VERTI CAL PEAKI NG METHOD AND THE APPARATUS THEREOF The present invention
relates to an i nage peaking nethod and the apparatus hkeesebsand
nore particularly to a vertical peaking nethod and the 5 appar at us
thereof. Generally, in.digital television several vertical peaking nethods
have been suggested for processing a conposite video signal in order to

I nprove the vertical resolution of the imge. 10 An exanpl e of one
of the conventional YeRRicaRePEAKIORS MRMRSh | AN B8Pk PRIS Y HEREOF
application No. 89- 7463 entrtl €d "vertrcal peakrng ﬁﬁTTFTT‘T‘?FEtTFEﬂ in a

digital television" andrhed gtedeniprinvehtidBYrdlatdd AR iGidde pdh

specification and the draw ngs 15 of the Korean patent appllcatlon No.
89-4463, the specihethodstidndi ortleed aippaeadrumt i bhepbofe oprbat mreére

detail ed. Consequently, only a brief description will be given here. In
the conventional veartégnlagdyki kg actvewtical pdeking i methiod add the0
vertical transition conponent, |.e., a signal difference between the
upper and | owe? I|%E§aGPtPﬁetP65 ntative scannlng lines a b, and c, is

detected as shown in A and ,.the spectrum :
di stribution of the verFF %Fa} XhSﬁPIS&Qiﬁﬁiﬂﬁéi ipp s%ﬂﬂiﬂ%l??qﬁﬁfab

and incl udes obli e_lLnes t enrtical ans,i o) a Qontour
conponent of the 98 aklng meéﬂL&E H§v¥ been su&geste& Pbr process;ng

composite video signal in order to improve the
vertical resolution of the image. | '
10 An example of one of the convéntional téchniques
is described in the Korean patent application No. 89-
4463 entitled "vertical peaking method of a screen in
a digital television" and filed on April 4, i989 by
this applicant. In the specification and the drawings
15 of the Koregn_ patent appligation No. 89-4463, the
specific constitution and the deséription of the
operation are detailed. Consequently, only a brief
description will.be given'he;e; In the conventional
vertical peaking method, as shown in Fig. 1, a
20 vertical transition component, i.e., a signal
difference between the upper and lower lines of the
représentative scanning linés a, b, and ¢, is detected
as shown in Fig. 3A aﬁd the frequency spectrum
distribution of the vertical transition component is

25 shown in Fig. 2 and includes oblique lines. When the

vertical transition, i.e., a contour component of the

»




verti.cal 'direction, is detected as shown in FIG 3A, the detected
signal.- is seconhdarily differentiated, t hereby deri vi ng a difference
conpofient between lines as shown in FIG 3B. The derived difference
conponent between lines is added to the vertical transition conponent
signal to peak the vertical contour conponent as shown in Fl G 3C,

t hereby inproving the vertical resolution. But, the disadvantage of the
aforementioned vertical peaking nmethod is that the effect is nonlinear

with. respect t@enrtﬁq%a'l' "RAG UGRL eSS Had S W erdhin e pdid B enage

conponent betwee ines as s n F vari es . accordlng to the T ével

of the |um nanceetiagRaly Wals %{ﬁaﬁet Sl RRTondiGa YO it eht {BRaY, . thierldhy

| evel of the |um nance signa | ow, the magnitude of the difference.
conponent  bet weeqy ki ISaserLrerewéel conp@rietiteibetwelehe. 11inaisn aRC & hohwaalin

is high, the nagnlt of the difference conponent between Iines -
becones 1arger. FIGuss. asmbe ddEB8R e adfFe rémicee complomemy bettwdenofl ihee  is
di fference conmponent between 11 nes becones smal | er. Accordingly,

the vertical pealkided omoattier kestriea it3anisdtd oaf camponenthsr goaala  ltoi gipeak
screen. On the other hand, the <Japanese patent |aid-open publication
no. "Sho 63- 1213&2" ybmmscaﬁecnﬂmhud wiomplenendn asr shiowe dnhiFge.86so0l thereby
| uim nance signal - having no cross-- col or phenonenon. But, to renove the
cross- color phenmngngnng the vert1ca1 reso]ut1on : S -

. But, the disadvantage_of the aferementioned vertical.
N~ peaking method is that the effect is nonlinear with respect
to 'the”'image brightnees;-Tneemagnitude_of the difference
compenent between 11nee'e$ shown in FIG.3 varies according
to the level of the luminance signal which determines image
brightness. That is, iFlthe 1e9e1 of the TUminance-signa1 is
Tow, the-megnitude_of_tne:difference component between 1ines
is sma11,.end ff the level of the 1uﬁinan¢e signal is high,
the magnitude of the-dftference ftomponent ‘between lines

becomes larger.

Thus, as the 1mage becomes darker, the magnitude of the
difference_ component f between 1Jnes becomes  smaller.
AccordinQIy;' tbe.vert1ea1-peak1ng on a dark screen is less

effective than on a bright screen.

On the other 'hend, the Japanese patent laid-open
. o ,bub]icetion_'ne; "Sho 63-121382" shows the method which can
provide a:high resolution luminance signal having no cross-

color phenomenon. But, to remove the_cross-co]br phenomenon,



2 3 the image contour signal is further peaked, generating an unnatur.al
appearance of a thick line in the inmage contour. Accordingly, the | present
invention ains to 5 overcone the disadvantages of ‘the prior art, .at
| east in part; by providing a vertical peaking nethod and the ., apparatus
thereof which wuniformly peaks the vértical contour of the inage even
when the .inmage brightness varies. 10 | n accordance wi th one
aspect of the thecmags qondoun signali #sdfurvkex insakesbaldengnasting ,
conprising the steps of: obtaining an image bnightness.ngnal_by | ow pass
filtering a vidRoBRFRAral cAPPERERNGRt Ofeft FRAFKaAdNRo AN, Siealimpgei |
-information; obtaining a vertical peaking signal fromsaid 5 vi deo

si gnal ; subtr&8¥R¥M%ai d i tage brightness signal froma maxi num bri ght ness
value; and multiplying the sjgnal_obtained fyrom,sai.d subtracgti on operation
by the vortienl hodftetdtadly S tRe" AbaE gk T BRaRE Shne i | HY ou -

S|gnal.§()zingQé§gg§é the disadvantages of the prior art, at least

in part;'by;providing a vertical peaking method and
the 'apparétﬁs thereof which uniformiy peaks the
vertical contour of the image'év¢n whép the image
-brightness varies. ' _
10 In acco:danéé with one aspeét of the invention
there is provided.a vertical peaking method'comprising
the steps of: | o
_thaining an image brightness signal by low-pass
filtering a video signal to filter out vertical and
horizontal detail-information; |
-.obtéiningfg vérticél peakihg signal from said
- 5 video signal; _ |
subtractihg said image bfighthess signal ffom a
maximum brightness value; and. | ' o’
Pmultiplying the signal obtained ffom said ‘
_subtractioh operation by the'vertical péakiﬁg signal
10 and then adding-the'multipiied;sigﬁal to a luminance
éignal, thereby butputting  the luminance signal
verﬁidally peékedlacéording”to image brighthness.
Preferably the step of Qutputting the luminance

signal verticallynpeakédfaccording to image bﬁighthess



signal, thereby outputting the Iuminance signal vertically peaked
according 'to i mage brightness. Preferably the step of outputting the

| um nance signal vertically peaked according to i mge brightness . 4

i nctudes the step of controlling the gain ofs, the signal obtained by
subtracting the imge brightness data signaJ‘#ronTSaid'naxinun1brightness

val ue and then |i m g, S d gl ns_@@]?t_rcﬁ’ | Q_Shﬁi:'gmgﬂi,ng5 the gain bF -t(jie
accordance wth ‘another aspect of “the invention there i's provide

appar atus for carrydigh£Ut obbgiMeat bealsuttakd dtd et fiesl Eﬁ_ﬂ?&i YriGhthess
al

ventical lowpass filter .for .separating vertical det i nformation-
froma video signaldatid signal from S&1idzeakimum Gyifitheds | aluef aind

separating horizontal detail information fromthe output of said vertical
| ow- pass filter to th¥rmihimitinngeaid ighimesentrafiled sigdalkst adder for
subtracting the inmge 15 bri ght ness signal detected in said '
hori zontal I%ow pass filtkx faocovedansenuwibhi glantddervalagpectfi oft the
multiplier for controlling the gain of - the output of said first adder; a
Iinjter f or firﬁtirﬁpﬁ#n;imnqnhenﬁ:iSaPUOVidsd apparatus for carrying out
| the vertical péaking.method_ccmprising:__l:
.8 - vertical 'loﬁfpass filter . for ;separating
vértical détail'information from a vide625ignal;
N\, 16 | a horizontal low-pass - filter for 5sepérating'
horizontal detéiliinféfmatibn_from the output of said
_vértical 1ow-pass'filter to.obtaiﬁ_an image'brightness
'signal}'
a firSt' addgr..for subtracting the image:
15 - brightness signal detected in said horizontal low-pass
filter from a.makimuﬁ-bfightness value;' |
a firéﬁ multiplier for Contyolling the'gain'of
—~ the output of said first édder;.
- a limiter for 1imiting the outpuﬁ of said fi;st
20  multiplier; | |
| a éecond multiplier.for ﬁultip}ying the output of
. éaid limiter by a vértica1 pe§king*signa1;.and |
a second éddgt:fbr adding.the output of said
_— " second multiplief to a luminénce signal and outputﬁing

25 the 1uminance-signal vertically peaked according to

image brightness.



20 nultiplier;'a second nultiplier for nmultiplying the output of said
limiter by a vertical peaking signal; and a second adder for adding the
out put of 'said second multipliet | um.nance signal and outputting 25 |
the | um nance signal vertically peaked according to i mage bri ghtness:. I'n.
accordance with a flort Becozdpace withtr ifwrtihenn aspecs | ofpr bheded a
met hod of inp[ovin%.the vertical resolution of.a video inmage by vertica
peaki ng conpr iBVAgtipa $hexe 45 grpvirad a Begher of imprpuppgstheing a
vertical transition. ongonent of a video sianaL,;deriving a vertical
peaki ng correEEFSf‘rcéﬁgn_ ESPREEAPROME médi YIHRG tHRadR biYcaVepbakRhg |
correction signal_in_ accordance. with the _-igage prightness, _and
varying a |BRPAifge CQRGFLPING, thS Steps Of ARELVINGIR BhSHAni fied
. vertical peaking correction siqgnal. ., - The above object and other

advant S_ges of rFRgeEF&F&Hg vk ‘{]"il(ﬁ"f‘l ﬂm.sbgfﬂﬂe c‘#ﬂﬁ%‘ergbpé’énf‘ " by
.descr|b|ng th%i&éSf%&g%%f¥”¥é¥£U¥H§‘§ Gégifgéfﬁggakihg correction

signal therefrom, modifying the vertical peaking

correction signal in accordance ‘with the image
Brightness, "~and varying a luminance signal in
- 10 accordance with the modified ~vertical peaking

correction signal.___




I nvention; by way of non-liniting exanple, with 5 reference to the
attached drawi ngs, in-which: Figs. 1, 2 and 3A through 3C are illustrations
and gt-aphs describing the vertical peaking nethod according to the prior
art; Fig. 4 is a block diagram showi ng an enpodi nent 10 | of the’
vertical peaking apparatus according to the wesent invention; Fig. 5is a
bl ock di agram show ng an enbodi nent of a vertical |ow pass filter provided
in the vertical peaking apparatus of Fig. 4, 15 Fig. 6is a

graph show ng vertical $R0t QlovePNEEPbcBCHHS BEhéP IdHREMtUdLHE BESSthd
t he, vertical peaking apparatus of Fig> 4; Fig. 7 is a graphshow ng the

region on the spectgrgaaht ChingsHtisni r @anihepsebmel | ¥RHRAS Hpihnt?0 by
horizontal and vertical detail information in the | ow pass filters in the

vertical peaking am&é@fmi% Fihe pPiefderéd Jembodinedt8Bhfr eher glssent
show ng the peaking degree of a transition depending on inmage brightness 25

in the vertical peaitwvgneppnsatbyg ofayi oof 4.ndn-glimitingn edmpllepntwitht he
vertiacl peaking appar at us according to the present ' invention,
whi ch 5 reference to the attached drawings, in which:
| | Figé.-l, 2 and 3A'through 3C éré illustrations
and!'graphs  déséribing the .vefticai  pé;king' method
‘according to the prior art; -
e B "_Fig.:4 is a blbck diagram showing an embodiment
10 - of the vertical pééking'apééfatus according to the
preéent'inventiOﬁ:ﬂ | | ” )
_Fig.-s.is'a_blpck-diagram”showing an embodiment
" of a vertical lbw pass filter provided in the vertical
peaking appératus of Fig. 4; |
15 ' Fig; 6 .ig éf gréph_ showing_ vertical contour
contxrol acé;rdiné'to image b;ightnesé in the Vertical'
peéktng appéra#us of Fig. 4:i |
Fig; 7 is a graph 'sh'owing the region on the
spéctrum which'resﬁlts from the selective passing of
20 _horizontéllanafvertical'detaii'inforﬁatiqp in the low-
pass.filteré in the vertical péaking apparatus of Fig.
4; and | | |
v L .Figs. 8A gnd‘8$ are graphs showing the peaking
. degreé.of'a trahsition-depeﬁding on image brighthess

25 in the_vertical'peaking apparatus of Fig. 4.

Fig. 4 is an emquiment of the vertiacl peaking



“conprises: a vertical l-owpass filter 10 for selectively passing vertical

detail" information by lowpass filtering a predeterm nedly delayed

video signal V; a horizontal lowpass filter 20 for selectively passing -

hori zontal detail information by —howpass filtering the output of the

vertical lowpass filter 10 to detett—a data signal of inage brightness;

. a first adder 30 for subtracting the inage brightness data signal
.detected in the horizontal |lowpass filter 20 froma maxi mum bri ght ness

value; a fappdratudiplaccordingr tonttisd | ipweddet gai thvdnt {dif, OUtyHH A rom
first adder 30; a limter 50 for limting the output of the first
nultlpllercﬂnpnﬁsgﬁmond multiplier 60 for nmultiplying the output of the
limter 50 by the vertical peaking signal Va; and a second adder 70 for
adding the output of the second nultiplier 60 and the |um nance
“signal to output vamd sahi nwmrassifhktier \id tfamldeleqieidey  araaridiqg

to | mage brightness. FIG5 shows the detalled constitution of the

enbodi nent Vertgeak he dadrditalinfommalson i IR%er Tawpass deditatimappar at us

of FIG 4 for sdelt%crtnhvneela/_! )p%ses,‘l ny%a/ert e%a|s1dg'enta '_ |v;l ln_f or mat_l on

a horizontal 1ow-paSS'f11tér 20-for_se1ective1y passing
horizontal detail information by 1ow4bés$'_f{1tering the
output of the verti¢a1 1ow-pass:fi1terl10 to detect a data \;J
signal of image_brightneSS; |

a first adder 30 for subtracting the 1Mage' brightness
~data signal detected in the horizontal Tow-pass filter 20

from a maximum brightness value;

a f1rst mu1t1p11er 40 for contr0111ng the ga1n of the

output from f1rst adder 30;

a Timiter 50 for Timiting the 6utput of the Tfirst
‘multiplier 40; S - : B Q_a
| a second multiplier 60_for_mu1tip1ying the output of
~the iimiter'so_by the- vertical peaking signal va; and
a second adder 70 for adding the output of the second
‘muitiplier 60 and the 1Tuminance signal to output the
luminance signal vertically peaked acbording to ihage

brightness.

FIG.5 shows the detailed constitution of the embodiment



by |OMFpaSS filtering an input signal. FIG6 ~shows the relationship
bet ween the - it mage: brightness data signal obtained at point P of FIG 4
and the galn controll ed and Ilntted ssgnal obtai ned at point Q The
oblique-lined portion of FIG7 Tmaps i deal spectral regions of a
conposite video signal after filtering by the vertical and horizontal

| o pass filters. FIGs.8A and 8B show the degree of transitional peaking
according to immge brightness where FIG 8a exenplifies a dark screen
and FI G 8b exenplifies a bri ﬂt screen '

degree of trans?ti ?ﬂﬁdveﬁﬁh 1°"|%?§%I%ff9%r gbI%r%vgég%iqgfﬁégg%#ﬁapgtus
screen as. opposﬁe%{ﬁ’ 4, {ggrﬁt?% ]\éesf)t e;gﬁ%m wr@er{t@aﬂe&é‘@& 'I O{nformat%on

detecting the® ecta direct curren

of = the conposi S |y verti cal and
or de.)g d]:?ss } it 1n%'°£r?0{r¢615‘9 %rom

hori zont al or ma separated t he conposite
video signal Vto detect a |owband |umnance signal, thereby detecting

the image bright nes t@t | $h \J&éfe LY freTaieneashipl Nseekesh gnathebt ajmage
by the verti cal orlzont ? ow pass filters corresponds to the

obl i que-1ined St?rctét%hééts Fidid -sidwal otdined at ovopessP éf | FEG. 4 lénd shohe
I n FIG5 - conprises a first anplifier 11, a second anpllfler 12, a

third anplifiergdfh-contis téd deid 1%imbteld as f gnai 1 hobtaitmed 53t point Q.
The ob11que—11ned port1on of”FIG 7 maps“ the 1dea1
\// o spectra1 regtons of a comp051te v1deo signal after f11ter1ng

| by the verttca1 and hor1zonta1 1ow-pass.f11ters.

FIGS.8A and 8B shGW'the'degree of transitional’ peaking
according to image brightness where FIG.8a exemb1ifies a

- dark screen and FIGWSbaexemp1ifieSfa bright:screen. 'As the
two drawings show; the degree'of transitionaI peaking is
relatively ;1arge._fok the dark screen as opposed to .the
bright screen._ Here,_the;method for detecting the image

brtghtneéé is ‘to detect a direct current component of the

compoéite “video signal V. Accordingly, the vertical and
_ horizontal detail. informatioa .1s' separated from the
_ composiﬁe , video -signal V to detecﬁ a low-band 1um1nance '
signal, thereby-detecting the image_br1ghtnese. That is, the
1ow.frequehcy 1Uminance signal obtained by the vertical and
‘ horizontal 1ow—pass fiiters corresponds to the bblidue—Tined
. " section in FIG.7.

The vertical '1dw-paes. fi1ter 10 shown in FIG.5



t hereby separating the vertical information froma conposite video signal
V. The first anplifier 11 has a gain of .25 and effectively attenuates.the

normal conposite vi deo signa

Vto 1/4 of its original anplitude and the )

second anplifier 12 also has a gap of .25 to effectively attenuate
the 2H del ayed conposite video stgnal—V2 Hto 1/4 of its origina
and the third anplifier 13 has a gain of .5 to effectively

anpl i tude,
attenuate

the 1H del ayed conposite video signal VH to 1/2 of its

ori gi nal agpmprises Tlae tfHinst ampderfierd 19yma selbeonduampls fafert haofirg and
second anplifiers 11 and 12, -then transmts the result to the fourth
adder 15 Whiicd aaed ifries déup@ thiigealadglen Hd ,t mindd aa foerth4 addelrha 5,
out put signal of the third-anplifier 13. Thus, the vertical detai

i nf or mat i ofYhPEeb¥pSLRAEA L PGMthee VeFhiS& Tt d nfogeetipgnfiromva Tomposite

hori zont al

detect an

|ter, 20 of FIG 4_'separates the horizontal detail +

.ow pass fi . es . )
infornatioﬁ‘dFPo%ﬂgpﬁé Vout' P&t T15Ft ampd ifderi 44 Miswapaed nf pift e2518ndo

' bright data sigpal . Here, the vertical |owpass filt
10 and (ne°hOPFESNEIY | 83FBR0E PRI EEF DoTRAL; cRBbESItPeNidepery Shatr ol

bandw dth B NHZ . he . igh f a, | evis
corr espondE® 145 Pho! SBeoT ABIRRIAME 1 REckRAHE, BhOSPrEne; Amp TaraRsl Tethe

regi on on

the vertica

B17°ChRMT, AeGRIGEbP 2905 BrTEREy oY | GYeBBRel | L o

hori zont a | ow pass ters

by obli quedénaged ébmposite_yideo signal V2 H to 1/4 of its original

amplitude, and the third amplifier 13 has a gain of .5 to

FIG 7

o

effectively atténuate:the_1H delayéd composite video signal

VH to 1/2 of its original amplitude. The third adder 14

‘'sums the outputs of the first and second amplifiers 11 and

12, then transmits the result to the fourth adder 15 which

adds the output signal of the third adder 14 to the output

signal of the third amplifier 13. Thus, the vertical detail

“information is separated from the composite video signal V.

- vertical low-pass filter 10 to detect an image brightness

The horizanta1 low~pass filter. 20 of-FiG.4 separates the

horizontal detail information ‘from the output of the

‘data signal. Here, the vertical low-pass filter 10 and the

horizontal low-pass filter 20 must'have:a re1ative1yn narrow

bandwidth of aboUt'O.s MHz, . because the-ﬁmage bfighﬁness of

a television cOrreSpOndé to the DC jcomponent of the

composite video signal. The region on a spectrum vertica11y
and horizontally low-pass filtered in the vertical and
horizontal 1low-pass filters 10 and 20 is shown in FIG.7 by

obligque lines.



The f.irst-adder 30 of FIG 4 subtracts the data of inmage brightness
outputted.fromthe horizontal |owpass filter 20 from a maxi mum
brlghtness value and then transmts the result to the first nultiplier
40. ‘At this tine,  when the anplltude) the data signal output fromthe
horizontal |ow pass filter is | .e., the imge is dark,
the anplitude of the signal obt ai ned at p0|nt P is high, so that the

degree of peaking becomes larger "in inverse proportion. In _
contrast, when the anplitude of the data signal is high, 1i.e., the

| mage is bright, the gSiqRaly ra'gbe%f #1cP0 MutR riabtsOWhes Uthaloft tmage
degree of peaking becones snal Ininverse proportion. Thus, even

the.image brigyfightnesd 'dil%pt}tli%dv@rﬁdnp%lhe FOHIGINLATS 1oRePeRE Wity >eo
The first nultlpller 40 controls the gain of the output of the first

adder 30 and t FeREN &S makEmugRi braghtnelsisedadiugnaind t aheinhe tridnsniis The
The limter 50 limts the anplitude of the output fromfirst

mul tiplier 40, regsultthattovéhe @alrstonudir pils eroidOex dds tivial & imegkedthenTheche
gain control 'signal input to the first- nultiplier 40 controls the gain of

t he out put fr omampd iftiudet cfddde data sHanaldy omttlpantmfnrgmart:h@phqmmhdpw-
conmponent. FIG 6 shows the nut ual rel ati onship between the gain's
increase and deessasd i1men h@0gaiis cdewnholi -&i-gnalther hdmageagds bidegkinedde

data signal obtained at. point P, and the signal obtained at
amp11tude of the 51gna1 obta1ned at point P is high, [=1o]

that the degree of peaking becomes 1arger in inverse
proportion. In .contraét,_when the amp]itude of the data
signal is high, i.e., the image is. bright, the- signal
obtained at point P is low, so that the degfae of ‘péak1ng
becomes ama11er in inverse proportion. Thus, even as the
1mage brightness varies,'the Qerttcaﬂ contour is peaked

uniformTy.

The first_mu1tiptie? 40 coﬁtro]s the_gatn of the oQtput
of . the first_adder_sd and transmits the gain-controlled
signal to the 1tmiter 50. The limiter 50 1limits the
ampTitude of the output from firét_mu1t1p11er 40, so that

vertical contour is not excessively peaked.

;The gain contro]*signa1 1npdt_tp the'first- multib1ter

40 contrd]s thetgatﬁ of thé output from the first adder 30,
thereby obtatning an optimum ¢ontour cqmbonent. FIG.6 -shbws
. . . the mutda1 te1ationshtp between the. gain’s 1increase and
decrease'_by_the gain control signaT; the image. brightness

data signal obtained at point P, and the signal obtained at



point Qvia the limter 50. As shown in the drawi ng; as the inage becones
brighter, the anplitude of the signal at point Q beconmes smaller. It
follows that as the image becones darker, the anplitude " of the signal -at
point Q becones larger. Al so, the-rgllationship between the inage brightness .
and signal anplitude at point Q varies according to gain. That is, as shown
in Flg.6, the anplitude of the output signal of the limter 50 detected at

t he point Qis limted from 0 to 1. Accordingly, as the inage becones
darker, the anplitude of the signal at point Qis nearly "1", so that
the. vert|Oahntp@aknngt@ﬁgﬁam1varl§Osuppl|ed to the second adder = 70

wi t hout any attenuation, and as the image becones brighter, the anpl i tude
“of the. S|gnal at point Qis .nearly "0", so that the vertical peaking _
signal Va is Aﬁaﬁbpy’“sdﬁplt'ﬁéddrﬁmﬂﬁe sscéhe imase becemésabrdgtitegl,y t he
anount of Be vertbcal beqone small er. The output of the limter b

pea |n
50 is nult FPPi eBMBY 1EHEEy &t | g&|sasae n@tsPQH&F Qabesomesesmpy 1gr. It
conventlongl means 1 con | tiplier 60. -The

k oh

second mui Eg%%chbaﬁﬁgf:gﬂFegmﬁﬁg Bﬁﬁ°mﬁﬁusar§P§MaFgg &W81ﬂﬁéﬁesuﬁﬁlhes
h | d 7

the ﬁfn”n;ﬁf:‘% AT 9 rBIME 0 Prebibs AaRtERsi 81aP>\LhBi baTr} 'eakdn
accordi ng. BthQEHethé'9“58855r1ghtness and s1gna1 amp11tude at point @

varies accord1ng to ga1n.'

That 1s as shown in FlIg. 6 the amp11tude of the output b
signal of the limiter 50 detected at the po1nt Q 1s 11m1ted'.
from 0O to 1..Accord1ng1y, as the image becomes darker, the
ahp1itdde of the sfgnaT at point Q 1sinear1y “1”, so that
the vertical 'peaking signé1_Va_is sudp1fed te' the' second
adder 70 without any attenuation, and as the image becomes
brighter, the amp11tude of the signal at po1nt Q is nearly
“0", so that ~-the vert1ca1 peak1ng s1gna1 Va is hardly
' supp11ed to the second adder 70 and accbrding]}-the amount
of the vertical peaking.becomeS'sma11er. Lo R

The outpuﬁ of - the Iimiter 50'1s multiplied by the
vertieaj peaking signa1 Va -obtained by a conventiona1
vertical peaking meeﬁs 100 in the seeodd muitiplier Sd. -The

' second mu1tip11ef'60fmUItbeies its'tﬁd'ihput signals and
then supp1ies the reeuit to the second adder 70; which sums.

"the multiplied signéT and'tﬁe 1um1nance 31gna1, to output
‘the 1umihaﬁce:sfgna1'Vertica11y beaked,according to 1image -

brightness.



-12- ,As described above, according to the present invention, the vertical
peaking degree is controlled according to the image brightness, so that

t he vertlcal peaking of an image is uniformy acconplished. The invention
bei ng’ thus described, it wll be obV|ou§é§hat the same may.be varied in
many ways. Such variations are not to regarded as a departure fron1the
scope of the invention. CLAI MS: 1. A vertical peaking nethod
conprising the stéps of: obtaining an image brightness signal by |ow pass 5
fllterlng a video signal to filter out vertical and horizontal detai

f b Ki d d
SUracting sard | b8 GePant HedsaBbgal dpebRAIng0Ls A8 HekhaR.hiRRkic,
palue: and ”“'t'g'y'ygg §93§a822L188t858?8efﬁ8”h8ﬁaﬁo§¥2&r98&5991ﬂge£3t'ene

by .t he vert]cal Bak |
i ' image br1ghtness, SO that the vertical peak1ng of an 1image

is un1form1y accomp11shed

The invention belng thus descrlbed, it w1ll be obvious
that the same may be varled in many ways. Such varlatlons
are not to be regarded as a departure from the scope of the

invention.



and then adding the multiplied signal to a Iun1nance signal, thereby .
outputting the lumnance signal 15 vertlcally peaked accordinng to

i mage brightness. 2. A nmethod as clainmed in claim1l, wherein the step of
outputting the |um nance signal vertically peaked accordlng to imge ,
brightness includes the step of contrUfﬂ g—t he gain of the signal obtalned

by 20 - subtracting the inmage brightness data signal from said nmaxi num

bri ght ness val GBEME:t hen limting said gain- controlled signal. 3.

Vertical peaking apparatus, c npr|3|ng a vertical |owpass filter for _;
separating &ertlngQﬁﬁ 3l | PRRK1RY | BRLAPEMOPTRRIEINg (rlae ; steps ;
hori zont al Iomfpass filter for Separating horizontal detail information -°
fromthe outpu? f sald vertical |owpass filter to obtain an inage

e LA i Sl L
ol SS?E# (445 o {31 DpbT TR aa"? & ”’\'fe'ré”ﬁeﬁﬂua% "aid
first ”Ult'pl'ﬁérlzontal deta11 1nformatlon,
o obtaining a vertlcal peaklng signal.from sa1d
'v1deo 51gnal | a o |
subtractlng said image brlghtneés 51gna1 from a
10 maximum brightness value; and SR T o/
multiplying the_.signal obfained from said
subtraction operatlon by the vertlcal peaklng signal
and then addlng the multlplled signal to a luminance
's;gnal, thereby outputting the' 1uminance signal'

15 vertically peaked according to image brightness.

2. A method és claimed in claim 1, wherein the step

of outputting the luminance signal vertically peaked

according to image brightnegs includés the;step of ';J:

controlling . the gaiﬁ of the ‘signal obtained by -
20 subtracting the iq?ge,brightness data signal from said-

‘maximum bfightness value and then limiting said gain-

controlled'signal.

3. Vertical peaking apparatus comprisingt_

a vertical 1low-pass filter for - separating

A R



a second multiplier for nmultirplying the output of said [imter by a
vertical peaking'signal; and 15 a second adder for ... adding the
out put: 'of "sai d second nultiplier to a.lumn nance signal and outputting the

| un'nance signal vertically peaked accordi-hg] gp _i_mage brightness. 4: An
apparatus as clainmed in claim3, wherein . said 20 vertical |ow pass
filter conprises: aeftighlagpthiileinfermatisat fyshyaaﬂseaaéigﬂaﬁ vi deo
signal by a predetermned ratio; a second anplifier for effectTvely
attenuating a 2H del ayedavi Hepigogabal byoaypﬁedetfil&éﬁxifdﬁl(heéﬁkatlng

a third anplifier for effectively attenuating a -~ 1H del ayed vi deo signal
by a predetern ned hatizontali dstahlidinférmasioni figoh the Wbyttputsi ghadsidf
said first and second anplifiers; and a second adder for addi'ng the out put
of .said 5 firstextiieal t bowtpasstfiltef teapbtakhnr anaindgé ilarightness\n
apparatus ‘as clained in claim3 or 4, wherein said vertical |ow pass
filter i s 5const redgnral;to effectlvely attenuate a vi-deo . signal, a 2H

del ayed vi deo signal, and a 1H del ayed video signal to 1/4, 10 1/ 4,
and  1/2 of their aorlgrﬁﬁ addex i t GoTs raubleagtisly. the image

brightness 51gna1 detected in said.horizontal low-pass
fllter from a max1mum brlghtness value;
a flrst multlpller for controlllng the gain of

10 j_the output of sald flrst adder,

Y
| a llmlter for llmltlng the output of sald first
multlpller, |
a second multiplier forjmultiplying the.output of
seid_limiter:by?a_yertical_peaking.signal; and
15 S ' e_secend_edde; fpyuedding the oﬁtput of sadd
secend.multipldermto.a{lumihance signel and outpﬁtting
_ the luminance signellverticallx_peaked according tQ'
. image brightness,__J;,l o
v e R ‘ G o
':4. :_hp apparatus_as“elaimed_in'claim.BtEwherein said
20 verticai lowépase filter cempriees-
a first ampllfler for effectlvely attenuatlng a-
video signal by a predetermlned ratio;
k.. o . a secohd_ampl}f;e:tfor effectively attenuatihg a

2H.delayed videe signai_hy_a predete;mined ratio;

25 ~a third amplifier_for effectively attenuating'a

N R



6. A nethod of inproving the vertical resolution of a video inﬁgelby .
vertical peaking conprising the steps of "deriving a signal .representing

a vertical 15 transition conponent of a video signal, derivindg a'-~ .
verti cal péaki ng . correction si gnal therefrom nodifying the .
vertical peaking correction signal =™ aﬁEpLgance wi th the image brightness,
and varying a |lumnance._ signal . in.accordance. wth the nodified 20

vertical peakiH§ delr¥edi ¥hdgpgragnak by A peedeterminvedi natiibn claim6

wherein image brightness is determi.ned by |ow. pass filtering the video

signal to extract varErEsF afderotrFosupmigg: fhe outnwty signaks te€ref rom

8. A net hod as élﬁLned in.claim mheiggnithezverlical peaki ng signal is
a L

modi fied in act®tdahiEshi fRdaSeHPRARBRLLTI€F§Hafd  epresenting the
difference 5 - bet ween a, -maxi,rumbri ght-ness- .yal ue. and t he i nage
bri ght ness. 9. A RetiRGPies CRGPhedorn TISERY 8 e e O 1Fi@nce

signal is limted within a_predeterm ned range s .10, A nethod as

clainedéin an 5ﬁ%to?HgF5iﬁ§ gg?ooﬁgéﬂgrgfnsgﬁ% %8%??i%ﬂpgéfiFEal peaki ng

signal -is added to the lum nance signal.. S . :

5. An;apparatus aé claimed in'claim 3 or 4 wherein .
said vertical low-pass filter- is constructed to

effectively attenuate a video signal, a 2H délayed

video signal, and a 1H deléYéd éﬁdéé"éignai'to.1/4; v
10 "1/4, and 172 of theitr Héfiéﬁnéi."amplitudes
respectively. - . R

6. A méthod df improving the ﬁéffiéal'fesoiﬁtion of

a video iméée byfﬁéftical peaking'éémbfiéing the-stepé“

of 'deri#ing'fa ‘éigﬁal'”repréééhfihg a vertical

15 -transitibn'toﬁﬁoﬁént of a"iided"éiéﬁélf deriving a

- vertical peaking correctidﬁ"" sigﬁa1 " therefrom,
modifying the vertical peaking_correcﬁion signal in §_;

‘accordance with thé image brightness, and varyiné a

luminance signal 'in aqédfdancei'ﬁifh the médified

20 = vertical peaking correction signal.

7. A method as claimed in claim 6 wherein image
" brightness ‘is’ determined by low pass filtering .the

‘video signal to extract vertical and horizontal detail

U A



11.  Apparatus for inproving the vertical resolution of a vi-deo i nage by
-vertical peaking in accordance 15 with the nethod of any one of claim
6 to-}0. 12. A vertical peaking nethod substantially as hereinbefore
destribed with reference to Figures 4 to 8‘0? +re acconpanyi ng draw ngs.
13. A vertical peaking apparatus substantially as 20 - her ei nbefore
described with ref einfommabiengthesefirem. 8 of the acconpanyi ng draw ngs.
14d A tel evision including apparatus accordlng to any one of clains 3 to 5
and 13.

. 8. A method as clalmed in claim 7 whereln the

vertical peaking signal is modified in accordance with”
a difference signal representing the difference

5 between a maximum brlghtness value and the image
brlghtness '
9. A method as claimed in claim 8 wherein the

difference signal-is'limited within a predetermined

- - - range.

io 10. A method as claimed in any one of claims 6 to 9
wherein the modified vertical peaking 51gnal is added
to the lumlnance ‘signal. '

11. Apparatus for'improving the vertical resélution
of a video image by vertical peaking in accordance
15 with the'method of any one of claim 6 to 10.

12. A . vertical peaking method substantially as

herelnbefore described with reference to Flgures 4 to
8 of the accompanylng drawings..

13. A vertical .pea}cing apparatu's' sﬁbstantially as

I 20 hereinbefore described with reference to Figures 4 to
' 8 of the accompanying drawings.

'14. A television including apparatus aécording to any

one of claims 3 to 5 and 13.
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