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A video processing device for automatic
tuning of an audio-video signal (86) in accor-
dance with a topic selection (80) made by a user.
A user makes a selection of a subject matter topic
from a menu (82) and the necessary tuning is
thereafter automatically done under control of a
menu control interface (82). In the example of
digital information (90) transmitted in the verti-
cal blanking interval of a video signal, the menu
control interface (82) automatically adjusts the
tuner (88) in accordance with the menu selection
made by the user to choose an arbitrary channel
and page of information within the channel. The
menu or menus can be received from the incom-
ing information, or can be stored in a memory
(100).
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WO 94/17629 PCT/US93/00589

AUTOMATIC TUNING RADIO/TV USING FILTERED SEEK

DESCRIPTION

Field of the Invention

This invention relates to an apparatus which can be uscd with any typce
of audio-vidco device (TV, monitor, radio ctc.) having a tuncr which is
used to sclect a frequency or frequency range, and morc particularly to an
apparatus which will provide automatic customized tuning to an arbitrary
frcquency(s) in accordance with the sclection of a subject matter (topic)
by a uscr, thercby rclicving the uscr of the nccessity of cxtensive interaction
with the audio-vidco device in order to locate a channcl or station which

carrics the desired information.

Background Art

In presently uscd radios and TVs, many stations or channcls broadcast
information which covers a wide range of topics including topics such as
news, sports, music, comedics, ctc. Within cach of these catcgorics many
different breakdowns occur. For example, sports can cncompass baschall,

baskcrball, track =ad Nield, horse racing, cte. Within cach of thesc sub-
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categorics, further breakdowns can be made. For example, bascball could
include bascball games being played by any of the major fcaguc or minor
fcaguc tcams. The sclection of a particular station or channcl covering the
particular cvent, for example a particular bascball game, is not straight-
forward, and for that rcason many diffcrent types of guides are published
to help the user locate the station or channcl carrying the spccific program

in which hec or she is interested.

In the radios in common use today there exist two ways to indircetly sclect
a broadcasting station. Onc way is by the usc of programmed buttons in
which thc user can program a sclect button to cause the tuner to adjust to
a particular radio station. Howevcer, this has scveral limitations. Onc is
that the number of favorite stations that can be presclected cannot cxceed
the number of buttons or some multiple thercof in the case of thosc radios
which allow multiplc layers of button dcfinition. Further, the sclect but-
tons arc only valid for a limited gcographic arca. In a car radio, this can
be particularly bothcrsome as hills or range will distupt reception of the
preferred stations. In order to solve this limitation, radios often cmploy a
sccond mcans of indircctly tuning the radio. This sccond way is the so-
called “scck” button which allows thc uscr to scck cither up or down the
radio spcctrum for a strong carricr signal. Howcver, the scck button also
has its limitations as it is best suited for listeners with cither a broad range
of subject matter interests or an untiring index finger. For cxample, for a
listencr looking for a classical music station there is no altcrnative but to
listen to cach station in turn, waiting at times if a commercial is occurring,
while rcpeatedly sccking in order to find that station which broadcasts

classical music.

In the world of tclevision, a similar problem cxists which is cven morce cx-
tensive. Duc to the large number of channcls available to most viewers,
including the many cable channcls now available, a viewer is often over-
whelmed by the number of stations available for viewing. Even when (he
viewer knows the exact program and broadcast channcl (for example NBC
on 2) the viewer will still have trouble locating the program on cable wherc
the cablc channcl numbers arc often unrclated to the broadcast channcl
numbers. This problem is furthe: compounded when the viewer is travel-
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ing and in an arca where he or she is unawarce of where NBC is to be found
or when the local broadcast station will air the viewer’s favorite programs.
A known solution to this problem is the guides which arc published and
which describe local programming. However, these guides arc now quite
large, often hard to read, not always up to date, and often very incomplcte.
Another attempted solution is the listing which can be broadcast on a fixed
cable station where the listing will give a guide to the local programming.
However, the user must first locate this programming guide station, if it
cxists, and then must often wait until the listing scrolls back to the current

viewing timec.

A very recent development in the usc of digital signal coding is the broad-
casting of unique valucs with program listings. Thesc valucs arc used to
cnable automatic VCR recording. A fixed guide listing the various chan-
ncls and programs in a sclected arca will contain a uniquc code number for
cach program. A uscr punches in the code numbers of the programs which
he or she wishes to automatically record on the VCR. The VCR then au-
tomatically tuncs to thosc programs when they arc broadcast and stores
them on tape for later viewing by the uscr. This type of automatic VCR
recording places the burden of program sclection upon thc uscr who must
wade through large program guides (thesc units do not help the user focate
the codc). Further, the sclection may be dependent on geographic arca,
sincc therc may be a ncccsﬁty to refer to different guides in different ge-
ographical arcas. This typc of automatic tuning is similar in somc ways
to the tuning of older VCRs with a timer which will allow the uscr to sct
the TV channcl and time that the VCR is to be turned on and off. The
differcnce is that, with this ncw development, the uscr need only enter the
program code and the device will then automatically turn itsclf on and off

bascd on that code sclection.

At the other extreme of automatic tuning arc the aforementioncd pro-
grammcd sclect buttons for radio or automatic program sclection by some
new “smart” radio/TVs based on a knowledge of prior user habits. These
devices provide only a limited “choice” among a fixcd list of known cntrics.

Preprogram sclections or sclections based on prior habit requirc that the
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user have cstablished a stable, geographically fixed cnvironment for vicw-

ing. These “smart” devices will not aid the cclectic user or the new uscr.

In all of these types of tuning arrangements, the user must know the pro-
grams that arc offcred and must make presct sclections of specific pro-
grams and times in order to automatically record these programs or to
directly view/listen to them. Prior art techniques do not allow a uscer to
mercly sclect a subject matter topic (c.g. sports, classical music) wherce the
unit will then provide dynamic, customized filtering in accordance with the
topic chosen by the user. Further, these prior art devices arc limited to the
particular gcographic arca in which the user is located and they’re fixed in
terms of the spccific programs that arc available and the specific times

during which thesc programs arc broadcast.

It is apparcnt that there is at best only limited help to a listener or viewer
in locating a station or channel of his or her interest, and in particular
therc is no way to allow the listener or vicwer to make a sclection bascd
on subject matter (without knowing beforchand the specific programs that
arc availablc) without the nccessity of the vicwer or listener struggling
through many diffcrent channcls or stations until the channcl or station

sending the desired subject matter is found.

It is therefore an object of the present invention to provide an apparatus
and technique for providing dynamic filtcring whercin broadcast signals
arc filtcred for prescntation to a uscr, in accordance with a choice of a

topic or subject mattcr made by the uscr.

[t is another object of the present invention to provide an apparatus and
technique wherecin a group of broadcast signals arc automatically pre-
scnted to a user bascd on a choice of general topic or subject matter of in-

tcrest to the uscr.

[t is another object of the present invention to provide an apparatus and
technique for providing dynamic customized filtering of broadcast signals
reccived by a radio or TV device 1o atlow antomatic tuning to a plurality
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of broadcast signals carrying topical information rclating o a subject

mattcr choice made by a uscr.

It is another object of this invention to provide an apparatus and tech-
niquc for dvnamic filtering of broadcast signals reccived by a radio or TV
device in accordance with a subject matter choice made by the uscr, where

the filtering technique is not limited by geographical arca.

It is another object of the present invention to provide a low cost, simple
device which can be used with cexisting TVs or monitors, or radios, and
which will allow a listencr or vicwer to locate a channcl or station carrying
a topic of interest to the user without requiring cxtensive user involvement

in the tocation of the channcl or station.

It is another object of the present invention to provide a device for auto-
matic tuning of a TV or radio in accordance with a geaeral topic sclected
by the uscr, where the range of topics from which the sciection is made can
be continuously updated, and where the uscr nced not have knowledge of
the available programming.

It is another objcct of this invention to provide an apparatus for automatic
tuning of any typc of audio-video device having a tuncr therein which is
used to sclect an arbitrary frequency or frequency range rclated to a cho-
scn subjcct matter topic, where automatic tuning occurs without limitation
duc to geographic arca or range from a sclected channel or station and
without limitation duc to thc number of available channcls or stations.

It is another object of the present invention to provide an apparatus for
automatic tuning of an audio-vidco device in accordance with a topic sc-
lection made by the user, where the advantages of the invention increase

as the number of channcis or stations reccived by the audio-video device

increascs.
It is another object of this invention to provide an apparatus and tech-

nique for automatic tuning of any typc of audio-video device having a

tuner thercin, where the automatic tuning i accemplished in a manner in
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which the source of the desired information is substantially invisible to the

USCr.

It is another object of the present invention to provide an apparatus and
tcchnique which is particularly suited to automatic tuning in a TV sct or
monitor to switch between channcls or between vertical blanking lines

(VBI) lincs in accordance with a topic sclection made by a uscr.

[t is another object of the present invention o provide an apparatus which
can be used with a TV sct or monitor to allow a user direct access Lo in-
formation which is not restricted to onc broadcast channcl or linc cluster
within that channcl, where the user nced only indicate the subject matter

of interest from a mcnu or list of topics.

Brief Summary of the Invention

This invention allows a uscr to gain rcady access to information broadcast
to a mass audicnce, and provides automatic uscr-customized tuning in ac-
cordance with the sclection of a gencral topic of interest by the user. The
user nced not know what specific programs arc available or the times of
broadcast of particular programs. Tuning is to an arbitrary frequency or
frequency range corresponding to a channcl or station broadcasting the
subjcct matter topic of interest. This topic of interest can be sclected from
a list which is broadcast with thc incoming TV or radio signal, or which
can be located in memory in the apparatus. The menu, or list, can be fixed
or updated in time, and there can be onc or many menus or lists. For cx-
ample, cach TV channcl can provide a menu or list characterizing the type
of information it transmits, or there can be a master menu or listing or-
ganizing by subject matter the information carricd by many diffcrent

channcls or stations.

By taking advantage of VBI on tcicvision and FM subcarricrs on radio the

user is offered moarc contrat in locating 2 broadcast of choice.  The
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broadcaster can include digital information along with the traditional
signals to allow thc apparatus to classify all signal carricrs by topic (not
by specific program or time of broadcast). Of course, the signal carricr can
broadcast different programs matching different subject matter topics at
different times of the day. A uscr makes a topic sclection by a key word
or via a hicrarchy of menus or lists, in cach instancc using an input device
such as voice, keyboard, remote control, cte. Internal logic within the ap-
paratus then instructs the tuncr in the TV or radio to advancc to the signal

carricr or carricrs that match the topic sclected by the uscr.

The apparatus can broadly comprisc a mcans for receiving any transmit-
ted digital information that arrives with the broadcast signal. a tuncr
mcans for sclecting a frequency or frequency range, a data acquisition
mcans (decoder) which extracts or translates digital information in the sc-
lected frequency range, a processing means including memory and logic for
controlling the tuncr in accordance with a topic sclection made by the user
from a menu or list, a user input device which intcracts with the processing
mcans to allow thc sclection of a topic of intcrest by the user and the
prescntation of a list of topics availablc to the user, and optionally a dis-
play mcans for displaying the mcnu or list of available topics to the uscr
50 that a sclection can be made. The digital information which can be
broadcast along with the traditional incoming signal can be, for cxamplc,
transmitled in the vertical blanking interval (VBI) of a TV signal or in an
FM subcarricr on an audio signal. Othcr formats are possiblc, and the
invention is not limited to any particular way in which the digital infor-
mation rclating to classification by subject matter is incorporated in the
broadcast signal. Further, the invention is not limited by the mcans for
rcceiving the broadcast signal, which signal can be reccived via antenna,
cable, fiber optics, ctc. It is also possible to have the broadcast signal come
dircctly from a VCR, lascr disk, CD, RAM ctc. as in a conference situ-
ation where a prescentation is to be made via a tape onto a monitor to be
vicwed by a large audicnce. In this latter situation, a tuncr may not be
requircd and the apparatus would then be used to control the decoder
(data acquisition unit) in order to present information relating to a desired

topic choscn by the uscr.,
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This apparatus can be uscd to automatically tunc to an arbitrary fre-
quency in accordance with the subject matter desired to be received by the
uscr, where that subject matter can be the traditional broadcast signal or
digital information sent along with the traditional signal. For example, the
broadeast signal can contain digital information in addition to the usual
radio or video signal. The present invention can be used for automatic
tuning to a frequency or frequency range in which the transmitted digital
information of intcrest is automatically sclected.  In this situation, the
digital information in the broadcast signal could include coded information
identifying the type of information content of the digital information, as
well as the information itsclf. If the broadcast signal docs not include
coded digital information classifying the transmitted information by sub-
ject matter, the menu or list can contain the classification.  For cxample,
the apparatus can store in memory data which classifics by subject matter

the present content of any broadcast station or chanacl,

A particularly interesting application is for Tcletext information which is
sent with a vidco signal where many channcls transmit information and
where cndless loop formats arc presently used. In this application, the in-
ventive apparatus automatically sclects the frequency (channcl) and VBI
linc in which thc desired information is located in accordance with a uscr
selection from a menu or list. The data acquisition mcans or decoder then
automatically translatcs the data in that particular linc in which the dc-
sircd information is located. As the number of channels transmitting in-
formation incrcascs and as the amount of information per channcl
increascs, the advantage of the present invention becomes cven more ap-
parcnt since it reduces user involvement and more quickly locates the de-

sircd information.

This device utilizes a multi-step sclection process (although the term
“multi-step” is also used in somc cases where only onc step sclection is re-
quired by the user because some presclection process has been incorpo-
rated before the user is asked to sclect). First, a user is allowed to sclect
a subject or topic of interest. The device will then present a targeted dis-
play or targeted sclection options containing all and just the programs
meeting the user’s current interest  This relicves the user of the burden of
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rcading an cntirc program guide. The sccond stop is the uscr sclection of
a program from the targeted fist. This allows options and flexibility for
ncw programming not possible with preprogrammed tuning. This sclection
may be explicit, as from a hist, or indircct, using a stop/next function with

a scck key.

The terms “menu” and “list”, as used hercin, arc meant to include all tex-
tural and visual presentations which provide a user a way (o indicate a
choicc of a topic or subjcct matter. The menu or list can thercfore be

formed by icons, rcal images, graphic lists of topics, clc.

These and other objects, fecatures, and advantages will be apparent from

the following morce particular description of the preferred embodiments.

Brief Description of the Drawings

Fig. I is a schematic illustration of an apparatus allowing automatic tun-
ing in accordance with a uscr topic sclection as applicd to an audio device,
such as an AM/FM radio.

Fig. 2 is a schematic illustration of an apparatus uscd to provide automatic
tuning in accordancc with a uscr topic sclection for use with a TV sct or

monitor.

Fig. 3 is anothcr block diagram of an automatic tuning apparatus in ac-
cordance with the present invention uscd with a TV sct or monitor, where
two scparate tuncrs arc applicd, onc of which is uscd with the digitat in-
formation transmitted with the traditional broadcast signal, while the

other is the tuncr which is normally a part of a TV sct.

Fig. 4 is a block diagram of an apparatus which is particularly suitablc for
usc with a TV sct or manitor. and o particular for a VBI multi-signal

SUBSTITUTE SHEET



WO 94/17629 PCT/US93/00589
- 10 -

subject tuning device, using fixed or VBI-defined menus from which the

uscr sclects a topic.

Best Mode For Practicing the Invention

in a general sensc, the invention is an apparatus and technique for auto-
matic tuning in an audio-vidco device where the automatic tuning is cus-
tomized in accordance with a topic or subject matter sclected by the uscr.
This topic is sclected from a menu or list which can be fixed or altcrable
to allow continuous updating. Further, this menu or list can be located in
memory in thc apparatus, or can be broadcast as part of the broadcast
signal rcceived by the apparatus. A uscr input device cnables the user to
make a topic sclection and filter logic, or menu logic, is uscd to reccive the
input from the uscr and to provide signals which cause the tuncr to ad-
vance to the broadcast carricr containing information which matches the
sclection made by the uscr. As an option, thc menu or list available Lo the
uscr can be shown on a display means such as a TV scrcen or a monitor
screen, a computer screen, printer, audio output (voice) cte. The audio or
vidco signal is processed in the usual manner while any digital information
transmitted with the broadcast signal, which is uscd to characterize the
information content of the signal in accordance with subject matter, is
pracessed for entry into the menu logic or filter logic. The tuncr will cither
be advanced continuously until a match is made, or the tuncer will be di-
rectly sct to a carricr known to provide the desired subject matter. Thesc
principals will bc morc apparcat in the following discussion, which will
describe the invention as applied to both radio and TV.

Fig. 1 illustrates auwtomatic tuning with an audio device, such as an
AM/FM radio. All radio broadcasting is divided into various subject
matter categorics, for cxample contemporary music. classical music, rock
music, top 40 sclections, sports, news, cte. Numbers arc assigned to this
list so that the subject matter carried by a particular station is character-
ized by a reference number. Eaciv radio siation s cncouraged to broadcast
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the number or numbers of the subject matter category that best suits the
station’s broadcast information.  This number or numbers is broadcast
within a subcarricr ticd to the fundamental carrier frequency. Subcarriers
arc alrcady in usc for functions such as paging, stock hstings, and other
commecrcial interests.  Thus, providing a digital subcarricr indicating a
number corresponding to a subject matter category is casily within present

day capability.

Upon dctecting a uscr-sclected topic via an input made by the user, the
apparatus causcs the tuner to scan the airwaves via an cxisting scck func-
tion in the radio. After the tuner detects a clear signal frequency, a sub-
carricer decoder checks for a topic category broadcast in the subcarricr. If
a topic category number is present and if the detected topic number
matchcs the topic requested, the apparatus would stop the tuncr. If there
is no match or if the broadcast signal docs not include digital information
coding thc topic catcgory, the apparatus would advance the tuner to the
next clear signal. At this time the process would repeat, and the decoder
would look for transmitted digital information classifying the subject mat-
ter in the transmitted signal. If the code number transmitted with the
signal matches the code number of the topic sclected by the user the ap-

paratus stops the tuncr at that station.

Fig. I illustrates a block diagram for carrying out the tuning mcthod dc-
scribed in the previous paragraph. A uscr input device 10, such as a rc-
motc control, keyboard, voicc activated unit, ctc. provides an input to the
filter logic circuit 12. Filter logic circuit 12 is uscd to comparc the uscr’s
topic sclection choice with the digital information code containcd in the
transmittcd AM/FM signal to determinc if a match is made. The broad-
cast signal is indicated by arrow 14 which is an input to the tuncr 16 con-
taincd in thc audio device. Tuncr 16 provides an input to the digital
decoder 18 which is used to decode a subcarrier transmitted with the
broadcast signal and which would contain a digital code categorizing the
subjcct matter of the incoming signal. For cxample, the digital code could
indicate that this station is broadcasting classical music. The tuner also
provides an output along linc 20 to the conventional audio circuits which

process the audio signal for output via the speakers. These conventional
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circuits arc indicated by the signal processing unit 22 which provides an

output via linc 24 to the spcakers 26.

The digital decoder 18 provides an output via linc 28 to the filter logic
circuit 12. The output from decoder 18 is the characterization code con-
taincd in the subcarricr of the AM/FM signal received by the tuner. Filter
logic 12 then comparcs that code number with the topic sclection made by
the user using input device 10. If a match is madc, an output is sent from
filter logic circuit 12 to the tuncr 16 halting the tuner at that station. If
no match is madec. the filter logic will provide an output telling the tuncr
to continuc to advance, or scck, to the next clear station. This will con-
tinuc until a match is madc, at which time the signal from the filter logic
circuit 12 will tell the tuncr to stop at that station.

The filter logic circuit 12 can be of conventional design providing the usual
comparc functions which causc the tuner (o continuc to scck new stations
or to stop at the station which provides a match.

Fig. 2 illustrates the application of this invention to a TV sct. The usc of
FM subcarriers to the audio signal can be used for automatic tuning in a
manncr similar to that described with respect to the radio apparatus of
Fig. I, or the VBI lincs can be used to carry the digital information char-
acterizing the information content of the reccived signal. In addition the
TV screen display provides advantages which allow a morc advanced sys-
tem to be constructed, where the system is onc that docs not rcly on vol-
untary broadcaster participation. For cxamplc, onc or morc VBI lincs
could be purchased on a local station. The tuning logic can be sct upon
installation to locate these lincs or the logic can instruct the tuncr to scan
all VBI flincs looking for a uniquc signal identifying code. This VBI
broadcast would contain many pages to support a hicrarchy of menus or
lists for topic sclection. For example, SPORTS can be a topic on the main
menu followed by BASEBALL on a sccond level menu. Such VBI mcnu
systems are well known in the art and currently in use around the world.
Upon rcaching the full topic description (BASEBALL) the VBI decoder
would then display the page(s) of bascball games currently in progress and

thosc about to begin in the immicdinte future, This feature is also common
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in conventional VBI systems, for example with respect to stock reports
which are currently broadcast with continual updating.  The user would
then sclect the preferred game from the menu display on the TV and the
tuncr would automatically advance to that gamc in accordance with a
signal rcccived from the menu logic circuit.  The actual channcl location
of the gamc could be completely invisible to the user but included in the
digital VBI data that creates the menus. In this system, the menus can be
broadcast or can be stored in intcrnal memory. A master menu can be
uscd to cncompass the information content of scveral TV or cable chan-

nels, or the channels can choosc to transmit their own menu or menus.

Referring to Fig. 2, the TV tuncr 30 reccives an input RF signal as indi-
cated by arrow 32. This signal can be received by antenna, cable, fiber
optic, ctc. It can contain digital information which codcs the information
in the RF signal in accordance with subject matter. A menu logic interfacc
34 is provided which functions in a manncr similar to the filter logic circuit
12 of Fig. 1. That is, menu logic unit 34 is an intcrfacc between the uscr
and the tuncr which rcads the menus or lists and provides a signal indic-
ative of where the tuncr should go to locate channels dclivering informa-

tion which matchcs the topic sclection made by the uscr.

A uscr input dcvice 36 (remote control ctc.) is uscd by the uscr to make a
topic selection from any menu or listing which could be presented on the
TV display 38. Display 38 is connccted to the usual display driver 40,
which is a well known circuit. In Fig. 2, two diffcrent signal processing
paths arc provided. Onc is the usual vidco signal processing path whercin
the video output of the tuncr is sct to the standard TV signal processing
circuits 42 and then to a switch 44. The other signal processing circuit is
for the coded digital information which is used to characterize the infor-
mation content of the video signal being transmitted by that channcel. This
digital information is decoded and used by the menu logic unit 34 to au-
tomatically adjust the tuncr. This sccond signal processing path also pro-
vides an input to switch 44 to cnable display of the menu or listing of
interest or the broadcast vidco signal. Mcnu logic unit 34 providces a signal
to switch 44 allowing cither a menu or the broadcast video information to

be shown on the display.
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In morce detail, the tuner 30 provides an output via linc 46 to the VBI de-
coder 48, Dccoder 48 decodes the coded digital information broadcast
along with the video signal, and provides an output back to the menu logic
unit 34 via linc 50. Dccoder 48 also provides an output to a display gen-
crator 52, which is uscd to provide information suitable for display onto
the display unit 38. This can be cither a display adequate for a computer

or a display adcquate for a TV.

Mcnu logic unit 34 provides an output to tuncr 30 via linc 54. This is the
control signal which instructs the tuner to automatically move to a channcl
transmitting information which matches the vicwer’s sclection made by an
input from the uscr input device 26. Mcnu logic unit 34 also provides an
input to VBI decoder 4R to control the VBI linc being decoded by decoder
48. As noted, a switch control signal is provided via linc 56 from the menu
logic unit 34 to switch 44. This switch control signal determines whether
the vidco signal is passed to the display driver 40 or whether a menu is

passcd to the display driver 40.

The components shown in the block diagram of Fig. 2 arc well known in
the art. Examples of these will be described in more detail with respect to
Fig. 4, which is a morc complcte diagram of a system designed to utilize
digital coding information transmitted in the vertical blanking intcrval.

Fig. 3 is a block diagram of an apparatus for usc with an audio-vidco dc-
vice and is similar to the block diagram of Fig. 2, cxcept that a scparate
tuncr is uscd for the coded digital information that is broadcast along with
the video signal. The broadcast signal is scant to a tuncr 58 whosc output
is sent to a decoder 60 which decodes the digital coding data transmitted
with the broadcast signal. Deccader 60 provides an output to the menu
logic unit 62 which reccives inputs from the user via uscr input device 6.
A mecnu display unit 66 is optional, it being possible to display the menu
on the TV sct as indicated with respect to the apparatus of Fig. 2. Mcenu
logic unit 62 provides an input (o both the tuncr 58 and decoder 60.
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[n this cmbodiment, a separate tuncr is provided for the digital informa-
tion uscd to code the incoming broadcast signal in accordance with subject
matter categorics. The audio-video device 68 includes the conventional
tuncr 70, decoding and image building circuit 72, and outputs 74 to the
uscr.  These outputs include display onto the screen of the TV sct or

monitor, or spcakers in the casc of an audio device.

In this apparatus, tuncr 58 sclects the frequency of the carricr signal and
decoder 60 extracts the digital information which catalogs the transmitted
signal in accordance with subject matter. Mecnu logic unit 62 reccives both
this digital information and a signal from the uscr indicating the topic
matter of interest.  Depending upon a reading of the digital information
transmitted with the broadcast signal, the menu logic unit provides an
output to the tuncr and decoder to look for another broadcast signal or
portion within that signal in order to find a match. When a match is
found, a signal is transmitted to the tuner of the audio-video unit 68 in

order to automatically changce that tuncr.

Figure 4

Fig. 4 is an apparatus particularly designed for transmitting digital coding
information such as tcletext now found in the vertical blanking interval
(VBI) of a broadcast signal. Thc system of Fig. 4 provides automatic
tuning in accordance with this digital information. As background, it is
well known that digital data is often transmitted along with an incoming
signal, where the digital data can be provided to selected subscribers, or
to the public at large. For cxample, subscribers to privale systems can
reccive scrvices related Lo business and stock market quotations, where the
stock market prices arc transmitted over telephone lines and arc reccived
by a modem at the subscriber’s terminal.  Having a computer and key-
board cntry device cnables the subscriber to sclectively access digital data
which is sent over the telephone lines, in order to display this data on a

computer screen. Many services of this type arc availabic, but the expensc

SUBSTITUTE SHEET



WO 94/17629 PCT/US93/00589
- 16 -

of the service is not trivial. Additionally the subscriber must have a com-
puter and a modem in order to be able to fully participate in the range of
services offered to the subscriber.  Information retricval and subscriber
scrvice systems of this typce which usc mudems arc not within the scope of

this invention.

In addition to thesc subscriber scrvices, many TV channels transmit pro-
grams including digital data, where the digital data is transmitted with
vidco signals and is stored in the vertical blanking interval (VBI). This
data can be cxtracted using a decoder which then re-integrates the trans-
lated digital data to a regular video signal that can be displayed on the TV
screen. Close-captioning is donc this way where the captions arc displayed

on the screen simultancously with the video picturc.

Three major applications of VBI lincs cxist in common usc today. The
first is for TV control data to support color levels, signal synchronization,
and VCR programming control. A sccond application is linc lcasing
whercin a company can buy a time slicc for a single transmission of data
via VBI to authorized reception sites. A third application is in the dclivery
of public information, although access by the public can be restricted by
the use of data cncryption, authorization by box 1D, or through thc use

of custom data formats.

An cxisting systcm is the Tcletext system authorized by the FCC in lincs
10-18 of the transmission band. Telctext is a one-way data transmission
system that is sent out as part of a TV signal, whether the signal is sent
out via satellite, cable, or regular broadcast TV. The Teletext information
is available free of charge to vicwers, and there arc many types of Teletext
scrvices being offered at this time. These services cover Lopics such as
cultural affairs, home and catalog shopping, sports. news, financial infor-
mation, weather, and other types of statistics. Such Teletext information

is regularly offered by the major networks.

Teletext and graphics arc transmitted as digital data squeczed into a
broadcast television signal in the vertical blanking interval. This interval

is the time at the end of cach television ficld when the cathode-ray heam
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is cul off whilc it rcturns to start the next ficld.  Teletext is scnt as an
cndless loop of pages where the data for the pages arc transmitted scrially
at the ratc of 13,500 bits per sccond, per VBI linc used. The total rate of
transmission is dependent upon the number of lines (up to &) used to

transmit the data.

At the uscr end, a decoder is used to convert the Teletext data to a regular
vidco signal that can be displaycd on a TV screen. Any of the pages in the
loop can be accessed at random. However, because an cndless loop format
is uscd, it takes time for cach page to come around in the loop. This means
that there is a delay between the time the page number is entered and the
time that the page actually appecars on the TV screen. In turn, this im-
poscs a practical limit to thc number of pages that a Teletext scrvice can
offer. Onc way to alleviate this delay is to transmil the morc important
pages of information morce than once within the endless loop, so that thesc
pages will come up faster.  For cxample, indices arc transmitted scveral

times in the loop since these pages arc more important to the uscrs.

When using Teletext, it is not possible to access any page of information
without the attendant delay in being able to extract and display the digital
information. The cndlcss loop of information is continuously updated and
is often changed so that a desired page is no longer part of the loop of in-
formation that is transmitted. Since the presently available Teletext de-
coders are rather expensive, and further since the case of cxtracting
information is limited, such systems have not found great popularity. The
apparatus and technique described in U.S. 4,894,789 (K.Y. Ycc) ad-
dresscs these problems and describes a system in which consumers can
economically utilize the digital data that is sent with video signals. The
device of that patent allows a user to extract selected information and to
store and retricve this information without the described restrictions

normally attendant to the cndless-loop format.

As noted, public information is traditionally rebroadceast in very bricf (30
scconds) repeat loops which allow the user to jump between information
pages. The disadvantage of the repeating data loops is that a long loop

will bore the uscr while the uscr waits for the requested page to arsive,

SUBSTITUTE SHEET



WO 94/17629 PCT/US93/00589

- 18 -

while a short loop scverely limits the amount of information that can be
delivered. To increase the amount of information without increasing the
waiting time, modcern decading boxes can support VB1 scrvices that trans-
mit continuously on scveral adjacent VBI lincs. However, current FCC
limitations allow at most 10 VBI lines per channcl. This mcans that, at
best, a single channcl VBI scervice could offer ten times the information of

a single linc scrvice.

One way to escape the limitation described in the previous paragraph is to
purchasc individual lincs or clusters of lines on a multiplicity of channcls.
Each linc or linc cluster could run a scparate data loop, cach loop being
30 scconds long. With existing Teletext devices the user would be required
to turn to a particular channcl for a particular subjcct, such as channcl 4
for weather and channcl 7 for sports, or as an alternative would requirc
the uscr to specify a particular VBI linc for weather and another VBI linc
for sports within the samc channcl. The burden of locating the correct
information loop is currcntly upon the uscr. As will be appreciated, as the
number of channcls incrcascs and as the number of VBI lincs used to
transmit digital information increascs, the burden npon the user becomes

excessive.

The apparatus of Fig. 4 automatically locates information rclevant to a
desired topic bascd on a sclection made by the uscr from a master menu,
or other menu, which can be presented on a display, such as a TV sct,
monitor, printer, ctc. Thc apparatus can include a tuncr for the sclection
of a frequency or frequency range and a decoder for transtating relcvant
information within the desired frequency or {requency rangc. There is a
menu control interface between the user and the tuner which automatically
controls the tuncr in accordance with a menu selection made by thc uscr.
This is particularly advantageous if large amounts of input data arc rc-
ccived which arc in many different channcls and where the information
content within any given channcl is very lengthy. Thus, the source of the
relevant information can b invisiblc to the user and is located by this ap-
paratus without cxtensive involvement and participation by the uscr. The
master menu or menus covering different topics can be stored in memory

or, as a preferablc alternative, can be transmitted with the incoming -
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formation so that thc master menu or any other menu can be constantly
updalted in accordance with the updating of the information. As an cx-
ample, a cablc company owning scveral channcls can have a master menu
describing the information content in a topical way that is transmitted
along with the incoming video signal. This master menu can fist the topics
of digital information which the viewer may wish to extract. The master
menu can be presented on the display device by an entry made for cxam-
ple, through a remote control, and the viewer can then sclect a topic from
this master menu. Mcans arce provided to automatically change the tuncr
and the data acquisition unit (decoder) to go to the proper channcl and the
sclected page of information within that channcl in order to deliver infor-
mation rclative to the sclected topic to the display device.

Of course, cvery channcl can present its own menu describing the various
topics about which information is sent with the video signal. In that casc,
the uscr would call up the menu rclating to that channcl, sclect a topic
from thc menu, and the apparatus would automatically decode all of the
information rcccived from that channcl in order to sclect and present on
the display device information relevant to the sclected topic. In this casc,
also, there is automatic tuning and decoding bascd on thc menu control
interface, where the source of the information, (for cxample, a channcl or
page within an cndless loop of data presented within that channcl) is sub-
stantially invisible to the user. As will be appreciated, as the number of
channels or frequencics in which digital information is transmitted is in-
creascd, and as the information content within cach channcl is increascd,
this automalic tuning and/or decoding provides a tremendous advantage
and makes morc uscr-fricndly systems in which information is transmittcd
along with other signals such as vidco, FM, ctc.

Referring morc particularly now to Fig. 4, a user input device 80, such as
a conventional remote control, key pad, joy stick, touch screen or touch
pad, ctc. allows the uscr to interact with a menu control interface circuit
82. The menu control interface circuit is uscd to present a master menu
or another mcnu for review by the vicwer on a display device 84 which
could be a computer screen, a TV screen or monitor screen, a printer, ctc.

and to control other circuitry bascd on a menu sclection by the user.
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An input signal is reccived by the unit 86, which could be a cable feed,
antenna, fiber optic, clc.  An cxample is a composite video-digital input
as might be presented by a channcl transmitting digital data in the vertical
blanking intcrval of the TV signal which also contains the video informa-

tion.

The apparatus also includes a tuncr 88 and a data acquisition unit 90,
which is conventionally a signal decoder. Depending upon the type of in-
coming signal, digital, analog, FM, ctc. many different types of decoders
arc known in the art for decoding these signals. The tuncr is used for sig-
nal cxtraction and would sclect a frequency or frequency range in which
the input information is reccived. For cxample, the tuner would sclect onc
of thc many channcls that arc uscd for transmission of TV signals. The
signal source 86 is connccted to tuncr 88 via linc 92 and is also connected
to the signal dccoder or data acquisition unit 90 via linc 94. If the input
signal source is a video or intermediate frequency demodulated signal of
the type received from a VCR, channel sclection, or frequency sclection,
is not nccessary and the input signal would be sent over linc 94 directly to
the decoder 90. Typical analog input signals such as RF/modulated
signals arc transmitted on linc 92 to the tuncr-signal extraction circuit &8.

In accordancc with the present invention, automatic frequency sclection
andjor dccoding is accomplishcd in accordance with a menu sclection
madc by the user. An input for tuncr control is provided from the menu
control interface circuit via linc 96 to the tuncr 88 and via linc 98 to the
signal dccoder or data acquisition unit 90.

Information relevant to a desired topic, as sclected by the user from the
menu displayed on a display device 84, is also presented on this display
device.  This is accomplished through the digital memory buffer 100
(which is optional) the display gencrator 102, the display memory 104, and
the display driver 106. Componcnts 100, 102, 104, and 106 opcrate to
present in the appropriate display format the digital data sclected by the
data acquisition unit 90, where display control is accomplished by signals

providing display control from the menu control interface 82 via lines 108
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and 110. Depending upon the speed of the display generator 102 the dig-
ital memory buffer 100 may not be needed. Display gencrator 102 creates
bits for display, taking digital input information and converting it to an
appropriate cha racter representation for display on display device 4. The
display driver 106 is also a well known component and is used to make
certain that the bits to be displayed arrive at the proper speed for presen-
tation on the display device 84. Normally, display driver 106 would rcad

the digital bits from a buffer, such as the display memory 104.

The menu control interface could be a portion of a central processing unit
or could be a scparatc integrated circuit within the processor. The con-
nections from the menu control unit 82 to the tuncr X8, decader 90, display
memory 104, display generator 102, and display driver 106 could be via a

control bus which is well known in the art.

The menu control interface can include logic circuits which provide sc-
lection of a particular channcl and also of a particular VBI linc if the dec-
sired incoming information is transmitted in the vertical blanking interval
of an incoming vidco signal. This logic could be provided cither by hard-

ware or software.

As an cxamplc of components which can be uscd for the various units in
the block diagram, the user input device 80 can be a remole control, a
keypad, joystick, touch screen, touch pad, ctc. The display device 84 can
be, for cxample, a TV or monitor screen, a computer screen, a projecction
screen, a printer, cte. The input signal can be provided from a cable feed,
antenna, fiber optic connection, telephone line, clc. The menu control
interfacc can be a single chip or a plurality of chips, or be provided
through programming. Any microprocessor chip, such as an Intel K086
or 80286, is suitable. The tuncr/signal extraction unit &R can be a standard
VCR or TV tuner with remotc input. The data acquisition unit, or signal
decoder 90, can be a Phillips SAA 5231 video processor chip. The digital
memory buffer 100 can be any memory chip as available from many ven-
dors. The display gencrator 102 is, for cxample, provided by a Phillips
SAA 5245 Teletext decoder chip. The display memory 104 is also any

conventional memory chip as provided by numerous vendors. The displn
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driver 106 can be the Motorola MC 383 chip graphic driver. As an al-
ternative, ITT markets a chip (CCU 3002) that can provide menu control

functions and display onto a screen.

In opcration, a user would turn on the apparatus and then cnter a signal
from the uscr input device to the menu control interface R2. This signal
would rcquest a menu to be shown, such as a master menu describing
many differcnt topics which may be available over several frequency
ranges or channcls. The menu control interface unit 82 would then notifly
the tuner and would automatically sclect the channct over which the mas-
ter menu is broadcast.  As an alternative, the mastcr mcnu can be in
mecmory which would be called forward by the menu control interface (or
display on unit 84. Thc uscr would then make a sclection of a particular
topic from the master menu and this would cause the menu control inter-
facc to provide another signal over line 96 to the tuner 88 for sclection of
a particular frequency or frequency range. There would also be a signal
over linc 98 to the data acquisition unit or decoder 90 in order to sclect
where in the desired frequency range or channel the relevant information
is located. The data acquisition unit would then extract information rcle-
vant to thc topic sclected by the uscr for presentation to the digital mem-
ory buffer 100, or dircctly to the display gencrator 102 if the display
gencrator is sufficiently fast. This information would then be displayed
on the display unit 84 using the display memory 104 and display generator
106.

The master menu or any other menu can be transmitted as information
along with other digital information. This allows the information scndecr,
such as a cablc company, to constantly updatc the menus in accordance
with updating of thc digital information. Thus, as a preferable alternative
the mcnus arc broadcast along with the data and can be dircctly presented
on the display device 84 by the uscr, as well as being entered into memory
under control of the menu control interface circuit 82. The menus can list
the topics and also include submenus for further claboration of informa-
tion rclative to any particular topic. [f desired, the menus can indicate the
channcl or frequency range in which the relevant information is containced,

but such address listing is not nccessary in this apparatus where the sc-
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lection of a particular frequency range and a page of information within
the particular frequency range arc automatically accomplished. Once the
uscr sclects an information topic this apparatus can locate the correct data
loop by using an internal lookup table stored in a random access memory
or rcad-only memory, or the apparatus could pull the location off a
broadcasted master index. Once the apparatus switches lines/channcls the
user will be offered additional fevels of choices to further define and locate
the desired information. As noted, these additional choices could result in
further intcrnal linc/channcl switching. Once all choices arc made the ap-
paratus can opcratc as a standard Teletext decoder within the sclected
data loop requiring the user to request the master index to switch data
loops or the cxistence of scparate data loops can be hidden from the uscr
and cvery information page request could result in internal linc/channcl

switching totally unscen by the uscr.

While the invention has been shown with respect to particular embod-
iments thereof, it will bc apparent to thosce of skill in the art that changes
can be made without departing from the spirit and scope of the present
invention. For cxample, different levels of programming can be made to
accomplish a dcsircd function through various programs or subroutincs,
or additional levels of hardwarc can be provided to provide different fevels
of automatic location and sclcction of information. It is also anticipated
that techniques, in to filtered scck (digital information coding the subject
matter content of the broadcast signal scnt along with the signal) and
menu or list selection, may be cnvisioned to provide tuning to an arbitrary
frequency in accordance with a gencral or specific subject matter topic
(content) choscn by a uscr.
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I. An apparatus for automatic tuning control in a rcceiver which reccives
broadcast signals, said tuning control bcing by a filtcred scck operation,
wherein said apparatus includcs:

rcceiving mears for receiving incoming broadcast signals and providing an
output to a tuncr, cach of said signals having associatcd therewith coded data
characterizing the subject matter content of the associated broadcast signals,

a tuner for sclecting a frequency or frequency range from the output of said
recciving means and for providing an output to a rcading mcans,

rcading means for rcading said coded data accompanying a broadcast signal
in said frequency or frequency range from said tuncr, and for providing an
output Lo a comparison means,

a uscr input device cnabling a user (o intcract with said apparatus to make a
sclection of a subject matter topic,

comparison mecans {or comparing the uscr’s sclection of a subject matter topic
with the coded data from said reading mcans characterizing the subject mat-
ter content of a broadcast signal corresponding to said frequency or frequency
range,

mcans for advancing said tuncr in a scck made to a plurality of frequencics,
and

control mecans between said means for advancing and said comparison means
for deciding whether to advance said tuner based on whether a match is madce
between said coded data from said recading means and said user’s sclection
of a subjcct matter topic. ‘

2. The apparatus of claim 1, where said mcans for advancing advances said
tuncr through a succession of broadcast signals having subjcct matter content
matching the subjcct matter topic choscn by the uscr, said control means in-
cluding further mcans cnabling the uscr to prevent said means for advancing
from advancing to the next broadcast signal having a match in subject matter
to the subject matter topic chosen by the user.

3. The apparatus of claim 1, where said control means includes means to hold
said tuncr at a frequency corresponding to a broadcast signal having a subject
matter content matching the subject matter topic chosen by said user, said
apparatus including further mecans for advancing said tuncr to another
broadcast signal in responsc to a signal from said uscr causing said advanc-
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ing, said another broadcast signal having subjecct matter content matching the
subjcct matter topic chosen by the user.

The apparatus of claim 1, where said coded data is digital data.

The apparatus of claim 4, where said broadcast signals arc composite vidco-
digital signals, said digital codcd data being transmitted in the vertical
blanking intcrval of said vidco signal.

The apparatus of claim 4, where said digital data is carried in a FM subcar-
ricr.

The apparatus of claim [, further including means for using said broadcast
coded data to producc a list of broadcast signals having subjcct matter con-
tent matching the subjcct matter topic chosen by said uscr.

The apparatus of claim 7, further including display mcans for displaying said
list of broadcast signals having subject matter content matching the subject
mattcr topic choscn by said uscr.

The apparatus of claim &, where said control means includes means for ad-
vancing said tuner in responsc to a sclection made by said uscr from said list.

The apparatus of claim 1, further including means for using said broadcast
coded data to produce a list of broadcast signals having common subject
matter content bascd on said coded data.

A method for automatic control of a tuncr in an audio-vidco apparatus in
accordance with a subject matter choicc made by a uscr, including the steps
of:

recciving a plurality of broadcast signals cach of which includes audio or
video information and coded digital data classifying the audio or video infor-
mation in accordance with subject matter topics,

reading coded digital data corresponding to a broadcast signal of a particular
frequency or frequency range and providing an output to be compared to a

choice of subjcct matter topic made by a uscr,

advancing a tuncr in said apparatus in scck modc to a plurality of frequen-
cics,
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comparing said coded digital data in said output from said rcading stcp with
a subjcct matter topic selected by a uscr to determine if a match is made, and

controlling the further advance of said tuncr bascd on whether a match is
made.

The method of claim I, including the step of using said broadcast coded
digital data to instantancously form a list of broadcast signals having subject
mattcr content matching that of the uscr’s sclection of a subject matter topic,

_and displaying said list to said uscr.

The method of claim 12, including the further step of making a sclection of a
broadcast signal from said list and advancing said tuncr automatically to the
frequency corresponding to the broadcast signal sclected from said list.

. The method of claim 11, including the step of using said broadcast coded

digital data to instantancously form a list of broadcast signals having com-
mon subject matter based on said coded digital data.
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