VI ~PEO Sl GNAL EQJALI ZER Thi s i nvent i on concerns appar at us for equalizing a L-{
‘'video signal to conpensat e ‘f or irregularities in siRfal 85&?367rreters 5

¢aused hy transnission channel charactdrd stics. The transmi ssion of an

i mage representative signal such as a tel evision signal through a

transm ssi on channel may sul}H SEGINALEQUAR IAERAr i ety of di sturbances
which may alter 10 desired parameters of the signal. |In particular,

transm ssi on channel ,_character, stics % cause the freegijuear]%&and phase )

parameters of the si gHi§ NYCRHON,CONECTIS APPALatus for Balteristic:
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signal equalizer may be used at a receiver. The use of such an equalizer is

particularly inport agpe W&Jﬁsh{iﬁfﬁ‘)ﬂv%ft aflf 1ﬁia%'& Qé?fé%bhtét'i'vgomgtn%h evi sion

systems. In digital sSystems nultiple-t ers a ed by the
equal i zer SWwghrah @s teleyisiprsignad @vgﬁaﬁ 8i agsmission, g @Eﬂgfl‘?éy may

conpare a §@Sfecti theakignalli &0 a Szah-myroﬁrdifsﬂﬁbaﬂcwawhmlmayl altgnal , with a

Pl PPed Oy ‘deured Brramieiois ‘of ThE' SEnal o gitichiAn tabSpiipsiond " © ©
i Lr e]%gglr ?nr lochmncln chiaracteristics dmay eauseothei fre qllenﬁyeandsq)égggn?lor mgiabel |en
|tneU S. E,gﬁqﬂ%&%é@ﬁé’”&%{ﬁf?& éﬁﬂ&e Sﬁaﬁ?gﬁr;\te‘éé Qf SE hosti n appa?gt us
for a tel eohua@ﬁpmm| vékhis 3resudt jmay cbe |Rr9‘£‘&ﬁ§n)i5b CHRSH®ur at e

det er ni nat pegadifast Nénd ecabilecehanmsls) 'foraggampleor DC | evel is inportant for
fast Fourier transform (FFT) ratio equal i zation. Failure to properly ,

deterhithe the DC level can lead to | nproperly set DC gain, which 35 can
produce what appear To tompensate fondgmch' deviations;pi.eyeto i reagequire a

ELLet ot ghteq' fhd ShQGAley i, BRAEE RaPoRlt S Bhe2s il h St o
: equalizer may be used at a receiver. The use of such an equalizer
is particularly important with the advent of high. definition
20 television systems. In digital systems multiple-tap FIR filters are
“employed by the equalizer apparatus. For removing signal '
distortions an equalizer may compare a test signal, which is

incorporated in the received signal, with a programmed ideal or
desired version of the test signal to configure a filter at the

25 receiver so as to remove or compensate for the irregularities in
the received television signal. The test signal may be in the form
of a pseudorandom number (PRN) sequence as described, for
example, in U.S. patent 5,065,242 - Dieterich in the context of
deghosting apparatus for a telev1s1on recelver

30 .

' - It is herein recognized that an accurate determination

of the received signal’s average or DC level is important for fast.

Fourier transform (FFT) ratio equalization. Failure to properly

" determine the DC level can lead to improperly set DC gain, which

35 can produce what appear to be image “smudges” in a displayed
image. Illustratively, this effect will cause a display of ‘a person
situated against a flat field background to be surrounded by a
“glow” or “shadow”. Depending upon equalizer design, this effect
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glow' or "shadow'. Dependi ng upon equalizer design, this effect -2- can
be centered on the displ ayed |mage or offset to onkCA B6,730d is basically
due to a very |ow frequency si gnal coppanent produced by an offset in all
tap values of the equalizer filter resulting fromm s-neasured DC

g?g;gﬁterﬁ%l tBé c&ﬁ%&ﬁ'c{@%e ?‘ ﬁgg@r@rnaffsa toeony isidé,phnd of the
venti.o ibits r oV w frequenc r :

. characterﬂ%et? % Qe ta &t F&Ye@’%r@?g"‘?g éﬂf Hﬁ%‘{%ts i's

acconpl i slptddbqed;dnaraat aiffsetaimLdlhttapgvahmsDGfrthspaqsdlzﬂr filter10 signal to
be equali ?gg'fﬂﬁi(é]g&a“poﬁlééﬁ%?g Whehmtfhtggggendent of a transform

(e.g. rier tran e sigha e equalized. In an
i 11 ustd at ed enbodi ment of the i nvent ion, a television signal to be

equal i zed to conpensEqwalifr & paﬁmssa@ébrdiﬁg €d1€tﬁ8 ng rintipleenely thed phase
irregularities incl Udﬁ§ arﬁﬁ‘d na z odi ment .. t he test

si gnal i s PEeHRIy, dBVEREOR ’rts(gﬁﬂfogﬁa ?lg'e %‘b%%%'d <mf”'ﬁuﬁ‘lgedeterm ned
line of tfmhavmmak:sbl ahkiawy illuserated . prefeared ezmbocﬁmmoltlus ism the PRN
test sign e ot

represent %ﬁﬁawﬁti‘;ea (?S’f %gﬁg{r?égﬁbeﬂta&ée@%ﬁ%e@%gﬁ@ e va uggof t he test
si gndl sammlartq MD@lﬂ&h&‘bn@%ﬂGorﬂpmtfﬂaﬁme leé pidud,on signal (e.qg.

the horizqpgepedddit BPr&huDEsﬂo@ﬁﬁl(b The fa86Furserkranfoln) | 6f thequency
transforne tgzéﬁ é)m I FFT-unit.. A DC frequency sanple output of the .

FFT uni t ,sgg ining 255 25 frequency sanples fromthe FFF
out put are appl i ed tia anf rinamated reshbodiment afhehéeinvienfion, od whi ch

Gecrt gt SEBAHER" ST0EA ThORE eqliifed (bo SRlGdRARe Yol LisRBBAST LN 2
r epr ek8nt ichgnoeli frequencycand| phase dsregulasisies imcludes r@ntqsm signa155 FFT 30
frequency rjagplgéven Téabédfmedt, the HedSsightl '8V pSeddorandom number
(PRN) sequence disposed in a predétermined line of the vertical
blanking interval. A sample of 256 points in the PRN test signal
sequence is taken. A difference signal is generated, representing
20 the difference between the average (DC) value of the test signal
sample ‘and a DC reference component of the television signal (e.g.,
the horizontal back porch DC level). The test signal sample is
frequency transformed by a 256 point FFT unit. A DC frequency
sample output of the FFT unit is not used. The remaining 255
25 frequency samples from the FFT output are applied to a frequency
ratio unit, another input of which receives the difference signal.
This unit develops a value representing a desired-to-actual ratio
with respect to the difference signal, and values representing
desired-to-actual ratios for each of the remaining 255 FFT
30 frequency samples. The 256 ratio values are inverse FFT
transformed to the time domain, and the central 128 transformed
values are applied to control taps of a 128 tap FIR filter to
determine the operatlon of the filter for equalizing the television
s1gna1
35
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transformed to the tinme domain, and the central 128 transformed values are
applied to control taps of a 128 tap FIR filter toRMA SM73Z t he operation
of the filter for equalizing the tel evgsion signal. 35 -3 - Brief
Description of the Drawing FIGURE 1 is a bl ock d| agram of a portion of a
tel evision receiver incl BiéeR IDees mecording to the present

i nvention. 5 FlI GURE vef. e I ing a
pseudor andom number ég}z%ﬁc 15 ﬁ%g %@hﬁfﬁnogi gt\}laé%ﬁ Sl gnﬁg{éf% be
equal i zedredé€iver including G*lelltm appamatnsaaccordiog dpathenBresens| t ernati ve

equal i zer ﬁ%e mﬁfrents according to the principles of. the present
I nvention. talled Description 15 In FIGURE 1 an anal og
tel evidion si gnal conveyed over a broadcast transm ssion channel is

recei ved by an ant elFIGURE2Qdis a waveforneddepicting! & yteby signalpput si gnal

processor 12. PRr.ocessor n n ' | yding a
Plner . aGP B ERo o PeshaoE R G WBBer | beciost . idrbBrkial. JH 3
processor teledlsiem)dlgtmloto the rnqmlnzeda baseband vi deo signal. The baseband
video signal is converted to digital form by an anal og-to-digital converter

14. The digital video si Is applied_to inputs of a_ signal sanple
sel ectOr 16, an ave&U ﬁﬁ&@ Gﬂdf r axec bloek Jiagrams ?fe@i%matme and a

signal i ngafizes iﬁ'ﬁngénfeﬁ?s ':dd%d‘rdiﬂfrto?QheUPrinciﬁle%e lofc the 2pfesenrp! es of
a PRN test, signal included in the received television signal. The test
signal is!BVEREY in a predetermined line in the vertical blanking

I nterval ' -

15 In FIGURE 1 an analog television signal conveyed over
a broadcast transmission channel is received by an antenna 10
and is processed initially by an input signal processor 12.
Processor 12 contains conventional circuits including a tuner,

. radio frequency processor, mixer, intermediate frequency

20 processor and demodulator to produce a baseband video signal.
The baseband video signal is converted to digital form by an
analog-to-digital converter 14. The digital video signal is apphed
to inputs of a signal sample selector 16, an average value
difference determining network 20, and a signal input of a 128

25 . tap FIR filter 30.

Unit 16 selects 256 samples of a PRN test signal
included in the received television signal. The test signal is
disposed in a predetermined line in the vertical blanking interval

" 30 and comprises, for example, a three repetition PRN sequence.
Such a test signal is described in detail in U.S. patent 5,065,242,
and is illustrated generally in FIGURE 2. The test signal shown in
FIGURE 2 includes a sequence of three pseudorandom number
sequences during the active portion of a horizontal line in the

35 vertical blanking interval, between successive horizontal blanking
“back porch” intervals Bl and B2 and associated sync pulses Pl
and P2. | '
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30, and conprises, for exanple, a three repetition PRN sequence. Such a
test signal is described in detail in US. patent RAX6RRAYT and is
i'llustrated generally in FIGURE 2. The4test signal shown in FI GURE 2

i ntludes a sequence of three pseudorandom nunber sequences during the
active portion of a Inothisoexamplé nenit nl6,he.g3, Gncloding calsepiakninpug i nt er val ,

bet ween s SI | t d B2 d
nssoct at odCATE. SHfielE 258 Shiipieh, ¥ o ﬂ%{*ﬁ‘“%@ﬁ% SF e PPRIv L "
i ncl udi ng sequence;| lcnpassmnedsalﬂtttbez% diePRN sequemee; hOtheat ral '

portion Ofsamshf aﬁfaﬁﬁgﬂf&ts' f6r . smpﬁw taimlvrohaltﬁrﬁdmrd@mmPRN sequence.

O her sanpl arran nts fqr sa I onal her

sequers Sﬂl‘ BE g?lgl%ss&%oéépbl)g?ﬂwg ﬂﬂ‘ﬁup uiR gggpls@g‘ ?sbr#g@ ect or

|1:6 arle: aprsblax_irot ol& a'ecappll%eahpw aokecorid cinput eofudiffefhceanditt 20 &b poi nt
ast Fourier 0 t t

fromthe t?nﬁ %%ﬁaéﬁw f";ﬁ Fpﬁgfekeﬁgaﬁ érnél Wf@ﬁf eir’lgge u%ﬁ%&hﬁg?;?am Intca)g

t he dif f etbecsampled cinformation ghe vtime: damain tohthedreguengy of t he

256 sanpl efyrhaiHn um)ﬂffe}énc@ndnﬁhgoaueiammal tee thfdi‘énd:é‘ Phetwidednal from -

uni t 14 dufing the hori zont al a terval s t hi |l e the
aver ay f‘ egﬁflagﬁg"ﬂlﬁs z'gﬁt ﬁ& b‘?“AHR ﬁ?ﬁ &5\§2|S iesogf ngﬂnby
avgrggl ?g 16)eand! m%alaam Iwagudwﬁ nbermpuzon ahl fromkiunit 145 durinigrval s Bl
an e. t orch val ues
| mproves L‘)@engégﬁ?’g@ ?’E‘@@&gaw‘%ik@gr rmﬁhaq{'yg ?%ﬂ%k ﬁ'g %‘f}e@%gg RF and I F
gai n changmdue Adixingi therhorizontalr blankingi integvaisalis mbtmnad iby produced at
t he out pu rwr t dé.ﬂ_qj mul ator with
20 feedbtgckfr?%m ac%&rru‘agjjg ggﬁ o(\i/gﬂngﬁgl drtgﬁ l";mnﬁﬁ%ig | nt erval s.
FFT hst  iBtervals B ande e 6achly WEIng A averageOfose
sanpl e PRfﬁdtthaékgpéfch vdlue$ ﬁnpftwdst Dﬂomeasﬁrement accuracy and

immunity from “tilt” due to RF and IF gain changes. A DC

- difference representative signal DC DIFF is produced at the output
of unit 20. Difference unit 20 may include an accumulator with
20 feedback for accumulating values over the desired sampling
intervals.

FFT unit 18 develops the Fast Fourier Transform, F(w),
of the 256 sample PRN test signal. In so doing it produces a
25 plurality of 256 transform coefficients and stores them in a buffer
memory. In general these coefficients represent the frequency
content of the transformed signal. One of the coefficients
represents a DC value of the transformed signal, however this
coefficient will not be utilized. Rather, the DC DIFF difference
30 developed by unit 20 is substituted for this coefficient. The
" remaining 255 coefficients developed by unit 18 and the DC DIFF
difference representative signal from unit 20 (which is not FFT
transformed) are applied to unit 24,

35 - Unit 24 performs the function X(w)/F(w), where X(w) is
the Fast Fourier Transform of an undistorted replica of the PRN
test signal. The DC coefficient of the function X(w) is selected to
correspond to the value DC DIFF for an undistorted signal. The
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25 plurality of 256 transformcoefficients and stogatﬁiz%in a buffer

menory. In general these coefficients represent th y content of
the transfornmed signal. One of the coef?rci ents represents a DC val ue of

" the transfor e er this effigient wl ot be utilized.

Ra her -t nEEe. BeNk ) eBLRY e atoRod soutis Toabiredo Beaudhed: 1 it ed for

this coeffr-pmtse ofiea rfilrer fongeiidlizingf fliecirec¢ivedesignaped The unversé8 and

the DC DI F ferﬂ?é“fﬁnéﬁ ﬁg? q% Xe%"%lga%%l gt{) r@mbt rgﬂ}gé ?.10 o S not FFT

transforne are aplled &er rms the
function X{ime rc}qma(t} enetsppnswrfefr she(desired equalizingafilterourThe readasf or m of

Flinet o i Clracied to2 (A TUGrETROR Bhoft CamloclIFE IR TSRALIOR BF' or an-
ndi st or t 8 VSteaY By Cickora; 8e.86; qubTished [ & ths JEHE Trasacons @has o
ts Ihen; leqw rélbxfsueﬁmter Elucurosioeﬂ%?hf CE-25| tEerbrixaryg 1979, Ea%gs tQSgAé c(a?;ri vaﬂi o
regresentsﬁﬂ‘@yst ‘?ﬁtggnm%ﬁrﬁ ‘g{)oﬁg‘i&#& %‘L'ﬁé‘ﬁ Pe@&%ﬂ g g{)iﬁg filter. The
reader 5 detetiminingdthe charigtesistivs ©f equalizingcédeghasting)Tdilterssi on
Systengj by W Ciciora et.al., publ I shed in the | EEE Transactlons on

Consuner El ectronics,.,\Vol ry 1 ages, 9-44 r det ails of
the theory of f r equendif JBHﬁﬁlﬂ“pﬁS@S ‘ﬁBX‘F%yi%tdz’Fgﬁm%s tyhic icl af
characteri ap g Hedofo emudhverse OFFTeghits28ng)Uhit! 281 develops hehel fumction '-

26 Uil §§ﬁb°§§sqpﬁ°5$§n§#$@%33%C“Iﬁg% a?”%&*@?%ﬁt@oéﬁﬁeﬁiﬁe 1S These |

28. Unit 2
coef fi ci enthe dapr segights wof ahdS6ataprequalizing tansersab filger 30z iwhich

L ansyes salwiff coffoct Orulebdhstissitl P Cdistettided“Nobihlycliganc!

di stortion nal |y unctl on Is recurrengly galculFated in
respective %ﬁ‘%ﬁl‘ ggéeﬁ/é'%“gﬁﬂﬂtyhé’ ﬁf?d:l‘@nﬂ?;smfé“{ﬁe%gnhl a known manner

to prograntsgaess %dadn@twﬁfmmhl arélgxs‘eul Eﬁra?»ﬁneévnt marﬁtenl t¢ | mpul se
Response (£} R&raxXPupdate an a&gp%nlré Zé(i‘lgahzmg filtgr tfﬁ) of Lﬁle Finite
Impulse Response (FIR) type. If the equalizing filter is to be used
20 for correcting only close-in ghosts for example, the filter may be
shortened and realized by using a subset of the coefficients as tap
weights. For example to realize a symmetric filter response one
may select 128 of the tap values symmetrically about the
coefficient representing the DC term and appropnately
25 normalizing or adjusting the selected coefficients to compensate
for the amplitude contributions to the filter response of the
coefficients.that are not utilized.

With the operating characteristics of filter 30 being
30 tailored in response to the signals from unit 28, a frequency and
~ phase equalized video signal appears at the output of filter 30.
The equalized. video signal may be stored, recorded or displayed.
In the illustrative arrangement shown, the video signal is
_ processed by conventional circuits in a video processor 32, e.g.,
35 including brightness, contrast and peaking control networks. |
Finally, the processed video signal is applied to a dlsplay stage 36
including an image display device.
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20. for correcting only close-in ghosts for exanple, the filter may be
shortened and realized by using a subset of the coRCiA 66733 as tap

wei ghts. For exanple to realize a symogtric filter response one may sel ect
128 of the tap values symetrically about the coefficient representing the

DC term and appr opr FIGHRE23 showsTani zltegnativedequalizer talnmrwmmed
coefficie fllter
response g?&st h%rrgrgg%ﬁ e’f-ﬂ‘g‘%ﬁéa{] ‘ig?”?}r%géﬁgﬁl Ig‘lfi{;ggé % %lgf go%i;(raiatl ng .
charact er m;wrced obnf altemateo ftﬂeld&g wherebyi [theeautnal ri@Nf;«étqdo tefe signal s
fromunitg E‘?&n‘ IotRér VCdi'ﬁEréﬁ&Qﬂ' tgppear s at the
out put of ter %g e%s% si gnal recorded or
di spl @yediMPROYHdhe| Mfé%r?‘é! tﬁ? e I"F!%P e’\‘/l? gé signal is

pr ocessednidasapémenit i Bnaotcobtaineéd from maiecnffmeneedoslgml e.g., 35

~1ncl udi ngebri ght nes d Finally, the
processedI%tﬁg‘g éﬁ dia?&%gﬁeégé% @ﬁ’ Pg,@gﬁg%ﬁgﬁ} sﬁgggffggﬁlr ncFudl ng an i mage

- di spl ay deompated on eeachl OfRIbe3 signalslines.al t er native equal i zer arrangenent.

Thi s arrangenent addresses the si tuatlon where the test si gnal is inverted

on alternate fields, whereby the nutuy mvertedtest Si can be -
subt At ed from eacﬂ“oﬂéu% f]aa-elﬁlé& ncg !FP'FFRH‘GV@etﬂggﬁﬁéicacy of the
55]§fsel ecugmadmmé b gﬁcﬁmvi@rwﬁnecﬁonowlﬂbtmwmf lorist he o
i fference ea a 0
di f f er enc8BP ﬁS&’p‘& &d 18 @XEFF&? #‘ire @t tgﬁdﬁgﬁ’?ﬁﬁ g\éﬁaﬁ(ﬁc i)Ii:'il‘el n Fl GURE
3, DC dif bweerthe twpr susecessives fieldg naVerD@leichF theletest gignabdnpestsussed in
connecti o UREL 1
aver ages & mP ﬂ&%ﬁ‘ﬁ:&lg%e:iv?ﬁ% mgpésﬁg@e‘{sdslle{/rgn?\‘ﬁ{lggq%\gg?cmm Eh ?he t est
si gndi3 i ndétqfﬁlmﬂ\sumq differopce hetwesn, dhe a¥alug, af shetasttsignalini ¢ 16
(FI GURE 1Murilfg oiR! el and ke dvdluer of ahebdiverted tiest \signal durirpe t est
si gnal the next field. Since the test signal is inverted in successive fields
the test signals add constructively in. the differencing operation
~ while the DC level is cancelled. The 256 sample difference
20 representative output of unit 52 is transformed by the 256 point -
FFT unit 18, the output of which is applied to frequency ratioing
" unit 24 together with the output signal from unit 50. Subsequent
signal processing occurs as in FIGURE 1.

25 ~ The arrangement of FIGURE 4 addresses the fact that,
because the test signal sequences are of opposite polarities on
successive fields, the DC value can be obtained by adding
successive field PRN sequenées together. The PRN sequences
cancel except for a residue representing a DC error. A sinusoidal

30 type test signal could also bé used. |

In FIGURE 4 a field summer 60 which adds the test
signal from successive fields is added between units 14 and 20.
Unit 52 is as shown in FIGURE 3. In FIGURE 4 signal DC DIFF is
35 applied directly to unit 24 together with the output of FFT unit 18.
Signal processing otherwise is as in FIGURE 1.
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during one field, and the value of the inverted test SI% uring the next
field. Since the test signal is inverted in successR¢é the test
“si gnal s add constructively in the diffefencing.operation Whl | e the DC | evel

i s"cancel |l ed. The 256 sanple differenge 20 representative out put of unit
52 is transformed byThee deseribed nequatizemigystem caR QRERAle HtRnPHIST s

appltlgg tg SAoEtest rsi’grizﬂsf‘(@gmhh 24avepsirh ewithl AhkhdenoM@uUlevel)gnal from
uni U processi ng gccurs as |

The arr ang‘gﬁi‘n%g%rﬁ‘tﬁﬁévﬁ e@s%g St‘%‘és?@é@ taﬁl@t Seﬁggﬁé let%Wéhf’est

si gnal secamhoddear mgﬂaloﬂ@snfm‘Mam camesborderivad: feome other dseas he DC
val e 8an O ' AEREH (Bg 2406Aes 6P SRRV e burERARRE oS ! 00C! fer

The PRN seq uences canc resi due represen error. A

" si nusoi dal sm ropizdngein osmjmn)cowesw the BEPH%é@gmﬂn te gwmualazema d
~sumrer 60 gvgi CEh@QﬁI ilheaﬁﬁﬁés snsmahnhr 96 $1 FESYRE: I, @d@hﬁuag

between uni 4 an I S

si gnal DC‘BIWF Fspﬁ%"%gﬂp%% afer é%ﬂtht t{r)l?‘nleggﬁs'ie5®tﬁEr %ht Ff‘st he out put
of FFT unidis¢Bsedi imaU.$r pacenti H 65,242 nitechelp qxeventFI@g?Eglﬂosts of 7 - The
descr d s At e t est signals
(e.g. ilabﬁy Wfﬂéﬁ %é%sqfﬁh?%&ﬁm’%ﬁ%v% l\%a@hﬂ‘g 1%&#‘2%,[ O%/eforrrs (e.q.

si nusoi dal meas@reay@dhce | engt hs, and video signal DC information can be
derived fromother areas 5 of the signal (e.g. averages of active line

bl ank areas and synchroni zing.in Jon). Al so, I gpal to be
equal i zed, e.g., thetﬁ'FgﬁﬁPc nﬁF F%W}]ﬁl f 'I'Gaf’w @pREva_Llu for
advgnt ageoutahsfomdb@(brmmdeﬂ hovlirhited owg WrdDCacdef@imemusr ahd| terfsuch
as di | n 4 p Y n s of 10
Sync b ool nof nd 3o Eonsigded in fhe f?#?ﬁ% n BbE ip ot 118867, ' 0
© concept ofslgnahtmmprm;len napparates DEh uetl iges Discrete Cosine

Transforms (DCT), the DCT DC coefficients of luminance

components may be substituted for DC values measured in the

time domain to provide greater immunity from noise corr_uption‘
20 of the DC level.
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transforned DC value is not limted to FFT DC coefficients, and 15 shoul d5
- not be so construed in the clains. For exanple in RiGfed&V3hal conpression
apparatus which utilizes Discrete Cosige Transforns (DCT), the DCT DC
coefficients of |um nance corrponents may be substituted for ‘DC val ues
measur ed iICLARMS:i ne domain to provide greater ‘i nmuni ty from noise
corruption 2 0 of the DC |evel. CLAI MS: 1. Video signal processing
apparatus characterized by frequency transform neans (18) for generatl ng
spectral coefficientls ¥ideopsignabnprsicessingreapparatus whasacterigedi bysai d

spectral coeffici e”tfﬁe dgd tPandforln CARahsC(P8) : for generating means .
(20), exclusive of

form peans, for su DC .Characteristic
of said pSPEFBAl (9|° §| Qﬂ%ﬂo‘hrﬂf &r&mﬂ@'ﬂalfbg“as?u%‘gﬂé resenting
Ezéi-d chfcrsarchcstpecml mnefﬁewms (iné)uding auDCQ idoeffiogentpi d DC val ue for said
co i ci ent gene ai means
(28,3 for progessﬂﬁ%ﬁgsa:tg Z’pggfilgslwgogf Eaﬁaﬁggs%%gags%u Stituted DC
val ue. 2. measuaingraalS characteristic: of aitdnpertiomofathervidee sigmahat sai d
reasur i ng R0 Broviana " o Etevmecz?eeéﬂﬁhgtsﬁdlbc Hardctepistics gnal

:‘E(r:!t Eg(radclhgr th eri zé'ﬁgimsﬁl ZS% Iff”érs §HH¥‘£‘§£ 'EZP&C ?E)'&)?g}'tgﬂﬂfﬁﬁg] 5

reaponglo ve:deﬁﬁaﬁlnﬂ géﬂemecd?ypeﬁdr at%msfoh:n cmle@m ffﬁﬂ equal i zi ng 3al d Chat
VI aeqQ S|gna cordin O Clalm ry{z In a
sai d 1 deo si gnal cdﬂ?@ﬁiﬁg @5?8 qug’ll%lg W%ﬁ@ﬁ%h@ﬁ“’l'ﬁ?erval

~and with said substituted DC value

2. The apparatus according to Claim 1, characterized
in that - o

said measuring means measures the DC characteristic
15 of a test signal included in said video signal.

3. The apparatus accordlng to Claim 1, further
characterized by
a filter coupled to said video signal and responsive to
said processed spectral coefficients for equalizing said video
20  signal.

4. Apparatus according to claim 1, characterized in
that |
said video signal contains a test signal within a
predetermined interval; and
25 said DC characteristic measuring means and said
transform means respond to said test signal.
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25: - said DC characteristic measuring means % Sﬁl d transform
means respond to said test signal. -9- b5, Appara? & ing to claim
4, characterized |n that said test signlk is constltut ed by a pseudo-random

nunber sequence; said transform Q a fast -
Fourier transform (FI5F) Ad?ﬂ?r%‘é‘lsda?ﬁ‘lféé%& Qg chalgh 6?’!%& b?r?F‘PR filter

nmeans. 6. thatapparatus according to any one of the precedi ng cl ai s,

Copr csent at 1 ve. 4 gnai*®ihatos ugnal 5, SORBABRECPYC BRRIF RIS Gy i ng an

" out put  si gmllmb@ht aéquencesal ues representing ratios of desired to actual
val ues 5f or said DC regi€S&ah ﬁ? lﬁbgﬁgl pﬁlgvénfngr aSth§t Hourador med vi deo

S|gnal and 15 nmeans Ing a S|gnal | nput for
recei ving §%"(§f9§’1§e6F§Téneﬁ“ and a control input for receiving said output

~signal from said ratisgidgproeessingOnting' mmdbk\eammtﬁneroﬁleaﬁsd filter
for equal I zing said video signal.
6. The apparatus according to any one of the
) precedmg claims, characterized by
10 ratioing. means responsive to said representative
signal and to said transformed video signal for providing an
output signal containing values representing ratios of desired to
actual values for said DC representative signal and for said
transformed video signal; and
15 . - filter means having a signal input for recewmg said
video signal, and a control input for receiving said output signal
- from said ratlomg means to determine the operation of said fllter
for equalizing said video signal.
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