-1- AUTOVATI C VI DEO SI GNAL PEAKI NG CONTRCL 5 Thi s invention
concerns a systemfor automatically controlling the anount of peaking

i'n a video signal processed by a television recei vapQ anpl e.
ced i mge devel oped in response to video“signals process

tel evixton receiver can be subjective- 10 |y inproved or enhanced by

i ncreasing the slope or "steepness" of video si gnal anpl i tude transitions. =

Such gnhancenent ,- commonly referred-tp as signal "peaking", is typically
SOCI at ed with the hi gh frequency information of the vi deo signal and can
cconpl i shed with respect to both 15 vertical and horizontal inage

det ail infornation. A@M@Emﬁl@m HEAKING @mﬂ)e achi eved by

generating a signal "preshoot” just before an anplitude transition, and a

signal_ "overshoot" just after an anplitude transition, so that
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example, horizontal peaking can be achieved by generating

a signal "preshoot" just before an amplitude transition,

and a signal "overshoot" just after an amplitude transition,

so that black-to-white and white-to-black transitions are
20 accentuated.

The amount of peaking manifested by a video signal

processed by a television receiver can be attributed to a

variety of sources. Both horizontal and vertical peaking

can be provided at the broadcast transmitter and by circuits
25 within the television receiver in fixed or controllable

amounts. ’Siqnal peaking or depeaking can also result from

a signal "mismatch" in a cable video signal distribution

path. Since signal peaking accentuates the high frequency

response of a video signal, the presence of high frequency
30 noise is also a consideration in determining the amount of
peaking to be imparted to'a video signal. For example, it
is considered preferable to reduce the amount of peaking in
the presence of a weak video signal which is likely to .
comprise a relatively large amount of noise compared to a
strong video signal. Excessive peaking in the -presence of a
weak, noisy signal undesirably serves to accentuate the high
frequency noise component to the detriment of reproducegd -
picture quality.
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-2- Accordingly, it is herein recognized as desirable to automat+ca
coritrol the anount of 'video signdl peaking 5 as a function of the jj¢
f eequency cgMtent of -a video signal including peaking conponents iQp
fromseveral sources, to optimize the amount of video signal peaking
con5|stent wth an objectlve of providingd 2 repr oduced i mage with good
irgye detail under various signal conditions. 10 _ It is often
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frequency peakum@gexﬂatatl(ﬂhdﬂnaWauﬁnnanGéguagnabndihéoapparatus i ncl udes a
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peaki ng signal conponent, m nance Si
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accent uat ed hi nce _conpo ents I n,accordance wt
"level 8 of thd&ink %né%ﬂﬂ 3- ﬁ&%%;Q “&tpeﬁpﬁrggﬁvthE
invention, t hepm&ﬁéﬁcaew\mdtemﬂnde&ya thenisetitingl efcehdugbanmndew ce,

and an adJ ustabl&&g&g%&‘@é for controlling the 40
' - Apparatus according to the present invention is
20 included in a system for processing video signals with image
_ répreéentative luminance and chrominance componehts, and
serves to automatically control the high frequency peaking
content of the luminance signal. The apparatus includes a
signal peaker responsive to the luminance signal for gener-

28 ating a peaking signal component, which is combined with
the luminance signal to produce'a peaked luminance signal
with accentuated high frequency components. A sensing

" network :espbnsive to the peaked luminance signal develops a
control signal in accordance with the magnitude of high -

30 frequency components of the peaked luminance signal. A
control network coupled to the signal peaker and responsive
to the control signal controls the magnitude of the peaking
component: and thereby the magnitude of accentuated high .
frequency luminance components in accordance with the 1evel

38 of the control signal. .

_ In accordance w1th ‘a feature of the invention, the
control network includes a controllable conduction device,
and an adjustable peaking control for controlling the
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-3- conduction level of the controll able conduction device. In accordance
with another feature of the invention, 5 the automatic peaking control
apparatus is included in a color television receiver enpl.oyi ng a conb
filtef to separate the |uninance and chromni nance conponents of the
teI'T._lon signal. Conbed | um nance signals appear at a first conb filter
out p¥) A second comb filter out pu# 30=-i ncl udes signal frequencies

rep eht ati ve of vertical image detail . information absent fromthe conbed “
| um Nafice ‘signal at the first comb filter output. A restored |um nance \u/
si gnal eendectionclievelcofivthe ngonticotbable comduchion sdewnitewith a

vertical detail Stﬂnaécsfameen&iésraxvﬁg?&%&%ié%feeﬂé'dimu Ler
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control Lﬁ&% |ch | used t control t he ni e 25 horizonta
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signal peaker. A vertical detail peaking component is
developed by a vertical peaking network responsive to the
derived verticalﬂdeéail component, and is combined with the
20 horizontally peaked luminance signal to produce a _
horizontally and vertically ‘peaked output luminance signal.
The sensing network responds to the high frequency content
of this output luminance signal for developing a proportional
control voltage which is used: to control the magnitude of the
25 horizontal peaking component.
' - In the drawing:
FIGURE 1 shows a block d;agram of a portxcn of a
color television receiver including an automatic peaking
control network according to the present invention; and
3 FIGURE 2 shows additional details of a portion of
the system of FIGURE 1, zncludlng the automatic peaking
control network. = = :

In FIGURE 1, a source 10 of'composite color
television signals including luminance and chrominince
35 components supplies video signals to an inpué of a comb
filter 15 of known configuration, such as a comb filter
employing charge coupled devices (CCD's) as shown in.
U. S. Patent 4,096,516. The luminance and_cﬁrqminance.



fr equency |nterleaved relati on. The |uninance 5 conponent has a rel | y
wide bandw dth® (extendlng fromD.C. or zero frequency to about four
megahertz). The upper frequency range of the |um nance conponent is shared
wi th the chroiti nance conponent, which conprides a subcarrier signal of 3.58
Mdz,” anplitude and phase nodul ated with color 10 information. The
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amplitude response at odd mn t iples of one-half the line

20 frequency including 3. 58 MHz., and an amplitude null at
integral multiples of the line frequency.

A "combed" luminance signal (Y¥) from a first output
of comb filter 15 is coupled via a low pass filter 22 to an
_ 1nput of signal combining network 30. Filter 22 is arranged

28 to pass all luminance signals below a cut-off frequency of
app:oximately 4 MHz., and serves to remove noise and clock
frequency components of switching signals associated with
the switching operation of comb filter 15 when of a CCD type.

_ A second output of comb filter 15 is applied to a

30 chraminince signal processing unit 64 for generating R-Y,
B-Y'and_G-Y color difference signals, and is also applied to
an input of a low pass vertical detail filter 35. Unit 64
includes a suitable input filter for: passing'only those signal
frequencies from comb filter 15 which occupy the band of -

38 chrominance signal frequenczes. ' Filter 35 exhibits a cut-off
frequency of approximately 1.5 MHz., and selectively passes
those signal frequencies present in the second signal output
of comb filter 15 which lie below this cut-off frequency.

-4 cofrponents are arranged within the V|deo S|gnal frequency spectruymn
iillb



1 -5- Signal frequencies in this region

repr( { vertical detail lum nance information which is absent fromt he
conb | umi nance signal and which nust be restored to the' | uni.nance <
si gna avoid | oss of vertical resolution in the |um nance content of a

di spl ayed i mage. Such vertical detail restoration-is acconplished by
conmbi ning an appropriate |inear anmount of the vertical detail signal from o
filter 35.-10 (which exhibits a linear anplitude transfer response), with -

t he fiTtered combed | um nance Si gnal fromfilter 22, in conbining netvvorku
30. The restored |um nance signal f fmthe out put of combiner 30 is

inverlt ed by unit 32, subjected to hotizontal  detai | processing by neans of

a 15 hori zont aI peakl ng network. 40, and afterwards applied to an input of a

si gnal 591 s %n tfid :Fégi%?t?é :é¢&9@'éeééfaai'a&eaif5 al so
are supp to a non- I |near vertlca etal gnal. processing circuit 50,
for i P ﬂ?@% firfama i i ﬁrﬁl’s%?rif’c'@zmﬁe‘?mﬂ. detail signals .
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cor r esphRiected tedarizonkal ﬁm-‘nhrﬂ@% nPYo‘Fe!HQ e§ ar television
Si 0NES. HdiEdrta 1N Gd A0tk n&t@wﬂt i0f oaﬂataseesﬁams pliéd 86 dhscussed,

'?Bga\ﬁﬁeg;the Cbértlcal djen%’ﬂ‘%;o? x?gr n&él on 't‘hfﬁeof restored enhanced
: Vertical detail signals from filtor 35 also are
supplied to a non-linear vertical detail signal processing
circuit 50, for imparting different amount of signal gain to
20 yertical detail signals within predetermined ranges of
signal amplitude. Specifically, moderate amplitude vertical
detail signals are peaked or enhanced, and large amplitude
- vertical detail signals are pared or attenuated. Processed
signals from network 50 are supplied to another input of
25 combiner 42, where they are summed with the signals from
" horizontal peaker 40. Additional information concerning -
_the:nmmmgammn:cflmrimuuml;xocemum'401dxh\nrtnud.pnm:umor!ﬂ)is
found in copending British Patent Application@P/OP¥S (RCA 75979) filed
with this application and corresponding to U.S. Patent Application Serial
80 No. 255,375 filed April 20, 1981 of W.A. Lagoni titled "Horizontal and
-Wmndcal:muga.umﬁﬂl Emm:mmingcﬁ’a(kﬂor'ﬁﬂmwishutsmguﬂ. 'A
. network 451numnnsive u::anxut sk;uds fn:ncxmtﬂnsr 42 serves to
) auﬂmmtﬁxﬂlycmnuaﬂ.thenwgnihxk»cf;nmkhr:sﬁguﬂsc&mmﬂopaihy
network 40. The output signal from combiner 42 corresponds to
a reconstituted luminance component of the color television
signal with the horizontal detail information peaked as
will be discussed, and with the vertical detail information
thereof restored, enhanced (peaked) and pared (attenuated)
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40 , ‘as discussed in the aforenentioned U S. patent application of -
Lagoni. The _reconstituted | unm nance conponent is 5 afterwards. appli
| u¥ri nance si‘gnal- processing unit 58. An anplified | um nance signa
unit 58 and the color difference signals fragmchrom nance unit 64 are- -
conbi ned.in a;natrix.68 for providing R B T G col or i mage representative
oupput signals. These signals are then suitably coupled to 10 image

i nt it trol t . -Of ' 7Q.. ELCGURE 2 .
ireut etai | SHEERISARE 2 B e eni R 1 - rebrar, AopLikRRion of
control 45 of PIGARE Uagar f ol Thewrecansitditutedo Hvmd npngenaamponenghalis are
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EOUDI-edt bet wggraif&rd 'Sél{&é_ O%izjna"alts_diffxfoar ShixioR : ih?ﬂihbi hh[e!tf jsqrraglgsbggbined in a
ransi stors- a . erating currents for, anplifi,er -are
provi ded from :P%f &r?ir‘ﬁc’%mé‘ i %g and, Faﬁgﬁgfo?'mgg.e BeRrpgntative
network 40 al stoutpitideigralsut [These @igmalar a2 thepl editabdy coupliedoto
delay line 8 j%gb 'ggggfg? ' kedakis? oigNRY a
first-input g?- the édlu'{% erenti a%rﬁ:ﬁqla’f i%g{gclat K \é'gag'ggg %?i?%\zgﬁg'?’gtggroggﬁ?e'A
del ayed | uni nance si gnal FXSUWR % &hoys, cdecaiy detadd st 9fhordsnntakput of
the differenti gpedititig fietwdrik (47c dnds @auioniatiks peakingSconlteoRURBULE

term nal of del | g 85 | I s, coupled to the high input inpedance,basb
30 el ectrodes ﬁqt%?f'st%érﬂg@g‘oé%d 92 is substantially unterm natéd so.
that the del ay |ine oper Restaneds conied: iluminange sigordisyaxer sppdieddfuon

tw ce del ayeth | i@ ] i " [ b ' : t k S&OT
RV dicwd déigﬁn Wé SHaletvorde 1 Yrdnal ihbatPadEenbeRtbnehl! paaRIAL

differential 3PEEHATHE a8 *fiﬁn' %%%”% 3%%%2#3&53? ‘Eggﬁpﬁéstﬁﬁna#o
conponents in tdmd et liput sigmal teraindlaving hetwotk 75e pPeakiny nedwork
over shool neaki 05, RRME'S diay 1THS'¥S You1ed® sdthaua™ chd uBglES 5E0R%
differential amplifier comprising transistors 86 and 88.
20 Operating currents for amplifier 86, 88 are provided from a
DC current source including a transistor 90. Peaking network
40 also includes an output transistor 92 coupled to an
. output of delay line 85. -
The luminance.signal is applied via input network
25 75 to a first input of the differential amplifier at the base
of transistor 86. A delayed luminance signal is'appliéd via
delay line 85 to a second input of the differential amplifier
at the base of transistor 88. The output terminal of delay
line 85 which is coupled to the high input impedance base
30 olectrodes of transistors 88 and 92 is substantially
unterminated so that the delay line operates in a reflective
mode, whereby a reflected and twice delayed luminance sigpal
is developed at the base input of transistor 86. The delayed
and twice delayed (reflected) signals cause the differential
amplifier to develop preshoot and overshopt'peaking signal
componenﬁs in the collector circuit of transistor 88.
The preshoot and overshoot peaking components are combined
with the delayed luminance signal in a common load impedance
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40 -7- conprising a potentioneter 95 in the collector circuits of-
transistors 88 and 92 to devel op .a peaked | um nance 5 signal.. A nore
speci fic description of the peaking circuit follows. In.this ‘exanple delay =
_ I|l§r$5 exhi bi.ts a substantially |inear phase response over the |um nance
S|vg% bandwi dth (zero Hz. to approximately 4.0 MHz.). .10 Delay |ine 85
deés a signal delay on the order of 140 nanoseconds so that the SR ™
Jde-versus-frequency response of network 40 has.a peak anplitude .
yesponse .at approximately 3.5 MHz. More specifically, the delay line W
netwdr k response resenbl es a si ne“squared function wherein 15 the signal
peaki ng frequency. range enconpasses frequencies from 1. 75 MHz. to 5.25 MHz.
(the -6db ints) wt I|tuge rgifonse at ,3.5,MHz. Since the

outputCSPngFé?glFn8°§§nF§°F8£%Fn§gpdnb§ ehe ﬁﬁt?ﬁpﬁfrF“bEﬁances .of
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{ﬁe'§ %gghglﬁe opgggg Esébikigeégg gigﬁfﬁédggmﬁﬁﬁsg§$éggg cFi %gﬂgéeff|0|enty

of appfoidilowsately unity. The input of delay. line 85 is terminated inits
characteristic 'EHe@ﬁEQee§¥mﬁEé”8eQ§ | 1PHb QSt&QﬁKbiﬁs 89

The. peaki n en& ortional to a ea | iur(ent [err] developed
as coIFBPPgF ngi &¥t aR 8F§FOFS§E9n?ﬁ|9 ﬁﬁaﬁggg Eﬂ%?%ﬁ?edevelops a
pr opor isignal beaawngtnoukege-nznote apprekimatiblyi 490! MBg. ) opedance 95.,
ACCQhﬂngagnéingnsSUEQ gagnalsﬁﬁxsioasﬂa t ﬁhﬁh&‘Bf&le ofOtentionet er 30

95 corre um nance S|g ude transitions
thereoﬂ4§ceén9§&F9§d§ysﬁe&héttha prelhbudesverausofBegnencydevel oped in

responiesbenaeahrnaeeubrnnhoIhaarh pGHkpﬂﬁpiiEﬂéeSreégﬁhébeaﬁﬂper of

t ent t I buf f
Frano sppFossmegedicac ohusa, UP5R-PRERELERLING: EDBLISIAY PEBRed oi gnal s
devel opetwaskdresponse, resembliesaa sine+squaréd funceierdwhergin peaked ‘and

parqg)tﬁsrgi§ﬁaldSE§kkn§'an&ﬁeﬁégnkange encompasses frequencies
from 1. 75 MHz. to 5.25 MHz. (the =6db points) with a maximum
amplitude response at 3.5 MHz. Since the output of delay
line 85 is terminated by the high input impedances of
‘transistors 88 and 92, the delay line output is. essentially
20 ynterminated relative to its characteristic impedance
(680 ohms: in this example) whereby the delay line operates in
a reflective mode with a reflection coefficient of approxi-
mately unity. The input of delay line 85 is terminated in
 its characte:isﬁie impedance by means of input network 75.
28 The peaking component is proportional to a peaking
current Io developed as collector current of transistor 88.
This peaking current develops a proportional peaking
voltage across signai combining load impedance 95. According-
-1y, an output signal developed at the wiper of potentiameter
so‘95 corresponds to a peaked luminance signal with amplitude
transitions thereof accentuated by means of a preshoot: and
an overshoot developed in response to peaking current Ip.
Output slgnals from the wiper of potentiometer 95 are
supplied to luminance processor 58 via a buffer transistor 99,
- These output signals include horizontally peaked signals
developed as discussed, as well ‘as non-llnearly processed
(e.g., peaked and pared) vertical detail signals from
processor 50 (FIGURE 1) which are coupled via a resistor 97
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|ci‘r'oces§or-'-50 (FI'GURE 1) which are coupl ed 'vi_a a resistor 97 40 to the
conbi ni ng point at the joined collectors of. transistors 88 and 92. '

Addi tional jmformafion concerning 5 the operation of peaki ng networ . AT S
foound in U S Patent Appllcatlon Serial No. 255,982 of WE. Harlan'
April 20, 194l and entitled "Sel f- letlngvd'eo Si gnal Peking CircWd ’

~The magni tude of the peaking conponent devel oped by circuit 40 is

det er ni ned by the nmagnitude of peaking 1Q_current The eaki n
current |evel ckh %cﬁﬂﬂl}jall"@dpﬁ’g}“&o%t &he 49 ingd L@@é’#‘%f’ 8o uctio% of

ent source tfﬁ{ﬂﬁor“s HB %dilssausmdiltdlon\al En€okhatiahs contkuningt es

cu

an aut omat i
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network 130. A ha ew L I
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00, eaki t I 20
the amount of high fr equeths nﬁﬁ’b’f tﬁ’ﬁ %‘%a’r‘l‘ﬁregm&nge%@ﬁgﬁ
. |toLese_nt in ]Ehe ntsydfir&ﬂﬂado vis detanﬂumd ibyd the magnitude pfopeskdngSB via -’
e W per o otentio er t Bl
devel ops a c t?‘b‘f %’f"g prop O%LI to tﬁé&gr]r'oe-l?r%tq %?% ?Q caﬁ%&&uency
i nformati on detkyteahtrakling dhe |](%Aq1y afomanduction KE Gb‘ﬁ'&'&é‘ﬁ SRugre
current source &f‘gﬂﬂ&‘ P A Gildrisdea wuilowrl | i ng the anount of signal -

peaki ng devel ope net wor k_40. a result the anoun
inparted to the [um nancc—?’ %Iz ’3@' %‘%ﬁﬁ?&iﬁgd 30
within desired ¢comtrol metveork etranged tire csmsemgzmruie loopndeedbarkng

pref erence cegt o Kk
control net \Aggk{?iéa%jé%gr&%%ﬁldcééng%@;t mﬁset alfmb& c!){vfpp'lgﬁelﬁ gt?nij?rﬁs: S%al

“fromthe wiper netwerlenineindes xhighvpass, fhiken J10.g@n, amplit 110
via the coll ect gée&deds 020 sland W tlﬂ‘éﬁxﬂl@&f&two‘md Whos  hiaglvifewaguency

peaki ng corrponeaéfugigaréi/ee dpearl?i?xgv aﬂ:':é’ erence Cceosnt%:so]‘.OI'lSACdJ Sisse%ou-gljeﬁ to
' network 130 in the control loop. The peaking control
20 petwork senses the amount of high frequency'information
including peaking components present in the video signal
which is supplied to luminance processor S8 via the wiper
of potentiometer 95 and transistor 99. The control network
develops a control signal proportional to the amount of
28 high frequency information detected, for automatically
controlling the conduction of current source transistor 90
and thereby controlling the amount of signal peaking developed
by network 40. As a result, the amount of peaking imparted
"to the luminance signal supplied to processor 58 is maintained
30 within desired limits, consistent with the setting of the
viewer'peaking preference control. The structure and
operation of the automatic peaking control network is
described in greater detail below.
The luminance signal from the Wiper of potentiometer
36 95 is coupled to high pass filter 110 via the collector of '
transistor 99. This signal includes high frequency peaking
components derived from various sources as discussed. This
signal is high-pass filtered by filter 110, and afterwards
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signal is high-pass filtered by filter 110, and afterwards 40 -9- peak
~detected by detector 120 including a transistor 122, rectifier diodes 123
and 124, and a peak responding filter 5 capacitor 127. The'detected out put
: rom detector 120, as devel oped on capacitor 127, represents the
freguen

quency information .content of the |uminance signal over a given
the network including filter 110 and detector 120 enconpasses a frequency .

y range. In this exanple the detection frequency 10 response of

range approxi mately from1.6 MHz. to 3.5 MHz. (the -3db points) with a peeh;

ahpliiude response at approxi mately .0 Mz. This frequency response is
attribut- able in part to the high-pass response of filter 110 which 15
passes signals above 1.6 Maz., and in part to the | ow pass frequency

re._sp?)nssfe'afg és&e_&&e? %fmwéseoexhzbi1§cmdtmjw@|é-r@€dtae§1§yft;&hyt'zt;ﬁj .(l-3db

poi nt) of approxi ) Mz . a_pgactical nmatter he | ca
PrequenEﬁFFggéﬁﬁSgggﬁeénf%ge%g%Ilfifeﬁﬁéi%dp?€5é7%%?9§§§?%ﬁ7%% ¥ he

- frequgnegpacitent 120.o0f normally experienced | um nance. signals are such
that the describegydedgeLlolalSaOUeRCYISRIDRIGnIIOUELES: 120 oDl e

i ndi cation- of |uninance signal_nhi freguency 1 nformatron Thcl uding peaking
conponedeveloppdeonr capagitorel 22 i vePFesents cyhe caigh trequeneyso

possi bl enegenaRdbAIcOntéhe 8 tREULGRIRAASe OsigndP dvés argfvéiem The peak
'detecteguhL h'fmeguency |£fo tron 1S, CO Iq% Vi re Lé?or 125 to a
ransi SEEPIHSBCY EROUG0, DA OEATR SXpmRlS (the detectfon Eregtendy o of

t r ani0srespéfifesef vehet networkoincadingsfiltexri10tand dekettansizo or 90
30 of p | . L Ked. ; ] n %&QM L O\, aNSE Sk and

t her ebygﬁﬁgﬁﬁggﬁﬁwﬁéefggq?ﬁ%ggegﬁ%g %% onen%#gjé%g#f)%gfbgz% Ym%r)% 40,

vari es PrSMBBrdikRe vAdh PRLntshdtitthon Peak| amplitude;Zesponse athe wi per
of peakapprokenateDgc2c0Mulpl 14Phis LPeguamtyréspdide PEScatribwesi stor
132 fora52Q! 18 bhPE £0°eRhR1gh-bhaltebiindd of et tle M1 dl S5ESREY. THi S

control ) _ _ A _
15 passes signals above 1.6 MHz., and in part to the low-pass

frequency response of detector 120 which exhibits a high
frequency cut-off (-3db point) of approximately 3.5 MHz. |
As a practical matter, the typical frequén¢y response of an
overall television receiver system and the frequency content:
20 of normally experienced'luminance'signals are such that the
described detection frequency response provides a suitable
indication of luminance signal high frequency information
" including peaking components. However, other detection
frequency responses are also possible, depending on the
25 requirements of a particular system.
‘The peak detected high frequency information is
‘coupled via a resistor 125 to a transistor 132 in network
130. A signal“dé#eIOQed at the collector of transistor 132
serves to control the bias of current source transistor 90
' 30 of peaking network 40. The current conduction of transistor
' 90, and thereby the magnitude of the peaking component
developed by network 40, varies in accordance with the
conduction level of transistor 132. ' S
The wiper of peaking preference control 140 is
35 coupled to the base of transistor 132 for controlling the
bias of transistor 132 as will be discussed. This control
is included in the feedback control loop and can be set to
provide controllable amounts of peaking between a minimum

k4



S |ncluded in the feedback control Ioob and can be set to provide

control | abl e _anount s- of peaki ng between a mi ni.num 40 -10- | evel

sétting) and a maxi num |l evel (MAX setting). Transistor 132 is a in
device with a_current gain of 5 approximately 100, and is biased duct
rel atively | olv | evel s of current (e.g., on t%oe “order of 100 mcroarrperes)

wken the base voltage of transistor 132 substantially . equals or exceeds a

threshold volta o) h

cor\esponds to ?%eggu?}]ﬂf? éﬁg@%ﬁgeafﬂd Oa, @fﬁnuﬂ_ﬁfe%é]? or war C#&bl as em tter
G o0 195 ( +0_cTransishon 138 LR.R RigH @Aln FRvicm oA CHARSRte daim OF
volt) of tran Iappfoﬁﬁaataymmc; cdnd s Wﬁdﬂ%&%&mﬁ rdlatively low

conducti on deV| sed cont r ol npar at or.

the latter regaiﬂvegﬁ 5%? 8 1’ 1%“ ?&‘51 %g'sqoaﬁﬁ%&pgﬁ )to
the enmitter vol whep thethasetvalmge of 1mmm sl3ghembstanisiad 1yoleguad s
exceeds the em §te fagﬁggyl

control | oop coéﬁrlégggé%%%n%%éeﬁdq?%ﬁﬁl%t(?rp-g%g( @1%(9%1%
detector 120, 2Bhist hbreshald veltage rorxesronds £q) the s af fhe affset
Transi stor 13g v6lbagacoff & oforesid NgiLsed remi tdr Tiddetl3y a(n&).s @oltj2

oot seitings ofoBcHhPaRerapht ey ok torf (o wehad (R s
open when 25 trenensieto:132325 Preansistax 13mom&e)aammig.ame

control 140'“63% Mfe%p&aiéenmvtm 1R oL VJQJ%@M tarrﬁ‘%'sﬁao‘r
132 as derived romt per of. co troI pot ent om%%er 14 |'s. bel ow t he

1.0 volt thresﬁBFBaE?)ﬁ%ct i TR Fhela regar g C&pnent
that .the hi gy trenststyrcipReds oéoﬁméannwraﬁa wﬂer S:dibﬂz&iearsd a&nla»t

constant and L BBknBgREER 134 ebinaete Und AP Wil |

equi | i bri um conthei emitter veltage by Q& ealts ommanes vol t age on

detector capacitor 127, tégRei ARbémdtLe §ﬁaking control loop comprises
potentiometer 95, transistor 99, filter 110, detector 120,

20 network 130, and transistors 90 and 88 of network 40.
Transistor 132 is biased from peaking control 140 so that
'transistor 132 conducts, and the feedback control path is
'closed (i.e., operative). for most settings of peaking
control 140. Specifically, the control loop will open when

25 transistor 132 is biased "off" in response to a setting of
control 140 near the MAX position, when the base bias
voltage of transistor 132 as derived from the wiper of contrdl
potentiometer 140 falls below-the +1.0 volt threshold
conduction level.

30 ' Assuming for the ‘moment that the high frequency
content of the luminance signal is substantially constant,
and that control 140 is set at an approximately mid-range
position'corresponding to'an'amount of peaking desired by a
viewer, an equilibrium condition will result with respect to

38 the voltage on detector capacitor 127, the input bias of

' transistor 132, and the amount of peaking provided by network
40. The closed control loop will act to maintain this
desired level of peaking (i.e., consistent with the setting




transi stor 132, and the amount of peaking provided by network 40. - The .
closed control loop will act to maintain this desired | evel of peaklng
(i.e., consistent with the setting 40 of preference control '140). in the -
:xof a change in the high frequency content. For exanple, an
in the video signal high frequency content wll be detected by
120 and,.in this instance, the voltage on detector capacitor 127 X;}
ACr ease proportlonally causing transistor 132 to increase conduction.
The |qpreased conducti on of tranS|st$ 132 reduces the base current drlve\uj
10 to“current source transistor ﬁls i'nturn decreases the collector
current of transistor 90 and thereby the nagnitude of the col | ector peaki ng
~current of @EeﬁﬁangpstGpnssolplAﬁdonnlngbypresenbegbffaeqhange gant ent- of
the sig t ter..9 ses to a 15
e %-ﬁih.ngqﬁéh°9“@°w*g oy EPE FREBTE! Chy 1n0E8HSR

| evel corresp desire eo 'sig I cture peaking
consi @t é-ﬁ‘t §é\9f‘r‘ﬁghéﬁhpf-€ﬁﬂﬂeﬁ§¥ 69##991-‘- ?li@l bet detectedne a new
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vi deo sityenisistgn ﬂBéqGondpccensoncpndnctiOnL thelmgcreasedl 140 is :
adJUSteéoB&uEQﬁoh‘Qwetraﬁhiﬁtoﬁt19@5F§aatggoﬂﬁet?ﬁbgec399¥ﬁg?dggv§pply when

t he contr ol acts to autonmat.l ca eaki ng
The anoﬁﬁt°BFr§g§n§P“ﬁSSkFﬁgnﬁéﬁtSFs8 be ¥hiscdnpyunn; decreagsesnthel 140

whi ch t bedldetorntaesentnor egahbibeoyNDOUARRNENELEBYCERE MG ELE

o o PR £l poi ecfhR Resukd LREReREE PRB LIgnbTateE BE 1hoo bl os of
transi sAgeoxrdingdyusthe huqhsﬁsequenez contentcafecthendighadn and causing
t he magaswdapea ahetaeamiaarcafpaaeaheiéﬂ&w tw#ﬁ%&sﬂ%&%* Thi s
changg eve nggrregponagﬁgoto a des rgguigsei gfvgidegesggngfpggdtor 120 to

picture peaking consistent with the setting of preference

control 140. At this time a new equilibrium condition

exists (i.e., a new equilibrium voltage on capacitor 127

and a new equilibrium collector current of transistor 132),

20 and remains until the control loop again reacts in response.

to a change in the video signal high frequency content, or

until peaking control 140 is adjusted by the viewer.

Observations analogous to the above also apply when the

control loop acts to automatically increase the amount of

28 peaking.

The amount of signal peaking can also be varied
by adjusting control 140, which then determines a new
equilibrium current conduction 1evel of transistor 132.
For example, in this case peaking is reduced by adjusting
80 control 140 toward the MIN position. This increases the base
bias of transistor 132, causing transistor 132 to increase
conduction and causing the magnitude of the peaking component
_from network 40 to decrease. This change is sensed by
detector 120 and causes the voltage on capacitor 120 to
35'decrease proportionally, to a new equilibrium level. Thus
control 140 can tailor the response of the control loop to
provide automatic peaking control with regard to a desired
level of peaking in accordance with the setting of control
140. The threshold conduction level of transistor 132 can
40



3§'deqnease proportionally, to a new equilibriumlevel. Thus control 140
can tailor the response of the control |oop to provide automatic peaRng .
§

control with<«egard to a desired |evel of peaking in accordance
setting of control 140. The threshold conduction |evel of transi 132,
can 40 - - be changed by nodi fying thejenitter inpedance of transi:stbr.
.E32 (e.g., inCreasing the emtter circuit inpedance of 5 transistor 132 -
wTl serve to raise the threshol d conduction |evel of transistor 132) .

Al so, the det edterchangad hwImi’zﬂjéydmeI@eegémi:ttecpa’.nipﬁdan&é?efahreasister
| ncreased by, | nES2Ap N, | ndiAlaia oy che EHitit td%enilinplithho6dEe
transi stor 132 To conduct sooner. t0 close the confrol loop In_the presence

10 of a | ow | BvEFangistQr s Al meFve toyFadsg thepsheeshold candnetiant o
thetfeﬁtgr est hrremv'@m;t ettraﬁsf Dcisiﬁon' atmt.ed m[sat, %naraage_ee?kr egs.bntrream&a'qé o
control ling theyamun CUrr. : ucte ransi r- is_ '
“advant ageous | nd?‘a%jo%ﬁgl?%oqﬁ%l geg‘%ﬁgtca&l g’&%ﬂ"?ﬁ&’?ﬁgﬁm 18?588§§Pﬁg 15
paraneters -of ttie ralnsioh# geaistorc(l26.ng Thiscwilihasusectpansistioray32 -
[ine 85. In Parid Rigduct d80idiatd Uloueltie’ coilirdl! 1dop0 1R Ak grBence
network 40 is not affected as the . anount, of peakingis controlled via the
control | oopl® ¥ A IRy tewat afvigeo signal high Tfreguepncy,semBpBeALEeOn S

advant ageous in that it rEnddditdion do dhe featuresamentioneddapovdenitols

arrangenent of MRt ekt bors¥eT By mepils’ 8F; cffitlorfng Eng ppount
bet ween the wi pef R qurzent sanducte’d hyd traasistos POcisr advaptagedus
transi stor 95 | ¥l ARGP U ikD1D do¥s? ot dibeupdeRARISALNAL pRECaBkIRGY
of peaking control "140 duri cl osed | go peratiqgn. _ I.n thrs instance
_changi ng t he%e?i‘??ﬁ??ﬁr%cﬁf%d?‘ m%qiﬁg‘@iu?éé' S’PGB‘H Pgn&ﬁ."Eﬁﬁ_nQE‘Fﬂ t he
gain of the peatesponmsd Welay dipe 8519 din' pareicular3O thepphaser of6siffials
e B d i Rey et Wi oA eeQugaey ke
i nsi gni fi cant amount of peaking is controlled via the control loop including
transistor 90. | -

20 ' Closed loop operation is advantageous in that it
renders tne circuit performance leee dependent on certain
circuit'perametere such as transistor current gain. 1In the
arrangement of FIGURE 2, the feedback control gain of the
circuit path between the wipe: of potentiometer 95 and the

25 collector output of ttaneistor 95. is adﬁantageously sub-
stantially independent of the setting‘ofipeakinq'control 140 -
during closed loop operation. In this instance changing the
gsetting of control 140 will cause a proportional change in
the gain of the-peaking network comprising differential

" 30 amplifier 86, 88, with an associated change in the magnitude .
of the peaking component output of transistor 88. However,
the feedback path gain will change by an insignificant
amount, thereby promoting'predictable control of the
magnitude of the peaking component generated by amplifier

35 g6, 88. ' ' :

Other versions of the described automatic peaking
control arrangements are possible within the scope of the
invention.



anount, thereby pronoting predictable control of the magnitude of the .
peaki ng conponent generated by anplifier 35 86, 88. Qther versions of the
descri bed automatic peaking control arrangenents are possjbie W.thin the

t he invention. 40 1 -- 13 - For

t he | ower detection frequency response of detector 120 and filter

110 ( MHz.) can be lowered 5 further (e.g. to 1.5 MHz. and less) to %
det ect ~The anount of | um nance signal peaking attributable to peaked “"
vertical ‘detail information: Al so, detector 120 can be arranged as an W,

aver age detector rather than as a peak detector as shown. A peak .10
detectdr is preferred to maintain a=d&3ired [ evel of sub- jective picture
shar pness by controllably redu0|ng peaklng in the presence of strong,

rel atively noi se-free video_signals In this case picture sharpness is
primarily a funct|BﬂroFxﬁPB%S'sFEﬂa1°Uﬁﬁl¢?G€%t%¢%ngttqwmmcy rYespamsege 15

,detectorofsdetectoreﬁZOoan?hfiDtenblloreﬂuseustgﬁaéaﬂeﬁe'ﬂﬂw&ﬂgfr weak,

noi sy gi n on co ons est _that a receiver may
enpl oy 5 gpﬁkgﬁgag Eo Eeﬁﬁ %@#e@% 8 ﬂ d%ﬁg A8t ¥R 3WeWRR Q& t ching
conparatbﬂmiEQpﬁﬁsﬁwﬁan Pﬁ%kgugputtrtbutnbhedeoepeaked véreicghpar at or 20

out put CéétQQlCQHfbﬁﬂaﬁﬂoﬁhe control ‘1oop to enable the loop to respond to

t hat detector outpyf  whi S greater. ThIS woul d perm t optimum peaki ng
control for both s#i%ﬂg gﬁﬁeﬁﬁgﬁ iy gﬁEFaQiﬂéh4$c#E averae 35 40

-14- detector rather than as a peak detector as shown. A peak

.10 detector is preferred to maintain a desired level of sub-
jective picture sharpness by controllably reducing peaking
in the presence of strong, relatively noise-free video _
_signals. In this case picture sharpness is primarily a’
function of video signal amplitude transitions. .An average

15 detector.is_preferred to controllably reduce signal peaking

' under weak,'noisy signal conditions. These considerations
'suggest that a receiver may employ both an average and a
peak detector in combination with a switching comparator
responsive to the outputs of both detectors. The comparator

20 output can be coupled to the. control loop to enable the
loop to respond to ‘that detector output which is greater.
This would permit optimum peaking control for both strong
and weak {noisy) signal conditions.

25
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vi deo si gnal s with image representative |um nance 5 and chrom na Ygnal
cenponents, sai-d 'system i ncl udi ng neans for separating said |um o
si gnal corrponent from said video signal.ijgpparatus for automatically ,
control li'ng the high frequency peaking content of said |um nance signal, _
cgoprising: biGhAIMBeaki ng neans responsive to said 10 |uminance signal  for
generating a peaking signal conponent; rreans for conbining said peaking

conponent with .said | um pancg_s;i 9‘6% ce a$eaked | ump narjce _signal :
wi th accentuated high fregue YR ked

| um nance signal sburceleoﬁlwbdeg ai.gmmls o)litsh guﬂgd&eprmnhaﬁxm lamulnamlce

magni t ude of h o and
means coupl e%l ?o sa R%l‘n% ns an ei%%s‘?% 4?ﬁaglgdafal ro SI gnal
for control | i ngeans ﬁﬁﬁn??ﬂﬂéﬂﬁ-n%aﬁﬂ- maqm ome
nmagni t ude of agaeat w&eé hi?aaiiwtumdmm&&mwemaﬁumg
accordance w tg ﬁvg sald c rol_si é ‘tf na 1
processing app e E§g 5e?‘é?%?/¥s‘|’5 ‘&e‘?% %s‘f ik Wﬁ%ﬂ’l%@jﬂ"\ﬂ deo
si gnal 25 cont eompngsingge signal cpeaking ummmﬂmmm&e Si gnal

conponent s r ePéresPEld W Flgﬁ* 9(;?3
frequency |g?erPﬁ§§%§b ﬂ?‘?%iﬁ f;“gﬂal system ncI u |ng coér%) ter means for
provi ding at amPARSt Bﬁt M&Rm th#8id,de peaks

at 30 integral lﬁﬁihaﬁbéssﬂénﬂn tobprodude & qreuited) anma&tw sigghalwiithide

providing ai aiessBrisEEs K19 Brandindy somidifentd] ik, Albarilive 5o,

nul tiples of oaexdapealsaddlmmannmmaﬁsrqumgma Icyrmrqlnt%igml

1 CLAI MS: In a video signal processing systemincluding a so@f
n

. multiples 3pg0fnSablotdfficd FHLR e MEEhIEEIE & NG Fr diffficiF Cotipohiints
second out put 1 ncl uge si gnhal freguenci es re resent at’l ve of ‘miqﬁ{(;ance
vertical inmge®8efaif Patkedsal #ig AN BeARR £ F 8aid

at said first’ pgaRihg NESNS Snd tespdnsive dbs il cviitrel igmnill foxnb
filter nmeans . controlling the magnitude of said peaking component and
thereby the magnitude of accentuated high frequency luminance
20 components in accordance with the level. of said control
signal. '

| 2. Video signal processing apparatus in a .
television. receiver system for processing a video signal
20 containing image represenfative luminance and chrominance
signal comécneﬁts disposed within a frequency spectrum of
said video signal in frequency interleaved relation, said
systan including comb filter means for providing at a first
_output a combed luminance signal with amplitude peaks at
30 integral multiples of an image line scanning frequency and
amplitude nulls at odd multiples of one-half of said line
' frequenéy, and for providing at a second output a combed
signal with amplitude peaks at-odd multiples of one~half
~ said line frequency and amplitude nulls at integral multiples
35 of said line frequency, and wherein signals provided at said
second output include signal frequencies representative of
‘luminance vertical image detail information absent from
' said@ combed luminance signal at said first output:; means
coupled to said second output of said comb filter means

AN




-15- for selective i gnal ‘frequenci es correspondi ng to ;
- vert | cal detail si '”mm to the exclusion of signals occupying
[ &% chrom nance si gma uencies; 5 a |umi nance signal. processing

$

channg £d neans for supplying to said | umi nance channel a -restored

| um ha ¢i gnal conprising horizontal and vertical detail signal :
I'nf ormatT™ON; sai d apparat us bei né'sdrranged for attomatically cantrolling Q
the 1 gh frequency peaki ng content of said 10 | um nance signal and

' R 0 said .restored | um_nance .
glogﬁ;: S# or genera%p%%%g S| ﬁ?ﬁrf&e‘gﬁen%gqr&e SPORGRIng sai d"J
peaki ngt@ rgrkignl wetaihsignat dmnmmce:osmgnmemmw a peaked

| umi nangRyrd o8 e q&i&lﬁ:@d}!@hﬁd&ﬁ%ﬁws& ”H‘;%g% -
' resp%nsf?e t 0. sai dg)ﬂ%g | um nance SI nal for devel opi n contr SI gnal

in accdt Fe@&?p nts of .said
peaked Supphainge to gaid Jamimmes mmieed a- emoedaeakﬂieams and -

' | 1 20 .,maqni tude of said
LEZE?ESA%r#porﬁﬁaf%%ere zq{}ﬁé’ t ytg'(ﬁ' &#}atséﬂ“%righ frequency
| umi narcfEmatsentt mhﬁ airranged for aumtématicadlysi gnal .

3. Vi dQﬁbxﬂiﬁl&ix@' Qﬁfesflii FHEudnty phakifg cdntént OF s f%‘i&'mvﬁgnggsgﬁg" for

rog@ssi ng a vi deq. Si naI ont al i e representative
Ehrgrsﬁ ﬁ'ﬂ‘ﬂ%@ c?ﬁﬂﬂ’g‘ 'ﬁcn q\ﬂ% %&eﬁwsmm of said video

si gnal nespmammd:p mue |mmaelmmuaalsd.gnmt Eor gehedatdngomb filter

I e nal with
- a1t P e, Sepobiadt, Bland €h" %&@*ﬁi%?e@agénm L8gcquency
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at said first output, sal tus

luminance signal; and means coupled to said peaking means
and responsive to said control signal for controlling the
magnitude of said pea‘king component and thereby the magnitud_e
of accentuated high frequency luminance components in
accordance with the level of said control signal.

3. Videc signal prccessing apparatus in a
25 television receiver system for processing a video signal
containing image representative luminance and chrcminance
'ccmponents disposed within a frequency spectrun-of said
video signal in frequency interleaved relation, said system |
including comb filter means for providing at a'fi:et output
a combed luminance signal with anplitude peaks at integral
multiples of an”image~line scanning frequency andiemplitude'
" nulls at odd multiples of one-half.seid'line-frequency. and
 for providing'at a second output a combed signal with
amplitude peaks at odd multiples of one-half said line
‘frequency and amplitude nulls at integral multiples of said
line frequency, and wherein signals provided at said second
output include signal frequencies representative ‘of luminance
vertical image detail information absent from said combed
lumlnance signal at sa;d first output, said apparatus
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:16-L1 cohprising:. means coupled to said second output of said conb
f.itter neans for selectlvely passi ng said signal frequencies correspondi ng

tfo vertical ., Oatail "information, 5 exclusive of signal frequencie cupyi ng
t he band; of <chromnance si gnal frequenci<kg=to thereby derive cal
detail si gnallr conponent from said second output of said conb fi nmeans;,
first nmeans Tor conbining conbed | um nance signals fromsaid first output

Of said conb fcomprisbags Imesns coupledn ta@aid Eeasnd siutputy Ofc saidet aj |
cquponent t0 PEofHCEi frepShOARS +oF d@TE NelAlp asfsirn"gt s¥iddignadns! ating
nmeans responsive to said restored | nance Si aI or aki horlzontal
i mage detai| i AFETHERFLRS FOEESSPT Qﬁeﬁ?lqﬁﬁéggﬂﬁa Rﬂii iﬁ%ﬁ&m&ﬁ
horizont al | \§ lexptaktdel offi srbgnslsfrmpiexmiw cmdtxpyinﬁa:ht ban® of
translating ”EgggqﬁfgL&Qé”Q §E9f5f46§u Jygy v AUy 32 ede 1 ca1
conponent and oF - cond n orlibn al “ng comnmponent wieh
said restor.ed demﬁ&neéqmgmpmofmrﬂid rmnﬁ owERwraef saddocombe
bearing Conponeiy Lok dbail SERO0 ke NlE (It CtBliedt Jumlfindce

i ni u pu S
fromsaid fi rs?gﬁ ig ol g?iﬂs?&?ﬁf‘ﬁtﬁ% q% %i‘ﬁ'ttl%f 8 and
_v;arlt i calt |y Heawtthl anqﬂmanaggtlaidatoﬁrem pzertilm r&etad.]s |c@nvplogent to’
utilization ne J?m?ﬂ%ﬂg con
conbi ni ng neanépédagaﬁégﬁgé or aut ona |ca con |ng ﬁ% qigh frequency
peaki ng cont entranslaking faeans jFRSROnLLVe \réu qsi%aqmm nANG®al
]cht I 1. zat hon negggmﬁgﬁaflﬁgmmf %md Simeyd Adaid ![jml olsg gfgal s

rom sai d second, conbi ans_for ev. I_n ont .o

accordance witf i‘“ﬁe ﬂﬁb?ﬁ"g%gi f %&ﬂ,ﬁ tt‘{/) pc%% zggﬂqﬂ
| uni nance s“gnneakeéniminhmosﬂgmhtnhmg qukput, aaidrﬁnt:curﬂmaﬂ:d.ng

ontrolling t ﬁ‘@%éhf?ﬁ%w‘?g iﬁ‘."‘a“ﬁor . z%%“#*‘;%ﬁ% : %%‘?#5?193’@3"’% eby

control | ing the€onpenent And means £ork eembi %ﬁiﬂ izontad, peaking
Corrponent s in gempoAent ewith hsdi® teyedred mmm 'sigralgnaecond signal
-~ translating means responsive to said vertical detail

.2°.component for developing a vertical detail peaking component
at an output; second means for combining signal outputs from -
seid first and second translating means to produce a
horizontally and vertically peaked luminance signal at an
output; luminance eiénal utilization means for receiving

25 output signals from said second combining means; and means
for aﬁtometically controlling the~high frequency peaking
content of luminence signals received by said luminance
signal utilization means, comprising.- means responsive to
said luminance signals from said second combining means for

30 developing a control signal in accordance with the magnitude

of high frequency components of said luminance signal from

'said second combining means; and means coupled to said first

translating means and responsive to said control signal for

controlling the magnitude of said horizontal peaking
component and thereby controlling the magnitude of accentuated
high frequency luminance components in accordance with the
level of said control signal. @
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si gnal devel opi ng means conprises: filter nmeans for selectively passing

hi gh freguency components of said 5 peaked luni.nance signal;, and anplitude

~detector neans for generating said control _si gnal i-n response to high

frequency conmponents sel ectively passed by said filter means. 5. Apparatus

R0 to Caim4, wherein said 10 detector means conprises a peak [}

anmpl i f§ det ector. 6. Apparatus -according to Claim4, wherein said - '
ct ans conprises an aver anplitude detector. 15 = 7. Apparatu

accordhog to Claim4, wherein said controlling neans conprises controllable

conddcti on neans. 8. “Apparatus, according to Claim 7, and further

conpri sing: adjusg abl %)ff& e cppt pobgi whRet&€n

conduction | evel s%f szgpl contg?ol I ab#ﬂi%onduict:jl'ﬁh o 2 g ggg ar at us

accor iSRG FanEReh signal develeping Reshs GUPErises s tiLERE mears

peaki n@f& Me rpaﬁihg)l h fiegeencyacompenentscosi saidespect to
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with rdenerating) saidreontxeldsignal in response to high frequency
components selectively passed by said filter means. .

-17- 4. Apparatus according to daiml, 2 or 3, wherein said control . f
I
-

5. "Appar'atus -accordi'ng to c1aim 4, 'wherein said
10 detector means conmprises a peak amplitude detector.

6. Apparatus 'accord_ing to Claim 4, wherein said
detector means 'cdnpris'es' ‘an ‘average amplitude detector.

18 - 7, Apparatus as:cording to Claim 4, wherein said
ccntrolling neans canprises controllable conduction means.

8'. Apparatus aceording to Claim 7. and ‘further
_comprising-' adjustahle peaking control means for controll:l.ng
20 the conduction level of said controllable conduction means.

9. Apparatus according to c1aim l, 2 or 3, wherein
said means for generating said peaking eignal component
exhibits a linear phase response with respect to the range

25 of signal frequencies encompassed by said luminence signal.

10 A video ‘signal processing system
suhstantially as hereinhefore described with reference to
?igures 1 and 2
30 '
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