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The invention relates to a local communications system, and to a

device for use in such a system. in particular the present invention
relates to a local communications system comprising a plurality of
devices interconnected for the communication of messages via one or
more data channels, each device including at least one functional
subdevice element, the subdevices in the system including a user
output subdevice for displaying user-readable messages to a user of the
system, a user-readable message being determined by status
information of a device, composed into a user-readable message by the
subdevice element of that device, and transmitted directly or indirectly
to the user output subdevice for display.

Examples of local communication system of the type set forth in
the opening paragraph are described in our European patent applications
EP-A-0505006 (PHQ91010) and EP-A-0535749 (PHQ 91036).

A problem with existing systems is the requirement for an
originating subdevice to monitor the display of messages sent.

According to the present invention there is provided a system as
set forth in the opening paragraph, characterised in that each user-
readable message is assigned a display lifetime and, independently of
the originating subdevice of a message, the user output subdevice times
the message and removes the messdge_ from ciisplay on expiration of its
lifetime. |

The use of lifetimes, which may be assigned by the originating
subdevice and indicated in the first field of a message or commonly
assigned to all messages regardiess of origin by the user output
subdevice, allows simplification of originating subdevices which would
no {onger be required to time their own messages and issue requests for
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The 856 of 111 Qe oLal GEmEBRAGes al WA LALE MEIONSRI 7 i nat fng subdevice
and indicated in tTbefnventidn Birthesipravides saijspiay devicesperable to display
messages and handie the timing of message lifetimes in the manner of
the user output subdevice in the system hereinbefore described.
Further aspects and features of the invention will become apparent from
reading the following description and claims.

Embodiments of the invention will now be described, by way of
example, with reference to the accompanying drawings, in which:

Figure 1 shows a domestic audio/video system embodying the q
invention,

Figures 2 and 3 illustrate the positioning of message fields on a
display;

Figure 4 illustrates an on-screen-display control function used in
the system of Figure 1; and

Figure 5 is a flowchart illustrating OSD message control and
timing.

Figure 1 shows a domestic video entertainment system comprising
a satellite broadcast tuner 10, a video cassette recorder {VCR) 12, a
Smart card reader 13 and a television receiver 14, all connected to a
serial data bus 16. Video and audio signals are passed within and
between the devices 10, 12 and 14 using, for example, SCART
{Euroconnector) plugs, sockets and multiwire cables.

The serial data bus provides for distributed control of the bus, and
allows commands and other messages to be uniquely addressed for
specific "devices”, such as the apparatuses 10, 12, 13 and 14, and
also for specific "subdevices" within each device.

Within each of the devices 10,12 and 14 there are shown blocks
representing subdevices. The division of a device into subdevices is

necessary only in a logical sense, that is to say, from the point of view
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implementation of the device, there may or may not be corresponding
separate physical subdevices. In fact, in the embodiment shown, each
device includes one audio/video controller {AVC} type of subdevice
which provides the control and systematic interrogation intelligence for
all subdevices within that device, relaying system messages to and from
those subdevices as indicated by the dotted data paths in Figure 1. The
AVC subdevices also provide the (distributed) controlling logic of the
system as a whole, interpreting user commands and controlling the
operation of the system accordingly. Often, the control logic of the
AVC and some or all of the other subdevices will be integrated using a
single programmed microcontroller. Other subdevices not shown in
Figure 1 will generally be included in such a system, including timers,
audio amplifiers, and so forth, and the subdevices described herein are
presented as a representative sample only.

In the satellite tuner device 10, a tuner subdevice 26 (TUN)
performs the signal processing functions necessary to provide baseband
video signals to the connected devices. The AVC subdevice 20
receives user instructions from a user input/output {User 1/0) subdevice
27 {UIQ) {the front panel and/or remote control of the satellite tuner)
and system messages from the bus 16, and operates to select channels,
keep track of preset channel selections and so forth.

The VCR device 12 includes its AVC subdevice 22, and also a
User 1/0 subdevice 29 (U10), a terrestrial broadcast tuner subdevice 28
{TUN), a switchbox subdevice 30 (SB) and a videotape record/replay
deck 32. _

The television receiver device 14 includes its AVC subdevice 24
and also a user input/output subdevice 41 (UlO), a terrestrial tuner
subdevice 42 (TUN), a switchbox subdevice 44 {SB) and a video
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vi deo Cagsptbp subdevicy 46/CWIDL2, The User 1/0 subdevice 41 of the

television receiver includes an on-screen display (OSD) function 50, as
described hereinafter, and a remote control 41a for the receipt of user
control signals.

In operation, the tuner subdevices 26,28 and 42 can be regarded
as sources of video signals within the system. The video monitor
subdevice 46 can act as a destination for video signals, and functions
to display images to the user. The record/replay deck subdevice 32 can
act as a source and/or a destination of video signals, depending on
whether it is playing and/or recording at a given time.

Since the functional elements within the devices 10,12,14 are
addressable as system subdevices, any of the AVC subdevices
20,22,24 can take control of the bus and address commands to those
subdevices. This is done for example by an AVC subdevice which has
been informed of a user command by a User /0 subdevice and requires
control of subdevices at various points in the system to implement the
user’'s wishes.

System message formats for controlling the basic functions of
certain common subdevices are defined, while scope is left for defining
not only new commands, but also request and reply messages that
enable one system device or subdevice to interrogate another as to its
properties and status. Each switchbox subdevice 30 and 44 can be
controlled via the bus {or by its associated AVC subdevice) to connect
its output signal path(s) to a specified one of its input signal paths. For
example, if a user indicates to the television receiver device 14 that it
is desired to watch a certain satellite broadcast channel, suitably
addressed and coded system messages can be sent via the bus 16 to
ensure that the satellite tuner 10, VCR 12, card reader 13 and the
television 14 are active, to cause the satellite tuner 10 to select the
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say, fromthe point of view
television switchbox subdevice 44 to connect the appropriate signal

path from source to destination. There are many ways of arranging
these events with or without user intervention. For greatest user-
friendliness, the whole process can be controlied by the AVC subdevice
of the device which receives the user input. The information necessary
for building the signal path from source to destination can be obtained
by a suitable series of system request messages to the relevant devices
and subdevices.

in order to provide a user-friendly user interface for the system,
any AVC subdevice (hereinafter "AVC") may wish to display user
messages using the on-screen display (OSD) facility 50 of the User 1/O
subdevice 41. For example, when the television is activated by a user
and a signal path set up according to the user’s wishes, the AVC 24
may wish to confirm visually for the user which channel is being
watched.

Figure 2 shows a screen space 60 having three display fields F1,
F2, F3 available: these are positioned near the bottom of the display to
minimise the obscuring of television pictures. As shown in Figure 3,
a message M1 (in this case a status message from AVC 22 of the video
recorder 12) may occupy more than one field F1,F2 as will be described
hereinafter. As will also be described, if there are sufficient free fields,
two or more messages may be displéyed simuitaneously, as shown by
message M2 {from AVC 20 of satellite tuner 10} appearing in display
field F3.

The control and operation of the OSD is determined by protocols
for the dialogue language command, the OSD data and OSD status

requests. _
The dialogue language command may be used to select the

- ——

et Has Been Reﬁaced

T

ween
| ugs,
but ed
uely
and

h of

aI



es

nt r ol

t hat devi ce,

behavi our relative to the serial bus 16. In the physical
ntation of the device, there may or may not be cor |

e 70881 subdevices. In fact, in the enbodi nent ?ﬁ%&ﬁ&%gg@n devi ce
ne audi o/ video controller (AVC) type of subdevice which provides
and systematic interrogation intelligence for all
rel ayi ng system nesgages to and fromthose subdevices
di cated by the dotted data paths in Figure 1. The AVC subdevi ces al so
de the (distributed) controlling |logic of the systemas a whol e,
preting
di ngly.

P RAGATRSCE AR O34t S bSO P, o, et

subdevi gemmand foegenemgingt ©8Dumessages.

—

The response is in the format of the dialogue language command
followed by a résponse code. The response code may take one of four
values, namely "not implemented”, "reject”, "busy” or "completed”.
The response code ‘notimplemented’ indicates that the device does not
support this command or the specified operands. Response code
‘reject’ indicates that, whilst the device is generally able to execute the
received command, it is unable to do so on this occasion due either to
the same or another device command/request being received or the
current state of the device preventing exacution (for example the device
is inactive or is in an emergency state). Response code ‘busy’ indicates
that the device has received and is processing the command but the
final response (either ‘reject’ or ‘completed’) is at present unknown: the
final response will be sent on completion of processing. Response code
"completed” indicates that the command was executed as specified,
that is to say the language and character set specified by the dialogue
language command has been selected.

The OSD data protocol defines the format of the display data
transmitted. Data is transmitted in frames, the general format of which
is as shown in Figure 4, with single frame messages or the first frame
of a muitiple frame sequence carrying additional information to further
frames as described below. When data is transmitted in a multiple
frame sequence, locking is used to maintain the path from originating
to destination device. The first frame locks the destination and the final
frame unlocks it: a maximum number of frames (4 is preferred) is
specified for a locked sequence. When a message needs to be
displayed in muitiple lines on the television screen, each line is sent as

a separate frame sequence. When Japanese data is being transmitted,

is Sheet Has Been Reraced

" T

subdevi ces

em
t he



gmred nicrocontrol ler. Cther subdevices not shown in Fi gure 1

si ngl v

w | | y be included in such a system including tine |

anpl i 7086 forth, and the subdevi ces described hereﬁ'-rgﬂ %?‘gsent ed
as ar ative sarrple only. In the satellite tuner device 10, a tuner
subdev (TUN) performs the signal processing functions necessaryto
provid aseband video signals to the conRrect ed devices. The AVC subdevice
20 recqm®es user instructions froma user “i nput/output (User 1/0O subdevice
27 (U (& (the front panel and/or renote control of the satellite tuner) and
syst em @gessages from and, oper.at.es ect channel keep
track off preset ﬁ&ﬁ#@@f’%ﬂ?qﬁﬁﬂgg&*tﬁﬁm de?w&'%@mww qkﬁ@l udes

| (s AvCRsubdevi Cgﬁééyﬁa Grfy 2byke (HdradeP o B Eer? Subddddive frahidd.cS! ! @l

Preferably a timeout provision is made for locking whereby, if no
message portion {frame) is received by the user output subdevice for a
prgdetermined period when locked, the lock is removed and messages
from other subdevices may again be accepted.

As shown in Fig. 4, all frames are made up of 13 bytes. Thae first
byte (DTATR} indicates whether the OSD is European/American
requiring 1 byte per character or Japanese (requiring 2 bytes), whilst
the second (BYTE) indicates the number of DATA bytes following. The
folliowing DATA bytes (DATA1 to DATA11) specify the OSD data to be
displayed, although in the first frame of a frame sequence only 8
character data bytes are available (DATA4 to DATA11), with the
remaining bytes {DATA1 to DATAS3) carrying controlinformation relating
respectively to the language and character set, the message mode, and
the line sequence.

The byte for language and character set (DATA1) indicates the
chosen character set and language, the code being as in the dialogue
language command. The mode byte {(DATAZ2) indicates the importance
of the message as follows:

Normal : a normal message such as ‘Play’ sent from a VCR to
indicate that a cassette is being played.

Important : ~~ an important message such as ‘No Cassette’ sent from
a VCR when instructed to play or record gnd no

cassette is present in the record/replay deck.
Alert : a warning message, such as ‘Emergency’.

The line sequence byte (DATAS3) provides one of two indications,
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di splay (0sSD) function 50, as 8escribed hereinafter,
1 a for the receipt of user control signals.

depending on whether the frame is the first frame in the first line of a
single or multiple line message, or whether the frame is the first frame
in @ subsequent line of a multiple line message. In the first line of a
single or muitiple line message, this byte indicates the total number of
lines in the message, that is to say the number of frame sequences
which will need to be received before the message is complete. In the
sirst frame of a second or subsequent line of a multiple line message,
the DATA3 byte may carry other data.

The OSD status request is sent from a device to a dispiay
subdevice to obtain information about the OSD function.

The response to the OSD status request includes an Answer byte
indicating ‘not implemented’, ‘reject’ or ‘completed’. An answer of 'not
implemented’ indicates that the display subdevice does not support the
request or the option specified. An answer of ‘reject’ indicates that the
display subdevice has the ability to execute the received request but is
unable to do so on the present océasion due either to the same or
another display subdevice command/request being received or the
current state of the display device prevents execution (for example the
display is inactive or is in an emergency state).

A '‘completed’ answer indicates that the display subdevice wiil
display OSD data in the language and character set specified, and
includes a level byte indicating the OSD level supported by the display
device as shown in Table 1 below:

Table 1

Level Display device

1st Displays all modes {Normal, Iimportant and
Alert) in the same format.

2nd Supports separate formats for Normal and

important modes. Alert messages displayed
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in order to simplify the operation of devices generating messages
for display, the user output subdevice (the OSD function 50; Figure 1)
is given greater control of display than has heretofore been provided in,
for example, the system of EP-A-0505006 (PHQ 91010} referred to
earlier.

All OSD messages are given a fixed lifetime (suitably of at least
four seconds) by the OSD function which also handles the removal of
messages at the end of their lifetime. This removes the responsibility
from each subdevice sending a message to be displayed for timing the
display and subsequently sending a further message to the OSD
function requesting removal of the message. As will be appreciated,
this also reduces the number of messages on the intercorinecting bus
system. Should an originating subdevice wish to maintain a message
on screen for longer than its specifiéd lifetime, it is required to reissue
the display instructions within the original lifetime.

Figure 5 is a flowchart illustrating a number of the factors taken
into accouht by the OSD function in the handling of O0SD messages and
commencing with the receipt of a message for display 62. A check
(VALID?) 64 is made to ascertain whether message can be displayed
{for example whether the display is inactive or in an emergency state)
and, if not, a ‘reject’ message (SEND REJECT) 66 is sent as described
previously.

if the message can be displayed, its length in terms of the number
of fields required is determined and a check is made (FIELDS
AVAILABLE?) 68 on the current display status to see whether there are
sufficient presently unused display fields to accommodate the entire
message. if an earlier received message is being displayed, such that
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(HIGHER MODE?) 70 is made to determine their relative "importance".
if the earlier message has the same or a higher mode, the later message
fails and the SEND REJECT stage 66 returns a ‘reject’ message to the
originating subdevice of the later message. [f however the later
message has the higher mode, the earlier message is removed
completely from display (REMOVE PRESENT DISPLAY) 72 thereby
creating free display fields for the later message.

When there are free fields available (either originally or following
removal of an earlier message) the mode of the message is determined
as normal 74, important 76 or alert 78 and a message timer (not
shown) is loaded with the appropriate message lifetime; Tyomua (Step
80), Twwortant (Step 82), or Ty exr (Step 84).

Having set the timer, display of the message (BEGIN DISPLAY) 86
starts. A countdown loop 88, counts out the message lifetime and, on
expiry, removes the message from display (step 90). Following
removal, a "completed” message is sent (SEND COMPLETED) 92 to the
originating subdevice as previously described.

As shown, a further check may be included at step 94 whereby
messages with modes not satisfactorily identified as normal, important
or alert are deemed invalid and a "not implemented” message is sent to
the originating subdevice.

Setting of the display lifetime may be determined by the mode of
the message as previously described thereby setting the display
duration for that message. Alternatively, to reduce complexity in the
OSD function, the OSD function may assign a fixed lifetime to all
received messages regardless of their mode or originating device. In
Such a case, steps 74-84 of Figure 5 may be replaced by a single step
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priate channel, to cause the VCR switchbox subdevice 30 and the
ig@,gmmﬂmhbox subdevi ce 44 to connect the appropri RCEIB4pod2z pat h
uFCe to destination. There are nmany ways of arranging these events
Wi t hout user intervention. For greatest user- friendliness, the
rocess can be controlled by the AVC subdevi ce of the device which

s the user input. The infornatidh’necessary for building the signal
om source to destination can be obtained by a suitable series of
request messages to the rel evant devices and subdevices. In order to
a useroffsetttimgitiye tigwar to st eourtdewirotimerstangatdised for all messages.

in order to reduce conflicts, which may occur when a first
rhessage is being dispiayed and a second message is received by the
display subdevice, the display subdevice manages the OSD messages
in accordance with the following conditions:

- tﬁe display subdevice treats each message as a single object,
rather than as a set of separate lines to ensure that the display
remains free from parts of previous messages and avoids the
possibility of messages becoming mixed on screen;

- accepts a command to display a message and determines
whether display is possible depending on the size of the
message and availability of display fields. An acknowledge

- message may then be transmitted to the originating
subdevice indicating whether the message has been displayed;

- a received OSD message will overwrite {that is to say
completely replace) a previous message unless the display
function determines that there are sufficient available display
fields for the simuitaneous display of both messages;

- only one message at a time may be displayed per originating
device or subdevice.

The above conditions, as implemented by the display subdevice,
have advantages for the originating devices in that they are not required
to search for free lines on the display, nor are they required to consider
options supported by individual lines of the display, and they can send
messages directly to the display subdevice without the prior step of
issuing requests. An advantage to the user is that no partially
Overwritten messages can appear on the display.

From reading the present disclosure, other modifications
will be apparent to persons skilled in the art. Such modifications'may
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device (hereinafter "AVC') may w sh to display user nessages
n-screen display (OSD) facility 50 of the User 1/0O subdevice 41.
For e e, t he teIeV|S|on is activated by a user an®CIMBIYNEM2 pat h
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st at us ssage from AVC 22 of the video recorder 12) may occupy nore than
one fielfl F1 , Fvolvenidthebcfedturesi wehichenes nllfeady kiown | in atheo design,
describgE, if there_are sufficien fr?e fields nore nessages nay be
di spl aydl si nul maAEERRLHIE and use Rﬁ‘ commumcatnon N bus systems, domestic

audio/video apparatuses and component parts thereof and which may
pe used instead of or in addition to features already described herein.
Aithough claims have been formulated in this application to particular
combinations of features, it should be understood that the scope of the
disclosure of the present application also includes any novel feature or
novel combination of features disclosed herein either explicitly or
implicitly or any generalisation thereof, whether or not it relates to the '
same invention as presently claimed in any claim and whether or not it
mitigates any or all of the same technical problems as does the present
invention. The applicants hereby give notice that new claims may be
formulated to such features and/or combinations of such features during
the prosecution of the present application or of any further application

derived therefrom.
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CLAIM(S}

1. Alocal communication system comprising a plurality of devices
;merconnected for the communication of messages via one or more data
channels, each device including at least one functional subdevice
element, the subdevices in the system including a user output
subdevice for displaying user-readable messages to a user of the
system, 8 user-readable message being determined by status
information of a device, composed into a user-readable message by the
subdevice element of that device, and transmitted directly or indirectly
to the user output subdevice for display, characterised in that each
user-readable message is assigned a display lifetime and, independently
of the originating subdevice of a message, the user output subdevice
times the message lifetime and removes the message from display on
expiration of its lifetime.

2. A system as claimed in Claim 1, wherein a user-readable
message transmitted to the user output subdevice for display includes
an identifier for the originating subdevice and, following receipt, the
user output subdevice transmits a reply message directly or indirectly
to the originating subdevice indicating whether or not the user-readable
message has been displayed.

3. A system as claimed in Claim 1, wherein a subdevice
originating a user-readable message is operable to determine a display
lifstime for that message and to include an indication of the lifetime in
2 message, and the user output subdevice is operable to detect the
indication and apply the indicated lifetime.

4. A system as clasimed in Claim 3, wherein an originating
subdevice includes timing means and is operable to resend a message
to the user output subdevice within the lifetime of that message to
extend the duration of its display.
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sent of conpletion of processing. Response code "conpl eted” Indicates that
the cofmand wasnedeJor dhakmessage;i apd the user output subdevice assigns a

lifetime to a received message on the basis of its display mode.

6. A system as claimed in Claim 3, wherein the user output
subdevice is operable to determine and apply a lifetime to received user-
readable messages not containing an indication of originator-set lifetime.

7. A system as claimed in Claim 1, wherein the user output
subdevice applies a uniform lifetime to each received user-readable '
message regardiess of its originating device.

8. Adisplay device for use in a system as claimed in Claim 1, the

display device having the technicai features of the user output
subdevice of the system.
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LOCAL COMMUNICATION SYSTEM AND
STATION FOR USE IN SUCH A SYSTEM

The invention relates to a local communications system, and to a
device for use in such a system. In particular the present invention
relates to a local communications system comprising a plurality of
devices interconnected for the communication of messages via one or
more data channels, each device including at least one functional
subdevice element, the subdevices in the system including a user
output subdevice for displaying user-readable messages to a user of the
system, a. user-readable message being determined by status
‘information of a device, composed into a user-readabie message by the
subdevice element of that device, and transmitted directly or indirectly
to the user output subdevice for display.

Examples of local communication system of the type set forth in
the opening paragraph are described in our European patent applications
EP-A-0505006 (PHQ91010) and EP-A-0535749 (PHQ 31036).

A problem with existing systems is the requirement for an
originating subdevice to monitor the display of messages sent.

According to the present invention there is provided a system as
set forth in the opening paragraph, characterised in that each user-
readable message is assignhed a display lifetime and, independently of
the originating subdevice of a message, the user output subdevice times
the message and removes the messaée from display on expirafion ofits -
lifetime.

The use of lifetimes, which may be assigned by the originating
subdevice and indicated in the first field of a message or commonly
assigned to all messages regardless of origin by the user output
subdevice, allows simplification of originating subdevices which would

no longer be required to time their own messages and issue requests for



lines in the nessage, that is to say the nunber of frarre sequences Wwhi ch

wll need to be received before the nessage i s conpkete: t
of a second or subsequent line of a nultiple line %@CEMEE‘FI‘%%E

may carry other data.” The OSD status request is sen roma device
di spl ay subdevice to obtain information about the Dif upgtMAR H9he
response to the OSD status request includes an Answgr '
i mpl enment ed’
i ndi cates that the display subdevice does not suppor

byte indicati

"reject' or 'conpleted . gn answer of { n

frame
Dyt e

t he réquest..qx Jihe

option specified. An answer of 'reject' indicates that the display

subdevi ce has tReyvapbt Mégsggegmq%%ﬁdﬁgf {mphye&;}néequest but is unable to
Hresent occasi on due either to the sane or another display

subdevi ce commuand/Thejoventior furgherprovides adisplay device operable to dispiay

do so on the

messages and handle the timing of message lifetimes in the manner of
the user output subdevice in the system hereinbefore described.
Further aspects and features of the invention will become apparent from
reading the following description and claims.

Embodiments of the invention will now be described, by way of
example, with reference to the accompanying drawings, in which:

Figure 1 shows a domestic audio/video system embodying the
invention, |

Figures 2 and 3 illustrate the positioning of message fields on a
display;

Figure 4 illustrates an on-screen-display control function used in
the system of Figure 1; and

Figure 5 is a flowchart illustrating OSD message control and
timing.

Figure 1 shows a domestic video entertainment system comprising
a satellite broadcast tuner 10, a video cassette recorder (VCR) 12, a
Smart card reader 13 and a television receiver 14, all connected to a
serial data bus 16. Video and audio signals are passed within and
between the devices 10, 12 and 14 using, for example, SCART
{Euroconnector) plugs, sockets and muitiwire cables.

The serial data bus provides for distributed control of the bus,.and
allows commands and other messages to be uniquely addressed for
specific "devices”, such as the apparatuses 10, 12, 13 and 14, and
also for specific "subdevices" within each device.

Within each of the devices 10,12 and 14 there are shown blocks
representing subdevices. The division of a device into subdevices is

necessary only in a logical sensse, that is to say, from the point of view



current state of the display device prevents execution (for exanple the

display is inactive or is in an energency state). A reenpteted
i ndi cates that the display subdevice will display OSp wwcﬂ?m%gﬂig

and character set specified, and includes a |evel byjefindicating th

| evel supported by the display device as shown in Tabl ¢
Di spl ay device 1st spl ays all node
(Normal, Inportant and Alert) in the s3me format. 2n '
Supports separate formats for Normal and | nportant des. Alert nessag

Level

di spl ayed
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of its behaviour relative to the serial bus 16. In the physical
implementation of the device, there may or may not be corresponding
separate physical subdevices. In fact, in the embodiment shown, each
device includes one audio/video controller (AVC) type of subdevice
which provides the control and systematic interrogation intelligence for
all subdevices within that device, relaying system messages to and from
those subdevices as indicated by the dotted data paths in Figure 1. The
AVC subdevices also provide the (distributed) controlling logic of the
system as a whole, interpreting user commands and controlling the
operation of the system accordingly. Often, the control logic of the
AVC and some or ali of the other subdevices will be integrated using a
single programmed microcontroller. Other subdevices not shown in
Figure 1 will generally be included in such a system, including timers,
audio amplifiers, and so forth, and the subdevices described herein are
presented as a representative sample only.

In the satellite tuner device 10, a tuner subdevice 26 {TUN]}
performs the signal processing functions necessary to provide baseband
video signals to the connected devices. The AVC subdevice 20

receives user instructions from a user input/output (User 1/0) subdevice

27 (UIO) (the front panel and/or remote control of the sateilite tuner)

and system messages from the bus 16, and operates to select channels,
keep track of preset channel selections and so forth.

The VCR device 12 includes its AVC subdevice 22, and also a
User /O subdevice 29 (U10), a terrestrial broadcast tuner subdevice 28
(TUN}, a switchbox subdevice 30 (SB) and a videotape record/replay
deck 32.

The television receiver device 14 includes its AVC subdevice 24
and also a user input/output subdevice 41 {UIO}, a terrestrial tuner
subdevice 42 (TUN)}, a switchbox subdevice 44 {SB) and a video

age

OSD

1



REPLACEMENT SHEET 9 in the sane format as | nport anie—3«d
Displays all nodes in different formats. In order ORBPHﬂﬁEMﬁﬂTt%%p ration

of devices generating nmessages for display, the user utpu[ subdevic (the
OSD function 50; Figure 1) is given greater control al &@ %

her et of ore been provided in, for exanple, the systgmijo éﬁﬁ y‘g 5006 (PHQ
91010) referred to earlier. Al OSD negsages are gijve tijme
(suitably of at |east four seconds) by the OSD fungtion which al so hgndl es
t he renoval of

monitor subdevice 46 (VID). The User |/O subdevice 41 of the
television receiver includes an on-screen display (OSD) function 50, as

r'\

described hereinafter, and a remote control 41a for the receipt of user
control signals. _

In operation, the tuner subdevices 26,28 and 42 can be regarded
as sources of video signals within the system. The video monitor
subdevice 46 can act as a destination for video signals, and functions
to display images to the user. The record/replay deck subdevice 32 can
act as a source and/or a destination of video signals, depending on
whether it is playing and/or recording at a given time.

Since the functional elements within the devices 10,12,14 are

‘addressable as system subdevices, any of the AVC subdevices
20,22,24 can take control of the bus and address commands to those
subdevices. This is done for example by an AVC subdevice which has
been informed of a user command by a User |/0 subdevice and requires
control of subdevices at various points in the system to implement the
user’s wishes.

System message formats for controlling the basic functions of
certain common subdevices are defined, while scope is left for defining
not only new commands, but also request and reply messages that
enable one sysfem device or subdevice to interrogate another as to its
properties and status. Each switchbox subdevice 30 and 44 can be
controtled via the bus {or by its associated AVC subdevice} to connect
its output signal path(s) to a specified one of its input signal paths. For
example, if a user indicates to the television receiver device 14 that it
is desired to watch a certain satellite broadcast channel, suitably
addressed and coded system messages can be sent via the bus 16 to
ensure that the satellite tuner 10, VCR 12, card reader 13 and the

television 14 are active, to cause the satellite tuner 10 to select the



nmessages at the end of their lifetine. This renoves

each subdevi ce sending a nessage to be displayed for
subsequently sending a further nmessage to the OSD fu
removal of the message. As will be appreciated, this
nunber of nessages on the interconnecting bus system
subdevice wish to maintain a nessage on screen for |
specified lifetinme, it is required to beissue the di ¢play instructions

within the original lifetine. Figure 5 is a flowhart=st+tostrati ng a nunber

from
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at i ng

of the factors taken into account by the OSD function in the handling of
fopridtaRhanngl, tbicausB thé MCR BivithbdxBubidadscd 80 aidIRbay 62.- A

OSD nessage
check (VALI

path from source to destination. There are many ways of arranging
these events with or without user intervention. For greatest user-
friendliness, the whole process can be controlled by the AVC subdevice
of the device which receives the user input. The information necessary
for building the signal path from source to destination can be obtained
by a suitable series of system request messages to the relevant devices
and subdevices.

In order to provide a user-friendly user interface for the system,
any AVC subdevice (hereinafter "AVC™) may wish to display user
messages using the on-screen display (OSD) facility 50 of the User I/0
subdevice 41. For example, when the television is activated by a user
and a signal path set up according to the user’s wishes, the AVC 24
may wish to confirm visually for the user which channel is being
watched. '

Figure 2 shows a screen space 60 having three display fields F1,
F2, F3 available: these are positioned near the bottom of the dispiay to
minimise the obscuring of televisioﬁ pictures. As shown in Figure 3,
a message M1 {in this case a status message from AVC 22 of the video
recorder 12} may occupy more than one field F1,F2 as will be described
hereinafter. As will also be described, if there are sufficient free fieids,
two or more messages may be displéyed simultaneously, as shown by
message M2 {from AVC 20 of satellite tuner 10) appearing in display
field F3.

The control and operation of the OSD is determined by protocols
for the dialogue language command, the OSD data and OSD status
requests.

The dialogue language command may be used to select the

S
D’ﬁyaGA.i s made to ascertain whether nessage can be displ ayed
(for exanpl e telewisingn switchiioxpsuhdevce it itp\gonfnreatithenappiapsiate \signalt e)



and, i f not,

previously.

AVAI LABLE?)

sufficient presently unused display fields to acco
nmessage. If an earlier received nessage is being displa&

there are insufficient free display fid@dds to accommp ¢
a conparison of the respective nodes of the two messages

a 'reject' nessage (SEND REJECT) 66 is rsgllL;

68 on the current display status to see }

language and character set to be used by a device receiving the
command for generating OSD messages.

The response is in the format of the dialogue language command
followed by a reéponse code. The response code may take one of four
values, namely "not implemented”, "reject”, "busy” or "completed”.
The response code 'not implemented’ indicates that the device does not
support this command or the specified operands. Response code
‘reject’ indicates that, whilst the device is generally able to execute the
received command, it is unable to do so on this occasion due either to
the same or another device commandirequest being received or the
current state of the device preventing execution {for example the device
is inactive or is in an emergency state). Response code ‘busy’ indicates
that the device has received and is processing the command but the
final response {either ‘reject’ or ‘completed’} is at present unknown: the
final response will be sent on completion of processing. Response code
"completed” indicates that the command was executed as specified,
that is to say the ianguage and character set specified by the dialogue
language command has been selected.

The OSD data protocol defines the format of the display data
transmitted. Data is transmitted in frames, the general format of which
is as shown in Figure 4, with single frame messages or the first frame
of a multiple frame sequence carrying additional information to further
frames as described below. When data is transmitted in a muitiple
frame sequence, locking is used to maintain the path from originating
to destination device. The first frame focks the destination and the finai
frame unlocks it: a maximum number of frames (4 is preferred) is
specified for a locked sequence. When a messagé needs to be

“displayed in multiple lines on the television screen, each line is sent as
a separate frame sequence. When Japanese data is being transmitted,

10
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(H GHER MODE?) 70 is made to determne their relative

earlier nessa -
the SEND REJECT stage 66 returns a 'reject' nessage taEF\l:Pé;

"i nportance-

ge has the sane or a higher node, the |

subdevi ce of:-the |ater nmessage. |f however the |at

hi gher node, the earlier message is renoved conpl ete R
PRESENT DI SPLAY) 72 thereby creating free display fi¢l s for the I
message. Wien there are free fields avaglable (eithe dei-gtmal Ty or

foll owi ng renoval of an earlier nessage) the node of {t he ness
determined as normal 74, inportant 76 or alert 78 and

shown)
[err]
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message (BEG N,{joS5hiRYanyB@ byte character code between successive frames.

Preferably a timeout provision is made for locking whereby, if no
message portion (frame) is received by the user output subdevice for a
predetermined period when locked, the lock is removed and messages
from other subdevices may again be accepted.

As shown in Fig. 4, all frames are made up of 13 bytes. The first
byte (DTATR)} indicates whether the OSD is European/American
requiring 1 byte per character or Japanese {requiring 2 bytes), whilst
the second (BYTE} indicates the number of DATA bytes following. The
following DATA bytes (DATA1 to DATA1 1} specify the OSD data to be
displayed, although in the first frame of a frame sequence only 8
character data bytes are available (DATA4 to DATA11), with the
remaining bytes (DATA1 to DATAS3) carrying control information relating
respectively to the language and character set, the message mode, and

the line sequence.

-
Ssage tiner (not

r

80),
of the

The byte for language and character set (DATA1) indicates the

chosen character set and language, the code being as in the dialogue
language command. The mode byte (DATA2) indicates the impori:ance

of the message as follows:

Normal : a normal message such as ‘Play’ sent from a VCR to
indicate that a cassette is being played.
Important : *~~ animportant message such as ‘No Cassette’ sent from

a VCR when instructed to play or record apd no

cassette is present in the record/replay deck.
Alert : a warning message, such as ‘Emergency’.

The line sequence byte {DATA3} provides one of two indications,



starts. A countdown | oop 88, counts out the nessag g PENTENARHEEDN

expiry, renoves the nessage fromdisplay (step 90)} t MGk aj, a

"conpl et ed" nessage is sent (SEND COVPLETED) 92 tofthe originating

subdevi ce as. previously described. As shown, a fur{hér Gé W b

i ncluded at step 94 whereby nessages wi th nodes nof $atisfactoril :

identified as normal, inportant or alery are deened invalid and a "ni)t

i mpl ement ed” nessage is sent to the orieéji nating suldevice..Settineg—et the

display lifetinme may be determ ned by the node of the nessage as previously

described thereby setting the display duration for that nmessage.
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ina subsequent line of a multiple line message. In the first line of a
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single of muitiple line message, this byte indicates the total number of
ines in the message, that is to say the number of frame sequences
which will need to be received before the message is complete. In the
first frame of a second or subsequent line of a mulitiple line message,
the DATAS byte may carry other data.

The OSD status request is sent from a device to a display
subdevice to obtain information about the OSD function.

The response to the OSD status request includes an Answer byte
indicating ‘notimplemented’, ‘reject’ or ‘completed’. An answer of 'not
implemented’ indicates that the display subdevice does not support the
request or the option specified. An answer of ‘reject’ indicates that the
display subdevice has the ability to execute the recsived request but is
unable to do so on the present ocﬁasion due either to the same or
another display subdevice command/request being received or the
current state of the display device prevents execution (for example the
display is inactive or is in an emergency state).

A ‘completed’ answer indicates that the display subdevice will
display OSD data in the language and character set specified, and
includes a level byte indicating the OSD level supported by the display

device as shown in Table 1 below:

Table 1

Level Display device

1st Displays all modes {Normal, Important and
Alert) in the same format.

2nd Supports separate formats for Normal and

important modes. Alert messages displayed



Such a case,

of setting the tiner to a countdown tine standardi sed for
order to reduce conflicts, which may occur when a first ngss

L1

steps 74-84 of Figure 5 may be replaced by a single step

alREPDACEMRNTSSHERT

di spl ay subdevi ce manages the OSD nessages in accordance W

condi tions: -

object, rather than as a set of separat8e lines to ensure,

renmai ns free

t he di spl ay subdevice treats each nessage ati single
h

at the display

fromparts of previous nmessages and avoids th

in the same format as Important.

3rd Displays all modes in different formats.

in order to simplify the operation of devices generating messages
tor display, the user output subdevice (the OSD function 50; Figure 1)
is given greater control of display than has heretofore been provided in,
for example, the system of EP-A-0505006 (PHQ 91010) referred to
earlier.

All OSD messages are given a fixed lifetime {suitably of at least
four seconds) by the OSD function which also handles the removal of
messages at the end of their lifetime. This removes the responsibility
from each subdevice sending a message to be displayed for timing the
display and subsequently sending a further message to the OSD
function requesting removal of the message. As will be appreciated,
this also reduces the number of messagses on the interconnecting bus
system. Should an originating subdevice wish to maintain a message
on screen for longer than its specified lifetime, it is required to reissue
the display instructions within the original lifetime.

Figure 5 is a flowchart illustrating a number of the factors taken
into account by the OSD function in the handling of OSD messages and
commencing with the receipt of a message for display 62. A check
(VALID?) 64 is made to ascertain whether message can be displayed
{for example whether the display is inactive or in an emergency state}
aﬁd, if not, a ‘reject’ message { SENb REJECT) 66 is sent as described
previously.

If the message can be displayed, its iength in terms of the number
of fields required is determined and a check is made (FIELDS-
AVAILABLE?) 68 on the current display status to see whether there are
sufficient presently unused display fields to accommodate the entire

message. If an earlier received message is being displayed, such that




possibility of messages becom ng m xed on screen; - accepts a command 1

di spl ay a nessage and determ nes whether display is possif ;' ”é'"gm;rngﬂm
the size of the nmessage and availability of display fields! “acknow edge
messagé may then be transmitted to the originating subdeyji de i ndicati n? i
whet her t he nmessage has been displayed; - a received OS nesBégﬁAR/iW

overwi.te (that is to say conpletely replace) a previous jneissage unl ess

di splay function determ nes that thereigre sufficient avajl

fields for the sinultaneous display of both nessages; -

I spl ay
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at a time may be displayed per originating device or subdevice.

The above

conditions, atsheirenrgrﬁnﬁ&h?ﬁcigﬁt tfp6e 4Bl FRIESY HRcommodate a later

message, a comparison of the respective modes of the two messages
(HIGHER MODE?) 70 is made to determine their relative "importance”.
(f the earlier message has the same or a higher mode, the later message
fails and the SEND REJECT stage 66 returns a ‘reject’ message to the
originating subdevice of the later message. [f however the later
message has the higher mode, the earlier message is removed
f;ompletelv from display (REMOVE PRESENT DISPLAY) 72 thereby
creating free display fields for the later message.

When there are free fields available (either originally or following
removal of an earlier message) the mode of the message is determined

.as normat 74, important 76 or alert 78 and a message timer (not
shown) is loaded with the appropriate message lifetime; Tyoaua, (Step
80}, Tiporrant (Step 82), or T, ey (Step 84).

Having set the timer, display of the message (BEGIN DISPLAY) 86
starts. A countdown loop 88, counts out the message lifetime and, on
expiry, removes the message from display (step 90}. Following
removal, a "completed” message is sent (SEND COMPLETED) 92 to the
originating subdevice as previously described.

As shown, a further check may be included at step 94 whereby
messages with modes not satisfactorily identified as normal, important
or alert are deemed invalid and a "not implemented” message is sent to
the originating subdevice.

Setting of the display lifetime may be determined by the mode of
the message as . previously described thereby setting the display
duration for that message. Alternatively, to reduce complexity in the
OSD function, the OSD function may assign a fixed lifetime to all
received messages regardiess of their mode or originating device. In
Such a case, steps 74-84 of Figure 5 may be replaced by a single step

he
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of setting the timer to a countdown time standardised for all messages.

In order to reduce conflicts, which may occur when a first
message is being displayed and a second message is received by the
display subdevics, the display subdevice manages the OSD messages
in accordance with the following conditions:

- the display subdevice treats each message as a single object,
rather than as a set of separate lines to ensure that the display
remains free from parts of previous messages and avoids the
possibility of messages becoming mixed on screen;

- accepts a command to display a message and determines
whether display is possible depending on the size of the
message and availability of display fields. An acknowledge
message may then be transmitted to the originating
subdevice indicating whether the message has been displayed;

- a received OSD message will overwrite {that is to say
completely replace} a previous message unless the dispiay
function determines that there are sufficient available display
fields for the simuitaneous display of both messages;

- only one message at a time may be displayed per originating
device or subdevice.

The above conditions, as implemented by the display subdevice,
have advantages for the originating devices in that they are not required
to search for free lines on the display, nor are they required to consider
options supported by individual lines of the dispiay, and they can send
Messages directly to the display subdevice without the prior step of
issuing requests. An advantage to the user is that no partially
°V°_fwritten messages can appear on the display.

From reading the present disclosure, other modifications
will be apparent to persons skilled in the art. Such modifications may

o
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12 invol ve other features which are already known in



manuf acture and use of | ocal comrunication bus systens, donestic
audi o/ vi deo appar atuses and conponent parts thereof and whi ch y used
instead of or in addition to features already desc{T} gmn SHEET h\ough

at i ons
of features, it should be understood that the scopg 3@ surg of
the present application also includes any novel feat r 0 HrMAR
conbi nati on of features disclosed herein either explijcitl 'lci‘tly or
any generalisation thereof, whether orlot it relatle 0 the sanme injJention
as presently clainmed in any claimand whether or not_l M.tl.ga &y or
all of the sane technical problens as does the present invention. The
appl i cants heggiveiothenotaatereshavhicbwace aaineadmykmhoﬁmutlﬁ edesign,such
features and/or c rrbl nat i ns of ?U?CFZ f eatures durbng (%I%rosecutlon of the
present appl i- 2@y UF°8P 3¢ PliIqsal calpmunicatiqn, bus systemns, domestic

audio/video apparatuses and component parts thereof and which may

pe used instead of or in addition to features already described herein.
Although claims have been formulated in this application to particular
combinations of features, it should be understood that the scope of the
disclosure of the present application also includes any novel feature or
novel combination of features disclosed herein either explicitly or
implicitly or any generalisation thereof, whether or not it relates to the
same invention as presently claimed in any claim and whether or not it
mitigates any or all of the same technical problems as does the present
invention. The applicants hereby give notice that new claims may be
formulated to such features and/or combinations of such features during
the prosecution of the present application or of any further application

derived therefrom.



derived therefrom 1 3 CLAIMS) 1. A local conmunication system
conprising a plural.ity_ of devices interconnected fqr_fhe conmminicati
nessages via one or nore data channel s, each devic Rmm@mmaﬁﬂﬂ{féaﬂ one

out put subdiﬁ.bgiv'fﬂmmJﬂﬁﬂlﬂﬂmﬁmlﬁf’ devi ces | r”retsgalg;‘i;jé ﬁ fki it i o
AR89 i

functi onal

system a user - r eadabl‘e fres8age bei ng determi ned by 4t
devi ce, conposed into a user-readabl e n@ssage by tHe

n of

0.

¢n of a

CLAIM(S)
1. Alocal communication system comprising a plurality of devices

interconnected for the communication of messages via one or more data
channels, each device including at least one functional subdevice
element, the subdevices in the system including a user output
subdevice for displaying user-readable messages to a user of the
system, @ user-readable message being determined by status
information of a device, composed into a user-readable message by the
subdevice element of that device, and transmitted directly or indirectly
to the user output subdevice for display, characterised in that each
user-readable message is assigned a display lifetime and, independently
of the originating subdevice of a message, the user output subdevice
times the message lifetime and removes the message from display on
expiration of its lifetime.

2. A system as claimed in Claim 1, wherein a user-readable
message tranémitted to the user output subdevice for display includes
an identifier for the originating subdevice and, following receipt, the
user output subdevice transmits a reply message directly or indirectly
to the originating subdevice indicating whether or not the user-readable
message has been displayed.

3. A system as claimed in Claim 1, wherein a subdevice
originating a user-readable message is operable to determine a display
lifetime for that message and to include an indication of the lifetime in
a message, and the user output subdevice is operable to detect the
indication and apply the indicated lifetime.

4. A system as claimed in Claim 3, wherein an originating
subdevice includes timing means and is operable to resend a message
to the user output subdevice within the lifetime of that message to
eéxtend the duration of its display..



subdevi ce el enent of that device, and transmtted directly or _indiJectly to

the user output subdevice for display, character{Sggn t SHEEh
user -readabl e nes ﬁﬁ{l s assigned a display lifetfi At e dently of

the oriqginating s wﬂﬂﬂ sage, the user oultput subdevi c i mes the
i ﬂ”MﬂEssage from di 4pllay0 6rMAR YAt fon of its

nmessage lifetine
lifetime. 2. A systemas cl"aifed*in Oaim1, wherei{n a user-readgblie
message transnmitted to the user outputigubdevice §f or di spl ay incljliies an
identifier for the originating subdevice and, follLow.ng.recelpioidhe user
out put subdevice transmts a reply nessage directly or indirectly to the
originating subdeyi cg LGt Not 4t -re nessage
has been di spl ay?é. % hgﬁgﬁgtée%%e{s C ‘giqﬁegﬂla'?ﬁ h%h%,se%\r)\hérgﬁﬁgg‘ﬁgﬁbdevi ce
originating a user-readable message is operable to specify a display

mode for that message, and the user output subdevice assigns a
lifetime to a received message on the basis of its display mode.

6. A system as claimed in Claim 3, wherein the user output
subdevice is operable to determine and apply a lifetime to received user-
readable messages not containing anindication of originator-setlifetime.

7. A system as claimed in Claim 1, wherein the user output
subdevice applies a uniform lifetime to each received user-readable
message regardless of its originating device.

8. Adisplay device for use in a system as claimed in Claim 1, the
display device having the technical features of the user output
subdevice of the system.



originating a user-readable nmessage is operable to determne a display
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a5 cl al ned

in Claim1l, wherein a ®USE IN SUCH A SYSTEM

Absgtract

A local communication system has a number of stations
connected for the communication of messages by one or
more data channels. One of the stations comprises a
display device operable to display message sent by
other stations in one or more of a plurality of
fields. Each message to be displayed is given a
display is given a display lifetime (80-84), which is
determined by a mode value (74-78) set by the
originating subdevice or commonly assigned by the

display device. The display determines whether there

are sufficient display available (68) to display a

received wmessage and handles the timing (88)

and

subsequent removal from display (90) of a message on
expiry of its display lifetime, independently of the

originating station.

Figure 5




originating a user-readable nessage is operable to specify a display node
for that nessage, and the user output subdevice assigns alifetine to a
recei ved nessage on the basis of its display node. 6. A system as clained
in Claim3, wherein the user output subdevice is operable to determ ne and
apply a lifetinme to received user- readabl e nessages not containing an

I ndi cation of originator-set Iifetine.17. A systemas clained in Caiml,
wherein the user output subdevice appliles a uniformlifetinme to each
recei ved user-readabl e nessage regardless of its originatin '
di splay device for use in a systemas clainmed in Caim1l
devi ce having the technical features of the user output
system
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