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(57) Abstract

A data and television network for digital computer workstations that operate on a local area network (LAN) to exchange data. The
network includes a baseband local area network (A-LAN), connected to a first port of a plurality of workstations, for transmitting and
receiving data signals between selected ones of the workstations and a broadband local area network (B-LAN) connected to a second port of
the plurality of workstations, for transmitting and receiving television signals between selected ones of these workstations. Each television
signal is transmitted at a selected frequency channel so that no two transmissions interfere. A software program, stored in and operable on
the computer of each workstation, generates and receives data messages, transmitted via either the A-LAN or the B-LAN, to and from the
computer of another workstation, respectively. These data messages initiate and control the transmission of the television signals on the
B-LAN such that a plurality of television signals are transmitted simultaneously on the B-LAN, with each télevision signal assigned to a

separate frequency channel.
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DATA AND TELEVISION NETWORK FOR DIGITAIL COMPUTER WORKSTATIONS

BACKGROUND OF THE INVENTION

The present invention relates, generally, to a
communication network or system for transmitting both data and
television signals between a plurality of digital computer
workstations. More particularly, the invention relates to a
communication system that employs an industry standard
baseband local area network (LAN) for transmitting data and a
special broadband local area network for transmitting
television signals between user workstations connected on the
LAN, as well as between local workstations and selected remote
workstations which are not connected to the.LAN.

As so-called "multimedia" applications are incorporated
into digital computer workstations (also known as desktop
computers, personal computers or "PCs") it becomes possible to
use such workstations for "videoconferencingﬁ with the users
of one or more similar workstations at either nearby or remote
locations. To achieve this capability, a workstation must
include, as a minimum:

(1) an image display (e.g., CRT display);

(2) a sound transducer (e.g., loudspeaker);

(3) a digital computer for processing data, connected to
supply image and control signals to the digital display for
imaging data;

(4) a circuit for converting the video portion of the TV

signal into image and control signals compatible with the
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imége display for displaying a picture on this imaging device;
and

(5) an analog amplifier or the like which provides the
proper gain and impedance for driving the loudspeaker with the
audio portion of the TV signal.

A conversion circuit of the aforementioned type, which
digitizes an-analog video signal and formats this digitized
signal in such a way as to permit display of the video image
on a digital computer display, is well known. Such a circuit,
called a "video window controller", is available for both the
Personal Computer or "PC" and the PS/2 computer of
International Business Machines Corp. as weil as the
MacIntosch computers of Apple Computer Corp. The circuit
useable with the PS/2 computers is sold by IBM under the part
number PN-34F3087.

If two-way communication with the digital computer
workstation is desired, it is necessary also to provide the
workstation with a video camera, aimed appropriately at the
workstation user, for producing a video signal representing
the image of the workstation user, and a microphone arranged
to pick up the voice of the workstation user and to generate
an analog audio signal in response thereto.

The term "television signal" or "TV signal', as used
herein, is intended to mean a conventional NTSC (or other
standard) signal which includes both a video and an audio

portion. The terms "video signal"™ and "audio signal" will be
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used to separately denote only the video portion and audio
portion, respectively, of the television signal. As is well
known, the video portion, at baseband, lies within a frequency
range of 0 to 4.75 MHz whereas the audio portion lies within a
frequency of 0 to 15 KHz. As desired, these video and audio
signals can be combined and modulated upward to a 6 MHz wide
(in Europe, a 7 MHz wide) frequency channel within a broadband
spectrum of 50 to 800 MHz.

Similarly, broadband (50-800 MHz) television signals
containing one or more active channels can be tuned and
demodulated to produce the video and audio portions (signals)
of a single television signal at baseband. |

As used herein, the term "baseband signals" is intended
to define information signals within the frequency range of 0
to 50 MHz. Computer data is normally transmitted by baseband
signals. The term "broadband signals" is thus intended to
mean information signals at a frequency higher than the
highest baseband frequency -- typically in the frequency range
of 50 to 800 MHz. If the upper limit of the baseband range
terminates at 25 MHz, the lower limit of the broadband range
can commence at this frequency.

It is well known in the television industry to transmit
the audio portion of a television signal -- i.e., the "audio
signal" -- with amplitude modulation (AM) on a carrier at 4%
MHz. Among all the industry standards, only the French

standard SECAM transmits sound with amplitude modulation (2aM).
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The video portion of the television signal ("video signal") is
transmitted in AM with a given polarity.

It is also known to transmit both baseband and broadband
signals on a common "backbone communication network" such as a
local area network (LAN) which is connected to a plurality of
user workstations. The U.S. Patent No. 4,885,747 to Foglia
discloses a so-called "filter coupler" or "F-coupler" by which
(1) baseband signals (data) are transmitted between a backbone
network and a given workstation via a twisted pair shielded
cable in a balanced mode, and (2) broadband (television)
signals are transmitted between the same backbone network and
the same workstation via the same shieided éable in an
unbalanced mode. The disclosure of this U.S. patent is
incorporated herein by reference. A coupler which enables the
transmission of both baseband and broadband signals on a LAN
twisted pair cable is termed a "video coupler" or "V-coupler".

With the Foglia system, a number of television programs
(satellite television, VCR or a "live" broadcast from a
television camera) is "broadcast" to all workstations
connected to the LAN (an IBM token ring, in this case) from a
coaxial video cable through a so-called "tap/combiner". While
each workstation can select one from a number of television
channels that are broadcast on the broadband frequencies, and
while it is even possible for a workstation to broadcast to
all other workstations by means of a TV camera or some other

program source, it is not possible for any particular
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workstation to transmit television signals to any other
particular workstation or workstations on the LAN, or to
transmit to any remote workstation not connected to the LAN,
thereby to provide true videoconferencing capability.

The U.S. Patent No. 4,564,940 to Yahata discloses a so-
called "broadband network system" which includes a private
branch exchange (PBX) for interconnecting a plurality of
workstations. However, this system is intended to replace an
industry standard local area network (LAN) for the multiplex
communication of voice and data. No consideration is given to
the special problems encountered by the transmission of
television signals.

The U.S. Patent No. 4,675,866 to Takumi et al. discloses
a transmission system between workstations that provides both
a baseband and broadband capability. One or more channels in
the broadband network are used for effecting transmission of

signals of the baseband network.

SUMMARY OF THE INVENTION
A principal object of the present invention, therefore,
is to provide a data and television network for digital
computer workstations which enables each workstation to enter
into a videoconference with any other selected workstation.
It is a further object of the present invention to
provide videoconferencing capability among a plurality of

workstations which are all connected on a common LAN.
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It is a further object of the present invention to enable
a plurality of workstations to conduct a videoconferences
between selected workstations even though the
videoconferencing workstations are located within different
"work groups" of a LAN.

It is a further object of the present invention to enable
one or more of a pluralify of workstations at a local site to
conduct a videoconference with a workstation or
videoconferencing site at a remote location.

It is a further object of the present invention to
provide a data and television network for digital computer
workstations which is secure against the unauthorized
monitoring of videoconferences by the connection of a
conventional television set to the system.

It is a further object of the present invention to enable
any one of a plurality of workstations to select television
programming from one of a plurality of programming sources.

These objects, as well as other objects which will become
apparent for the discussion that follows, are achieved, by
providing a data and television network for digital computer
workstation of the type described above wherein each
workstation is connected on (1) a baseband local area network
(A-LAN) for transmitting and receiving data signals between
the workstations and (2) a broadband local area network (B-
LAN) for transmifting and receiving television signals between

the workstations. Each television signal is transmitted at a
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selected frequency channel within the broadband sbectrum. In
addition, a software program, stored in and operable on the
computer of each workstation, generates and receives data
messages transmitted, via either the A-1LAN or B-LAN, to and
from the computer of another workstation, respectively, which
initiates and controls the transmission of the television
signals on the B-LAN. A plurality of television signals can
thus be transmitted simultaneously on the B-LAN, with each
signal assigned to a separate frequency channel.

With this network arrangement, every workstation in the
system can be a transmitter, and every workstation can be a
receiver. Multiple workstations can act as'transmitters and
receivers simultaneously with the television signals being
transmitted on different channels.

The B-LAN can be implemented by providing a separate
video cable which interconnects all computer workstations in
the network. Alternatively, the aforementioned V-coupler can
be provided so that the broadband television information can
be transmitted over the same twisted pair wire as the baseband
data. Hereinafter this wire, which can be either a shielded
or unshielded twisted pair wire, will be designated as the
WLAN cable".

According to a particular feature of the present
invention, the data messages which control the transmission
and receipt of television signals are transmitted over a

dedicated frequency channel on the B-ILAN.
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According to another particular feature of the present
invention, the television signals may be transmitted to or
received from the outside world, for example using the ISDN
packet switching protocol.

According to another feature of the present invention,
individual work groups (for example, work groups on each floor
of a building) of a local area network may be coupled together
via "bridges" for transmission of television signals from one
work group to another.

According to another feature of the present invention,
system security may be provided by the simple expedient of
inverting the video signal that is transmitted on the B-LAN
and/or utilizing a SECAM audio signal standard where SECAM is
not normally used, and an NTSC audio signal standard where
SECAM is used. Such security measures would prevent an
unauthorized person from simply attaching a conventional
television receiver to the B-IAN cable and tuning to the
various frequency channels to extract confidential
transmissions.

According to another feature of the present invention, a
dedicated "video server" computer is coupled to the A-IAN and
B-1AN to effect special software control of the system.

According to another feature of the present invention,
audio messages and/or video frames may be stored at a
workstation in digital form for subsequent playback or

w

transmission.
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For a full understanding of the present invention,
reference should now be made to the following detailed
description of the preferred embodiment of the invention as

illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of a preferred embodiment of
the data and television network according td the present
invention.

Fig. 2 is a representational, perspective view of a
digital computer workstation of the type employed with the
data and television network according to the invention.

Fig. 3 is a block diagram showing a number of circuit
boards employed in a workstation for implementation of the
present invention.

Fig. 4 is a block diagram which illustrates the operaﬁion
of a workstation in the data and television network.

Fig. 5 is a block diagram showing an actual
implementation of a video window controller and
modulator/demodulator circuit board according to a preferred
embodiment of the present invention.

Fig. 6 is a block diagram of an RF modulator circuit
according to the preferred embodiment of the present

invention.
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Fig. 7 is a block diagram of a video window controller
circuit board according to the preferred embodiment of the
present invention.

Fig. 8 is a representational diagram of the present
invention employed in a local area network that is divided
into two separate work groups.

Fig. 9 is a representational diagram showing the number
of "video bridges" required in a LAN divided into three work
groups.

Fig. 10 is a representational diagram of a LAN divided
into three work groups in star configuration.

Fig. 11 is a block diagram of a video bridge comprising a
plurality of video switches.

Fig. 12 is a block diagram of a single switch employed in
the video bridge of Fig. 11.

Fig. 13, comprised of Figs. 13A and 13B, is a flow chart
of a software program for a workstation, which controls the
initiation of a video conference between workstations.

Fig. 14, comprised of Figs. 14A and 14B, is a flow chart
of a software program for a workstation, which controls the

termination of a video conference between workstations.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preferred embodiments of the present invention will
now be described with reference to Figs. 1-14 of the drawings.
Identical elements shown in the various figures are identified
with the same reference numerals.

Fig. 1 illustrates the data and television network
according to the present invention. The system comprises a
number of computer workstations PC 2...PC X which will be
described in detail below in connection with Fig. 2. Suffice
it to say at this point that each computer workstation has a
first input/output port 12 for transmitting and receiving data
signals and a second input/output port 14 fér transmitting and
receiving television signals.

The system further includes a baseband local area network
(A-LAN) connected to the first port 12 of each workstation,
for transmitting and receiving data signals between selected
ones of these workstations. The A-LAN comprises a LAN cable
16 which may, for example, be shielded twisted pair wire of an
IBM token ring or unshielded twisted pair wire of an Ethernet
systemn.

A broadband local area network (B-LAN) is connected to
the second port 14 of each workstation for transmitting and
receiving television signals between selected ones of the
workstations. The B-LAN network may comprise a standard co-
axial video cable 18. As will be further explained below, the

broadband television signals can also be transmitted on the
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LAN cable 16 with the aid of video couplers ("V-couplers").
The television signals are transmitted from one workstation to
another at a selected frequency channel. Full duplex
communication between two workstations ~- for example, between
PC 2 and PC X -~ requires the use of two channels -- for
example, one for transmission from PC 2 to PC X and another
for transmission from PC X to PC 2.

Each workstation, PC 2...PC X, has stored therein a
software program for generating and receiving data messages,
transmitted via either the A-LAN or the B-LAN, to and from
another workstation, respectively, for initiating and
terminating a videoconference. The data meésages initiate and
control the transmission of the television signals on the B-
LAN such that a number of television signals can be and are
transmitted simultaneously on the B-LAN with each television
signal assigned to a separate frequency channel.

With the system so configured, each workstation is
capable of being both a receiver and a transmitter of
television signals simultaneously. The television signals are
generated at baseband as an NTSC video signal and a separate
audio signal. These signals are modulated into a 6 MHz wide
signal and then placed into one of the fifty-four channels
(channels 2 to 55) in the 100-450 MHz “superband".

If a European television standard is used, the baseband

video signal may be either a SECAM or PAL color television
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signal which is modulated with audio into a 7 MHz wide
channel.

As shown further in Fig. 1, it is also possible to obtain
television signals from other sources. For example, a
television camera or video player may produce an NTSC video
signal and audio signal which may be placed on the B-LAN,
under control of the A-ILAN, for receipt by any and all of the
workstations. Alternatively, or in addition, a cable
television signal received on a coaxial cable 20 may be
demodulated into an NTSC and audio signal for transmission on
the B-IAN. The channel selected from among the many channels
delivered by the cable 20 is controlled by data messages
transmitted via the A-LAN cable 16 with a standard tuner and
demodulator 22.

Whereas the video cable 18 is designed to serve the "B-
LAN" or broadband local area network, one frequency channel of
this cable may be dedicated to serve the "A-LAN" or baseband
local area network. In this case, the LAN cable 16, which
serves to transmit data and signalling messages between the
workstations 10 may be eliminated. 1In this case, only one
cable, namely the video cable 18, is needed to transmit the
baseband information (A-LAN) and the broadband information (B~
LAN) .

The television signals are modulated into the proper
channel for transmission on the B-LAN, under control of data

messages received on the A-IAN, by an RF modulator within a
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television control circuit board 24 located in each
workstation. This same circuit board contains a tuner and
demodulator for receiving the television signal on a selected
channel on the B-LAN and demodulating this signal into the
separate NTSC video and audio signals for displaying an image
and producing sound at the respective workstation. If the
particular unit is to serve only as a source, a separate
circuit board 26 may be provided which does not contain the
tuning and demodulating capability.

For a connection to the outside world, a modulating and
demodulating circuit board 24 is required to convert to and
from baseband NTSC video signals. The signéls to be
transmitted outward are digitized and compressed, and the
signals received from the outside world are decompressed and
converted to analog NTSC in a conventional codec 28. The
digital signals are transmitted and received on the telephone
network via an adaptor 30 using the network protocol of ISDN
packet switching or the like.

A videoconference with a remote location in the outside
world is preferably controlled by software in the video server
FPC 1.

Fig. 2 illustrates a workstation 10 containing the
essential elements required for practicing the present
invention. This workstation comprises an image display 32, a
digital computer for processing data 34, a video camera 36, a

microphone 38 and a'loudspeaker 40. In addition, or in place
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of the microphone 38 and loudspeaker 40, a conventional
telephone handset 42 may be provided. Controls for audio
volume and/or channel selection 44 may be arranged as desired.

The computer workstation is otherwise conventional and is
provided with a keyboard 46 and/or other input devices as
needed.

Figs. 3 and 4 illustrate conceptually the hardware
contained in a PC workstation. As shown in Fig. 3, the
hardware comprises a video window controller 48 and a
modulator/demodulator circuit board 52 in addition to the
‘conventional VGA card 50 and LAN board 54. The video window
controller 48 operates to convert the NTSC Video signal into
red, green and blue analog signals which are supplied to the
VGA monitor. It also receives data, timing and control
signals from the VGA card for imaging data on the VGA monitor.

| The principal functions of the mod/demod board 52 will
now be described with reference to Fig. 4. Control messages
received via the A-LAN, or a designated channel on the B-LAN,
are decoded in the LAN board 54 and supplied to the mod/demod
board 52 via the PC bus. As illustrated in Fig. 4, the board
52 comprises a modulator 56 and demodulator 58 under control
of frequency synthesizers 60 and 62, respectively. The
modulator receives baseband NTSC video from the video camera
at the workstation and AM audio from the microphone and

converts these signals to a television signal at a selected
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frequency channel. This television signal is then supplied to
the B-IAN video cable.

Similarly, the demodulator 58 receives television signals
on various channels via the B-LAN video cable and tunes and
demodulates one channel into NTSC and audio signals at
baseband.

The channel frequencies required for operation of the
modulator and demodulator are generated by frequency
synthesizers 60 and 62. These synthesizers operate in
response to an address decode and to channel selection data
received from the PC bus.

Returning, for a moment, to Fig. 3 it méy be seen that
the video cable may be connected to the LAN cable via a video
coupler or "V-coupler", if desired. With such an arrangement,
it is unnecessary to provide a separate video cable connecting
all the workstations together. 1In this case, the video
signals are passed to the already existing LAN cable for
transmission from one workstation to another.

Fig. 5 illustrates the video window controller and
mod/demod boards in greater detail. As is shown in this
diagram also, the television signals may be transmitted on a
separate video cable 64 or via the existing LAN cable 66 using
a V-coupler 68.

Television éignals received either via the video cable 64
or the LAN cable 66 and V-coupler 68 are passed to a CATV

tuner 70 which is tuned to the desired channel by a frequency
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received from a programmable phase lock loop 72. The baseband
NTSC signal is passed to an NTSC to RGB converter 74 and then
to a video window controller 76. The audio portion of the
television signal is supplied through an electronic switch 78
to an amplifier 80 which drives a speaker or the telephone
handset.

Conversely, the NTSC signal received from the video
camera is passed through an electronic switch 82 to an RF
modulator 84. The audio signal received from a microphone is
also passed through a switch 86 to the RF modulator 84. This
audio signal may be sampled and digitized in an A/D converter
88 and then supplied to a microprocessor 90‘for storage on a
hard disk for subsequent retrieval and "playback". The
retrieved digital signal is then passed to a D/A converter 92
and transmitted via the switch 78 to the amplifier 80 and
speaker.

If desired, similar arrangements can be provided to store
and retrieve one or more frames of video information.

The RF modulator combines the video and analog signals
into a 6 MHz wide baseband television signal and places this
signal on a selected frequency channel for transmission via
the video cable 64. The channel frequency is selected and
supplied to the RF modulator by a programmable phase lock loop
94.

The programmable PLLs 72 and 94 are controlled by the

e
microprocessor 90. This microprocessor receives control and
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data signals from the PC bus and supplies interrupt requests,
data and address information to the PC bus to establish and
eventually terminate videoconference transmissions with
another workstation. The microprocessor 90 also supplies
control signals to the audio switches 78 and 82, A/D and D/A
converters 88 and 92 and to the video window controller 76.

The video window controller 76 operates with a video
memory or "VRAM" 96 to supply analog display signals to the
VGA monitor. The video window controller receives
synchronization and other signals from the VGA feature
connector 98 which is contained on the VGA card in the
workstation. |

Details of the various portions of the circuit of Fig. 5
are illustrated in Figs. 6 and 7. These circuits indicate
standard logic elements and, in some cases, the actual
integrated circuit chip designation. The microprocessor 90 is
preferably an Intel 8051 or a Z-8 series microprocessor.

A preferred implementation of the RF modulator is shown
in Fig. 6. A preferred embodiment of the video window
controller is illustrated in Fig. 7. The integrated circuit
chip part numbers used in these circuits, and their

manufacturing sources, are set forth in the Table below:
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TABLE
Manufacturers Inteqgrated Circuits
Media Computer Technologies, Inc. Part No. MVM 121A (PC Video)

3160 De La Cruz Blvd.
Santa Clara, CA 95054

Philips Semiconductors Part No. TDA 5512 T

2001 W. Blue Heron Blvd. (synthesizer)

P.O. Box 10330 Part No. TDA 8708

Riveria Beach, FL 33404 (analog to digital converter)

Part No. SAA 9051

(digital multistandard decoder)
Part No. SAA 7197

(phase locked loop)

Seimens Components, Inc. Part No. TDA 5667
Integrated Circuits Division (RF Modulator)

10950 North Tantau Avenue Part No. SL 5770

Cupertino, CA 95014 (RF Modulator)

Motorola Corp. Part No. MC 13176

Phoenix, AR (SAW stabilized oscillator)

Fig. 6 shows in detail how the audio and video signals
are placed on a selected frequency channel for transmission
to another workstation. The RF modulator, which can be
either a TDA 5667 or SL 5770 integrated circuit, places the
audio and video signals on separate carriers, that is, a
41.25 MHz video carrier and a 45.75 MHz audio carrier. The
center frequency of this channel is 44 MHz.

In order to provide security for the system, one or
both of the following measures may be used: The audio
signal may be transmitted with frequency modulation (FM)
rather than the standard amplitude modulation (AM) normally

used for NTSC television. This is accomplished simply by
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applying the audio signal at the proper input pin to the
integrated circuit.

In addition, or alternatively, the video signal may be
transmitted in inverted form. This is accomplished by
simply grounding a pin on the integrated circuit.

The 44 MHz television signal is passed through a
vestigal sideband filter that eliminates the lower sideband,
and is then mixed with an 880 MHz signal to produce an 836.5
MHz (center frequency) television signal. This signal is
passed through a bandpass filter, which can be a cellular
telephone filter for example, and then mixed with another
high frequency signal of selected frequency.in the range of
894-1250 MHz. The mixed signal is passed through a lowpass
filter which passes signals below 800 MHz. The resulting
signal, in the frequency range of 50 to 500 MHz, is supplied
through an amplifier and a signal splitter to the video
cable.

The circuit of Fig. 7 is substantially embodied in a
video window controller integrated circuit: MVM 121A. The
NTSC signal is digitized in an A/D converter, then decoded
and supplied to the video window controller. The output of
this integrated circuit is passed to the VGA monitor through
a D/A converter.

Figs. 8-12 illustrate how the data and television
network according to the present invention may be expanded

to include different work groups within a local area
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network. For example, if the local area network is divided
into work groups, with each work group on a separate floor
of a building with data "bridges" between them, the data and
television network according to the invention may be
similarly configured with "video bridge" between work
groups.

Fig. 8 shows the basic configuration wherein a local
area network is divided into two work groups: work group A
and work group B. Work group A contains a number of PC
nodes 101 arranged on a LAN cable 100 for data transmission
and a video cable 102 for television transmission.
Optionally, the cost of laying a separate video cable 102
may be avoided by providing V-couplers 104, enabling the
transmission of television signals also on the LAN cable
100.

As is standard practice in the industry, the LAN cable
of work group A is connected to the LAN cable 106 of work
group B via data bridges 108 and 110, respectively. Such
bridges enable data transmission from one of the
workstations 101 in work group A to one of workstations 111
in work group B.

Similarly, television transmission between workstations
in different work groups may be effected through video
bridges 112 and 114, respectively, which are interconnected

by a video cable 116.
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The transmission of the television signals between the
video bridges 112 and 114 may be optionally effected via the
data cable 118 through the use of V-couplers 120.

The video bridges 112 and 114 comprise a number of
“video switches" which adapt the frequency channel of a
transmitted television signal from one work group to
another. Since the maximum number of television signals '
received in any one work group cannot exceed the number of
PC workstations in that work group, the maximum number of
video switches required in any given bridge is equal to the
number of PC nodes in the work group with which the bridge
is associated. |

Fig. 9 provides the example of two bridges, bridge 1
and bridge 2, dividing work groups A, B and C, respectively.
Bridge 1, which services work groups A and B, contains a
maximum of ten switches because work group A contains ten
nodes. Bridge 2, which services work groups B and C
contains a maximum of five switches because work group B
contains five nodes. The bridges 1 and 2 may have less than
ten or five switches, respectively, because it is unlikely
that all the nodes will be operative to transmit or receive
television signals at the same time.

If the LAN work groups are arranged in a star
configuration as is shown in Fig. 10, the number of switches
in each video bridge must be equal to or less than the

number of nodes in the associated LAN work group.
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The structure of a video bridge is shown in Fig. 11.

As may be seen, the individual switches are connected in
parallel. In this example, there are twenty-five switches
for converting television transmissions from work group A to
work group B and twenty-five switches for converting
television transmissions from work group B to work group A.
A single CPU, common to all switches, controls the channel
selection (both the received channel and the transmitted
channel) in each switch.

The video bridge of Fig. 11 can be used to convert the
television transmissions from one work group to another, and
can also be used as a repeater within the séme work group.
When used as a repeater, the frequency channel allocations
of the television signals remains the same from one side of
the bridge to the other.

Fig. 12 shows the contents of a video switch in detail.
The television signal received from work group A on one of
channels 2-55 is passed to a tuner 130 which demodulates the
channel identified by a signal from the CPU 132. The
television signal is output on channel 3 to mixers 134 and
136 which receive carrier frequencies from oscillators 138
and 140, respectively. The oscillator 140 is controlled by
the CPU 132. The output of mixer 136, at the selected
frequency channel, is laundered through a low pass filter

142 and then supplied to work group B via an amplifier 144.
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The operation and the data and television network will
now be described with reference to Figs. 13 and 14 which
detail the procedure for initiating and terminating a video
conference call.

Flow charts showing the operation of the software in
the initiating workstation are Figs. 13A and 14A; flow
charts for the responding workstation are Figs. 13B and 14B.

In a typical videoconferencing session established in
the system shown in Fig. 1, let us assume that the user of
PC 2 wishes to conduct a videoconference with the user of PC
X. The PC 2 software generates and transmits a call set up
message over the A-LAN to the PC X requestihg a link and -
indicating its transmit channel on the B-LAN. PC 2 then
awaits a handshake reply from PC X. If no response is
received within a prescribed time, the call may be aborted
or some other options may be made available, such as the
option to leave an audio, and possibly also a video message.

An audio message of any reasonable length, and one or
two frames of a video message may be digitized and stored in
the digital memory of a computer workstation (such as a hard
disk) for later playback by the workstation users.

Meanwhile, the PC X receives the set up data message
from PC 2 and sends a reply, indicating whether PC X is, or
is not busy. If PC X is busy, the response includes a busy

message which is transmitted to PC 2. If PC X is not busy,
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it may still respond with a message that is it is
unavailable to take calls.

When PC 2 receives a responding message from PC X, it
either aborts the call, if PC X is busy or unavailable, or
acknowledges the call set up.

If PC X accepts the call, it responds to the call set
up acknowledgement with its own acknowledgement indicating
the channel on which it will transmit. Thereafter, both PC
2 and PC X tune their receivers to the calling workstation's
channel, enable their video windows and audio outputs, and
enable their transmitters to broadcast on their own transmit
channel. The call then proceeds until one of the other
workstations terminates the call.

Referring to Fig. 14 and assuming that the user of PC X
terminates the call, this workstation sends a call hang-up
message over the A-LAN to PC 2 to announce its intention to
disconnect. PC 2 receives the call hang-up message and,
unless this message was received in error, both workstations
close their input video windows and disable their audio
outputs. PC 2 then disables its transmitter and receiver
and returns to the idle state. Thereafter, PC 2 transmits a
call hang-up acknowledgement indicating that its transmitter
is off line. When PC X receives this acknowledgement
message, it disables its transmitter and returns to the idle
state. Both workstations are then ready for the next

videoconferencing call.
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In the software system described above, each PC
workstation maintains a table, which is constantly updated,
of the frequency channel allocations in the B-LAN network.
Whenever a PC workstation initiates a call, a table look-up
procedure is used to find a vacant channel.

Alternatively, a single status table may be maintained
in one of the workstations which serves as the network
server (PCl shown in Fig. 1). In this case, a request for
frequency channel allocation is made via the A-LAN to this
network server which performs a table look-up to find a
vacant channel and then allocates the use of this channel
for a video conference. |

It will be understood that for each two-way video
conference between workstations, two channels must be
allocated: one for transmission to, and one for
transmission from each workstation.

There has thus been shown and described a novel data
and television network for digital computer workstations
which fulfills all the objects and advantages sought
therefor. Many changes, modifications, variations and other
uses and applications of the subject invention will,
however, become apparent to those skilled in the art after
considering this specification and the accompanying drawings
which disclose the preferred embodiments thereof. All such
changes, modifications, variations and other uses and

applications which do not depart from the spirit and scope



WO 94/30015 PCT/US93/06587

27
of the invention are deemed to be covered by the invention,

which is to be limited only by the claims which follow.
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. CLAIMS
What is claimed is:

l. A data and television network for digital computer
workstations, wherein each workstation includes:

(1) an image display:;

(2) a digital computer for processing data and
connected to supply image and control signals to said
display for displaying data thereon;

(3) a video camera for producing a video signal
representing an image;

(4) a microphone for converting sound into an audio
signal;

(5) a modulator connected to said video camera and said
microphone for converting a video signal received from said
camera and an associated audio signal received from said

microphone into a television signal at a selected frequency

channel;

(6) a demodulator for converting a television signal at
a selected frequency channel into a video signal and an
associated audio signal;

(7) a video window controller connected to said
demodulator for converting a video signal received from said
demodulator into image and control signals supplied to said

display for displaying a video image on said display;
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(8) a sound transducer connected to said demodulator
for converting an audio signal received from said
demodulator into sound;

(9) a first input/output port connected to said
computer for transmitting and receiving data signals; and

(10) a second input/output port connected to said
modulator means said demodulator for transmitting and
receiving television signals;

said network comprising, in combination:

(a) a baseband local area network (A-LAN), connected to
said first port of a plurality of workstations, for
transmitting and receiving data signals between selected
ones of said workstations;

(b) a broadband local area network (B-LAN) connected to
said second port of said plurality of workstations, for
transmitting and receiving television signals between
selected ones of said workstations, each television signal
being transmitted at a selected frequency channel; and

(c) a software program, stored in and operable on said
computer of each workstation, for generating and receiving
data messages, transmitted via one of said A-IAN and B-LAN,
to and from the computer of another workstation,
respectively, said data messages initiating and controlling
the transmission of said television signals on said B-LAN

such that a plurality of television signals are transmitted
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simultaneously on said B-LAN, with each television signal

assigned to a separate frequency channel.

2. The data and television network defined in claim 1,
further comprising codec means, connected to the A-IAN and
B-LAN, for digitally encoding and decoding television
signals for transmitting and receiving encoded digital

television signals to and from a telephone network.

3. The data and television network defined in claim 1,
wherein said A-LAN and said B-LAN are divided into a
plurality of work groups, said network further comprising
video bridge means connecting the B-LAN of one group with
the B-1AN of another work group, for changing the frequency
channel of the television signals transmitted on said B-LAN

from one work group to another.

4. The data and television network defined in claim 3,
wherein said video bridge means includes a plurality of
controllable switch means connected in parallel, each switch
means being operative to change the frequency channel of one
television signal from a selectable first channel to a

selectable second channel.

5. The data and television network defined in claim 3,

wherein said video bridge means further includes processor
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means, responsive to data messages transmitted on said A-
LAN, for controlling said plurality of switch means to

select said first and second channels.

6. The data and television network defined in claim 1,
wherein said television signals comprise a non-standard
color video signal to provide security against unauthorized

access.

7. The data and television network defined in claim 6,
wherein said color video signal is inverted from a standard

video signal.

8. The data and television network defined in claim 1,
wherein said television signals comprise a non-standard

audio signal to provide security against unauthorized

access.

9. The data and television network defined in claim 8,
wherein said audio signal is a different modulation type

from the standard modulation.

10. The data and television network defined in claim
1, further comprising means for digitizing said audio signal
and means for storing portions of said digitized audio

signal for subsequent playback.
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11. The data and television network defined in claim
1, further cdmprising means for digitizing said video signal
and means for storing portions of said digitized video

signal for subsequent playback.

12. The data and television network defined in claim

1, wherein said data messages are transmitted on said A-LAN.

13. The data and television network defined in claim

1, wherein said data messages are transmitted on said B-LAN.
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