wheel concept to determine the commands
contained in the control data which continually produces the
sequence of the regional-specific and the market-specific
segments within the customized program. In addition, the
trafficking system manages the information in the network and
generates bills from information which it has gathered and
consolidated.

The distributed audio system provides audio control
assistance to the means for displaying the customized program
by adjusting the level of audio in various areas of the retail
store in response to the existing noise levels in various zones
within the receiving sites.

The live interrupt feature allows unanticipated
segments to interrupt the customized program. These
unanticipated segments are typically last minute additions
which are transmitted from the distribution center with
destination addresses. They are then received by the receiving
sites, directly sent to the decoder, and then played. The
interrupt feature permits the regional-specific and market-
specific segments to be overridden by the unanticipated
segments according to commands contained in the control data
such that an altered customized program is produced and
displayed.

The receiver stores the desired segments from the
regional-specific, market-specific and unanticipated segments.
In addition, this decoder facilitates the interrupt feature
described above.

A further understanding of the nature and advantages
of the invention may be realized by reference to the remaining
portions of the specification and the drawings.
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Monitoring of these nessages is perfornmed by the Data Receiver Message Task
(T1). Execution of tape (or other storage device) conmands is controlled by
t he Vi deoTape Control Task (T10). Data to be communi cated back to the UCS 4
is controlled by the 27 Modem Control _Task (T6). Any updates for a
receiving site's host conputer 70 are cohtrol | ed by the Host Dat aConm Task

Recei ver Nbosage Tack (T1) JERCHWEIGN o R Sefpilios 0 'cooi ot of
messages fromreceiRigr. 34.isAx iHlackt rdisgram of dhSAiddr distrBmtional |y
wai ts ang checks cffog_htehgrre%%q{tptirgjex{@&pj ng nmessages (126, 128). A variety
of wel | -Kknown nethods can be

Fig. 2 is a block diagram of the uplink control
system of the distribution network of Fig. 1.

Fig. 3 is a block diagram of the decoding and
switching system of the distribution network of Fig. 1.

Fig. 4 is a block diagram of the receiver of the
decoding and switching system of Fig. 3.

Fig. 5 is a block diagram of the insertion control
unit of the decoding and switching system of Fig. 3.

Fig. 6 is a data flow diagram of the uplink control
system of Fig. 2.

‘Figs. 7A-7B are software flow diagrams of the
software running the uplink control system of Fig. 2.

Figs. 8A-8F are software flow diagrams of the
software running the insertion control unit of Fig. 5.

" Fig. 9 is a block diagram of the distributed audio
system. ‘

Fig. 10 is a process flowchart for the control
processor in the audio controller.

Fig. 11 is a block diagram of the audio controller in
the distributed audio system.

Fig. 12 is a block diagram showing the various
subsystems and peripheral interfaces of a specific receiver
systen.

Fig. 13 is an electronic block diagram of a receiver
system. '

DEBCRIPTION OF S8PECIFIC EMBODIMENTS

The present invention provides a distribution network
for transmitting real-time motion video, usually in the form of
promotional advertisements, from a distribution center to a
multitude of receiving sites, typically retail stores,
dispersed over a wide geographic area. Preferably, programs
are transmitted via satellite and are receivable via antennae
at the receiving sites. Television monitors located at
selected points in the receiving sites display the progranms to
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enpl oyed to detect conpletion of nmessage transm ssion: |In synchronous

recei vers, nessages are identified wth sync characters and the hardware
automatically generates triggers at the end of reception of CRC data, which
can be connected to an interrupt control |ine of the processor. In
asynchronous nessages, nessage conpletiqg can be determ ned by | engths
associ ated with nessage op-codes, or by enbedded | ength bytes in the

(ot an0% i e dddte | MRIHPMSRI A0 AR BRAIAE Ul il D A Gl et O

data. Address recognition techni, ) 0 commo en
synchr ondRPartaitHiYos it JaThlam eRRtdas cfor 1S ka2l nth Ry QEEss) ed

from ot hefo} Qe RS Atk cdrtfets ahil i drice s WK KA PN Ssdd endd @synchronous
transm ssion i s used (%he processor, is actjvely invaolved jn the receipt of

al | dat a RRATEMRIANAG IR R FRATHING THH | RV R BV bRy BHETRTRMr d the
nmessage. from that played in another. Equally important is the

invention's on-line insertion of custom, market-specific
segments in a general, network-wide program without the need
for pre-assembly of each unique program or operational
involvement of personnel at the receiving sites.

In a first embodiment, as illustrated in Fig. 1, the
distribution network includes a plurality of video program
sources 2 coupled to an uplink control system (UCS) 4 in a
distribution center D.C. UCS 4 performs the functions of
accessing and playing back video source material, encoding the
video signal with control data for directing switching
equipment in receiving sites RS, and transmitting the video
signal encoded with control data to a plurality of receiving
sites RS via uplink antenna 6 and satellite 8. Each receiving
site RS includes a downlink antenna 10 for receiving signals
from.the satellite, a decoding and switching system 12 which
reads the control data and switches between video channels, and
a network of televisions 14 for displaying video programs. A
host computer system 13 is coupled to decoding and switching
system 12 and communicates with UCS 4 via data communication
iink 15.

The uplink control system 4 in the distribution
center DC is i;lustrated in Fig. 2. A network-wide program 20,
usually comprising a series of full motion video segments
stored on video storage media such as video tapes or optical
disks, is played on a video playback device 32, which will
comprise one or more video cassette recorders (VCRs), optical
disk (videodisk) players, or other conventional recording media
playback devices, such as the Sony BVW-60 VCR or Pioneer VDR-
V1000 Videodisc Player. The network-wide program is played
over a first source channel of the network.

Market-specific segments 22 stored on video storage
media are played on video playback devices 32 over one or more

. additional source channels. The netrwork may further include a
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Messages received which are intended for other insertion control units are
identified (130) and, in task T2, counted for statistical purposes (134)
(see Fig. 8B). Messages received with CRC errors or other data format and
protocol errors are, in a first enbodi nent, counted in order to provide
reliability statistics for nodemtransm ssion to the Uplink Control System
4 (138). If a sufficiently |arge percentage of nessages are received in
error, a_first enbodi nent of the_Data Receiver Message Task generates an

al arm coRGPEFER BPI8Fe PRESAVET 23nFarAPrdentEndeceivisg Misae Erape

al erts theahBadttedntookhéaghistIébuthiah ichofil FemiRPalcRatibrs Wy @& i1

alarn1ne§§€gilite %% cable.

It will be understood that the network-wide program
20 and the market-specific segments 22 are preferably in full
motion video format, and include both an audio and video
compeonent recorded onto conventional recording media such as
magnetic tape or optical disks. While the term “video" is used
herein unaccompanied by the word "audio", the term "video" is
intended to refer to recorded audio-visual media as in common
usage, unless stated otherwise. The network-wide proegram 20
and market-specific segments 22 may further include computer
graphics and other forms of audio-visual media.

Video playback devices 32 are coordinately controlled
through a playback control unit 34, which may comprise, for
example, a Sony Beta Cart 40 or Panasonic MARC II-100. ‘
Playback control unit 34 may be connected to a plurality of
playback devices 32, and programmed to actuate selected
playback devices upon receiving a signal from an extermal
source, e.g. system control computer 26 (described below).

Uplink control system 4 further includes a sync .
generator 28 coupled to playback control unit 34 to provide a
reference for synchronization purposes. Sync generator 28
ensures that the horizontal and vertical pulses of the video
signals from playback devices 32, as well as signals generated
by peripheral devices such as logo generator 30 and data
insertion unit 38 (described below), are synchronized to
facilitate combining signals from various sources. Sync
generator 28 is preferably a commercially available product
such as the Grass Valley Group 9510 or Lietch SPG-120N.

Sequencing, timing and synchronization of the
network-wide program 20 and market-specific segments 22 are
controlled by a system control computer 26, which is programmed
through a traffic control computer 24. System control computer
26 and traffic control computer 24 may be Apple MacIntosh
Quadras, IBM 386 or 486 Personal Computers, or other comparable
computers of wide commercial availability. Traffic control

computer 24 allows user input with respect to the sequencing,
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Valid nessages for the insertion control unit 56 include but are not
limted to: video channel sw tching/tuning conmands; tape (or other storage
devi ce) control commands; nmodem control commands; host data nessages; and
insertion control unit profile updates or refreshes. \Wen a

swi t chi ng/ tuning command is received (;ﬁi), the insertion control unit
processor communi cates the new channel the receiver 54 (144). \Wen a

t i 4 | i

br bpar oot B oiB8 el Set EEREYSE, 6 Phe RabREE SOLERRTG RaGRENCR B L0
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host data nkssage, s recelve ost acomm control block is
pr epar eda€tuapeorider nglaybeak @gg¥ices 32. Traffic control computer 24

is programmed so that system control computer 26 actuates video
playback devices 32 to play a series of market-specific
segments 22 over one or more source channels in a desired order
and at the prbper time, according to the desired position for
insertion into the network-wide program 20. Traffic control
computer 24 may further be programmed to assemble the network-
wide program 20 by selectively actuating a plurality of video
playback devices 32 such that a series of segments making up
the network-wide program 20 is played over the network-wide
program source channel.

In an exemplary embodiment, a logo generator 30
coupled to sync generator 28 generates a video overlay of a
selected logo, such as that of a supermarket chain or the
network operator, which is inserted at selected points in the
network-wide program 20 and/or market specific segments 22 by
video overlay keyvers 36 coupled to video playback devices 32.
Logo generator 30 may be, for example, a Texscan SG-4B or a
Chyron Scribe. Video overlay keyers 36 may be commercially
available products such as the Comprehensive Video PVK-1l, or
Graham—-Patten Systems 123§6.

In a first embodiment, video signals are transmitted
in analog form throughout the distribution network. In the
analog embodiment, a data insertion unit 38 is coupled to video
playback devices 32 succeeding video overlay keyers 36. Data
insertion unit 38 encodes a destination address along with a
package of control data in the network-wide program 20 and
market-specific segments. The destination address will
correspond to one or more receiving sites, groups of receiving
sites, or sub-parts of receiving sites in the network. The
control data may include, as elaborated below, switching
commands, program/segment storage commands, messages directed
to a host computer at the receiving site, modem ccmmands for a
modem at the receiving site, receiving site control profile

updates, and the like. Data insertion unit 38 operates under L
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Dat aComm Task T8 (154). Wen an insertion control unit profile update
command is received (156), the command profile stored in nmenory units 64,
66 i s updated (158). The conmands and other control data received may
further require the updating of statistics and event |og information
contained in nmenory unit, for future reggrting and verification of events
to the Uplink Control System 4. After pirdper routing and control bl ock

e L g (e R A S e B P T M ek
In a fir$&FaEfisicantrol rOmaHEst Ko wdHigho|dintate Mgt jaddFesses HApd
control RicRitDIPRRA & d)d e Brisi JRRee it leddd Stk dBSipédific The control
D ok o et Al W e s Wl o B e L4 S Ph e ' PP
segment. Data insertion unit 38 is coupled to sync generator
28 to provide a synchronization reference fof proper
positioning of control data in the video signal.

In the analog embodiment, data insertion unit 38
preferably encodes the control data in a vertical blanking
interval in the analog video signal. Alternatively, data
insertion unit 38 may encode to control data into a separate
data sub~carrier channel. Usually, the data are encoded in
both the network-wide program 20 and the market-specific
segments at contemporaneous positicns just preceding the
market-specific segment, for reasons which will become apparent
below. Analog data insertion unit 38 may be, for example, an
Interactive Satellite VBI-1000 Data Transmission Systen,
available from Interactive Satellite of Richardson Texas.

Upon leaving data insertion unit 38, network-wide
program 20 and market-specific segments 22 require modulation
for satellite transmission.' In the analog embodiment, an
uplink modulator 40 receives the network-wide program and
market-specific segment signals and modulates them to a
frequency appropriate for satellite transmission, usually in
the KU-band or C-band. Uplink modulator may be a commercially
available product such as the Scientific Atlanta 7555B Exciter.

In the digital embodiment, control data encoding is
accomplished by an encoder 40C in uplink encoder/modulator 40.
Encoder/Modulator 40 may be, for example, a Scientif. Atlanta
7555B Exciter (with encoder option). Encoder/modulator 40 will
include an analog-to-digital converter 40A to convert the
analog signal produced by video playback devices 32 into
digital signals.

' Encoder/modulator 40 further includes a digital data
compressor 40B for compressing the video data to an optimum
quantity for maximizing transmissibility while maintaining
sufficiently high image quality. Through known data
compression technigques, up to ten or more digital source
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the video storage bank 72. Since receiver 54 nust be switched to the | ocal
tape or other video storage device for playback of locally stored video
segnents, the videotape control task also controls the function of routing
switcher 74. It will be understood, of course, that optical disks or other
vi deo 29 storage nedia could be usedign conjunction with or as an
alternative to videotape. Referring to Fig. 8F, the videotape control task

T10 wai t ghefihel samagpbecepanishitvedt ovessageihgleesatugliteom the data
recel ver

( nessage_task T%ﬂéli4 176;. Tae ask then checks the status of

prior cofBRGELEEACT GHERRES LFE3R=RAN e?&: and, if all prior commands have

been acknow edged Pté8rabiy¢dsenteder/modulator 40 transfers the
network-wide program 20 onto one digital source channel, while
the market-specific segments 22 are transferred onto one or
more additional digital source channels. Preferably, a digital
source channel separate from those used for the network-wide
progranm 20 and market-specific segments is reserved for control
data. Under the direction of system control computer 26,
encoder/modulator 40 inserts the control data onto this digital
control data channel at a point just preceding the beginning of
the corresponding market-specific segment.

Encoder/modulator 40 further includes a f;equency
modulator which modulates the digital signals to a satellite
transmission frequency, which is usually in the KU-band or C-
band.

HPAs 42 then amplify the video signals, whether
digital or analog, to a power level appropriate for satellite
transmission. HPAs 42 may be, for example, MCL TWTA Power
Amnplifier Systems.

An RF combiner 44 is coupled to HPAs 42, and combines
the signals of separate source channels into a single
transmission signal for transmission via satellite 8. In the
analog embodiment, the network-wide program 20 is transmitted
over a separate transmission channel--that is, over a different
satellite transponder--than the market specific segments. Each
source channel containing analog market-specific segments is
transmitted over different transmission channels. RF combiner
44 may be a commercially available product such as the
Specialty Microwave RF Combiner.

In the digital embodiment, the network-wide program
20 on a source channel as well as the control data carried on
the digital control data channel, are preferably combined by RF
combiner 44 into a single transmission signal for satellite
transmission on one or more transponders.

An up-link antenna 46 of conventional construction,
such as a Scientific Atlanta 7 Meter KU Band 4-Port Dish
Antenna, is coupled to RF combiner 44 for transmitting the
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tape control conmand to storage bank 72 or to routing switcher 74 (180).
Just as in the Uplink Control System the VideoTape Control Task in the

i nsertion control unit checks for proper conpletion of prior comands

i ssued to the video storage hardware, and, in the event of errors (182),
prepares a nodem control block (T9) to generate an al arm nmessage to be
forwarded by the Mbdem Control Task TG40 the UCS 4 (184). 3. Host DataComm
Task In a first enbodi ment, the Host DataComm Task (T8) is driven by

Cﬁnt rolméawpésﬁe@rﬁﬂié@og nibe Seea Baeebyehobbssaegudnak (nmma‘ped: fying
comput FOTHAISEE TRAeL To CrpRBPOBORTiAl oPRaBRERLOLES. SasSBhBun i n Fig.
8E, t herhonépondeae orypieskly TBrowbdifgl ar banawidenmaadsae OnMilke dat a
receiver message g?éréi%% é%gotolggé; ¥%e@hg SQEHBEﬁgiand switching

system 12 of each receiving site RS will be described.

Transponder(s) on satellite 8 transmit the video signals over

RF channels to down-link antenna 52, which may be, for example,

a ChannelMaster SMC Series 1.8-meter Dish Antenna. Each

receiving site has one such down-link antenna 52, typically at

an exterior location such as the roof of the receiving site.

. Down-link antenna 52 is coupled to a receiver 54,
which may be, for example, a Drake ESR-1240 or General
Instruments DSR-1000. As illustrated in Fig. 4, receiver 54
includes a tuner/RF converter 54A, which may be tuned to the
appropriate frequency for reception of signals over the
transmission channels from satellite 8. Tuner/RF converter 54A
converts the RF signal received to an intermediate frequency
(IF) signal. The IF signal is demodulated to a baseband in a
demodulator 54B coupled to tuner/RF converter 544, and ocutput
to insertion contreol unit 56 (Fig. 3).

In the digital embodiment, demodulator 54B will
further include a digital data separator 54E which identifies
the digital control data channel and extracts the control data
therein. The digital control data are output to insertion
control unit 56.

Receiver 54 also has a switching command decoder 54C
coupled to insertion control unit 56 and tuner/RF converter
S4A. The switching command decoder 54C receives a switching
command frdm insertion control unit 56 as described below, and,
in the analog embodiment, retunes tuner/RF converter 54A to the

- transmission channel specified in the command. In the digital
embodiment, the switching command decoder 54C sends a switching
signal to a multichannel ocutput switcher 54D. Multichannel
output switcher 54D responds to the switching signal by
switching to the digital source channel specified in the
switching command, with tuner/RF converter 54A remaining tuned
to a particular transmission channel.
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recei ved, the task establishes conmunication with the host conputer 70
(164). The data nessage is then transferred to the host 70 (168). The host
datacomm task (T8) enpl oys one of a selected |ist of standard nessage and
file transfer protocols, which are defined in the insertion control unit
control profile. Failure to establish a gonnunications session (166) or
failure to transmt nessages (170) resu}ts In the preparation of a nodem

Nodem Cont Lol Task ‘(TRRIEERRE cRAntyd i o ekl 78 sl RBIES (Y 1T

embodi neMEANSRENRBTEN BFFt BeedTAsk tragsnis digisalbpigmadisol theocks

pr epar ed sgy toh@ ngacanifaedl ¥ektoder 54C interprets the switching command
from insertion contreol unit 56 to determine whether the
specified channel is carried on a different transmission
channel. If so, the switching command decoder 54C retunes
tuner/RF converter 54A to receive the new transmission channel.
In addition, switching command decoder 54C determines whether a
different digital source channel is required and, if sc, sends
a digital source channel switching signal to multichannel
output switcher 54D.

As illustrated in Fig. 5, insertion contrecl unit 56
includes a data separator and buffer 58 which, in the analog
embodiment, extracts the destination address, switching command
and other control data embedded in the video signal. 1In the
digital embodiment, a control channel data buffer 60 receives
control data from demodulator/digital data separator 54B, S4E
in receiver 54. The address and control data are read by a
processor 62, which is in communication with non-volatile
memory units 64, 66 storing address and command data for the
receiving site, as well as a software program (described
below). Processor 62 compares the destination address read
from the video signal and, if it matches that of the receiving
site, processes the accompanying control data, as described
more fully below.

In the analog embodiment, receiver 54 is tuned, in a
default state, to receive the network-wide program 20 over the
appropriate transmission channel, from a particular satellite
transponder. When a market-specific segment is to be inserted
into the network-wide program 20, a switching command will be
contained in the control data in a vertical blanking interval
in the network-wide program 20 preceding the point where the
market-specific segment is to be inserted. Insertion control
unit 56 reads the switching command and switches receiver 54 to
tune to the transmission channel (satellite transponder) of the
market-specific segment at the appropriate time. At the end of
the market-specific segment, the insertion control unit 56 will

retune receiver 54 back tc the network-wide program channel,
‘ Thiz is the roplacement sheet
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30 Message Task (T1l), the VideoTape Control Task (T10), and the Host

Dat aconm Task (T8). These control blocks call for the transm ssion, by

di al out and tel econmuni cations to the UCS 4, of control data verification
data and statistics, as well as alarm nessages resulting from mal functions
whi ch require that maintenance be perforned on the insertion control unit
56 or its attached peripherals, such as& he video storage devices in
storage bank 72. As illustrated in Fig. 8D, the task (T6) waits to receive
a nodemwuigrshdiie gwitehing comrand cin meseemeicakkblanking gntag®@l wien a

odem CoIFRngh iy ARl of Neyd apdeildpul £ 80k EShaRL! Shesconomlaigel f on

with th rough nodem 50 (192). en a valid communi cati pn, sessi on
‘has beerFl¥btSHIRRLAINE $oERERY s fakic 1¥R PR RigEed irbufRet FRCHbEER? 50 and
ends t heggigassi on (196),

In the digital embodiment, multiple source channels,
including the network-wide program channel, market-specific
segment channels and digital control data channel, may all be
transmitted over the same transmission channel (i.e. through
the same satellite transponder or a portion there of).
Therefore, where a single satellite transponder is utilized, it
is unnecessary to retune receiver 54 when switching between
market-specific segments and the network-wide program.
Insertion control unit 56 reads data contained in the digital
control data channel to determine whether an upcoming market-
specific segment is to be played at the receiving site. If so,
insertion control unit 56 switches receiver 54 from the
network-wide program 20 digital source channel to the
appropriate market-specific segment digital source channel
through multi-channel output switcher 54D, without retuning
receiver 54 to a different satellite transmission channel.
Insertion control unit 56 continues to read the digital control
data channel to determine whether the succeeding market-
specific segment is to be played at the location, or whether
receiver 54 should be switched back to the network-wide program
20 digital channel at the end of the current segment. Where

multiple transponders are utilized to transmit digital signals,
of course, the receiver 54 will either switch to a different
digital channel on the same transponder, or tune to a different
transponder, depending upon which transponder a market-specific
segment is carried.

As described above, the control data carried with the
network-wide program 20 and market-spec ic segments may
include various types of information in 3dition to switching
commands. Such information may include, for example,
program/segment storage commands, modem commands, messages
directed to the store's host computer, control profile
commands., and the like. _
e roniacement sheel
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During actions taken in response to a request represented in a control

bl ock, failure to establish comunication (194) or transmt data (198)
causes the nodem control task to mark and retain the correspondi ng control
bl ock (200) so that retry attenpts may be initiated after a delay tine
specified in the insertion control unitjgontrol profile. And, in the event
of such failure, appropriate statistics are updated (200) for |ater

transm ssion or fox pe6gtath ntos’@of@éé't&ﬁmﬁﬂdtﬁﬂhnidinectUpon

conpl etion of the requested transmn ssion, nod o] e(d6)
returns P §°FF§SﬁFlﬁ%r9 | ' 5R% ﬁ%ﬁ??ﬂb°?o?°%ﬁ€?ﬁ tgn%g E é@?g b% defi ned
by one Oétbbsgassmmamd tmkSst&a@Qdcﬁnfa@ﬂdnemllheotnensmét‘aeél'GIO a
repeli U 00sed L¥ot S "BLEk' 72 LIS SOERS DELUEER; LNEebhEAt B0 Ment and

the secold
portions of the network-wide program 20 may be stored and

recalled for time~delayed playback. Storage bank 72 may
comprise one or more VCRs, optical recording/playback devices,
or other known data storage device, such as the Pioneer VDR~
V1000 Videodisc Recorder or Sony BVW-60 VIR. The storage
command will activate the storage bank 72 to store an upcoming
market-specific segment or portion of the network-wide program
20, or to recall a stored segment from the storage bank 72 for
insertion into the network-wide program 20 at a selected point.

A routing switcher 74 (Fig. 3), directed by storage
commands from insertion control unit 56, selectively switches
between stored segment sources and the network-wide program 20
or market-specific segments 22 received through receiver 54.
Routing switcher 74 may be, for example, a Sierra video systems
Series 32 8x%16 or Grass Valley Group TEN-20.

If processor 62 reads a modem command, it will
activate a modem 50 through a dial-up serial interface 68. The
modem 50 is in communication with UCS 4 in the distribution
center via telephone lines, permitting information such as
reception verification, failure notification, alarm messages or
other receiving site-originated information to be conveyed to
the distribution center. Modem 50 may be a commercially
available, Hayes-compatible modem. The modem 50 will
preferably be in communication with a verification data
processing computer 48 in the distribution center (Fig. 2),
which may be an Apple MacIntosh Quadra or IEM AS400 computer.
Verification data processing computer 48 is further coupled to
system control computer 26, which sends transmission record
messages specifying the video programming and control data
transmitted to each receiving site. The verification data
processing computer 48 will receive verification data or- other
message data from the insertion control unit in the receiving
site via modem 50, and compare this data with the transmission
record messages from system control computer 26 to determine
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enbodi nent will be described in this section. The main differences include
the additions of (1) an information trafficking system (2) a distributed
audi o system (3) alive interrupt feature and (4) a receiver which
contains insertion control unit 56. 31 A Trafficking SystemlIn the
second enbodi nent of the invention, a trafficking systemis |ocated in UCS
4. This intelligent system schedul es and sequences comrerci als and ot her
programm ng segnents conprised of digitized videos which are played in the
retai | Shether transmiission wasemustensiuies it desuliSingydatatmande

retai | sy it Wiekideich) record-keeping and/or output to a
display or printer.

A control profile command read by processor 62
refreshes a control profile stored in the memory unit of each
insertion control unit. The control profile defines the
operation of the insertion control unit 56 in response to
reading particular codes in the control data. When a
particular code contained in an insertion control unit's
control profile is read from the control data in the video
signal, it will trigger a set of commands stored in memory
units 64,66 to be executed by the insertion control unit 56.
This eliminates the need to send all such commands with the
video signal. The control profile is important to the
operation of the insertion control unit 56, and may be subject
to corruption by hardware faults, power fluctuations or the
like. Thus, the control profile may be periodically updated
using control profile commands.

The control data received by insertion control unit
56 may also include commands directed to the receiving site's
host computer 70. For example, supermarkets commonly have an
on-site host computer to which the cash registers are linked.
Product information such as pricing, promotions, gquantities,
in-store location, etc., is input to such a host computer and
stored for reference or communicated to the registers. The
registers may be automatically adjusted upon receiving such
information, to reflect changes in price, discounts, "video
coupon" offers, and the like. If processor 62 of insertion
control unit 56 reads a host computer command among the control
data in the video signal, the accompanying data will be
transmitted to the host 70 from insertion control unit 56 via a
data communication link.

Each channel transmitted from rcuting switcher 74
contains an assembled customized video program in the form it
will be broadcast at the receiving site. The customized
program comprises the program segments of the network-wide
program, with selected market~specific segments inserted at
various points therein. 1If the same program is to broadcast
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di splayed, and it also traffics comrercial placenent in the various |evels
within retail organizations. Each retail organization, referred to as a
chain, can be broken down into geographic areas called divisions. These

di visions are then broken down into subdivisions (snmaller geographic areas)
and then stores (the | owest |evel of the organization) which display the
custom zed progranms. For exanple, Krogerl8 s a supermarket chain that breaks
down into_divisions such as East, Central, Mdwest and West. A further

br eakdowntBFOUFROYS \HREe FRCQ ERERE chi ke s bR \PEoFVRR LS chransnibhed eYRE/

group of &t8igglaMdiinndNerkast Bheft VbR EOntdOE WRYESEs Dopakgapingf the
organi zation, i.s trgigro i ng of stores within the subdivisions, such as al
k'e

stores i o ShFERRRKE G t5E FRIEALLRY 2F | AR PYITRS uhf e BFEh&down
free of fspecifimimEreyrzasorciwiEll bétshdine i egtksloreceivimdg ustte Pl @y st s

contain t&%ﬁirﬁﬁré¥éﬂéﬁ§iéé& $$§%|£S&if%erent channel from insertion
control unit 56 or routing switcher 74.

Referring again to Fig. 3, insertion control unit 56
is coupled to video overlay keyers 75 and CATV modulators 76
succeeding storage bank 72 and routing switcher 74. Video
overlay keyers 75, under the control of insertion control unit
56, insert a logo generated by logo generator 73, matching that
produced by logc generator 30 in the UCS 4. Logo generator 73
and video overlay keyers 75 may be comparable to UCS logo
generator 30 and video overlay keyers 36, described above.

CATV modulators 76 coupled to video overlay keyers 75
modulate the signal, whether analog or digital, to an
appropriate fregquency for local distribution at the receiving
site through a cable network 7%. CATV modulators 76 may
comprise, for example, commercially-available products such as
the Drake VM-200 or PICO MACOM M600. '

CATV modulators are coupled to an RF combiner 78. RF
combiner 78, which may be, for example, a Blonder-Tongue 0OC~8
or Pico Macom PHC-12, combines the channels (if more than one)
to a single transmission signal for local distribution over the
cable ne;work 79. As in common cable television systeﬁs, each
unique program channel occupies a discrete portion of the
transmission signal, and remains identifiable. Televisions 80
in the receiving site are tuned to receive the cable
transmission channel, and may be switched to display a
particular cable program channel among those transmitted over
the transmission channel. Televisions 80 may be any of a
variety of commercially available products, such as the Sony
2710 or the Mitsubishi CS2710R. Also coupled to the cable
network 79 of the receiving site are audio systems 82 for
reproducing the audioc signal in the network-wide and market-
specific segments. Audio systems 82 may comprise, for example,
the Anchor AN-1000 or BiAmp D-60 with JBL Control 1.
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segnents that are to be played at each of the retail stores. A playlist is
created for each store on a periodic basis (e.g., daily). If the playlist
is unique to even the |lower levels of the retail organizations, then a
vol um nous nunber of playlist conbinations are devel oped. Thus, playli st
creation and distribution could nunber fggmthe tens to thousands. Host
computer 70 in decoding and switching system 12 connects receiver 54 to a
magneti c drive whi cBncentfirss embodiment b@rwmkdHﬂ@ﬁﬁﬁhﬂﬁioﬁTh@tﬂb&kﬁ

orvard nasdveseaiouts U1t Akl 109t apaeamats A b BB AGU T o0 b

the playlist tor displFayin
har dwar e @HerB@&W?EF‘EAdﬁoP@@ggamnﬂﬁuaad uhnhgynﬁmaaiﬂpmogﬁmmen@hanges in

the playl wil1abbRe1ly Hae10aen Aahereiad hAvelE Siolkes 4s° JuIssiall e because
the traffic s¥%ten1na es sure deS|re new segnents dre accessib e fromthe
store for&¥Fgrtainment, news, sports and educatlonal programming.

Televisions 80 will be positioned in visible locations
throughout the stores, including overhead each aisle, near
checkout counters, and aldng interior walls. Programs may
include separate audio tracks in languages other than English,
and televisions will have selectable bilingual capability.
Through the use of switching commands encoded in the

satellite-transmitted video signals, and the multiple-channel

" cable network within each store, programs may be customized for
individual retail chains, stores, sections of stores (e.g.
produce or dairy) aisles, times of day, and geographic regions.
Importantly, these customized programs are assembled
automatically by receiver 54 switching among channels according
to the switching commands read by the insertion control unit
56. 1In this way, a plurality of customized programs may be
broadcast simultaneously without pre-assembly of each unique
Program at the distribution center, without requiring the use
of numercus satellite transponders, and without involvement of
personnel at the receiving site. Since the advertising may be
highly targeted based on location, time of day, etc., the
advertising will be significantly more valuable to advertisers
from other commonly available media.

Software Architecture
The software architecture of the distribution network
will be described with reference to Figs. 6 to 8.

2. Uplink Control 8ystem Software

The software controlling uplink control system (UCS)
4 is illustrated in Figs.” 6 and 7. Referring to Fig. 6, the
software of uplink control system 4 provides for the following
major subsystems: data entry and editing (al through aé);
centralized data storage and file service (b) ; communication
with the insertion control units in the receiving sites (c);
This is the replacement sheet
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32 device before the insertion or deletion is nmade and the applicable
updates to the playlist are uplinked to the stores. Atraffic system such
as a Jefferson-Pilot Data Services, Inc. (JDS2000) traffic system nodified
to have 12000 di screte channels rather than 5 discrete channels, serves as
the trafficking systemfor this invention. The traffic system provides the
front end functions and host conputer 7§, as a secondary system retrieves
and conpl etes the functional requirenents of the trafficking system Host
conput ecoffiuhdsakion «dgh ebnthalizedr odl hostqdonpttetrise ofpshe, vignettes,

et or onEeaFiVaRg” BEERR: KATT oRPORRn BOR TR Y ALEE S48 ViReoe (B0 ot 1 e

pIayIiskncbdlanDflcnnthoitdanapuhethEngdbheEsgnal (f)a playback
control of video source material on programmable video tape or
disks (g):; reception of satellite or terrestrial video signals
(h); video source switching and processing (i); satellite
uplink (j):; and printing (k and 1) for the database filesaver
(b) and for verification and alarm messages collected from
communicating with the insertion control units (c) and with the
receiving site host computers (d).

A first embodiment of the UCS 4 employs a local area

network (LAN) with the uplink control system services (e)
residing on system control computer 26. The other major
services on the LAN, namely, receiving site host
communications, receiving site insertion control unit
communications, data entry and editing, file services and prlnt
services are, in-'a first embodiment, also on separate
computers, but other implementations could combine some or all
of the illustrated servers into a minicomputer or mainframe
computer. The LAN itself could be eliminated by using a
computer which combined all the communications, control,
database and data entry functions with a multitasking operating
systems and appropriate communications controllers and
peripherals.

1. Data Entry and Bditing

A multi-user database management system is employed
in the file services (b) of the UCS, to support the data entry
and editing functions (al through a6) on full-screen terminals.
Some or all of these data entry and editing functions may
reside on traffic control computer 24.

The insertion control unit definitions database (al)
includes, for each insertion control unit: the unigue insertion
control unit hardware address and release level, group
membership codes, receiving site description and location. host
computer protocol type, modem phone number, receiving site
storage bank descriptor codes, and routing switcher descriptor
codes. Catabase (al) will also include store section or aisle

“Rig 8 ho rsoiscement shest
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and consolidates run/no-run information fromeach of the stores and sends
this information to the traffic systemsuch that the traffic system can
generate the advertiser's bills. Host conputer 70 provides these required
features. The traffic system manages commercial inventory (including
notification of material inventory and generation of a partial playlist),
store division and store specific adverthging requirenments, the booking and
trafficking of orders, satellite requirenents, and invoicing and accounts

recei vabl eodetor amtli any btherdebdeg ReaWcdatald wilkes¢cutding &% PrivRyriamal fic

system nogi LQL h Lstribution of ,segnents, both network and [ocal, to
al | storegakgég %I§§?F§Fu'grvgﬁﬁeagﬁgﬁdéﬁFebn the stores having the correct

material s to broadc®be. gfbupt cahtrolsyefdmiktdons datadase) @) de finesem

1 ch D BhgaeRBeEy BEatntad HOBGR! HEchL5! SALATS SR it 0 O°
geographic regions, and the like. Insertion control units can
be grouped by any information fields contained in the insertion
control unit definitions database. Some of these groupings can
be transmitted to the insertion control units for permanent
storage as part of the control profile of the unit (as
described below); other groupings can be set up ad hoc, and are
individually transmitted to the insertion control unit with the
control data embedded in the video signal.

The video program schedule (a3) describes the
individual video programs or segments on all the video channels
flowing through the uplink (j): event name, event serial
number, channel number, start date and time and stop date and
time. :

The group contrcl schedule database (a4) defines the
control commands for the insertion control units within a
particular group: switching commands according to events in the
video program schedule, and recording, cuing and playing of
video program segments in the receiving site's video storage
bank. The group control schedule data includes a group
identification code, or address control event type and
timestamp.

The insertion control unit control schedule (a5) is
the individual unit case of the group control schedule, and, in
some embodiments, these two data entry and editing functions
could be combined into a single database.

The host update definitions database (a6) defines the
data flowing from the UCS to the receiving site host computers.
It may be entered at an editing station, and kept in a text
file; or it may be received from the host computer
communications server (d), in which case it is classified on
the date entry and editing stations. The update data are
scheduled for specific insertion control units at specific
timestamps or time ranges, the protocol employed by the
‘receiving site host computer is classified and verified by
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systemis also used to nonitor which of the stores receive segnent updates.
The traffic system produces a dub list fromits nedia managenent systemto
notify the system of new segnents that are received. This dub list allows
the traffic systemto maintain an accurate material inventory. A "wheel"
concept is used to handl e the high volunme of conmercials and ot her prograns
which are displayed in the stores. A mhggl Is a cycle of tine that
represents the format of what will be shown on the displays at the.stores.

For | Sxumpanind Wit wheelinkedd ors JiEER1NANIE: dhhRidiG Idibaltaur s
t he dlspnéglywnnd repeat itself. The traffiC syStem provides the cycling
needed fo %rﬁs wheel concept. Multiple wheels per day allow the traffic

systemto establish a playlist
s a o)

The organizations being served by the distribution
network may have one or more centralized computers not
necessarily located at the receiving site. Therefore, a host
communications service (&) is provided to receive updates from
an organization's centralized computer for distribution to the
host computers for -each insertion control unit in the
organization. 1In this way, an update transmitted from the
organization's centralized computer to UCS 4 may be assured of
delivery to many locations, via the same datalink delivering
the video programming material. | :

One or more protocol support suites may therefore be
provided in the host update communications server (d) for
communication with host or centralized organizational
computers. Data received from these computers is stored in the
file server (b) and classified for distribution through the
host update definitions editing station(s) (as6).

3. Insertion Control Dnit Communications

. As the insertion control units 56 perform their '
function, they collect verification logs and failure/alarm
information with respect to the commands and other control data
received. When certain kinds of failure occur, it is desirable
to have the insertion control unit 56 dial the UCS and transmit
descriptions of those failures for corrective actions and
analysis. Also, the advertisers and other providers of video
for the UCS commonly want to have the statistical verification
that their video was received and delivered to the
organizations being served.

Therefore, an insertion control unit communications
server (c¢) is provided in the UCS in order to receive the
verification logs and failure/alarm data. Usually, the
insertion control unit communications server (c) resides in the
verification data processing computer 48. The insertion

. control unit communications server handles multiple telephone
PN 8 dhe replacement sheet
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for the entire day. The wheel format sinplifies the contract, invoicing and
billing required because these can be initially based on the original

wheel (s) and | ater changed based on the actual nunber of plays. Rates nay
be set and sold by the wheels. Mdreover, contracts nmay be entered into the
traffic systemto cover the base progranm ng (the original wheels). The
traffic systemcan be renotely accessed2By people not at the distribution

center DC. [For Sxangle, schedyl i ng possibilities can be checked by
sal espeoPPEePs Ple APE frapmmits rgt@nsdﬁlaeap@oplosa ®f apomurdsiaddensng

oppor t unifithsthe dnsagedon TRhtwdll Gndles! Bn LUYISH 1S Pl (Bysi ness.
Mor eover _gal sgeogle %g the field can enter the contracts for_advertisers
I%'V\?ﬁﬁ t HEEFnFEPEDEER tdo8: crREa ol maity sbaf inifiangndatabassduce

renotely:
contract §al3atesverifycproper asdge!l ber itdl ¥acind iR RS prevend S reports.
B. Distrijhybgd;Audigsgystem

4. FPlle Bervices 4> t Services

The UCS must have file sexrvices (b) capable of
storage and keyed retrieval and reporting (X and 1) for all the
databases defined and edited (al through a6), or received from
remote insertion control units (c) and organizational host
computers (d). The UCS therefore provides standard multi-user
access facilities and controls.

The databases (al - a6) maintained in the file server.
of the UCS are constantly accessed by the Uplink Control System
Server (e), in order to determine the schedule and dataflow
through the encoders (f). -

The first software embodiment of file server (b) is a
fourth generation database package such as Oracle, Paradox,

RMS, IMS, or the like. The actual choice is limited by the
chosen hardware and operating system supporting the file
server.

All such packages have built-in report generators
capable of delivering formatted reports to the file server (k)
and attached printer (1).

5. Uplink Control S8ystem Server

All control data and messages bound for the receiving
site insertion control units must flow from.the file server (b)
through the uplink control system server (e) to the encoders
(f) in order to be combined with the uplink video signal,
composed of received video signals and/or video programming
stored.on videvtape and/or disk (g, h, and i).

Stored programming must be cued, played, and switched
according to the video program schedule developed and
maintained in program schedule database (a3) through traffic
control computer 24.

Thes g e reniscement sheet
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The audi o systemcontroller in one enbodi nrent adjusts the |level of the
audio in up to four zones in each retail store in response to varying noise
| evel s in each zone. The desired audio | evel is unobtrusive and yet stil
intelligible. Distributed renptely, the systemutilizes |oudspeakers and
noi se nonitoring m crophones which may be, but are not necessarily | ocated
on the display televisions. Strategically placed noise detectors are used
for determ ning the current vol une Ieve?é because the acousti cal
environnment in a rﬁ%g store is far,fromhonngeneous,.  The audio g% tem
ver

nmeasures the noi se §nﬂhPﬁwtﬁ@s@lﬂﬁrSZAHEPecPGrgléﬁdbﬁdFﬁ§Ps vol ume
of the atdeoupiinKd canthol spseenedervénrmaplmﬁ arivea Bygnak tommande

ratio. Thgn %éir595t§§s§¥g£8n5¥8ﬁ€ Sﬁﬁgegg%¥eg%| esggg%??g sgﬁgn@ ICh

di vi des each store in ur zones Bt FOR o
audi o pafervert k) di sprajgs delivered according to the video program and

control event schedule prepared by traffic control computer 24.

The ‘UCS server {e) has two principal tasks: an
encoder interface task and a videotape (and/or videodisk)
control task.

a. Encoder Interface Task

The video data encoder (f) is responsible for
delivering a datastream to the video processing units (i) which
can be combined with a video signal, and therefore must control
the input rate allowed from the UCS server (e). In a first
embodiment, hardware flow control is used to accomplish this
purpose, such as Request To Send/Clear to Send (RTS/CTS) logic.

As illustrated in Fig. 74, the encoder interface task
(E1) continually checks the communication line with the encoder
(92) and waits until the encoder sends a high CTS signal (94).
When -the encoder sends a high CTS signal, the encocder interface
task (El) of the UCS server (e) is allowed té send data to the
encoder (f) (98, 102, 106). Otherwise, the encoder interface
task (E1) must wait to transmit.

During idle and non-idle periods, the interface task
{E1) continuously checks the various databases of definitions
and schedules in order to build a minimum of four prioritized
queues of insertion control unit data messages. Therefore,
when a high CTS signal is received, the interface task chooses
messages from the various gueues by queue priority,'and, within
a particular queue, according to scheduled delivery time.

The highest priority queue is the insertion control
unit and group control event queue (96). These are the
commands and cther control data associated with video channel
switching and stored video source control in the receiving
site.

The next highest priority queue is host computer data
updates (100}, such as product price Changes raceived from an

Thig is the replacement sheet
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The speakers in this systemare placed in a herringbone 34 | ocation
pattern in order to cover a large area in the retail store with the fewest
nunber of speakers. Figure 9 is a block diagram of distributed audio system
305. Audi o system 305 includes satellite system 8, audio controller 310,
zone m crophones 320, power anplifiers 340 and zone speakers 350. The audio
output fromthe signal sent through satedlgite system8 is sent into audio
controller_310. Audio, controller 310 nonitors the sound |evel in various
areas\Mt?#&ﬁﬁﬁﬂiﬁ?ﬁ?&ﬁ%né%sBZQrcﬁhaenasd wpdatdi commuhichtiondlBentvert S

m crophongdy nputs. The audio controller takes the information fromboth the

audi o i nput and n1qfq£hone I nputs and
he next highest priority gqueue is the insertion

control unit initial control profile download (104), typically
required at the time an insertion control unit is installed.
The control profile is a set of'codes and commands stored in
the insertion control unit. When a particular code is read
from the control data in the video signal, it triggers a set of
commands to be recalled from the control profile. This
eliminates the need to send all such commands with the video
signal. A request for a control profile download is input
through the insertion control unit definitions editing station
(a5).

The lowest priority queue is a background refresh of
control profiles of all downlink insertion control units (108).
Periodically, the control profiles in the insertion control
units may require updating, due to corruption from hardware
faults, power fluctuations or the like. By providing a
periodic refresh of control profiles, a continuous quality
assurance check can be performed to validate and correct the
control profile.

b, Videotape Control Task

The videc program schedule entered and edited throuagh
traffic control computer 24 and stored in video program
schedule database (a3) determines a set of video source control
operations for handling video source material destined for the
uplink. These operations include cuing, start/stop, rewind,
and video switching into target channeils of the multi-channel
output of the video playback device 32 of the UCS. It will be
understood that the particular type of medium used for video
storage is not critical, and that a similar routine will be
used for control of VCRs, optical disk players, or other video
playback devices.

As shown in Fig. 7B, the Videotape Control Task (E3)
continuously checks the video program schedule for events which
require video playback control commands (110), and produces a

time-ordered command nessage gueue as a result. 5
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generates audi o signals which are sent to audi o power anplifiers 340.
Amplifiers 340 anplify the received signals and then sends themto zone
speakers 350. Zone m crophones 320 are, for exanple, Crown PXML1 sold
commercially by Crown International |ncorporated and power anplifiers 340
are, for exanple, Crown CT200 al so sold %onner0|ally by Crown International
I ncorporated. Zone speakers 350 are speakers made up of two | oudspeakers

sitting back to ba%enﬂ}ggee‘) qw RS i {held of aces at
70 degre&aangl es su that their s un?| S cfﬁrecteﬁd owarigiérﬁ: areaav\here an
aver age e vannaaprirtehcommand i okesued fa &heo is a
process Hma:irﬂrdyﬂahk Qnﬁlrdés e, Infidi wiudi RNt | er 310. Audio

area noi SRR, Bhcl i e oL dee e o Gask (83 For ¢
each command issued, a verification process is 1n1t1ated
While checking the schedule for additional commands, the status
of each prior command is evaluated (114) as acknowledgements
come in from the video playback device which received the
command. |

When a prior command receives a negative
acknowledgement or no reply, for operations which can be
restarted, the videotape control task repeats the command
(120). In addition, backup playback devices may be designated
for automatic use when they are already on-line with duplicate
source material. In the event of an unrestartable command with
no backup playback device on-line, an alarm is issued for an
operator to take corrective action and/or replace the failing
playback device (122).

A first embodiment of the video playback device
subsystem includes redundant drives with automatic backup
switching. Whenever possible, videodisks are used instead of
videotape, since they usually yield a much higher mean time
between failure. A first embodiment of the Videotape Control
Task (E3) supports videotape and videodisk control protocols
which can be assigned independently to each of the task's
Input/Output paths.

B. Ingsertion Controcl Unit Logic
The software of the Insertion Control Unit 56 of each

receiving site will now be described with reference to Figs.
8A~8F.

The Insertion Control Unit functionality is governed
by the control data messages received with the video signal.
Monitoring of these messages is performed by the Data Receiver
Message Task (T1). Execution of tape.(or other storage device)
commands is controlled by the VideoTape Control Task (T10).
Data to be communicated back to the UCS 4 is controlled by the

Rig 8 The renircement shaal
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descri bed above, in a round-robin fashion. Control processor 356 receives
the display's audio at program source 357. Reverberated program and noi se
358 is distinguished from noi se generated by other sources in room 359.
This is acconplished by constructing room nodel 360 based on a conpari son
of program 357 and m crophone signals 361. Room nodel 360 produces estinmate
of signal power 362 which is the signal ﬁomer the m crophones woul d detect

i f room 359 was absent of noi se 358. Sl estimate 362 is conpared with

ol se. osiPHERcCanS Rno RRl LBkl KB nBPORCPE, E6X in RERINARD ite B 000C

Fi gure lhoss eohputkrdvagaaa1cbnaudlmedthruhbeﬁcszonataCOmm Task (8).

1. Data Receiver Mesgage Task
Referring to Figs. 8A~8E the Data Receiver Message

Task (Tl) has a main loop driven by the receipt of messages
from receiver 54. As illustrated in Fig. 8A, the task
continually waits and checks for the receipt of incoming
messages (126, 128). A variety of well-known methods can be
employed to detect completion of message transmission: 1In
synchronous feceivers, messages are identified with sync
characters and the hardware automatically generates triggers at
the end of reception of CRC data, which can be connected to an
interrupt control line of the processor. In asynchronous
messages, message completion can be determined by lengths
associated with message op-codes, or by embedded length bytes
in the message, or by time intervals of agreed-upon length
following receipt of data.

_ Address recognition technigues are also Tommonly
employed in synchronous transmission so that the processor can
ignore data received from other locations via the satellite
communications link. If asynchronous transmission is used, the
processor is actively involved in the receipt of all data bytes
and determines whether to continue processing or discard the
message.

Messages received which are intended for other
insertion control units are identified (130) and, in task T2,
counted for statistical purposes (134) (see Fig. 8B). Messages
received with CRC errors or other data format and protocol
errors are, in a first embodiment, counted in order to provide
reliability statistics for modem transmission to the Uplink
Control System 4 (138).

If a sufficiently large percentage of messages are
received in error, a first embodiment of the Data Receiver
Message Task generates an alarm condition (136), prepares a
modemn command control block (140) and alerts the Modem Control
Task (T6) that it must prepare and forward the alarm message.

This is the replacement sheet
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in distributed audio system 305. The audi o output fromthe signal sent
through satellite system8 is input to audio controller 310 and sent

t hrough buffer 367 to anplifier 368 which anplifies the incomng signal to
mat ch the range of analog to digital converter ("ADC') 369. After passing
t hrough ADC 369, the signal is nonitored by neter 370 and sent through
equal i zer 366 to control processor 356.28qualizer 366 is a cascade of

digital filters. $ﬁ£ir$ﬂ rocessor 356 nonitors, the sound in the roomvia
m cr ophones 365. S gﬁé%SQQQﬁn?ﬁ?ﬁ?ﬁﬁKﬁﬁEﬁEﬁﬁpmsc%%ﬁ¥°¥h?%%ﬁhsﬁuffers

371 tlo ninclydexient aﬂﬁeau%tlg?im%% ft®f s Vvideo Wxéx:u}@éf?(ﬁi’f&?ﬂiﬁgﬁﬂﬁnm f
signal a Jt gh_ buf f.er to an.output allowi ng for nitoring o
the si gn%?@néllrl%% i cﬁ%pﬂ%ﬁe%%.smﬁ? i Ae¥1Ge) CORET? ?W?ﬁ%ﬁm ng

si gnal s nedemtctntivl recommands ADRSY Hatal hdssagendsandesnsarpiohi ed

Zb%ngﬁ %%?%il h@%ﬁ%‘f{%ﬂuﬁ&ﬂé oS Pé‘ﬂ‘e&?@s.m crophone signal to enter

When a switching/tuning command is received (142),
the insertion control unit processor communicates the new
channel to the receiver 54 (144).

When a tape control command is received (146), a tape
command control block is prepared for processing in the
VideoTape Control Task T10 (148).

As shown in Fig. 8C, when a mocdem command is received
(150), a modem command contreocl block is prepared for processing
by the Modem Control Task T6  (140).

When a host data message is received (152), a host
datacomm control block is prepared for processing by the Host
DataComm Task T8 (154).

When an insertion control unit profile update command
is received (156), the command profile stored in memory units
64, 66 is updated (158).

The commands and other control data received may
further require the updating of statistics and event log
information contained in memory unit, for future reporting and
verification of events to the Uplink Control System 4.

After proper routing and control block preparation,
the data receiver message task resumes its primary loop,
waiting for another meésage to be received (128).

2. VideoTape Control Task
In a first embodiment, the Videotape Control Task

(T10) is driven by control blocks prepared by the Data Receiver
Message Task (Tl). The control blocks specify start record,

stop record, cuing up, start play, and stop play operations for

the video storage bank 72. Since receiver 54 must be switched

o the local tape or other video storage device for playback of
locally stored video segments, the videotape control task also
controls the function of routing switcher 74. It will be

understood. of course. that optical disks or other video
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out put by ADC 377 is nonitored by neter 376 and is sent to control
processor 356. The signal output by the control processor 356 is sent to
the automatic attenuators 378 which attenuate the signal based on

i nformati on received fromcontro

noni tors

processor 356. Attenuators 378 output to
382 and to DACS 379. The signals are then sent to output

attenuators 380 which attenuate the sigm s such that they match the
subsequent equi pment. The output fromattenuators 380 is sent through
buf f ers J8dorage thediaequld fhremsedi bn coohiwhdeioB 1WitiToarraE pnocessor

356 also

opt o-i sol at or

fghaiUéﬁggn¢fg%é@%#Qg system Signals received through
ontr

1 informc processor. 356 that a page is going to

occur throughout tRefeEring Becfign $R; sthafvidectape control paskcEior
356 causqs it Ead r&’gﬁ@%ﬂcfafté% 5%é£s£> e L HE N2 céwaddﬁfbxﬁgtﬁée

page. Control processor

6 outputs, In er to interface wt e pagi ng
data receiver message task Tl (174, 176). The task then checks

the status of prior commands sent toc the storage bank 72, and,
if all prior commands have been acknowledged (178), sends the
tape control command to storage bank 72 or to routing switcher
74 (180).

Just as in the Uplink Control System, the VideoTape
Control Task in the insertion control unit checks for proper
completion of prior commands issued tc the video storage
hardware, and, in the event of errors (182), prepares a modem
control block (T9) to generate an alarm message to be forwaraed
by the Modem Control Task T6 to the UCS 4 (184).

3. Host Datacomm Task

In a first embodiment, the Host DataComm Task (T8) is
driven by control blocks prepared by the Data Receiver Message
Task (T1l) specifying the messages or packets of data to send to
an organization's central computer or lecal host, or to a
protocol interface device. As shown in Fig. 8E, the host
datacomm task (T8) waits for host command from the data
receiver message task (T1) (160, 162). When a command is
received, the task establishes communication with the host
computer 70 (164). The data message is then transferred to the
host 70 (168).

The host datacomm task (T8) employs one of a selected
list of standard message and file transfer protocols, which are
defined in the insertion control unit control profile. Failure

to establish a communications session (166) or failure to
transmit messages (170) results in the preparation of a modem
control block (T9) to generate an alarm message to ke forwarded
by the Modem Control Task (T6) to the UCS 4.

4. Modem Control Task
In the first embodiment, the Modem Control Task (T6)

- is driven by control blocks prepared by the Data Receiver

Thig 8 he renlecemant shee!
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system through relay 390. C. Live Interrupt A real tine updating feature,

| ocated in UCS 4 in the second enbodi nent, allows an interrupt signal to
override the 36 original playlist. The live interrupt is inportant
because it allows the video distribution network to be nmuch nore
interactive. The interrupt signal is digitally sent fromUCS 4 to satellite
8 which distributes the "live" naterial 330 the store forward hardware

| ocated in receiving sites. Once received, the live material is. directly
sent to Messkgeo@askan@)l ayekck VA deasaped ot d10maaac 71806 \andg tthevi ce i s

' ncl uded gk i tadicid WilsiS! @), SYHkL Tontd1?l 58 'HHh° £ RR can
transmission, by dialout and telecommunications to the UCS 4,
of control data verification data and statistics, as well as
alarm messages resulting from malfunctions which require that
maintenance be performed on the insertion control unit 56 or
its attached peripherals, such as the video storage devices in
storage bank 72.

' As illustrated in Fig. 8D, the task (T6) waits to
receive a modem command from the data receiver message task
(T1) (188, 190). When a modem command is received, the task
dials out and establishes communication with the UCS 4 through
modem 50 (192). When a valid communication session has been
obtained, the task transfers the message through the modem 50
and ends the session (196). |

During actions taken in response to a regquest
represented in a control block, failure to establish
communication (194) or transmit data (198) causes the modem
control task to mark and retain the corresponding control block
(200) -so that retry attempts may be initiated after a delay
time specified in the insertion control unit control profile.
And, in the event of such failure, appropriate statistics are
updated (200) for later transmission or for local readout to a
maintenance technician. .

Upon completion of the requested transmission, the
modem control task (T6) returns to its primary loop waiting for
another control block to be defined by one of the associated
tasks.

Second Embodiment
In order to avoid repetition, only the material
differences between the first embodiment and the second
embodiment will be described in this section. The main
differences include the additions of (1) an information
trafficking system, (2) a distributed audio system, (3) a live
interrupt feature and (4) a receiver which contains insertion
control unit .56. EeT
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be targeted for receiving and playing the interrupt signal. For exanple, a
real time interrupt wwth a weat her forecast would only be played at the
stores located in the geographic region with that particul ar weat her
forecast. In order to facilitate the live interrupt feature, the traffic
system al l ows an additional partial playlist to be generated after the
original playlist has been finalized arfd has begun to be displ ayed.

Recei ver 54, described in greater detail below, is designed to allow

preenptive video Tpadfickind @yskemertain tinme in an override fashion, and

It al 5o handl es thenredhSLELBHAI Rnakihbie PhRVLLS! inPBRRISH, OB the

| ogi stics with the transmssion of materital to all of the retail stores,

when |iverafEheking systep| dgeloaated| dnePCEi e aTBischntedlifgent: ores,

these |iyps€¥RNESn¥GR] eBCafi@NEedhéREEL YobRnbPE181EPhAY BRARKOrs for

d'SD'ay'Sgogiaégf gagggggﬁgg ggﬁégfgeéoo% Q?&gtigggeggdggstugich are
played in the retail stores. The traffic system determines
what is displayed at the retail stores and when it is
displayed, and it also traffics commercial placement in the
various levels within retail organizations. Each retail
organization, referred to as a chain, can be broken down into
geographic areas called divisions. These divisions are then
broken down into subdivisions (smaller geographic areas) and
then stores (the lowest level of the organization) which
display the customized programs. For example, Kroger is a
supermarket chain that breaks down into divisions such as East,
Central, Midwest and West. A further breakdown of the
divisions represents subdivisions, such as a particular group
of states within the Eastern division. The lowest breakdown of
the organization is the grouping of stores within the
subdivisions, such as all stores in Salt Lake City. Each
organization has its own unigque breakdown free of fixed numbers
associated with the breakdown structure.

Playlists contain the instructions for the list of
segments that are to be played at each of the retail stores. A
playlist is created for each store on a periodic basis (e.g.,
daily). If the playlist is unique to even the lower levels of
the retail organizations, then a voluminous number of playlist
combinations are developed. Thus, playlist creation and
distribution could number from the tens to thousands.
Host computer 70 in decoding and switching system 12

connects receiver 5S4 to a magnetic drive which contains the
"store forward" hardware. The store forward hardware holds the
availab;e program segments which are required by the playlist
for displaying. In the second embodiment, the store forward
hardware in receiver 54 holds 80 minutes of segmented progran.
.Changes in the playlist after it has been delivered to the
stores is possible because the traffic system makes sure

desired new segments are accessible from the store forward
This is the replacement shaet
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disk drive in receiver 54. The store forward di sk has asynchronous

read/ wite capability, so this procedure elimnates the contention on the
store forward disk of witing new naterial while the store forward device
is accessing its disk drive for material. The switching of the feed at
receiver 54 fromthe store forward device to the satellite feed wll be
handl ed by recei ver 54 descri bed bel ow2 D. The Receiver In the second

orbodh TERL oA SSShIS! i IS IS LRI PO 2p il 1458 L decod ng and

syst em appl Sedlel é iupfremces ntles il 1dte pteybpsinked otdethe ostipre®. t he

segnent s that are?‘t&g)fzfﬂj: Sé)llrsatyéarﬁj sox.{'cl]i haes ngn‘}éfférégnlpflot Data
Services, Inc. (JDS2000) traffic system, modified to have 12000
discrete channels rather than $ discrete channels, serves as
the trafficking system for this invention. The traffic system
provides the front end functions and host computer 70, as a
secondary system, retrieves and completes the functional
requirements of the trafficking system. Host computer 70 has
knowledge of the materials required (the spots, vignettes,
programs, video coupons, and any other digitized video that can
be referenced), the distribution of these materials, and the
status of the playlist. 1In addition, host computer 70 gathers
and consolidates run/no-run information from each of the stores
and sends this information to the traffic system such that the
traffic system can generate the advertiser's bills. Host
computer 70 provides these required features.

The traffic system manages commercial inventory
(including notification of material inventory and generation of
a partial playlist), store division and store specific
advertising requirements, the booking and trafficking of
orders, satellite requirements, and inveoicing and accounts
receivable informatién. In order to provide all these
features, the traffic system monitors the distribution of
segments, both network and local, to all stores. The playlist
is very dependent on the stores having the correct materials to
broadcast. The traffic system has a media management system
which helps users maintain and manage the physical media that
are to be displayed, but an additional inventory/distribution
system is also used to monitor which of the stores receive
segment updates. The traffic system produces a dub list from
its media management system to notify the system of new
segments that are received. This dub list allows the traffic
system to maintain an accurate material inventory.

A "wheel" concept is used to handle the high volune
of commercials and other programs which are displayed in the
stores. A wheel is a cycle of time that represents the format
of what will be shown on the displays at the stores. For

i g - apimeanant shnd
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37 retail stores. The segnents are sent through satellite 8 in a serial
stream so no frequency change is necessary. Miltiple regional canpaigns
are placed within the network-wi de signal sent to satellite 8 and these
regi onal canpai gns are saved by their corresponding regional receivers in
the retail stores. A header is placed on each segnent so that regiona
receiver 54 only saves the part of the s#dnal carrying the segments needed

inits region.,RecepVv 54. al S0 _recei yes periodi c updates in_this.,manner.
In the segﬁﬁﬂp%ﬁboﬁ#ngﬁ?,wpﬁgiecgﬁg&té§ &8 RPUT Ryt qMﬁW%f“ﬁ%&Fe%etai
stores armoukrsstle @ysphay wbuilidngepkatndeded f1.egiThenltnaffirnetyis®em at her

|t egr at ol peaedo T8 ey bl Eng) BERTed ot REiet s ARy oy T Bhec enet
Cor por at i whegtsuped, depr adkawpkbe trafifdcs sysiene oo distail sk a adayndstss
in dECOdiﬁgraﬁﬂesﬂhﬁifénﬁa§¥5tQthaheel format simplifies the contract,
invoicing and billing required because these can be initially
based on the original wheel(s) and later changed based on the
actual number of plays. Rates may be set and sold by the
wheels. Moreover; contracts may be entered into the traffic
system to cover the base programming (the original wheels).

The traffic system can be remotely accessed by people
not at the distribution center DC. For example, scheduling
possibilities can be checked by salespeople in the field. This
allows salespeople to report scheduling opportunities to an
advertiser while at the advertiser's place of business.

Moreover salespeople in the field can enter the contracts for
advertisers remotely. With the infocrmaticn described, the
traffic system can produce contracts, sales projections, and
other sales and revenue anélysis reports.

B. Distributed Audio System

The audic system controller in one embodiment adjusts
the level of the audio in up to four zones in each retail store
in response to varying noise levels in each zone. The desired
audio level is unobtrusive and yet still intelligible.
Distributed remotely, the system utilizes loudspeakers and
noise monitoring microphones which may be, but are not
necessarily located on the display televisions. Strategically
placed noise detectors are used for determining the current
volume levels because the acocustical envirocnment in a retail
store is far from homogeneous. The audio system measures the
noise levels with these noise detectors and adjusts the volume
of the audic-based on this received information or the signal
to noise ratio. -

The distributed audio systemtéégs a multi-zone
control scheme which divides each store into four zones for
more effective distribution of the audid”part of the display.

The speakers in this system are placed in a herringbone
This is the renleramant sheef
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Receiver 54 utilizes advanced forns of digital conpression. Host conputer
70 connects receiver 54 to the nagnetic drive which holds the receiving
site's store forward set up. The files in store forward, which are updated
each night, store the segnents needed for the individualized program

di splayed in the store. Mire specifically, receiver 54 receives an RF
signal fromsatellite 8 and converts iB4to a digital bit streamcalled the
comm data stream The conm data streamcontains digital franmes of |

conpr esda¢akigno pakiteam dmd andexr & glaver datlarges ereacdsl e Fetdddvert s,

The USeled e RARES ctie Faiil Riniidk I UKRlageddy OUG a series of text menus
Creeln. ecel

di spl ayed on the user's television scre 'vqr 54 has many,_ . nportant
features includi n§igurRe fapdbl Bodpdisanap aff Cidte ihu-acht 43 ¢
transm $jsden G5.Capaldi® Ay<LRal AiNd il ez it 1NAMRS syEtetb gybps or

6. 750 I\mapt)fdio( ?é_)onhcq:\glrl%ra 35310n,g|zeonceh axlnniré:er!op%%rne%arsrf oe'r p%rwer amplifiers
340 and zone speakers 350. The audio output from the signal
sent through satellite system 8 is sent into audio controller
310. Audio controller 310 monitors the sound level in various
areas with zone microphones 320 connected to audio controller
310 at its microphone inputs. The audio controller takes the
information from both the audioc input and microphone inputs and
generates audio signals which are sent to audio power
amplifiers 340. Amplifiers 340 amplify the received signals
and then sends them to zone speakers 350.

Zone microphones 320 are, for example, Crown PXM11
sold commercially by Crown International Incorporated and power
amplifiers 340 are, for example, Crown CT200 alsoc sold
commercially by Crown International Incorporated. Zone
speakers 350 are speakers made up of two loudspeakers sitting
back to back. These loudspeakers are positioned with their
faces at 70 degree angles such that their sound is directed
toward the area where an average height person would be walking
in the retail store.

Figure 10 is a process flow chart for control
processor 356 in audio controller 310. Audio controller 310,
using single control processor 356. The device samples the
area noise and adjusts the sound level in the four zcnes,
described above, in a round-robin fashion. Control processor
356 receives the display‘'s audio at program source 357.
Reverberated program and noise 358 is distinguished from noise
generated by other sources in room 359. This is accomplished
by constructing room model 360 based on a comparison of program
357 and microphone signals 361. Room model 360 produces
estimate of signal power 362 which is the signal power the
microphones would detect if room 359 was absent of noise 358.
Signal estimate 362 is compared with combination of signal and
noise 361 detected by the microphones to produce noise estimate
363 and the signal to noise ratio (in decibels). This is the replacement sheeat
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a dual channel per carrier format, (4) providing basic descranbling
functions for the input data stream (5) facilitating the connection of
peri pheral devices to an expansion port, (6) having a tel ephone interface
via an internal nodem (7) having an interface for a security nodule to
decrypt any secure data, (8) having an interface for a nodule which w |
al l ow an upgrade to an enhanced vi deo 33 38 deconpression schene, and (9)

havi ng a conpati bl e vi deo. deconpressi on, and conversi_.on schene . 12 is
a bl ock diagranlsﬂﬁﬁﬁﬁﬁ %%elﬁa?i%%%cﬁu%%?§¥ﬁﬁs°ﬁnﬁuﬁé9iﬁﬂ@gﬁFl}g%egigces of

speci f i gnretet¥ibutyst suadd. systeni $65i s PREshdaiodoatpubsystmnthe it is
signal sent through satellite system 8 is input to audio
controller 310 and sent through buffer 367 to amplifier 368
which amplifies the incoming signal to match the range of
analog to digital converter ("ADC") 369. After passing through
ADC 369, the signal is monitored by meter 370 and sent through
equalizer 366 to control processor 356. Equalizer 366 is a
cascade of digital filters. Control processor 356 monitors the
sound in the room via microphones 365. The signal from
microphones 365 is sent through buffers 371 to nmultiplexer 374
and to amplifiers 372. Multiplexer 374 sends one signal at a
time through buffer 375 to an output allowing for monitoring of
the signals from microphones 365. Amplifiers 372 amplify the
incoming signals to match the range of ADC 377 and then sends
these amplified signals to multiplexer 373 which allows only
one microphone signal o enter ADC 377 at a time. The signal
output by ADC 377 is monitored by meter 376 and is sent to
control processor 356. _

The signal ocutput by the control processor 356 is
sent to the automatic attenuators 378 which attenuate the
signal based on information received from control processor
356. Attenuators 378 output to monitors 382 and to DACs 379.
The signals are then sent to output attenuators 380 which
attenuate the signals such that they match tae subsequent
equipment. The output from attenuators 380 is sent through
buffers 381 and then output from audio controller 310. Control
processor 356 also has an interactive paging system. Signals
received through opto-isolator 391 inform control processor 356
that a page is going to occur throughout the store. Based on
this information, control processor 356 causes the sound from
audio system 305 to be turned down during the page. Control
processor 356 outputs, in order to interface with the paging
system, through relay 390.

C. Live Interrupt
2 real time updating feature, located in UCS 4 in the
second embodiment, allows an interrupt signal to override the
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I ncluded with receiver 54, while peripheral devices are separate from
receiver 54. Beginning with the subsystens, infrared transmtter 410 is a
hand- hel d keypad device (renote control) which emts an infrared signal
When one of the 22 different push buttons on infrared transmtter 410 is
pressed, a unique Pul se-Wdth Mdulated ("PWW') signal is generated.

Recei ver 54 receives, decodes and acts3@pon these infrared signals. The
only user control .access to receiver 54 is via the renote csgtrol.

The r emE oY GHLANL A do Py T Ve k SRR ok RIS DL | on
screen. Havwar cdddd @SHADLOYRINStWdrIE Wd Be Wiath waxe provide
a1 Orle LB IR, ind ARCIS B0 LD AR, SO IR0
nodul e acoreatoyllddie & ninigha Glesiridutewdiie Tthiye'thateniah 0 taat e
Vi deo. deqorny eA Ald Uil frar P U ted P! Sa S 1dP R 68k W the
received, the live material is directly sent to the decoder and
played. A base address for each receiving device is included
in the interrupt signal such that certain desirable stores can
be targeted for receiving and playing the interrupt signal.
For example, a real time interrupt with a weather forecast
would only be played at the stores located in the geographic
region with that particular weather forecast.

In order to facilitate the live interrupt feature,
the traffic system allows an additional partial playlist to be
generéted after the original playlist has been finalized and
has begun to be displayed. Receiver 54, described in greater
detail below, is designed to allow preemptive video to be added
at a certain time in an override fashion, and it also handles
the redistribution of the playlist.

Because of the logistics with the transmission of
material to all of the retail stores, when live events to be
replayed at a later time are sent to the stores, these live
events will be sent directly to the display monitors for
displaying as they are being written to a hard segment in the
disk drive in receiver 54. The store forward disk has
asynchronous read/write capability, so this procedure
eliminates the contention on the store forward disk of writing
new material while the store forward device is accessing its
disk drive for material. The switching of the feed at receiver
54 from the store forward device to the satellite feed will be
handled by receiver 54 described below.

D. The Receiver

In the second embodiment, receiver 54 contains
insertion control unit 56 in decoding and switching system 12.
Receiver 54 receives the playlist from the trafficking system
via satellite 8 and interprets the playlist in order to drive
the segments that are to be displayed on the monitors in the
| This iz the replscement sheet
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renovabl e cartridge 420, is a logic circuit which connects receiver 54
not her board t hrough the renovable cartridge port. It receives the comm
frane data streamafter it has been de- scranmbled and error corrected. The
security nmodul e then decrypts each frane recei ved and outputs the decrypted
frames back to receiver 54 notherboard. The security nodul e can process
data at rates up to 6.75 Mops. Alternat@7video deconpression nmodul e 440,

al so Iocat thin remoyable cartridge 420, allows the ynit. to aded
"n the fFeta % HORER andhén BLmBeRtSe eaIRp SEDS l{‘t?éc‘o‘r%'eeg Pt

Thi s modelegiad sthregmc elor@w (e relhieh O RBATGR e wsanm rmtmrni@ard

t hrough th rer e port. It ecei t ld from
each fraﬁgslPﬁ g ga %@ 3 %&ﬁ dggﬂgﬂgn ur ni ng
now t o tBenpertpplsartaleteer anes thidisd mzatiofal (da)npaaxga?&'«/@r% sAvR &St
signal T eQEtNecsRbebbnbi NP $2/gi%nal receivers in the retail stores. A

header is placed on each segment so that regional receiver 54
only saves the part of the signal carrying the segments needed
in its region. Receiver 54 also receives periodic updates in
this manner. In the second embodiment, these updates are sent
nightly while most retail stores are closed. By only storing
the needed regional information rather than the entire signal,
the system runs more efficiently. The Media Master Integrated
Receiver Decoder developed and sold commercially by GTE
Spacenet Corporation is used, for example, in the second
embodiment for receiver 54 in decoding and switching system 12.
Receiver 54 utilizes advanced forms of digital compression.
Host computer 70 connects receiver 54 to the magnetic drive
which holds the receiving site's store forward set up. The
files in store forward, which are updated each night, store the
segments needed for the individualized program displayed in the
store.

More specifically, receiver 54 receives an RF signal
from satellite 8 and converts it to a digital bit stream called
the comm data stream. The comm data stream contains digital
frames of compressed audio, video and other digital data which
receiver 54 converts. The user interacts with receiver 54
remotely through a series of text menus displayed on the user's
television screen. Receiver 54 has many important features
including: (1) capable of upgrading software via satellite
transmission, (2) capable of operating at two data rates,.3.375
Mbps or 6.750 Mbps, (3) having a single channel per carrier or
a dual channel per carrier format, (4) providing basic
descrambling functions for the input data stream, (5)
facilitating the connection of peripheral devices to an
expansion port, (6) having a telephone interface via an
internal modem, (7) having an interface for a security medule
to decrypt any secure data, (8) having an interface for a
module which will allow an upgrade to an enhanced video

Tis ig the renimcement shee!
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systemvi a the dual -pol e KU band | ow noi se bl ock down converter 39
("LNB") and (2) outputs a DC voltage to select horizontal or vertical

pol ari zati on of the LNB. RF input 450 is capable of receiving a 948 to 1452
MHz IF input fromthe satellite receiver's LNB, while providing a 11-23V DC
LNB operating voltage. The operating voltage | evel determ nes the

pol arization of the LNB, with 11 to 16¥g or horizontal, and 18 to 23V for
vertical. Television interface 460 contains connectors which provide the

f ol | owi ngevdmpress ipral schdisd, Snd dep) (RO )a ScompatifPe Cbdgosite NTSC

vi deo/ P. | | I 3 Modul at ed NTSC signal s on channel 3 or 4 and
(4) Stef%%ggﬁgf%géﬁgﬁlané dore LI A &ledd

Figure 12 is a block diagram showing the various
subsystems and peripheral interfaces of specific receiver
system 54. A device is considered a subsystem if it is
included with receiver 54, while peripheral devices are
separate from receiver 54. Beginning with the subsystemns,
infrared transmitter 410 is a hand-held keypad device (remote
control) which emits an infrared signal. When one of the 22
different push buttons on infrared transmitter 410 is pressed,
a unique Pulse-Width Modulated ("PWM") signal is generated.
Receiver 54 receives, decodes and acts upon these infrared
signals. The only user control access to receiver 54 is via
the remote control. Use of the remote control is guided by a
menu displéyed on the user's television screen.

Removable cartridge 420 contains circuitry which will
provide additional features when it is inserted in the
removable cartridge port. Currently, receiver 54 will
accommeodate one cartridge containing a security module alone or
containing a security module coupled with an alternate video
decompression module. Security module 430, located within
removable cartridge 420, is a logic circuit which connects
receiver 54 motherboard through the rem&vable cartridge port.
It receives the comm frame data stream after it has been de-
scrambled and error corrected. The security module then
decrypts each frame received and outputs the decrypted frames
back to receiver 54 motherboard. The security module can
process data at rates up to 6.75 Mbps. Alternate video
decompression module 440, also located within removable
cartridge 420, allows the unit to be upgraded in the field when
new and enhanced decompression schemes beccome available. This
module is a logic circuit which connects to receiver 54
motherboard through the removable cartridge port. It receives
the video data field from each frame, then decompresses the
data and outputs a video signal.

Turning now to the peripheral interfaces, RF input
450 (1) receives a broadcast signal from the satellite receive

system via the dual~-pole KU band low noise block down converter
This is the replacement sheet
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signal. A loop-through circuit fromthe TV antenna in connector to the out
to TV connector provides a neans to pass additional NTSC channel s through
receiver 54 unit. A signal form any device such as a VCR or cable

tel evi si on hook-up can be routed through receiver 54 provided that the
signal is in VHF/ UHF range. The VHF channel 3/4 nodul ator nust be disabl ed
to all ow use of the | oop-through. The r can disable it wth the renote
control unit or it can be disabl ed viaroadcast software. Expansion port

i nterfac ' ' I ' r =4 egior on
Ithe Lack@ofﬂi?'e,czﬁf@ﬁ%%%ﬁr%i ?ﬁfﬁ??g%é&aﬁ}o%ﬂ%é?i %ﬁg%g?ﬁgggi g%s to be
connect SEPTIHGH RIIABARTERR (9 @i Bnal RFyinputeésPves Sapahhench

per i phergdce vimnne sl td L5y MR ATBCLNGESt ABrbHCLHB| SateLLiveNg UNi L,

separalnﬁg |Q&on)ng3ﬁ$ta fyomthe brpadcast Elgnal and prOV|d£ng a data

out put t Gen %ﬁ)[ﬁ ,atvgule providing a 11-23V DC INB operating
voltage. The operating voltage level determines the
polarization of the INB, with 11 to 16V for horizontal, and 18
to 23V for vertical.

Television interface 460 contains connectors which
provide the following video signals: (1) S-video ("SVHS")
signal, (2) composite NTSC video/PAL video signal, (3) RF
Modulated NTSC signals on channel 3 or 4 and (4) stereo audio
signal. A loop-through circuit from the TV antenna in
connector to the out to TV connector provides a means to pass
additional NTSC channels through receiver 54 unit. A signal
form any device such as a VCR or cable television hook-up can
be routed through receiver 54 provided that the signal is in
VHF/UHF range. The VHF channel 3/4 modulator must be disabled
to allow use of the loop-through. The user can disable it with
the remote control unit or it can be disabled via broadcast
software.

Expansion port interface 470 is a set of signals
accessible through a DB-44 connector on the back of receiver 54
box. This interface allows peripheral devices to be connected
which will enhance the functionality of receiver 54. When a
peripheral is connected, receiver 54 serves as the main
receiving unit, separating incoming data from the broadcast
signal and providing a data output to the appropriaté
peripheral.

Telephone output connector 480 provides data
communications compatible with both Bell 212A/103 and CCITT
V.22/V.21 standards. The interface also provides dual-tone
multifreéuency "DTMF") receive and transmit capabilities.

This feature can be used for connection to the central network
manageﬁent system ("CNMS") of the DTS.

- Digital audio out interface 490 provides consumer
format digital audio transmitted via a 75 ohm, unbalanced drive
circuit. The interface meets EIAJ CP-340 and IEC 958 format.
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peri pheral. Tel ephone out put connector 480 provi des data communi cati ons
conpati ble with both Bell 212A/103 and CCI TT V. 22/V.21 standards. The
interface al so provides dual -tone nmultifrequency "DTMF") receive and
transmt capabilities. This feature can be used for connection to the
central network managenent system ("CNMS') of the DIS. Digital audio out
I nterface 490 provi des consuner format f'gital audio transmtted via a 75
ohm wunbal anced drive circuit. The intetface neets EIAJ CP-340 and | EC 958
format. 40 F|gupggagel§3agse&gc&igghgogkgcglgéﬁgafgaggmrggefggéi§y§ten1
54. The maj or compon nts of receiver el'eéctronics ]
system 54. he major components of receiver 54 electronics

include (1) infrared receiver 500, (2) RF receiver board 510,

(3) video decompression circuit 520, (4) video conversion
circuits 530, (5) audio decompression circuit 540, (6) audio
output circuit 550, (7) telephone interface 560, (8) expansion
interface 570, (9) memory 580 and (10) power supply 590.

While the above is a complete description of the
invention, various alternatives, modifications, and equivalents
may be used. For example, in some instances, non-satellite
forms of distribution from the distribution center, such as
cable transmission, may be appropriate. Further, the invention
could be used for purposes other than advertising, such as
providing educational programs in schools, or providing
entertainment in restaurants, airports, and the like.
Therefore, the above description should not be taken as
limiting the scope.of the invention which is defined by the

- appended clains.
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include (1) infrared receiver 500, (2) RF receiver board 510, (3) video
deconpression circuit 520, (4) video conversion circuits..530,-(5) audio
deconpression circuit 540, (6) audio output circuit 550, (7) tel ephone

interface 560, (8) expansion interface 570, (9) nenoilis ac9bwer
supply 590. Wile the above is a conplete description m
various alternatives, nodifications, and equival ents

exanpl e, in sone instances, non- satel 4% forms of distribution fron1the

distribusion ﬁenéﬁgr %HCS as cable transni ssion, nmay be appropriate.
Furt her, *d be used for purposes other than advertising,
such as providing &ducadi videopmediandistridatdon, nmtwmmmvmwmg;ising.
oL e o B 2B 8 B BRG ATl S 5l
whi ch | snétswonkdwisiet vddepppraegatanl ands market-specific segments to a
plurality of receiving sites each having an associated address,
said market-specific segments including a destination address
and a set of control data encoded therein, wherein the
receiving sites comprise:
means for receiving said network-wide video
program and said market-specific segments;
means for reading the destination address in
said market-specific segments;
means operative when the destination address
matches the associated address of the receiving site for
inserting the market-specific segments into the network-wide
video program according to commands contained in the control
data to produce a customized program; and
means for displaying the customized program.

2. The video media distribution network of claim 1
wherein the network-wide video program and the market-specific
segments comprise full motion video program segments.

3. The video media distribution network of claim 1
wherein the means for transmitting comprises a satellite.

4. The video media distribution network of claim 1
wherein the means for transmitting transmits a digital signal.

”!lmj mllj “!!l “'LI “ I!“ Thig is the replacement sheet
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41 What is clained is: 1. A video nedia distribution network conprising: a
central distribution center having neans for transmtting a network-w de
vi deo program and mar ket -specific segnents to a plurality of receiving
sites at places of business each having an associ ated address, said

net wor k- w de vi deo program including regional- specific segnents. said

mar ket - speci fic segnments including a degbination address and a set of
control data encoded therein, wherein the receiving sites conprise: a

receiver to receiveé.sai h mtuuk Mdle MisteS HRIAHA R Kb $Pdhrans from a

mar ket - SRRGH U Yenter to geographically dispersed retail stores,
each store having an associated address, the network
comprising:

means in the distribution center for playing back a
network-wide program over a first channel;

means in the distribution center for playing back
market-specific segments over at least a second channel;

means in the distribution center for encoding the
market specific segments with a destination address and a set
of contrel data;

means for transmitting the network-wide program and
market-specific segments tc the stores:;

a receiver in‘each store for receiving the network-
wide program and market-specific segments, the receiver having
means for switching between said first and second channels:

a controller coupled to the receiver, the controller
having means for reading the destination address and means for
directing the receiver to switch between said first and second
channels when the market-specific segments have a destination
address corresponding to the store's associated address:; and

at least one video display device coupled to the
receiver for displaying the network-wide program with the

market specific segments having the store's associated address
inserted therein.
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a reader coupled to said receiver to read the destination.addresses in said
mar ket - speci fic segments; a storage unit coupled to said receiver to store
desired segnments from said regional -specif esmRgplaced

mar ket - speci fic segnents; an insertion control un| aid
receiver to insert said market specific segnents

regi onal -specific segnents accordi ng to ggnmands contal ned in the control
data to produce a custom zed program and a display coupled to said

recei ver to displayéthe AunethodiDédbpbagbastahgsai@1pkadé$yobfbusiness
2. The vid | u k_of.cla r I S an

i nterrupt ?sggg%?8§u3§§ﬁ§ é §§§r§é1ze§18F833§ E%%el%q §l ?g

di stri but eaghnba¥éne an éﬁépﬁiétﬁdraﬁdress, the method comprlslng

encoding each of a plurality of market-specific
segments with a destination address:

transmitting a network-wide program and the market-
specific segments to the receiving sites, the network-wide
program being transmitted on a first channel and the market-
specific segments being transmitted on a second channel;

receiving the network-wide program and market-
specific segments at each site;.

reading the destination address in each market-
specific segment; and

inserting the market-specific segments having a
destination address matching the associated address into the
network-wide program to produce the customized program.

7. The method of claim 6 wherein the network-wide
program and market-specific segments are transmitted via
satellite.

8. The method of claim 6 wherein the network-wide
program and market-specific segments are transmitted in digital
signals.

9. The method of claim 6 wherein the receiving
sites each have a plurality of sections having a section
associated address, the method further comprising encoding a
section destination address in the market-specific segments,
reading the section destination address at the receiving site,
and displaying in each of said sections the network-wide
program having inserted therein the market-specific segments
with a section destination address matching the section
associated address.

10. The method of claim 6 wherein the network-wide
program and the market—spec1flc segments are in full motion
‘ video format. TP g he raviacement shasl
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conprising a trafficking system 4. The video nedia distribhution network of
claim3, wherein said trafficking systemdeternines the comrands contai ned
in said control data. S. The video nedia di st fih4kdeins BesnReplkeedf cl ai m 3,

wherein said trafficking systemorgani zes said ific and said
mar ket - specific segnents within said cus- tomz The vi deo
medi a distribution network of claim 3. wherein rarticking system

manages information in said network anG4generates bills fromgathered and
5 aher el n sai d {rHrT] Akies) Sedha A Reb s Ak e s g
medi a distributiom rktstoributficn dentdr havimg meems ifSmhFrangpitting a
communi Gadd AskSe o e Jﬁiﬂ?%&cgram and market-specific segments to a
plurality of receiving sites each having an associated address,
said network-wide video program including regional-specific
segments, said market~specific segments including a destination
address and a set of control data encoded therein, wherein the
receiving sites comprise:
' means for receiving said network-wide video
program and said market-specific segment:
means for reading the destination addresses in
said market-specific segments:
means for storing desired segments from said
regional-specific segments and said market-specific segments;
means operative for inserting said market-
specific segments into said regional-specific segments.
according to commands contained in the control data to produce
a customized program; and

means for displaying the customized prograum.

12. The video media distribution network of claim 11
further comprising an interrupt for interrupting said
customized program.

13. The video media distribution network of claim 11
further comprising a trafficking systemn.

* [ [ X L S *
i
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said trafficking systen{and said distribution center, for transmtting
I nformation incl umlﬁﬁﬂébeﬁﬁehneplwi fication. alarm nessages. and

statistical infor ) i deo nedia distribution network of claim
1. further conprisi [ pt feature for interrupting said
custom zed pro- gram 4 erein said interrupt feature includes
unantici pated seg- nents transmitted f#8m said distribution center, said
unanti ci pat ed segngent s, havin dg stination addresses. 1Q.,.The yideo nedia
di stribution net wg'rik of* %‘Ieé’ﬂ%% ,°f\t/\/|l?é"|°@idl‘?a§é‘ild‘%ﬁa ‘E"g&{‘é’d <=s%gmants are
di rect | gustomizeédavidec programs to a plurality of receiving sites

each having an associated address, the method comprising:

encoding each of a plurality of market-specific

segments with a destination address;
transmitting a network-wide program containing the

régional-specific segments, and the market-specific segments to
the receiving sites;

receiving the network-wide program containing the
regional-specific segments, and market-specific segments at
each site;

reading the destination addresses in each market-
specific segment;

storing at each particular receiving site the desired
segnments of said regional-specific segments and market-specific
seguments to said particular receiving sites; and

inserting the market-specific segments into the
regional-specific segments to produce a customized progfam.

15. The method of claim 14 further comprising
. interrupting said customized program said receiving sites when
unanticipated segments having a destination address matching
the address at said receiving sites are transmitted from said
distribution center.

16. The method c¢. claim 15 wherein the unanticipated
segments are directly sent to a decoder at said receiving

sites.

17. The method of claim 14 wherein said regional-
specific segments and market~specific segments contain
information; and further comprising trafficking said
transmitting and said inserting of said information to produce
a customized program, said trafficking manages said information
and generates bills from gathering and consolidating said

nformation, and said :rafficking utilizes a wheel program
\
A

L] O A T i e roplecement shaet
* [ L [ s * ._4: .{1 s

DNate- 7 Mk gm

segquence.

HEESVE B S



said receiving sites. 11. The video nedia distribution. -network. of-.claim?9,
wherein: said reader is capable of reading said destination addresses in

sai d unanticipated segments; said storage unit i dh§ B leged ng onl y
desired seg- nents from said unantici pated segnent i on control
unit i s capable of overriding said regional-speciff d said

mar ket - speci fic segnments with said unanti.ci pated segnents. when the
destinati on address matches the associ ated address of the receiving site,

according to commands, cold!iathdd) dN LI 0 HHFeds PO HERSEk AH1dE ed
program and said display Is capable of displaying said altered, program
12. The \BPEXRIFIRANE RarketnanesiHa RATRHTTI30 9 aranFRl ehed ¢

net wor k- wighea Pr e am and mar ket specific

19. The method of claim 14 wherein the network-wide
program and market-specific segments are transmitted in digital
signals.

20. The method of claim 14 wherein the receiving
sites each have a plurality of sections having a section
associated address, the method further comprising encoding a
section destination address in the market-specific segments,
reading the section destination address at the receiving site,
and displaying in each of said sections the network-wide
progrém having inserted therein the market-specific segments
with a section destination address matching the section -
associated address.

R
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segnents are transnmitted in digital signals. 13. The video nedia _
distribution network of claim12, further conprising a digital conpression

device to conpress the digital signals. said nedsSheetag Regaedg bei ng

within said distribution center. 14. The video rrfi mmmﬂ m Hon net wor k

of claim1l. wherein the network-w de program and iJE C segh ment s
e

are transmtted through a single transponder of the satellite. 15. .
video nedia distribution network of clampm 1, wherein the network-w de video
program and the narket, specific segments conprise full notion video
program seg- nments. 16. The video nedia distribution network of claim1,

wherein said receiving sit¥IDE0cDISTRIBYUTIONONETRORKAl ity of sections each

havi ng a section associ ated address, said

ABSTRACT

The present invention provides a distribution network for
full motion video media, wusually in the form of
advertisements, allowing video programs to be transmitted
from a distribution center (DC) to a multitude of receiving
sites (RS), typically retail stores, dispersed over a wide
geographic area. Preferably, programs are transmitted via
satellite (8) and are receivable via antennae (10) at the
receiving sites (RS). Television monitors (14) located at
selected points in the receiving sites display the programs
to an audience, which usually will include shoppers in the
course of shoppers in the course of shopping. The
invention provides for "customizing" video programs for
particular target audiences or markets, such that the
series of programs played in one receiving site could be

quite different from that played in another.

FIGURE 1.
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mar ket - speci fic segnents further having a section destina- tion address
readabl e by said reader, whereby section- custom zed prograns for each of
said sections are produced. 17. The video nedia distribution network of
claim1l1, further conprising a storage and playback unit to store said

net wor k- w de program and sai d market-specific segnents for time-del ayed
pl ayback, said storage and pl ayback unigt bei ng coupled to said receiving
sites. 18. The video media distribution network of claim17, wherein said
storage and pl ayback unit is responsive to storage conmmands contained in

said control data. 43 19. A method of broadcasting a plurality of
custom zed <r
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receiving sites each having an associ at ed
encodi ng each of a plurality of
mar ket - speci fic segnments with a destination address; transmtting a
net wor k- w de program cont ai ni ng regional -specific segnents, and the
mar ket - specific segnents to the receiving sites; receiving the network-w de
program contai ni ng the regi onal -specific segnents, and market-specific seg-

video prograns to a plurality of
address, the nethod conpri sing:

ments at each site;

mar ket - speci fi c segnent;
desired segs

segments to

mar ket - specifA T Segnent s 11ty

readi ng the destinati on addresses in each
gach particular receiving site the

d particular

storing at
nts of said regional -Specific segnents and market- specific
receiving sites;
t he regional -

and inserting the
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specific segnents to produce a custom zed program wherein each receiving
site is a place of business. 20. The nmethod of claim 19 further conprising
interrpt- ing said custonm zed program at said receiving sites when
unanti ci pated segnments having a destination address match- ing the address
at said receiving sites are transmtted fromsaid distribution center. 21.
The nmet hod of claim 20, wherein said unantici pated segnents override said
regi onal -specific segments and sai d marRet-specific segnents to produce an
altered program 22. The neghod ofcolarn120&mhere|@,the ungntici pgf ed

segnents are directly sent \g a deq_ er at \said r afi vi ng Rt es. % The

met hod of claim 19 whergjn gaid Eegl onalg@gspegci f I8 segme& nd g

) ajl (S, ’-AII‘FJ \ul Tt

mar ket - speci fic segment%'g,
trafficking said transm tt{f ng jan
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inserting of said information to produce a custom zed program said
trafficking manages said informati on and generates bills from gathering and
consolidating said information, and said trafficking utilizes a wheel
program sequence. 24. The nmethod of claim 19 wherein the network-w de
program and market-specific segnents are transmtted via satellite. 25. The
met hod of claim 19 wherein the netvvork-vm' de program and mar ket -specific
segnents are transmtted gn digital srgnals. 26. The nethod of claim 19
wherein the receiving sit@s each have a plurality & sections having a
section associ ated addres® the nethod further conds si ng encoding a
section destination address in the Harket-specific Segnents. reading the
section destination addrefs at the Eceiving site, '@ﬁd
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44 di splaying in each of said sections the network-w de pro- gram having
I nserted therein the nmarket-specific segnents with a section destination
address matching the section associ ated address. 27. A nethod of
broadcasting a plurality of custom zed video prograns to a plurality of
receiving sites each having an associ ated address, the nethod conpri sing:
encodi ng each of a plurality of regiongl-specific segnents with a
destinati on address; encodi ng each of plurality of market-specific
segnents with a destination address; transmitting a network-w de program
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regi onal -specific segnents. and said market-specific segnents to said
receiving sites; receiving said network-w de program containing said
regi onal - specific segnents and narket-specific seg- nments at each of said
receiving sites; reading the destination addresses in each of said
regi onal - specific segnents and each of said nmarket-specific segnents;
storing at each said receiving site onpgy said regional - specific segnents
havi ng destinati on addresses match- ing addresses associated with said
receiving sites; and inserting said nmarket-specific segnents having
destina- tion addresses which match addresses associated with said
receiving sites in said network-w de programto produce a custom zed
program wherein_said recgjVving sites are Egaces ohgbusinessg
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28. The nethod of claim 27, further conprising display- ing said custom zed
programon at |east one television set in each of said receiving sites. 29.
A video nedia distribution network conprising: a distribution center having
means for transmtting a network-w de video program and mnarket-specific
seg- nents to a plurality of receiving sites each having an associ at ed
address, said network-w de video programincluding regional -specific
segnents, said market- specific segnentf i ncludi ng a destination address
and a set of control data encoded therein, wherein the receiv- ing sites
conprise: g ':-1-§“lto recei ve said network-w de_video program and said
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a storage unit coupled to said receiver to store desired segnents from said

regi onal -specific segnents and sai d nmarket-specific segnents;

45 an

i nsertion control unit coupled to said receiver to insert said market
specific segnents into said regional-specific segnents according to
commands contained in the control data to produce a custom zed program a

di splay coupled to said receiver to dis
an interrupt feature coupled to said in

said custom zed program
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30. The video nedia distribution network of claim?29. wherein said

I nterrupt feature includes unanticipated seg- nents transmtted fromsaid
distribution center, said unan- ticipated segnents having destination
addresses. 31. The video nedia distribution network of claim 30. wherein
sai d unantici pated segnents are directly decoded at said receiving sites.
32. The video nedia distribution network of claim 30. wherein: said reader
is coupled to said receiver to read saidd destination addresses in said
unanti ci pated segnents; said storage unit is coupled tq said receiver to

store only desired segments frew said unantici pafed MeliiMents;
i nsertion control unit is co @ to said receiver GONTROET I e
regi onal -speci fic segnents ang_34i d market-speci ki c sfagKent

unanti ci pat ed
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segnents. when the destination address matches the associ ated address of
the receiving site, according to conmands contained in the control data to
produce an altered program and said display is coupled to said receiver to
di splay said altered program 33. The video nedia distribution network of
claim?29, wherein said receiving sites are divided into a plurality of
sections each having a section associated ggdress, said market-specific
segnents further a~\sect i on destlna tion address reﬁgable by said
means for readifg. ¥ ach of said
sections are prpduewi aim
29, further conpyisigk a
net wor k- wi de

76
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: FOR_HOST CONTRO
OHfAND COMMAND EVENTT O RO

EVENT
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program and sai d nmarket-specific segnents for time- delayed pl ayback, said
storage and pl ayback unit being coupled to said receiving sites. 35. A
video nedia distribution network conprising: a distribution center having
means for transmtting a network-w de video program and market-specific
seg- nents to a plurality of receiving sjtes each having an associ at ed
address, said network-w de video progranii ncl udi ng regional -specific
segnents, said market- 46 specific segnments incgding a destination
address and a set of control data encoded therein "therein the receiv- ing
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a receiver to receive said network-w de video program and said

mar ket - speci fic segnent; a reader coupled to said receiver to read the
destination addresses in said market-specific segnents; a storage unit
coupled to said receiver to store desired segnents from said

regi onal -specific segnents and sai d nmarket-specific segnents; an insertion
control unit coupled to said receiver to insert said market specific
segnents into said regional -specific sggnments according to conmands
contained in thegcontrol data o produce a custonLged program a display
coupled to said ﬂ’-eCEI ver to digpl ayfj he cus- tom Zed program and a
trafficking system1coup|ed to &id :nsertlon contggl unit.
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36. The video nedia distribution network of claim 35, wherein said
trafficking systemdeterm nes the commands contained in said control data.
37. The video media distribution network of claim 35, wherein said
trafficking system nanages information in said network and generates bills
from gat hered and consolidated information. 38. The video nedi a

di stribution network of claim35, further conprising a data comruni cati ons
| ink, between said trafficking systemand said distibution center, for
transmtting information including recepion verification, alarm nessages,
and statistical information. 39. A nethod of broadcasting a plurality of
custom zed video prograns to a plurality of receiving sites each having an
associ at ed address, the nmethod conprising: encoding each of a plurality of
mar ket - speci fi c segnments
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with a destination address; transm tting a network-w de program contai ni ng
regi onal -specific segnents. and the narket-specific segnments to the
receiving sites; receiving the network-w de program containing the

regi onal -specific segnents, and market-specific seg- nents at each site;
readi ng the destination addresses in each nmarket-specific segnent; storing
at each particular receiving site thﬁ4desired seg- nents of said

regi onal - speci fi c segnments and nar ket specific segnents to said particular
receiving sites; inserting the market-specific segnents into the regional -
specific segnents to produce a custom zed program and
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47 int e;rP p‘t H‘ig sai d.cust.om zed program sai d receiving sit ENT ShEE
Junant i t@d‘@égﬁﬁﬁt,&\hﬁVhﬂ@ a:dgstination address matching the address ‘at
said r cet virnging{st egag@rce. LF@@gﬁi@tted fromsaid distribution center..40. The
met hod !of"/ chatar 39.: mwher @l n; $aid unantici pated segnents override sai d

regi onal - speci fic segnents and sai d harket-specific segnents to produce an
al tered pf ogf am: dr;l,ﬂf-»A, of broadcﬁi‘stl ng a plurality of custom zed

vi deo programs-te-- awpl gy i recm ving sites each having an associ at ed
address, the method corrp Hf ‘“E‘ﬁ &i ng each of a plurality of

mar ket - speC|f|c segnent sy v °q reralia disEiOREOR RSB COMBTISIES i ¢ ¢ | ng a

net wor k- wi de pr ogr am con?@ g¢awahdjstribution center having means for transmitting
a network-wide vidco program and market-specific

segreants to a plurality of receiving sites at places of
business cach having an associated address, said
network-wide video program including regional-
specific segments. said rarket-specific segments
including a destination address and a set of control data
encoded therein, wherein the receiving sites comprise:

a receiver to receive said network-wide video program
and said market-specific segment:

a reader couplcd to said receiver to read the destination
addresses in said market-specific segmeats;

a storage unit coupled to said receiver to store desired
segments from said regional-specific segments and
said market-specific segments;

an inscrtion comtrol unit coupled to said receiver to
insert said market specific segments into said
regional-specific segments according to commands
contained in the control data to produce a customized
program; agd

a display coupled to said receiver to display the cus-
tomized program at said places of business.

2.The video media distribution network of claim 1 further
comprising an interrupt for interrupting said customized

, program.
3. The video media distribution network of claim 1 further
. comprising a traficking system.

‘4. The video media distribution metwork of claim 3,
wherein said trafficking system determines the commands
contained in said control data. _

§. The video media distribution network of claim 3,
wherein said trafficking system organmizes said regional-
specific and said market-specific segments within said cus-
tomized program.

. 6. The video media distribution network of claim 3,

- wherein said trafficking systern manages information in said
petwork and gencrates bills from gathered and consolidated
information. _

7. The video media distribution network of claim 3,
wherein said trafficking system utilizes a wheel concept.

8. The video media distribution network of claim 3.
further comprising a data communications link. between
said trafficking system and said distribution ceater. for
transmitting information including reception verification,
alarm messages. and statistical information.

9. The video media distribution network of claim 1.
further comprising:

an interruptfeature for intetrupting said customized pro-

gram;
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regi onal - speci fic segments. and the market-specific segnentREPLACENMENT SHEEY
.feceiving sites; receiving the network-w de program containing the

regi onal - specific segnments. and market-specific seg- nents at each site;
readi ng the destination addresses in each market-specific segnent; storing
at each particular receiving site the desired seg- nents of said

regi onal -specific segments and market- %%ecific segments to said particul ar
receiving sites; inserting the market-specific segnents into the regional-
specific segnents to prybreia saiddokcrrups featireindydesmnappcipatedisesai d

regi onal - speci fi ¢ segnmentBeninaagsmitted frogy said : ct ai n
information; and traffi clpapficipated #S&ﬁ%ﬁﬁihﬁ’ﬁ‘}ggkm lgﬁiaﬂd"F?Fﬁisrti ng of said

i nformation to produce - Jhs¥deo Aegpork of claim
P whcrc@sgid unanggp tec??egmems are directly decoded at

said receiving sites.

11. The video media distribution network of claim 9,
wherein:

said reader is capable of reading said destination

addresses in said unanticipated segments;

said storage unit is capable of storing only desired scg-

ments from said unanticipated segments;

said insertion control unit is capable of overriding said

regional-specific segments and said market-specific
segments with said unanticipated segments. when the
destination address matches the associated address of
the receiving site, according to commands contained in
the control data to produce an altered program; and
said display is capable of displaying said altered program.

12. The video media distribution network of claim 1,
wherein the network-wide program and market specific
segments are transmitted in digital signals.

13. The video media distribution network of claim 12,
further comprising a digital compression device to cornpress
the digital signals. said means for compressing being within
said distribution center.

14. The video media distribution network of claim 1.
wherein the network-wide program and market-specific seg-
ments are transmitted through a single transponder of the |
satellite, _

15. The video media distribution network of claim 1.
wherein the network-wide video program and the market-
specific segments comprise full motion video program seg-
ments. '

16. The vidco media distribution network of claim 1,
wherein said receiving sites are divided into a plurality of
scctions cach having a section associated address. said
market-specific segments further having a section destina-
tion address readable by said reader, whereby section-
customized programs for cach of said sections are produced.

17. The video media distribution metwork of claim 1,
further comprising a storage and playback unit to store said
network-wide program and said market-specific segments
for time-delayed playback. said storage and playback unit
being coupled to said receiving sites.

18. The video media distribution network of claim 17,
wherein said storage and playback unit is respoamsive to
storage commands contained in said control data.

This is the replacement sheel

T ———



trafficking manages said information and generates bills

.consolidating said information, and said trafficking util |d}§ghgﬁ&v£” anro-

Brpnd

gram sequence. 42. A nethod of broadcasting a plurality of custom zed video

prograns to a plurality of

receiving sites each having an associ at ed
address, the nethod conpri sing: encodingﬁeach of a plurality of

mar ket - specific segnments with a desti natPon address; transmtting a

net wor k- w de program cont ai ni ng regi onal -specific segnents, and the
mar ket - speci fi ¢ segnentl§. Aandthed of broatdcasting a iphaality axf aiustomgzedhe net wor k- wi de
program cont ai ni ng t hdddoqgbgmams <s pphirdlitg of egeiRiligssiteasachrmvingt - speci fic seg-

ments at each site;
mar ket - speci fic

rpdlborfatéd eddiess ] 1he ahdthodl esiagrdsapes | n each

cacoding each of a plurality of market-specific segments
with a destination address;

transmitting a network-wide program coataining
regional-specific segments, and the market-specific
segments to the receiving sites;

receiving the network-wide program contammg the

regional-specific segments, and market-specific seg-
ments at each site;

reading the destination addresses in each markct-spoc:.ﬁc

segment;

storing at each particular receiving site the desired seg-

ments of said regional-specific; segments and market-

specific segments to said particular receiving sites; and
inserting the market-specific segmeats into the regional-

specific segments to produce a customized program.
wherein each receiving site is a place of business.

20. The method of claim 19 further comprising interrupt-
ing said customized program at said receiving sites when
unanticipated segments having a destination address match-
ing the address at said receiving sites arc transmitted from
said distribution center.

21. The method of claim 20, wherein said unanticipated
segments override said regional-specific segments and said
market-specific segments to produce an altered program.

22. The method of ciaim 20 wherein the unanticipated
segments are directly seat to a decoder at said receiving
sites.

23. The method of claim 19 wherein said regional-specific .

scgments and market-specific scgments contain information;
and further comprising trafficking said transmitting and said
insecting of said information to produce a customized
program. said trafficking manages said information and

generates bills from gathering and consolidating said

information. and said trafficking utilizes a wheel program
sequence.

24. The method of claim 19 wherein the network-wide
program and market-specific segments are transmitted via
satellite.

25. The method of claim 19 wherein the network-wide
program and market-specific segments are transmitted in
digital signals.

26. The method of claim 19 wherein the receiving sites
cach have a plurality of sections having a scction associated
address, the method further comprising encoding a section
destination address in the market-specific scgmeats, reading
the section destination address at the receiving site. and
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segnent ; 48 storing at each particular receiving site Rﬁﬁng‘\gds‘g%Eg-

Jrents of said regional -specific segnents and market- specific segnents to
said particular receiving sites; inserting the market-specific segnents
into the regional- specific segnents to produce a custon zed program
wherein the receiving sites each have a plurality of sections having a
section associ ated address; and encodi ng4a section desti nation address in
the market- specific s nts, dltn he s c i on de ati on address at
the receiving site, %9@? 'H“% T"f‘ B'%he

cd thcrcm gments

network-w de progr am secuon destination addrcss matchmg the section
associated address.
27. A method of broadcasting a plurality of customized
video programs to a plurality of receiving sites each having
an associated address, the method comprising: :
encoding each of a plurality of regional-specific segments
with a destination address;
encoding each of a plurality of market-specific segments
with a destination address;
transmoitting a network-wide program containing said
regional-specific scgments. and said market-specific
segments to said receiving sites;
receiving said network-wide program containing said
regional-specific segments and market-specific seg-
ments at each of said receiving sites;
readiag the destination addresses in each of said regional-
specific segments and each of said market-specific
segments;
storing at each said receiving site only said regional-
specific segments having destination addresses match-
ing addresses associated with said receiving sites; and
inserting said market-specific segments having destina-
tion addresses which match addresses associated with
said receiving sites in said network-wide program to
produce a customized program.
wherein said receiving sites are places of business.
28. The method of claim 27. further comprising display-
ing said customized program on at least one television set in
each of said receiving sites.
29. A video media distribution actwork comprising:
a distribution center having means for transmitting a
network-wide video program and market-specific seg-
ments to a plurality of receiving sites each having an
associated address. said network-wide video program
including regional-specific segments, said market-
specific segments including a destination address and a
set of control data encoded therein, wherein the receiv-
ing sites comprise:
areceiver to receive said network-wide video program .
and said market-specific segment;

a reader coupled to said receiver to read the destination
addresses in said market-specific segments;

a storage unit coupled to said receiver to store desired
segments from said regional-specific segments and
said market-specific scgments;
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inserted therein the nmarket-specific segnments with a sectlo
address matching the section asso- ciated address. * ﬁgﬁﬁﬁéh@f&

45

an insertion control unit coupled to said receiver to
insert said market specific segments into said
regional-specific segmeants according to commands
contained in the control data to produce a customized
program;

a display coupled to said receiver to display the cus-
tomized program; and

an interrupt feature coupled to said insertion control
unit to interrupt said customized program.

30. The video media distribution network of claim 29,
wherein said interrupt feature includes unanticipated seg-
ments transmitted from said distribution center, said unan-
ticipated segments having destination addresses.

31. The video media distribution network of claim 39.
wherein said unanticipated segments are directly decoded at
said receiving sites.

" 32. The video media distribution network of claim 30.
wherein:

said reader is coupled to said receiver to read said
destination addresses in said upanticipated segments;

said storage unit is coupled to said receiver to store only
desired segments from said unanticipated segments;

said insertion control unit is coupled to said receiver to
override said regional-specific segments and said
market-specific segments with said unanticipated
segments. when the destination address matches the
associated address of the receiving site, according to
commands contained in the control data to produce an
altered program; and

said display is coupled to said receiver to display said
altered program.

33. The video media distribution network of claim 29,
wherein said recciving sites are divided into a plurality of
sections each having a section associated address, said
market-specific segments further having a section destina-
tion address readable by said mcans for reading. whereby
section-customized programs for each of said sections are
produced.

34. The video media distribution network of claim 29,
further comprising:

a starage and playback unit for stonng said network-wide
program and said market-specific segments for time-
delayed playback. said storage and playback unit being
coupled to said receiving sites.

35. A video media distribution network comprising:

a distribution center having means for transmitting a
network-wide video program and market-specific seg-
ments to a plurality of receiving sites each having an
associated address, said network-wide video program
including rcg:onal-speclﬁc segments. said market-

I
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specific segments including a destinaton address and a
set of control data encoded therein, wherein the receiv-
ing sites comprise:

a receiver to receive said network-wide video program
and said market-specific segment;

a reader coupled to said receiver to read the destination
addresses in said market-specific segments;

a storage unit coupled to said receiver to store desired
segments from said regional-specific segments and
said market-specific segments;

an insertion control unit coupled to said receiver to
insert said market specific segments into said
regional-specific segiments according to commands
contained in the control data to produce a customized
program;

a display coupled to said receiver to display the cus-
tomized program; and

a trafficking system coupled to said insertion control
unit.

36. The video media distribution network of claim 385,
wherein said trafficking systcm determines the commands
contained in said control data. _

37. The video media distribution network of claim 38§,
wherein said trafficking system manages information in said
network and generates bills from gathered and consolidated
information.

38. The video media distribution network of claim 35,
further comprising a data communications link, between
said cafficking system and said distribution center, for
transmitting information including reception verification,
alarmn messages. and statistical information.

39. A method of broadcasting a plurality of customized
video programs to a plurality of receiving sites each having
an associated address. the method comprising:

encoding each of a plurality of market-specific scgments

with a destination address;

transmitting a network-wide program containing

regional-specific segments, and the market-specific

segments to the receiving sites;

seceiving the network-wide program containing the

regional-specific segments, and market-specific seg-

ments at cach site;

reading the destination addresses in cach market-specific

segment;

storing at cach particular receiving site the desired seg-

ments of said regional-specific segments and market-

specific segments to said particular receiving sites;

inserting the market-specific segments into the regional-
specific segments to produce a customized program;
and

T T
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interrupting said customized program said receiving sites
when unanticipated segments having a destination
address matching the address at said receiving sites are
transmitted from said distribution center.

40. The method of claim 39. wherein said unanticipated
scgments override said regional-specific segments and said
market-specific segments to produce an altcred program.

41. A method of broadcasting a plurality of customized
video programs to a plurality of receiving sites each having
an associated address. the method comprising:

encoding each of 2 plurality of market-specific segments

with a destination address;

transmitting a setwork-wide program containing

regional-specific scgmeats. and the market-specific
segments to the receiving sites:

receiving the network-wide program containing the

regional-specific segments. and market-specific seg-
ments at each site; .

reading the destination addresses in each market-specific

segment;

storing at each particular receiving site the desired seg-

ments of said regional-specific segments and market-
specific segments to said particular receiving sites;
inserting the market-specific segments into the regional-
specific segments to produce a customized program,
whereip said regional-specific segments and market-
specific segments contain information; and
trafficking said transmitting and said inserting of said
information to produce a customized program. said
trafficking manages said information and generates
bills from gathering and consolidating said
information. and said trafficking utilizes a wheel pro-

gram sequence. :
42. A method of broadcasting a plurality of customized

video programs to a plurality of receiving sites each having
an associated address, the method comprising:
encoding each of a plurality of market-specific segments
with a destination address; .
transmitting a network-wide program coataining
regional-specific segments, and the market-specific.
segments to the receiving sites;
receiving the network-wide program containing the
regional-specific segments, and market-specific seg-
ments at cach site;
reading the destination addresses in cach market-specific
segment; '
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storing at each particular receiving site the desired seg-
ments of said regional-specific segments and market-
specific segments to said particular receiving sites;

inserting the market-specific segments into the regional-
specific segments to produce a customized program.

wherein the receiving sites cach have a plurality of
sections having a section associated address; and

encoding a section destination address in the market-
specific segments, reading the section destination
address at the receiving site, and displaying in each of
said sections the network-wide program having
inserted therein the market-specific segments with 2
section destination address matching the sectioa asso-
ciated address.

| |IIIII| “|I“ III“ “l!l “ |Ill ';J?Ei’g ég ’:%EQ g.Mé&%ps:‘%m griﬁﬁ%’
* c L ] S *

pate 19 AUG 1098



REPLACEMENT SHEET
49

VIDEO DISTRIBUTION NETWORK
ABSTRACT

The present invention provides a distribution network for
full motion video media, wusually in the form of
advertisements, allowing video programs to be transmitted
from a distribution center (DC) to a multitude of receiving
gites (RS), typically retail stores, dispersed over a wide
geographic area. éreferably, programs are transmitted via
satellite (8) and are recejvable via antennae (10) at the
receiving sites (RS). Television monitors (14) located at
selected points in the receiving sites display the programs
to an audience, which usually will include shoppers in the
course of shoppers in the course of shopping. The
invention provides for "customizing®" video programs for
particular target audiences or markets, such that the
series of programs played in one receiving site could be
quite different from that played in another.

FIGURE 1.

ks 15 Tha rantecament sheat

teres 15 AUG 1998



S NS ANECEw " & Saas

VERSION *

PCT =

L ne

m

WORLD INTELLECTUAL PROPERTY ORGANIZATION

International Bureau

TR 672 oS

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 5 : (11) International Publication Number: WO 94/03995
HO04N 1/02 Al | 43) International Publication Date: 17 February 1994 (17.02.94)
{21) International Application Number: PCT/US93/07449 | (72) Inventors: and

* (22) International Filing Date:

9 August 1993 (09.08.93)

(30) Priority data:

07/926,664 7 August 1992 (07.08.92) us
{60) Parent Application or Grant
(63) Related by Continuation
us 07/926,664 (CIP)

Filed on 7 August 1992 (07.08.92)

{71) Applicant (for all designated States excepr US): NBL COM-
MUNICATIONS, INC. [US/US]; 901 Battery Street,

(75) luventors/Applicants (for US only) : NEMIROFSKY,
Frank, R. [US/US]; 71 Janis Court, Danviile, CA 94526
(US). JAMES, Greg [US/US]; 1467 East Hollow Dale
Drive, Salt Lake City, UT 84121 (US).

(74) Agent: NORVIEL, Vern; Townsend and Townsend Khou-
rie and Crew, One Market Plaza, 20th Fl., Steuart Street
Tower, San Francisco, CA 94105 (US).

{81) Designated States: AT, AU, BB, BG, BR, BY, CA, CH,
CZ, DE, DK, ES, FI GB; HU, JP, KP, KR, KZ, LK,
LU, MG MN, MW, NL, NO, NZ, PL, PT, RO, RU,
SD, SE, SK, UA, US VN, European patent (AT, BE,
CH DE DK, ES, FR, GB GR, {E, IT, LU, MC, NL,
PT, SE), OAPI patent (BF, BJ, CF, CG Cl, CM, GA,
GN, ML, MR, NE, SN, ID, TG).

Suite 202 San Francisco, CA 941 11 (US)

Pubtished
With international search report.

o sag ed ......ﬂ..

er WhS S

to paged W

B

e

e =

sininln

{ (37) Abstract

The present invention prowdes b dlstrlbuuon,qemork for full motion video media. usually in the form of advertisernents.
; -allowing video programs to be’ t?ansmmed From a distribution center (DC) to a multitude of receiving sites (RS). tvplcall\ retail
. stores. mspersed over 2 wide geographic area; Preferably. programs are transmiued via satellite (8) and are receivable via anten-
i nae {101 at the receiving sites (RS). Television monitors (14) located at selected points in the receiving sites dispiay the programs
; to an audience, which usually will include shoppers in the course of shoppmz The invention provides for “customizing” video
: programs for particular target audiences or markets. such that the series of programs played in one receiving site could be quite
g different from that played in another.

# (Relerred 10 in PCT Gazetie No. 1071994, Section 1)



