~ tel evision recei ver

1 ¢ Pl CTURE- DI SPLAY- REG ON DI SCRI M NATI NG APPARATUS T .
BACKGROUND OF THE I NVENTION Field of the Invention: , ‘fhg'gf%sent
i‘avention rel.ates to a television receiver and particularly to a
pi cture-display-region discrimnating circuit of a so-called w de-screen
television receiver for discrimnati whet her or not any picture is
displ ayed on a specific region where a picture or a letter is to be
di spl ayed. Descr iBR¢WIREDISFE.ANREGIONAPLISCRIMINATING ARRARATUAve been
i ncreased a video software obtained by converting a novie having a
rectangul ar picture (also referred to as a wide screen) called a Vista
Vision size or C nena Scope size into a picture wwth an aspect ratio of
4:3 to be displayed on a sEPEEFROUND PEIEVES?EWEWEE@ﬂver.Of a standard
system (NTSC_syst e PAL system SECAM system and so on), and a
broadcastfﬂﬁlﬁr8§rgh?h£9Vﬁ tXODi ct ure obtai ned by converting a
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aspect ra&%%egge%ﬁégdingtﬁcﬁiggf&'ngg ﬁfgtﬁie-display-region
discriminating circuit of a so-called wide-screen television
receiver for discriminating whether or not any picture is
displayed on a specific region where a picture or a 1ettér is to
be displayed.
Description of the Related Art:

There have been increased a video software obtained
by converting a movie_ha&ing a rectangular picture (also
‘referred to as a wide screen) called a Vista Vision size or
Cinema Scope size into a picture with an aspect ratio of 4:3 to
be displayed on a screéen of a television receiver of a standard
system (NTSC system, PAL system, SECAM system and so on), and a
broadcasting program having a picture obtgined by converting a
broadcasting signal of a high-definition television system used
for a television receiver of a wide screen corresponding to a
frame size of an aspect ratio of 16:9 into a sighal used for a
television receiver of the standard television system.

There is available on a market a television receiver
cailed a wide-screen television receiver having a display screen
with an aspect ratio of 16:9 so as to display pictures of these
video softwares for the wide screen on the screen with using 525

scanning lines similarly to that of the standard television



tel evision receiver of the standard tel evision system There is
avai l able on a market a television receiver called a w de-screen

tel evision receiver having a display screen wth an aspect ratio of 16:9
so as to display pictures of these vigeo softwares for the w de screen on
the screen with using 525 scanning lines simlarly to that of the standard
t el evi si on : 2 system Thi s
wi de- scr eeFY ¥ ®i si on receiver is provided with various display nodes

used for a viewer to_watch.such video, software or_ broadcasting.nragramon
the tel evision recei v&rSw e‘ﬁﬁ%ﬁf‘i% Y%%%%nsﬁoezceelo‘fe%d@ngﬁo%égegofv re
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(1) The first display node 1s used when a rectangular picture of a
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receiver; the displayed picture is enlarged in the frane-height direction
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o9 ° :élect a preferable display mode.

For example, the wide-screen television receiver
provides the following display modes.

(1) The' first display mode is used wheh a rectangulaf
picture of a video software is ﬁisplayed on the screen of the
wide-screen television receiver; the displayed picture is
enlarged in the frame-height direction with referénce to a
center thereof in accordance with a ratio of a frame height of a
standard frame size to that of a wide frame sizé, thereby a zoom
picture being enlarged so as to'occupy a substantially entire
wide screen and displayed thereon.

(2) The second display mode is used when a letter-box
picture of a video software whose picture display region is
different depending upon'a video software and a picture of a
foreign movie with a superimposed dialogue is displayed on the
screen of the wide-screen television receiver; since it is
impossible to fix a reference point of an enlargement of the
displayed picture in the frame-height direction, the picture is
allowed to scroll in the frame-height direction until only én

upper or lower end portion scrolls off the screen.

(3) The third display mode is used when a picture of



standard frane size to that of a wde frane size, thereby a zoom picture
being enlargéd so as to occupy a substantially entire w de screen and
diespl ayed t hereon. (2) The second display node is used when a

| etter-box picture of a video software whose picture display region is

di f ferent dependi ng upon a video software and a picture of a foreign novie
wi th a superinposed di al ogue is displayed on the screen of the_w de-screen
t el evi si ORNP eSRANARIA SFYRELP WL AN AP AT Of 4 23S 848P13YPAL OBf an
enl argement of ,the displayed picture in the frane-height direction, the
picture | 5he Fi9ReECToR 19135 1P (FREYRBAL RS SORERN 3R GRE EXaRey an
upper or bomeﬁ egd $0£tiop scrolls off the L8N wn . &3).Th
third di sBPAY HoBETPESLRBY WASHES (1239 PYf1OnS where no picture is.
3 the stagnm S ] | 3 I,spl ayed on. the
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case, a central porfion of the picture is not processed but both of |eft
and right tpadpicture is not processed but both of left and right end

e

portions thereof are enlarged in the frame-width direction,
thereby a rectangular picture being displayed on the entire wide
screen.

However, it is not easy for the viewer to select an
optimum display mode for the video software or broadcasting
program.

A system for an automatic selection of the display
mode is considered, wherein a bfoadcasting side or a software
production side inserts an identification information indicative
of a kind of a software into a vertical blanking period of a
video signal and a television receiver automatically switches a
display mode based on the identification information. However,
realization of the system for the automatic selection of the
display mode encounters problems, e.g., requirement of
preparation on all the broadcasting sides or software production
sides and manufacturing costs of a television receiver of such
system. Therefore, the system will not be put into practice in
the near future. |

In order to solve the above problems, after studying

distribution of pictures on the screen of the television



portikrons thereof are enlarged in the franme-width direction, thereby a
rectangul ar picture being displayed on the entire wide screen.

However, it is not easy for the viewer to select an optinum display node
for the video software or broadcasting4 program A system for
an automatic selection of the display node is considered, wherein a
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a television receiver of Such system Therefore, the systemw /|| not be
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above problens, after studying distribution of pictures on the screen of

the tel evisppwr portion and a center portion of the pi€ture screen, and
small picture detection regions c, d, e, £, are set on a lower
portion of the picture screen. It is detected whether or not
any picture is displayed on each of the above six picture
detection regions a to f. Based on the detection result, it is
discriminated which kind of the picture the video software has.
Based on the_discriminated result, an optimum display mode for
the video software is selected.

However, such picture-display-region discriminating
system of the above television receiver encounters the following
problems.

(1) Only six picture detection regions are provided
on the picture screen. The number of the picture detection
regions is not enough. If the video softwares having.many kinds
of picture sizes are distributed in the future, thenlit will be
impossible with flexibility to discriminate all kinds of the
video softwares with using only the above six picture detection
regions. Moreover, for example, if a level of the video signal
corresponding to a center portion of a picture screen is changed
considerably, then the discrimination may be erroneous.

(2) Since the picture-display-regibn discriminating

system employs only one reference black level, the



receiver or the like, the sanme assignee has already devel oped a | ow cost
tel evision receiver for solving the above problens and disclosed it in
Japanese patent application (filed on August 16, 1994). According to this
application, as shown in FIG 1, strige pi cture detection regions a, b are
respectively set on an upper portion and a center portion of the picture
screen, and snmall picture detection regions ¢, d, e, f, are set on a |ower
portion ofliskripioegdienstesuht is presented ab g ah tofo v@lueshpbtiadnede
i's displayed on _each of the above six picture detection regions a to f.
Based on fHeMdeiserisinagdng: whethes opjRret|thedetelualrhg vddso shignal
picture the video sqoftware has. _Based on thecgiscrininateq result, an

opt i mum dCSFEEFPPRdendote eRehPHebhe P1GENES Wi QR Fegion is equal

However, such pictyre-display:-regjion djscrjimnatin system of the _above
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Only six pictyre,de t.ion,.regigns.are_proyvjded the picture screen. The
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softmaresd@gg&quggﬁgggtnds of picture sizes are distributed in the :
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future, thén Tt I mpossible with flexibility to discrimnate al
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where no picture is displayed is erroneously discriminated as a
portion where any picture is displayed.

Accordingly, the above picture-display-region
discriminating system encounters the problems to be solved for
precisely discriminating whether or not any picture is displayed
on each of the picture detection regions a to f.

SUMMARY OF THE INVENTION

It is an object of the present invéntion to provide a
picture-display-region discriminating apparatus which can
accurately determine, with reference to a black level and a
white level, whether or not any picture is displayed on each of
picture detection regions set so as to cover an almost entire
screen of a televisioh rece/iver.

According to an aspect of the present invention, a
picture-display-region discriminating apparatus includes a
picture detection region setting means for setting picture
detection regions so that the picture detection regions should
cover an entire display screen of a television receiver, a

detecting means for detecting a level of a video signal



consikderably, then the discrimnation may be erroneous. (2)
Since the picture-display-region discrimnating system enploys only one
reference black |evel, the

discrimnation result is presented as gne of two val ues obtained from

di scrim nating whether or not the | evel of the video signal corresponding
to each of the picture detection region is equal to or smaller than the
bl ack | ev&CIIESPLENAdRG| £O e@cbhef bt Be kPiteyes dq@tfl% rasfisy, and da

|l ead to éryoneoys . discrimnatio Since the reference
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di scri m nating apparatus which can
signal.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram used to explain a setting
arrangement of picture detection regions;

FIG. 2 is a block diagram showing an arrangement of a
picture-display-region discriminating apparatus according to an
embodiment of the present invention; |

FIG. 3 is a diagram used to.explain a ternary
determination according to the embodiment shown in FIG. 2;

FIG. 4 is a diagram used to explain a setting
arrangement of picture detection regions according to the
~embodiment shown in FIG. 2;

FIGS. 5A to 5D are diagrams used to explain
operations of a peak holding circuit according to the embodiment
shown in FIG. 2; and |

FIGS. 6A and 6B are explanatory diagrams showing
signal levels obtained when a reference level is changed in the
embodiment shown in FIG. 2.

DESCRIPTION OF THE PREFERRED EMBODIMENT
A picture-display-region &iscriminating apparatus

according to an embodiment of the present invention will



accurately determne, with reference to a black level and a white | evel,
whet her or not any picture is displayed on each of picture detection
regions set so as to cover an alnost entire screen of a television
receliver. According to an-aspect of the present invention, a
pi cture-display-region discrimnating apparatus includes a picture
detection region setting neans for setting picture detection regions so

t hat the pegbihafdeirebei ddstepheds shoul d cover an entire display screen
of a television receiver, a detecting neans for detecting a level of a’
vi deo si gnal As shown in FIG. 2, the picturé-dieplegpoediog to each
of the picture detection regions, and a determ ning neans for determ ning
whet her odiserimisasing apparates uaecerd g tofthen@ysisanty éngenddonon

regi ons, based on a detection data fromthe detecting neans. The detecting
means deti@&ladese ane apusf terRinaleb, st ghtdedianplidii@eRee a o a bl ack

| evel and a white |evel of a_lum nance signal of the video signal.

BRI EF DESE¥chronigingHsigRaly fgrpration Circyits 3, g pedefitadr &hagwedt o
explain a setti.n

arran nt .of picture detection regions;
circui g4, a pegﬁngoidgngpcgrcufi §i an A/D cé%verter 6, and a
microcomputer (or a microcontroller) 7.

‘The input terminal 1 is supplied with a known

composite video signal Sgoee shown in FIG. 3. In FIG. 3,
reference symbols Tgoan, Teackr and H represent a horizontal

scanning period, alhorizontal blanking period, and a horizontal
synchronizing signal, respectively.

In FIG. 3, broken lines WL, BL and PL represent a
white level, a black level, and a pedestal level (a level of a
blanking signal), respectively. The black level BL is set at a
level substantially equal to that of the pedestal level PL.

In FIG. 3, reference symbols I, II, III respectively
represent a region where a luminance levels of a video signal is

- higher than the white level, a region where a luminance level of

a video signai is between white and black levels, and a region
wherg a luminance level of a video signal is lower than the
black level.

The composite video signal Scop input to the input

terminal 1 is supplied to the video amplifier 2 and the
synchronizing signal separation circuit 3.
The video signal amplifier 2 is formed of.a

transistor or the like and amplifies the composite video signal



FIG.2 is a bloock diagram showi ng an arrangenent of a

pi cture-display-region discrimnating apparatus according to an enbodi nent
of the present invention; FIG 3 is a diagramused to explain a
ternary determnation according to thg enbodi mrent shown in FIG 2; '

FIG 4 is a diagramused to explain a Setting arrangenent of picture
detection regions according to the enbodinment shown in FIG 2;

FIGS. 5A bguplareuthag tedi g pedetal elanpecateans #f a peak hol ding
circuit according to the enbodiment shown in FIG 2; and FI GS

6A and 6B are expla é"%gﬁ%ﬁ?ﬁﬁﬂgiﬂ§ﬂ§§%591 §égﬁféti836é$%§@%@jfed when a

reference |l evel is chang I ment own I n

DESCRI PTI 6hk Phct5Fa PREFERSHALT Mffizing signal A BnEl HM gegtsehRY-region

di scrimnating apparatus according to an enbodi nent of the present

i nventi ongyhbhronizing signal v from the composite video BegahNabigL behe
descri bed. As shown in FIG 2, the picture-display-region

di'scrim nathRg BRR25ALUS1 GREP IO d & I HARPS LUPPAEeR "the extracted
| horizontal and vertical synchronizing signals H, V to the
microcomputer 7 and supplies the horizontal synchronizing signal
H to the pedestal clamp circuit 4.
The pedestal clamp circuit 4 has a function to set a

pedestal level PL of the composite video signal Scgop output from

the video amplifier 2 at the same level at every timing of the
horizontal synchronizing signal H.
The reason for this operation is that, since a DC

component of the composite video signal Scop 1S lost when the
video amplifier 2 amplifies the composite video signal Scomp,

pedestal levels PL are prevented from being different depending

upon the composite video signals Scoe representing a bright

picture and a dark picture. For example, the pedestal clamp
circuit 4 restores a DC component to set the pedestal levels of

the composite video signal Sgqe at the same level.

Then, the pedestal clamp circuit 4 outputs the

composite video signal Sggue to the peak holding circuit 5.

The peak holding circuit 5 is supplied with the

composite video signal Scoe with its constant pedestal level PL

as described above. . As described in detail later on, the peak

holding circuit 5 is controlled based on a timing signal Sy



I ncludes an input termnal 1, a video anplifier 2, a synchronizing signal
separation circuit 3, a pedestal clanp <circuit 4, a peak holding circuit
5; an A/ID converter 6, and a mcroconputer (or a mcrocontroller) 7.

The input termnal 1 is supplied with agknown conposite video signal
S[err] shown in FIG 3. In FIG 3, reférence synbols T[err], T[err], and H
represent a horizontal scanning period, a horizontal blanking period, and
a hori zontaitpuwty foomo the ndesbgomputeespeandvisdy.a function to ldettdd &3,
broken lines W.,, BL and PL represent a white level, a black level, and a
pedest al |mamimum viadwel (peak vBluaeli of thgnaigeo reipesl icetnespdrdingdo
level BL is set at a |evel substantially equal to that of the pedestal .

| evel PL. & plcture detpgtipn regipaf aprdnke @?hE@FSaISlgmalI4Hd¥Q§#KNﬁ|Q&ﬂy
repr esent regi on mhere a lum nance levels of a video signal is higher
than the iHiq &%y valugsi on where a | uminance level of a video signal

Is between white andaglagh | evel s, and_a rQ@$ ere, a l.uni ngnce | evel of
a video signal is | ow8F PABNCPRBCIEPLCK ¢ Its the 51gnal'ﬂﬂ9%ﬁﬂﬁi¥ﬂ19§
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microcomputer 7.
The microcomputer 7- includes a hardware such as a
central processing unit (CPU), a memory, a timer counter or the
like, and a program to execute functions as described later on.

The microcomputer 7 is supplied at its input

terminals Cyz and Cy with the horizontal synchronizing signal H

and the vertical synchronizing signal Vv from the synchronizing
signal separation circuit 3, respectively. The microcomputef 7
is supplied at its input terminal IN with the digital signal
indicative of the peak value from the A/D converter 6.

The microcomputer 7 outputs the timing signal S, from

its output terminal T to the peak holding circuit 5.

The microcomputer 7 of the picture-display-region
discriminating apparatus having such arrangement executes
processings in accordance with the above predetermined programs,
thereby carrying out the following operations;

(1) an operation of setting the picture detection
regions:

(2) an operation of controlling an operation of the

peak holding circuit 5;



8 SYerr] to output it to the pedestal clanmp circuit 4. The
synchroni zi ng signal separation circuit 3 extracts a horizontal

synchroni zing signal H and a vertical synchronizing signal V fromthe
conposite video signal S[err]. The sy ﬁhronizing signal separation circuit
3 supplies the extracted horizontal and vertical synchronizing signals H,
V to the mcroconputer 7 and supplies the horizontal synchronizing signal
H to the pedestal cl{@p agi opgratdion of discriminelp@delRether |t AaYit 4
has a function to set a _pedestal |level PL of the congosite vi dep si gnal
S[err] ouPpgturpohf @hePlRYRSG AmAagh &f £he: appEesRAETRERefebeCRI@R Y ti ning
of the horizontal synchronizing signal H The reason for this
oper at i on*P81PR&AE, since a DC conponent of the conposite-video signal

S is | wh i d | ifi | Lfi _ ' e!
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restores : .to set the pedestal levels of the conposite.video
si gnal S[?F?%rggggggsgghe | evel . '

(5) an operation of adjusting the black level; and

(6) an operation of comparing detected peak values of
the video signal corresponding to the same picture detection
region.

(1) the setting of the picture detection regions

| As shown in FIG. 4, the microcomputer 7 sets sixteen
picture detection regions 9A& to 9P on a picture screen 8 of the '
television receiver so that the sixteen picture detection
regions 9A to 9P should cover the almost entire picture screen
8. The microcomputer 7 sets sampling points at proper points on
horizontal scanning lines in each of the picture detection
regions 9A to 9?; The microcomputer 7 calculates coordinates of
the sampling points in values of time from fhe horizontal
synchronizing signals and stores the calculated ﬁalues of time
in the memory.

While the sixteen picture detection regions 9A to 9P
are set on the picture screen 8 in this embodiment, the present
invention is not limited thereto and it is sufficient that the
picture detection regions are set so as to cover the almost
entire picture screen 8.

The horizontally stripe'picture detection region 9A



Then, the pedestal clanmp circuit 4 outputs the conposite video signa

S[err] to the peak holding circuit 5. The peak holding circuit
5.is supplied with the conposite video signhal S[err] with its constant
pedestal |evel PL as described above. described in detail later on, the

peak holding circuit 5 is controlled sed on a timng signal ST
9 output fromthe mcroconputer 7 and has a function to detect a naxi num

val ue (pegk ¥hRbUSixBbehNEidtEEd &6t id0 TRBIRARIIING tioo 9PaiBi gbyrén an
detection region and to output a signal indicative of the maxi mum val ue.
The A/ D cappert portionnugrtise thictupgmadcrewh @t | & dfs kinbempehlatvaheae
output fromthe peak holding circuit 5 into a digital signal and outputs
t he di gi t appergpartiont b€ thecpiconpatscréen 8 is used onllye fwirc aopaapurer 7
includes a hardware such as a_ central processing unit (CPU), a nenory, a
ti mer couptfer stanfard| skee whthaapragpectk tiattieaf ¢ fumad descomesdascri bed
| ater on. . The m croconputer 7 is_supplied at its input
t er ni nal s YePAPR] WhRFeCper PICHREA ihcdheplayrd afhely e misiiuben@isofher H and
t he vertical synchnonizing signal V fromthe synchronizing

size 1s displayed. _

It is known that a center portion of the picture
screen 8 is used for both of the picture of the standard size
and a rectangular picture of a Vista Vision size, a Cinema Scope -
size or the like. The nine small picture detection regions 9B
to 97 are densely set on the center portion of the picture
screen 8 in columns of three and rows of three.

Since the picture detection regions 9B to 9J are
densely set on the center portion of the picture screen 8, it is
possible to discriminate every kind of a picture size of a video
software, and it is also possible to improve an accuracy in
detection of a level of the video signal which corresponds to a
center portion of a picture and is changed considerably.

Moreover, on a lower portion of the picture screen 8
where a superimposed dialog is displayed in the case of a
foreign movie or €he like, the six small picture detection
regions 9K to 9P having the samé sizes as those of the picture
detection regions 9B to 9J are set in columns of three and rows
of two.

(2) control of the operation of the peak holding circuit 5

As shown in FIG. 5A, the microcomputer 7 supplies

timing signals S¢ for the picture detection regions 9A to 9P



signal separation circuit 3, respectively. The microconputer 7 is supplied
at its input terminal INwith the digital signal indicative of the peak
value fromthe A/D converter 6. The m croconputer 7 outputs the
timng signal ST from its output termnal T to the peak holding circuit 5.
The m croconputer 7 of the picture-display-region discrimnating apparatus
havi ng such arrangement executes_ processings in accordance wi:th the above
pr edet er m(bhedF s TeSPREEEVGLY aF e LR FELD O Bfe HiFININSHGNGAST Sird dves

(1) an operation of setting the picture detection regions; (2)
an oper at iSep) ofo cdve rpEdk fplatingpedacudt 6f aththe peakphihgi poi ot ¢ coif ttix

10 (3) an operation of- discrimnating whether or not any

pi cture i pidictileanedcrriBaCkegliohfiegRbayegwi cture detection regions;
(4) an operation of determ ning which of three values obtained fromthe

above di scrini nati onspéeifbyellpaseitieefiarendet eoichat k8RLical

(5) an operation of adjusting the black |evel; and
synchronizing signal V, the microcomputer 7 controls its timer
counter to start counting every time when the horizontal
synchronizing signal H is input thereto from the synchronizing
signal separation circuit 3. When a count value of the timer
counter is agreed with the coordinate of the sampling point of

each of the picture detection regions 9A to 9P, the

microcomputer 7 supplies each of the timing signals Sy, to Sgp to

the peak holding circuit 5 as shown in FIG. 5A. When the count
value of £he timer counter is not agree with any of the
coordinates of the set sampling points on the horizontal
scanning lines in the picture detection regions 9A to 9P, the

microcomputer 7 stops supplying any of the timing signal Sq to
Srp to the peak holding circuit 5.

The peak holding circuit 5 includes a register for
temporarily storing a detected voltage value of the sampling

point. In response to each of the timing signals Sg, to Sgp from

the microcomputer 7, the peak holding circuit'S detects a
voltage value of the sampling point and temporarily stores them
in the register. The peak holding circuit 5 compares the
detected voltage value at the present sampling point with a
voltage value detected at a preceding sampling point and

temporarily stored in the register, and stores a 1arger voltage



(6) .an operation of conparing detected peak val ues of the video signal
corresponding to the sanme picture detection region. (1) the setting of
the picture detection regions As shown in FIG 4, the

m croconputer 7 sets sixteen pictur épetection regions 9A to 9P on a
picture screen 8 of the television réceiver so that the sixteen picture
detection regions 9A to 9P should cover the alnost entire picture screen
8. The mi gadaenpnt ehe 7ragistanriHs ety Qoithes camppregerepoilnts Bhushotheont al
scanning lines in each of the picture detection regions 9A to 9P. The

m cr oconpuoégis¥eratan| stese cohe diawirun ogaluchefs4hpl vedtpgenvaluasval ues of
time fromthe horizontal synchronjzing signals and stores the cal cul ated
val ues of dekgetefinathalkehpe ysampling points)§in gacheofj kheeRipturear e

detection regions 9A to 9P are set on the]$ictune screen 8 in this
enbodi nendisphaypregéans PAvERtIBn itheReak holddnoh&iecyitng Putputs a

sufficient that the, picture_detection, regions are t as to cover _the
al nost eﬁﬂ-HPélpP-Bs&th%EFe‘éﬂ ghis maXimin va Hre tl‘?oi?'fo%?&l Feneeriss 7-

picture detection repiap gg\shows a simple example of a picture obtained
when a picture of a foreign movie of Cinema Scope size for the
standard television receiver is displayed as it is on the
picture screen 8 of the wide screen television receiver. The
picture size of the picture is not enlarged in the frame height
direction and hence the displayed picture is not enlarged in the
frame height direction sufficiently.

FIG. 5B shows luminance levels of the wvideo signal
corresponding to portions of a picture displayed on the picture
screen 8. Specifically, an upper portion 8a of the picture
screen 8 is a portion where no picture is displayed. A slightly
dark background portion 8b is displayed at the center of the
picture screen 8. An elliptical portion 8c is displayed at the
center of the slightly dark background portion 8b. A brighter
rectangular portion 8d is displayed in the élliptical portion
8c. A superimposed dialogue portion 8e is brightly displayed oh
a dark lower portion of the picture screen 8.

‘When such picture is displayed on the picture screen
8, as shown in FIG. 5D, the peak holding circuit 5 outputs

output signals S5, to S5 indicative of the luminance levels
shown in FIG. 5B based on the timing signals Sg; to Sp shown in

FIG. 5A. The output signals S5, to S5p respectively correspond



of the sixteen picture detection regions 9A to 9P is set on an upper
portion of the picture screen 8. It is known that the upper portion of the
picture screen 8 is used only for a picture of a standard size with an
aspect ratio of 4:3 and becones a regijgn where no picture is displayed
when a picture of other sizeis dlsplayed It is known that a
center portion of the picture screen 8 is used for both of the picture of
the stand&pPdtbezeichnge Aisplangirmons Fut® dF-a Vista Vision size, a

C nema Scope size or the |ike. The nine small picture detection regi ons 9B
to 9] are densely seiPSifiRAlla dn SBSi GASEH gﬁ@"ﬁl'&?ﬁr‘é??%’érm@’} n

colums  of thre det ecti on

regi ons 983t &S9 ghﬁrBorgéﬂ’ée‘f’}@:’é%tn%rp]ﬁfélrceerﬁsefhﬁg:]%% theFR?Cturﬁcture f
8,
Ve soPphgilo BRESHELTS doeh ik SIS, PHE b, Highall by fyisdf © °

detectlon of a level of the video signal which corresponds to a center
portion oPnatB?cF&WénSnﬁlg§a¥h%ngéBOUBnéPdEFﬁbl§A Based on thgptdaiag, on
a lower portion of the picture screen 8 - where a superinposed dialog is

di spl ayedsiignafe BasaSa slawmeiign Fiwd S2gr thieepebkehollténgi gisomit 5

pi cture detection regions 9K to 9P having the sane sizes as those of the
picture @ritpatsOBhECELLPELIBi§RaDd S L tek5) Ncstevpen@ing iea@nd rows

slightly dark background portion 8b and having substantially

middle values of the luminance levels between the black ievel

and the white levei. Based on the timing signals Sgz tO Sq¢ and
the timing signals Sn,to Syy, the peak holding circuit 5
respectively dutputs the output signalé S5g to S5 and the
output signals S5z to S5; which corrgspond to the bright

elliptical portion 8c and the brighter rectangular 8d and have
luminance levels substantially close to the white level. Based

on the timing signals Sgx to Smy and the timing signals Sgy to
Ste, the peak holding circuit 5 respectively outputs the output
signals S5 to S5y and the output signals S54 to S5;p

corresponding.to the superimposed dialogue B8e and having the
luminance levels at the white level. The thus obtained signals
indicative of luminance levels are emplbyed as data for
discrimination of existence or absence of the picture.
-(3) determination of existence or absence of a picture

The microcomputer 7 stores a plurality of reference
levels in the memory.

The microcomputer 7 compares the digital signal



of two. (2) control of the operation of the peak holding circuit 5
As shown in FIG 5A the mcroconputer 7 supplies timng signals ST for
the picture detection regions 9A to 9P '
12 (hereinafter respectively referred to as timng signals S[err] to
S[err]) to the peak holding circuit 5 atishe sanpling points of the
pi cture detection regions 9A to 9P. Specifically, with
r ef er ence cukpiite finomt ithel A/®ygohventeirn§ withathe/, referenaces deomlis ao 7
controls its timer counter to start _counting every tinme when the
hor i zont aldisgmighmaties ithe dugiaapnme; devapst of Hehetwidewrsidnals/nchr oni zi ng
signal separation circuit 3. Wien a count value of the tinmer counter is
agreed wi t9PRIRSRUVBHAIG 40 the PAEtYERPALARLBYI FRIHEPNS W HEDIR he Biisadion
detection regions, 9A to 9P, _t he m'croconEut er 7 supplies each of the
tining si ghAEgaAaYed Fegudts)y the MAerp QPPHB'PHi?ng‘E%F%‘&He% vihetemver n
FIG 5A. Wen the coynt val ue o thﬁ tinmer ﬁougtgﬁ I S, not aﬁ{ge W th any
of the cd¥IidH BB Ss 8 SRaAEP NG pBRrAT SCHnt iR P HOr T AP anni ng
lines in the pi e .de ti regi.on , e \.croconput er_ .7 stops
suppl yi ng ger%/f%lfé téLAe tt%l tr%%?\g %lggsr?gl oé[ %rergﬁl%g 8E tﬁg detSfihiNiax on, the
microcomputer 7 discriminates the kind of a picture size of the
displayed picture in accordance with a predetermined picture-
size discriminating algorithm, for example, thereby selecting a
display mode. When the microcomputer 7 determines whether or
not any display is displayed on a region corresponding to the
superimposed dialogue portion 8e, the white level is also
detected and the microcomputer 7 employs not only the black
level but also the white level for the above determination,
which improves reliability of the discrimination.
© (4) ternary determination
When the microcomputer 7 discriminates existence or
absence of the picture in the above determination of existence
or absence of a picture, the microcomputer 7 carries out a so-
called ternary determination, i.e., it employs the twoldifferent.
reference values WL, BL of the reference levels as shbwn in FIG.
3 to determine which region of the regions higher than the white
level, lower than the black level, and between the white and
black levels the level of the video signal falls in. When only
the black level is employed as the reference level, if the black
level is higher; then the microcomputer 7 errbneously determines

a region where any picture is displayed as the region where no



S[err] to the peak holding circuit 5. ~ The peak holding circutt
5 includes a register for tenporarily storing a detected voltage val ue of
the sanpling point. |In response to each of the timng signals S[err] to
S[err] from the mcroconputer 7, the pf@k holding circuit 5 detects a

vol tage val ue of the sanpling point and tenporarily stores them in the
regi ster. The peak holding circuit 5 conpares the detected voltage val ue
at the predetursanpl digppayed.w Thus, tinis agrneatydetetradnatian eapr ecedi ng
sanpling point and tenporarily stored in the register, and stores a | arger
voltage Pprevent such erroneous determinatiqms. VWelaggdimallys tdgisster based
on the conpared result. Thus, the register can store the nmaxi num val ue of
t he vol t ageteamlagatignt canedMprowe | an RCGHATY gl feterainatdieohodf t he

pi cture display regions 9A to 9P. The, peak holding circuit 5 outputs a
si gnal i n@¥&teREeeoPTt APSERERi fintnXl ¢ESRIRYSHE PYY U Sverter 7.

Forei gn mieie 200 EERERG SEopEeshLaKISTPE. ot andard t ol evi oi on recel ver is
O e s P RO % Torhe MR
hei ght BL of the black level stored in the memory subject to some
conditions, it is possible to adjust the video signal whose
luminance levels are all discriminated as levels lower: than the
black level as shown in FIG. 6A, and, as shown in FIG. 6B, it is
possible to detect the luminance level higher than the black
level from the video signal shown in FIG. 6A. Such adjustment
can be easily realized only by changing contents of the memory
of the microcomputer 7. |
(6) comparison of detected values obtained from a video signal
corresponding to the same picture detection region

The microcomputer 7 stores the peak values detected
from the video signal corresponding to the same picture
detection region in the memory for a predetérmined time, thereby
storing change of the video signal corresponding to the picture
detection region. .Therefore, it is possible to detect the
picture whose luminance level is not changed considerably, by
comparing the peak values obtained within the prédetetmined
time.

While the number, positions and sizes of the picture
detection regions 9A to 9P are set in this embodiment as shown

in FIG. 4, the present invention is not limited thereto and the



"direetion and hence the di spl ayed picture is not enlarged in the frane

hei ght direction sufficiently. FIG 5B shows | um nance | evels
of the video signal corresponding to portions of a picture displayed on
the picture screen 8. Specifically, upper portion 8a of the picture
screen 8 is a portion where no plcture |% di spl ayed. A slightly dark

background portion 8b is displayed at the center of the picture screen 8.

An el | pt imakbaioy towitionss adidsplizpedtabrebg cannbereasilechangdd! yn dark
background portion 8b. A brighter rectangular portion 8d is displayed in

t he el li ptacdrdande aithi8dheA progeampeasedddial btheemporbcompleers7bri ghtly
di spl ayed on a dark |lower portion of the picture screen 8.

When such picture i sTHespliayedeedishdapi-regien stiseninigqt ng Sppardtus-| G
5D, the peak holding circuit 5 outputs output signals S5[err] to SS[err]

i ndi cat i veaQoxhing (A ridyice ambpsiisments RG¥nCPANENLY 88ehhbBedvédePhe timi ng
signals STA to S[err shown in FIG, 5[err]. _The outgut signal s SS[err% to
S5[err] ré§ﬂ§k¥# q§¥§¥ﬂg;ronlzlng signal separation circuit 3, 4

to th t di s 9A t N i
bose s nddie § %% DR LR 4 T kbR FEheVASiOnReprLrar oip cnich °

displayed,tﬁhe fgiure-dlsplay—reglon discriminating apparatus is provided.

As described above, with proper combination of the
ternary determination, the adjustment of the black level, the
temporal recording of the peak values and so on, it is possible
to very accurately discriminate whether or not the picture
detection region is the portion where no picture is displayed of
the portion where any picture is displayed.

As described above, according to the plcture—dlsplay-
region dlscrlmlnatlng apparatus of the present invention, since
it is detected with reference to the black level and the whlte
level whether or not any picture is displayed on each of the
picture detection regions 9A to 9? disposed so as to cover the
almost entire picture screen 8 of the television receiver, it is
possible to carry out the ternary determination and to determine

. that any picture is displayed on thelpicture detection region
but the superimposed dialogue is not displayed thereon.

Since the reference value of the black level can
properly be set and changed, it is possible to optiohally lower
the reference value of the black level when the level of the
video signal having a low black level is discriminated, for

example. This leads to a increased sensitivity of the black



hol ding circuit 5 does not output the output signal S5[érr], based on the
timng signal S[err] shown in FIG 5A Based on the timng signals S err]
te S[err] shown in FIG 5A, the peak holding circuit 5 outputs the output
signals S5[err] to S5[err] corresponding to the slightly dark background
portion 8b and having substantially m 8l e values of the Iuninance |evels
between the black level and the white level. Based on the timng signals
S[err] tolgvad] and the timng signhals S[err] to Serr], the peak hol ding
circuit 5 respectively outputs the output signals S5[err] to S5[err] and
the output signal s B5feovéri s Bifertlje weakh vedneedpornomparetiewbthghbe
elliptical portion 8c and the brighter rectangular 8d and have |um nance
| evel s suliemkqusl IPpak yadupoanfethni cempaxed resabldd iostared ifemg signal s
S[err] to S[err] and the,tinin% signals _S[err] to Slerr], the peak hol ding
circuit 5 PreGRQImiNSH &dimgut 4tt 8 PAsHiPle St figtecdsthe videossigpal and

the output signals .S5[err] to_SH[err correspondihg tqQ .the superinposed
il 2l opun SROSH MIRATACE deVBlnt et PRPRISS HONSIRTARLY 1 sOHR aTRORBAGS
obt ai ned signals indicative of |um nance |evels are enployed as data for
di scri ni nat ‘of existence or absence of the picture. (3) determ nation

of existence or abse . i 1 C r 7 stores

a plurality of refer§%§%8EI%v@%%&#%ﬁ%?&?ﬁ%ﬁ%ﬁ%ﬁd éR%%dHh&%% 8$E§BS

M cr 0COMPUL £ s i€ ATRAIRS Il i8Ik 2br8h88%0 the accompanying drawings,
it is to be understood that the present invention is not limited
to the above-mentioned embodiment and that various changes and
modifications can be effected therein by one skilled in the art

without departing from the spirit or scope of the present

invention as defined in the appended claims.



15 output fromthe A/D converter 6 with the reference levels to
discrimnate the |lum nance |l evels of the video signals corresponding to
the picture display regions 9A to 9P. Based on discrinmnated results, the
m croconputer 7 determ nes whether or npy any picture is displayed on each
of the picture display regions 9A to 9P. Based on results of the

determ nation, the mcroconputer 7 discrimnates the kind of a picture
size of the displayed picture iWhatcbsdabaenedtisa predeterni ned picture-
size discrimnating algorithm for exanple, thereby selecting a display
node. When the m croconputer 7 determ nes whether or not any display is

di spl ayed on a region corresponding to the superinposed dial ogue portion
8e, the white |evel ils & §FCtUSC-ALERLIANITEALOR ¢1oehHplRating cappanatumt
only the black .level but also the white |evel for the above determ nation,
whi ch i npr 9BRE+&4 1 9bility of the discrimnation. (4) ternary

determ nation a .C£MQen t he ntcroconguter /. discrimnates existence
or absence of the pitEHETIST ARECSEIVR GEFEPHI REEFHRI JPERRT stRntPting
absence of ' ' ter carries . < alled ternary
deterninatP%%?h¥%gaéi?%{%ééﬂé%é?%ﬂgiﬁﬂm§ﬁétfgg%ghilggéfgré%%gcgéPﬂegth?n%L
of the refghente &&Y¥&E Safdert Y dikd1ld§ screen of a television receiver;

a detecting means for detecting a level of a video
signal corresponding to each of said picture detection regions;
and .

a determining means for determining whether or not
there is any picture on each of said picture detection regions,
based on a detection data from said detecting means, wherein
said detecting means detects said level of the‘video signal with
reference to a black level and a white level of a luminance

signal of the video signal.

2. A picture-display-region discriminating apparatus
according to claim 1, wherein a reference level of said black

level can be changed and set properly.

3. A picture-display-region discriminating apparatus
according to claim 1, wherein said level of the video signal
corresponding to a picture detection region where a superimposed
dialogue is displayéd on a screen is detected with reference to

said black level and said white level.

—_
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.3 to-determ ne which region of the regions higher than th ' | evel ,
| ower than the bl ack | evel, and between the ite an Nm MVeI s the

| evel of the video signal falls in. Vhen onIy u ﬂ s enpl oyed
as the reference level, if the black

m croconputer 7 erroneously deternines a reglon wher e any plcture S

di spl ayed as the region where no 16
picture is displayed- ?hchﬁﬂﬁQ;QNﬁﬁiﬂMrrégﬂ@ﬁnﬂh&@rbﬁl@éhlngr%@@#ﬁaﬁﬂ&h
erroneous determnation, Accordingly, this determ nation can inprove an

accuracy PRCAEA&RF RRtFballfl, hé&*;?‘f%l;(fbﬁmﬁnl SHdendevel 2fy thesyidsed

t nt t
ﬂhﬁrﬂiﬁnp&ﬁ@%;i LSagEe ?F\%ér‘@?'&; ferendy toysajd mc&vﬂ@wjﬁeeaﬁ §F&?eg n
e o o te Febel D ROBTaiFROLR Sﬁne?fecﬁes%ca 22s hepatontd stlly Voo

Eggsiglgc%§e%%§& ?SP%98$Q¥1§%ﬁ%§%+eve ?%Q%Hf% |§;k6BIeLéli?rom

the video signal shown in FIG 6A Such adjustnent can be easily realized
only by changing contents of the nenory of the m croconputer 7.

5. A picture-display-region discriminating apparatus
according to claim 4, wherein said two different reference

levels can be changed and set properly.

6. A picture—display—region discriminating apparatus
according to claim 1, wherein said detecting means comprises a
means for storing a maximum value of a previous video signal and
a means for comparing a maximum value of a present video signal

with said maximum value of the previous video signal.

7. A picture-display-region discriminating apparatus
according to claim 1, wherein said detecting means stores change

of sampled video signals for a predetermined time.



(6) conparison of detected val ues obtained froma video signa
corresponding to the sane picture detection region The
m-«croconputer 7 stores the peak values detected fromthe video signa
corresponding to the sane picture detec&&on region in the nenory for a
predeterm ned tine, thereby storing change of the video signal
corresponding to the picture detection region. Therefore, it is possible
to detect the picture whoseABSTRRATMCEOF | BVR|DISCIOSUREhanged consi der ably,
by conparing the peak val ues obtained within the predetermi ned tine. .
Wi | e t he POCTURE-PISPLAYREGION DISCRIMINARING AREARATIIE ecti on regi ons 9A
to 9P are set in this enbodi nent as shown in FIG, 4, the present invention
is not limted thereboPi@mxeredisplay-region discriminating apparatusj]y

nunber, positions and sizes thereof can be easily changed in accordance
with the prisgrsifss@oPagtiget ﬁ@tﬁFE%‘BEoﬁ%%%F getting means fpye setting
pi cture-display-region discrintnating ara;us .accordjng to this .
embodi men®PIEEITS 190 TRHLODF 1BC thab Fhe ficktuns, LEggns
si gnal sep%{ati n circuit 3, .and .thg gedestal cla gg%cuil 4 of t.he
tel evi si orf V&SN A PRI ERELPPLEY  RETFER I AN -F SISV AR AW MRSy
apparat us 4% 'é%@fkajmeans for detecting a level of a video signal
corresponding to each of the picture detection regions, and a
determining means for determining whether or not there is any
picture on each of the pictﬁre detection regions, based on a
detection data from the detecting means. The detecting means
detects the level of the video signal with reference to a black
level and a white level of a luminance signal of the video
signal. The level of the video signal corresponding to the
picture detection region where a superimposed dialogue is
displayed on a screen is detected with reference to the black

level and the white level.

FIGURE 2



As descri bed above, with proper conbination of the ternary determnation,
t he adjustment of the black |level, the tenporal recording of the peak
values and so on, it is possible to very accurately discrimnate whether
or not the picture detection region is the portion where no picture is

di spl ayed or the portion where any picture is displayed. As
describhed above, according to the pictyfg-display- region discrimnating
apparatus of the present invention, since it is detected with reference to
the black | evel and the white |evel whether or not any picture is

di spl ayed on each of the picture detection regions 9A to 9P di sposed so as
to cover the alnost entire picture screen 8 of the television receiver, it
is possible to carry out the ternary determ nation and to determ ne that
any picture is displayed on the picture detection region but the

superi nposed di al ogue is not displayed thereon. ' Since the
reference val ue of the black I evel can properly be set and changed, it is
possible to optionally lower the reference value of the, bl ack | evel when
the Il evel of the video signal having a | ow bl ack [ evel ¥s disgrim nated,
for exanple. This leads to a increased sensitivity of the bia{k '

6
— St
I Ll

(
S~
o |-
-—
jr,
® a
mamm—— |
v |leo 4{ w >
RN

FIG. 1
FIG. 2
I



18 l-evel. Mor eover, since the peak value is conpared with the
~previous peak value and the conpared result -is stored for a predeterm ned
ti'me, it is possible to detect the video signal whose |um nance |evel is
not changed considerably, with a sinple neans. Havi ng a
described preferred enbodi nent of the present invention with reference to
the agconpanying drawings, it is to bBggunderstood that the present
invention is not limted to the above-nentioned enbodi nent and t hat
various changes and nodifications can be effected therein by one skilled
in the art wthout departing fromthe spirit or scope of the present

I nvention as defined in the appended cl ai ns.

19 What is clained is: 1. A _
pi cture-di spl ay-region discrimnating apparatus conprising: a
pi cture deteczrbz Kﬁgiogssetting means for setting picture detection
regions so that $ai™d *pi efure detection regions ,
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shoul~d cover an entire display screen of a tel evision receiver; :
-a detecting nmeans for detecting a |level of a video signal corresponding to
each of said picture detection regions; and a determ ni ng neans
for determ ning whether or not there is any picture on each of said

pi cture detection regions, based on a detection data fromsaid detecting
means, wherein said detecting neans @ggigects said | evel of the video signal
“wWith reference to a black level and a white |l evel of a |um nance signa

of the video signal. 2. A picture-display-region
di scrimnating apparatus according to claim1l, wherein a reference |evel
of said black |evel can be changed and set properly. 3. A

pi cture-di spl ay-region discrimnating apparatus according to claim1,
wherein said | evel of the video signal corresponding to a picture

detecteaw 11 PO DA S e e s QB it arkl LT onid Ll 20 =oee '
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4. A picture-display-region discrimnating apparatus according to claim1l,
. Wherein when said | evel of the video signal is detected with reference to
said black level- and said white level, tw different reference |evels
thereof are set, thereby a ternary determ nation being carried out.

5. A picture-display-region discrimnating apparatus according to claimd4,
wherein said two different reference 4/dvels can be changed and set
properly. 6. A picture-display-region discrimnating
apparatus according to claiml, wherein said detecting neans conprises a
means for storing a maxi num val ue of a previous video signal and a neans
for conparing a maxi nrum val ue of a present video signal wth said nmaxi num -
val ue of the previous video signal: 7. A

pi cture-di spl ay-region discrimnating apparatus according to claim1,
wherein said detecting nmeans stores change of sanpled video signals for a
predeterm ned tine.
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