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LEADER AND FOLLOWER BROADCAST STATIONS

CROSS REFERENCE TO RELATED APPLICATIONS
[001]  This application is related to U.S. Patent Application Serial No. 11/735,404,
titled “Multi-Station Media Controller,” filed April 13, 2007, the contents of which are

incorporated by reference.

BACKGROUND

[002]  This document relates to management of broadcast stations.

[003]  Broadcast stations, such as over-the-air radio stations or Internet radio stations,
broadcast or stream audio programs according to a playlist. In some examples, the
broadcast stations are.controlled by software executed on a computer system, in which
digitally stored audio recordings are sent to transmitters according to the playlist. Each
station is controlled by a computer that provides a graphical user interface to allow a
producer or disc jockey (DJ) to modify the playlist of the station. In some examples,
when multiple stations participate in a simultancous broadcast (or “simulcast”), the
playlists on the computers are individually configured so that the stations broadcast the

same audio programs.

SUMMARY
[004]  Inone aspect, in general, a plurality of software-controlled broadcast stations
are provided, each station capable of operating in a leader mode or a follower mode
during a simulcast. Each station in the follower mode is configured to broadcast the same
programs as a station in the leader mode during common program periods, and to
selectively broadcast programs that are different from those broadcast by the station in

the leader mode during independent program periods.

[005] Implcmentations may include one or more of the following features. Each
station in the follower mode can be capable of selectively broadcasting the same

programs as the station in the leader mode or different programs than the station in the
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leader mode depending on operator input. The software-controlled broadcast stations can
include software-controlled radio stations. In'some examples, each station can control
signals that are broadcast at a-specified base frequency. In some examples, each station
can be associated with a Universal Resource Locator (URL) and stream content over a
network. In some examples, the independent program periods can include commercial
breaks. In some examples, the stations can be configured to broadcast programs that
include commercials or station identifiers during the independent program periods. In
some examples, the stations can be configured to broadcast progréms that includes music,
news, or talk shows during the common program periods. A user interface allows a user

to select one of the stations to operate in the leader mode.

[006]  Each station can control a switch that, when the station is in the follower mode,
switches between forwarding signals from a first input to a transmitter and forwarding
signals from a second input to the transmitter, the first input receiving programs from the
station in the leader mode, the second input receiving programs from the station in the
follower mode. The station in the leader mode can send a breakaway code and a rejoin
code to the stations in the follower mode to indicate the start and end, respectively, of an
independent program period. A plurality of transmitters each transmits radio frequency
signals for one of the stations. In some examples, a switching network can forward
signals from the station in the leader mode to all transmitters during the common program
period, and forward signals from each station to respective transmitters during the
independent program period. In some examples, control logic can control a switching
network to forward signals from the station in the leader mode to all transmitters during
the common program period, and to forward signals from each station to respective
transmitters during the independent program period. A storage device can store programs
and commercials to be broadcast by the stations. Each broadcast station can operate

independently of other broadcast stations, without leading or following the other stations.

[007)  In another aspect, in general, a plurality of software-controlled broadcast
stations are provided, cach station capable of operating in one of a leader mode and a
follower mode during a simultaneous broadcast, the stations capable of forming groups in

which each group has at most one station in the leader mode. All the stations within each
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group broadcast the same programs during common program periods, and different
stations within each group may broadcast different programs during independent program

periods.

[008] Implementations may include one or more of the following features. The

software-controlled broadcast stations can include software-controlled radio stations.

[009]  In another aspect, in general, a leader station and at least one follower station
are identified from among a plurality of software-controlled broadcast stations during a
simulcast, the at least one follower stations arc controlled to broadcast the same programs
as the leader station during common program periods, and the at least one follower
stations are controlled to broadcast programs independently of the leader station during

independent program periods.

[0010] Implementations may include one or more of the following features. The
independent program periods can include commercial breaks. Controlling the at least one
follower station to broadcast programs independently of the leader station can include
controlling the at least one follower station to broadcast commercials or a station
identifier during the independent program periods. Controlling the at least one follower
stations to broadcast the same programs as the leader station can include controlling the
at least one follower station to broadcast the music, news, or talk show programs during
the common program periods. The software-controlled broadcast stations can include
software-controlled radio stations. Parallel processes can be executed to implement the

software-controlled broadcast stations, each process corresponding to one of the stations.

[0011] Insome examples, digital signals are converted from the software-controlled
broadcast stations into analog broadcast signals. Converting the digital signals into
analog broadcast signals can include converting digital signals of different stations to
analog broadcast signals having different base frequencies, each station corresponding to
one of the base frequencies. In some examples, each broadcast station can be associated
with a Universal Resource Locator (URL) and the programs can be streamed over a
network. A switching network can be controlled to forward signals from the leader

station to different transmitters that correspond to different stations during the common
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program period, and to forward signals from each station to respective transmitters during

the independent program period.

[0012] A leader station schedule can be generated specifying which programs to be
broadcast by the lcader station during the common program periods and the independent
program periods. A follower station schedule can be generated specifying which
programs to be broadcast by the follower station during the independent program periods,
in which the follower station schedule docs not specify which programs to be broadcast
by the follower station during the common program periods. A breakaway code can be
sent from the leader station to the follower station to indicate the start of an independent
program period, and a rejoin code can be sent to indicate the end of the independent
program period. A user interface can be provided to allow a user to select one of the

plurality of stations as the leader station.

[0013] In another aspect, in general, a user interface is provided to allow a user to
identify a leader station and at least onc follower station from among a plurality of
software-controlled broadcast stations during a.simulcast, some programs are scheduled
to be simultaneously broadcasted by the leader station and the at least one follower
station during common program periods, and some programs are scheduled to be
independently broadcasted by the plurality of follower stations during independent

program periods.

[0014] Implementations may include one or more of the following features.

Responsive to a selection by the user of a leader station, a switching network is controlled
to forward signals from the leader station to different transmitters that correspond to
different stations during the common program period, and to forward signals from each
station to respective transmitters during the independent program period. The user
interface allows the user to specify pairs of breakaway and rejoin points that correspond

to start and end positions, respectively, of independent program periods.

[0015] In another aspect, in general, a system includes means for identifying a leader
station and at least one follower station from among a plurality of software-controlled

broadcast stations during a simulcast, means for controlling the at least one follower
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stations to broadcast the same programs as the leader station during common program
periods, and means for controlling the at least one follower stations to broadcast

programs independently of the leader station during inhependent program periods.

[0016] These and other aspects and features, and combinations of them, may be
expressed as methods, apparatus, systems, means for performing functions, program

products, and in other ways.

[0017] The disclosed aspects, systems, and techniqués may provided one or more of the
following advantages. A user (¢.g., a program producer or a DJ) can manage multiple
broadcast stations that join in a simulcast. The user can conveniently arrange programs
to be simultaneously broadcast by all the broadcast stations without spending manual
effort to synchronize the playlists of different broadcast stations. Graphical user
interfaces are provided to enable the user to easily select leader stations and follower
stations, and to schedule programs to be broadcast by the multiple stations during

common program periods and independent program periods.

[0018] The details of one or more implementations are set forth in the accompanying
drawings and the description below. Other features, aspects, and advantages will be

apparent from the description and drawings, and from the claims.

DESCRIPTION OF DRAWINGS

[0019] FIG.lisa sc,hématic diagram of an example broadcast _sysfem.

[0020] FIG. 2 is a diagram of an example broadcast timeline.

[0021] FIG. 3A is a diagram of an example graphical user interface.

[0022] FIG. 3B is a diagram of an example user interface for managing playlists.
[0023] FIG. 4 is a flowchart of an example process for managing a broadcast system.
[0024] FIG. 5 is a schematic diagram of an example computing system.

[0025] Like reference symbols in the various drawings indicate like elements.
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DETAILED DESCRIPTION
[0026] FIG. 1 is a schematic diagram of an example broadcast system 100 that includes
a plurality of software-controlled broadcast stations 102a to 102n, collectively referenced
as 102. . The broadcast stations 102 are controlled by software executing on a workstation
110. The broadcast stations 102 can perform a simulcast in which different stations 102
broadcast the same programs, except for certain periods (e.g., commercial breaks) in
which each station may broadcast its own content. The system 100 allows a producer or
DJ to designate one station (e.g., 102a) as a “leader station” and other stations (e.g., 102b
to 102n) as “follower stations.” The producer schedules the programs and commercials
to be played on the leader station, and the commercials to be played on the follower
stations. The system 100 automatically controls the follower stations to play the same
programs as the leader station, except during certain periods, such as commercial breaks,

in which the system 100 controls each follower station to play its respective commercials.

[0027] A feature of the system 100 is that it allows the producer to conveniently
arrange programs to be simultaneously broadcast by all the broadcast stations 102
without spending manual effort to synchronize the playlists of different broadcast stations
102. In this description, the content that is simultaneously broadcast by different stations
is referred to as “simulcast content,” and the content specific to each station is referred to
as “local content.” The period during which simulcast content is broadcast is referred to

as “‘common program period.”

[0028] The system 100 includes a switching network 106 that includes switches 112a
to 112n, collectively referenced as-112. Each switch 112 is controlled by a broadcast
station 102. Each switch 112 has an input that receives broadcast signals (i.e., signals
representing the simulcast content or the local content) from the broadcast station 102
associated with the switch 112, and inputs that receive broadcast signals from the other
broadcast stations 102. Each switch 112 has an output that is electrically connected to a

transmitter (e.g., 108a to 108n, collectively referenced as 108).
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[0029] The switching network 106 can be separate from the workstation 110, and can
be placed at a location different from where the workstation 110 is located (e.g., different
rooms or buildings). The workstation 110 can have control logic for controlling the
switching network 106. The switching network 106 can also be distributed across

different rooms or buildings.

[0030] In the example of FIG. 1, the broadcast station 102a is selected as'a leader
station, and the broadcast stations 102b to 102n are selected as follower stations. FIG. 1
shows a simplified version of the switching network 106 in which the switch 112a
forwards simulcast content from the lcader station 102a to the transmitter 108a. The
switch 112b switches between receiving simulcast content from the leader station 102a
and receiving local content from the follower station 102b. The switch 112n switches
between receiving simulcast content from the leader station 102a and receiving local
content from the follower station 102n, and so forth. Note that any of the broadcast
stations 102 can be selected to be a leader station, so each switch 112 is configured to be
capable of switching between receiving signals from the station associated with the

switch and any other station.

[0031] In examples where the programs are broadcast through the airwaves, each of the
software-controlled broadcast stations 102 can be viewed as a “‘virtual broadcast station.”
Each broadcast station 102 can be associated with a physical broadcast station (which
may have, e.g., hardware equipment and/or supporting staff), in which the programs to be
broadcast by the physical broadcast station are controlled by the “virtual” broadcast
station 102. Each broadcast station 102 can be associated with a physical station that is
situated at a location that is the same as or different from where the workstation 110 is

located.

[0032] For example, different broadcast stations 102 may be associated with different
base frequencies. Different broadcast stations 102 may scrvice geographical regions that
overlap one another, or regions that are apart from one another. For example, the
transmitter 108a may transmit the signals to a broadcast module (which includes, e.g.,

amplifiers, radio frequency modulators, antennas) located at a first location, in which the
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broadcast module broadcasts the signals at a first base frequency. The transmitter 108b
may transmit the signals from the station 102b to a broadcast module located at a second
location, in which the broadcast module broadcasts the signals at a second base
frequency; and so forth. For example, the stations 102 can each be associated with a base
frequency in the range of 520 to 1,710 kHz for AM broadcasts, 87.9 to 107.9 MHz for

FM broadcasts, or other frequencies associated with digital audio broadcasts.

[0033] The broadcast system 100 is useful in servicing, e.g., small radio stations that
each covers a small geographical area, all playing the same ¢verall programs (e.g., music,
news, talk shows), but play different commercials (or local news clips) that are targeted
toward local preferences. Thesmall radio stations may all have the same brand, e. £,
“Radio LA.” From a listener’s perspective, the listener is tuning in to a large network
radio station, even though the programs are serviced by a small local radio station

supported by local advertisements.

[0034] In examples where the broadcast stations 102 are Internet radio stations,
different broadcast stations 102 may be associated with different Universal Resource
Locators (URLs). Different broadcast stations 102 may provide different audio streams
that can be transmitted over the web. Each transmitter 108 may transmit the signals to a
network gateway that converts the signals into data packets that can be transmitted over

the Internet.

[0035] In some examples, some of the broadcast stations 102 are over-the-air radio
stations, and some of the broadcast stations 102 are Internet radio stations. Thus, the
broadcast system 100 can simultaneously control programs that that are broadcast
through the airwaves and programs that are transmitted over the Internet. For example,
the leader station may be either an over-the-air radio station or an Internet radio station.
The follower stations can be over-the-air radio stations, Internet radio stations, or a

combination of both.

[0036] In some examples, the workstation 110 includes a storage device (not shown)
for storing media assets that can be played by the broadcast stations 102. The media

assets may include recordings of, e.g., music, news, talk shows, station jingles, etc. Each
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media asset is associated with a media asset number. When the producer schedules the
playlist for a station, the producer inserts the media assert numbers of the programs to be
played into time slots on the playlist. The station 102 then plays the media assets at the
scheduled times according to the playlist.

[0037] The programs played by the broadcast stations 102 can be, e.g., a music
program (e.g., sclected from a play list or'based on listeners’ requests), a talk show (c.g.,
one or more radio personalities discussing current events), a news show, a lecture, an
audio blog, a podcast, or a recording from an audio book. The programs can be in

standard definition or high definition.

[0038] The stations 102 can transmit region specific content (e.g., advertisements) or
station specific content, such as station jingles, which can be used to provide the station
call letters and/or numbers, geographical area (e.g., “serving Anaheim”), frequency (e.g.,

*107.3 FM”), or other station identification.

[0039] Generally, simulcast content is divided into segments. Region specific content,
station specific content, or both can be played between segments of the simulcast content.
For example, an hour-long radio talk show can be split into three segments, where each
segment break can include, e.g., advertisements, station jingles, and/or public service

announcements.

[0040] In some examples, the leader station 102a coordinates the simulcast with the
follower stations 102b to 102n. The playlist on the leader station 102 includes codes that
indicate when a segment of the simulcast content ends so that the follower stations can
breakaway and broadcast local content, and when the next segment of the simulcast
content begins so that the follower stations should rejoin and broadcast the simulcast

-content.

[0041] In some examples, the leader station 102a sends instructions (e.g., 114ab, 114ac,
and 114an) to all the follower stations (e.g., 102b, 102¢, and 102n) to indicate when the

follower stations can break away from or rejoin the simulcast.
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[0042] In some examples, the leader station 102a broadcasts the simulcast content, and
the follower stations 102b to 102n listen to the leader station 102a and rebroadcast the
simulcast content through respective transmitters 108b to 108n. When an independent
programming period (e.g., a segment break) occurs, the leader station 102a sends a
“breakaway” signal to the follower stations 102b to 102n, indicating that an independent
programming period is to start, and provides information about the length of the
independent programming period. The term “independent program period” refers to a
time interval or event when the follower station is broadcasting local content independent

of the leader station.

[0043] Upon receiving a breakaway signal, the follower stations 102b to 102n
broadcast local content (e:g., region or station specific content) during the length of
independent program period specified by the leader station 102a. After the independent
program period has passed, the follower stations 102b to 102n rejoin the simulcast and

broadcast the simulcast content originating from the leader station 102a.

[0044] Instead of sending the length of the programming period, the leader station 102a
can also send a “rejoin” signal to the follower stations 102b to 102n at the end of the
independent program period to indicate that the follower stations 102b to 102n should

rejoin the simulcast.

[0045] In some examples, switching between the simulcast content and the local
content can be achieved using the switching network 106. In some examples, the
follower stations 102b to 102n can mute the leader station’s 102a signal when the
follower stations 102b to 102n transmit their respective local content. The follower
stations 102b to 102n can mute their own broadcast when they rebroadcast the signal of

the leader station 102a.

[0046] In some examples, a control module (not shown) is used to control the leader
station 102a and the follower stations 102b to 102n during the simulcast. The control
module monitors the content being played on the playlist of the leader station 102a, and
informs the follower stations 102b to 102n when to break away from the simulcast and

when to rejoin. Instead of listening to the leader station and re-broadcasting the simulcast
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content provided by the leader station 102a, the follower stations 102b to 102n may
receive media asset numbers of the simulcast content and play media assets based on the

media asset numbers.

[0047] FIG. 2 is a diagram showing an example of a broadcast timeline 200 of
programs broadcast by the stations of FIG. 1. In this example, station 102a is designated
as a leader station, and stations 102b to 102n are designated as follower stations. The
leader station 102a has a playlist 104a having scheduled items A, B, and C, etc., in which
items A and C are simulcast content, and Biis local content. The follower stations 102b,
102¢, 102n have playlists 104b, 104c, 104n, respectively, having local content items D,
E, and F, respectively. For example, thé playlist 104b may specify the general time
period when the local content D is played, such as “between 1:00 pm and 2:00 pm”
without specifying the exact time when the local content D is played. When the follower
station 102b receives a breakaway signal from the leader station 102a between 1:00 pm
and 2:00 pm, the follower station 102b plays the local content D. The playlists 104c to

104n may be configured in a similar manner as the playlist 104b.

[0048] Duning a time interval 202, the leader station 102a broadcasts the simulcast
content A. The follower stations 102b to 102n also broadcasts the simulcast content A.
At the start of a time interval 204, the leader station 102a transmits a “breakaway”
message to the follower stations 102b to 102n indicating the start of an independent
program period. The message can include the time length of the independent program
period. The leader station 102a can specify the type of independent program period. For
example, the leader station 102a can specify a commercial break or a station
identification break. In some implementations, the message can be sent at a pre-
determined time, or the producer or DJ can generate the message spontaneously during

the course of a simulcast.

[0049] For example, a commercial break can be scheduled every fifteen minutes, or
with another pre-determined time interval, while a station jingle can be triggered at the
DJ’s discretion. -In some implementations, the media assets of the follower stations 102b

to 102n can be linked to media assets of the leader station 102a. For example, the DJ can
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sclect to play “jingle A” on the leader station 102a, and the follower stations 102b, 102c,
and 102n can play the station’s specific jingle (c.g., “jingle B,” “jingle C,” and “jingle
D,” respectively) that is linked to the leader station’s “jingle A.”

[0050] At the end of the segment break or station identification break, the leader station
102a may send a “rejoin” message to the follower stations 102b to 102n. For example,
during a time interval 206, the simulcast resumes and the follower stations 102b to 102n

broadcasts the simulcast content provided by the leader station 102a.

[0051] In the diagram 200, the.time intervals 202 and 206 are referred to as “simulcast

program periods,” and the time interval 204 is an independent program period.

[0052] In some examples, the independent program period can be used to broadcast
region or station specific programs. For example, during time interval 204, each of the
stations 102a to 102n can broadcast a local news program, a morning talk show, or other
programs that are intended for local listeners. Different programs can be broadcast by

different stations 102a to 102n during the independent program period.

[0053] The broadcast system 100 provides a graphical user interface (GUI) to allow a
producer or DJ to select which station(s) are leader station(s), which stations are follower

stations, and which follower station follows which leader station.

[0054] FIG. 3A is an example of a graphical user interface 300 for selecting the leader
and follower stations. The user interface 300 includes a text field 302 that allows the user
(e.g., the producer or DJ) to enter the name of a station, such as “WHIS,” “WHIX,”
“WHIZ,” or “WHIK,” which correspond to stations 102a to 102n, respectively. Other
station identifiers may also be used, such as call signs, station frequencies, or station

nicknames (e.g., “Big Country” or “Sports Talk™).

[0055] The user interface 300 includes radio buttons 304 and 306 that allows the user
to choose whether the station identified in the text ficld 302 is a leader station (by
selecting the leader button 304) or a follower station (by selecting the follower button
306). When a leader station has been selected, the leader station’s identifier is added to

the drop down list 308. There can be more than one leader station. If the user selects the
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follower button 306, the user can then select which leader station to follow through the

drop down list 308.

[0056] For example, station WHIS may be selected as a leader station, and stations
WHIX, WHIZ, and WHIK may be selected as follower stations that follow the station
WHIS. For example, WHIS and WHIX may be selected as leader stations, station WHIZ
may be selected as follower station that follows WHIS, and WHIK may be selected as a
follower station that follows WHIX. '

[0057] FIG. 3B is an example of a user interface 310 for managing a playlist 312 of a
leader station (e.g., WHIS) and a playlist 314 of a follower station (e.g., WHIX). The
playlist 312 will be referred to as the leader playlist 312, and the playlist 314 will be
referred to as the follower playlist 314. The leader playlist 312 includes station
breakaway and rejoin information. The items in the playlists 312 and 314 correspond to
the broadcasted radio content. The leader playlist 312 includes the leader station’s
simulcast content and local content, whereas the follower playlist 314 includes the

follower’s local content.

[0058] Each of the playlists 312 and 314 includes several sections (e.g., 316, 318, 320,
322, 324, and 326) that allow the user to adjust the content items on the playlist. In
section 316, drag buttons 342 allow the user to change the ordering of the content items
in the playlist 312. For example, the user can click on the drag button 342 and change the
position of the content item 328 in the playlist 312. Changing the order of the content
items in the playlist 312 results in changing the order of broadcasting the content items
by the station WHIS.

[0059] The section 318 includes delete check boxes (e.g., 344) that allow the user to
remove a content item from the playlist 312. For example, the user can check off the
check box 344 to remove content item 332 from the playlist 312, resulting in the content

item 332 not being broadcast by the station WHIS.

[0060] In the cxample of FIG. 3B, the leader playlist 312 includes simulcast content,
such as content items with titles “What it feels ...,” “Girls just want ...,” and “Voice

track.” Because the follower station WHIX follows the leader station WHIS when the
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simulcast content is broadcast, some of the simulcast content items are not shown in the
follower playlist 314. For'example, content item 332 appears in the leader playlist 312
but not in the follower playlist 314.

[0061] The follower playlist 314 includes local content items, which can be the same as
or different from the corresponding local content items in the leader playlist 312. The
follower playlist 314 may also include some simulcastitems. For example, the follower
playlist 314 shows the first simulcast content item with the title “Hour Start” to show the
beginning of the simulcast. For example, an advertiser may request that a commercial
(e.g., “Ramey Chevrolet”) be broadcast at several stations, so that the commercial

appears in both the leader playlist 312 and the follower playlist 314.

[0062] Editing the order of content items or removing content items from the leader
playlist 312 may affect the content items in the follower playlist 314. For-example, some
advertisers may specify that certain local content (e.g., commercials) be played during a
certain hour at the follower station WHIX. If local content items are dropped from the
leader playlist 312, resulting in shortening of the independent program period, there may
not be sufficient time to play the local content at the follower station WHIX at the
specified hour. As aresult, some of the local content items may be dropped or suspended

from the playlist 314.

[0063] Some of the content items in the follower playlist 314 cannot be modified
because the follower station is configured to follow the leader station in playing these
items. For example, the content item “Hour Start” of station WHIX is linked to the
content item “Hour Start” of station WHIS as multi-station media assets. Similarly, the
content item “Ramey Chevrolet” of station WHIX is linked to the content item “Ramey
Chevrolet” of station WHIS as multi-station media assets. Thus, in the sections 316 and
318 of the follower playlist 314 corresponding to the content items with titles “Hour
Start” and “Ramey Chevrolet,” there are no drag buttons 342 or delete check boxes 344,

as is the case in the leader playlist 312.

[0064] The section 320 displays a start time for each content item. For example,
content item 334 starts at start time “00:00:00%.” The ‘#” symbol, appearing in the
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playlist at midnight, can be used to indicate, e.g., that.any unplayed items from the
previous day between 11:00:00 PM to 11:59:59.PM are discarded. The start time for
each content item is autorhatically adjusted as new content items are added. For example,
the start time of content item 332 can automatically be determined by adding the run-time

of the previous content item 346 to the start-time of the previous content item 346.

[0065] The section 324 shows a catalogue number for each content item. The
catalogue number is used to access-the content stored on one or more storage devices.
For example, the content item 334 includes a catalogue number “LIN DA00O1” that can
be used to access station’s 102a content 104a. The content can be accessed through

traditional search techniques (e.g., database queries, file-based searches, and the like).

[0066] The section 324 shows a title for each content item, allowing the user to casily
identify the content items. The section 326 shows a total run-time of the content item.
For example, the content item 332 has a total run-time of three minutes and forty-four
seconds. The total run-time 326 and the start-time 320 of the content item 332 can be

used to determine the start-time 320 of the next content item.

[0067] The playlists 312 and 314.include stopset information, which is used to specify
the start-and duration of-an independent program period. For example, the leader playlist
312 includes a stopset 336 that indicates an independent program period of 3 minutes and
30 seconds is scheduled after the content item “Voice Track.” The follower playlist 314
includes a stopset 338 that indicates the target independent program period is 3 minutes
and 30 seconds, while the actual total duration of the local content adds up to 3 minutes
and 29 seconds. The broadcast system 100 may compensate for the discrepancy by, e.g.,
adding a 1-second silence after the local content is broadcast on the follower station
WHIX. If the follower station’s matcrial is much shorter than that of the leader station,
the system 100 may insert audio material to fill the gap. The audio material can include,
e.g., commercials, public service announcements, and station promotional material. After
the independent program period ends, the follower station WHIX automatically rejoins
the Icader station WHIS.
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[0068] FIG. 4 is a flow chart of an example process 400 for managing broadcast
stations 102 during a simulcast. In step 410, a leader station and at least one follower
station is identified. For example, in reference to FIG. 3A, a user (e.g., a producer or DJ)
can select a leader station by clicking on the leader selection button 304. Once a leader

station is selected, other stations can be selected to follow the leader station.

[0069] In step 420, during simulcast program periods, the follower stations are
controlled to broadcast the same programs as the leader station. For example, in
reference to. FIG. 1, the follower stations 102b to 102n listen to the broadcast of the
leader station 102a and rebroadcast the simulcast cc;ntent. The follower stations 102b-
102n control respective switches 112b-112n such that simulcast content from the leader
station 102a is forwarded to the transmitters 108b-108n during the simulcast program

periods.

[0070] In step 430, during independent program periods, the follower stations are
controlled to broadcast programs independently of the leader station. For example, the
playlist of the leader station can be configured to include a break, or the DJ can interrupt
the simulcast to play a station jingle. The independently broadcast programs can include,
e.g., commercials, station jingles, news shows, talk shows, music, or other programs.
The follower stations 102b-102n control respective switchés 112b-112n such that local
content from the follower stations 102b-102n are forwarded to the respective transmitters
108b-108n.

[0071]  FIG. 5 is a schematic diagram of an example generic computer system 500 that
can be used to implement, e.g., the workstation 110. The system 500 includes a
processor 510, a memory 520, a storage device 530, and an input/output device 540.
Each of the components 510, 520, 530, and 540 are interconnected using a system bus
550. The-processor 510 is capable of processing instructions for execution within the
system 500. In one implementation, the processor 510 is a single-threaded processor. In
another implementation, the processor 510 is a multi-threaded processor. The processor

510 is capable of processing instructions stored in the memory 520 or on the storage
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device 530 to display graphical information for a user interface on the input/output device
540.

[0072] The memory 520 stores information within the system 500. In one
implementation, the memory 520 is a computer-recadable medium. In one
implementation, the memory 520 is a volatile memory unit. In another implementation,

the memory 520 is a non-volatile memory unit.

[0073] The storage device 530 is capable of providing mass storage for the system 500.
In one implementation, the storage device 530 is a cbmputer-readable medium. In
various different implementations, the storage device 530 may be a floppy disk device, a

hard disk device, an optical disk device, or a tape device.

[0074] The input/output device 540 provides input/output operations for the system
500. In one implementation, the input/output device 540 includes a keyboard and/or
pointing device. In another implementation, the input/output device 540 includes a

display unit for displaying graphical user interfaces.

[ﬁ075| The features described can be implemented in digital electronic circuitry, or in

: computer hardware, firmware, software, or in combinations of them. The apparatus can
be implemented in a computer program product tangibly embodied in an information
carrier, €.g., in a machine-readable storage device or in a propagated signal, for execution
by a programmable processor; and method steps can be performed by a programmable
processor executing a program of instructions to perform functions of the described
implementations by operating on input data and generating output. The described
features can be implemented advantageously in one or more computer programs that are
executable on a programmable system including at least one programmable processor
coupled to receive data and instructions from, and to transmit data and instructions to, a
data storage system, at least one input device, and at least one output device. A computer
program is a set of instructions that can be used, directly or indirectly, in a computer to
perform a certain activity or bring about a certain result. A computer program can be
written in any form of programming language, including compiled or interpreted

languages, and it can be deployed in any form, including as a stand-alone program or as a
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module, component, subroutine, or other unit suitable for use.in a computing

environment.

[0076] Suitable processors for the execution of a program of instructions include, by
way of example, both general and special purpose microprocessors, and the sole
processor or one of multiple processors of any kind of computer. Generally, a processor
will receive instructions and data from a read-only memory or a random access memory
or both. The essential elements of a computer are a processor for executing instructions
and one or more memories for-storing instructions and data. Generally, a computer will
also include, or be operatively coupled to communicate with, one or more mass storage
devices for storing data files; such devices include magnetic disks, such as internal hard
disks and removable disks; magneto-optical disks; and optical disks. Storage devices
suitable for tangibly embodying computer program instructions and data include all
forms of non-volatile memory, including by way of example, semiconductor memory
devices, such as EPROM, EEPROM, and flash memory devices; magnetic disks such as
internal hard disks and removable disks; magneto-optical disks; and CD-ROM and DVD-
ROM disks. The processor and the memory can be supplemented by, or incorporated in,

ASICs (application-specific integrated circuits).

[0077] To provide for interaction with a user, the features can be implemented on a
computer having a display device such as a CRT (cathode ray tube) or LCD (liquid
crystal display) monitor for displaying information to the user and a keyboard and a
pointing device such as a mouse or a trackball by which the user can provide input to the

computer.

[0078] The features can be implemented in a computer system that includes a back-end
component, such as a data scrver, or that includes a middleware component, such as an
application server or an Internet server, or that includes a front-end component, such as a
client computer having a graphical user interface or an Intemet browser, or any
combination of them. The components of the system can be connected by any form or

medium of digital data communication such as a communication network. Examples of
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communication networks include, e.g., a LAN, a WAN, and the computers and networks

forming the Internet.

[0079] The computer system can include clients and servers. A client and server are
generally remote from each other and typically interact through a network, such as the
described one. The relationship of client and server arises by virtue of computer
programs running on the respective computers and having a client-server relationship to

each other.

[0080] Although a few implementations have been described in detail above, other
modifications are possible. For cxample, during the independent program periods, the
follower stations can play any content, whether local, national, or international oriented
content. The follower stations can broadcast, ¢.g., a weather report or a traffic update.
During the independent program periods, the follower stations can broadcast any content,
¢.g., music, news, talk show programs if time permits. Simulcast content can include any
material, including commercials or station jingles, at the discretion of the producer or DJ.
The stations are not limited to broadcasting audio content. The media assets can include

multimedia content, such as text, images, or video.

[0081] In addition, the logic flows depicted in the figures do not require the particular
order shown, or sequential order, to achieve desirable results. In addition, other steps
may be provided, or steps may be eliminated, from the described flows, and other
components may be added to, or removed from, the described systems. Accordingly,

other implementations are within the scope of the following claims.

[0082] A number of implementations have been described. Nevertheless, it will be
understood that various modifications may be made without departing from the spirit and

scope of the following claims.



WO 2008/128146 PCT/US2008/060169
20

WHAT IS CLAIMED IS:

1. An apparatus comprising:

a plurality of software-controlled broadcast stations, each station capable of
operating in a leader mode or a follower mode during a simulcast;

wherein each station in the follower mode is configured to broadcast the same
programs as a station in the leader mode during common program periods, and to
selectively broadcast programs that are different from those broadcast by the station in

the leader mode during independent program periods.

2. The apparatus of claim 1 wherein each station in the follower mode is capable of
selectively broadcasting the same programs as. the station in.the leader mode or different

programs than the station in the leader mode depending on operator input.

3. The apparatus of claim 1 wherein the software-controlled broadcast stations

comprise software-controlled radio stations.

4. The apparatus of claim 1 wherein each station controls signals that are broadcast

at a specified base frequency.

5. The apparatus of claim 1 wherein each station is associated with a Universal

Resource Locator (URL) and streams programs over a network.

6. The apparatus of claim 1 wherein the independent program periods comprise

commercial breaks.

7. The apparatus of claim 1 wherein the stations are configured to broadcast

programs that comprise commercials or station identifiers during the independent

program periods.
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8. The apparatus of claim 1 wherein the stations are configured to broadcast

programs that comprise music, news, or talk shows during the common program periods.

9. The apparatus of claim 1, further comprising a user interface to allow a user to

select one of the stations to operate in the leader mode.

10. The apparatus of clairr_l 1 wherein each station controls a switch that, when the
station is in the follower mode, switches between forwarding signals from a first input to
a transmitter and forwarding signals from a second input to the transmitter, the first input
receiving programs from the station in the leader mode, the second input receiving

programs from the station in the follower mode.

11.  The apparatus of claim 1 wherein the station in the leader mode sends a
breakaway code and a rejoin code to the stations in the follower mode to indicate the start

and end, respectively, of an independent program period.

12. The apparatus of claim 1, further comprising a plurality of transmitters each to

transmit radio frequency signals for one of the stations.

13. The apparatus of claim 1, further comprising a switching network to forward
signals from the station in the leader mode to all transmitters during the common program
period, and to forward signals from each station to respective transmitters during the

independent program period.

14.  The apparatus of claim 1, further comprising control logic to control a switching
network to forward signals from the station in the leader mode to all transmitters during
the common program period, and to forward signals from each station to respective

transmitters during the independent program period.
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15. The apparatus of claim 1, further comprising a storage device to store programs

and commercials to be broadcast by the stations,

16. The apparatus of claim 1 wherein each broadcast station can operate

independently of other broadcast stations, without leading or following the other stations.

17.  An apparatus comprising:

a plurality of software-controlled broadcast stations, each station capable of
operating in one of a leader mode and a follower mode during a simultaneous broadcast,
the stations capable of forming groups in which each group has at most one station in the
leader mode;

wherein all the stations within each group broadcast the same programs during
common program periods, and different stations within each group may broadcast

difterent programs during independent program periods.

18.  The apparatus of claim 17 wherein the software-controlled broadcast stations

comprise software-controlled radio stations.

19. A method comprising:

identifying a leader station and at least one follower station from among a
plurality of software-controlled broadcast stations during a simulcast;

controlling the at least one follower stations to broadcast the same programs as
the leader station during common program periods; and

controlling the at least one follower stations to broadcast programs independently

of the leader station during independent program periods.

20.  The method of claim 19 wherein the independent program periods comprise

commercial breaks.
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21.  The method of claim 19 wherein controlling the at least one follower station to
broadcast programs independently of the leader station comprises controlling the at least
one follower station to broadcast commercials or a station identifier during the

independent program periods.

22.  The method of claim 19 wherein controlling the at least one follower stations to
broadcast the same programs as. the leader station comprises controlling the at lcast one
follower station to broadcast the music, news, or talk show programs during the common

program periods.

23, The method of claim 19 wherein the software-controlled broadcast stations

comprise software-controlled radio stations.

24.  The method of claim 19, further comprising executing parallel processes to
implement the software-controlled broadcast stations, each process corresponding to one

of the stations.

25. The method of claim 19, further comprising converting digital signals from the

software-controlled broadcast stations into analog broadcast signals.

26.  The method of claim 25 wherein converting the digital signals into analog
broadcast signals comprises converting digital signals of different stations to analog
broadcast signals having different base frequencies, each station corresponding to onc of

the base frequencies.

27.  The method of claim 19, further comprising associating each broadcast station

with a Universal Resource Locator (URL) and streaming the programs over a network.

28. The method of claim 19, further comprising controlling a switching network to

forward signals from the leader station to different transmitters that correspond to
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different stations during the common program period, and to forward signals from each

station to respective transmitters during the independent program period.

29.  The method of claim 19, further comprising generating a leader station schedule
specifying which programs to be broadcast by the leader station during the common

program periods and the independent program periods.

30. The method of claim 19, further comprising generating a follower station
schedule specifying which programs to be broadcast by the follower station during the
independent program periods, in which the follower station schedule does not specify
which programs to be broadcast by the follower station during the common program

periods.

31. The method of claim 19, further comprising sending from the leader station to the
follower station a breakaway code to indicate the start of an independent program period

and a rejoin code to indicate the end of the independent program period.

32 The method of claim 19, further comprising providing a user interface to allow a

user to select one of the plurality of stations as the leader station.

33. A computer-implemented method comprising:
providing a user interface to allow a user to
identify a leader station and at least one follower station from among a
plurality of software-controlled broadcast stations during a simulcast,
schedule programs to be simultancously broadcasted by the leader station
and the at least one follower station during common program periods, and
schedule programs to be independently broadcasted by the plurality of

follower stations during independent program periods.
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34.  The method of claim 33, further comprising, responsive to a selection by the user
of a leader station, controlling a switching network to forward signals from the leader
station to different transmitters that correspond to different stations during the common
program period, and to forward signals from each station to respective transmitters during

the independent program period.

35.  The method of claim 33 wherein the user interface allows the user to specify pairs
of breakaway and rejoin points that correspond to start and end positions, respectively, of

independent program periods.

36. A system comprising:

means for identifying a lcader station and at least one follower station from
among a plurality of software-controlled broadcast stations during a simulcast;

means for controlling the at least one follower stations to broadcast the same
programs as the leader station during common program periods; and

means for controlling the at least one follower stations to broadcast programs

independently of the leader station during independent program periods.
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