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VIDEO SELECTION AND DISTRIBUTION SYSTEM

The present invention relates to video program distribution
systems, and particularly to a system which -enables users at
remote video monitors to select and view ani,one of a large
number of recorded video programs.

BACKGROUND OF THE INVENTION

The present invention is applicable to video systems for
hospitals, schools, condominiums as well as hotels and other
10 systems having a large number of independently controlled
televisions or video monitors. For the purposes of
illustrating and explaining the invention, however, the
Prior art and the preferred embodiment of the invention will
be described in the context of a video system for a hotel.
15
Hotels often provide video program services beyond those }
available on publicly available television channels and
publicly accessible cable television. The two main types of
prior art systems are video tape rental systems and fixed
20 schedule movie systenms.

* Hotels which use video tape rental systems install video
tape players in each hotel room and rent video cassettes to
the guests. The primary advantages of a video tape rental

25 system is that the guest is provided with a large selection
of movies, and may view his selected movie at any time that
he pleases. Major disadvantages of this type of movie
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then wait for delivery), and loss of privacy due to the fact

that the guest must reveal his choice of movie to the movie

5 rental clerk and possibly other guests who are renting

movies at the sanme time.

Currently, the type of movie service provided by hotels most
. . frequently consists of a fixed movie schedule of four to
‘ 10 eight movies, usually on one to four different specially
. designated movie channels. Generally, all the rooms in the
hotel have access to the same movie channels, allowing the

entire hotel to operate from a single video cable {(altheough ‘
repeaters and/or buffering circuitry are generally needed to
15 service numerous rooms). The major advantages of fixed
movie schedule systems are noninvasion of the guests!
privacy, and the fact that guests do not need to leave their
room (or wait for delivery of a movie cassette) in order to
view a movie. A secondary advantage of this type of movie
20 service, at least toc the hotel, is that guests are
automatically charged a fixed fee by the movie distribution
system when a selected movie 1s viewed for more than a
predefined pericd of time, typically around five minutes.
The primary disadvantages of this type of movie service are
25 that in order to view a selected movie, the hotel gquests
must conform their schedules to the scheduled viewings of
the selected movie, and that the number of available movie
titles is very limited.

30 SUMMARY OF THE INVENTION

It is a primary object of the present invention to provide
an improved movie distribution system which combines the
flexibility of video tape rental systems with the privacy

35 and automated service features of fixed schedule movie
systems.
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Yet another object of the present invention is to connect

only one remote video monitor to each video movie source

(e.g., a video tape player), so as to avoid illegal
10 publication of videc movies.

In summary, the present invention is a system and method for
transmitting selected video programs to a number of
independently controlled video monitors. The video monitors
15 are arranged in groups, with each group being coupled to a
~ distinct transmission cable. A program selector associated
with each video monitor generates video connection requests
which specify a video source that is to be connected to that
video monitor.
20
A two stage video switch apparatus couples specified video
sources to specified video monitors. The first stage routes
video signals from the specified video sources to the
second stage of the switch, which is a frequency modulator
25 and multiplexer. The frequency modulator/multiplexer then
transmits the specified video signals for each group of
video monitors in distinct frequency bands on one of the
transmission cables. Each video monitor within each group
of monitors has a tuner that is tuned to receive the video
‘signal in a distinct one of the fregquency bands.

In effect, the transmission cable for each group of video
monitors has a separate transmission channel for each of the
monitors in the group. The video switch puts the selected
program for each monitor in the proper frequency band of the
transmission cable for that monitor. A central controller
receives the video connection requests, and controls the
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3’ with various movies and programs, the system can couple any
selected one of the cassette players to a specified video
monitor. As a result, the system temporarily provides the
specified video monitor with a video cassette player for its
own private use, with the advantage that the user can

10 electronically select the program to be viewed instead of
having to go somewhere to pick up a video cassette and bring
it back to the video monitor (or call somewhere to have a
video cassette delivered). . (

15 The video distribution system of the present invention can
provide convenient and automatic video distribution to any
system having a large number of independently controlled
televisions or video monitors, such as a hotel, hospital,
apartment building, condeminium, or school.

20

BRIEF DESCRIPTION OF THE DRAWINGS

Additional cbjects and features of the invention will be
more readily apparent from ¢the <following detailed

25 description and appended claims when taken in conjunction
with the drawings, in which:

Figure 1 is a block diagram of a hotel employing the video
signal distribution system of the present invention.

30
Figure 2 is a block diagram of the circuitry of the
preferred embodiment.

Figure 3 is a schematic diagram of the frequency
35  distribution of video signals on one branch of video signal
distribution systenm.
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Figure 5 is a more detailed block diagram of the basic

5 switch building block used to construct the switch circuitry
of Figure 4.

Figure 6 is a block diagram of the post-switch video

modulation and combining circuitry of the preferred
10 embodiment.

Figure 7 depicts a preferred embodiment ot the keyboard on
the remote control wand.

15 Figure 8 is a flow chart of the user interaction program for
users of the preferred embodiment. Figures 8A-8B
schematically show a Main Menu and a Submenu used in the
preferred embodiment.

20 Figure 9 is a block diagram of the system's controller.
DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Figure 1, a video signal distribution systen

25 100 in accordance with the present invention can be used to
transmit selected programs to video monitors 102 in the
various rooms 104 of a hotel 106. As shown in Figure 1, the
video monitors 102 are arranged in groups, with each group
coupled to a separate transmission cable 110. While the

30 video monitors in this example are divided intc groups with
a separate group for each floor of the hotel, any convenient
division of the video monitors could be used.

The primary components of the system 100 are a set of
35 audio~video sources (hereinafter "video sources”) 112 and a
video switch apparatus 114 which couples the video sources
112 to the video monitors 102 via the transmission cables
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hgn transmts the specified video signals for each group of video nonitors
i ntdistinct frequency bands on one of the transm ssion cables. Each video
nmohi t 0 widhiportrhlyesuplls is responsible for management of the

system. It receives video connection requests from the
users of the monitors 102, controls the switch 114, and
generates menu d&isplays which list the programs that are
available to the users of the systen.

O e

10
As will be described in more detail below, two display
images (called menus) used by the system are stored in
screen buffers 117. These two display images are modulated ‘
for reception on channels 6 and 98, and are combined with
15 the VHF signals for channels 2-5 and 7-13 (by a video

combiner 118) for transmission to all of the video monitors
102 in the systen.

Referring to Figure 2, there is shown a block diagram of the
20 circuitry of the preferred embodiment. As shown in both
Figures 1 and 2, the receiving portion of the system is
divided into a number of branches, each of which has a
number of monitors that are coupled to a common transmitting
cable 110. In the preferred embodiment, each branch of the
25 system can service up to thirty-two video monitors 102, and

the number of branches which can be added to the system is
virtually unlimited.

In broad terms, the system works as follows. Each cable 110

30 is frequency multiplexed so that & large number of different
programs can be transmitted over each cable. Figure 3 shows
the frequency distribution of video signals on one branch of
video signal distribution system.

35 standard VHF channels 2 through 6 and 7 through 13, and
cable channel 98, occupy their standard positions in the
frequency spectrum. Channel 6 is wused to transmit the
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An additional thirty-two channels, each occupying a
frequency band of width 12 Megahertz, are allocated in the
remaining portions of the <frequency spectrum below 550
Megahertz. For clarity, each of these additional channels
10 will be called a "“fregquency band" while standard VHF
channels will be called "the standard VHF channels".

Each video monitor 102 within a branch of the system (i.e.,
within a particular group of monitors) has a tuner that is
15 tuned to receive the video signal in a distinct one of the
frequency bands. In effect, the transmission cable €for
each group of video monitors has a separate transmission
channel (i.e., fregquency band) for each of the monitors in
the group.
20
For any particular monitor, the corresponding frequency band
will sometimes be called the “special services channel" for
that monitor.

25 As shown in Figure 2, there is a remote controller 120
associated with each video menitor 1102. The remote
controller 120 receives commands £from the user of the
monitor 102 via a wand 122. The wand 122 enits infrared
signals which correspond to the button on the wand which has

30 been pushed, and the controller 120 interprets the received
signals to determine what action should be taken. The
remote controller 120 and wand 122 are similar to the
remote controllers in numerous television products as well
as video cassette players and many other remotely

35  controlled appliances.
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embodiment, each monitor 102 receives programs on only one
of the frequency bands, plus the VHF channels. Therefore
the remcte controller 120 for any particular video monitor
is programmed so that it will only select the VHF channels
and the one designated fregquency band for that monitor.

10
Second, the remote controller 120 generates and transnits
"video selection requests". Each video selection request
contains digital values which dencte (1)' the associated (
monitor, (2) the item selected from the menu currently being

15 displayed on the monitor. The video selection request is
first encoded by a data modulator 124, and is then
transmitted over the cable 110 to the system's control
apparatus.

20 At the input port to the system's control apparatus there
is a separate data democdulator 130 for each branch of the
system. The demodulators receive and demodulate video
selection requests. A buffer 132 temporarily holds video
selection requests until they are read in by the controller

25 1ls6. In the preferred embodiment, the controller 116 is a

microcomputer which uses the 80286 microprocessor made by
Intel.

Each video monitor 102 is also coupled to a video detector
30 circuit 140 which generates an ON/OFF signal indicating
whether any signal is being received by the video monitor
102 on its corresponding frequency band. If the video
detector 140 determines that no signal is being received,
and the remote controller 120 has received a command from
35 the wand to tune the monitor to the special services
channel, the remote controller 120 sends an error message to
the controller 116 via the data _modulator. The controller
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sysf em sexgdzng a setup signal to the switch apparatus 114 that will
cause the unconnected monitor to be coupled to the
appropriate video source 112. If the monitor continues not

5 to receive a video signal, as detected by the continued
receipt of error messages, the remote controller 120
switches to the Main Menu channel, and a maintenance order
is generated and printed out by the central controller 116.

10 Video selection requests are converted by the controller 116
into on/off commands for selected ones of the audio-visual
sources 112, and setup signals that are used by the switch
apparatus 114 to couple a specified video source to the

cable and fregquency band associated with a specified
15 monitor.

In the preferred embodiment, the video sources 112 are video
cassette players. The number of video cassette players used
in a system will typically vary between thirty-two and
20 ninety, depending on the range of programming variety
desired, and the number of copies of the most popular
programs which are needed. However, the apparatus of the
preferred embodiment will allow virtually any number of
video socurces to be used.
25
In addition to video cassette players, ‘the video sources 112
will typically include four to six screen buffers, each
storing a distinct display image that can be shown on the
videc monitors of the system. Each of these screen buffers
30 (which are distinct from the screen buffers 117 shown in
Figure 1) stores a "submenu"” which is shown whenever the
user selects a corresponding item from the system's Main
Menu. An example of the Main Menu is shown in Figure 8a,
and an example of a submenu is shown in Figure 8B. The Main
35 Menu asks the user to select one of several categories of
programs and/or additional services. The submenus stored in
the screen buffers 1list available programs or movies,

—_—
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sysfen s caovied'sr. and so on). As will be described below, the

submenu displays are updated by the controller 116 to

5 reflect the set of currently avallable programs (i.e., the
set of video sources not currently being used by other
monitors).

Video Switch

10 The video switch apparatus 114 includes a two stage crossbar
switch 150, and a set of video modulators and combiners 152,
both of which will be described in more detail next with ‘
reference to Figures 4, 5 and 6.

15 As shown in Figure 4, the video crossbar switch 150 has two
stages of circuitry 160 and 170. The £irst stage 160
couples selected ones of <the video sources 192 tc an
internal set of sixty-four bus lines 172, while the second
stage couples the internal bus 172 to a set of two-hundred

20 fifty-six output lines 175. Of course, the exact number of

video sources 192 and output lines 175 will vary for each
installation of the systen.

Each of the two stages of the switch are constructed from a
25 Dbasic switch building block 180 that is shown in Figure 5.
The switch building block 180 contains an address decoder
182 and thirty-two analog switches 184, each of which is a
300 Megahertz bandwidth analecg video multiplexer switch. In
the preferred embodiments, the analog switches 182 are
30 either the DG536 or DG535 analog switch made by Siliconix.

Each analog switch 184 is a wideband analog 16-to-1
multiplexer. The switch 184 has sixteen videoc input ports,
one video output port, and a selection value port. A five
35  bpit value, loaded in the selection port, determines which of
the sixteen input signals, if any, is to transmitted to the
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112fand a video swtch apparatus 114 which couples the video sources 112 to

thefvideo Wy bRI¥Spddl &Fachdcabtsdesr $8500sCeBl @R1iver control signals

5 to specified ones of the analog switches 184. ©Each setup
signal sent to the decoder 182 has three components: (1) an
address that specifies which one of the analog switches 184
is being addressed, (2) a data value that is to be sent to
the selection port of the addressed analog switch, and (3) a

10 strobe or clock signal which indicates that a new address
and data value are ready to be clocked into the circuit.
Whenever the strobe signal is enabled, the ﬁata on the data
line is loaded into the analog switch 182 specified by the
signals on the address line.

15

Thus the basic switch building block 180 can couple each of
sixteen video signals to one or more of thirty-two output
lines.

20 Referring now to Figure 4, the first stage 160 of the video
switch 150 works as follows. Input switch 190 selectively
couples thirty-two input lines (i.e., video sources) to
thirty-twe bus lines on bus 172. Input switch 190 includes
two basic switch blocks 180A and 180B. Switch block 180A is

25 connected to a first set of sixteen video sources 192A, and

switch block 180B is connected to a second set of sixteen
video sources 192B.

The thirty-two output lines 194 from the two switch blocks

30 180A and 180B are wired together. In other words, each of
the thirty-two output lines is coupled to the output of two
analog switches 184 - one from each of the basic switch
blocks 180A and 180B. Generally, only one of these two
analog switch blocks will be enabled at any one time, so

35 that only one video signal will be output onto each bus
line on bus 172.
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5 the thirty-two video sources to any of the sixty-four bus
lines 172. Note that using the above described circuit, any
of the video sources can be coupled to two or more of the
bus lines. For instance, a video source which stores a menu
display image can be transmitted to many of the bus lines.

10
The above described combination of input switches 190 and
180A, and video sources 192A and 192B, is hereih called
WLAYER 1" of the first stage of the crossbar switch 150. (|
The reason that it is called a "layer" is that it is easy to

15 increase the number of video socurces available to the users
of the system simply by duplicating the entire layer, and
then coupling (i.e., wiring) the sixty-four outputs of the
layers together. As shown in Figure 4, two layers can be
used to enable the use of sixty-four video sources.

20 Similarly, three layers will enable the use of ninety=-six
video sources, and so on.

An important attribute of the first stage of the crossbar
switch is that any of the video sources can be connected to
235 any one of the bus lines.

The second stage of the crossbar switch 150 uses the sanme
basic switch blocks 180, but with different connections. 1In
particular, the second stage of the crossbar switch has
30 several output switches 200, each of which couples sixteen
lines Zfrom the bus 172 to two branches of the video

distribution system with a total of sixty four video
monitors.

35  as shown, each output switch 200 contains two basic switch
blocks 180C and 180D. Each basic switch block such as block
180C couples sixteen lines from the bus 172 to the
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5

The four output switches 200, 200A, 200B and 200C are each

coupled to a distinct set of sixteen bus lines. Together

these four output switches generate video signals for an

eight branch distribution system with up to two-hundred
10 f£ifty-six video monitors.

Control lines 210 are used by the controller 116 to (1) send
ON/OFF and REWIND signals to the video sources which are
video cassette players, and (2) send setup signals to the

15 Dbasic switch blocks in the first and second stages of the
- switch 150. '

In summary, any video source in the system can be coupled to
a specified one of the two-hundred fifty-six output lines
20 175 by using the first stage 160 of the crossbar switch to
couple the video source to a selected one of the sixteen bus
lines used by the’ corresponding branch of the system, and
then using the second stage 170 of the crossbar switch to
couple the selected bus line to the specified output line.
25
Referring to Figure 6, there is shown a block diagram of the
post-switch video modulation and combining circuit 152
which, when coupled to the output of the second stage of the
crossbar switch 150, makes the second stage 170 into a
30 fregquency multiplexer. The thirty-two input lines shown in
Figure 6 are the thirty-two output lines from ocne switch
block 180C shown in Figure 4.

Each of these input lines contains a baseband audioc/video
35 signal in the same format as a standard television baseband
signal. Each of the thirty-two lines is frequency shifted
into one o_f__ the__g_:_:_'e_gge__x}gg__l_:_ands (shown in Figure 3) by a
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thirty-two base band signals. In the preferred embocdiment,
the modulators are the TDA6800 modulator made by Signetics.

A first video combiner circuit 230 combines the outputs of
the thirty-two modulators 220 and outputs a composite signal
on 1line 231. Then a second videco combiner circuit 232
combines a composite VHF signal with the signal on line
231, thareby generating a complete composite signal with
frequency bands as shown in Figure 3. The VHF signal
includes several channels of video signals, typically

occupying the standard frequency ranges for “channels 2-6 and
7-13.

Finally, the complete composite signal is amplified by an
amplifier 234 and transmitted over a coaxial cable 236 to
thirty-two video monitors. The coaxial cable 236

corresponds to one of the transmission cables 110 shown in
Figure 1.

It may be noted that the use of just sixteen bus lines on
bus 172 to service sixty four video monitors is based on
surveys which show that the peak usage of video movie
services in hotels is about 20% - i.e., at most, about 20
per cent of hotel occupants use the movie services in any
one day. In addition, not all of that usage is
simultaneous, yielding a maximum load at any single one time
of less than 20 per cent. If too many users try to order
movie services at one time, and thereby overload the
system's internal bus 172, an appropriate message display
will be sent to the monitors which are unable to order a
video program. Note that one of the bus lines in every set
of sixteen bus lines is always reserved for "menus". If the
system were to become overloaded, the normal menus would
temporarily be replaced by a "system too busy" message.
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5 the ratio to thirty-two monitars per set of sixteen bus
lines simply by attaching only one output switch 200 to each
set of sixteen bus lines. The number of bus lines can be
increased by increments of thirty-two by adding one extra
input switch 180 for ‘each set of thirty-two video sources.

10 Therefore a system with two-hundred f£ifty-six monitors could
be serviced with one-hundred twenty-eight bus lines simply
by doubling the number of input switches 180, and then
coupling the output switches to the bus 172 so that only one

ocutput seswitch 190 is coupled to each set of sixteen bus
15 lines.

- C'-\

For very high usage applications, where it is possible for
every video monitor in the system to be simultanecusly tuned
to a different video source, a full one-to-one ratio of bus
20 lines 172 to video monitors can be achieved. This would be
done by changing the wiring of the output switch 200 to be
the same as that of the input switch 1%0: each of the basic
switch blocks 180C and 180D in the output switch 200 would
be coupled to a different set of sixteen bus lines, and the
25 outputs ©f the two basic switch blocks would be wired
together so as to provide a full 32-to-32 output switch.

User Interface

Referring to Figures 7 and 8, the user sends commands to the
30 remote controller at a particular video monitor using the

wand Xeyboard shown in Figure 7. Figure 8 is a state

diagram showing how the system responds the user's commands.

When a remote video meonitor is first turned on (by pressing
35 the ON/OFF button) the monitor is tuned to a predefined VHF
channel, e.g., channel 6, which always carries the systenm's
"Welcome Menu" (STATE 1 in Flgure 8). The Welcome Menu
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vi JeouSer can us e channe UP/DO button e¢r ¢the numeric
buttons to select any of the available VHF channels. From

5 VHF mode, pressing the MOVIE button causes the monitor to be
switched to the Main Menu (STATE 3), which is carried on

cable channel 98 in the preferred embodiment.

Tc continue with the process of selecting a movie, the user

10 must make a valid numerical entry corresponding to one of
the submenus (e.g., movie categories) listed in the Main
Menu. When a valid entry is made, the remote controller
sends a message denoting the user's choice to the systen's ‘
central controller, and the selected submenu is switched

15 onto the <transmission cable and frequency band for the
user's monitor, which causes the selected submenu to be
displayed (STATE 4). A schematic representation of one
submenu in the preferred embodiment is shown in Figure 8B.

20 Once the submenu is displayed (STATE 4), if the user fails
to make a valid entry within some reasonable period of time

(e.g., 30 seconds), the system automatically switches back
to the Main Menu (STATE 3).

25 A valid entry from the submenu means the selection of a
program or movie. Once again the remote controller sends a
message denoting the user's choice to the system's central
controller 1l1l6. The central controller then enables the
selacted video source (i.e., puts the selected video

30 cassette player into play mode), and sets up the crossbar
switch 150 so that the selected video source is switched
onto the transmission cable and ¢fregquency band for the
user's monitor, which causes the selected movie or program
to be displayed (STATE 5).

35
If the user does not turn the monitor off, or press the TV
or MOVIE buttons for at least five minutes, the central
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If the TV or MOVIE buttons are pressed within the initial
five minutes, the user is returned to a VHF station or the
main menu. Note, however, that the previously selected
10 movie is not stopped immediately. If the user proceeds from
the Main Menu to select a2 new =movie within a reascnable
period of time (e.g., with no periods of inaction of thirty
seconds or more), the previously selected movie is cancelled
(i.e., rewound and turned off). If the user waits too long,
15 the display of the previocusly selected movie resumes and the
f£ive minute clock for charging the user also resumes. If
the movie is exited by using the TV button, the user must
choose to return to the movie by using the MOVIE button
within a certain period of time (e.g., thirty seconds) or
20 the movie is cancelled.

Once the user has viewed the selected movie for at least
five minutes and has been charged (STATE 6), he/she may stop
viewing the movie by pressing the TV or MOVIE buttons. As
25 before, the previously selected movie is not stopped
immediately. If the user proceeds from the Main Menu to
select a new movie or to VHF mode within a reasonable pericd
of time, the previously selected movie is cancelled (i.e.,
rewound and turned off). If the user waits too long, the
30 display of the previously selected movie resumes. '

When the full duration of a movie, preprogrammed into the
controller, has elapsed, the central controller 116 sends a
REWIND command to the video cassette player. During REWIND
35 the video cassette player does not transmit a video signal.
The lack of a video signal is cietected by the monitor's
video detector 140 (see Figure 2), which causes the remote
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Referring to Figure 9, the central controller 116 has a CPU
250 which executes a sequence of management programs.
Coupled to the CPU 250 is a memory unit 252 which, among
other things, stores an array 254 of status information
10 which denotes (1) what video source is coupled to each video
monitor, and (2) which video sources are available for use.
The memory unit 252 includes both random access memory and
secondary, disk storage. Various keyboai'd consoles and ‘
printers (not shown) will also be coupled to the CPU 250 to
15 enable communication with the operators of the systen.

A request handling routine 260 analyzes the video selection
requests sent by the various video monitors in the system to
the controller via the regquest input buffer 132, This
20 routine 260 converts the regquests intoc ON/OFF commands for
selected ones of the audio-visual sources 1112, and setup
signals that are transmitted to the crossbar switch 150. Aas
described above, the setup signals cause the crossbar switch
150 to couple a specified video source to the cable and
25 frequency band associated with a specified monitor.

The status information array 254 1is updated whenever a
valid video selection requést for a specified video source
is received. In particular, the status information array

30 is updated to denote which movie was selected, the monitor
to which it is coupled, the time that the movie began
playing, and the projected play-completion time. All
changes in the status information array 254 cause the
controller CPU 250 to run a "submenu updating routine®" 262

35 which updates the system's submenus in screen buffers 270 to
show the currently available video programs.
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complete each video program. Whenever a program or movie

5 begins playing, the request handling routine 260 stores the
starting and projected ending times in the status
information array 254. All projected ending times in the
status information array are periodically checked (e.g.,
every second) and when the projected ending time of a movie

10 has been reached, the controller sends a REWIND command to
the corresponding video cassette player.

age to the controller

As explained earlier, each video cassette or video disk
source 112 is coupled to only one video monitor at a time.

15 There are at least two major reasons for this. One, the
premise of the system is that it is an improved movie
cassette/disk rental system. The system temporarily
provides the specified video monitor with a video cassette
player for its own private use, with the advantage that the

20 user can electronically select the program to be viewed
instead of having to go somewhere to pick up a video
cassette and bring it back to the video monitor.

Second, copyright 1laws proscribe the public showing of
25 audio-visual works without a 1license, but allow private
rentals of movies on disk and cassette. By allowing only
one video monitor to be coupled to a video cassette or disk
player at any one time, the system provides only private
rentals of each movie cassette and disk. Whenever a viever
30 rents a movie or other program, it instantly becomes
unavailable to other potential viewers. Instead of having a
video playback unit next to each monitor, the playback units
are located in one central location and are coupled by the
system crossbar switch to the system's monitors. Other than
35 the location of the video playback units, and the method of
renting video cassettes and disks, the system is egquivalent
to video cassette/disk rental systems.
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5 allowed flag" for every video source. This flag denotes
whether the video socurce can be coupled to multiple video
monitors. In the preferred embodiment, only the screen
buffers 270 are denoted as being enabled for multiple
viewing. However, in other embodiments, if licenses are

10 cbtained for public showing of certain programs (such as an
instructional tape that is to be viewed by students in
several classrooms), the system's software.could easily be
modified to allow specially designated video playback units ‘
to be coupled to more than one video monitor at a time. It

15 is anticipated that such multiple connections will have to
be specially requested by a system operator, and that the
' connections to the multiple monitors will be made in quick
succession so that all the monitors can display the full
extent of the shared program.

.0
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L .=

20
Alternative Embodiments
It should be noted that the coaxial cables 110 used in the
preferred embodiment could be replaced by a number of other
transmission media, such as coptical fibers. There are many
25 possible alternatives, well known to those skilled in the
art, to the arrangement of <frequency bands and the
particular video switching circuitry used in the preferred
embodiment. Similarly, the particular menu setup of the
preferred embodiment is illustrative of just one of many
30 possible ways of informing the users at the remotely located
terminals of the available programming choices.

The wand 122 shown in Figure 7 has a "ROOM SRVC" butten. It
is anticipated that in future embodiments of the invention
35 additional displays and software will be provided for
enabling users to order hotel room service, check out, and
so0 on by selecting various service categories from a “main
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cat egory aferpasgram (Theh userhst i choiweses' 'will:onbely" powim@ﬂds to
appropriate routines in the central controller 116, which
will then send messages to the hotel's kitchen, or take

5 other actions necessary to carry out the user's orders. As
will be understood by those skilled in the art, the
apparatus of the present invention provides all the computer
and video connection hardware needed for this extension of
the present invention. All that needs to be added are

10 additional screen buffers for storing the needed menus, and
scftware for interpreting the user's choices.

While the present invention has been described with
reference to a few specific embodiments, the description is

15 illustrative of the invention and is not to be construed as
limiting the invention. Various modifications may occur to
those skilled in the art without departing from the true
spirit and scope o©of the invention as defined by the
appended claims.
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programs to a n er o ufn&zgeégegtfgtcg;t;olled video
monitors, comprising:

a multiplicity of video monitors;

a multiplicity of video sources of video signals;

video crossbar switch means for simultaneocusly
coupling each video monitor to a specified one of said video
sources, said video crossbar switch means responsive to
setup signals for connecting specified ones of said video
sources to specified ones of said video monitors:;

program selection means associated with each said video ‘
monitor for generating video connection requests, each said
video connection request specifying a video source to be
connected toc a specified video monitor; and

controcl means, coupled to said video crossbar switch
means and said program selection means, for receiving said
video connection requests, and for responding to each said
video connection request by generating and transmitting

corresponding setup signals to said video crossbar switch
means.

2. The video distribution system of claim 1, wherein

said control means includes status means for storing
information denoting the video source, if any, coupled to
each of said video monitors and for denoting which of said
video sources are not coupled to any of said video monitors:

said control means further including menu generating
means coupled to said status means for generating a menu
display image representing the set of video sources which
are not coupled to any of said video monitors:

said videoc switch crossbar means including wmeans
coupled to said menu generating means for transmitting said
menu display image to said video monitors; and

said program selection means associated with each said
video monitor includes means for generating video connection
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3. The video distribution system of claim 1, wherein said
control means includes status means for storing information
denoting the video source, if any, coupled to each of said
10 monitors;

said control means further including copyright
protection means for comparing each said yideo connection
request with said information stored in said status means,
and for preventing any of a predefined set of said video

15 sources from being simultaneously connected to two video
monitors.

4. The video distribution system of claim 1, wherein at
least a multiplicity of said video monitors are coupled to a
20 common transmission medium;
said video crossbar switch means including frecuency
multiplexing means for transmitting the video signals from
each of a multiplicity of video sources in distinct
frequency bands on said common transmission medium;

25 each of said at least a multiplicity of video monitor
including tuning means for receiving and displaying the
video signal in a distinct one of said frequency bands on
said common transmission medium;

said control means and video crossbar switch means

30 coacting to couple a specified video source to a specified
video monitor by transmitting the video signals from said
specified video source on the fregquency band corresponding
to said specified video monitor.
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5 video sources are not coupled to any of said video monitors:

said contrcl means further including menu generating
means coupled to said status means for generating a menu
display image representing the set of videc sources which
are not coupled to any of said video monitors:

10 said video switch crossbar means including means
coupled to said menu generating means for transmitting said
menu display image to said video monitors in a predefined

a frequency band on said transmission medium: ‘and ‘

each said program selection means including means for
} 15 generating video connection requests which specify a video
source selected from the video sources represented on said
menu display image:;
whereby said program selection means cannot generate a
video connection rasguest specifying a- video source that is
20 coupled to another one of said video monitors.

6. The video distribution system of claim §,
said contrel means including means for designating
predefined ones of said video sources as protected video
25 sources;
said control means further including means coupled to
i said status means for denoting the time that each
protected video source is coupled to a video monitor and a
projected play-completion time, and means for disconnecting
30 each said protected video source from the video monitor to
which it is been coupled at said projected play-completion
time.
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5 said video crossbar switch means including a plurality
of frequency multiplexing means, each coupled to one of said
transmission mediums; each frequency multiplexing means
having means for transmitting the video signals from a
multiplicity of said video socurces in distinct frequency
10 Dbands on one of said transmission mediums; and
each video monitor within each of saiad groups including
Q tuning means for receiving and displaying the video signal

in a distinct one of said trequency bands on the
transmission medium coupled to said group of video monitors:

15 whereby specified video sources are coupled ¢to
specified video monitors by transmitting the video signals
from said specified video sources on the transmission
mediums and freguency bands corresponding to said specified
video monitors.

20
8. The video distribution system of claim 7,

said control means including status means for storing
information denoting the video source, if any, coupled to
each of said video monitors and for denoting which of said

{ 25 video sources are not coupled to any of said video monitors;

said control means further including menu generating
means coupled to sald status means for generating a menu
display image representing the set of video sources which
are not coupled to any of said video monitors:

30 said video switch crossbar means including means
coupled to said menu generating means for transmitting said
menu display image to said video monitors in a predefined
fregquency band on each of said transmission mediums; and

each said program selection means including means for

35 generating video connection requests which specify a video
source selected from the video sources represented on said
menu display image; -
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thirty-two output lines is coupled —put-—of-—t-wp anal og swi tches
l - O ach of the basic swi tch blesksHEBUAAABEENSD B usHiTGi0b! V-
|y on@ﬁb%&ﬁﬂ% e two anal og switch bl ogks w REFPb&CERabIl ed gt any one tine,
softhat only one video signal will be o line on bus 172.
2 - A second input switch 190A sel ectisgely couples the sane thirty-two
eo sources 192A and 192B to a second set of thirty-two bus |ines. The

ination of tRereby guia sge&&gbsa £39 0284 chY Ma £ 0E 2R Bhega&s Fate! @

n
nsm t anz.%f t he thirty-tmo vi deo sources to any gf t he sixfy-ftour bus
ideo connection request specifying a’ video sourcé that is

coupled to another one of said video monitors.

5 9, The video distribution system of claim 8,
said contrecl means including means for designating
predefined ones of said video sources as protected video
sources;
said control means further including means coupled to
10 said status means for denoting the time that each
protected video source is coupled to a video monitor and a
' projected play-completion time, and means for disconnecting ‘

each said protected video source from the video monitor to

which it is been coupled at said projected play-completion
15 time.

y e



I{nes 172. Note that using the above qifé?ﬁ{én ?g’l“iwt any of the video
g:

bur c coupled to two or noreljo §5§N OpCT/IN98/02820 a
deoq§8§$@eﬁ\?\}li ch stores a nenu di spl“ be triansmitted to nany
the bus |ines. The above described conbi nati on of 1 nput sw tches 190 and
DOA, and vi deo sources 192A and 192BT #2 ferein called "LAYER 1" of the

rst stage of the crossbhar switch 150. The reason that jt |js called a

: ayer" isiPmatdi (videq 8y styitntions SYstemuhBEr Qﬁ"ﬁ‘%ﬁlc%t%%r sgiected

ai | abl e {9debepiegran tda NMEiKEr JNPindépendentIat E8atrbeleat vigdeo
lyer, and_then coupling (i.e. . wring) the sixty-four outputs of the
yers tog@?ﬁé??rs'A?%’iW‘Fi gure 4, two layers can be used to enable

e use of sixtw-faultvtigddcsity cesf Sitdéar| wmoniltoas | aarranged| inablke
e usg of JRLBRINTY br P Efch MYk r&%p of video monitors being
coupled to a distinct transmission medium;
a multiplicity of video scurces of video signals;
video switch means responsive to setup signals for
coupling specified ones of said video sources to specified
10 ones of said video monitors; said video switch means
including <fregquency multiplexer means coupled to said
transmission mediums for transmitting video signals £from
said specified video socurces to the video monitors in each
said group in distinct <fregquency bands on one of said
15 transmission mediums;
program selection means associated with each said video
monitor for generating video connection requests, each said
video connection request specifying a video source to be
connected to a specified video monitor; and
20 each video monitor within each of said groups including
tuning means for receiving and displaying the video signal
in a distinct one of said fregquency bands on the
transmission medium coupled to said video monitor; and
control means, coupled to said video switch means and
25 said program selection means, for receiving said video
connection requests, and for responding to each said video
connection reguest by generating and transmitting
corresponding setup signals to said video switch means:;
whereby specified video sources are coupled to
specified video monitors by transmitting the video signals
from said specified video sources on the <transmission
mediums and freguency bands corresponding to sald specified
video monitors.
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. : i e * i h is that
|rrportant attribute of the first s ot svmtc

| e Vi sources can be connefit BUStHERIHAHBERN Pg.h.lﬁt} %ﬂﬁf‘m’me
_ond P he crossbar switch 180 useBERWRCEB e basic C ock

18P, but W|th different connections. I'nparticurar, the second stage of the
crpssbar switch has several output sw {chgs 200, each of which couples
kteen lines fromthe bus 172 to two branches of the video distribution

syptemwithia.to t Qr £ A$a$hO each out put
o on tmie Gji&éd dﬁ%ﬁﬁpﬁ;yéﬁaoc and 180%/e Each basic

tch bl ock sucﬁ‘ bFBEE oBeAnH| BEn stAtys MmeARs hEopustering

information denoting the video source, if any, coupled to

each of said video monitors and for denoting which of said

5 video sources are not coupled to any of said video monitors:

said control means further including menu generating

means coupled to said status means for generating a menu

display image representing the set of video sources which
are not coupled to any of said video monitors;

10 said video switch means including means coupled to said
menu generating means for transmitting said menu display
image to said video monitors in a predefined frequency band ‘
on each of said transmission mediums; and

each said program selection means including means for

15 generating video connection reguests which specify a video
scurce selected from the video sources represented in said
menu display image:

wvhereby said program selection means cannot generate a
video connection request specifying a video source that is

20 coupled to another ocne of said video monitors.

12. A method of transmitting selected video programs to a
nunber of independently controlled video monitors,
comprising the steps of:
25 providing a nultiplicity of video socurces of video
signals;
locally generating, at the site of said video monitors,
video connection requests, sach said request specifying a
video source to be connected to a specified one of said
30 video monitors:;
centrally receiving said video connection requests; and
coupling the video socurce to the video monitor
specified in each said request.

35
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svm ches 200, 200A, 200B and 200C are -

Si X
Si gr
fift

b thirty-two Iines which will forp ectid-@ns._to Branch 1 of the

VI d o] &?s Q%le on system A second bj ST*’HS&wﬁtt:afhmbjmk\, | 3PCTZOSHI/62020he
teen bl

s lines to a second br h ofﬁ&%@}xtem

he four output
i stinct set of
een bus lines. Together these four out put swi tches generate video

al s fod3an dtghtmdthod hotliclainhulpnwhesedm ui phurplicyt ot ishiobt

to d;séén?“é%‘r*’éé?* t‘é‘%ﬁﬁ@é?ﬁ%ﬁ 1578 fRe bigH  EuRl s R W e Slee,

casdette pltFpsysRisgion Medium: set up signal s to the basic switch bl ocks in

t he

first and segong dofASir S¥ep including the step of frequency

5 multiplexing the video signals from a multiplicity of said
video sources, and transmitting video signals from said
specified video sources to the video monitors in each said
group in distinct <frequency bands on one of said
transmission mediums;

10 each video monitor within each of said groups including
tuning means for receiving and displaying the videc signal
in a distinct one of saiad frequency bands on the
transmission medium coupled to said group of video monitors:

whereby specified video sources are coupled ¢to

15 specified video monitors by transmitting the video signals
from said specified video sources on the transmission

mediums and freguency bands corresponding to said specified
video monitors.

20 14. The methed of claim 13, further including the steps of:
storing information denoting the videoc source, if any,
coupled to each of said video monitors and denoting which of
said video socurces are not coupled to any of said video
monitors; |
25 generating a menu display image representing the set of
video sources which are not coupled to any of said video
monitors; and
transmitting said menu display image to saiad video
monitors in a predefined fregquency band on each of said
30 transmission mediums;
wherein said locally generating step generates video
connection requests which specify a video source selected
from the video sources represented on said menu display
image:
35 whereby said program selection means cannot generate a
video connection regquest specifying a video source that is
coupled to another one of said video monitors.
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swit@h 150. In summary, any video source i _ET--u«u. e coupled to a
specif i the two-hundred fifty;six ou p -+ 16S BEERdYYUSsd/osa20he
firs§ stage 160 of the crossbar switd y(;a) _n-;_;n_hQSEEEFO spurce 10 a
sel eqt ed one of the sixteen bus |ines used by- the TGO ‘““Llng branch of

t he
coupl
Fi gur
nmodul
t he ¢
into
are t
4.

ystem and then using the second siag®
e the selected bus line to t

e 6, there is shown a blLeeX

LQ of the crossghkald&witch to
line. /Referring to
¢h vi deo

g~Speci fied outsy
di agram of the post -3

ation and conbi ni ng rcuit 152 whi Hotelwhen coupl ed {O~NQe out put of
econd stage g e crossbar switch 150, nakes the second sTage 170
a frequ-_.v miltiplexer, The thirty-two input |ine shomn in Fi g 6
h ep-tetrrg=y=—t e T o~ ~VIV=V=37 AR ReTa G i gurle
) - - -
{ i :
& \ .
_,.“° 118 104 '/ 102
_/ | CONTROLLER
114 ‘ [\/100
™ c—{ VS1
S '
w : 112
€—{ VSn
118 T‘
C e v
VHF

Figure 1
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Eachgf these input lines contains a baseband audi o/ vi deo S|gnal in the

sane § or standard tel evi sion goara—srgral——m~Fkach

thir ang}"fﬁﬁ i s frequency shi fte(?i{z o”dﬁeshb‘iEthhmBEggu a/r? 220
(shovph in Figure 3) by a - 14 - video rr_g_d_g_LEltBMQED and SCI I | ator 222.
Thus § here are thirty-two nod amd oscGiTTat ors~Fer=ftr'équg

Feferred enbodi nent , the dul at or
ics. Afirst video'%ontil ne¥-38i r ci
-fwo nodul@apars 220 an tputs a

thirtyy-two base band si grRgss.
are the TDA6800 nodul at or Kad
230 nbi nes tiag.Qut puts of TJ

conpopite signal oy line 231. econd vi deo yonbi ner ci
Video Video
Detector  [€ Detector 1€
Jf 120 ¢ 20
Remote | | |==—==-= Remote
Control | Control >
4 A
o~ 124 S 124
Wand r’ \ v wand 'I . \ Y
Data Data
T Mod > 122 . Mod >
114
~
Sources /112 , !
‘ Mod 1o Branch 1
'—* + / 4/ N
> Comb.
S 152
| S + ° Commands ~
VHF
> Vv |
c | Mod
—> P e IO A N
Comb. | 152
| 3 132~ 130\
: VHF c Data Demod
: 0 € Branch 1
- n
. t
= ‘ :
¢ \ 150 o ]
> : < !
e Data Demod
116/— r Branch N
Figure 2
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nes a conposite VHF signal with the sWﬁ.hereby

genefating a_conpl ete conposite signal w B lyHA8 g 20N
Fi guj eW® go/l-’ﬁ?@ VHF signal includes seﬁz(élchhanﬁéPéAGEDvi deoﬁ%ig?r)l%ns,

i #al |y occupyi ng the standard frequency ranges for—chanmers 2-6 and
7-13% Finally, the conplete conposite signal is anplified by an anplifier

@nd transmtted over a coaxial cable 236 to thirty-two video
noni §ors. The coaxial cable 236 corresponds to one of the
trangm ssion cables 110 &AM in Figure 1. It may be noted that the use of
j sixteen bus lines oMBNI3 172 to service sixty four video nonitors is

based on surveys I shoy t hab the k usagdlof vide I vices in
hot elfs i s“&Bout Z\S&Vépi .e.[f] €hannels, ‘about 2ghannels qér&%aﬁnéfsfl |

il ]

] |
I

Channel 2 4 6 88 7 13 ,
Freq(MHz) 54 88 108 176 216 350 550

Figure 3
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per nt of hotel occupants use the novie services in any one day. In
addi tgo all of that wusage | jgrul t aneous, yi elp@rmyseo/ee20mMUmM
| oad t&}gr?y]@%zgle one tinme of |ess thafr{% er-—cent.. . Lf _toq _pany users try
to orf§ler novie services at one time, and thelehyisawardraack peysystent s
i nt er pal 172, an appropriate nmess di sil ay VREpLAEgsent tip the
nmoni t prs ch are unable to ordexf@ eo pk he of 14de
bus | §nes ¥n every set of sixteen lines is always reserved menus" .
If the, ) nor mal nenus wo tenporarily
be rePI aced by a "systemtoo butAYERDage. 15
16 AV > 32to 32 Input Switch >
Source T
18 AV | T .
-
Source > 32 to 32 input Switch
7 1 170
‘ \
. - = 175
1 LAYER1 200
: . \ /'180C ¢
' 1924 __ —180A — z
16t0 32 4 z
16 AV 3 1610321, F itch >
Source Switch 1’6 Switc 32 %
1 T B a [1022 5
{ L
ab 1800 Switch < >§
1928 1808 =
32
aid 'SR > ; [6roes H—>
, 16 IOutpm Switch | >
A 200A—" 32
, lieoss  F—>
16 [Output Switch >
- 32
> 32 to 32 Input Switch f *
> 32 J 2
16 Output Switc >
j 32
200C
210
Figure 4 T T T
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As W be understood by those skilled in the art, it is easy to rearrange
t he f the crossbar switch sho |n Figure 4 so PSS 982820 he
rati 3?8%&%?#2% to video nonitors. 9gasy to
reduge the ratio to thirty-two m)nltors gieFH@fS%E@?&é‘éﬁggg ines sinply
by atf aching only one output switch 200 to edch sef ééu | i nes.
The nber of bus |ines can be increased by incrénments of thir vvo by
addi one extra input switch 180 for each set of thirty i-deo sour ces.
Therefore a systemwi th two-hundred fifty-six nmonitors could be serviced

wi t h pne- hundr ecigbugnt y- ei ght bus lines sinply by doubling the nunber of

i nputy switches 180, ¥nd then coupling the output switches to theduspel72 so
that pnly one ( %(l e 0 each set o —a-rXTEeB

li nes ideo MU &

I3y "

> == ---—=

16 184
L1 L2 L3 L32
Figure §
/\/1 52
-+ Mod ~ 2 234 236
1 -1
T Combiner
Combiner | 32
Osc-1 Monitors
1
% | 227 | VHE
| —f
I 30
H Mod |
1 h i

Osc-32

Figure 6
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When
but t
whi ¢
The

TV b
use t
avai |
noni tp
cabl e

renote video nonitor is first turned on (by pressing the OV OFF
) FRgH4t OF istunedtoaprede@@i
a vvays/ carzii es the systenis "Wl c? Men

VHF channel , 6,
(STATE 1 ?%&P%%J%Z“JZI"

| come Menu - 16 - explains howto use the system Pressing the
ton | es the systemin VHF node (STATE 2), from i ,Q '
e channhal UP/DOWN button or the numeric b J@J&?‘gi 92 fBE(t%
bl e VHF Cgannels. From VHF node, pressi oY1 E_but es_ihdg
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To ntinue with the process of selecting a novie, the user nust nake a

val i h?ght entry correspondi ng to one of the subnenuspca/use0/aR020e

cat ories? sted in the Main Menu. Wen a valid entry is nade, the renote
cont§oll er sends a nessage denoting t ser's choice y =
cent@al controller, and the sel ected nu i s swW t gheidiSEBHEET S BEEN
trangm ssion cable and frequency band for the user'sijnonit BEPLARERh cau
t he §el ected subnmenu to be di splayed (STATE 4). A Seherattc
reprgsentation of one subnenu in the preferred enbodi nent is shown in
Figufe 8B. Once the submenu is displayed (STATE 4), if the user fails to
makeja valid e errog o e te.on 30
secohds), the pystemautonmatically switches back to the Mai ngDanu ( STATE

VT DTAESNOID Menu Thoices

7, ———

es

01 Action

02 Drama

03 Comedy-Musical
04 Children-Classic
05 Adult

Figure 8A
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program or novie. Once again the renote controller sends a nessage denoti ng

thejuser's choice to the system's central controller 116 W

conr WA MW 13¥2n enabl es the sel ected video source (1. PCF e se ect ed

vi d¢o cassette player into play node), \za 2/ gets up the crossbar switch 150
he

so fhat the selected video source is s Z d ont OL ; abl e
andif requency band for the user's nonitor, which c.aJé'é%rfg;%ﬁ novi e
or grogramto be displayed (STATE 5). If the user Wloes the_nonitor

off § or press the TV or MWIE buttons for at least five mnutes, the
centjr al - 17 -

g )
Comedy-Musical Movies

R~

01 Airplane Ii: The Sequel
02 Beverly Hills Cop

03 Ghostbusters

04 Flashdance

05 Blazing Saddles

06 Little Shop of Horrors
07 Annie Hall

08 U2 Rattle & Hum

09 Beverly Hills Cop Il

Figure 8B
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s accounting software w ||

typically charge the user for seeing
Note that some video programs may be pcops9é/020%0 g€,

systens which |ncorporat e invention it nay not be
If the T Ojj M-E-bii-t-ans—e Fessed
five mnutes t he user s raj 4t i on_or
Note, however, that the previ 156 not
If the user proceeds from\Ehe=NE =tect a
bl e perlod of time (e.g., with no perlods of
m OT NOTE€), INE previously Selected novie is
rewound and turned off). |f the user waits] too long, the

di spjay of the prevwousl y sel ected novi eCP8&unes and the fi m nut e cl ock
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the novie is exited by using the TV button, the user nu to return

ta the novie by using the MOVIE button mﬁthln a certain
(e.g., thirty seconds) or the novie is cancelled. Once
the selected novie for at least five mnutes and has b
6), he/she may stop view ng the novie by fre55|ng t he
As before, the previously selected novie +s~not stopped |nned|ately :
the user proceeds fromthe Main Menu to select a new novie or to VHF node
wi thin a reasonable period of time, the previously selected novie is
cancelled (i.e., rewund and turned off). If the user waits too |ong, the
di splay of the previously selected novie resunes. Wien the full duration of

a novie, preprogrammed into the controller, has el apsed, the central
controller 116 sends a

VIDEO SELECTION AND DISTRIBUTION SYSTEM

‘The present invention relates to video program distribution
systems, and particularly to a system which-enables users at
remote video monitors to select and view an& one of a large
number of recorded video programs.

BACKGROUND OF THE INVENTION

The present invention is applicable to video systems for
hospitals, schools, condominiums as well as hotels and other
systems having a large number of independently controlled
televisions or video monitors. For the purposes of
illustrating and explaining the invention, however, the
prior art and the preferred embodiment of the invention will
be described in the context of a video system for a hotel.

Hotels often provide video program services beyond those
available on publicly available television channels and
publicly accessible cable television. The two main types of

prior art systems are video tape rental systems and fixed
schedule movie systens.

Hotels which use video tape rental systems install video
tape players in each hotel room and rent video cassettes to
the guests. The primary advantages of a video tape rental
system is that the guest 1s provided with a large selection
of movies, and may view his selected movie at any time that
he pleases. Major disadvantages of this type of movie

P
v
.
-



REW ND command to the video cassette player. During REW NOthe video

cassette player does not transmt a video signal. The |ac ?%?FEF@&ETSHEET
signal is detected by the nonitor's video detector 140 (s Fi g_uﬂe]qqAR 1997
whi ch causes the renote - 18 - controller 120 to switcH PRE montt-or St...

tuner to the main nmenu channel, resultrn@ =n autonatic di splay of the marn
menu at the end of a novie. Controller Referring to Figure 9, the central
control | er aeaxviae dncRUAROthai gledidczenant athagudhe gnestinaystenieave

programs. Geupl 8doh0inNerddy 47D vfewt dBHEVYeUlbt #akeMd Phofd 411 and
then wait for delivery), and loss of privacy due to the fact
that the guest must reveal his choice of movie to the movie
rental clerk and possibly other guests who are renting
movies at the same time.

Currently, the type of movie service provided by hotels most
‘freguently consists of a fixed movie schedule of four to
eight movies, usually on one to four different specially
designated movie channels. Generally, all the rooms in the
hotel have access to the same movie channels, allowing the
entire hotel to operate from a single video cable (although
repeaters and/or buffering circuitry are generally needed to
service numerous rooms). The major advantages of £fixed
movie schedule systems are noninvasion of the guests!®
privacy, and the fact that guests do not need to leave their
room (or wait for delivery of a movie cassette) in order to
view a movie. A secondary advantage of this type of movie
service, at 1least to the hotel, 4is that guests are
automatically charged a fixed fee by the movie distribution
system when a selected movie is8 viewed for more than a
predefined period of time, typically around five =minutes.
The primary disadvantages of this type of movie service are
that in order to view a selected movie, the hotel guests
must conform their schedules to the scheduled viewings of

the selected movie, and that the number of available movie
titles is very limited.

- SUMMARY OF THE INVENTION

It is a primary object of the present invention to provide
an improved movie distribution system which combines the
flexibility of video tape rental systems with the privacy

and automated service features of fixed schedule movie
systens.



other things,, stores an array 254 of status infornation WiETH QenoLes K;EE
what vi deogsource I's coupled to each video nonitor, and ( )R %%K?‘%gi% T
sources are available for use. The menory unit 252 includgs_bot h U dréfinigg7
access menory and secondary, disk storage. Vari ous keyhoB#8 consal ss ant
printers (not shown) will also be coupled4q the CPU 250 t0 enable

communi cation with the operators of the system A request handling routine

260 anal yzesphbenerdebiwdteCét Othecfrasbits YnveRtiidic MrtOUSTavIge
nonitors in the systemtotthe C ntrg?ler via the regg‘ﬁ%t& h‘pﬁ#lt buffgr 132.
Thi's routinet98B EHRARARES o AR, RENAT| nagTay RerFTEBRREdLq%e Bepitoss.
ones of the thei cabildty sborcesldd®, amdl sdiewp angnahsvieatfxom a large
transmtted rO$s S\wi esGl) o] p
signal s caus%%kgfi’gfoﬁébg‘gegwﬂc %ggfgﬁéggpli‘é‘}ai%eglgf }i%&‘f/elhgte%&sgufggmto
t he cabl e anand without needing to interact with a human attendant.

Yet another object of the present invention is to connect
only one remote video monitor to each video movie source

{e.g., a video tape player), so as to avoid illegal
publication of video movies.

In summary, the present invention is a system and method for
transmitting selected video programs ¢to a number of
independently controlled video monitors. The video monitors
are arranged in groups, with each group being coupled to a
distinct transmission cable. A program selector associated
with each video monitor generates video connection regquests

which specify a video source that is to be connected to that
video monitor.

A two stage video switch apparatus couples specified video
sources to specified video monitors. The first stage routes
videc signals from the specified video sources to the
second stage of the switch, which is a frequency modulator
and multiplexer. The frequency modulator/multiplexer then
transmits the specified video signals for each group of
video monitors in distinct fregquency bands on one of the
transmission cables. Each video monitor within each group
of monitors has a tuner that is tuned to receive the video
signal in a distinct one of the frequency bands.

In effect, the transmission cable for each group of video
monitors has a separate transmission channel for each of the
monitors in the group. The video switch puts the selected
program for each monitor in the proper frequency band of the
transmission cable for that monitor. A central controller
receives the video connection requests, and controls the
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When the video sources are video cassette players loaded
with various movies and programs, the system can couple any
selected one o©f the cassette players to a specified video
monitor. As a result, the system temporarily provides the
specified video monitor with a video cassette player for its
own private use, with the advantage that the user can
electrdnically select the program to be viewed instead of
having to go somewhere to pick up a video cassette and bring

it back to the videc monitor (or call longwhere to have a
video cassette delivered).

The video distribution system of the present invention can
provide convenient and automatic video distribution to any
system having a large number of independently controlled
televisions or video monitors, such as a hotel, hospital,
apartment building, condominium, or school.

BRIEF DESCRIPTION OF THE DRAWINGS

Additional objects and features of the invention will be

more readily apparent <from the <following detailed
description and appended claims when taken in conjunction
with the drawings, in which:

Figure 1 is a block diagram of a hotel employing the video
signal distribution system of the present invention.

Figure 2 is a block diagram of the circuitry of the
preferred embodiment.

Figure 3 is a scheratic diagram of the freguency
distribution of video signals on one branch of video signal
distribution system.
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switch build;ng block used tc construct the switch circuitry

of Figure 4.

Figure 6 is a block diagram of the post-switch video

modulation and combining circuitry of the preferred
embodiment.

Figure 7 depicts a preferred embodiment cf the keyboard on
the remote control wand.

Figure 8 is a flow chart of the user interaction program for
users of the preferred enbodiment. Figures B8A-8B
schematically show a Main Menu and a Submenu used in the
preferred embodiment.

Figure 9 is a block diagram of the system's controller.
DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Figure 1, a video signal distribution system
100 in accordance with the present invention can be used to
transmit selected programs to video monitors 102 in the
various rooms 104 of a hotel 106. As shown in Figure 1, the
video monitors 102 are arranged in groups, with each group
coupled to a separate transmission cable 110. While the
video monitors in this example are divided into groups with
a separate group for each floor of the hotel, any convenient
division of the video monitors could be used.

The primary components of ¢the system 100 are a set of
audio-video sources (hereinafter "video sources") 112 and a
video switch apparatus 114 which coiples the video sources
112 to the video monitors 102 via the transmission cables
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systen. It receives video connection requests from the
users of the monitors 102, controls the switch 1114, and
generates menu displays which list the programs that are
available to the users of the system.

As will Dbe described in nére detail below, two display
i?ages (called menus) used by the system are stored in
screen buffers 117. These two display images are modulated
for reception on channels 6 and 98, and are combined with
the VHF signals for channels 2-5 and 7-13 (by a video

combiner 118) for transmission to all of the video monitors
102 in the systen.

Referring to Figure 2, there is shown a block diagram of the
circuitry of the preferred embodiment. As shown in both
Figures 1 and 2, the receiving portion of the system is
divided into a number of branches, each of which has a
number of monitors that are coupled to a common transmitting
cable 110. In the preferred embodiment, each branch of the
system can service up to thirty-two video monitors 102, and
the number of branches which can be added to the system is
virtually unlimited.

In broad terms, the systenm works as follows. Each cable 110
is frequency multiplexed so that a large number of different
programs can be transmitted over each cable. Figure 3 shows

the frequency distribution of video signals on one branch of
video signal distribution system.

Standard VHEF channels 2 through 6 and 7 through 13, and

cable channel 98, occupy their standard positions in the
frequency spectrum. Channel 6 is used to transmit the



are located in one central location and are coupl ed by -+HFe=Systehrrerosshqr
switch to the systemi's nonitors. Qther than the IocatloﬁﬁﬁiApﬁMEM“ﬁﬂﬁET
pl ayback units, and the nmethod of renting video cassettes ﬁﬁ% |sks t he
systemis equivalent to video cassette/disk rental syst { Bate MENT
SHEET - 20 - To distinguish between video program pl ayb: d
screen buffers 270 (mhlch are al so V|deb'%dnrces) the status information
array 254 stor | e usa 1o fl f 0
Thi o fiag ASNBEED et HerEoRe Wby soffte CR®: cRATTIaA: 76 i (188 Foueo
~ transmit the system's "Main Menu". The display images for

these two menus are stored in screen buffers 117, as shown
in Figure 1.

An additional <thirty-two channels, each occupying a
frequency band of width 12 Megahertz, are allocated in the
remaining portions of the frequency spectrum below 550
Megahertz. For clarity, each of these additional channels
will be called a "fregquency band" while standard VHF
channels will be called “the standard VHF channels'.

Each video monitor 102 within a branch of the system (i.e.,
within a particular group of monitors) has a tuner that is
tuned to receive the video signal in a distinct one of the
frequency bands. In effect, the transmission cable for
each group of video monitors has a separate transmission

channel (i.e., fregquency band) for each of the monitors in
the group.

For any particular monitor, the corresponding fregquency band

will sometimes be called the "special services channel" for
that monitor.

As shown in Figure 2, there is a remote controller 120
associated with each video monitor 102. The remote
controller 1120 receives commands from the user of the
monitor 102 via a wand 122. The wand 122 emits infrared
signals which correspond to the button on the wand which has
been pushed, and the controller 120 interprets the received
signals to determine what action should be taken. The
remote controller 120 and wand 122 are similar to the
remote controllers in numerous television products as well
as video cassette players and many
controlled appliances.

other remotely
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embodiment, sach monitor 102 receives programs on only one
of the frequency bands, plus the VHF channels. Therefore
the remote controller 120 for any particular video monitor
is programmed so that it will only select the VHF channels
and the one designated frequency band for that monitor.

Second, the remote controller 120 generates and transmits
*video selection requests®. Each video selection request
contains digital values which denote (1). the associated
monitor, {(2) the item selected from the menu currently being
displayed on the monitor. The video selection reguest is
first encoded by a data modulator 124, and is then

transmitted over the cable 110 to the system's control
apparatus.

At the input port to the system's control apparatus there
is a separate data demodulator 130 for each branch of the
systen. The demodulators receive and demodulate video
selection requests. A buffer 132 temporarily holds video
selection requests until they are read in by the controller
116. In the preferred embodiment, the controller 116 is a

microcomputer which uses the 80286 microprocessor made by
Intel.

Each video monitor 102 is also coupled to a video detector
circuit 140 which generates an ON/OFF signal indicating
whether any signal is being received by the video monitor
102 on 4its corresponding <frequency band. If the video
detector 140 determines that no signal is being received,
and the remote controller 120 has received a command from
the wand to tune the monitor to the special services
channel, the remote controller 120 sends an error message to
the controller 116 via the data modulator. The controller
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-----------------------------

video selection requests are converted by the controller 116
into on/off commands for selected ones of the audio-visual
sources 112, and setup signals that are used by the switch
apparatus 1ll4 to couple a specified video socurce to the

cable and freguency band associated with a specified
monitor.

In the preferred embodiment, the video sources 112 are video
cassette players. The number of video cassette players used
in a system will <typically vary between thirty-two and
ninety, depending on the range of programming variety
desired, and the number of copies of the most popular
programs which are needed. However, the apparatus of the

preferred embodiment will allow virtually any number of
video sources to be used.

In addition to videc cassette players, the video sources 112
will typically include four to six screen buffers, each
storing a distinct display image that can be shown on the
video monitors of the system. Each of these screen buffers
(vhich are distinct from the screen buffers 117 shown in
Figure 1) stores a "submenu" which is shown whenever the
user selects a corresponding item from the system's Main
Menu. An example of the Main Menu is shown in Figure BA,
and an example of a submenu is shown in Figure 8B. The Main
Menu asks the user to select one of several categories of
programs and/or additional services. The submenus stored in
the screen buffers 1list available programs or movies,
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submenu displays are updated by the controller 116 ¢to
reflect the set of currently available programs (i.e., the

set of video sources not currently being used by other
monitors).

Video Switch
The video switch apparatus 114 includes a two stage crossbar
switch 150, and a set of video modulators and combiners 152,

both of which will be described in more dQetail next with
reference to Figures 4, 5 and 6.

As shown in Figure 4, the video crossbar switch 150 has two
stages of circuitry 160 and 1170. The <first stage 160
‘couples selected ones of the video sources 192 to an
internal set of sixty-four bus lines 172, while the second
stage couples the internal bus 172 to a set of two-hundred
fifty-six output lines 175. Of course, the exact number of

video sources. 192 and output lines 175 will vary for each
installation of the system.

Each of the two stages of the switch are constructed from a
basic switch building block 180 that is shown in Figure 5.
The switch building block 180 contains an address decoder
182 and thirty-two analog switches 184, each of which is a
300 Megahertz bandwidth analog video multiplexer switch. 1In
the preferred embodiments, the analog switches 182 are
either the DG536 or DGS35 analog switch made by Siliconix.

Each analog switch 184 is a wideband analog 16-to-1
multiplexer. The switch 184 has sixteen video input ports,
one video output port, and a selection value port. A five
bit value, loaded in the selection port, determines which of
the sixteen input signals, if any, is to transmitted to the
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The purpose of the decoder 182 is to deliver control signals -
to specified ones of the analog switches 184. Each setup
signal sent to the decoder 182 has three components: (1) an
address that specifies which one of the analog switches 184
is being addressed, (2) a data value that is to be sent to
the selection port of the addressed analog switch, and (3) a
strobe or clock signal which indicates that a new address
and data value are ready to be clocked into the circuit.
Whenever the strobe signal is enabled, the data on the data
line is loaded into the analog switch 182 specified by the
signals on the address line.

Thus the basic switch building block 180 can couple each of

sixteen video signals to one or more of thirty-two output
lines.

Referring now to Figure 4, the first stage 160 of the video
switch 150 works as follows. Input switch 190 selectively
couples thirty-two input lines (i.e., wvideo sources) to
thirty-two bus lines on bus 172. Input switch 190 includes
two basic switch blocks 180A and 180B. Switch block 180A is
connected to a first set of sixteen video sources 192A, and

switch block 180B is connected to a second set of sixteen
video sources 192B.

The thirty-two output lines 194 from the two switch blocks
180A and 180B are wired together. In other words, each of
the thirty-two output lines is coupled to the output of two
analog switches 184 -~ one from each of the basic switch
blocks 180A and 180B. Generally, only one of these two
analog switch blocks will be enabled at any one time, so

that only one video signal will be output onto each bus
line on bus 172.
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requests, athirtgptwdi ngus o ldaws.Sai drhe combination of the two input
swvitches 190 and 1950A enables the system to transmit any of
the thirty-two video sources to any of the sixty-four bus
lines 172. Note that using the above described circuit, any
of the video sources can be coupled to two or more of the
bus lines. For instance, a video source which stores a menu

display image can be transmitted to many of the bus lines.

The above described combination of input switches 190 and
190A, and video sources 192A and 192B, is herein called
"IAYER 1" of the first stage of the crosébar switch 150,
The reason that it is called a "layer" is that it is easy to
increase the number of video sources available to the users
of the system simply by duplicating the entire layer, and
then coupling (i.e., wiring) the sixty-four outputs of the
layers together. As shown in Figure 4, two layers can be
used to enable the use of gixty-four video sources.

‘Similarly, three layers will enable the use of ninety-six
video sources, and so on.

An important attribute of the first stage of the crossbar

switch is that any of the video sources can be connected to
any one of the bus lines.

The second stage of the crossbar switch 150 uses the sane
basic switch blocks 180, but with different connections. 1In
particular, the second stage of the crossbar switch has
several output switches 200, each of which couples sixteen
lines from the bus 172 to two branches of the video

distribution system with a total of sixty four video
monitors.

As shown, each output switch 200 contains two basic switch
blocks 180C and 180D. Each basic switch block such as block
180C couples sixteen 1lines from the bus 172 to the
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branch of the systcn.

The four output switches 200, 200A, 200B and 200C are each
coupled to a distinct set of sixteen bus lines. Together
these four output switches generate video signals for an
eight branch distribution system with up ¢o two-hundred
fifty-six video monitors.

Control lines 210 are used by the controller 116 to (1) send
ON/OFF and REWIND signals to the video sources which are
video cassette players, and (2) send setup signals to the

basic switch blocks in the first and second stages of the
- switch 150.

In summary, any video source in the system can be coupled to
a specified one of the two-hundred fifty-six output lines
175 by using the first stage 160 of the crossbar switch to
couple the video source to a selected one of the sixteen bus
lines used by the corresponding branch of the system, and
then using the second stage 170 of the crossbar switch to
couple the selected bus line to the specified output line.

Referring to Figure 6, there is shown a block diagram of the
post-switch video modulation and combining circuit 152
which, when coupled to the output of the second stage of the
crossbar switch 150, makes the second stage 170 into a
frequency multiplexer. The thirty-two input lines shown in

Figure 6 are the thirty-two output lines from one switch
block 180C shown in Figure 4.

Each of these input lines contains a baseband audio/video
signal in the same format as a standard television baseband
signal. Each of the thirty-two lines is frequency shifted
into one of the frequency bands (shown in Figure 3) by a

.mw....i
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thirty-two base band signals. 1In the preferred embodiment,
the modulators are the TDA6800 modulator made by Signetics.

A first video combiner circuit 230 combines the outputs of
the thirty-two modulators 220 and outputs a composite signal
on line 231. Then a second video combiner circuit 232
combines a composite VHF signal with the signal on 1line
231, thereby generating a complete composite signal with
fregquency bands as shown in Figure 3. The VHF signal
includes several channels of video signals, <typically

occupying the standard frequency ranges for “channels 2-6 and
7-13.

Finally, the complete composite signal is amplified by an
amplifier 234 and transmitted over a coaxial cable 236 to
thirty-two video monitors. The coaxial cable 236

corresponds to one of the transmission cables 110 shown in
Figure 1.

It may be noted that the use of just sixteen bus lines on
bus 172 to service sixty four video monitors is based on
surveys which show that the peak usage of video movie
services in hotels is about 20% - i.e., at most, about 20
per cent of hotel occupants use the movie services in any
one day. In addition, not all of that usage is
simultaneous, yielding a maximum load at any single one time
of less than 20 per cent. If too many users try to order
movie services at one time, and thereby overload the
systen's internal bus 172, an appropriate message display
will be sent to the monitors which are unable to order a
video program. Note that one of the bus lines in every set
of sixteen bus lines is always reserved for "menus". If the
system were to become overloaded, the normal menus would
temporarily be replaced by a “system too busy" message.
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video monitors. 1In particular, it would be easy to reduce
the ratio to thirty-twoc monitors per set of sixteen bus
lines simply by attaching only one ocutput switch 200 to each
set of sixteen bus lines. The number of bus lines can be
increased by increments of thirty-two by adding one extra
input switch 180 for each set of thirty-two video sources.
Therefore a system with two-hundred fifty-six monitors could
be serviced with one-hundred twenty-eight bus lines simply
by doubling the number of input switches 180, and then
coupling the output switches to the bus 172 so that only one

output switch 190 is coupled to each set of sixteen bus
lines.

For very high usage applications, where it is possible for
every video monitor in the system to be simultanecusly tuned
to a different video source, a full one-to-one ratio of bus
lines 172 to video monitors can be achieved. This would be
done by changing the wiring of the output switch 200 to be
the same as that of the input switch 190: each of the basic
switch blocks 180C and 180D in the output switch 200 would
be coupled to a different set of sixteen bus lines, and the
outputs of the two basic switch blocks would be wired
together so as to provide a full 32-to-32 output switch.

User Interface

Referring to Figures 7 and 8, the user sends commands to the
remote controller at a particular video monitor using the
wand Xkeyboard shown in Figure 7. Figure 8 is a state
diagram showing how the system responds the user's commands.

When a remote video monitor is first turned on (by pressing
the ON/OFF button) the monitor is tuned to a predefined VHF

channel, e.g., channel 6, which always carries the system's

"Welcome Menu" (STATE 1 in Figure 8). The Welcome Menu
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| ncl udi ng: leaves the system in VHF mode (STATE 2), from which the
user can use the channel UP/DOWN button or the numeric
buttons to select any of the available VHF channels. From
VHF mode, pressing the MOVIE button causes the monitor to be
switched to the Main Menu (STATE 3), which is carried on
cable channel 98 in the preferred embodiment.

To continue with the process of selecting a movie, the user
nust make a valid numerical entry corresponding to one of
the submenus (e.g., movie categories) listed in the Main
Menu. When a2 valid entry is made, the remote controller
sends a message denoting the user's choice to the system's
central controller, and the selected submenu is switched
onto the <transmission cable and fregquency band for <the
user's monitor, which causes the selected submenu to be
displayed (STATE 4). A schematic representation of one
submenu in the preferred embodiment is shown in Figure 8B.

Oonce the submenu is displayed (STATE 4), if the user fails
to make a valid entry within some reasonable period of time

(e.g., 30 seconds), the system automatically switches back
to the Main Menu (STATE 3).

A valid entry from the submenu means the selection of a
program or movie. Once again the remote controller sends a
message denoting the user's choice to the system's central
controller 116. The central controller then enables the
selected wvideo source (i.e., puts the selected wvideo
cassatte player intoc play mode), and sets up thae crossbar
switch 150 so that the selected video source is switched
onto the transmission cable and frequency band for the

user's monitor, which causes the selected movie or program
to be displayed (STATE 5).

If the user does not turn the monitor off, or press the TV

or MOVIE buttons for at least five minutes, the central
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which incorporate the invention it may not be appropriate to-
charge viewvers.

If the TV or MOVIE buttons are pressed within the initial
five minutes, the user is returned to a VHF station or the
main menu. Note, however, that the previously selected
movie is not stopped immediately. If the user proceeds from
the Main Menu to select a new movie within a reasonable
period of time (e.g., with no periocds of inaction of thirty
seconds or more), the previously selected movie is cancelled
(i.e., rewound and turned off). If the user waits too long,
the display of the previously selected movie resumes and the
five minute clock for charging the user also resumes. If
the movie is exited by using the TV button, the user must
choose to return to the movie by using the MOVIE button
within a certain period of time (e.g., thirty seconds) or
the movie is cancellead.

Once the user has viewed the selected movie for at least
five minutes and has been charged (STATE 6), he/she may stop
viewing the movie by pressing the TV or MOVIE buttons. As
before, the previously selected movie is not stopped
immediately. If the user proceeds from the Main Menu to
select a new movie or to VHF mode within a reasonable period
of time, the previously selected movie is cancelled (i.e.,
rewound and turned off). If the user waits too long, the
display of the previously selected movie resumes.

When the full duration of a movie, preprogrammed into the
controller, has elapsed, the central controller 116 sends a
REWIND command to the video cassette player. During REWIND
the video cassette player does not transmit a video signal.
The lack of a video signal is cetected by the monitor's
video detector 140 (see Figure 2), which causes the remote



5. The video distribution systemof Cains 1, 2, 3 or T
characterized by: said control neans including neans for ﬁ%’?—ﬂﬁgﬁﬁﬂ““s%ﬁ%ﬁ'f
status nmeans information indicating which of said vi deo &ogar Pw r ? are
designated as nultiple-viewer video program sources,
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controller

Referring to Figure 9, the central controller 116 has a CPU
250 which executes 2a sequence of management prograns.
Coupled to the CPU 250 is a memory unit 252 which, among
other things, stores an array 254 of status information
which denotes (1) what video source is coupled to each video
monitor, and (2) which video sources are available for use.
The memory unit 252 includes both random access memory and
secondary, disk storage. Various keyboai'd consoles and
printers (not shown) will also be coupled to the CPU 250 to
enable communication with the operators of the systen.

A request handling routine 260 analyzes the video selection
regquests sent by the various video monitors in the system to
the controller via the request input buffer 132. This
.routine 260 converts the requests into ON/OFF commands for
selected ones  of the audio-visual sources 112, and setup
signals that are transmitted to the crossbar switch 150. As
described above, the setup signals cause the crossbar switch
150 to couple a specified video source to the cable and
frequency band associated with a specified monitor.

The status information array 254 is updated whenever a
valid video selection request for a specified video source
is received. In particular, the status information array
is updated to denote which movie was selected, the monitor
to which it is coupled, the time that the movie began
playing, and the projected play~completion time. All
changes in the status information array 254 cause the
controller CPU 250 to run a "gubmenu updating routine" 262
which updates the system's submenus in screen buffers 270 to
show Lhe currently available video programs.
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program - 25 - source that are currently coupl ed to |any o

nonitors. 6. The video distribution systemof Cainms

characterized by: said nultiplicity of-vigee nonitors i¥erear

of groups of video nonitors, each said group of video nonitors being

coupled to aodlmmimewhﬁnawrp:spptnigngfplmmllﬂsy srassehta) tapenor

medi UMB;  gigk is complete, the controller's request handling routine
contains a table denoting the length of time required to
complete each video program. Whenever a program or movie
begins playing, the request handling routine 260 stores the
starting and projected ending times in the status
information array 254. All projected ending times in the
status information array are periodically checked (e.g.,
every second) and when the projected ending time of a movie
has been reached, the controller sends a REWIND command to
the corresponding video cassette player.

As explained earlier, each video cassette or video disk
source 112 is coupled to only one video monitor at a tinme.
There are at least two major reasons for this. One, the
premise of the system is that it is an improved movie
cassette/disk rental system. The system temporarily
provides the specified video monitor with a video cassette
player for its own private use, with the advantage that the
user can electronically select the program to be viewed
instead of having to go somewhere to pick up a video
cassette and bring it back to the video monitor.

Second, copyright 1laws proscribe the public showing of
audio-visual works without a 1license, but allow private
rentals of movies on disk and cassette. By allowing only
one video monitor to be coupled to a video cassette or disk
player at any one time, the system provides only private
rentals of each movie cassette and disk. Whenever a viewer
rents a movie or other program, it instantly beconmes
unavailable to other potential viewers. Instead of having a
video playback unit next to each monitor, the playback units
are located in one central location and are coupled by the
system crossbar switch to the system's monitors. Other than
the location of the video playback units, and the method of
renting video cassettes and disks, the system is equivalent
to video cassette/disk rental systems.
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Clains 1, 2, 4, or 6 further characterized in-that: said nenu dISp| ay
i mge, generated by said nenu generating means, repr ts a set
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froma milt I&.l gl ty iOffg:'-ﬁjfgigﬁ og“&rgiouiggs ﬁeoges a "multiple usage
allowed flag" for every video source. This flag denotes
whether the video source can be coupled to multiple video
monitors. In the preferred embodiment, only the screen
buffers 270 are denoted as being enabled for multiple
viewing. However, in other embodiments, if licenses are
obtained for public showing of certain programs (such as an
instructional tape that is to be vieweda by students in
several classrooms), the system's software.could easily be
modified to allow specially designated video playback units
to be coupled to more than one video monitor at a time. It
is anticipated that such multiple connections will have to
be specially reguested by a system operator, and that the
' connections to the multiple monitors will be made in quick
succession so that all the monitors can display the full
extent of the shared program.

Alternative Embodiments

It should be noted that the coaxial cables 110 used in the
preferred embodiment could be replaced by a number of other
transmission media, such as optical fibers. There are many
possible alternatives, well known to those skilled in the
art, to the arrangement of frequency bands and the
particular video switching circultry used in the preferred
embodiment. Similarly, the particular menu setup of the
preferred embodiment is illustrative of just one of many

possible ways of informing the users at the remotely located
terminals of the available programming choices.

The wand 122 shown in Figure 7 has a "ROOM SRVC" button. It
is anticipated that in future embodiments of the invention
additional displays and software will be provided for
enabling users to order hotel room service, check out, and
so on by selecting various service categories from a "main



multiplicity of independently controlled video nonitors,
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representing which of said multiplicity of video programsSources, 1T any,

are currently coupled to any of said vidge asonitors, and which of said
vi deo program sources are not - 26- '

services menu" and then making selections from subsequent
menus. The user's choices will be communicated to
appropriate routines in the central controller 116, which
will then send messages to the hotel's kitchen, or take
other actions necessary to carry out the user's orders. As
will be understood by those skilled in <the art, the
apparatus of the present invention provides all the computer
and video connection hardware needed for this extension of
the present invention. All that needs to be added are
additional screen buffers for storing the needed menus, and
software for interpreting the user's choices.

While the present invention has been described with
reference to a few specific embodiments, the description is
illustrative of the invention and is not to be construed as
limiting the invention. Various modifications may occur to
those skilled in the art without departing from the true
spirit and scope of the invention as defined by the
appended claims.
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of said video nonitors, video coupling requests, each vi €0 Luupllng

request specifying a said video programa»utrce, selected fromsaid

currently avail abl e video program sources represented on said nenu display
i mge, and WHADeLS fCBAIMER 3$:said video nonitors to which said specified

vi deo program source is to be coupled; centrally receiving said video

coupling requests; coupling the s C|f|ed vi de
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video programs to a number of independently controlled video
monitors, comprising: '

a multiplicity of video monitors;

a multiplicity of video sources of video signals;

video crossbar switch means for simultanecusly
coupling each video monitor to a specified one of said video
sources, said video crossbar switch means responsive to
setup signals for connecting specified ones of said video
sources to specified ones of said video monitors;

prograx selection means associated with each said video
monitor for generating video connection requests, each said
video connection request specifying a video source to be
connected to a specified video monitor; and

control means, coupled to said video crossbar switch
means and said program selection means, for receiving said
video connection requests, and for responding ta each said
video connection request by generating and tramsmitting

corresponding setup signals to said video crossbar switch
means. '

2. The video distribution system of claim 1, wherein

said control means includes status means for storing
information denoting the video source, if any, coupled to
each of said video monitors and for denoting which of said
video sources are not coupled to any of said video monitors;

said control means further including menu generating
means coupled to said status means for generating a menu
display image representing the set of video sources which
are not coupled to any of sald videc monitors:

said video switch crossbar means including means

coupled to said menu generating means for transmitting said
menu display image to said video monitors:; and

said program selection means associated with each said
video nanitor includ“ means for generating video connection
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I ncl udi ng mul ti pl e-viewer video prograg1§9urces that are all owed to be
si mul t aneously coupled to nmultiple ones said video nonitors, and

singl e-vi engleque®t® PWRACAM 3EHESSY ({aly > 2bbated to.abeceeaplmbnt othal y
a single one,af said video nohitorS at any gne tinme; step of

storing i nf ST SPURSAR iTRPT#Sented Qnjfaid menu di'PSi-“ Y 1haGe?

whereby said program selection means cannot select a

. video source that is coupled to another one of said video
monitor

3. The video distribution system of claim 1, wherein said
control means includes status means for storing information
denoting the videc source, if any, coupled to each of said
monitors:;

~ said control means further including copyright
protection means for comparing each said yideo connection
request with said information stored in said status means,
and for preventing any of a predefined set of said video

sources from being simultaneously connected to two video
monitors.

4. The video distribution system of claim 1, wherein at
least a multiplicity of said video monitors are coupled to a
common transmission medium:;

said video crossbar switch means including <£frequency
multiplexing means for transmitting the video signals from
each of a multiplicity of video sources in distinct
frequency bands on said common transmission mediunm;

each of said at least a multiplicity of video monitor
including tuning means for receiving and displaying the
video signal in a distinct one of said fregquency bands on
said common transmission medium;

said control means and video crossbar switch means
coacting to couple a specified video source to a specified
video monitor by transmitting the video signals from said

specified video source on the fregquency band corresponding
to said specified videc monitor.
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each - 27 - coupled to one of a orrespond{ng UAC-0F .
medi uns; said nethod further characterirz@# By: said coupllng step |nclud|ng

the steps of frequency nultiplexing the video prograns fronlthe vi deo
progr am sour ces EBE%rViQ!P swribytien system of claim 4,

said control means including status means for storing
information denoting the video source, if any, coupled to
each of said video monitors and for denoting which of said
video socurces are not coupled to any of said video monitors:;

said control means further including menu generating
means coupled to said status means for generating a menu
display image representing the set of video sources which
are not coupled to any of said video monitors:

said videco switch crossbar means including means
coupled to said menu generating means for transmitting said
menu display image to said video monitors in a predefined
frequency band on said transmission medium; ‘and

each said program selection means including means for
generating video connection requests which specify a video
source selected from the video sources represented on said
menu display image; |

whereby said program selection means cannot generate a
video connection request specifying a video source that is
coupled to another one of said video monitors.

6. The video distribution system of claim 5,

said control means including means for designating
predefined ones of said video sources as protected video
sources:

said control means further including means coupled to
said status means for denoting the time that sach
protected video source is coupled to a video monitor and a
projected play-completion time, and means for disconnecting
sach said protected video source from the video monitor to

which it is been coupled at said projected play-completion
time.

This Sheet Has Been Re

llll!llHIIIlHlll||Hi|l O e



connection requests, and transth rams W
vi deo program sources via corres omjgr&;g*aﬁﬁiés‘\fb | P hgﬁ{_;\bgmgfq-rsnggr
cq

tTansm ssion mediuns in frequency bandreRisAGEPed t

r respond |n?{ ‘sgem
- ones of said video nonitors. 11. alm JDDa{euﬂt

characterized by the step of: Iocally_rey?;€i_\_/i ng at eadb-
for which a connection request was | ocal

ed

gener at ed, Vi deo programs |n

d d f hg et Si
coupl od t her ot o P48 "?ﬁ"gne*?%%%f%dwd‘s’éwﬁﬁ B¢ ERASE X MheFdlHThata
groups of <SeideQ| BEBikoNB: Ane Arraagadcdd Iﬂsdpl-‘érb:hétﬁf °z$ Gﬁq%onﬁﬁ%
plurality cdaidagadupsi 62 RBded Shmonitors being coupled to a distinct

transmission medium;

said video crossbar switch means including a plurality
of frequency multiplexing means, each coupled to one of said
transmission mediums; each frequency multiplexing means
having means for transmitting the video signals from a
multiplicity of said wvideo sources in distinct frequency
bands on one of said transmission mediums; and

each video monitor within each of said groups including
tuning means for receiving and displaying the video signal
in a distinct one of said frequency bands on the
transmission medium coupled to said group of video monitors;

whereby specified video sources are coupled ¢to
specified video monitors by transmitting the video signals
from said specified video sources on the <transmission

mediums and fregquency bands corresponding to said specified
video monitors.

8. The video distribution system of claim 7,

said control means including status means for storing
information denoting the video source, if any, coupled to
each of said video monitors and for denoting which of said
video sources are not coupled to any of said videc monitors:

said control means further including menu generating
means coupled to said status means for generating a menu
display image representing the set of video sources which
are not coupled to any of said video monitors:

said video switch crossbar means including means
coupled to said menu generating means for transmitting said
menu display image to said video monitors in a predefined
fregquency band on each of said transmission mediums; and

each said program selection means including means for
generating video connection requests which specify a video

source selected from the video sources represented on said
menu display image;
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12, furthervideo connection request specifying a video source that is
coupled to another one of said video monitors.
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9. The video distribution system of claim 8,

said control means including means for designating
predefined ones of said video sources as protected video
sources;

said control means further including means coupled to
said status means for denoting the time that each
protected video source is coupled to a video monitor and a
projected play-completion time, and means for disconnecting
each said protected video source from the video monitor to

which it is been coupled at said projected play-completion
time.
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A pfurarity of rimted

duration video program sources each of-wppch provide a video program havi ng

a predefined duration; said nmethod including the steps of:

dat a correspondi RO videéo Padkeeibdtion system for transmitting selected

g

video programs to a number of independently controlled video
monitors, comprising:

a multiplicity of video monitors arranged in a
plurality of groups, each said group of videc monitors being
coupled to a distinct transmission medium;

a multiplicity of video sources of video signals;

video switch means responsive to setup signals for
coupling specified ones of said video sources to specified
ones of said video =monitors; said video switch means
including frequency multiplexer means coupled to said
transmission mediums for <transmitting video signals from
said specified video sources to the wvideo monitors in each
said group in distinct freguency bands on one of said
transmission mediums;

program selection means associated with each said video
monitor for generating video connection regquests, each said
video connection request specifying a video source to be
connected to a specified video monitor:; and

each video monitor within each of said groups including
tuning means for receiving and displaying the video signal
in a distinct one of said <fregquency bands on the
transmission medium coupled to said video monitor: and

control means, coupled to said video switch means and
said program selection means, for receiving said video
connection requests, and for responding to each said video
connection reguest by generating and <transmitting
corresponding setup signals to said video switch means;

whereby specified video sources are coupled to
specified video monitors by transmitting the video signals
from said spec;fiad video sources on the <transmission

mediums and fregquency bands corresponding to said specified
video monitors.

————
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pl ay-conpletion tine for each said Iimted duration video
currently coupled to at |east one qQf said video nonitors,

each said limted duration video p A T he a
nmonitor to which it has been coupl ggﬁ_gs%%@%é FOPERN i pl a

tine. 13. The nmethod of cl ai m 10-—whebeidt SER ur al ty o
of said video nonitors are each coupled to a distinct transm ssion nmedi um
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signals froma Ml Pt ngthé! heTRatny el mblATo Tl P
information denoting the video source, if any, coupled to
each of said video monitors and for denoting which of said
video sources are not coupled to any of said video monitors:

said control means further including menu generating
means coupled to said status means for generating a menu
display image representing the set of video sources which
are not coupled to any of said video monitors;

sald video switch means including means coupled to said
menu generating means for transmitting said menu display
image to said video monitors in a pr.definéd frequency band
on each of said transmission mediums; and

each said program selection means including means for
generating video connection reguests which specify a video
source selected from the video sources represented in saia
menu display image;

whereby said program selection means cannot generate a
video connection regquest specifying a video source that is
coupled to ancther one of said video monitors.

12. A method of transmitting selected video programs to a
number of independently controlled video wmonitoers,
comprising, the steps of:

providing a multiplicity of wvideo sources of video
signals; ’

locally generating, at the site of said video monitors,
video connection requests, each said reguest specifying a
video source to be connected to a specified one of said
video monitors; '

centrally receiving said video connection requests; and

coupling the video source to the video wmonitor
specified in each said request.
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specified video sources to the video nonitors in each sai
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the transm-ssion nedi um coupled to 0

specified video sources are coupled to specified video monitors b
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transm ssi oeraﬁslsues! saddf Videdmoniaitis Gd A bdgpled Sebdasagstined
vi deo nDnlt he nethod of claim 13, further including the steps of:
storing inf Fﬁﬁ?P #8387, U e video source, if any, coupled to each of

sai d video nDnltsnidandodpmmngngsubpchinéluding the step o©of <frequency .
multiplexing the video signals from a multiplicity of said
video sources, and transmitting video signals from said
specified video sources to the video monitors in each said
group in distinct fregquency bands on one of said
transmission mediums; :

each video monitor within each of said groups including
tuning means for receiving and displaying the videc signal
in a distinct one of said fregquency bands on the
transmission medium coupled to said group of video monitors;

whereby specified video sources are coupled ¢to
specified video monitors by transmitting the video signals
from said specified video sources on the transmission

mediums and fregquency bands corresponding to said specified
video monitors.

14. The method of claim 13, further including the steps of:

storing information denoting the video source, if any,
coupled to each of said video monitors and denoting which of
said video sources are not coupled to any of said video
monitors:;

generating a menu display image representing the set of
video sources which are not coupled to any of said video
monitors; and

transmitting said menu display image to said video
monitors in a predefined fregquency band on esach of said
transmission mediums;

wherein said locally generating step generates videco
connection requests which specify a video source selected
from the video socurces represented on said menu display
image;

whereby said program selection means cannot generate a
video connection request specifying a video source that is

coupled to another one of said video monitors.
——— R
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noni tors.

1. A video distribution system for transmitting selected
video programs to a number of independently controlled video
monitors, comprising:

a multiplicity of video monitors;

a multiplicity of video sources of video signals;

video crossbar switch means for simultaneously coupling
each video monitor to a specified one of said video sources,
said video crossbar switch means responsive to setup signals
for connecting specified ones of said video sources to
specified ones of said video monitors:

progran selection means associated with each said video
monitor for generating video connection requests, each said
video connection request specifying a video source to be
connected to a specified video monitor; and

control means, coupled to said video crossbar switch
means and said program selection means, for receiving said
video connection requests, responding to each said video
connection request by generating and transmitting
corresponding setup signals to said video crossbar switch
means, and for preventing any of a predefined set of said

video sources from being simultaneously connected to two
video monitors:;

wherein

said control means includes status means for storing
information denoting which of said video sources, if any,
is coupled to each of said video monitors and for denoting

which of said video sources are not coupled to any of said
video monitors;

said control means further including menu generating
means coupled to said status means for generating a menu
display image representing the set of video sources which
are not coupled to any of said video monitors;

said video switch crossbar means including means coupled
to said menu generating means for transmitting said menu
display image to said video monitors; and
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multiplicity of video sources of video signals; video crossbar switch neans

for sinmultaneously coupling each video nonitor to a specified one of said
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vi deo sources, Saadici” deo crosshar switch nea s.paoted e p g

program selection means associ with each said
video monitor includes means for generating video connection
requests which specify a video source selected from the video
sources represented on said menu display image;

whereby said program selection means cannot select a
video source that is already coupled to another one of said

video monitors.

2. A video distribution system for transmitting selected
video programs to a number of independently controlled video
monitors, comprising:

a multiplicity of video monitors;

a multiplicity of video sources of videc signals;

video crossbar switch means for simultaneously coupling
each video monitor to a specified one of said video sources,
said video crossbar switch means responsive to setup signals
for connecting specified ones of said video sources to
specified ones of said video monitors:;

program selection means associated with each said video
monitor for generating video connection requests, each said
video connection request specifying a video source to be
connected to a specified video monitor; and

control means, coupled to said video crossbar switch
means and said program selection means, - for receiving said
video connection requests, responding to each said video
connection request by generating and transmitting
corresponding setup signals to said video crossbar switch
means, and for preventing any of a predefined set of said
video sources from being simultaneously connected to two
video monitors:;

wherein a multiplicity of said video monitors are
coupled to a common transmission medium; .

said video crossbar switch means including frequency
multiplexing means for transmitting the video signals from
each of a multiplicity of video sources in distinct frequency
bands on said common transmission medium;
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in a distinct one of said frequency ands on said comnon
transmission medium;

said control means and video crossbar switch means
coacting to couple a specified video source to a specified
video monitor by transmitting the video signals from said
specified video source on a frequency band corresponding to
said specified video monitor:;

said control means including status means for storing
information denoting which of said video sources, if any,
is coupled to each of said video monitors and for denoting
which of said video sources are not coupled to anf of said
video monitors:

said control means further including menu generating
means coupled to said status means for generating a menu
display image representing the set of video sources which
are not coupled to any of said video monitors;

said video switch crossbar means including means coupled
to said menu generating means for transmitting said menu
display image to said video monitors; and

each said program selection means including means for
generating video connection requests which specify a video
source selected from the video sources represented on said
menu display image;

whereby said program selection means cannot generate
a video connection request specifying a video source that
is already coupled to another one of said video monitors.

3. The video distribution system of claim 2,

wherein said video sources include a set of continuous
broadcast vides signals and also a plurality of limited
duration video sources eachof which provide a video program
having a predefined duration;

said control means further including means coupled to
said status means for demoting in said status means the time
that each said limited duration video source is coupled to
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means for disconnecting each said limited duration video
source from the video monitor to which it has been coupled
at said projected play-completion time.

4, A video distribution system for transmitting selected
video programs to a number of independently controlled video
monitors, comprising:

a multiplicity of video monitors:;

a multiplicity of video sources of video signals;

video crossbar switch means for simultaneously coupling
each video monitor to a specified one of said video sources,
said video crossbar switch means responsive to setup signals
for connecting specified ones of said video sources to
specified ones of said video monitors;

program selection means associated with each said video
" monitor for generating video connection requests, each said
video connection reguest specifying a video source to be
connected to a specified video monitor; and

control means, coupled to said video crossbar switch
means and said program selection means, for receiving said
video connection regquests, responding to each said video
connection request by generating and transmitting
corresponding setup signals to said video crossbar switch
means, and for preventing any of a predefined set of said
video sources from being simultaneocusly connected to two
video monitors;

wherein said video monitors are arranged in a plurality
of groups, each said group of video monitors being coupled
to a distinct transmission medium;

said video crossbar switch means including a plurality
of frequency multiplexing means, each coupled to one of said
transmission mediums; each frequency multiplexing means
having means for transmittingj the video signals from a

multiplicity of said video) sources in distinct f£requency
bands on one said transmission on mediums;
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in a distinct one of said frequency bands on the transmission
medium coupled to said group of video monitors;

said control means including status means for storing
information denoting which of said video sources, if any,
is coupled to each of said video monitors and for denoting
which of said video sources are not coupled to any of said
video monitors;

said control means further including menu generating
means coupled to said status means for generating a menu
display image representing the set of video sources which
are not coupled to any of said video monitors:

said video switch crossbar means including means coupled
to said menu generating means for transmitting said menu
display image to said video monitors; and

each said program selection means including means for
generating video connection requests which specify a video
source selected from the video sources represented on said
menu display image;

whereby said program selection means cannot generate
a video connection request specifying a video source that
is already coupled to another one of said video monitors.

5. The video distribution system of clainm 4,

wherein said video sources include a set of continuous
broadcast video signals and also a plurality of limited
duration video sources each of which provide a video program
having a predefined duration;

said control means further including means coupled to
said status means for denoting in said status means the time
that each said limited duration video source is coupled to
a video monitor and a projected play-completion time, and
means for disconnecting each said limited duration video
source from the video monitor to which it has been coupled
at said projected play-completion time.
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from bei ng @DMKPMOM@MMI ed to two video nonitors;

a multiplicity of video monitors arranged in a plurality
of groups, each said group of video monitors being coupled
to a distinct transmission medium;

a multiplicity of video sources of video signals;

video switch means responsive to setup signals for
coupling specified ones of said video sources to specified
ones of said video monitors; said videoc switch means
including <frequency multiplexer means coupled to said
transmission mediums for transmitting video signals from said
specified video sources to the video monitors in each said

group in distinct frequency bands on one of said transmission
mediums;

program selection means associated with each said video
monitor for generating video connection requests, each said
video connection request specifying a video source to be
connected to a specified video monitor; and

each video monitor within each of said groups including
tuning means for receiving and displaying the video signal
in a distinct one of said frequency bands on the transmission
medium coupled to said@ video monitor; and

control means, coupled to said video switch means and
said program selection means, for receiving said video
connection requests, responding to each said video connection
request by generating and transmitting corresponding setup
signals to said video switch means, and for preventing any
of a predefined set of said video sources from being
simultaneously connected to two video monitors:

wherein said video switch means couples specified video
sources to specified video monitors by transmitting the video
signals from said specified video sources on the transmission
mediums and frequency bands corresponding to said specified
video monitors:;

said control means including status means for storing
information denot:.ng which of sa:Ld video sources, if any,
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which of said video sources are not coupled to any of said
video monitors;

said control means further including menu generating
means coupled to said status means for generating a menu
display image representing the set of video sources which
are not coupled to any of said video monitors;

said video switch means including means coupled to said
menu generating means for transmitting said menu display
image to said video monitors; and

each said program selection means including means for
generating video connection requests which specify a video
source selected from the video sources represented in said
menu display image;

whereby said program selection means cannot generate
a video connection request specifying a video source that
is already coupled to another one of said video monitors.

7. A method of transmitting selected video programs to a
number of independently controlled video monitors, a
plurality of distinct groups of said video monitors each
being coupled to a distinct transmission medium; said method
comprising the steps of:

providing a multiplicity of video sources of video
signals;

locally generating, at the site of said video monitors,
video connection requests, each said request specifying a
video source to be connected to a specified one of said video
monitors;

preventing the generation of video connection requests
for any of a predefined set of said video sources which are
already connected to one of said video monitors;

centrally receiving said video connection requests:

coupling the video source to the video monitor specified
in each said request; _ said coupling step including te
step of frequency multiplexing the video signals from a
multiplicity of said video sources, and transmitting video
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receiving at each said video monitor within each of said
groups a distinct one of said frequency bands on the
transmission medium coupled to said group of video monitors:
storing information denoting which of said video
sources, if any, is coupled to each of said video monitors
and denoting which of said video sources are not coupled to
any of said video monitors;
generating a menu display image representing the set
of video sources which are not coupled to any of said video
monitors; and

transmitting said menu display image to said video
monitors;

wherein said locally generating step generates video
connection requests which specify a video source selected
from the video sources represented on said menu display
image;

whereby said locally generating step cannot generate
a video connection request specifying a video source that
is coupled to another one of said video monitors.
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ABSTRACT

A video distribution system (100) transmits selected video
programs to a number of independently controlled video
monitors (102). The video monitors (102) are arranged in
groups, each group being coupled to a distinct transmission
medium (110). A program selector (120, 122, 124)
associated with each video monitor generates video
connection requests which specify a video source to be
connected to that video monitor. A two stage video aswitch
apparatus {(114) couples specified video sources (112) to
specified video monitors (102). The first stage (160)
routes specified video signals from the video sources to
the second stage (170), which is a frequency multipléxer.
The frequency multiplexer (170) then transmits the
specified video signals for each group of video monitors in
distinct frequency bands on one of the transmission mediums
(110). Each video monitor (102) within each group of
monitors has a tuner that is tuned to receive the wvideo
signal in a video signal in a d:.stinct one of the frequency
bands. In effect, the transmission medium (110) for each
group of video monitors has a separate transmission channel
for each of the monitors in the group. Finally, the system
(100) has a controller (116) wh:i.ciz receives the video
connection requests, and controls the video switch
apparatus (114) so that it couples specified video sources
to specified video monitors.

FIGURE 1.
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video nonitors; wherein said video nonitors are arranged in a plurality of

groups, each said group of video nonitors being coupled
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video switch means responsive to setup signals for coupling specified ones

of said video sources to specified ones of said video non
swi tch means i ncludi ng frequency nul tipl exer

means coupl ¢ dREBLA?@ME

transm ssion mediunms for transmtting video signals fromjsaid spec

video sources to the video nonitors in each said group if
frequency bands on one of said transnissidn-nmedi uns; progr

nmeans associated with each said video nonitor for generating vi deo

connection requests,

source to be connggted to a specified video nonitg
groups including tuning meap
s in a distinct one g

wi thin each of sai
di spl ayi ng the video

the transm ssion
WELCOME
MENU

6.0.CHS6

-— end Sap e ey e

TIMEOUT

RESUME
MOVIE

SHOW
MOVIE

CHANGE TO
SPECIAL
CHANNEL

VALID
ENTRY

MOVIE
SELECTION

5 MIN
CHARGE
FOR
MOVIE

FIGURE 8

hitst, J[hitMAR 1997

TgHEET

......

each said video connection request specifying a video
—and each video nonitor
\ecei ving and
f r equency bands on
UP/DOWN THROUGH ALL

AVAILABLE TV CHANNELS
INCLUDING CH 6

».=sald video

|



medi um coupl ed to said video nonitor; and control means, coupled to said
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generating video connection requests which specify a videpg—source.sele
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selected video programs to a multiplicity of
independently controlled video monitors, cowmprising:

a multiplicity of video monitors;

a multiplicity of video program sources;

program selection means associated with each said
video monitor for generating video coupling requests,
each said video coupling request specifying a video
program source to be coupled to a specified video
monitor;

characterized by:

video switch means for simultaneously coupling
ones of said video monitors to specified ones of said
video program sources, said video switch means being
responsive to set-up signals for coupling specified
ones of said video program sources to specified ones
of said video monitors; and

control means, coupled to said video switch means
and said program selection means, for receiving said
video coupling requests, and responding to each said
video coupling request by generating and transmitting
corresponding set-up signals to said video switch
means ;

said control means including status means for
storing status information representing which of said
video program sources, if any, is coupled to any of
said video monitors, and which of said wvideo program
sources are not coupled to any of said video monitors;

said control means further including menu
generating means coupled to said status means for
generating and updating a menu display image that
represents which of said video program sources are
currently available for user selection in accordance
with sajd status information:

said video switch means including menu
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transmitting means coupled to said menu generating

means for transmitting said menu display image to said
video monitors;

said program selection means associated with each
said video monitor including means for generating
video coupling requests which specify a video program
source selected from the video program sources
represented on said menu display image.

2. The video distribution system of Claim 1 further
characterised by said video switch means including
frequency multiplexing apparatus including modulators
for transmitting video programs from said video
program sources on different frequency channels; and
switching apparatus for coupling said specified ones
of said video program sources to specified ones of
said modulators.

3. The video distribution system of Claim 1 further
characterized in that:

said multiplicity of video program sources
include a set of continuous broadcast video program
sources and also a plurality of limited duration video
program sources each of which provide a video program
having a predefined duration;

said control means further including means for
storing in said status means data corresponding to a
projected play-completion time for each said limited
duration video program source currently coupled to at
least one of said multiplicity of video monitors, and
means for decoupling each said limited duration video
program source from the at least one video monitor to
which it is coupled at said projected play-completion
time.

4. The video distribution system of Claims 1 or 3,
further characterized by a plurality of distinct
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groups of said video monitors being coupled to one of
a corresponding plurality of transmission mediums;
said video switch means including:

a first multiplexing means, coupled to said video
program sources and a multiplicity of intermediate
transmission channels, for simultaneously transmitting
the video programs from a multiplicity of said video
program sources onto distinct ones of said
intermediate transmission channels; and

a second multiplexing means, coupled to said
multiplicity of intermediate transmission channels and
said plurality of transmission mediums, for
simultaneously transmitting the video programs on
specified ones of said intermediate transmission
channels onto ones of said plurality of transmission
mediums and in frequency bands assigned to the video
monitors to which the video programs are being
transmitted.

5. The video distribution system of Claims 1, 2, 3
or 4 further characterized by:

said control means including means for storing in
said status means information indicating which of said
video program sources are designated as
multiple-viewer video program sources, which are
allowed to be simultaneously coupled to multiple ones
of said video monitors and which of said video program
sources are single-viewer video program sources, which
are allowed to be coupled to only a single one of said
video monitors at any one time; said information
stored in said status means further indicating which
of said single-viewer video program sources, if any,
are currently coupled to any of said video monitors;
and

said menu display image, generated by said menu
generating means does not represent as being currently
available any of said single-viewer video program
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source that are currently coupled to any of said video
monitors.

6. The video distribution system of Claims 1 or 3,
further characterized by:

said multiplicity of video monitors including a
plurality of groups of video monitors, each said group
of video monitors being coupled to a distinct one of a
corresponding plurality of transmission mediums;

said video switch means including a plurality of
frequency multiplexing means, each coupled to one of
said transmission mediums, each frequency multiplexing
means having means for transmitting the videoc programs
from a multiplicity of said video program sources in
distinct frequency bands on one of said transmission
mediums.

7. The video distribution system of Claims 1, 2, 4,
or 6 further characterized in that:

said menu display image, generated by said menu
generating means, represents a set of currently
available video program sources which are not coupled
to any of said video monitors.

8. A method of transmitting selected video programs
from a multiplicity of video program sources to a
multiplicity of independently controlled video
monitors, said method comprising the steps of:
generating a menu display image representing a set of
said video program sources;

transmitting said menu display image to said
video monitors:

characterized by the steps of:

storing status information representing which of
said multiplicity of video program sources, if any,
are currently coupled to any of said video monitors,

and which of said video program sources are not
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coupled to any of said video monitors;

said menu display image generating step
generating a menu display image that indicates which
of said multiplicity of video program sources are
currently available for selection in accordance with
said status information;

locally generating, at the site of said video
monitors, video coupling requests, each video coupling
request specifying a said video program source,
selected from said currently available video program
sources represented on said menu display image, and a
specified one of said video monitors to which said
specified video program source is to be coupled;

centrally receiving said video coupling requests;

coupling the specified video program source to
the specified video monitor for each of said video
coupling requests; and

locally receiving at each said video monitor for
which a video coupling request was locally generated,
the video program from the video program source
specified in said video coupling request.

9. The method of Claim 8, further characterized by:

- sald multiplicity of video program sources
including multiple-viewer video program sources that
are allowed to be simultaneously coupled to multiple
ones of said video monitors, and single-viewer video
program sources that are allowed to be coupled to only
a single one of said video monitors at any one time;
and by the step of

storing information denoting which of said

single-viewer video program sources, if any, are
currently coupled to any of said video monitors and
thus not currently available.

10. The method of Claim 8, wherein a plurality of
distinct groups of said video monitors are each
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transmission mediums;

said method further characterized by:

said coupling step including the steps of
frequency multiplexing the video programs from the
video program sources specified in said video
connection requests, and transmitting video programs
from said specified video program sources via
corresponding ones of said plurality of transmission
mediums in frequency bands assigned to corresponding
specified ones of said video monitors.

11. The method of Claim 10, further characterized by
the step of:

locally receiving at each said video monitor for
which a connection request was locally generated,
video programs in said assigned one of said frequency
bands on the transmission medium coupled thereto.

12. The method of Claim 8, wherein a plurality of
distinct groups of said video monitors are each
coupled to one of a corresponding plurality of
transmission mediums;

said method further characterized by:

said locally receiving step including the steps
of receiving at each video monitor, via the one of
said plurality of transmission mediums coupled
thereto, video programs from at least a subset of said
multiple-viewer video program sources on a first
shared set of frequency bands, and, when a video
coupling request is locally generated at said each
video monitor, receiving video programs from said
video program source specified in said locally
generated video coupling request on said assigned
frequency band.

13. The method of any one of Claims 8 to 12, further
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characterized by the step of:
receiving at all of said video monitors, on a
first shared set of frequency bands, video programs

from ones of said multiple-viewer video program
sources.

14. The method of claim 8, further characterized by:

said video program sources including a set of
continuous broadcast video program sources and also a
plurality of limited duration wvideo program sources
each of which provide a video program having a
predefined duration;

said method including the steps of: storing
status data corresponding to a projected
play-completion time for each said limited duration
video program source currently coupled to at least one
of said video monitors, and decoupling each said
limited duration video program source from the at
least one video monitor to which it has been coupled
at said projected play-completion time.
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VIDEO SELECTION AND DISTRIBUTION SYSTEM

ABSTRACT

A video distribution system (100) transmits selected video
programs to a number of independently controlled video
monitors (102). The video monitors (102) are arranged in
groups, each group being coupled to a distinct transmission
medium (110). A program selector (120, 122, 124)
associated with each video monitor generates video
connection requests which specify a video source to be
connected to that video monitor. A two stage video switch
apparatus (114) couples specified video sources (112) to
specified video monitors (102). The £first stage (160)
routes specified video signals from the video sources to
the second stage (170), which is a frequency multipléier.
The frequency multiplexer (170) then transmita the
specified video signals for each group of videoc monitors in
distinct frequency bands on one of the transmission mediums
(110) . Each video monitor (102) within each group of
monitors has a tuner that is tuned to receive the video
signal in a video signal in a distinct one of the frequency
bands. 1In effect, the transmission medium (110} for each
group of video monitore has a separate transmission channel
for each of the monitors in the group. Finally, the system
{(100) "has a controller (116) which receiveS the video
connection requests, and controls the video switch
apparatus (114) so that it couples specified video sources
to specified video monitor_s:

FIGURE 1.
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