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MULTIMEDIA ENABLED NETWORK 

Technic.al Field 
·.• 

This invention relates to the provision of multimed!E~ :c :· ~-iiji~ .· 

communications network. 

5 Background Art 

The current trend in communications and computer network systems is to 

provide a broad functionality within an integrated network, capable of handling 

some or all of voice, text, data, video, and still images. Such systems may also 

access external or shared resources. (e.g. image databases or video on 

1 0 demand), while allowing for video telephony and collaborative working within 

the office. Such systems typically use a LAN network within premises and ISDN 

or similar links to other sites. 

Current LAN systems, regardless of topology, generally deliver much less 

useable bandwidth than is theoretically promised, due to system overheads, 

1 5 compression I decompression at terminals, and other factors .. Installation of 

video capabilities for some or all terminals on an already near capacity LAN is 

likely to further degrade performance, particula~ly given ttie bursty n~tu~e and 

high bandwidth requirements for video. Further, Installation of compression I 

decompression facilities onto terminals requires either very high performance, 

2 0 expensive hardware, or the acceptance of a loss of computation power for other 

tasks. It is network performance which in current LAN arrangements will provide 

the ultimate limitation on effective performance. 

US patent No. 5170252 to Gear et al discloses a device for enabling·· the 

selective connection of video and audio signals to multiple terminals on a local 

2 5 ·network. The arrangement disclosed uses a specialised pipeline within the 

device to carry signals. 

It is an object of the present invention to provide an improved 

arrangement allowing for existing LAN-based systems to cope with video and 
. ' 

similar signals, without the need for customised hardware or cabling . 

3 0 Summary of Invention 

According to one aspect the present invention comp~ises a system 

providing selective distribution within a network of video and/or audio data, 
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control signals for said video and/or audio data, and further data, characterised 

in that the further data and control signals are carried on a first digital network, 

and the video and/or audio data is transmitted over a second, physically distinct 

cable network, said second network being responsive to said control signals via 

5 switching nodes communicating with both networks . 

Preferably, the video and/or audio signals are carried in analog format. 

Preferably, the second network may comprises a series of unshielded twisted 

pair (UTP) connections, or an optical fibre connection. Preferably, at least some 

of the terminals within said system are operatively connected to both the first and 

1 0 second networks .. 

According to the present invention, it has been determined that video and 

audio, or so-called multi-media capacity, can be provided without degrading 

LAN performance and without requiring purpose built cabling. The present 

invention uses an overlapping but physically distinct network to provide video 

1 5 and audio capacity, with the existing LAN left to .carry digital data. The second 

network can be simply formed by UTP cabling of the type used for telephone 

connections, yet allow for fast, high quality video conferencing and video 

telephony. Indeed, in many office situations, four pairs of UTP are cabled, of 

which only two are required for the phone system. The other two can be used to 

2 0 implement the present invention. Control remains with the digital system, which 

via switching nodes and control of the peripheral device~ and program sources 

retains control of the overall system, so as to allow for coordination and 

synchronisation of media. 

Brief Description of Drawings 

2 5 An illustrative embodiment of the present invention will now be described 

with reference to the accompanying figures, in which: 

Figure 1 illustrate~ the overall arrangement according to a first 

embodiment of the present invention; 

Figure 2 illustrates a schematic site arrangement in more detail; 

3 0 Figure 3 illustrates schematically a terminal arrangement suitable for use 

with the present inventio·n; 

Figure 4 illustrates schematically a conference server suitable for use with 
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the present invention; and 

Figure 5 illustrates in overview a software system to facilitate operation of 

the illustrated embodiment. 

Description 

5 Figure 1 illustrates schematically the operation of a preferred embodiment 

of the present invention. As can be seen, two networks are overlayed: a LAN 20 

(bold lines) and a set of UTP 30 connections (faint lines). The various screen 

terminals 40 to 45 are connected to both networks. Conference server devices 

50, 51 control communications via ISDN link 46 to the other location 51, 50. It 

1 0 will be appreciated that the UTP connections may be alternatively an optical 

fibre link, or any other suitable medium. The switching of the UTP network 30 is 

controlled via switching nodes 31, 32~ 

Of course,· the ISDN connection may be replaced within the general 

concept of the present invention with other suitable external connections such 

1 5 as microwave links, or amateur TV (A TV) technologies; These may be used to 

connect various Sites utilising the present invention , so as to expand the reach 

of the network and enable further and more complex services and functionality 

within the network. Such technologies may be particularly applicable to remote 

communities, and to applications such as distance education. The- present 

2 0 invention enables relatively inexpensive switched in house audio and video, 

and so these applications are particularly suitable for the _present invention. 

Video and audio information is exchanged between parties over the UTP 

network: other dafa, and control information for the UTP network, is carried bver 

the LAN. Leaving signals such as video and audio in analog format removes the 

2 5 requirement for significant numbers of elaborate. D/A converters, and in the 

present configuration provides comparable or better quality than a system with 

analog to digital conversion_ taking place at each terminal. 

The present invention does not have onerous requirements in· terms of 

hardware for screen terminals. Each. screen terminal may comprise a suitable 

3 O PC platform, with adequate memory and a suitable versions of MS Windows or 

other comparable software. Preferably, in order .to allow adequate definition, the 

screen used is of at least VGA standard. A 486 or equivalent .IBM compatible 
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computer, with a 180MB or larger hard disk and 8 MB of· RAM provides a 

minimum platform. To provide interactive audio and video ·functionality, a facility 

such as Movie Machine PRO which includes a VGA to PAL converter, suitable 

speakers and microphone, and a video came·ra such as a Sony Hi-8 are 

5 required. Movie Machine is a video overlay board which e .. nables the receive 

mode for audio and video to become part of the computer display within the MS 

Windows Graphics shell. Movie Machine enables video display at screen 

resolutions up to flicker-free 72Hz at 1024 x 768 high resolution, and is 

commercially available from Fast Electronics. If access to sound or image 

1 0 databases, or to RF channels is required, a suitable circuit cards and /or 

· · software will be required. All of theses components are readily available 

commercially. 

Figure 3 illustrates schematically an illustrative arrangement for a terminal 

. -·· .. --· 46 connected to the LAN 20 and to the UTP network 30. data from terminal 46 is 

1 5 exchanges with the LAN 20. It is also connected, via Balun 67, to the UTP 

~- · network 30, and ultimately to switch 31. Balun 67 includes transmitter 61 and 

.:. .. .. receiver 62. The movie machine card 65 receives inputs from the balun, as well 
. . . . . . 

· .:· .;. ·. as from video camera and microphone 51, and potentially other inputs 63. It 
,, . . . . 

produces outputs to speakers 48, display 66, and other outputs 64. 

... . . 2 0 Figure 4 illustrates a conference server unit 50. Balun 67 is connected to 
· ... ·~ 

the server hardware 70 as for each terminal 46, and thereby to the UTP network 

30 and ultimately switch 60. However, it is also directly connected to switch 60 

via a data line 22, for example an RS232 link:. The server hardware 70 includes 

a communications board 71, a codec 72, and audio processor 73. The 

2 5 communications board will of course be determined by the type of remote links, 

if any, which are provided. Illustratively, it may be an AVM ISDN board. Inputs to 

the codec may also inclu~e stored video such as from a VCR 54, or other 

sources 53. The codec may be, for example, a VistaCom Codec board. 

Figure 2 shows the types of interactions and services possible using the 

3 O inventive system. Terminals 46, 47 are connected to both the LAN 20, and the 

UTP network 30. Each has associated speakers 48, 49. For video telephony 

implementation, or security .or monitoring purposes, video cameras 51 1 52 are 

. , 
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connected to the UTP network. Server 50 is connected to the LAN, and provides 

control signals for the UTP network via switch 33. The connection to switch 33 

may be, for example, via· RS 232. Switch 33 ensures material is switched to the 

appropriate destinations, under control of the server 50, which in turn may be 
... 

5 accessed via LAN-based commands. 

Switch 33 may also have further inputs, such as form video disc player 

53, VCR 54, and television tuner 55, which can also be accessed by terminals 

46, 47. 

When utilised as a video telephone or conferencing type system, the 

1 0 video component should allow for concurrent or user selected display of the 

communicating parties, fully connected for flicker-free high resolution display of 

live video frames at 350 lines in full 24 bit true colour. If the preferred Windows 

implementation is· used, it is preferred that all video display windows can be 

freely moved and sized without impeding the functionality of the host PC, which 

1 5 is free to work on applications providing supportive information to assist the 

communication process. The ability of the LAN to fully support interactive 

services such as chalkboards and document manipulation is one of the key 

advantages of the present invention. 

Preferably, the system allows for full capture and discussion of two 

2 0 concurrent images during communications. These video sources, as illustrated 

in figure 2, may be generated in-house, such as from video cameras 51, 52, from 

stored material such as VCR 54 or video disc player 53, or from a converted 

outside source, such as via iv tuner 55. Jni'ages received can preferably be 

captured to disk or memory for subsequent use in PC based applications with 

2 ~ compatible file extensions. Full JPEG .compression may be used for captured 

-video images. Commercially available software packages may be used to 

perform this function. 

The UTP switch 33 is preferably a Megavision passive matrix switch, 

available from the applicants. Any suitable controllable UTP switch could be 

30 used. The preferred device can be easily extended by multiple cascading units 

of similar configuration achieving multiples of 48 connections of iiUdio and video 

per unit. It has an on board processor and is controlled by software to determine 
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multiple switchin·g configurations via user determined look-up tables. Suitable 
icons on the user screen allow the desired selection possibilities. ·within the UTP 
network, preferably all physical connections are via industry standard RJ45 
connectors using standard UTP cabling, where possible as part of an already .. 

5 existing Building Distribution System. 

The present invention is preferably implemented on standard AT&T UTP 
cabling system, and can carry full frame video with concurrent audio (mono or 
stereo). A standard AT&T Balun is required between switches ( 31, 32) and the 
source. That means that one Balun is required to carry. audio/video from each 

1 O source (send module) and one Balun is required at each receiving end (receive 
. · module). When send/receive nodes are specified, a pair of baluns are required, . . - ......... . 

.. .:· one for the send device (e.g. camera and microphone) and one for the receive 
device (e.g: screen and speaker system) . 

. ... Alternatively, if appropriate the signals may be converted to RF, by a 

commercially available converter, so as to allow for several channels to be 
2 O carried simultaneously on the cable. Preferably, low channels are selected, for 
. · .-_,:·example channel 0. ·In this case, generally the conversion would take place 
· · ;· before the signal passed through the balun, and the receiving device would be 

equipped to receive and display RF format programming. 

Figure 5 illustrates the general arrangement of the software system ... ····· .. 
2 5 according to an embodiment of the present invention. The preferred 

implementation has a client•server architecture. It will be appreciated that the . . 
precise details of interactions and protocols will be dependant upon the type of 
hardware components and LAN which are chosen. It is emphasised that the 

present invention provides a general principle of network arrangement, which . .... . . 

3 0 can be implemented in many different ways, using commercially available 

components. User interfa!=e agent 80 is resident on each connected user 
terminal to provide a user interface for access to services including the UTP . . 

network. Conference control module 81 controls the establishment, progress 
and termination of conferences. Communications control 84 prepares 

3 5 compressed video, and connects outside links. Switch control B2 controls the 
UTP switchbox 85. Finally; video splitter 83 provides a hardware facility for 
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combining individual video streams into a composite image, under software 

control .~Software to perform these functions is generally available commercially, 

and any necessary additional software can be provided by the skilled network 

engineer relatively easily. 

5 It will be appreciated that the present invention may be implemented so 

as to operate on various different LAN systems, and to connect to different LANs 

via the PSTN or other connections. The present invention is independent of the 

particular LAN system utilised, and the necessary interface components are 

largely available as off the shelf items, as would be apparent to those skilled in 

10 the art. 

The present invention allows for the use of an extensive user interface, 

. which while not essential tho the invention, magnifies its benefits. Preferably, 

such a user interface is based on MS/Windows and should cater for 

. comprehensive functions ·related to image display, data capturing, 

15 communications variables, auto clock, data transmissions, image capturing and 

interactive application software available during active communications . 

. '" : .":·'. -~- The ·presen.t invention is also suitable for audio and video 

· .: · · distribution. Audio - mono, stereo ·or left and right track separation {for bilingual 

sources) sound may be support.ad, and distributed to each node synchronised to 

2 0 video. Sound can be connected to existing audio systems or can be delivered 

via additional speaker sets or handsets. Audio should be switched together with 

video at all times to ensure correct sound with selected video source. . . 
The communications link 46 preferably provides full H.621 Codec 

capability, and complies with necessary CCITT recommendations ( H.221, 

2 5 H.261 and H.242 ) for video conferencing. It preferably will handle both NTSC 
- . 

and PAL format material. 

· ... ,. . Thus, if implemente~ using the above principles, the present invention 

will work independent of geography or source format (PAL or NTSC). The video 
. . 

display will detect and display a PAL or NTSC originated image. 

3 0 Preferably, video encoding and decoding are performed in full duplex, 

supporting simultaneous encoding of transmitted and received signals, 

regardless of video standards, PAL and NTSC at nominal frame rates of 25 Hz 
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and 30 Hz respectively. Video display is equally conforming to these frame 

rates, but is decoded to display on high resolution PC monitors at 640 x 480 or 

800 x 600 resolutions for up to 38 kHz horizontal display fre.quency. This 

guarantees absolutely sharp and flicker-free images for subsequent usage as 

5 video data where desired. 

Both an audio input multiplexer and an audio amplifier are provided in a 

preferred implementation, allowing for telephone handset or microphone (line 

input) under software control. Audio attenuation and echo suppressor are 

preferably provided to compensate for various output devices (loudspeakers, 

1 0 external amplifier). and possible audio circulation (Echo) between input and 

output. 

It will be appreciated that the video enabled terminal described and 

conference ·server may be assembled from readily available hardware and 

software components - any suitable configuration may be used. 

15 Although the foregoing discussion of an illustrative embodiment of the 

present invention has proceeded on the basis of discussion principally of a UTP 

network for audio/video, the reader will appreciate that other technologies may 

be used. for this network if desired or required in a particular ~nvironment, for 

(i)Xample optical fibre connections. 

2 0 It will be understood that the implementation described is purely 

illustrative, and is not limitative of the general inventive concept. It will be 

appreciated that variations and additions are possible within the general 

inventive concept. 

\ 
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Claims 

1. A.system providing selective distribution within a network of video and/or 

audio data, control signals for said video and/or audio data, and further data, 

cha~acterised in that the further data and control signals are carried on a 
first digital network, and the video and/or audio data is transmitted over a 

second, physically distinct cable network, said second network being responsive 

to said control signals via switching nodes communicating with both networks . 

2. A system according to claim 1, wherein the video and/or audio signals are 

carried in analog format. 

a~ A system according to claim 2,· wherein said second network comprises a 

series of unshielded twisted pair (UTP) connections. 

4. A system according to claim 1, wherein at least some of the terminals 

within said system are operatively connected to both the first and second 

networks. 

5. A system according to any one of the preceding claims, wherein at least 

one switching means is provided within said second network, such that said 

switching means responds directly or indirectly to· control signals sent over said 

first network. 

• ,. 


