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PROCESSI NG Thi s invention relates to television receivers and $8rtjii$h! 2004
to television receivers having both "picture in picture" processing and
non-1linear video processing. Television receivers which feature

pi cture-in-picture processing known. Iq such recelvers an inset or "small"
picture to be displayed within an areaof a "nmain" or "large" picture is
subj ected to vertical and horizontal conpression by nmeans of selective

storage and retrieval froma d the conpressed picture video
signal is inserted within an gﬁggﬂ%y?gm Rl Bl R tWIBHY i deo si gnal by

means of a multiplex switched t hRICTERECROPIOTURE AW i mi ng signal s
provided by the picture in pict umNimr%ﬁkmmsor Exanpl es of

picture in picture conpression processors ar for exanple, by
D,. L. McNeely and R T. Fling in U S. Pat. 4,890,162 which issued

Decenber 26, 1989 and byltas [hveR@lfmeéllra@eé "toUte‘-‘PevP"i‘ér?nltecélzve@é3 whi ch
nal processars are known
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sel ected porti d?{§°6$51{1&e3011d§@ﬂ§i11@13a| vidaweprfosesgingyvi di ng i npr oved det ai |
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vi deo processor ngg ?'I(i)é . both s calh retch"
stretch" processi ng WOV ng? F&E Teqeh"@crﬁearddﬂk"ér or aﬁdlallh ghicéireat@as
of displayed i rﬁg ﬂlﬁ}’ftgi Svitliat an 222800068 "whiieh ori Shues pugusd 21, 1956.

More recently, subjegedt e airfiEal ta%dh%ﬁzoﬁ%iog@m?@#mg b%ﬁt@ﬁﬁlrgsﬁ'or}g

non- | i near pi CtLé enha errent functions I'nt egr at ed
circuit is the !ﬁ&é Ve C)? 188 ¢ nesifieve) & f%eapﬂ%féé%w rﬁde itht egr at ed

circuit manuf ag@mpr@dsdxg/ mSonye Coideo  Fipinal i 1t ﬁﬁkre@ﬁcﬁd“ﬁtﬂlﬁuhﬁ B@vhfagebot h
"black stret ch'mphopesatddihes GIRAPH "G agkabl 4 Ny dﬁu:h R L ‘that is
controlled by timing signals provided by the picture in picture
compression processor. Examples of picture in picture compression
processors 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.
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 improved
" detail in displayed images. O. H. Shade, for example, describes a
non-linear video processor featuring both so-called "black stretgh”
and "white stretch" processing for improving detail in the darker
and lighter areas of displayed images in U.S. Pat. 2,760,008 which
issued August 21, 1956. More recently, integrated circuits have
. become available providing non-linear picture enhancement
functions. An éxaimpIe of such an integrated circuit is the type
CX20125 "dynamic picture processing” integrated circuit
manufactured by Sony Corp. This integrated circuit provides both
"black stretch" processing for improving detail in darker picture
areas and also provides a so-called "auto-pedestal" processing
function. The auto-pedestal function may be used to adaptively
adjust the brightness of a displayed image by inserting a “blacker-
than-black” variable amplitude pulse during the back-porch
region of the fuminance signal. The brightness of a displayed-



areas and al so provides a so-called "auto-pedestal"” processing function.
The aut o- pedestal function may be used to adaptively adjust t!eq B,Ug’;h

of a displayed inmage by inserting a "blacker- than-black” vari

anplitude pul se during the back-porch region of the -lum nance -signal.
The brightness of a displayed 19 JUL 2004 2 inage is altered because the
"aut o- pedestal " function changes the rél ationshi p between the clanping
level of a "back-porch" clanp and the level of the video signal which is
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In more detzul the receiver 10 of FIGURE 1 includes an

antenna input terminal (ANT) for receiving an RF video input
signal S1 and an auxiliary input terminal (AUX) for receiving a
baseband video input signal S2. Signal S1 is applied to a tuner
and IF processing unit 12 which tunes and demodulates signal S1
to provide another baseband signal S3. A selector switch 14
selects one of signals S1 and S3 as a main video signal S4 for
processing and selects the other of signals S1 and S3 as an “inset"
video signal S5 for processing. The main video signal S4 is applied
“to an output terminal 15 labeled "Selected Video Qut". This
terminal is available for the user to facilitate recording of the
main video signal selected by switch 14. The main video signal S4
is also applied to a luminance chrominance signal separation filter
16 that provides separated luminance and chrominance output
_signals Y1 and Cl. The inset video signal S5 is applied to a picture
in picture processor 18 that compresses signal S5 vertically and
horizontally and provides compressed luminance (Y2) and
chrominance (C2) output signals. The main luminance signal Y1 is
applied to a non-linear processor 16 which subjects the Y1 signal
to black stretch processing for improving detail in low brightness
areas of the main picture by applying greater amplification to low
level signals than to high level signals. In practice, the processor
used is the Sony type CX20125 dynamic picture processor
~préviously discussed.  The' non:linearly processed main lumidance =



Is also applied to a | um nance chrom nance signal separation filter 1
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t hat provi des separated | um nance and chrom nance output signgl ‘B/j a
Cl. The inset video signal S5 is applied to a picture in pi c?ﬁg Lc@ﬂg&r

"18 that conpresses signal S5 “vertically and horizontally and provides
conpressed | um nance (.Y2) and chrom ngnce (C2) output signals. The main

| um nance signal Yl is applied to a noh-linear processor 16 which subjects
the Y1 signal to black stretch processing for inproving detail in | ow
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I nhi bit or bl apdki L ipput non:- i r r. 20.for disabling
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video (Y2, C2) wwitBhn1&hgndBpibcRs&SUNG YbHRDntrotingl respectively, tuner
channel selection, main and inset picture choices and functions
such as inset picture on/off and control of the position of the inset
picture within the main picture. Multiplex switch 22 inserts the
inset picture video (Y2,C2) within the main picture video (Y1',Cl
in which the luminance component has been non-linearly
processed). The resultant picture in picture video (Y3,C3) is

processed for display on kinescope 30 via display processor 24,

' The configuration of the known receiver of applying
black stretch processing to the main luminance signal before
insertion of the inset picture signal by the multiplex switch
advantageously solves an important problem which otherwise
would occur if one were to consider providing black stretch
processing to the combined main and auxiliary video signal.

, Spécffically, if non-linear processing (black stretch) is
placed after picture in picture insertion the insert piéture black
level will be modulated as the black stretch circuit dynamically
adjust for changes in the main picture scene content, In instances
where the insert picture consists of relatively low IRE signals and
the main picture consists of relatively high IRE signals, the insert
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



i n which the | um nance conponent has been non-linearly processg%. mg
resultant picture in picture video (Y3,C3) is processed for di aJ 200’!-

ki nescope 30. via display processor 24. The: configuration of the known
recei ver of applying black stretch processing to the nmain | um nance signa
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mei n picture compoiertsofizaig hdteponent of signal Y3 suffers distortion and
thus does not conform to standard broadcast standards. Such a
signal is not suitable for recording by a VCR because VCR's
commonly use horizontal synchronizing signal amplitude to servo
their AGC circuits in an attempt to keep a constant amplitude
video signal. Expanded sync would cause a VCR AGC circuit to
compress video and wash out the picture in the VCR.
A second feature which can not be realized in the prior
‘art receiver concerns the previously mentioned “"autopedestal”
function which can be produced by the Sony CX20125 dynamic
picture processor. This function inserts an offset pedestal in the
back-porch area of the video signal, the amplitude of which is
dynamically changed in response to changes in scene content. The
_back-porch is commonly used by TV receivers for the final DC.
restoration clamp, and by adding an offset pedestal in this portion
of the signal the DC level of the luminance signal (and therefore its
brightness) can be modulated. Unfortunately, the "back porch” is
conventionally also used by the picture in picture processor
processing circuits to properly match the black levels of the insert
and main picture. If the "autopedestal” were utilized in the prior
art receiver, the offset pedestal would result in a mismatch in
~ black levels between the insert and main ‘pictures which would
vary in’ response to the mai'ri',pictu‘re scene content. Because of



been non-linearly processed (stretched in the black region) and so the

synchroni zi ng conponent of signal Y3 suffers distortion and t
conformto standard broadcast standards. Such a signal is not hpg ﬂzi m@&

recording by a VCR because VCR s comonly use horizontal synchroni zing
signal anplitude to servo their AGC circuits in an attenpt to keep a
constant anplitude video signal. Expanded sync woul d cause a VCR AGC
circuit to conpress video and wash out5the picture in the VCR A second
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5 this, the Ya o edest ai feat ynam c pic processor
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system congoishining said dﬁrstsargbaﬂecpndcemonglgﬂrdm rtel pfevidpr avéatnbined deo
video signal for displaying said first and second video signals in
respective first and second picture areas, and for generating a timing
signal indicative of the time interval in which said second video signal is
displayed; characterized by

means included in said video signal processing channel for
detecting a characteristic of said combined video signal and for
automatically and non-linearly modifying said characteristic; and

means coupled to said detecting and modifying means and
responsive to said timing signal for inhibiting the non-linear modification
of said characteristic during the time interval in which said second video
signal is displayed.

The invention is illustrated in the accompanying
drawing wherein like elements are denoted by like reference
designators and in which:

FIGURE 1 is a block diagram, partially in schematic
form, of a known television receiver having non-linear video
processing and picture in picture processing: and




signals to a display neans; and neans included in said video si
processi ng channel and responsive to a first video signal and ?‘Eyadsu!;ozgmf

video signal for conbining said first and second video signals to provide
a conbined video signal for displaying said first and second video signals
in respective first and second picture areas, and for generating a timng
signal indicative of the tine interval é6n which said second video signal is
di spl ayed; characterized by nmeans included in said video signal processing
channel for detecting a%ﬁgﬁﬁggterlstlg?of sai d conbi ned video signal and
for automatically and n dr 1Y anlpoky dinpram; Patak cinesshemaiic and
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contam nation @hich couples the insert selection timing signal S6 provided by
picture in picture processor 18 to the inhibit input 21 of the non-
linear luminance signal processor 20. This disables non-linear
processor 21 during times when the inset picture is being
~displayed and enables processor 21 only during times when the
main video signal is being displayed thereby preventing the black |
level of the main picture from altering the black level of the inset
picture.

Since the reason previously discussed for inhibiting
the "autopedestal” feature of processor 20 no longer applies with

" processor 20 relocated and controlled as described above, this
feature may be activated if one selects the Sony dymamic picture
processor IC for use as non-linear processor 21. It will be
appreciated, of course, that other black stretch processors may be
used as processor 20 such as the Hatachi processor or the

. processor described by Shade as previously discussed.

A further change in the receiver is the addition of a
signal summing circuit 60 which combines the picture in picture
luminance and chrominance signals Y3 and C3 to provide &
combined output signal to the selected video output terminal I5.
By this change the selected video output signal includes both the
main and inset picture components which could not be done in thc
prior art receiver for the reasons previously explained. A user

~-thus may tape record exactly what is being displayed by display



the black level of the inset picture previously discussed, the ,receiver is
al so nodified by the addition of a coupling circuit 50 which c$&bhﬂ@l§ﬂﬂﬂ4
insert selection timng signal S6 provided by picture in picture processor
18 to the inhibit input 21 of the non- linear |um nance signal processor

20. This disables non-linear processor 21 during tinmes when the inset
picture is being displayed and enabl es 7processor 21 only during tinmes when
the main video signal is being displayed thereby preventing the black

| evel of the main picture fromaltering the black | evel of the inset
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appear as ragged or blurred edges at the boundaries of the main
and inset pictures. Preserving its rise and fall time by emitter
follower action avoids this difficulty.

The output of the emitter follower (Q1,R1) is applied
to a low pass filter 55 comprising a resistor R2 coupled between
the emitter of transistor Q1 and the first plate of a capacitor Cl
having a second plate coupled to ground. The output of the low
pass filter is taken at the junction 56 of resistor R2 and the first

. plate of capacitor C1. The purpose of low pass filter 55 is to
attenuate harmonics of the fast switching signal S6 that is
buffered by emitter follower Q1 and to reduce the potential for
radio frequency interference (RFI). Exemplary circuit values for
these elements are shown (1000 Ohms for resistor R2 and 100
pico-Farads for capacitor Cl1).

The remaining -portion of coupling circuit 50

' comprises a diode D3 coupled between the output 56 of filter 55
and the inhibit input 21 of the non-linear processor 20. This
diode, in combination with the other diodes D1 and D2 forms a
three input OR gate which prevents signals S0, H and V from
contaminating or interfering with each other. Alternatively, the

; géting function may be provided by conventional digital logic.



ground and having an emtter electrode coupled by an emtter |oad resistor

Rl to a source (terminal 52) of positive supply voltage +V. Tf'egf‘g ti@ﬂ#
of the emtter follower is to reduce |oading effects on the sourc I

processorl 8) of the selection control signal S6 for switch 22. Loadi ng of
this signal line is to be avoided since signal signal S6 is a very high
speed signal that selects the insertion of inset video into the main
video. If this signal were to be sl ofked down by | oading effects the result
m ght appear as ragged or blurred edges at the boundaries of the main and
inset pictures. Preserving its rise and fall tine by emtter follower

acti on avoi dA televisicah $ysteml conprigimg:out put of the emtter follower (Q,Rl)

is applied to a |low pass filter 55 conpri si resi stor coup] ed
bet anon the. om 1 S0CBrSand D SesTa A § oDy BF BroVifBeYidko SIORBISIS t or C1

havi ng a secga;gdg)aﬁ@aﬁgte:@%ﬁgnao ground. The output of the low pass filter
is taken at the junction 56 of resistor R2 and the first plate of

c?paﬁi t](c)r d. _Thempaﬂpcﬂié,%? inQbqurfhirs_Saidl\g@?? Slﬂﬁgtgr@%ﬁh‘@wjﬁrmdh@mnni cs
ohd to reducPhECYBTaRm MaFVirEE S5 pB b §oeae:tep sinat (ReriS

Exenpl ary ci ¢dbiningpbaigSirt0ind 6BE6Rd elRiEsihRakRe [rhoie 4 E8RDikduTidesr

resistor R2 and 100 B8}’00- Farads for capacitor C1 ). The remaining portion
of coupling ¥palui(3p03) demplisriaxing gaidd dirgls angusiesandevideen signalsunput 56

i ode, i coPRGMDe! AR Sekohd Bittureloias, A8 W Getghe AR HonE"; o0 °
CR gat e whi c{8g)riedizatise sifgiinel #mB6intétvahih WHitle eaid aricant natea sighal is

interfering with each other. Alternatively, the gating function may be
provi ded by @'%H'@é!ﬁgi &?&F‘C@T'E?‘EIQV logic. 19 J UL 2004 8 1. A television

syst o o | S! NOme@in¥ (96 nehulBdin BARCAAAESS BihnalBRABssinG cRank@f " Ov! di ng
detecting a characteristic of said combined video signal and for
automatically and non-linearly modifying said characteristic; and
means (50) coupled to said detecting and modifying means {20) and
responsive to said timing signal (86) for inhibiting the non-linear
modification of said characteristic during the time interval in which said

second video signal is displayed.

2. The television system in Claim 1, further characterized in that said detecting
and modifying means (20) is included in said video signal processing
channel (C,Y) and coupled between said combining means (18,22) and
said display means (30).

3. The television system in Claim 1, further characterized in that :
said detecting and modifying means (20} is of a type having an
inhibit input (21) for disabling non-linear modification of said characteristic
and wherein said inhibiting means (50) comprises a circuit path (51, 55, 57)
for coupling said timing signal (S6) to said inhibit input (21).



a display neans (30); and neans (18, 22) included in said video signal
processi ng channel and responsive to a first video signal (S4)1 gngm(_) 2[]?11.
second video signal (S5) for <conbining said first and second vi deo srgnals
to provide a conbined video signal (C3,Y3) for displaying said first and
second video signals in respective first and second picture areas, and for
generating a timng signal (S6) indicative of the tine interval in which
said second video signal is displaye@; characteri zed by neans (20)
included in said video signal processing channel for detecting a
characteristic of said conbined video signal and for automatically and
non- | i rear | yTmothléyisiop systein i @iaint 8 fusthec chavadterzeddn tidt) coupl ed to said
detecting and nodifyin neanilﬁiga and rﬁségq ive to said timng signal
(S6) for inhibiti$RdtHEWoRA desygyiunfiaigraly cerduglive seny farti ¢
during the tdéﬂbé(@ ‘val in which said second video signal is displayed.

2. The television gggten1in Claiml, further characterized in that said
detecting and nodifying neans (20) is included in said video signal

processi ng hapnel. (C, and upl tween said conmbining neans (18, 22)
bna sata’ i B Bviehisthi tn %R S tuBRel PER Rl O el m 1. furt her
characterized in ddidlircuis path Q&’h?ﬁééélg sefids FBfh&¥idoM® BUFek ARblifier Oof a

type having an inhibit input (21) for disabling non-linear nodification of

sai d char act(®l).s1 logv pasgifiligrd58) and & diodaPB).t i ng neans (50) conprises a
circuit path (51, 55, 57) for coupling said timng signal (S6) to said
inhibit input (21). 19 J UL 2004 9 4. The television systemin Caim 3,

f urt herg.charFes &levisionisysidmin Ciaihd2 clurther thaacterizedlnydes a unilateral |y
conductive sem conductor  device (D3). 5. The television systemin Caim 3,

further charact erf@i@fambinig maagsd(1d. redli inclyelen 2 difph PUPLt Prevdingsa
(86, TreyEii e catpbhiheico T Sohpihes she e 457} p 06
conbi ni ng nmeautpul PBoviding antimideace ¢omponentt PY3) pf csdidli cagnkined video
output signal, and further comprising:
signal combining means (60) for combining said chrominance and
luminance components to form a combined composite video output signal
having main and inset picture components, neither of which being subjected
to modifying by said detecting and modifying means (18,22); and
means for coupling said composite video output signal provided by
said signal combining means (60) to a baseband video output terminal (15)

of said system.



chrom nance conponent (C3) of said conbined video signal and a second

out put providing a | um nance conponent (Y3) of said conbined vif 0 t b
signal, and further conprising: signal conbining neans (60) for gomﬂatiﬁﬁ 4
said chrom nance and | um nance conponents to forma conbi ned conposite

vi deo out put signal having main and inset picture conponents, neither of
whi ch being subjected to nodifying by said detecting and nodi fying neans
(18,22); and nmeans for coupling said conposite video output signal provided
by said signal conbining nmeans (60) to a baseband vi deo output term na
(15) of said system TELEVI SI ON RECEDVER W TH PI CTURE I N PI CTURE AND
NON- LI NEAR PROCESSI NG Abstract of the Disclosure A video switch (22)
combines a fir st ghﬁ% s3ofnRkckbincyr A RIERORE TROBRCYRACO 5 002! o
application to a disp Q E Ogﬁ éi ctu nN-pi cture" images
in which the first vi eo I f in picture area of the

di splay and the conpressed second video signal is displayed as an inset
picture within the main picturqq [ea- A_.non- Lnﬁar rocessor (20),
connected between an out put of L ' = fan input of -the

di splay unit, enhances selected features of the conbi ned video signal

di spl ayed by the mSmMﬂ%&m@&WM B ngﬂH%F&MW§§NW

control ling the non- hlnear essor so t I'I near
applied to di spl&yeded 50 i5h8%He %laﬁpﬁcéilgﬂet%raeél%mw nlUtlll(BOt) he
i nset pictureto greaider|’ @Rﬁr@m plcture images in which the first video is

displayed in a' main picture area of the display and the compressed
second video signal is displayed as an inset picture within the main
picture area. A unon-linear processor (20), connected between an
output of the video switch and an input of «the display unit, enhances
selected features of the combined video signal displayed by the
chsplay unit. Circuit means (50) are provided for controlling the non-
linear processor so that non-linear processing is applied to displayed

tmages only in the main picture area and not in the inset picture
area.

FIGURE 2



