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i nventi:on relates to the field of television 5--

present

i ncorporating t'el etéxt decoders.

Tel et ext ™ signals contain usefu
di splayed to the TV viewer.
describes the r -
signal processing to flnd

current program and the name of the broadcasting station.
equi pped with a tel etext decoFRLDGRTHBDNVENTION

The present invention relates to the ﬁe}d of televxslon .

-r-eceivers
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display the title of
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5  receivers mcorporaung teletext decoders.

' BACKGROUND OF THE INVENTION
The VPS- and Teletext signals contain. useful program-

related information which can,._bg_, displayed tc the TV viewer.
European Patent Application EP 89106255.6 describes the

T

required hardware and software extensions to realize suitable

15

signal processing to find this informatdon and display the title of
~the current program and the name of the broadcasting station--~---
TV set, equipped with a teletext decoder, need only be -
supplemented with a VPS-decoder and some “additional software

in the teletext controller to provide these usefol features.
In the meantime the realization of this information
display became increasingly attractive as new teletext-dataslicers.

with built-in VPS-decoders became available,
system can be implemented into TV receivers without any -

Thus, such a

additional hardware expenses, when using this new dataslicer
(such as an SDA- 5645) for the teletext-decoder.

; ‘In addition to the title of the current program and the
name of the broadcasting ‘station, some supplementary program-

program-related

SUMMARY OF THE INVENTION

the supplementary information, the end-time and/or the
remai_ning duration of the current program as well as the starting-
time of the next program, and how to display this information on-

_ screen,
35

[

This Sheet Has Been Reﬂlaced

It is herein recognized that the system described in EP
89106255.6 may be modified in software to realize these useful .
supplementary features. o

”~

t he

related information is contained in the VPS- and Teletext signals.
Currently available decoders cannot retrieve this supplementary
information.

The present invention deseribes how to obtain, from

10 European Patent Application EP 89106255. 6
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tel e’text controller to provide these useful features: In the nmeantinme the———

real'iZati on of this information display becane incr gléy @;tractl ve as -
new tel etext-dataslicers with built-in VPS- decoders ca avai | abl e. Thus,

such .a 20 system can be inplenented into TV receivers w thout any
addi tii onal hardware expenses, when using this new dataslicer (such as an
SDA 5645) for the tel etext-decoder. In addition to the title of the current
progriam and the nane of the broadcasti ng statlon sonme suppl enentary
program 25 related i nfgr@E and Tel et ext

D .
stanals. Qurrently Vg s ‘ia,cﬂl%rs %angtahE)%} ‘examples of toletext 0

5 program schedule pages as known from the prior art..
FIGURE 2 is a block diagram of system hardware
suitable for practicing the invention. :
.. FIGURES 3a, 3b, and 3¢ show examples of distribations
over s_everal pages of a television program schedule for a single -~ =iz
10 day, | ) . _
- FIGURE 4 is a flowchart showing the relevant portion
of the control program for the microcomputer of FIGURE 2 N
| FIGURES 5a, and 5b show examples of program-related
_mfonnanon displays. ' _
15 -

- DETAILED DESCRIPTION OF THE EMBODIMENT
The required program related information is obtained
trom the VPT-pages in teletext- (VPT Videorecorder Programming
20 by Teletext). VPT-pages are TV-program schédule pages where
- all the data required for VCR programming are inserted and
explicitly characterized by specific data formats. These data
correspond to the VPS-data, wansmitted on line 16.
It is therefore possible for 2 microcomputer to find the
25 VPT-page containing the information related to the current
program, by correlating the actual VPS-code with the incoming
TXT-pages. The required procedures and the solution of the
problem caused by the time constraints of the data transfer bus
(IIC-bus) were presented in the above-mentioned European
30 patent apphcat.on EP 89106255.6.

The display of on-air time mfoxmatlon is based on
these VPT-pages. The well-defined assignments of the VPT-data
allow one to derive the required information for display from
these pages as soon as they are- found. |

35 - The display of program-tlme mformatxon is based on
the following definitions. The given explanations of the used
terms are important for better understanding of the descriptions.

heet Has Been Replaced
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' presgat invention describes how to obtain, fromthe su I errent ary -
. i nforjmation, the end-tine and/or the remaining durat B398 current
| progrlanr as vveII as the starting- tirre of t he next program and how to
- di Spllay this informati on on- screen. IS herein recognized that the
system described in E%ﬁSm&WPﬂ‘Z@}o?rmyphgeMdh atniounsedt pregrany

realijze thesg UoSbheidy PRistamalf 36V it 'RE ¢ifbwing data with their own

| characteristic format:

- On-air time: .

“5  The on-air time i§ represemted in single-time

format (xx.xx) or in double-time format (XxX.XX.-
yy.yy). The later format defines both siarting
and end time. '

N Title of the program: :

17107777 The title uses one or more teletext rows.

© 1 VPS-time:
| * The VPS-time format differs from the single-

time format, in that it has no dot character
between the hours and minutes (xxxx).

15 The most important difference between the VPS-time
‘and the starting time is that the former is not changed in case of
 changes in the program schedule, while the latter matches the

scheduled real om-air time.

20 Assignment of starting-time and- end-time:
On-air time in single time format:
_ The end-time of a program is given by the startmg-
time of the following program on the VPT page. Otherwise, when -
there is no following program on that page, an additional time
25 infosmation, in single dme formar withour a dile must be present
for this purpose, as shown in FIGURE 1a.
A starting-time with a VPS time 2500 is used to
characterize a transmission pause. It also represents therefore
the end-time of the previous program.
30 _ '
. On-air time in double time format:
| The end-time is- explicitly contained in the double-
time format, as shown-in FIGURE Ib. |
Assignment of on-air time and title:
35 . The arrangement of on-air time (starting-time) and
- the correspending title is fixed; first the on-air time and then the
corresponding title. The end of a title is marked by the following .
starting time. :

This Sheet Has Been Rerlaced
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FoNPEBCRIRIHéNoOF THE DRAW-NG FhEJRES 1la, 49, 51anshgRe)1-show exelBSREEs44es:810
ext_5.__program. schedul e pages as known fromthe prior an. FIGURE 2 is :

Fl GU
a t'el
show
of FI

ES- 3a, 3b, and 3c show exanpl es of distributions over Several pages of
evi sion program schedule for a single 10 day. FIGURE 4 is a flowchart

Gre 2 A Eiku B8 QR i Cafid VRS- lheR D T TS Do
The arfinigement of the VPS-tim#s must correspond to

the sequence of the announced programs (represented by their

starting- timee) on the VPT-page {This also allows the block

5T representauon ‘as shown in FIGURE Ic).

a bl %ck di agram of .system hardware suitable for pracgicy ngs ggg i nventi on.

The system configuration shown in Fig. 2 is the same
as in EP 89106255.6, with the exception of the video processor
(data-slicery SAA 5231. This is replaced by the video processor
“3 ‘-f)m SDA 5045 which mcorporates a VPS decoder, thue ehmmatmg the
separate VPS decoder prekusly used. :

s 7 When- the TV ‘st is turned on or a néw channel is

" selected, the microcomputer acts as described in EP 89106255.6.

-] 15 Tt first has to read the VPS code of the cuuent pragram from the’

VPS-decoder. Then the teletext page that includes the actual TV

program schedule (VPT page) has to be found in the incoming’
Teletext datastream. For this reason the same procedure has to be

~ used as described in EP 89106255.6. When the corresponding

20 page is found, the microcomputer also determines which row

' contains the starting-time and the first line of the title of the

current program. ' - :

Next the end-time has to be found: This is trivial if

the double-time format is uted. Otherwise the microcomputer has

25 to search for the starting-time of the following program, the

_ starting-time of a transmission pause, or the next time format
without_a ttle should there be no following program on that page.
A similar algorithm as used in EP 89106255.6 is employed to

_ determine the number of lines of the title of the current program.

30 ' To display the remaining duration of the current '

 program in addition to (or instead of) the end-time, the rolling

time of the header is read and subtracted from the end-time.

oo ounq. TN fhet StATHnF-ime of fhe near nAPTAM fias i
“be found:

35 If the end-time of the current program was not
obtained from the starting-time of the following program, the
microcompuser has to search for this starting-time. Some
complications occur if the following program is not listed on the

Sheet Has Been R:ﬂlaced
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requised programrel ated infornation-i s- obtai ned fromthe VPT-pages in
tel efext. (VPT Videorecorder Programmng 20 by Tel:REAt BS,984T- pages are
ﬁ TV—pr ogr am schedul e pages where all the data required for VCR pr ogr anm ng
“are iinserted and explicitly characterized by specific data formats. These

dat a)cor respad pagéhe THIS ciakahad kaNBdTdopatliered | ds thd OTV! ;prbgrdxﬁerefore .

possbl e oL e TR S B hbll Pt T BECS OBl g he
VPS: dode with the: mc&?hmg different ways of distributing the TV program -
schedule on dszercnt pages exxst
| --5-—Case1: :
- “on rolling pages with the same page number as
~ shown in FIGURE 3a
Case 2:
4t . on different pages wzth subsequent page
"1"'{)'"'""""”“’""""“”numbers as shown in FIGURE 3b
Case 3:
on different I_Jagcs ‘with subsequent page .
-+ - -numbers- where each page <an be a rolling page
““"_'as"'showﬁ" i FIGURE Sc.. =

The present invention will be described with reference
- to the flowchart of FIGURE 4. It is not trivial to find the starting-
 time of the following program on other pages, as the VPS-code of
_ this program is not known. Therefore, it is impossible to find that
20 page by asmg the procedure used to find the page with the
~ current program. But the mlcrocomputcr can read the page
numbcr of the page with the current program. The following
program has to be cither on a rolling page with the same page
number n or on a page with a page number n+l1, which can also
25 have rolling pages. The microcomputer can therefore make a page
request with page number n and another with page number n+1
(step 400). _ _
The microcomputer then has to wait for the mext
: appearance of page n (step 410). If, in step 420, & determination
30 is made that the next appearance of page n has the same content
as its predecessor, the microcomputer concludes that there are no
rolling pages under that page number and therefore the starting
time of the following program is on a page with page number n+l
: (checking the coxitents for correspondence is simply done by
35 applying the search algorithm used to find the title of the cument
program to the next page n. If the search algorithm again finds
the actual current program, it must be the same page and there

This Sheet Has Been Re’ilaced
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gk ‘ﬁ gathe T equifed qqr pqedyy es and.gh 1S@mtawn of th@sammlmrs.wsed

e tl rre constraints. of-the data transter ~bus— (FI"C-bus) were presented

imn 't he above-nent itoned Eur opean 30 patent aigﬁA”c@gQ% EP 89106255. 6. The
di splay of on-air tine information is based ] PT- pages. The '
wel | - defined assignnents of the VPT-data allow one to der| ve the required
information for display fromthese pages gs soon as t are found.. 35

Theatg 19 &9 lbmgrﬁiﬁﬁsaﬁmt that PM%M"@H nbé@@dcéﬁe't f ol | owi ng
def k@ﬁﬁhgnﬁvﬂ&sglmegtgymwmtlons of the used ternms are inportant for

better understﬂa n%legg -gtfe trgﬁzgf Sfasaréep & ‘microcomputer simply
selects t.he first starting.time with a valid VPS.time from the next ... -
5 ‘page n. At step 430 a check is made to see if this is an earlier
time than the starting-time of the current program, the following
program has to be searched on page n+l. If so, the routine
advances to’ step 440. Otherwise, the selected time is the starting-

. time of the mext pr_égram, and the-routine. advances- to- step-480. e e :

Y If the siarting-time has to be searched on page a~+l,
the microcomputer also has to select the first startmg-tlme with a
valid VPS time. Should there- be a d1fference between the end- .
time of the current program and r.he Sclected time (s:ep 450), the
mxcroco'nputcr checks if there are rolling pages (step 460) and
then selects the earliest time to d1splay as starting-time of the

next program (step 470).

FIGURES Sa and 5b show examples of program-related
information displays displayed on a screen 510, 510" of a
television receiver 500, 500'. Current time of day is displayed -
{530, 530') as is station designation (520, 520"

' The display (540, 540'), indicating the remaining
duration, has to be updated during the time the microcomputer
waits for the next appearance of pages, and if desired, the title of
the following program can also be displayed. _

‘ When. the microcomputer has found and displayed the
starting time of the following program, it has to check if any
changes occur on the program schedule. pages. In this case the
displayed information has to be updated. Normally this
information is just displayed for, a few seconds but updating is
done in the background. Thus the information can be dxsplayed
on request immediately.

Thus has been descnbed a program time dxsplay
which is a useful feature for mformmg the TV viewer about the
end of the current program.- It is particularly helpful wben

. changes or delays in the program schedule.occur,
Its realization requires only modification of the

software needed for displaying station name and program title as Sheet Has Boen R
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;s QeNRToPr 0gr am pages eagh . announcegd .pr.ogr, has explicitly assigned I
to@ia%ﬂuﬁ%\éﬁo?il)ow' ng dfak-t a§%1thc1'?h 1 Lown - € --aiﬁeﬁgﬁ%&e—f—-er—nﬁa&s-:g-gé\:’-‘-’f&ﬁ?;%ﬂ freie -
5. The*on-air tinme is represented in single-tine format (Xxx.Xxx) or

in double-tinme format (xx.xx.- yy.yy). The | atRCA &5%%84 defines both
starting and end tine. Title of the program

known from EP 89106255.6. The procedure for finding the

.relevant program pages in the incoming Teletext data stream is
identical. :

/
Has Been Reﬁaced
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)bOWA-Munch n gaThe tildig_usgs ORE:Rr {TOre 4gl shektsb e VPS b iR s i

orrrat difflers fromthe S|ngle- time format,-i-n-that +t-ha

character between t.he hours and minutes (Xxxxx) 5 The
“inportant difference between the VPS-tine and Bﬁés%sa?g'*ng time is

- former is not changed in case of changes in the program schedule, while the

latte M) lled real on-air tinme. 20 Assignnent of
startt . On-air tine in singleti‘neforn}at: The
of a programis lgi vEm dueldwdsiomasigmal- processing system wherein

the television signals include image representative information

and a plurality of accompanying segments of supplementary . =

informaion including program identification information, and I
listing of program tutle informarion, program stariing times, and
program source information, the supplementary information being -
encoded during vertical blankmg intervals of the broadcast s:gnal

Si#1
S T

4 'y
o— ot
st

that t he

end-ti ne

with at least the program identification information being
dlsposed within vertical blanhng intervals of related image-
representative information and further being included within said
listing, signal processing apparatus comprising: -

tuning means for selectively receiving television =

signals transmitted by individual program sources, the received -
signals -including image-representative information and '

‘accompanying segments of supplementary information; _

. first signal decoder means for decoding said listing and
said included program identification information;

- ' memory means for storing and retrieving at least said
program title information and included starting time information
for the current program and starting time information for the next
program decoded by said first signal decoder means;

a first controller means coupled to said first decoder
means for selectively transferring said segments of )
supplementary information among said memory' means, said first
decoder means and said first controller means;

second signal decoder means for decoding said
program identification information disposed within blanking
intervals of related image-representative information;

: said first controller means, upon initial reception of
signals from an individual program source by said tuning means,
sequentially causing said second signal decoder means to decode
said program identification information accompanying related

- image-representative information, thereafter causing said first
signal decoder means to identify the same program ideatification
information within said listing and to store at least program title

- information of said listing in said memory means, said first
controller means thereafter transferring said program title

HLUTLHL S —
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ingeeehiddnen foal | owi ng 1p- g am on:dghe: VPT aaomq {Xgherwi se, \Ah@&lsztsbsmsmsno 1t
ol Tow ng programon that page, an additional tinme 25 -information; Y

- §ingle time format -without a title nust be preslget f%%b's pur pose, as
shown in FIGURE la. A startlng time wwth a VPS trie is used to
haracterize a transnission pause It also represents therefore the

gnd. 11 IRt TPl ol N G Aeane Aruciebliy; RaeRErdlovEe chown in
| GUREwith relatephnemagefrapresentativee mformatiom; and
charactenzed in that
said program identification mermatlon may appear on . .. .
2 page of data n of m pages of data, and may continue outo one of
a second page also -designated n (p401 .am, P401 pm, P40l night)
and a further page designated n+1( P301, P302, P303), said
second signal decoder means searches said pages (400, 410, 420,
430, 440, 450, 460, 470) and decodes said program inforfmation to.- . . ...

o IR SIS B NS

retrieve one of
a) the starting time and endmg time of the current
program and e e
| b) the starting time of the current program and the L *
" starting time of a subsequent program; '
: said first signal decoder thereafter denvmg and
displaying (480) one of said ending time of the current program
-and the time remaining in the current program.

. 2. Signal processing apparatus according to Claim 1
characterized in that said second page also designated n (p401 am,
P401 pm, P4Dl mght) is a rolling page.

- 3. Signal processing apparatus according to Claims 1
or 2 characterized in that said listing comprises teletext

information and said first signal decoder means comprises a
_ teletext decoder system.

4. Signal pfocessing apparatus according to Claim 3
characterized in that said second sxgnal decoder means comprises
a VPV or VPT decoder system. '

. 5. Signal ‘processing apparatus according to Claim 3
characterized in that said first contraller means provides first
control signals to said first signal decoder means, upon initial
reception of a running program, to cause said first signal decoder
means to search teletext transmissions for program identification
- information matching corresponding information provided by said
second signal decoder means. <\ Has Becn RTmc

' [y ' ' \\ll\l\\\lll\\\\\l\l\ll\
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Qu_espondl ng title is fixed; first the on-air tine and then t

orrespondl ng title. The end of a title is markﬁAb¥‘ﬁ foIIOW| ng starting
‘inme. - 4 Assignnment of on-air tine and VPS-ti arrangement of the

§Ps-t| mes must correspond to the sequence of the announced prograns

represented by their starting-tinmes) on the VPT-page. (This also allows

he bl ock
6. Signal processmg apparatus according to Claim 5

characterized in that said second signal decoder means compnses
a VPV or VPT decoder system. -

R ST

- Signal processing apparatus dccordmg to Claxm 5

r‘h.».ractenzcd in that said first controller means transfers (480) :

- program source information, program starting time information

and'_ on¢ of program ending time and time¢ remaining in said B

" current program (540) , from said memory means for display
_ along with sa1d program title information. o

8. A method of processing television signals wherein
the television signals include image-representative information
and a plurality of segments of* accompanying supplementary
int_‘ormat'idn' including program identification information having a
time component, and a listing including program title information

" and program £OUrce mformntmn. the osupplomontary information
being encoded durmg vertical blankmg intervals of the television
signal with at least the program identification information being
disposed within vertical blanking intervals of related image-
Tepresentative  information and further being included within the _
listing, the method comprising: ' Coh
tuning a television signal processor for selectively
' receiving signals transmitied by an individual program source, the
received signals including said- image-representative information
and accompanying segments of supplementary information;
decoding said listing and said included program
identification information; :

storing said decoded hstmg and included program
identification information for subsequent retrieval;

+ decoding said program identification information Shect Has Been Replace
dlsposed within blanking intervals  of related image- “IIII‘ ||||" ml ll II‘
tepresentative information; _ :

comparing said last-named program identification
information’ with said included program identification information
‘to identify matching information: and

Il
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' SEhtafion as; oy D kEURE 1c)+49Téma Systerm confugmazmmsawmm in
|g§qu-g'{hﬁ ﬁ?h‘g& sane._as..in. EP 89106255, 6, wWth the exceptlon of the video

Processor (data-slicer) SAA 5231. This is replﬁeﬁg he video processor
0 SDA 5645, which incorporates a VPS decoder us e |n1nat|ng t he
eparate VPS decoder previously used. When the TV set is turned on .or a new
hannel is selected, the m croconputer acts as described in EP 89106255. 6.

5 It first has to read the VPS code of the current programfromthe

PS- decoder. Then the tel etext page that includes the actual TV program

chedule (VPT page) has to be found in the incom ng Tel et ext datastream
For thIS reason the sane procedure has to be

e

L dlsplaymg dt least pmgram atle mformatxon
“Uaccompanying  said mcluded identification information upon
..;denufymg matching program identification information;
~ .and characterized by the additional steps of:
... . searching for information on_rolling pages and
' subsequent pages to derive endmg time  information for the
current program by, . - |

o reading again (400, 410) a page of data bearing the

..__—'same ‘designation as the prevmusly-read page of data of said
" listing;

st s
ol

. determining (420) if said read-again page of data is
the same as said previously-read page or a rolling page;
I ‘reading (440) a subsequent page of data if said read-

,' agam page of data is the same as said previously-read page of

e _mmmmmmm-1~.~;~;1.~'s:e-evgszmswm&m;aqhwwmmq Atnisibnaie

determining an ending timé from one of an explicit
ending time and the starting time of a subsequent program (450,
460, 470).

'—__________—__,_'_——f———’
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UGINAERASHINSEER i ed i n BP4SPr8bI581@S Vien thE War4182p0ndi ng 2098pEgeeiF 1
f-&unds - t-he-—ri- crecen%u%e{—%se -det-ef-mi-pes-whi-ch -row contains the

rting-time and the first line of the title oRCAegs984ent program Next
tHe end-tinme has to be found: This is trivial if the doubl e-time format is
u%‘ed. Gt herw se the mcroconputer has 25 to search for the starting-tine
of‘: the following program the starting-tinme of a transm ssion pause, or the
ngxt tinme format without a title should there be no follow ng program-on

t@t page. A simlar algorithmas used in EP 89106255.6 is enptoyed to

det ermine the nunber  of tines ofABSERACT e of the current program 30

Td display the regriingh déys?éﬁmo'ﬁei’{versh?nﬁ%{a%n from the VPS-

*5 and Teletext signals and displays the title of the current program

; ‘and the network name on screen for a few seconds, each time a

i new channel is selected. The VPS- and Teletext signals contain
‘more program-related information than mentioned above. The
1. . present. _invention concerns deriving (400, 410, 420, 430, 440,
40 450, 460 470) the end-time and/or the remammg duratlon of thc
i cument program as well as the starting-time. of the next program.
i for dlsplay (480) on—screen _' :

s s R R R A S Ak

This Sheet Has Been Replaced
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t he hgader
Lhe next program has to be found: 35

time qf

i's read.-

and -subt r-act-ed- fr-6W-t"he—end-ti-me-—Fi-nal-ky—t-hn starti

of .the c%&ent
foll OWI n crp
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Therefore, it is inpossible tqg-H
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read the page nunber of the pqge}, Welaly t
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on a page with a-page nunber n+1, f\,hivch

y

starting- tine of the follow ng

of this programis not known..
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25 _ fgyeprolintRér Dages. Thel-nberotdirpt ef carté8nhttlef P8l ake a p4a9582?9e°&63e5s't“ NE
‘W tth¥page nunber n -and another w th page nunber n+1 (stop 400). The '
“fficr-gconputer then has to wait for the next appearance of page n (step -
«410). If, in step 420, a deternmination 30 is nade that the next appearance
of page n has the sane content as i4/4 predecessor, the m croconputer
concludes that there are no rolling pages under that page nunber and
therefore the starting time of the followi ng programis on a page with page
nunber n+1 (checking the contents for corispondence is si.nply done by 35

appl yi ng the search algorithmused to find ghe title of the current program
to the next, : ' i —RdS -

510
= el R '
- [ 32¢ , 09:.45;54\.
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549 -~V -
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Encat 1015 ° in29 min
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' . § TeoS
the actual current program it nust be the same page and there ‘,“6?‘55@ no
rolling pages on that page.nunber). In that case,

the routine advances to
step 440. If there are rolling pages, the mcroconputer sinply selects the
first starting-tine with a valid VPS-time fromthe next 5

page n. At
step 430 a check is made to see if this id an earlier tine than the
starting-tinme of t
searched on page n ppwvgqypgmé%%wwmmmdn
~ FIELD OF THE INVENTION

The present invention relates to the field of televxsxon
receivers ‘incorporating teletext decoders.

Lh

BACKGROUND OF THE INVENTION

The VPS- and Teletext signals contain useful program-
related information which can be displayed to the TV viewer.

10 European Patent Application EP 89106255.6 describes the
required hardware and softwarc cxtensions to realize suitable
signal processing to find this information and display the title of

_the current program and the name of the broadcasting station. A
A TV set, equipped with a teletext decoder, need only be

15 supplemented with a VPS-decoder and some additional software
in the teletext controller to provide these useful features.

In the meantime the realization of this information
display became imcreasingly attractive as new teletext-dataslicers
with built-in VPS-decoders became available. Thus, such a -

20 system can be implemented into TV receivers without any
additional hardware expenses, when using this new datashccr
(such as an SDA 35645) for the teletext-decoder.

~ In addition to the title of the current program and t.he
name of the broadcasting station, some supplementary program-

25 - related information is coatzined in the VPS- and Teletext signals.
Currently available decoders cannot retrieve this supplemcntary

f;ﬁ? - | program-related information.
. SUMMARY OF THE INVENTION S
30 The present invention describes how to obtain, from

the supplementary information, the end-time and/or the
remaining duration of the current program as well as the starting-
time of the next program, and how to display this information on-
screen, It is herein recognized that the system described in EP

35 89106255.6 may be modified in software to realize these useful
supplementary features.
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advances to step 440. Qtherwi se, the selected tine is the starting- tine of
the next program and the routine advances to step 480. 10 | f
the starting-tine has-to be searched on page n+l, the microconputer also
has to select the first starting-tine with a valid VPS tine,- Should there
be a difference between the end- tine of 2the current program and the
selected tine (step 450), the mcroconputer checks if there are rolling
pages (step 460) and 1 5 then selects the earliest tinme to display as
starting-time of the next progran1(step 470). FI GURES 5a and 5b show

510 of a 20" el evi E?Lﬁt - BRIEDESCRITIONOR FEDRAWRNGP" 2 Srgoen 210
di spl ayed FIGURES 1a, 1b, and lc, show examples of teletext
5  program schedule pages as known from the prior art.
FIGURE 2 is a block diagram of system hardware
suitable for practicing the invention.
FIGURES 3a, 3b, and 3¢ show examples of distributions
over several pages of a television program schednle for a single
10 day. ~
_FIGURE 4 is a flowchart showing the relevant portion
of the control program for the microcomputer of FIGURE 2.

FIGURES 54, and 5b show examples of program-related
mfc»rmatmn displays.
15

DETAILED DESCRIPTION OF THE EMBODIMENT
The requxred program related information is obtained
from the VPT-pages in teletext. (VPT Videorecorder Programmmg
20 by Teletext) VPT-pages are TV-program schedule pages where
' all the data required for VCR programming are inserted and
explicitly characterized by specific data formats. These data
correspond to the VPS-data, wansmitted on line 16.
It is therefore possible for 2 microcomputer to find the
25 VPT-page containing the information related to the curremt
'~ program, by correlating the actual VPS-code with the incoming
TXT-pages. The required procedures and the solution of the
problem caused by the time constraints of the data transfer bus
(IIC-bus) were presented. in the above-mentioned European
30 patent application EP 89106255.6.

The display of om-air time information is based on
these VPT-pages. The well-defined assignments of the VPT-data
allow one to derive the required information for display from
these pages as soon as they are- found.

35 The display of program-time information is based on
the following definitions. The given explanations of the used
terms are important for better understanding of the descriptions.
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(530, 530') as is station designation (520, 520') The display (540, 540'),
indi cating the remaining duration, has to be updated during the tine the
m croconputer waits for the next appearance of pages, and if desired, the
title of 25 the follow ng program can al be di splayed. Wen the

m croconputer has found and di splayed the Starting time of the follow ng

pages. Tn i hrisctaiec?ﬁékdld%a@é YPTPgioua poids ' B %@ﬂ‘%ﬁhﬁﬁﬁ#ﬁ% y

this 30 infornbesopxplic signedatadt ithe, following cdatadwithy theisdewnng i s
done in the bac&ﬁmns}husﬁmig nformation can be displayed on request
I mredi at el y On-air time:

5 The on-air time is represented in single-time

format (xx.xx) or in double-time format (xx.xx.-
yy.yy). The later format defines both starting
and end ﬁmc. :
Title of the program:
10 The title uses one or more teletext rows.
VP3-time:
The VPS-tlme format differs from the single-
time format, in that it has no dot character
between the hours and minutes (xxxx).
15 The most important difference between the VPS-time
and the starting time is that the former is not changed in case of

changes in the program schedule, while the latter matches the -
scheduled real on-air time.

20 Assignment of starting-time and end-time:

On-air time in single time format:

 The end-time of a program is given by the starting-
time of the following program on the VPT page. Otherwise, when
- there is no following program on thdt page, an additional time

25 i'nfommtion, in single dme formar withour a dide must be present

for this purpose, as shown in FIGURE 1a.

. A starting-time with a VPS time 2500 is used to

characterize a transmission pause. It also represents therefore

the end-time of the previous program.
30

On-air time in double time format:

The end-time is explicitly contained in the double-
time format, as shown-in FIGURE 1b.
Assignment of on-air time and title:
3s - The arrangement of on-air time (starting-time) and
the comresponding title is fixed; first the on-air time and then the

corresponding title. The end of a tide is marked by the following
starting time. ' '

This is the replacement sheet
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Thus has been described a programtine display which is a useful feature
foor inform ng the TV viewer about the 3 5 end of the current program It is
particul arly hel pful when changes or -del'ays in t-he program schedul e occur.
Its realization requires only nodificatiaon of t he software needed for

'di spl aying station nane and programtitl & a 7 known from EP 89106255. 6.

The procedure for, findingthe rel eavant m, es in the incomng
Tel etext data ASFignment of on-air time add %g tifme?
The arrangement of the VPS-times must correspond to

the sequence of the announced programs (represented by their

starting-times) on the VPT-page. (This also allows the block
5 . representation as shown in FIGURE 1¢).

The system configuration shown in Fig. 2 is the same
as in EP 89106255.6, with the exception of the video processor
(data-slicer) SAA 5231. This is replaced by the video processor

10 SDA 5645, which incorporates 3 VPS decoder, thue eliminating the
separate VPS decoder previously used.

When the TV set is turned on or 2 new channel is
selected, the microcomputer acts as °descri_be_d in EP 89106255.6.
Tt first has to read the VPS code of the cuuent_prngtam from. the
VPS-decoder. Then the teletext page that includes the actual TV
program schedule (VPT page) has to be found in the incoming"
Teletext datastream. For this reason the same procedure has to be
used as described in EP 89106255.6. When the corresponding
20 page is found, the microcomputer also determines which row
contains the starting-time and the first line of the title of the
curreat program.
Next the end-time has to be found: This is trivial if
- the double-time format is used. Otherwise the microcomputer has
25 to search for the starting-time of the following program, the
_ starting-time of a transmission pause, or the mext time format
without _a title should there be no following program on that page.
A similar algorithm as used in EP 89106255.6 is employed to
dctcrmme the number of hnes of the title of the current program
30 To display the remaining duration of the current '
program in addition to (or instead of) the end-time, the rolling
time of the header is read. and subtracted from the end-time.

be found: Finally, tha startine-fima of tho n6s0 RFTAM had i

35 If the end-time of the current program was not
obtained from the starting-time of the following program, the
microcomputer has to search for this starting-time. Some

 complications occur if the following program is not listed on the

15
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I denti cal . 8 1. In a television signal processing systemwherein the .
tel-evi sion signals include inmage representative information and a plurality
-of -acconpanyi ng segnments of suppl enentary information including program
ddentification information, and a listing.of programtitle Information,
‘program starting tines, and program sour c@ i nformation, the supplenmentary

i nformati on bein encoded ring vertic bl an i nte of the
broadcast si gn#AMe Page. s case has to consﬁergd tflea'ﬁ program

schedule of out day Is usuxily disulbuawd uver scveral pages.
Three different ways of distributing the TV program
.schedule on dlffercnt pages exist: -

5 Casel; .
on rolling pages with the same page number as
shown in FIGURE 3a
Case 2: |
on different pages with subscquent page
10 numbers as shown in FIGURE 3b
Case 3: _
on different pages with subsequent page
- numbers where each page can be a rolhng page
as shown in F!GURE 3c.
15

The present invention will be described with reference
to the flowchart of FIGURE 4. It is not trivial to find the starting-
time of the following program on other pages, as the VPS-code of
this program is not known. Therefore, it is impossible to find that
.20 page by asing the procedure used to find the page with the
-~ current program. But the microcomputer can read the page
number- of the page with the current program. The following
program has to be cither on a rolling page with the same page
number n or on 2 page with a page number n+i, which can also”
25 have rolling pages. The microcomputer can therefore make a page
request with page number n and another with page number n+l
(step 400)
_ The microcomputer then has to wait for the mext’
appearance of page n (step 410). If, in step 420, a determination
30 is made that the next appearance of page n has the same content
as its predecessor, the microcomputer concludes that there are no
rofling pages under that page number and therefore the starting
time of the following program is on a page with page number n+l
(checking the contents for correspondence is .simply dome by
35 applying the search algorithm used to find the title of the current
program to the next page n. If the search algorithm again finds
the actual current program, it must be the same page and there

This is the replacement shest
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with at |least the program identification information being disposed within
vertical- blanking intérvals of related i mage- representative information
and further being included within said listing, signal processing apparatus
conprising: tuning neans for selectively receiving television signals
transmtted by individual programsource§6 the received signals including

I mage-representative information and acconpanyi ng segments of suppl enentary

lnff)rgaél on; fameshostollitig pagescon rthat pager nuevtat).ng Inathat| ¢asei theand sai d
i ncl uded progr th&e opgpt i on; nenory means for storing and
retrieving at \a‘ma salJc#n%?g r@m#t?i) R0,

the mformattlgI and incl uded star& ng
time information ere are rolling pages, the microcomputer simply

selects the ﬁrgt starting.time with 2 valid VPS.time from the next

-5 page n. At step 430 a check is made to see if this is an earlier
time than the starting-time of the current program, the following
program has to be searched on page n+l. If so, the routine
advances to step 440. Otherwise, the selected time is the starting-
time of the mext program, and the routine advances to step 480.

10 If the starting-time has to be searched on page n+l,
the microcomputer also has to select the first starting-time with a

" valid VPS time. Should there be a difference between the end-

time of the current program and the sclected time (step 450), the
microcomputer checks if there are rolling pages (step 460) and

15 then selects the earliest time to display as starting-time of the
next program (step 470).

FIGURES 5a and 5b show examples of program-related

information displays displayed on a screen 510, 510' of a
20 television receiver 500, S00'. Current time of day is displayed
(530, 530") as is station designation (520, 520")

The display (540, 540°), indicating the remaining
duration, has to be updated during the time the microcomputer
waits for the mext appearance of pages, and if desired, the title of

25 the following program can also be displayed.

When the microcomputer has found and displayed the
starting _time of the following program, it has to check if any
changes occur on the program schedule pages. In this case the
displayed information has to be updated. Normally this

30 information is just displayed for, a few seconds but updating is
done in the background. Thus the information can be dxsplayed
on request immediately,

Thus has been described a program time display
which is a useful feature for informing the TV viewer about the

35 end of the current program. It is particularly helpful when
changes or delays in the program schedule occur,
| Its realization requires only modification of the
software needed for displaying station name and program title as

This is the replacentent-sheet
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for the current programand starting tine information for the next program
decoded by said first signal decoder neans; a first controller neans
coupled to said first decoder neans for selectively transferring said
segnents of supplenmentary information anggg said nmenory neans, said first
decoder neans and said first controller ans; second signal decoder neans
for decoding said programidentification information disposed within

ok 0, o vt gt gD o o et ety g el 5t
program sour ce fﬁ}“@ﬁﬁdﬁ%"r@ ng%s%s@c%’ug%ﬁsﬁﬁg ?g&'rst?%qg%égd s%con?

-si gnal decoderidemsieali o decode
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said programidentification information acconpanying rel ated
l.mage-representative information, thereafter causing said first signal
decoder neans to identify the same program identification information
within said listing and to store at |east programtitle information of said
listing in said nmenory neans, said first 8&ontroll er neans thereafter
transferring s r { . 9information fromsaid nenory neans for

di spl ay thereo | mage-representatiyve information; and
1. In a television signal processing system wheréin

the television signals include image representative information
and a plurality of accompanying segments of supplementary
information including program identification information, and a’
lising of program dtte information, program starting times, and
program source information, the Snpplcmentary information being
encoded during vertical blanking imtervals of the broadcast signal
with at least the program identification information being
disposed within vertical blanking intervals of related image-
representative information and further being included within said
listing, signal processing apparatus comprising:

tuning means for selectively receiving television
signals transmitted by individual program sources, the recéived
signals including image-representative information and
accompanying se¢gments of supplementary information;

- first signal decoder means for decoding said listing and

said included program 1dentificat10n information;

memoty means for storing and retrieving at least said
program title information and included starting time information
for the curmrent program and. starting time information for the next
program decoded by said first signal decoder means;

_ a first controller means -coupled to said first decoder
means for selectively transferring said segments of |
supplementary information among said memory means, said first
decoder means and said first controller means; _

second signal decoder means for decoding said
program identification information disposed within blanking
intervals of related image-representative .information;

said first controller means, npon initial reception of
signals from an individual program source by said tuning means,
sequentially causing said second signal decoder means to decode
said program identification information accompanying related
image-representative informiation, thereafter causing said first
signal decoder means to identify the same program identification
information within said listing and to store at least program title
information of said listing in said memory means, said first
controller means thereafter transferring said program title

T )RR
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characterized in that said programidentification information may appear on
a page of data n of m pages of data, and may continue onto one of a second
page al so designated n (p401 am P401 pm P401 night) and a further page
desi gnated n+1( P301, P302, P303), said sgecond si gnal decoder neans

searches said pages (400, 410, 420, 430, 440, ‘450, 460, 470) and decodes

ime of the culiBRIANGE el el SHEnRES t‘?%vﬁisngﬁ? ALty ”ﬁ*g*%ﬁfréﬁﬁse”d' "
program and t hwith areliated t imagosrepresentativentinforgation; and

characterized in that

said program identification information may appear on

a page of data n of m pages of data, and may continue onto onec of

a second page also designated n (p401 am, P401 pm, P401 night)

and a further page designated n+1( P301, P302, P303), said

second signal decoder means searches said pages (400, 410, 420,

430, 440, 450, 460, 470) and decodes said program mformation to

retricve one of

a) the starting time and ending time of the current
program; and

b) the starting time of the curreat program and the
starting time of a subsequent program;
| said first signal decoder thereafter deriving and
displaying (480) one of said ending time of the curmrent program
and the time remaining in the current program.

_ 2. Signal processing apparatus accordmg to Claim 1
characterized in that said second page also designated n (p401 am,
P401 pm, P401 night) is a rolling page.

3. Signal processing apparatus according to Claims 1
or 2 characterized in that said listing comprises teletext
information and said first signal decodér means comprises a

 teletext decoder system. |

4. Signal processing apparatus according to Claim 3
characterized in that said second signal decoder means comprises
a VPV or VPT decoder system.

5. Signal processing apparatus according to Claim 3
characterized in that said first controller means provides first
control signals to said first signal decoder means, upon initial
reception of a running program, to cause said first signal decoder
means to scarch teletext transmissions for program identification
information matching corresponding’ information provided by said
second signal decoder means.

‘ This is the replﬁcermnt sheet
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said first signal. decoder thereafter deriving and displaying (480) one of
said ending time of the current programand the tine remaining in the
current program 2. Signal processing apparatus according to aiml
characterized in that said second page al'so designated n (p401 am P401 pm

P401 night) is a rolling page: 3. Signal4 Processi ng apparatus according to
Claims 1 or 2 characterized in that said |isting conprises teletext

i nformation and said first sj gnal decod r means conprises a teletext
decoder system 4. Signaf-p APPATAMS, Aecording 1o Slaim S5
characterized ghatdetérized dinsethaﬂchaidgmionﬂecsigﬁal rmnaeﬁomanseeompnses

a VPV or VPT decoder system.

7. -Signal processing apparatus according to Claim 5
characterized in that said first controller means transfers. (480)
program source information, program starting time informarion
and one of program ending time and time remaining in said
current program (540) , from said memory means for d:splay
along with said program title information.

8. A method of processing television signals wherein
the tclevision signals include 1magc-representat1ve information
and a plurality of segments of* accompanying supplementary
information including program identification information having a
time component, and a listing including program title information
and program courge information, the osupplomentary information
being encoded during vertical blanking intervals of the television
signal with at least the program identification information being
disposed within- vertical blanking intervals of related image-
representative information and further being mcluded within  the
- listing, the method comprising: '

taning a television signal processor for selectwely
receiving signals transmitted by an individual program source, the .
received signals including said image-representative information
and accompanying segments of supplementary information;

decoding said listing and said included program
identification information;
~ storing said decoded listing and included program
1dent1ficauon information for subsequent retrieval;

' " decoding said program identification information
disposed within blanking mtervals of related image-
representative information; :

comparing said last-named program 1dennficauon

information with said included program identification information
to identify matching information; and

-

L
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a VPV or VPT decoder system 5. Signal processing apparatus according to
Claim 3 characterized in that said first controller nmeans provides first
control signals to said first signal decoder nmeans, upon initial reception
of -a running program to cause said first; signal decoder neans to search
tel etext transm ssions for programidentification information matching

corresponding information provided by said second signal decoder neans.
10

displaying at least program iitle -information
accompanying said included identification information upon
identifying matching program identification information;
and- characterized by the additional steps of:

searching for information on rolling pages and
subsequent pages to derive ending time information for the
current program by,

reading again (400, 410) a page of data bearing the
same designation as the previously-read page of data of said
listing; '

determining (420) if said read-agam page of data is
the same as said previously-read page or a rolling page;

reading (440) a subsequent page of data if said read-
again page of data is the same as said previously-read page of
data; |

determining an endmg time from one of an explicit

ending time and the starting time of a subsequent program (450,
460, 470).

. SOR——
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6. Signal processing apparatus according to Claimb5 characterized in that
sai d second signal decoder neans conprises a VPV or VPT decoder system 7.
Si gnal processing apparatus according to Claimb5 characterized in that said
first controller neans transfers (480) program source information, program
starting tinme information and one of programending tinme and_tine renaining
in said current program (540) , fromsaid menory nmeans for THIS EHEET HASSEEN
with said programtitle information. 8.1 nethod of procegsing F#B«EBIOH
signals wherein the tel evision signals include imge-repr éseptattve

information and a plurality of. segnents of acconpanying suppl errent ary

APPARATUS FOR PROVIDING TV PROGRAM INFORMATION

ABSTRACT
A known system derives information from the VPS-

5 and Teletext signals and displays the title of the current program
and the network name on screen for a few seconds, each time a
new channel is selected. The VPS- and Teletext signals contain
more program-reiated information than mentioned above. The
present invention concerns deriving (400, 410, 420, 430, 440,

10 450, 460, 470) the end-time and/or the remaining duration of the

current program as well as the starting-time of the next program
- for display (480) on-screen.
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i nformation including programidentification information having a tine
conmponent, and a listing including programtitle information and program

source information, the supplenmentary information being encoded during
vertical blanking intervals of the televi-sion signal with at |east the

programldentlflcatlon I nformati on bein iusposed wi thin vertical blanking
i nterval s of

related jnage-_representative i nformat ion and further being
i ncl uded wit hi h ' t he me tuning a tel evision
si gnal proct %ﬁ a? Sé‘é@?lrv i% Pﬁ r@?ﬁ t[a_nsm'gtt_ed by an
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decoding said listing and said included programidentification information;
storing said decoded listing and included programidentification
information for-subsequent retrieval; decoding said programidentification
i nformati on di sposed within blanking jintervals of related imge-
representative information; conparing £44d -1 ast-named program

i dentification informatffOfe g™ Th said i nclfodgd—prpgram i dentification

information to identifyf mwewki ({7 TMOTTEYI o™ éang
b
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di splaying at least programtitle information acconpanying said included
i.dentification information upon identifying matching programidentification
i nformati on; and characterized by the additional steps of: searching for
informati on on rolling pages and subsequent pages to derive ending tine
i nformation for the current program by, reading again (400, 410) a page of
data bearing the sane designation as the previously-read page of data of
said listing; determning (420) if said read-again page of data is
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t he'sane as said previously-read page or a rolling page; reading (440) a
subsequent page of data if said read- again page of data is the sanme as
sai'd previously-read page of data; deternining an ending tine from one of
an explicit ending tine and the starting tjne of a subsequent program (450,

460, 470).
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TEXT OF THE ABSTRACT

APPARATUS FOR PROVIDING TV PROGRAM INFORMATION

A known system derives information from the VPS- and Teletext signals and displays the title
of the current program and the network name on screen for a few seconds, each time a new
channel is selected. The VPS- and Teletext signals contain more program-related information
than mentioned above. The present invention concerns deriving the end-time and/or the
remaining duration of the current program as well as the starting-time of the next program for
display on-screen.

| Figure 2.
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