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Television receivers are known which feature
15 simultaneous display of pictures, e.g., picture-in-picture (PIP) or
picture outside picture (POP) formats. In the picture in picture
receivers an inset or "small" picture to be displayed within an
area of a "main" or "large" picfure‘ is subjected to vertical and
horizontal compression by means of selective storage and
20 retrieval from a memory and the compressed picture video signal
is inserted within an area of the main picture video signal by
means of a multiplex switch that is controlled by timing signals
provided by the picture in picture compression processor.
| . Examples of picture in picture compression processors
25 are described, for example, by D. L. McNeely and R. T. Fling in U.S.
. Pat. 4,890,162 which issued December 26, 1989 and by E. D.
Romesburg in U.S. Patent 4,768,083 which issued August 30,
~ 1988. Picture outside picture (POP) processing is similar except
that the auxiliary video signal is combined with the main video
30 signal to produce side by side images when displayed.
| ~ Non-linear video signal processors are known wherein
a video signal is subjected to. non-linear amplification within
selected portions of the video signal range for providing iniproved
detail in displayed images. O. H. Shade, for éxample, describes a
35 non-linear video processor featuring both so-called "black stretch”
and "white stretch” procéssing for improving detail in the darker



a vi deo signal is subjected to non-linear anplification wthin selected
‘portions of t he video signal range for providing inproved detail in
di spl ayed i mages. O H. Shade, for exanple, describes a 3 5 non-Iinear
vi deo processor featuring both so-called "black stretch"” and "white
stretch"” processing for inproving detail in the darker 2 and lighter
areas of displayed images in U S. Pat. 2,760,008 which issued August 21,
11956. It has been recogni zed as being desirabl e to. provide both picture in
pl cture procandihghterdareas- bi ndisplayedkdnsiggnain 38 oPats s2,760(QG8 twhichar | y
"black stretg n tel evision receiver. Such a receiver is
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and hori zont aI | %u‘i"é‘sd thgcwangaﬁdngl : Ip?'esseds v1dgg §1gnals for display. Such
a configuration provides a number of advantages over systems
employing non-linear processing before picture-in-picture
15 insertion for reasons discussed in detail by Lineberry in the
patent. '

The Lineberry system (100) is illustrated in block
diagram form in FIGURE 1 herein and comprises a picture in
picture ("PIP" hereafter) processor 106 which receives main (S1)

20 and inset (S2) picture video signals from respective sources (102
and 104). Processor 106 compresses the inset picture video signal
S2 vertically and horizontally and includes a multiplex switch (not
shown) that inserts the compressed inset picture video signal
-within the main picture video signal (S1) by means of time

25 division multiplexing to provide luminance S3 and chrominance
S4 output signals of PIP format. The luminance component S3 is
applied to a non-linear processor 108 (e.g., a black stretch, white
stretch. or similar processor) to provide a non-linearly processed
luminance PIP signal S5. The chrominance signal S4 and the non-

30 linearly processed luminance signal S5 .are then applied to a
video display .processor 110. This processor provides additional
processing functions such as hue and saturation control,
brightness and contrast control, RGB mati'ixing, etc. to the PIP
-video signal and the resultant processed video signal S6 is applied

35 (e.g., in RGB component form) to a kinescope or other suitable
display device 112. A PIP timing signal S7 is applied to an inhibit,



shown) that inserts the conpressed inset picture video signal within the
mai'n pigture video signal (S1) by means of time 25 division multiplexing to
provide | um nance S3 and chroninance S4 output signals of PIP. format. The

| um nance conponent S3 is applied to a non-linear processor 108 (e.g., a

bl ack stretch, white stretch or simlar processor) to provide a
non-linearly processed |um nance PIP signal S5. The chrom nance signal $4
and the non- 30 linearly processed Iun1£ance signal S5 are then applied to
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dynamically adjusts for changes in the main picture scene content.
In instances where the insert picture consists of relatively low IRE
15 signal and the main picture consists of relatively high IRE signals,
the picture can be "stretched" 'so far towards black level that its
blacks are clipped and much of the detail lost. To a lesser extent,
the black level of the main picture can be modulated as the black
stretch circuits adjust for changing scene content in the insert
20 picture. Because the picture is small in comparison to the main
picture, this effect is not as great as the one noted above where
the main picture is the predominant controlling factor.
~ Accordingly, by disabling the non-linear processing when the
inset picture is displayed, the luminance levels of the inset picture
25 are not disturbed by the level of the main picture signal.

In the Lineberry system described above, and
illustrated in FIGURE 1 herein, the non-linear processor 108 is
provided with an inhibit input to facilitate disabling of the non-
linear processor 108 in response to the PIP timing pulse S7

3 0 provided by conductor 116. It is herein recognized as being
desirable to incorporate the non-linear processor 108 within the
video display processor 110 as an integrated circuit. This,
however, presents a problem in that there is a premium placed on
access "pins" for relatively large integrated circuits. In the

35 Lineberry system the non-linear processor 108, in a specific
embodiment, was provided 'b'y a relatively "small scale" integrated



In instances where the insert picture consists of relatively low IRE 1'5
signal and the Tain picture consists of relatively high IRE signals, the
picture can be "stretched" so far towards black level that its blacks are
clipped and nuch of the detail lost. To a |esser extent, the black |evel of
the main picture can be nodulated as the black stretch circuits adjust for
" changing scene content in the insert 20 picture. Because the picture is
smal | in conparison to the main picture,4this effect is not as great as the
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A multi-picture telev1s1on system embodying the
invention mcludes a first processor for combining first and second
15 video signals to produce a combined video signal and for
. providing a picture identification signal for identifying the
relative spatial locations of said first and second video signals. A-
. non-linear processor couples combined video signal to a display
device and subjects the coupled signal to non-linear processing. A
20 control circuit, responsive to the picture identification signal,
enables the non-linear processor during display of the one of the
video signals and disables the non-linear processor. during display
of the other of the video signals. The non-linear processor is
formed in an integrated circuit having a pin for connection to a
25 capacitor which is coupled at a first plate thereof directly to the
- pin for storing a charge in the capacitor representative of a
luminance level of the coupled signal produced by the non-linear
processor. The control circuit comprises a voltage level translation
circuit, responsive to the identification signal for applying a
30 translated voltage to a second plate of the capacitor.
Advantageously, the same pin which facilitates storage
of the luminance level-in the capacitor also provides the dual
function ' of controllmg the enable/inhibit or "ON/OFF" operation
thereby reducing the overall number of pins required by the
35 integrated circuit. | '

.



5 saturation control, brlghtness and contrast control, etc.) there may be a
problenimﬁth prOV|d|ng a separate integrated circuit pin dedicated only to
the” function of defeating the non-linear processing.

Accordingly, the present invention is directed in a first respect to .
meeting the need for a.PIP systemin 1 0 which non-linear processing nmay be
di sabl ed duri ng di splay of the inset picture wthout need for a separate
integrated circuit pin for this purpose5 A multi-picture television system
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15 combmed video signal to a display device via a non-linear
processor for subjecting the coupled signal to non-linear
processing; forming the non-linear processor in an integrated
circuit provided with a pin for connection to a capacitor; storing a
charge in the capacitor representative of a luminance level of the
20 coupled signal produced by the non-linear processor; and applying
the identification signal to the capacitor for enabling the non-
linear processor during display of one of the video signals in
response to a first level of the identification signal and disabling
the non-linear processor during display of the other of the video
25 signals responsive to a second level of the identification signal.
The invention is illustrated in the aécompanying
drawing wherein like elements are denoted by like reference
designators and in which: '
FIGURE 1 is a block diagram, partially in schematic
30 form, of a known television receiver having non-linear video
| processing and picture in picture processing:
FIGURE 2°is a block diagram, partially in schematic .
form, of a multi-image television receiver embodying the
invention and employmg picture in picture (PIP) processing;



5 Additionally, in accordance with a further aspect of the invention, a
particul ar voltage range AV may be selected so as to nmake the OV OFF
opetation of the non-linear circuit essentially invisible to the user. In
this connection, it has been found that 5 alteration of the stored
capacitor voltage may tend produce unwanted visual artifacts herein called
"trailing contrast bars" as shown in FIGURE 5 ( bar follow ng PLP inage)
which is discussed in detail |ater. By 'Selection of the value [err] as
described herein, it i FIGURESI 8 andadoart wavefarmi fliagramsoillustrating 1 0
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' in picture processor 106 which receives main (S1) and auxiliary
(S2) video signals from respective ‘ones of a main picture video .
15 source 102 and an auxiliary picture video source 104. The sources
' may comprise separate receivef tuners and detectors in the
receiver or auxiliary video input signal sources or combinations of
tuner and auxiliary video sources. The processor 106 is of
conventional construction including compression circuitry for
- 20 compressing the auxiliary picture video signal S2 ‘vertically and
horizontally and a multiplei switch for inserting the compressed
auxiliary picture video signal within the borders of the main*
picture video signal by time division multiplexing to provide
chrominance and luminance out’puf signals, S4 and S3
25 respectively, of picture in picture format. Hereafter the
| compressed auxiliary video signal S2 which is inset within the
main picture video signal will be referred to as the "inset” picture
signal.

Processor 106 further provides a picture in picture

30 identification signal S7 on conductor 116 which identifies the
spatial position of the inset picture, i.e., the location or timing of
the inset picture with respect to the main picture. In a
conventional picture in picture processor, the timing signal S7
may be taken from the processor signal controlling the time

35 division multiplex switch which inserts the insert picture into the
main picture. The PIP timing pulse (signal S7) is illustrated in



de5|gnators and in which: FIGURE 1 is a block diagram partially in
schematic’ 30 form of a known tel evision receiver havi ng non-1linear video
processing and picture in picture processing: FIGURE 2 is a block diagram
partially in schematic form of a multi-inmage television receiver enbodying
the invention and enploying picture in picture (PIP) processing; 6
FIGQURES 3 and 4 are waveformdiagrans illustrating signal level and tim ng
rel ationships in operation of the receiVer of FIGURE 1; FIGURE 5 is. a
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: 1% combining the processed signals to provide a picture in picture
output signal S6 (which may be in RGB form as shown) for
" display by a display device 112 such as a kinescope.
In accordance with an aspect of the invention, the
_ video display processor integrated circuit 200 further includes a
15 non-linear processor 202 for subjecting the luminance component
S3 of the picture in picture video signal to non-linear processing.
This processmg may be performed at various stages within the -
integrated circuit 200. A suitable location is after the brightness
.~ and contrast control processing and before miatrixing to form the
20 RGB output signals.
 The particular non-linear processor 202 illustrated in
the example of FIGURE 2 is of the so-called "black stretch" type
which improves contrast in low light scenes by increasing
amplification of video signals of relatively low brightness level
25 (e.g., a few IRE units). To this end the processor includes a non-
linear transfer function generator 204 through which the
luminance signal passes and the transfer -function of the generator
is altered by feedback as a function of the black level content of
the video output signal.

30 : FIGURE 6 illustrates variations in the transfer function
of processor 108 for various scene conditions. In FIGURE 6 the
point 610 represents a threshold of the black enhancement
operation and may correspond, illustratively, to a video level near
black of a few IRE units (e.g., 10 or 15 % of peak white or 10-15

35 IRE units). Luminance video output signals above point 510 (e.g.,
relatively bright scenes) are linearly amplified along the segment



horizontally and a multiplex switch for inserting the conpressed auxiliary
picture video 'signal within the borders of the main picture video signal
by tinme division multiplexing to provide chrom nance and | um nance out put
signals, S4 and S3 25 respectively, of picture in picture format.
Hereafter the conpressed auxiliary video signal S2 which is inset within
the main picture video signal will be referred to as the "inset" picture
signal .- Processor 106 further provides 8 picture in picture 3 0
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To summarize, briefly, feedback control of the gain of
the non-linear processor 204 is applied as a function of the video
15 output signal to ensure that the displayed images include
sufficient blacks to provide an image having a wide range of
luminance tonalities from black to white. If a scene is lacking in
blacks the video gain (i.e., contrast) is increased in the black
region. Conversely, if the black content of a video signal satisfies a
20 minimum threshold, then the video signal is passed .without
alteration of the gain in the black to gray region. Continuous gain
changes below the threshold are desirable to avoid visual artifacts
of the "black stretch" compensation to meet the desired luminance
tonality range. Black stretch processing, applied this way, is
25 capable of producing images having balanced (Black to White)
tonality characteristics over a wide range of typical luminance
levels encountered in video source material. )
Feedback control of the non-linear function generator
204(i.e., the black stretch gaiﬁ) in non-linear processor 202 is
30 provided by a peak detector (indicated generally as 206), a black
reference bias voltage source 212 (indicated as a battery), an
error amplifier 208 and a time constant circuit including a
capacitor C1 and a resistor R2 coupled to a pin 214 of the
integrated circuit 200.
35 Briefly stated, peak black levels of the v1deo output
signal of generator 204 are detected relative. to a threshold bias



di spl ay by a display device 112 such as a kinescope. In accordance with an
aspect of 'the invention, the video display processor integrated circuit 200
further includes a 15 non-linear processor 202 for subjecting the |untnance
conmponent S3 of the picture in picture video signal to non-linear
processing. This processing nmay be perforned at various stages within the
Integrated circuit 200. A suitable location is after the brightness and
contrast control processing and before fhtrixing to formthe 20 RGB
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To avoid noticeable gain modulation with rapid scene
changes, the time constant of the peak detector is selected to be

15 relatively long (e.g., several seconds). The time constant is v
determined by the RC product of the value of capacitor C1 and its
associated parallel connected discharge resistor R2. Exemplary
values for thesé elements are 4.7 micro-Farads and 680 k-Ohms,
respectively, yielding a time constant of a little over three

20 seconds. . :

In more detail, black peak detector 206 comprises a
pair of emitter coupled NPN transistors Q1 and Q2 supplied with
emitter bias current Ib from a bias current source 210. Transistor
Q1 is connected at the collector thereof to a source of positive

235 supply voltage +Vcc and at the base thereof to the output of
generator 204. Transistor Q2 is "diode connected", that is, the ,
collector and base electrodes thereof are joined and coupled to the
integrated circuit pin 214, to the input of error amplifier 208 and,
via resistor R1 to a source 212 of blas potent1a1 (Vb) illustrated as

30 a battery. '

In operation of non-linear processor 202, peaks in the
black direction (decreasing voltage) of the video output signal
applied to the base of transistor Q1 will bias transistor Q1 off

- causing capacitor Cl to be charged by the current Ib provided by

35 the current source 210. In this manner, charge accumulates in
capacitor C1 in proportion to the black level of displayed images. .



segnent 602, a higher level of anplification along segnent 604 and a

hi ghest. | evel of anpltification along segnent 606. To avoid 5 visual
artifacts due to abrupt changes in anplification, the gain of processor 204
is varied snoothly rather than in discrete steps as shown. In terns of

pi cture black | evel content, scenes with an acceptable |evel of black peaks
are anplified linearly along segnents 602 and 600. In cases where the black
peaks of a scene 10 are less than the @sired threshold, the gainis.
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resistor R2
15 contrast variations due to over-rapxd changes- in low level video

gain.

Considering now the ON/OFF control of non-linear
processor 202, it will be noted from the discussion above that the
black stretch gain is controlled by the voltage at pin 214 and is

20 proportional to the peak black level of the processed video output
signal. If one were to apply an external voltage to I/C pin 214
sufficient to bias transistor Q2 off, the feedback loop would be
broken and the black stretch processing would be “"defeated" (i.e.,
inhibited or turned OFF). Aithough this end result is an object of

25 the present invention for purposes of disabling processing during
display of the inset picture, it can not be achieved by a direct
alteration of the picture in picture (PIP) identification signal S7 to
I/C pin 214. The reason why it is impossible for a direct
application of voltage to pin 214 to be used for ON/OFF control of

30 the non-linear processor is that it can not be done without
experiencing an undesirable visual artifact herein denoted as
"trailing contrast bars" and shown in FIGURE 3.

' The potential visual artifact of "trailing contrast bars"
is illustrated in FIGURE 5 where the area 500 represents the

35 display of the main picture. video signal S1, the area 502
represents the display of the picture in picture (PIP) video sxgnal



integrated circuit 200. 35 Briefly stated, peak black |evels of
t he vi.deo out put signal  of generator 204 are detected relative to a

t hreshol d bi as 9 voltage (Vb) provided by the source 212 by neans of a
detector 206 and stored by chargi ng capacitor Cl. The stored peak bl ack
error signal is fed back to the gain control input of generator 204 via an
error anplifier 208 for controlling t?altransfer function as 5 previously
descri bed. Review ng, briefly, scenes w th adequate_ peak bl ack | evels

produce a feddbald Wegshadedianea Pt egnresents gai traddingepontrast bayl. at
unity (no coThisaaitifsepanagnpetisoldted foresasdyVy dppigingdepkftat €ridt han the

threshol d val ue. the error ,sign i ngreased t.o thereby increase the gain
of generat O?I%Eagc%eyexe{ c‘ﬁrgqi aq lgvﬁéagq t%ﬁi g‘?‘ﬁc?@‘is@s\éﬁrﬁﬁcm 1RPRES| gt he
nmodi fi ed sceofe processdes 106aakdpbykattempiargabtoe defeathahdenonelinpaiak | evel

set by th L a s ' lL.cqakl.e | : L.ON_ rapi d
sceneychaasgiﬁ)%fg%h%i.gng t}:{gnéér%rﬁtaﬁ%eﬂgi Igagk &epg%cgr%%%ﬁ%‘gt%%mti‘g bepll 5
relatively IRERy identification csignak ewosessiucture 1dbrto qpins 24t of sL€e1200xi ned by
the RC produghdef thbse rtfitidhsC A GdreR’ 564 Bthddindlys 6l18wWatgPne! | ©!

a7 cr o- FARERG Her S RIE STBoBAIL, BAye ; hitieds 14minaace de¥hnt - of

a little ovaliffédtene feéins e 2. IRB impue sighald., bl ack peak detector 206

compr 2e8,6,PalT O heE RRHPRS AL RSN ST P g 1

connect ed atdiréat applieation afheoltagetto piso2i4ewdll resuit izea change in

- charge on capacitor Cl. Since the Cl1 charge represents the black
correction level and controls the gain of the non-linear processor,
alteration of the charge will affect the contrast of displayed

15 images after the PIP interval until the capacitor C1 charge is re-
established. This may take a few microseconds, long enough to
produce a noticeable contrast change bar following the right
margin of the PIP image as illustrated by the artifact 504.

_ In accordance with a further aspect of the invention, it

20 has been found that the black stretch circuit operation may be

. defeated without introducing undesired "contrast bars" if (i) the
ON/OFF control voltage change is of limited amplitude, AV; and
(ii) the ON/OFF voltage is applied to the plate of capacitor Cl1 that
is not connected to I/C pin 214.

25 The foregoing features of the invention are provided -
by means of a voltage translator 220 (outlined in phantom) in -
FIGURE 2 comprising four resistors R3-R6 and a PNP transistor Q3.
These elements are connected, as will be described to provide the
three functions of: _ _

30 (1) translating the amplitude of the PIP timing signal
pulse S7 on conductor 116; : '

(2) restricting the magnitude of the translated voltage

change AV; and ' .
(3) applying the resultant translated and limited signal

35 S8 to the plate of capacitor C1 that is not connected to I/C pin 214.



25 supply voltage +Vcc ‘and at the base thereof to the output of generator
204. Transistor 2 is "diode connected", that is, .the collector and base
el ectrodes thereof are joined and coupled to the integrated circuit pin
214, to the input of error anplifier 208 and, via resistor RL to a source
212 of bias potential (Vb) illustrated as 3 0 a battery. In operation of
non-1linear processor 202, peaks in the‘t |l ack direction (decreasing voltage)
of the video output si %nal applied to e base of transistor will-bias
transistor QL of f causilBgmopadetadl, im voltage translasar 132Q hhec MPent |1 b

provi ded by @nine sigtial 57 68 Wohlugidh 116 i bSplEd 16" eGP Il ates
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transistor Q3. _
_ Step (2) above is implemented in the voltage
15 translator 220 by the resistive voltage divider comprising
resistors R3 and R4 coupled between the collector of transistor Q3
and respective ones of the supply terminal 222 and ground. This
connection restricts the transistor Q3 collector voltage to a range
from Vcc to Vcc-AV. Signal S8 is equal to Vec during the main
20 picture video interval when transistor Q3 is saturated in response
“to the PIP identification signal being at the zero volt level. This is
illustrated in FIGURE 3 by waveform 300 which shows the
transistor Q3 collector voltage. The 'change in voltage, AV, is
- determined by the value of Vcc and the values of resistors R3 and
25 R4 in accordance with the following relationship:
AV = Vce - Vee [R4/(R4 + R3)]
From the foregoing expression the values of resistors
R3 and R4 should be selected to be less than the value of the time
constant resistor R2 to ensure that the .full voltage change is
30 communicated via capacitor C1 to terminal 214. Selection of the
value of the voltage change, AV, which provides ON/OFF control of
the non-linear processer, without producing visible artifacts,
depends upon the operating voltage range of the peak detector
'206 between peak. white and black levels. In an exemplary
35 embodiment of the invention for the particular detector shown,
typical peak levels were 4.4 volts for zero IRE levels and 5.0 volts,




gai n. Considering now the ONOFF control of non-linear processor 202, it

will be hoted fromthe discussion above that the black stretch gain is
controlled by the voltage at pin 214 and is 20 proportional to the peak
bl ack I'evel of the processed video output signal. If one were to apply an

external voltage to I/C pin 214 sufficient to bias transistor @ off, the
feedback | oop mnuld be broken and the black stretch processing would be
"defeated" (i.e., inhibited or turnedl@F). Although this end result i$ an
obj ect of 2%or hH)Q)rImrlbvehvgmmgnafd)lffmhc@&eﬂu@ffo@llA&fmdfng velgssi ng
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of the PIP |tdent|f2|1%at|on signal "on conductor 116 to pin 21
Recall that direct application of a voltage to pin 214

from a low impedance source will cause a change in stored charge

15 resulting in trailing contrast bars. Applying the signal S8 to the
distal plate of capacitor C1 avoids this problem completely. The
capacitor, in effect, acts as a voltage level shifter since the charge
on the capacitor can not chaﬁge instantaneously and so when AV
is applied to its distal plate, the proximate plate voltage instantly

20 changes by the same amount. "Thus, during the picture in picture
interval T2-T3 of FIGURE 3 the voltage at I/C pin 214 changes by
_exactly AV thereby disabling the non-linear processing dﬁring
display of the inset picture video signal. Accordingly, the overall
system provides displayed images in which non-linear processing

25 is applied to the main picture area but not to the inset picture
area. Advantageously, the processing is provided in an integrated
circuit in which a common pin provides both peak detection and
on/off control functions and which the problem of trailing contrast
bars is avoided. _

30 : To briefly summarize the example of FIGURE 2, the

- “multi-picture television system there described includes a first
processor (106) for combining first and second video signals to
produce a combined video signal (S3) and a picture identification
signal (S7) for identifying the relative spatial locations of said first

35 and second video signals. A second processor (202) couples the
combined video signal to a display device (112) and for subjecting



Under these conditions, an area 504 imediately follow ng the right border
of the-PIP signal will have a shifted |umnance |evel different fromthe 20
| RE i nput signals. 10 : It has been found that the cause of this
artifact is that direct application of voltage to pin 214 will result in a
change in charge on capacitor Cl. Since the ClL charge represents the black
correction |evel and controls the gain of the non-linear processor,
alteration of the charge will affect tl® contrast of displayed 15 inmages
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connect ed t ¥oltagepdewn by V) for disabling non-lmear processmg m the
second processor during dlsplay of the other of the video signal
| signals. '
15 Various chan'ges may be made to the example of the
invention shown in FIGURE 2. In a wide screen television system,
for example, where display 112-has a wide aspect ratio (e.g., 16:9
as compared with the standard 4:3 aspect ratio of conventional
displays), one may replace the picture in picture processor 106 .
20 (PIP) with a picture outside plcture processor (POP) and utilize the
principles of the invention for preventing the main picture video
from altering the contrast of the picture outside picture video.
Such a system is illustrated in FIGURE 7 wherein the system of
FIGURE 2 has been modified.
25 Specifically, in FIGURE 7 the display device 112 has
been replaced by a wide aspect ratio display device 702 having an
aspect ratio greater than 4:3 (e.g., a width to height ratio of 16:9)
and the picture in picture processor 106 has been replaced by a
picture outside picture processor 708. This processor, like the
30 processor 106, compresses. the auxiliary video signal S2 but places
the compressed picture (by time division multiplexing) outside of -
the borders of the main picture video signal S1 rather than inside
the borders of the main picture video signal S1. The timing signal
S7' produced by the picture outside picture processor 708 thus
35 represents the location of the compressed smaller picture outside
the borders of the main picture signal rather than inside the -



12 1In nore detail, in voltage translator 220 the PIP timng signal S7 on
conductor 116 is applied to the base of PNP transistor 3 via a current
limiting resistor R6. Transistor B is connected at the enmitter thereof to
a source of positive supply 5 222 voltage +Vcc and is turned on (saturated)
by current provided by resistor R6 when the nmain picture video signal is
bei ng di spl ayed (timng signal S7 %ﬁ zero volts). Wien the inset picture
video signal is being displayed (tin?ng signal S7 at +5 volts) transistor
@B is turbexdesss Qpenations off the taysterof pf bthes piewiret outsiie 1pictureupl ed

bet ween i a%ﬂﬂ eRFt | r iation of
transi st o(t?é??(ﬁ(s ri g ?5&2&%%#3@?2&%& P?SF@REQ%S\G%V%V f or m 400
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di vi derg C rising.regsi stor nd R4 _coupl ed between the cp]lector of
transis oﬁ% g‘rﬁl’%}eSZe& ?’\?Z mgecgfmt °s‘ﬁB‘dﬁ9f¥ Ry tHEE %ﬁldé"nd gr ound.

Thi s conrgicturen POP)r video signalr 82sdisplayetB amwlthecwide vsdreemedisplay r ange
fromVce g&i¥ec709¢. Signal S8 is equal to Vcc during the main 20 picture
video interval when transistor (B is saturated i'n response to the PIP
identification signal being at the zero volt level. This is illustrated in
FI GURE 3 by waveform 300 which shows the transistor @B collector voltage.
The change in voltage, AV, is determ ned by the value of Vcc and the val ues
- of resistors R3 and 25 R4 in accordance with the follow ng rel ationship: AV
= Vcc - Vcc [R4A/ (R4 + R3)] Fromthe foregoing expression the val ues of
resistors R3 and R4 should be selected to be I ess than the value of the
time constant resistor R2 to ensure that the full voltage change is



30 communi cated via capacitor ClL to term nal 214. Selection of the value of
“the voltage change, AV, which provides OV OFF control of the non-linear

processor, without producing visible artifacts,: dependS uUpon the operating
"vol tage range of the peak detector 206 between peak wiy l““lelm‘ﬁmtvel S.
In an exenplary 35 enbodi nent of.the ipgention for t@l“ﬁr\m aiect or
shown, typi C@%laﬂ?@k | evel s were 4.4 volts for zero | | evel's &nd®5.0

volts. 13 00 IRE levels giving a difference value for AV of 0.6
- volts. This voltage represents the full gain control range of the processor
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to maxi mum bl ack hopst (the xi mum gai n of the 5 non-I|inhear processor).
The final st &PTRIISHEYing the control signal S8 to the I/C pin 214 without
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as di sti ngui identification hsignpl dornédentifiying ethehaelativedispatial ylocationst ef t o
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| npedance source w cause g change ‘ored charge 1 5 resulting in
trailing contrast bars2 Agprinesr (Mecesspraforssubjeeting dsaidaicopbinedof

capaci t or] Glsiptal deo thdrslineaP! processivgeantly codpHngaBaid (cOmbinedeiiggh. acts
as a vol tage_ Jlevel shifter stl_ nce,the charge on the capacitor can not change
i nst ant aneouS8RLLP 48 QRIMHLAZATL appiied to its distal plate, the

proxi mate pl ate vol t agsaidnstomrlingaf Oprocesgms beyng hforased: ianamnt . Thus,
- during the pifbbfeld et Uhdving a pin for connection to a filter;
: a filter coupled to said pin for developing a signal
15 representative of a given amplitude parameter of said coupled
signal; and
a control circuit coupled to said filter;
said control circuit being responsive to said picture
identification signal for enabling said non-linear processor during
20 output of one of said video signals and for disabling said non-
" linear processor during output of the other of said video signals

2. Apparatus as recited in Claim 1 wherein:
said filter comprises a capacitor having a first and
25 second plate, said first plate being coupled to said pin for storing a
charge in said capacitor representative of a luminance level of
said coupled signal produced by said non-linear processor;

3. Apparatus as recited in Claim 2 wherein said
30 control circuit comprises a voltage level translation circuit
responsive to said identification signal for applying a translated
voltage to said second plate of said capacitor.

35



interval T2-T3 of FIGURE 3 the voltage at 1/C pin 214 changes by exactly
[err] thereby disabling the non-linear processing during display of the
i nset picture video signal. Accordingly, the overatt—systentprovrdes

di spl ayed i mages in which non-1|inear processing the mai n
picture area but not to the inset pict qp area. aﬂlﬂg hea .
processing is provided in an integrate circuit ir am C pin *

provi des both peak detection and on/off control functions and Whl ch t he
problemof trailing contrast bars is avoided. 30 To briefly

summari ze the exanple of Fl ratus Bgeregp&al ip{j% #%Y% l.on system

t here described includes . a first process g first and
second vi deo signals tos%iioﬁﬁﬂéltalscﬁﬁﬂpké‘dtm%l splayhaand S3) and a picture

i dentificat3on signal (safd fv@lt éenﬁnéhatéhg inGRuded! ?ﬁédﬁ% $6A ! lifdi ?gc%hid)”s

of said first 5 and ? gop eo si ‘az &/ al) grocessor ?

coupl es the conbiatedPPigeo' Sg"ﬁ | S&§Cgn B 58Ra¢H9D)ald f or

subj ecti ng paﬂrtwuﬂine range) exdidi tamge theimgnsélecteal for ongspresgingl eailing
non-|inear pr r grated circuit (200) and has a pin

~ 214 for conne B)#e dt§ qﬁﬁlﬁgaqwggegevel oping a signal representative

of a given anpli tude pa_r aneter (e.g., the black 5 level) of the coupled

signal. Ajgpntrol circugt afes: s Teditd®! A Lalh A WALRih; | S coup! ed to
the filter. The control c 'ﬁt‘? ﬁgrre?_&(’)nsrvetoa Irst condition
|

(e.g., zero volts) of tsm Hses & JesisieibiGannecded | immear
processi ng IrpatthelS(:\viIhdsaid dmcnbrnea@a processor during display of one

Cdent 11 catton sianal (i naafteder§RRRER Cettibds, BROREERS (tBRF 1 or
(e.g., shiftiimpadancpiless than the value of said resistor.
15
6. Apparatus as 'reci_ted in Claim 5 wherein
said output is coupled to a display; and
said voltage translator includes means for limiting the
voltage applied to said second plate of said capacitor to a
20 particular range, said range being selected for suppreSsi'ng trailing
bar artifacts in displayed images.

7. A method for processing a multi-picture television
signal; comprising: |
25 combining first and second video signals to produce a
combined video signal and a picture identification signal for
identifying the relative spatial positions of said first and second
video signals;
coupling the combined video signal to an output via a
30 non-linear processor for subjecting said coupled signal to non-
linear processing;
- forming said non-linear processor in an integrated
circuit provided with a pin for connection to a capacitor;
storing a charge in said capacitor representative of a
35 luminance level of said coupled signal produced by said non-
linear processor; |



vol.tage down by [err]) for disabling non-linear processing in the sécond
processor during display of the other of tthe video signal signals. 1 5
Vari ous changes nmay be nmade to the exanpl e of the invent+on—shownr—in-Fl GURE

2. In a wide screen television system for exanple, ' ; 2 has a
w de aspect ratio (e.g., 16:9 as corrp% d with the i mgn !nﬁ & ct K
rati o of conventional ‘displays), one g repl ace thes | ure

processor 106 20 (PIP) with a picture outside picture processor (POP) and
utilize the principles of the invention for preventing the main picture
video fromaltering the contrast of the picture outside picture video. Such
a systemis illustrated in FIGQURE 7 wherein the systemof FIGJURE 2 has been
modi fied. 25 appiying Saithlidgntificatib@Usignal t toe sdid ptapacitori fer 112

hos b ] o ; 70 pon
napect - rat pocRRdlpgY sfidh nth- AAPEC prbelistrlRfingy plBl 61 | BndW FHET
the picture vides signalspibdespenseite abrvelavel pfi saidy idontificationr e out si de
picture proc§§§faall Zﬁ&- disabli %ﬁiftﬁsn%n-liﬂéﬁ? phscedSorn 'durass Obutptt. of the

conpresses t uxil1ary vjdeo, signal S2 but places th ONpr éssed, picture
(by time di vPthesnofngaid pyideonsig éPd@sGPn{s‘F\etobBr%ﬁ?}°§ﬁoie‘frae°fmﬁaﬁdpi cture
vi deo si gnal jdentificadont lsdgnalsi de the borders of the main picture video
si gnal Sl1 The timng signal S7° produced by the picture outside picture
processor 908 thus 35 represents the |ocation of the conpressed smaller

pi cture outside the boBderA niethodieastaecited cinuClaig ghfurtherheomprising:nsi de

t he 1 5 borders. Opgf%?ésﬁln f 8 ﬁﬁﬂ;@&fm{ Q@glp‘hcwrg out si de picture

- (POP) exanple of FIGJR herw se e same as previously
. predetermined voltage range, and _ :

applying said translated identificat_ion signal to a plate
15 of said capacitor other than a plate connected to said pin.

9. A method as recited in Claim 7 further comprising:
providing a parallel discharge path for said éapacito:
of a given impedance; and '
20 : limiting the effective source impédance of said ‘
translated identification signal to a value less than said given
impedance. '

10. A method as recited in Claim 7 further comprising:
25 translating said identification signal to a
predetermined voltage range, and
applying said translated identification signal to a plate
of said capacitor other than a plate connected to said pin;
providing a parallel discharge path for said capacitor
30 of a given impedance; and '
" limiting the effective source impedance of said
translated identification signal to a value less than said given
impedance. '

35



described for the picture in picture (PIP) exanple of FIGURE 2 whereby the
non-1i near processing applied to the main picture 5 video signal S 1 is not
.applied to the auxiliary (picture outside picture, POP) video signal S2.
di spl ayed on the wi de screen display device 702. Clainms: 1. Apparatus
for use in a television system apparatus conprising: 5 ' a first
processor for conbining first and secgnd video signals to produce a

‘conbi néd video signal, and a picture_identificati | ﬂ!,pBi' gentifying
the rel at TEEEEISAONREQEIVER i“Eﬁg NN-LINEAR; P’F(&ES%{@ g%rg%&déo signals; a
non- | i nealDURING EISBEAY OF MIGTcEAGH)VEHYSE@®REi ned 1 0 signal.to non-linear
processing and coupling said conbined video signal to an output; and said
non-|i near processor being forned ip‘ h?{ egrated circuit having a pin for
connection to a filter; a filter coup e(§ 0 said pin for devel oping a '
signal 15 representative of a given anplitude paraneter of said coupled

lsi gnal : and a cont ro]\ ?ﬁétﬁk’é tincgit&h?éj (!qu);a,}igeéigi$§51; i$ ﬁ@angdgl ci rpui t
bei ng, respgnsj ve to,saug | cture i dentlj fication s gg%b f enabling said-
non- I i neaidigplaye deyice IP?Q yir Gt ROR-lineap pragessor; (202} dBatiinal s and for
di 3ab| i 150 eﬁlabﬁbdm@urihignaasplayoofswmainr pigureltqompoderthandt disabbéd sai d
video signals 2. ‘at s a cik LN ' i bt er '
‘conpri ses r@rﬁaaﬁg\ggﬂ hé\ﬁiaf? iggfti b&&é%dc.%gég%:%tnggﬁﬁs& ¢ Ztgi g })lﬂrjst pl ate
bei ng coupdentificationd sigmalf %S7);t dihengoa-linear processor is formed in an

integrated circuit (200) which includes a pin (214) for connection

to a capacitor (Cl) that stores peak levels of the PIP video signal.
0 The PIP identification signal (S7) is subjected to a voltage level

translation for varying the pin voltage over a range of values, AV,

for facilitating ON/OFF operation of the non-linear processor (202)

and is applied to a selected plate of the capacitor (C1) for varying

the pin (214) voltage without substantial alternation of charge
5 stored within the capacitor (C1) whereby only a single pin is

required for both capacitor storage and on/off control of the non-

_linear processor and undesirable visual artifacts, such as "trailing

contrast bars" (504), are avoided.

0 rpig2



- charge in said capacitor representative of a |um nance |evel of said
coupl ed* si gnal produced by said non-linear processor; 3. Apparatus as
recited in Claim2 wherein said 30 control circuit conprises a voltage

| evel ‘translation circuit responsive to said identification signal for
applying a translated voltage to said second plate of said capacitor. 35
17 4. Apparatus as recited in aim 3 wherein: said output is coupled to
a display; and 5 said voltage translator includes nmeans for
linmting said voltage applied to sai dléecond plate of said capacitor to a
particul ar range, said range being selected for suppressing trailing bar
artifacts qga~displayed images. 1 O 5. Apparatus as recited in
Claim 3 mherghh: said fi teVmTUrther'conprises a_rebliostor connected in

par al | el falN SeTOREApPati for; and s d vol tage transl ﬁ) r. exhifbits an

effectivel WDEQtﬁOUEgjaa%caPl@S@Eth ssaingsfg§i stgr. 1 5 6.

Apparatus as recited in G %:l 1 —sarto— JUbeéEﬁﬁ‘iﬁ' dto a
NS

di spl ay; an@®4saj d voltage or [rmting the
vol tage appUXe®CTURE [dszel GIRPESPQR tor to a 20|particul ar

range, sal MIDESYSRUAGE ng sklected f HR P g HaHpg—barartifacts in
di spl ayed images. 7. A |nﬁgum for pnqgegdimm@mwnnti- Baﬂurﬁztelevision
signal ; conprisi {‘&z ] ppTiming JL TlE"g;zLAL' RGB D
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20 limting the effective source inpedance of said translated

i denti f<ication signal to a value | ess than said given inpedance. 10. A

met hod as recited in Claim?7 further conprising: 25 ‘transl ating
said identification signal to a predeterm ned voltage range, and applying
said translated identification signal to a plate of said capacitor other
than a plate connected to said pin; providing a parallel discharge path for
sai d capacitor 30 of a given inpedanc¥® and linmiting the effective source

i npedance of said translated identification signal to a value |ess than
sai d given inpedance. 35
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