VI DEO PLAYBACK SYSTEM The present-j.fvention rel ates generally to apparatus
and a nmethod for processing video signals conprising chrom nance and,

| um nance signals and, 5 nore particularly, to video signals as generally:-
processed in a video tape recorder wherein a separate channel is used for
‘recording a chrominance signal on a nagnetic tape. As |s knomn: E;
spectrum of a |um nance (and sync) tel evision signal i ned ;?%QS
conponent and conponents at harnoni cs of the horiZontaI scan frequency,
each with a cluster about it of conponents separated at the vertical scan
rate. Chrom nance information is genera1ﬂy transmtted in the spectral gaps
bet ween these conponents. / two conponents
of the chrom nance signal, / o SRR DS dopladk ature (Q 15

signals, are anplitude nDduIated in quadrature to each other onto a
subcarrier whose frequency (3.579545 N+E) has been sel ected to cause the

resulting chrom r-]]q.[éc ﬂ.{q;& ?ﬁﬁ% gﬂ&p he
| um nance spectra grrf%gﬁgn Sﬂﬁo&ﬁ'gfa@%é 03| %ig g?%ﬁ)g %gﬁ??cﬁﬁ es for

i nt er | eaved prodEssitipoeides digialo bomprisihgselrdominandegénd lhaitiance sigriadsaadCy
results in 20 horizontal, vertical, and tenporal interleaving so as to

mni m z8& nmumaore panm:ulaﬂ)e,ntm videmsxgmlm as egenemmpmasmd liore. vadege taped

chrom nance si gaal S. typi cal eo r Qor syste . such as vi deo

n
cassette reEgfiATEeE V(hﬁeaus)a ﬁ@@aaqenc gnme, dFre“ qre@ep 108 2 ghrominapce

signals, it pur pose ‘of recordlng on a magnetic tape,

to transposgi@ﬁtggwg?#%%gﬂé%g%gnal conventionally situated in the upper
portion of the frequency spectral band of a composite television signal to

a position in the spectral band bel ow the | um nance signal. Such a i)
modul ation or dows isdmows, the spectramona Juiiwasce (and sgncptelevision sighalas a
"col or-under" recording system In such a 30 col or-under system the

i n- pha@ (1 includescpdacompanentnnd coptpeasnts astharmenics of the honzontal scan

frequency, each with a cluster about it of components separated at the vertical

scan rate. Chrominance information is generally transmitted in the spectral
gaps between these cbmponents. In the NTSC system, for example, two
components of the chrominarice signal, the in-phase (I) and quadrature (Q)
15  signals, are amplitude modulated in quadrature to each other onto a subcarrier
whose frequency (3.579545 MHz) has been selected to cause the resulting
chrominance sidebands to fall in the spectral gaps between thé luminance
spectral components. The composite signal thus includes interleaved
luminance and chrominance signals. The subcarrier frequency results in
20  horizontal, vertical, and temporal interleaving so as to minimize mutual

interference from cross-talk between the luminance and chrominance signals.

In typical video recording systems such as video cassette recorders

(VCR’s) used in the home for recording television signals, it is known, for the

25  purpose of recording on a magnetic tape, to transpose the chrominance signal
conventionally situated in the upper portion of the frequency spectral band of

a composite television signal to a position fn the spectral band below the
luminance signal. Such a modulation: or down conversion is commonly
known in the recording art as a "color-under” recording system. In such a

30  color-under system, the in-phase (I) and quadrature (Qi components of the



-2- chrom nance signal are processed conventionally, albeit at a different
carrier frequency, to develop a color signal (C for displaying a scene.

The wel | -known VHS systemutilized in many VCR s produces 5 degraded .
picture quality in conparison with, for exanple, properly received and
processed broadcast television signals - because it does not provide the
full necessary horizontal resolution. It has |ong been a goal of television
engineers to find ways of transmtting rmore information in a channel of
given bandwi dth. The frame and line rates<are generally fixed in accordance

wth 10 st andards, and therefore, a bandw dth i m.tation ically
results in a ¢lQMIDARGE slsnhloarezxar@pasiseﬂé‘@@wmwl y, plkeit ab aé%\}‘f%r@gtqampéd

bandwi dth of ,.for exa he VHS 'syst abput, 2.0 to 2.5 Mz thus
oroduces an i i @'&W,{Iﬁéﬁx P 3 CRWY %?ﬂ'ei r@&fﬁﬂl?ﬂ?gﬁﬁmm . Various
techni ques are known for recording a full bandwi dth signal on a limted
bandwi dt h medi um such as nmagneti c tape. - Thus, ‘conmonly assi gned pendi ng

U.S. patent appli Cohé ORefilriown NWHY yseth ORlized ligd SNCRs c@§
Strolle et al., entitled AN | MPROVED VI DEO SI GNAL RECORDI NG SY

( Samsung Sockizgraied pichiie) quedity e compazisoni withy imrexamplby praperiy m:m,wed
(correspondi ng to Eur opean Pat ent Application . 91 307 342.5 -
Publ i cati on N#d progessesh broadrast) television Signajss éwawr ttr@qsom@t providarthe of

21 appii cadnbnesssly RieontE, SRR s Rk b8 Bofedloof KRGRIar o,
~al. Rel ated ?%iﬁéé&'s 5 ha wa <?i} ﬂ;ﬁ?@gﬁf‘d}egﬁfm gto?xein‘:f@zﬂm::?gfgﬁépt

' appl i cations, erern | ncorp rence:

app) i cation %Thda}xdmo Tﬂz/féﬁﬁe%a lifd r&t6s Attopénerall m&m 1rD£cd€ﬁdQﬁc@bmh :
entitled I MPROVI NG THE REMOVAL OF THE FQUDIf CAl ER AND S| DEBANDS FROM AN-

- UNFOLDEOQOVI Dﬁﬁrﬂamﬁlandshmﬁog ahaudmdthl‘ihmtam:lbyp@m}ympham agedm:tﬂ-ﬁ
Pat ent Appli cation i 91 09732.9 - Publi c é) J\lo 6);
pendi ng U. S. 1@§p§yxpng}éﬁ¢sqlg@qnbn’rhe typxcal restncted width of, for example, the

VHS system of about 2.0 to 2.5 MHz thus produces an image of inadequate

horizontal resolution.

15 Various techniques are kndwn for recb_rdi_ri__g a f_uH bandwidth signal on

a limited bandwidth medium such as magnetic tape. Thus, commonly

. assigned pending U.S. p_a_‘_tcn__t '__application S_e_rial No. 07/569,029, filed

~ August 17, 1990 of Strolle et al., entitled AN IMPROVED VIDEO SIGNAL
N2 RECORDING SYSTEM (Samsung Docket No. 1020) and herein
| 20 ~ incorporated by reference, (corresponding to European Patent Application No.
91 307 342.5 - Publication No. 0471 517) disclosés._ such system.
Furthermore, a nixmber_ of p?ior._..U_.S;._ _ patent. applications_._ and other
publications are discussed in. .sa,i_d'. _appli_catibn Serial No. (Docket No.
P53184/DNC-90-084) of Strolle et_.al'_.-.'Rcllated subject-matter is also disclosed

25  inthe folloWing patent appl_icat_-ions, h:ifein incorporated by reference: pending
.. U.S. patent application Serial No. 07/562,907, filed Augusf 6, 1990, of Ko

et al., entitled IMPROVING THE REMOVAL OF THE FOLDING
"CARRIER AND SIDEBAN_DS,FRQM AN UNFOLDED VIDEO SIGNAL
 (Samsung , Docket No. 1004) (c_drf,ésponding to GB Patent Application No.

30 91 09732.9 - Publication No.. 2 _'-246 926); pending U.S. patent application



-3- Serial No. 07/531,057, filed May 31, 1990 of Ko et al., entitled
CONTROL SI GNAL SPREADER (Sanmsung Docket No. 1009) (corresponding to GB .
Patent Application No. 91 08683.5 - Publication No. 2 245 448); and pendi ng
U S. patent application Serial No. 07/531,070, filed May 31, 1990 of -
Strolle 5 et al., entitled COLOR- UNDER CHROVA CHANNEL ENCODED- W TH
AUXI LI ARY SI GNALS ( Sansung Docket No. 1017) (corresponding to GB Patent
Application No. 91 08836.9 - Publication No. 2 244 888). O her systens,
such as, for exanple, that disclosed in3UuS. patent No. 4,831, 463, issued
May 16, 1989 to Faroudja, herein incorporated by reference, require 10

modi ficati oge/al NBE GHSIR05TY Fled Mdy 31| 1980 6K éted. | entARACONTROL t h

that systemwould result 1 n undesirable artifacts or defectsin the picture
when pl ayedSHGNALLISPREADER r(SamsungiDocket \Ws nt¥)neeorrespandingt tonGRich as

that described in the aforenentjoned pending.U S 15 atent application
Ser al No. BaieabApphoation Nau OARRRES. 5 ; Pubbogian No. P24 H48): and pesding | eq AN

Lo R ST OS5 D00 e
S :Jg n 1’1? 25 Ir Ce)g‘%t%é’d&ftﬁfﬂgﬁi)ﬁ%rhmg %gﬁ oAr? %‘t’%ﬁ%ﬁ%ﬁg‘%c or ded =
si gnal s cCanARXHIIARY SIGNALS (SanisangIDecRétNe. 4947) (dotréspondiri tPGB/St em

paraneters, a conprom se can be struck between the backward conpatibility
whi ch is of Patenti ApplicatibheNad\Bin08836.2nd Publication Ne. 2244 888)ni Othemy be

aual Ty of RS dshgisc or &aﬁél%e#&‘iiiiwi&{eh?g“lgfsﬁﬂgé%?ﬁfqn E&Siﬁ,ﬁ%%eizg,

“N“eifefﬁﬁefiﬁséﬁrﬁoﬁﬁx 1818246 }ﬁﬁgtidiaﬁ_ﬁﬁmiﬁéﬁéq%ﬂéﬂi?&ﬁ%&nﬁﬁﬁ%f I~

Camor i BRI fhe S S D e or e AR OR e it e
system would result in undesirable artifacts or defects-in the picture when

played back on a standard unmodified VHS machine.

In a system such as that described in .the aforementioned pending U.S.

15  patent application Serial No. 07/569,029, filed August 17, 1990 of Strolle et

al., entited AN IMPROVED VIDEO SIGNAL RECORDING SYSTEM,

(Samsung Docket No. 1020), (corresponding to European Patent Application

No. 91 307 342.5 - Publication No. 0 471 517) backward compatibility is
available for video signals recorded in the improved (I-VHS) format and such ~

20 recordéd signals can be played back on a standard VHS player. In setting up

system parameters, a compromise can be struck between the backward

compatibility which is often a desirable advantage and the picture quality

which may be somewhat compromised by artifacts under certain conditions.

Thus, the quality of the I-VHS picture is generally less than optimum possible

25  without constraints because of the need to provide backward compatibility.

Nevertheless, conditions may arise when one or the other of these two

conflicting requirements is the more important. For example, a user of a

camcorder may wish to decide that backward compatibility for playback on

a standard VHS machine, while nevertheless desirable and required, is not a

30 factor of such major importance in a particular application that it should be



a .standard VHS machine, while neverthel ess desirable and required, is not a
30 " factor of such najor inportance in a particular application that it
shout d be -4- allowed to conprom se unduly a picture intended to be
reproduced fromthe sanme recording nmedi umon an |-VHS machi ne. Conversely,
a user may W sh to decide that a high degree of backward conpatibility is
so desirable in another particular application that the quality of
reproducti on when using an 5 | -VHS machi ne need not be the utnost.
However, in both instances, the user ‘is cénstrained to accept the built-in
engi neeri ng conprom se the manufacturer_ has opted to design.into the _

equipnent as allowed tg compramise. npduly e piciunediniendedi torba rriodyeed fiom the
conditions of use. 10.. .In acc‘:’&r%e i th a§ a'sgqec of the inveg’g‘ i on,
apparatus i n e EecRrding Bediam onan-YHS machine. \CoBYERALY> Asc men XaR
- system for regopdi- | {. handw dt L3e0.. Si 18 {M At h
medi um utili zti nggédafgu%ia#a*n}c’gﬁs ?g&? Efaé:an ?ﬁﬁg%eﬁpg(%ggt i iessnk%:cféﬁgap%\ﬂ%'gd
into | ow fregdmﬁ' it ' ' Qg;‘aﬁ j Of IrepRsduetioi U

sel ecting a desi r%‘l‘caiﬁl' evefﬁgﬁﬁﬁﬁﬁ@?}éﬁu@ﬁc 19 .'gerforu'reﬁtallnce ?%?’ugﬁf | t\llnen
- degree of5reVEVHS amvhirie hiedd hot beheaitmost.t However) acbothi ingtances,gheluser

i ndicative of the level. Accordi n'g to, one aspect of the present invention,
there i s provsdenstraimed toacespirthe builin enginessing compgomise theanamufgctmer

| ayback system for .20 recording a full bandw_.dth video signal on
Pim ted bancyiia APReIQHetien inso the £quipmeninas flesing anasnerally anceptable

frequenci es bei Wit) f. I jes and subsequently unfol ded on
pl ayback, a rﬁg’{l‘&gg‘ ﬁhﬁg’gé’@éﬁﬁhgma%gg?’?em§é1 evel of high frequency
performance for a given degree of reverse conpatibility, conprising the
steps of: 25 a. selecting a |l evel for said -high frequenci-es being fol ded;

10 In accordance with an aspect of the invention, apparatus in a backward

compatible video signal recording and playback system for recording é full
bandwidth video signal 6n_ a lim_itgd bandwidth medium utilizing a luminance
signal having high frequencies being .folded into low frequencies and unfolded
‘on playback includes circuitry for .s_el‘eéting a desired _1e_vél of high frequenéy
15 = performance for a given degree of reirer_se_ c_orhpatibility and circuitry for

recording a signal indicative of the level. | o

According to on_e_.ggpgét_of the present invention, there is provided, in

~ a backward co_mpaﬁ_ble video signal_ reéording and playback system for
20  recording a full _béndwidgh_ video signal .on a limited bandwidth medium
utilizing a luminance_'signal having high frequencies being folded into low

frequencies and subsequently unfp'lded—"o_n pl:aybac'k,' a method for selecting a

desired level of h_i.gh_ frequency pﬁrfp@a_nce_ for a given degree _c}f reverse

compat'ib.ility, comprising the steps of:

25 |
a. selecting a level for said high frequencies being folded;
b. = recording a signal indi_c;iti\}'e of said level;

30 c. sensing said signal on playback: and .



b. recording a signal indicative of said |level; 30 C. sensi ng
sai d signal on playback: and -5- d. utilizing said signal as a -
control signal for conpensating on playback for said | evel selected for
said high frequencies. Preferably, step a. is performed by selectively
attenuating below a 5 normal | evel said high frequencies being folded.
Preferably, step a. is under user control. Preferably, step b. is perforned
by encoding said signal into a data 10 stream bei ng recorded on tape.
Preferably, step d. is performed by contgolling a variable attenuator.
Preferably, step d. is selectively disabled and a predeterm ned 15

attenuation subsyi tut %litzlmg ehir sigég]:ggdd %BE?LW%I‘% nsatingh6n

present invention, there provi In a conpat 1 bl e vi deo si gnal

recording and pl aybaclplspbatRfof ¢aid  level silected forikaidtisighfrégiencieieo si gnal
on a limted bandw dth redi um 20 utilizing a | um nance signal having high
frequencies being folded into | ow frequenci es and subsequently unfol ded on

pl ayback, apparatus_faor, selecting a desired |eyel, of high frequency
performance for XKreferablyqstapa. df W&%!’F’@‘él gM qt’dieiy ta)'/‘,%“l’ﬁ'é“& PWt &s
conprising: 25 s I Lhg a level for said high
frequenci esnﬁgpﬁlglerS} Egg;hlgh %ﬁ@iﬁiﬁ%@&?ﬁé Z@gk% ng a signal indicative of
said level; 30 C. nmeans for sensing said signal on playback; and

Preferably, step a. is under user control.

Preferably, step b. is performed by encoding said signal into a data
10  stream being recorded on tape.

Preferably, step d. is performed by controlling a variable attenuator.

Preferably, step d. is selectively disabled and a predetermined
15  attenuation substituted therefor.

According to another aspect of the present invention, there is provided,
in a backward compatible video signal recording and playback system for
recording a full bandwidth video signal on a limited bandwidth medium

20  utilizing a luminance signal having high frequencies being folded into low
frequencies and subsequently unfolded on playback, apparatus for selecting a
desired level of high frequency performance for a given degree of reverse

compatibility, the apparatus comprising:

25 a. means for selecting a level for said high frequencies being
folded;
b. means for recording a signal indicative of said level;

30 c. means for sensing said signal on playback; and



-6 - d. . means for utilizing said signal as a control signal for neans.
for ‘conmpensating on playback for said | evel selected fof said high
frequencies. 5 Preferably, said neans for selecting a level for
sai d high frequencies being fol ded sel ectively attenuates below a norma

| evel . said high frequencies being folded. Preferably, said neans for '
selecting a level for said high frequencies 10 being folded is under user
control. Preferably, said nmeans for recorging a signal indicative of said

| evel encodes said signal into a dat a stfeam bei ng recorded on tape. 15

Such apparatus as gbove e. vari. bl e ttenua nea wherein said
means for utili zi na sai &"%a%‘@rlﬁ ﬁg ?@ﬁaﬁo E%??BZHE fnﬁ '
pl ayback for said | evel |  d
vari abl e attenuator msaﬁéﬁll lggaqﬂlgf 85 p‘i%ngfﬂr% Isaoeggé'?ggbggtr?sgoﬁ r%‘?ilﬁ%i ng
sai d signal as a contr okreguehdks.f or conpensating on playback for said |evel
sel ected for said high frequencies can be selectively disabled and a

predeterm ned attenuation substituted therefor. Accordi ng to a further
aspect of the present_invention, there is-25 “provided, a hackward

conpati bl® vi deo ngﬁfamblmwdumgawﬁrpseésnéma denal dpr fséld hlﬂl’of@ﬂﬁgﬂ@% dl I

bandw dt h vi | m dt h_nedi ti a |l um.nance
si gnal havi né"ﬂl‘% Ifgl‘]ﬁé(ﬁ?%v@ btiﬁ qu&;e@ng ¥4 H?ldn?lllﬁl’ éjl s@éfllél@?@'§qﬁﬁ’d°le '
subsequent | yal%si gfgﬁ%don pl ayback, appar at us i ncl udi ng: -7- nmeans for
selecting a de evel of high frequency performance for a given degree
of reverse conpatibility; -and rreans for recording a signal indicative of

said | evel.
N _ Preferably, saJd means for selectmg a level for said hrgh frequencies

10 bemg folded is under user control.

Preferably, said means: for recordmg a sxgnal indicative of said level

encodes sald 51gnal into a data stream bemg recorded on tape.

15 ~ Such apparatus as above may mclude vanable attenuator means, -
wherem said means for utlhzmg sald s1gnal as a control signal for
i compensatmg on playback for sald level selected for sa1d hlgh frequenc1es

controls said variable attenuator means.

20 . Preferably, said means for utlhzmg said sxgnal as a control signal for
compensatmg on playback for sald level selected for sald hlgh frequencxes can

~ be selectlvely dlsabled and a predetermmed attenuatron substltuted therefor.

‘ “According to a further aspect of the prese_nt' invention, there is
25 provxded, in a backward compauble video: sxgnal recordmg and playback
| system for recording a full bandwidth video signal on a limited bandwidth
medium utilizing a luminance s_l_gnal havmg high frequencies bemg folded into

low frequencies and subseqaently unfolded on playback, appara_tus_including:



5 Such apparatus as above may include neans for selecting a level for said
hi gh frequenci es being folded. Such apparatus as above may incl ude nmeahs
for recording a signal 10 i ndicative of said | evel. Such apparatus as
above may include neans for sensing said signal on playback. 15 :
Accordi ng to another aspect of the present invention, there is provided a
backward conpati bl e video signal recording systemfor recording a ful
bandw dt h video signal on a limted bandw dth medi um said system
conprising: 20 encodi ng neans fer_receiving a conposite video
signal and producing a | um nance signal having attenuated hi gh frequencies

fol ded into | | | ) O i ' :
ol ded into | ow Heﬁﬂy?&iﬂécﬁya%eﬁrg@%vél%‘flﬁl'@kj?% gg?%%gh@gﬁfiﬁgéﬁggﬁgep or

and a notion conponen nmeans coup

recordi ng S@igdvémaég@ec&ﬁivmlcommﬁngded to said encodi ng neans for
recordi ng saird chrom nance and notion signal; 30 - 8 - user operable
means coupled to said encodi ng neans for selecting a level for said high
frequenci es being fol ded; neans coupl ed to said, user, operable nmeans for

appl yi ng for recmeansgorsrecosding signahindicativecofosaiddevel evel to one of said
means fpr recording said | um nance signal and said neans for recording said
chrom mance and notion signal

Such apparatus as above may include means for selecting a level for

said high frequencies being folded.

Such apparatus as above may include means for recording a signal

10  indicative of said level.

Such apparatus as above may include means for sensing said signal on

playback.

15 According to another aspect of the present invention, there is provided
a backward compatible video signal recording system for recording a full

bandwidth video signal on a limited bandwidth medium, said system

comprising: .

20 encoding means for receiving a composite video signal and producing
a luminance signal having attenuated high frequencies folded into low

frequencies and a signal including a chrominance component and a motion

component,;

25 means coupled to said encoding means for recording said luminance

signal;

means coupled to said encoding means for recording said chrominance
and motion signal;
30




Preferably, said means for applying for recording applies said signal_ 10.

i ndi‘cati‘ve of said level to said neans for recording said chrom nance and

nption signal. Such a video signal recording systemmay conprise: 15 .

pl ayback neans for sensing- said signal indicative of said |evel; and neans

coupled to said playback neans for utilizing said signal as a control .

- signal for conpensating on playback for said | evel selected for said high
frequencies. 20 According to a further aspect of the present invention,

there is provided a video signal recordin§-systemfor recording a full

bandwi dt h vi deo signal- on a |inmted bandwi dth medium along with a control

si gnal indicative wseraoperhblei meansipbupleddossaid iengodingamieansiddr splectingl a

portion of .l um nance high ZEEP. frequengi €s, .said system conpri sing:

encodi ng rrearl@vﬂoforaﬁﬂﬂ)?lﬂglb_ QHF_%_‘EE_%;PW g’lé?ﬁﬂ'posi_te vi deo signal in
response to a notion representative signal and producing first and second
signals, said first signal being a: lumnance signal -having a spectral

portion of 30 | umj j fPi‘fﬂ&k@P ' ' NS faFpad o
setting and bei ng%&ﬁgﬁ&é}%ggong -ed so?dggi?ﬂgé\lgﬂé&?lﬁq?gﬁhgylﬁgto aé%%ggﬁ al
gap in tig | qusigrafiundivative @saidelevel horchy of hsald méams For rbeordingiwaili h of
said limted bandw dth nmedium sai'd second signal- being a conbined signal

i ncl udi ng a daminancersignaloanubsaid tmeansriior irecordong said mhromidancecand mwition gnal
conponent 5  representative of said relative anplitude setting; and
recordi ng ci rsan_'tllry for recording. said signals.on said medium According to
anot her .aspect of the present invention, there is provided 10 a video

pl ayback system for reproducing a full bandw dth video signal

N~ ' Preferably, said means for applying for recording applies said signal

10  indicative of said level to said means for recording said chrominance and’

motion signal. .
Such a video signal recording system may comprise:
15 . playback'_ means for scns_ing- said signal indica__tivé_ofl said level; and

- means coupled to said playback means for uﬁliziﬁg séid signal as a
. control signal for compepé_a_tipg';ori_ playback for said level selected for said

" high frequencies. | .
- L According to a further aspect of the present invention, theré is provided
a video signal rqco;'di'_ﬁé systeni for régording a :_ﬁﬂl b—an._d.width vide_d_ signal
on a limited bandwidth medium along with a control sigh_al indicative of a
relative amplitude setting of a folded spectral portion of iuminance high

25  frequencies, said system comprising: =

encoding means for adaptively processing a composite video signal in .
response to a motion repr¢§qntgtiVe' signal and producing first and second
signals, said first signal being a luminance signal having a spectral portion of

30  luminance high frequencies having a:mlativc_amplitudc- setting and being



prerecorded on a |limted bandw dth nediumalong with a control signa
representative of a relative anplitude setting of a fol ded spectral -portion
of lum nance high frequencies, said systemconprising: 15 : a '

| um nance signal playback circuit for retrieving a prerecorded | um nance
signal from said nedium a chrom nance signal playback circuit for
retrieving a prerecorded conbi ned chrom nance and notion signal fromsaid
medi um separator circuit 20 means coupl ed to said chrom nance si gnal

pl ayback circuit for extracting said notd4on signal and said chrom nance
signal from said conbi ned chrom nance ard notion signal; decoder neans

coupled to sajd s rator, c{rcui ans for r levi.ng, said control. signal;
25 Sibsarapied <& ALt be i SRR 2 spekfinl A 48 e Tod fiRdusrties,
portion of lygi Hélﬂgebﬁﬂcﬂb‘i]diﬂ GFHRES 't5StiRNBaitfigiith V6F ¥aiCHRRRAPban@widthd Ul |
bandw dt h | um nanc® signal 1n response to said notion signal; progranmabl e
attenuat or mRII6mC Quid sSetohd sigall beingd Bombined signdl intladinga ¢hPsmirance
responsive to said control signal for conpensating for said relative

anpl i t ude sebhnipanestt, sai thodibn dashpenestyeandah gontriodnsignal usompanenti gh
frequenci es; and .- é’? Jag%ﬂs,for cginnié)d n;ﬁrig' said, full bandw dth | um nance
signal Wi t hrepresentative of said-rrlafive,amplitude seting:nand opr oduci ng said ful |
bandw dt h vi deo signal prerecorded on said |limted bandwi dth medium 5

For a better understanding of the invention, and to show how t he sane may
be carried into ] ; ; , ; xanple, to
t he acconpanyi ng?é‘?(ggﬁn Eﬁ?ﬁ@gﬁgwwﬁgtdlﬂg\gaﬂvﬁf%ﬁ%F?lgﬁ?gq}lsele@ng bl ock
schemati c di agram of one exanple of recording 10 apparatus in accordance

with an enbodi nent of the invention; and Figure 2 is a block schematic
di agram of one exXweordingito@ngtheaaspect of the present invention, there is provided

10 a video playback system for reproducing a full bandwidth video signal

prerecorded on a limited bandwidth medium along with a control signal
representative of a relative amplitude setting of a folded spectral portion of

luminance high frequencies, said system comprising:

15 a luminance signal playback circuit for retrieving a prerecorded

luminance signal from said medium; _

a chrominance signal pfayback circuit for retrieving a prerecorded

combined chrominance and motion signal from said medium; separator circuit

20  means coupled to said chrominance signal playback circuit for extracting said
motion signal and said chrominance signal from said combined chrominance _

" and motion signal; decoder means coupled to said separator circuit means for

retrieving said control signal;

25 unfolding circuit means for extracting said folded spectral portion of
luminance high frequencies and adaptively regenerating said full bandwidth
luminance signal in response to said motion signal; programrhable attenuator
means coupled to said unfolding circuit means and being responsive to said
control signal for compensating for said relative amplitude setting of said

30 folded spectral portion of luminance high frequencies; and



apparatus in accordance wth an enbodi nent of the invention. 15 .
Figure 1 shows a portion of a record section of a video signal recorder. An
i nput terminal 10 is coupled to a source, not shown, of a conposite video
signal. Input termnal 10 is coupled to an input termnal of an analog to
digital converter (A/D) 12. An output termnal of A/D converter 12 is
coupled to an input term nal of an adaptive |umi nance signal separator 14,
t he 20 i nput- term nal of a notional signal separator 16, and the input
term nal of a chrom nance signal separ at-ol0.18. An output term nal of
adaptive lum nance signal separator 14 is coupled to an input term nal _of
an adaptive fol di nmeans far comhiniagasaig full handwadthnluminange signalewithssaid bed
in greater detail furiher, bel ow = '

out put. terninal. of noti, i.gnal
eparator 16 ARt PREpisARCS SEna R TP BroduHIA SHa Wi hanauicihodgep gl

| um nance si , 0f.: 14 _ 01, | .sl.gnal input term nal of
chr om nance gé%kgfo?@g{i@ﬁlnﬁéigﬁﬁ&P?ﬂ@ﬂﬁiﬁ%ﬁgﬁt “term nal of chrom nance
signal separator 18 is coupled to a chroninance signal input termnnal of
chrom nance/ notion signal conmbining circuit 24. An output termnal of
chrom narnge/ noti dRosadettr andéristanding36f thednvention,2ahd o stowhes the saniat a
i nput termnal of an encoder 26. An output _of . encoder 26 is coupled to a
digital to armepdexarviedtinto ¢ffeot) referenqe will pow bemadsabyowvayyof examples er -
28 is coupled to an input fermginal of .acfhrom' nanc .rgg:ord circuit 30. An
out put of chrt® ﬁfﬂ?&@“ﬁ’é@ﬁ% @?samm%. réwéQﬁFpIIBd”elﬂ‘&a record head 32.
Record head 32 records a signal supplied to it on nmagnetic 5 recordi ng
tape in a video cassette. The output ternnal -of adaptive |uninance signal
sgparator 14 is comphed It & ablbOP$EhdRalé didgram af vpei Saithple Bfgébdiﬂﬁ%:
filter (HPF) 34, aninput termnal ‘of a horizontal |ow pass filter (LPF)
36, a filGt depparatupin atOordaacenwith anfensbadimient of theshiB&ntiod; anda data i nput
term nal of a progranmabl e attenuator 40. An output of horizontal HPF 34 is
coupled to an input terminal - -~ . . . S ' '

Figure 2 is a block schematic diagram of one eXa-mple_of playback'

apparatus in accordance with an-embodiment of the invention..

15 . Figure 1 shows a portion of a record section of a video signal recorder.
- An input terminal 10 is cou_gled to a source, not shown, of a composite video
signall.- Input termin.ali 10 1s ‘coupled to an input terminal of an analog to

: digital convérter.(A/D) 12. An output terminal of A/D converter 12 is
. coupled to an input terminal of an adaptive luminanée_ signal separator 14, the
20  input terminal of a rﬂotiona_l_signal sepéra‘tor .16, and the input terminal of a
chrominance 'signal separator 18. .IA'-n output terminal of adaptive luminance

~ signal separator 14 is coupled to an input terminal of anwa_dapti\.re folding
circuit, generally indicated as 22 and to be described in greater detail further
below. An output terminal of motion signal separator 16 is coupled to a

25 control input terminal -of adaptive luminance signal separator 14 and to a
motion signal input terminal of chrominance signal combining circuit 24. An
output terminal of _chrominange_.,-éignal separator 18 is coupled to a
chrominance signal inpxjt terminal of chrominance/motion -signal-combihing
~circuit 24. An output terminal of chrominance/ motion signal combining

30 circuit 24 is coupled to a data input terminal of an encoder 26. An output of



of a level detector 42. An output termnal of level detector 42 is coupled
to a control input termnal of soft switch 38. An output term nal of - _
horizontal LPF 36 is coupled to a second data input terminal of soft swtch
38. The 15 out put of programmbl e attenuator 40 is coupled to a first
term nal of a weighted adder 44 whose input signal applied at its first
data termnal is weighted by [err]. An output termnal of soft switch 38 is
coupled to a data input term nal of a nodulator 46. A clock signal input
term nal of nodulator 46 is coupled to-3ajsource [err] of a folding carrier
signal having a frequency of 20 ff. An output term nal of nodul ator 46 is
coupl ed to angader 2688 olipleditdal dipital 16 afalop etHvefteR (DAY AR A outpift

out put of attenuator 48 i's coupled to a second data input term nal “of

wei ght ed addermifdl of DdAeconverter 28 gs\edupledto anlinput terminal ofial cheomirnancei nal

is weighted by 'h. An output term nal of weighted adder 44 is coupled to an
i nput t er ni megordfciscuib30paAn qutputof chrominance meopd; circyittHis ceupleddo of

LPF 50 is coupled, o Lhput , of A cgnverter 52...The out put of .DA
converter 58 §°‘5’oﬁ$ﬁ‘t i #&&W@ﬁ?ﬂgﬁ?@@%’ 5&{5!&%15[}?911%&?0 %ti?fﬁ“&gnf’ﬂcsuch
circuitg fo | t S utput term nal of notion signal

separ at §r 1g%m@£{ﬁggﬂtaovgggocrﬁsr€%f£3o i nput term nal of adaptive

| um nance signal separator 14 and a notion signal - 12 - input term nal
of a chrom nance/ notion signal conbining circuit 24. An output term nal of
chromi nance/ not i @hesiogtpait teomibnali of) adaptive tluiinancec sigriab dseparator i I s
termnal of an encoder 26. An oqutpuf of chrorl‘i napce record circuit 30 is

coupl ed to Feupled teeam input Gmi%@e‘P_ 36!‘3&%%4 hig dRas§ ler, (BPR34aan; t s
cu Pt o GRS S OGHE MRE A RS, MR o 0

10  terminal of a soft switch 38 and to a data input terminal of a programmable

attenuator 40. An output of horizontal HPF 34 is coupled to an input terminal -
of a level detector 42. An output terminal of level detector 42 is coupled to
a control input terminal of soft switch 38. An output terminal of horizontal
LPF 36 is coupled to a second data input terminal of soft switch 38. The
15  output of programmable attenuator 40 is coupled to a first terminal of a
weighted adder 44 whose input signal applied at its first data terminal is
weighted by 4. An output terminal of soft switch 38 is coupled to a data
input terminal of a modulator 46. A clock signal input terminal of modulator
46 is coupled to a source S, of a folding carrier signal having a frequency of ~
20 f.. An output terminal of modulator 46 is coupled to a data input terminal of
a programmable attenuator 48. The output of attenuator 48 is coupled to a
second data input terminal of weighted adder 44, whose input signal applied
at its second daté terminal is weighted by 4. An output terminal of weighted
adder 44 is coupled to an input terminal of a low pass filter (LPF) 50. An
25  output terminal of LPF 50 is coupled to the input of a D/A converter 52. The
output of D/A converter 52 is coupled to a luminance record circuit 54,

similar to such circuits found in present VCR’s.

An output terminal of motion signal separator 16 is coupled to a control

30  input terminal of adaptive luminance signal separator 14 and a motion signal



10 '+« The operation of the circuitry shown in the bl ock diagram of
Figure-1"wi ||l next be described. Further details on certain portions of the
circuitry are described in the aforenenti oned pending U.S. patent
application Serial No. 07/569,029, filed August 17, 1990 by Strolle et al.
entitled AN | MPROVED VI DEO SI. GNAL RECORDI NG SYSTEM ( Sansung Docket No.
1020), 15 (corresponding to European Patent Application No. 91 307 342.5 -
Publication No. 0 471 517). The conposite_video signal input is converted -
by DA 12 to a sanpled data multibit di g'ilil‘ conposite video signal V. The
sanpling frequency is, 20 selected in a manner more full y described bel ow.
For an NTSC sxrmwtennn@lscsfnmqhtgmwtf@ém@pomgw cembiag elscyit 24pouAn

10MHz, f S th t
o " 15 BB oA ALY Eon S sAERBE b 25 B

I t t d
o a chr om naoan gt atindt bF 30 %@N%E 2 s ERORRT bR Y SR eord
si gnal conponﬁpémt"y;bqs%bpgd@ﬂrémrp@age_y,zsl gnal L is further processed by
the adaptive folding circuit 22.- This circui't folds attenuated high

frequency5conponents of the |uninance signal L back into |ower frequency

conmponents, and filters 30 the resultin srgnal so that all the
i nformation in theAfuser-sslactablecad ¢Gﬁﬂﬁ@%@fe has itsputput tprminal cappledita; ned

fol ded | h Wi dih ot abou
hdant i ve i ol dinGiing sppaderimal Of Saetdes 26.amhtd, fisbedive Fotel inpotdee T -
fol ded | um naﬁ&%'ua{&ngé ab&fdtt%nﬁ%\‘\%d ed to an analog signal Lr in DA 52. :

Thus, this signa ormin ch:it. can . be recorded on 5 a video
cassette by lum nance recording circuitry 54. The extracted motion si gnal M
and the extracted chroni nance si'gnal C are conbl ned into a single conposite
signal QG M in tHEhe operation of the circuitry shown in the block diagram of Figure 1

will next be described. Further detaﬂs oh certam 'portions of the circuitry are

‘described in the aforementxoned pending U. S. patent apphcatxon Serial No.

07/569,029, filed August 17,-1990 by Strolle et al. entitled AN IMPROVED

VIDEO SIGNAL RECORDING SYSTEM (Samsung Docket No. 1020),
15 (correspondmg to European Patent Apphcatlon No 91 307 342 5 - Publication
 No. 0471 517). -

- The composite video sigbel. mput is converted by D/A 1.2 to a sampled
~ data multxblt digital composxte vxdeo signal V. The samplmg frequency is
20  selected in a manner more fully descnbed below For an NTSC signal, the
_samplmg frequency may be selected to be about lOMHz for example Signal
'V is supplied to-the adaptwe lummance ‘separator 14, which extracts the
- luminance component L, to the tnotton signal separator 16, which extracts a
~ motion 'represc_ntatfwe signal M, and te_,a' _chromitxance_ signal | separator 18, |

25  which extracts the chrominance signal component.

- The extracted lumihance _s_igg_al L is further processed by the adaptive
. folding circuit 22. This eircuit'fo_l_d§ -at_tenuated high frequency components
of the luminance signal L back into lower frequency components, and filters -

30  the resulting signal so that all the information in the full-bandwidth luminance
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chrom nance/ noti on signal conmbining circuit 24. The C + Msignal is 10
converted into an anal og signal by D/A 28. Thus, this signal is in a form
in which it can be recorded on a video cassette by chrom nance. recording
circuitry 30. In the operation of the adaptive folding circuitry 22 shown
in the block 15 diagramof Figure 1, the conbination of horizontal HPF
34, level detector 42, horizontal LPF 36 and soft switch 38 forns an
adapti ve depeaker which reduces the anplitude of the | um nance high
frequencies to a level such that if rep z duced on a VCR which had no
provision for renoving them the artifaCls do not cause the reproduced

picture to he cce t ker is
described i ﬁ@épg I ?é{ﬂgﬂgdéf'}rh@}ré% }u({ﬁ@ghg h@ﬁﬁﬁ.ﬁ \gﬁicﬂ;ifag “Sg'b%ﬁ)@t i on
Seri al I tled
AN 1| VPROVED LPBES & A s HoikE e iy 9%3‘#5%%3‘%‘3&?5%%" fioee

( cor r espondidetil selow. dPhe folded durhinnpt istgrtal B iscom&irtédDid anlandlog sig nal
Publication No. 0 471 517). 25 Briefly, horizontal HPF 34 extracts t he high
frequency | luriindts 2. gﬂ‘hus, thie signakis bt a form|ipwhichdé can die recordeshones i s

det ect eg in tha | evel te tor 42. Lev?i detector_42 operates in a known
manner &8s aft ¥ %Fﬁfﬁ?tts lHE‘c“éB?Q)Fc"EQS' H’r&)@t‘iﬁ‘é‘ré(g‘}gnal whi ch has the val ue
of the maxi mum anplitude - 14 - of the high frequency |um nance signal.

Soft switch 38 can be of a type such as that described in aforenentioned

pendi ng U. S. pat ?&H ' | SGFhctetP 17,
1990 by Strolle g;hfea déﬁi M?tfe%rﬁgﬁhﬂl\/yé%?g#\zﬂ DEO Sl G%}A{dmmn&lg%ﬁ%YSTEM

(Samsung DoCkeire5 combined oo wosirglet Tompbsité pigmhlc & Mgrial the which
the Tum nangﬁro%i%gnce/motion signal combining circuit 24. The C + M signal is
10  converted into an analog signal by D/A 28. Thus, this signal is in a form in

which it can be recorded on a video cassette by chrominance recording

circuitry 30.

" Inthe operation of the adaptive folding circuitry 22 shown in the block

15  diagram of Figure 1, the combination of horizontal HPF 34, level detector 42,
horizontal LPF 36 and soft switch 38 forms an adaptive depeaker which
reduces the amplitude of the luminance high frequencies to a level such that

if reproduced on a VCR which had no provision for removing them, the
artifacts do not cause the reproduced picture to be unacceptable. The

20  operation of the adaptive depeaker is described in detail in the aforementioned
pending U.S. patent application Serial No. 07/569,029, filed August 17,
1990, by Strolle et al., entited AN IMPROVED VIDEO SIGNAL
RECORDING SYSTEM (Samsung Docket No. 1020), (corresponding to
European Patent Application No. 91 307 342.5 - Publication No. 0 471 517).

Briefly, horizontal HPF 34 extracts the high frequency luminance
signal. The level of the luminance high frequencies is detected in the level
detector 42. Level detector 42 operates in a known manner as an envelope

30  detector to produce a signal which has the value of the maximum amplitude



" frequencies are attenuated relative to the | um nance | ow frequencies.  Wen
the ‘L.evel of l.um nance high frequencies, as detected by |evel detector 42,
is 10 zero or nearly zero, then the high frequencies do not need to be
attenuated, and the output signal fromsoft switch 38 is conpletely from
I nput term nal 505 carrying the unfiltered | um nance signal L. As the |evel
of l'um nance high frequencies increases; the |um nance high frequencies
need to be attenuated. In this situation, the proportion of unfiltered
.lum nance signal L 15 decreases in the Butput signal LD fromthe soft

switch 38 and the proportion of 1ow pass filtered |unminance signal
i ncreases. Wafitherthigh draguency luminaace signalh Sofeswiselr 38 cameberofratype such

et i o e e Sl e RRARDS AU 1S el S5kl SRl

! N 0! Hr
modul at ed abdip- & GUPRPED: o edc UGS 1T SRS B S el i, eftilfd K 6
The fol ding TINPAREWED %cgg_gvm RECORDING! svsmmsgﬁgmtﬁug;%m&%wen

the folding carrier and and | um nance signal in oral,
vertical $Snd Moy 1020).al directions. 25 The output of nodulator 46 has a
| ower sideband containing a spectral inmage of the 4.2 Mdz- bandwi-dt h

depeaked signal but inverted in frequency. That is, the depeaked |um nance *

FE R
ot he i onfeuenstet 8 il FRIHVE 1 the tyifipce, ¥ sReftiRces, SWphert C°
depeaked | umipanéee]l of luhidiate high ﬂ&&ﬁé@% A L8 byRleveP deRBIGO4Z, is

attenuator 48 and thereafter to” - . -
10 zero or nearly zero, then the high frequencies do not need to be attenuated,

and the output signal from soft switch 38 is completely from input terminal
505 carrying the l.xr.lﬁltered: ilu@ipance signal L. As the level of luminance
~high frequencies 'inc_r'ea_s_es., | the lﬁm_inance h_igh freQuencies need to be
attenuated. In this situation, ___the proportion of -unﬁlfer_ed Iuminance signal L
15  decreases in the output sign.;.xl.LD from the s_éft .switc_:.h 38 and the proportion
of low pass ﬂltefed_ luminance signal in_é:reaégs_. When the level of luminance
- higﬁ frequencies is -a'__ma*imﬁm- ._or .n_'earl'y a maximlim,_ “then the high
| _freq_uéncies need to be attenuated to the maxi-im_lm extent and the output signal
~ LD from soft switch 38 is éomplétely from the horizontal LPF 36.

20 ' |
| ._The depeaked _luminanc;i signé_l_ LD is .t_.he_‘.n modﬁlatgd about a _folding
éarﬁe_r having a frequency f'f,'__irp_"_r_nlo_c'l:ul.é,to; 46.._ The _folding ﬁeqﬁency is
selected so as to .m_axirr_'lize:thg.sépérépioﬁ between thé folding carrier and the
baseband lumiﬁancc signal m _th_e témporé.l,.'ve-x'tic_.:él éﬁd horiz_ontal' directions.

~ The outpht-of mbdulator 46 has a lo'wef Sidébénd contaihing a spectral
image of the 4.2 MHz bandwidth depeaked signal but inverted in frequency.
That -i__s, the depeaked h_x___mi:xiancg #ig_na] 1s folded abOu_t fhe folding _ﬁgquency
f.. .Lo.w depeaked basebandn__f;équencies.afe _folded into 'thé vicinity of 5 MHz



an input of a weighted adder 44. The baseband | um nance signal is passed

t hrough a programmabl e attenuator 40 and applied to the other input.of: ,
wei ght ed adder 44 so as to be conmbined with the fol ded depeaked | um nance
signal to forma conposite signal which is |ow pass filtered by | ow pass
filter 10 50. Progranmmabl e attenuators 48 and 40 have their control

I nputs coupled to a user sel ectabl e code generator 56. The output of code
generator 56 depends upon an input provided by a user and determ nes the
attenuation 15 provi ded by attenuatorz 48 and 40. The attenuators are
capabl e of positive and negative attenu ?Fon, that is they can boost as

conpl cront aAR BishdrPeRted Darbang bR réusc R S BB R gtamBl, ' " ©

attenuati onm,Tt ?&Be&?ﬁmtﬁﬁ gggo(lplﬂ.& | ow attenuati on and vi ce versa.
Vv n 2

The actual val ues of attenuati are predeterm ned such that at one
extreme, the conposite signal from adder 44 provides a |I-VHS signal for
recording that is highly backward conpati bl e for playback on a standard VHS
machi ne and at t theoohtput coft nmdaxlatprg&,dias. athe \faﬁladny depeakedaluminanse

oS5, il e bl oot oo bl o
y . f ' : :

| ovent ronc i dBptt 3 Aeletied adFiA "orhd BaoabdRipice fBudl if Bl oo™
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exhibits a relall vel w at t enuat i on, recorded signal be of

a |l esser qualeighted addepd4 sbamkeoctedcombineti with thé folded depeikéd luminanee se
condition where the attenuation |evels of attenuators 48 and . 40 are

. on 1 . o’
i nt er changesignahtoaaformn a composite sigimal whichy isclow, pagsnfiiteneddry low pass filter y of
optioni can 6 be made avail abl e, representing a range of conprom se
val ues1Pn b&Pween the

Programmable attenuators 48 and 40 have their control inputs coupled
to a user selectable code generator 56. The output of code generator 56
depends upon an input provided by a user and determines the attenuation
15  provided by attenuators 48 and 40. The attenuators are capable of positive
and negative attenuation, that is they can boost as well as attenuate.
Programmable attenuators 48 and 40 are controlled in a complementary
manner, that is, when attenuator 48 exhibits high attenuation, then attenuator
40 exhibits low attenuation and vice versa. The actual values of attenuation
20  are predetermined such that at one extreme, the composite signal from adder
44 provides a I-VHS signal for recording that is highly backward compatible
for playback on a standard VHS machine and at the other extreme, provides
a I-VHS signal that takes advantage of the bandwidth capability of I-VHS so
as to provide a high quality picture for playback on an I-VHS machine but is

25  less compatible for playback on a standard VHS machine.

In a simple version of the present invention, these may be the only two
options available. Thus, when attenuator 48 exhibits a relatively high
attenuation and attenuator 40 exhibits a relatively low attenuation, the

30  recorded signal will be of a lesser quality but more backward compatible than



extrenes, as may be desired in various applications. The output of user

sel ect.abl e code generator 56 is also applied to encoder 26 which '
correspondi ngly encodes, in a manner known per se, the 10

“chromi nance/ notion signal C + Mfromsignal conbining circuit 24 before’its
application to D)A.converter 28. Thus, information on the settings sel ected
in the progranm ng of attenuators 48 and 40 is recorded along with the C +
M signal for use during playback. 15 The fol ded depeaked | um nance
signal is. then conbined with the basebankd+uni nance signal in weighted
adder 44. This conposite signal is then |ow pass filtered by LPF 50, which
has a passbanwithithé coneerse gonditiomwherezthe tattcphatomlevelsaof atténuatons 48 amch|

whi ch woul d not pass through t he narrow band channel. 20 Figure 2 shows a

. schematic bl au:uyc ged, portion of an. exampl e of a pl ayback.section of
a video S|gnal recor der enbodylng the present invention. In reference to

Fi gure 2, a playback head 60 i s:incorporated:i:n-a-standard tape .transport

ook marem OF T andthey Defsfor 8F tho Brestnf finfiSnTa piubdlich SR GHiGNE canl P11

term nal s - of a |uninance signa nance

si gnal plsybagkmatie avhilabie; ré}ﬂ'e@éﬁtﬁigta F gl efdompromige vahes iaitwtwken iy back
circuit 60 is coupled to a first input termnal 64 of a decoder, generally

 indicated as eifireraes) asrmay theudesiredrimmedrianfs appimaUQMCe si gnal pI ayback
circuit 62 is coupled to.a second .input termnal 68 of decoder 66. 30 -
17 - In operation, playback head .60 . supplles I'ts 5|gnal to both the

oo mener v phb ol §F 880 slRGeabie SR8 BRRRRIoR S8 A0 sl L °
bapd of .encoder 26 which .correspo_n_dmgly encodc_s in a manner known per se, the
10 = chrominance/motion signal C+M from signal combining circuit 24 before
its application to D/A" converter 28. Thus, _i_r_lfqrmatiqn on the settings
selected in the programming_pf attenuators 48 and 40 is recorded along with

the C + M signal for use during playback.

15 The folded depeaked. lummance signal is then combined with the
- baseband luminance sigﬁal m weighted adder 44. This composite signal is
then low paSs _ﬂltered byLPFSO, ‘which has a passband sufficiently narrow
so as to eliminate all of the signal which would hot pass through the
~ " narrow-band channel.
20 I _ |
- Fig-ure 2 shows aischematic block diagré.m of a portion of an example
of a playback sectlon of a: v1deo mgnal recorder embodying’ the present
invention. - In reference to Fxgure 2, a playback head 60 is incorporated in a
standard tape transport (not shown) of a VCR. Playback head 60 is coupled
25 to respective input terminals of a luminance signal playback circuit 60 and 2
chrominance signal playbac’k:- circuit 62. . An outpﬁt terminal of luminance
- signal playback circuit 60 is coupled to, a first input terminal 64 of a decoder,
~ generally mdlcated as 66, and an output termmal of chrominance signal
- playback circuit 62 i is coupled to a second mput terminal 68 of decoder 66.
30



frequencies at around 1.4 - 5.9 MHz, and the previously recorded 5

chrom nance plus notion signal occupies a 1 MHz band of frequencies-at -
around 629 kHz. The | um nance playback circuitry processes the.fol ded

| um nance signal in the usual manner to produce the playback fol ded

| um nance signal pb. The chrom nance pl ayback circuitry processes the

chrom nance plus notion signal to produce the playback chrom nance plus 10
notion signal C + [err]. These signals are then processed by decoder 66

whi ch extracts the notion signal fromthe chrom nance signal and uses it to
aid in unfolding the fol ded high frequency | um nance conponent and

pandw dt 1 um naABoRSraich BIAYBHcR Nedfl i e: B8 Slenaf WPHOB BRI o 1o

to forma c jckecitbaie 05 afid ahe ?éhranﬁﬁsbrlmgc ayﬁﬁck Racait 629 iR @khewhhe

circuitry o ecoder 66 as shown in the Schemati c di agram of Figure.
2, input termanr. 6Fhe previoysiy ded¢orded folded fuminancesigmal oscupiesnibapdwfr cui t
70. An output termnal of clanping circuit 70 20 is couypled to an input

terminal of feequenciesy atoarpupd ol.4condf tMHz.Aand the previously: recorded 72 i s
| ed [ t t ' | .t ti b t B 74. An t put
Cormi naid o hremiance TS neHOR sTgnal Rorupies.A 1t Mz Band:gF Sreiioncies 4t Uo

e rouit i . : o

Yo an i nout o 629°RAD! he MinfiBGE, diaybitic bBlin phitdsts i roided.P °C,

a progr anmalymimdricenipinal 2 the Asudlt RdAne t@rggmeaamee playtaekaifolded? i s

coupled to a first input termnal of an adder . An out put® term nal of
adder 984 i dumingricedsignabpboutThe cheominamce Splaybacko cincuitry eprocesses atheHPF 80
is coupled to an_input term nal of nodul at or, 88, An output .term nal of
modul at or 8&hreminanse fplus gnetion ﬁlﬂna? tarproduce $he playback chrominansgspluso

}c In:obf ' lbLI_DF%Rgtg)dn é?gno té) U-E- Maﬂr,m 'Pﬁéseogigﬁ/ Etzirga&helli PpFro?:gsséﬁ l%(') 'ﬁ%lcg&lert 862"

which extracts the motion signal from the chrominance signal and uses it to
aid in unfolding the folded high frequency luminance component and
reconstructing the full bandwidth luminance signal. The reconstructed full
bandwidth luminance signal and the chrominance signals are then combined

15 to form a composite video signal at a terminal 15.

Referring now to the circuitry of decoder 66 as shown in the block
schematic diagram of Figure 2, input terminal 64 is coupled to an input
terminal of a clamping circuit 70. An output terminal of clamping circuit 70

20  is coupled to an input terminal of an analog to digital converter (A/D) 72. An
output of A/D 72 is coupled to an input terminal to a time base corrector
(TBC) 74. An output terminal of TBC 74 is coupled to a data input terminal
76 of an adaptive unfolding circuit, generally indicated as 78. Input terminal
7G is coupled to an input terminal of a high Pass filter (HPF) 80 and to an

25 input of a programmable attenuator 82. An output of programmable
attenuator 82 is coupled to a first input terminal of an adder 84. An output
terminal of adder 984 is coupled to an output terminal 86. An output terminal
of HPF 80 is coupled to an input terminal of a modulator 88. An output
terminal of modulator 88 is coupled to an input terminal of a vertical low pass

30 filter (LPF) 90. An output terminal of vertical LPF 90 is coupled to an input



term nal. of a second programmuabl e attenuator E. An output term nal of .
prodramibl e attenuator E is coupled to a second input ternminal of adder
984. - A second input terminal of nmodulator 88 is coupled to a source 94 of
an unfolding carrier signal [err]. 5 Terminal 86 is coupled to respective
Input termnals of a tenporal |ow pass filter LPF 96 and an adaptive
spati-al LPF 100. An output termnal of tenporal LPF96 is coupled to a first
data input terminal of a soft switch 98. An output term nal of adaptive
spatial LPF 100 is coupled to a second dal&-10 input terminal of sof t
‘switch 98. An output term nal of soft switch 98 is coupled to an input
“ternminal of atermingtofa secondr programmable atteanatont But Arroutpet] teyminghpfi ve
peaker 102 is coupled to the |um nance ‘sjgnal input terninal .of a_conposite .
vi deo si gnal W@Mbﬁg&wwst@rflmomﬁotﬂ usecond dnpul terminal ofiadldeE

2 Pant "o ke ot Shbod e AR AL Rodalch id EBSR 0% st Y 0B
“input termn rbg&gg&@%ﬂﬁg&@tal converter (A/D) 108. An out put _

term nal of coupl edPto ¥n input terminal of a tine base
corrector§(TBC) 110. An output termnal of.- TBC 110 20 Is coupled to an

i nput terminal of a.chrom nance/notion signal separator 1%2. A first out put

term nal of the  cRexminahB86ds coupled toirgspective jpput: terminats of adomploral kow a

355ona o popa AP O A RARAROR LIRS erpiral o
of 25 | Eﬁg o AR TR EOR S Boghlec™@ld P 4t i €rilyicl LR AL T
ospective cantrufDr itinal OF Bl s, a00at SoplK T Rechd datg
attenuat[y. 83npd( terniinal ofisoft switinl980v A iciepstotriihalucf soff switchf8 &l to

a control input of decoder 114. 30 - . L
: coupled to an input terminal of an adaptive peaker circuit 102. An output

- terminal of adaptive _péaker. 102 is. coupled '-to the luminance signal input

terminal of a composite video signal generator 104.

15 An output tel_'mi_nal..-o_f__ -chrqminan_cé .Sig_n_a,l playback cii‘cuit 62 is
~ coupled to an input tgrmiha_l of a clér_nping circuit 106. Aﬁ_oufput terminal
of clamping circuit 106 is coupled to an input_tcrminal of an analog to digital
convérter (A/D) 108. An output tei'minal of A/D 108 is coupled to an input
~ terminal of a time base corrector_@@) 110. An output terminal of TBC 110
20  is coupled to an input'_term.inal_.of a_-chrominancg/motipn' sig_ﬁal_ separator 112.
- - A first output t-erminal o.f.jthe.,_chrominahce/niotion sig..na_l separatof_- 112 1s
| | coupled to a second. inpu;;..t'emi'_nal of the E:ongposite video signal gei;érafor_
104. A second output terminal of chrominance/motion signal separator 112
is coupled to a control ferminal _of soft sWitch 98. A -third outpﬁf terrﬁinal of
25  chrominance/motion signal sepafator 112 is coupled to an input terminal of
a decoder 114." An output. of decoder 114 is coupled to respebtive control
inputs of prqgrammable_a_tte_nnatcixf ._92..and pr_dgraminable attenuator 82. An
output of a manual override. control unit H is coupled to a control input of
decoder 114. | | L
30



- 19 - In operation of the systemshown in Figure 2, the chrom nance pl us
notion signal previously recorded on the cassette tape is a bidirectional
signal, so the zero voltage of this signal is clanped to a digital signal
of 128 out of 255 in clanping circuit 106. The A/D 108 produces a sanpled
multibit 5 digital signal representing the chrom nance plus notion signa
and the TBC 110 operates to correct any timng inaccuracies in this signal,
and produces the recovered chrom nance plus notion signal C + M. Phase

I naccur aci es due to the recording procegg _may exi st between the 10

| um nance and chrom nance signals which are not conpensated in the separate

e RN AR AT L

FOR RESTOR! NewidiFsi BT Mo dele
SI GNALS PASSED THREE%&EEE EPARATE PATHS, file y 31 1990 by Ko'et a

(Sanmsung Dosésehe ero v0ltdge ofithis [sigreal hsechlmpethtma digitdlesi hal ofc128 eat of
(correspondi ng to GB Patent Application . .91 10020.6 - Publi catlon No 2
246 264) oimi Qlampingotirauit sleﬁara'h@r 1@2198cnr@dgw ahsampledyvmultib

Vi ¢ ”Ced&m&sﬁ’éﬁl?’r@p FasEnies, e TomiieRee fﬁsﬁa\anbﬁcﬁéﬁﬁiy%ﬁ%'ﬁé'g”a'
he.chr om nAAQrEriRs 6 THrtser sl IR IBECRERE in this Hefal, S pifnjce’ ' ©

)

e conposi Vi deo s

generator 14 re’e'éva é‘ﬂ%%hxﬁ‘célﬂﬁﬂ'rﬂbﬁsn%d%d rialict -:JEMunf ol ds the | uni nance

hi gh frequencies which were previously fol into the | um nance | ow
frequencies, and restores the full bandw dth | um nance signal L*. This ful
bandwi dth signal L* is supplied to the |lum pance signal input term nal of, -
conposi te Phase 1naccuracies due to the recording process may exist between the
10 luminance and chrominance signals which are not compensated in the separate
TBC’s 74 and 110. Apparatus for restoring the proper phase relationship is
described in patent application Serial No. 07/531,144, entitled APPARATUS
FOR RESTORING THE CORRECT PHASE RELATION OF THE
CHROMA AND LUMINANCE SIGNALS PASSED THROUGH
15 SEPARATE PATHS, filed May 31, 1990 by Ko et al. (Samsung Docket No.
1014), which is herein incorporated by reference (corresponding to GB Patent
Application No. 91 10020.6 - Publication No. 2 246 264) .
Chrominance/motion separator 112 processes the recovered
20 chrominance plus motion signal C + M* to produce a recovered motion
signal M* which is supplied to the control input terminal of the adaptive
unfolding circuit 78, and the chrominance signal €* which is supplied to the
chrominance signal input terminal of the composite video signal generator

104.

The adaptive unfolding circuit 78 unfolds the luminance high
frequencies which were previously folded into the luminance low frequencies,
and restores the full bandwidth luminance signal L*. This full bandwidth
signal L* is supplied to the luminance signal input terminal of composite

30  video signal generator 104. Composite video signal generator 104 operates



30. - video 'signal generator 104. Conposite video signal generator 104
oper at.es “in a known manner to conbi ne the |uminance signal L* and
chrom nance signal C* to forma standard conposite video signal. This
.signal may be used by equi pnent which utilizes such a signal, for exanple,
a television receiver. 5 ‘Signal Lf* at termnal 76 is the [imted
"~ bandwi dt h fol ded | uni nance signal. The horizontal HPF 80 filters out the
frequenci es bel ow the fol ded |um nance signal containing the chrom nance
i nformati on. The denodul ated signal from ulator 88 is filtered by
vertical low 10 pass filter 90 and coupl ed by way of programmabl e
attenuat or 94nt kmowmmannef tarcamhbioe thesluminancecsignabd* andechrominangece

signal fromTBC 74.is coupled Qy way of .a programmable.attenpator, 82 to the
other input &ISHM&ET toofm vrﬁ@ngegl%magsxm@p Signal g s E@aﬁwmrsum the
attenuator settings. Under .t he..condi i o n I ded | -.V '
signal, si g-n?ﬂy ‘?_Q}EPE‘SHEF@B%"E Eghzcs(ﬁuc& %ﬁ%ngoJﬁﬁﬁg%'ﬁﬁieuﬁr%feﬁﬁ%}%ﬁJﬁFﬂXﬁ e
signal centered around tenporal, vertical and horizontal DC, and an inage
of the full bandw dth |um nance:'signal centered on the unfolding carrier
whi ch is5at one- h@ignalhEffraxitefnminkk 760 athe flimited bandwadh- foldéd tlhminandemum
vertical frequency and at a horizontal frequency of about 5 MHz. 20

| nf or mat i on signal. rihe horizontal (FPBR/Mbfilters ounhthe frequencies pelow dbe daldedr use
during the recording procgess 'i,s, derived fromthe _signal encoded along with
the C + M si &iinance sanalicontaining thg %ramsa@v@ei WiQIRAtON.m of a control

si gnal. CNTRL from decoder G coupled to chroma/ notion separator 112. This
25 control signal CNTRL i's coupled to control inputs of attenuators 92

s L SeUL) PO alBRRerlgHh Shrpiohads: 87 el P NSy o
the recqQdi npasy filtef S0 didogrupletby evay bf progrananalile anentidtor H2etopars inpute and
negative - of an adder 984. The ._rcc_éive'_d.-.folded' luminance signal ﬁom TBC 74 is
coupled by way of a progrémmgble attenuator 82 to the ofher input of adder
984. The resulting unfolded signal Luf depends on the attenuator settings.
- Under the conditions of a normally :écbr_ded I-VHS sig_nal,_ signal Luf consists
15  of a full bandwidth unfolded ;uminance ._s_ignal centered around temporal,
vertical and horizontal DC, and 'an- image of the full bandwidth luminance
_s_;gnal centered on the unfolding carrier whibh is at one-half the maximum
. temporal 'frequency, one-half the maximum vertical frequency and at a
~  horizontal frequency of abéut 5MHz.
- ~ Information rel_a_t_ir{g to the attenuator set_ti_rigs opti_qnally selected for use
during the recording prdcess_ is derived from the signal encoded along with the
C + M signal and obtained _du_ri_hg playback in the form of a control signal
CNTRL _frgm._ decoder G, coupled to chroma/motion sepai'atbr 112. This
25 control signal CNTRL is équpl;d_;_tq}_c.ontrol inputs of attenuators 92 and 82
for 'setting their réspective a_t_;énuation levels. Thése_ attenuation leVe}s are
arranged to compenSate for the attenuator settings used du:ing the recording
process. Programmable attenuators 92 and 82 have positive and negative
‘attenuation capability - that is, they can provide a boost as _wéll an amplitude

30 | N reduction. Attenuators 92 and .82 respond in complementary fashion to the
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attenuation capability - that is, they can provide a boost as well an .
anpl i tude 30 reduction. Attenuators 92 and 82 respond in. conpl enentary
fashion to the - 21 - CNTRL signal, so that the overall |evel remains"
reasonably flat over the spectral range. A manual override control unit 116
allows a user to select an 5 oper ati onal node whereby decoder 114 sets
the attenuation of attenuators 92 and 82 to default values that allow
operation to be essentially in accordance with the original systens
described in the aforenentioned pendi ngy{)..S. patent application Serial No.
07/569, 029, filed August 17, 1990 by Strolle et al., entitled AN | MPROVED

Lo Eur opoanCPL Rt SN 10 il 4 ot el phinafls keprably) fal RREF §g71° "0

517). In thk?edﬁ%rrﬁh'gé‘.g node, the systemis unresponsive to the information
relating to the attenuator settings optionally selected for use during the
recordi ng process and derived fromthe signal encoded along with the C + M
signal and obtained during playback in 15 the formof a recovered control

signal CNTRL frod dBeaaerl oyerrides costrol curipal 1§ allows @ousspetauisslechdamt i vel y

A

Jal h fol ded I umni ' | f ] 98
L oPa Rt Saakoahl eSSy HEkB) ottt} PSS (5L ARBhuari ofShin bl 02
spatial |y SgRdRal ULl iited that albw oRAEESH % 'be! LELARIAE i a083dANLO De
i ncluded in e unfolded l'umnance sig In response to e recovered

notion cont {gth ﬂié)rb%i%iwil- syemst described! irpfthérmfbﬁuanémimmpeﬁdih?au.s. zero,
the output of the soft swiich 98 is conpl etelédfromthe'te orall LPF 96. As
t he magni t upatenf applicationgSemalaNoy 0W5S69:029; filedeApguastol,i bytSteolleput

from the acelpelventtied AN IMPRONED DIDRCE STONAERECARBING SY¥EER( ol
hi gh | ?del S(Soafmsrtrl%g' ﬁgckét'ﬁo.o LibEUf, (Eﬁ%ﬁ(;}\%iﬁé) ;c; Eﬁ%ﬁ&lﬁ Patent Application
No. 91 307 342.5 - Publication No. 0 471 517). In this operating mode, the

system is unresponsive to the information relating to the attenuator settings

optionally selected for use during the recording process and derived from the
signal encoded along with the C + M signal and obtained during playback in
15  the form of a recovered control signal CNTRL from decoder 114.

Adaptive spatial LPF 100 operates adaptively to separate spatially the
unfolded luminance signal Luf. Soft switch 98 controls the proportion of the
temporally separated and adaptively spatially separated unfolded full

20  bandwidth luminance signals to be included in the unfolded luminance signal
in response to the recovered motion control signal M*. When the level of
motion is zero or nearly zero, the output of the soft switch 98 is completely
from the temporal LPF 96. As the magnitude of motion gradually increases,
the proportion of the input from the temporal LPF 96 decreases and the

25  proportion of the input from the adaptive spatial LPF 100 increases. In the
presence of relatively high levels of motion, the output from the soft switch
98 is from the adaptive spatial LPF 100. '

The output from soft switch 98 is a depeaked luminance signal.
30 Adaptive peaker 102 is used to boost the attenuated luminance high



98 is fromthe adaptive spatial LPF 100. The output fromsoft switch 98 is
a depeaked | um nance'signal. 30 Adaptive peaker 102 is used to boost the
attenuated | um nance high - 22 - frequencies to restore themto the
original level before the attenuation. The output of adaptive peaker 102 is
then applied to one of the inputs of conposite generator 104 which provides
t he conposite video output referred to above. 5 Further details on
certain portions of the circuitry are described in the aforenentioned
“pending U.S. patent. applicati-on Serial "N&2 67/569, 029, filed August 17,
1990 by Strolle et al., entitled AN | MPROVED VI DEO SI GNAL RECORDI NG SYSTEM
- (Samsung Doc kfrequenciesoroyestgrecthemstoothei oniginal Bveb peforertheatenaptibncalhen

No. 91 307 342.5 - Publicatio 0 471 517), 10 Il ystyatory_ enbodi nents
of the pr eserﬂutpnw&dbm\'ﬁ@%ﬂ%'\lgm RiaBRbCG {0 Qpg obtheainputs of comppsites
nmodi fications_and ch es be.carkied out .w . t departing.fromthe
"ovent s on. <1 generaiSP YORCP iR peice therontiisint RN ouliBR AR b WBokfre
wi th phase rel ationships that are different fromthe VHS systemform ng the
context of the described enbodinerits,; such in the PAL and Beta formats, the

present isventi on Ferthelodétails ondertaim poftivisi of theadioui & dekciibed in the

subcarrier phases utilized. Furthernore, while the system has been

descri bed i n aferementionedipendiig U.S opatent applcation Sexial No NOZ(569,699 filed i s -

Si gl prﬁﬁégﬁé’f&?ﬂi 130055 e%%ﬁﬁq%&ﬁﬂké?ﬁﬁ%ﬁ'@m e
ppar ent to (RECURBANCESYHERL samSife Dick2Rb. TRIN Gor8BuMing s e

scope of the pp4BESH Phtent Application No. 91 307 342.5 - Publication No. 0 471 517).
10 L

Ilustratory _.emb.odiments of the present invention have been described
by way of example_; Various modifications and changes may be carried out

without departing from the invention.

15 Furthermore, where the chroma subcarrier is encoded with phase
rel_aﬁo_nships that are different from the VHS system forming the context of
the descr_}bed _embp_c_liments,_. such in'the.”_:PAL and Beta _-formats, the présent
invention is adaptable with 'appropr‘iate.adjustment' of the subcarrier phases

~ ~ utilized. Furthermore, while fhe;syste_m has been described in terms suitable

20 forin rcl_atidn't_o the NTSC _sys_t_c;_in, it is clear_ly_appl__ic_ébl.e.tq. other systems
with different standards. While digital signal ﬁroccs’sing has been shown,

various functions can be equivalently carried out in analog technology. |

These and other modifications will be apparent to those skilled in the

25  art and are intended to be within the scope of the invention.



- 23 - CLAIMS: 1. In a backward conpati bl e video signal recording and
pl ayback system for recording a full bandw dth video signal—en a linited
bandw dt h nmedi um 5 utilizing a |l um nance signal havi (rii h;ﬂF frequencies.

being folded into | ow frequencies and subseﬁmmumm n playback, a-
met hod for selecting a desired level of hig nance for a

gi ven degree of reverse conpatibility, conpri%irfg the steps of :

a. selecting a |l evel for said high frequencies being fol ded; b
recording a signal indicative of said |Leyel; c. sensi ng sai d signal on
pl ayback; and 15 d. utilizing said 5|3 al as a control signal for

conpensat i ngaﬂm%yback for said |l evel selected for said high frequencies.
2. A nmeth cordance with claim1, wherein step a. is perforned by

20 selectively attenuating below a normal |evel said high frequencies
being fol ded. 3. A nmethod in accordance with claiml or 2, wherein step
a. is under luser Inmbadtwarﬂ&o%ndpaubfle viddwsighal recordifgand plfay&dl& §ysterh. 2 or

3, wherein step b. is performed by encoding said signal into a ddta stream

bei ng recor ey rmordma fgll bandwxdtlhweorslandmmmumtad thandividth fhediym3 or

4 wher gn s%ng a uninan slgnaf Eg gy hlg?ln}‘reallxeﬂc?gs Beir ari’cﬁgeg 128 fgvlijrat or
frequencies and subsequently unfolded on playback, a method for selecting a
desired level of high frequency performance for a given degree of reverse

compatibility, comprising the steps of:

S’
10 a. selecting a level for said high frequencies being folded;
b. recording a signal indicative of said level;
c. sensing said signal on playback; and
15
d. utilizing said signal as a control signal for compensating on _
playback for said level selected for said high frequencies.
~

2. A method in accordance with claim 1, wherein step a. is performed by
20  selectively attenuating below a normal level said high frequencies being

folded.
3. A method in accordance with claim 1 or 2, wherein step a. is under
user control.
25
4. A method in accordance with claim 1, 2 or 3, wherein step b. is

performed by encoding said signal into a data stream being recorded on tape.

5. A method in accordance with claim 1. 2, 3 or 4, wherein step d. is

30 performed by controlling a variable attenuator.



6. - Arrethodln accordance with cIa|m1 2, 3 or 4, wherein step d. is .

selectlvely di-sabl ed and a predet er ni ned attenuatlon substltut‘d'theFeLoL‘
7.. In a backward conpatibl e video signal recording an sten15

for recording a full bandwi dth video signal on a Ilmte Umﬂéf
utilizing a lum nance signal having high frequencies beifg §ol ;
frequenci es and-subsequent |y unfol ded on pl ayback, apparatus for selectlng
a desired level of high frequency performance for a given degree of: reverse
corfpatibility, the apparatus conprisi.ng:-2b-a. nmeans for selecting a
level for said high frequencies being folded; b. . nmeans for recording a

si gnal indicd.ive Afmceha!ﬂ iractordance with clwanl; 203 eeﬂslwbem dtep dnas on

pl ayback; and d. ) i'lizing said signal, cont gnal for
neans for. corﬁ?hfé’é[lem xsahedm%amaﬁr@w 4‘8’«!’@?‘19@ F*é’é!‘@‘i) ?Ql' hi gh 20

| frequencies. 8. Apparatus in accordance with cIa|n17 wher ei n sald means
for selectlng a level for said high frequenci es being.- folded sel ectively

~attenuates b fYor8elsid 9.
~Apparatus i neiaccor nce W %ﬁl’&}mﬁfﬁl@emﬂ%b gi\rﬁﬁlgyel n Saggﬂd"glafﬁ‘hggggse@c“ ng
a | evel f53r Sor debording acfullcbandwidde vided sigalion o linded bariwiddh niedium

-25 - 10. Apparat us ih accordancé With clam7, -8 or 9 wWhérein said means

~ for recordi. ngitdizing raalummancamgml diamg &hglE\fEdquen@csldmmgfdldndgmo Iowt 0 a

data stream bei ng recorded on p
Fie frequgencfes and subsequently unfolded on playback apparatus for selectmg a

desired level of high frequency performance for a ngen degree of reverse -

~ .-, -compatibility, the apparatus comprising: .~ . "
10 - O T AR
. .means for selectmg a level for sa1d hlgh frequencxes bemg :
folded |

b, . "m:eans:fo: recording a signal '._"i_t_l_,jcl:ic_qt_ive of said level;

_ c.'-_' ' . .means for ,Scnsi.ng_ said sig_n_;al_ on playba_ék; and . .
d.  means for utilizing said signal as a corttrol signal for m.eans for
~ compensating .on.playback for said level selected for said high
20 frequencies. . .. . ' |
8.  Apparatusin accofdanee-v&ith claim 7, wherein said means for selecting
~ a level for said high frequencxes bemg folded selectlvely attenuates below a
normal level said high frequenmes bemg folded
25

9. Apparatus in accordance with claim 7 or 8, wherein said means for

selecting a level for said high frequencies-being folded is under-_ user control.



5 11. Apparatus in accordance with claim7, 8 9 or 10, including )
variabl e attenuator neans, wherein said means for utilizing said signal as
a control signal for compensating on playback for said [evel Selected for
sai d high frequencies controls said variable attenu

Apparatus in accordance with claim7, 8, 9 or \M?ﬂmmmglﬂ” z" |10
for utilizing said signal as a control si gnal for conpertsatti ng om aybac
for said level selected for said high frequencies can be sel ectively

di sabl ed and a predeternined attenuatioggsubstituted therefor. 13. In a
backward conpatibl e video signal recording and playback system15 for

recordi ng ay ul | Wﬂn ﬁ%ﬁ I ed W rg%g
utilizing a Pum nartce si gnaa}" aV|n§1é Wiﬁ'l %la*}nglduseﬁ%:?es ern a‘?ﬁF’n [ n?]o | ow
frequenci es redtdiigoacsighal! indicativel dﬁdamldi‘eh)dhacdles aaﬂasxghuls intoCh Udlt# g
means for selecting a desired | evel of high frequency performance for 20

a gi ven degstreamfbeingaesardedgnatappi | i ty; and neans for recording a signal

i ndicative of said level. 14. Apparatus in accordance with claim13,
i ncludi ng means for selecting 25 a level for said high frequencies bei ng

recor di fg L1 gnavenghes dp ACESHERGE Sath bhup 7 € 87,10, nctlihg rlible '

accordance 'ﬂE@a}l whersi S W}

pl ayback. 1%“%% r§d corrpgt e Vi egarg'?%l%ﬁe recor gsdss%?g%

recor di ng asignal fot lcobfpensatiigh oni plagback) for said level nseletied o wait hugledl um
sai d system conprising: encodi ng neans for receiving a conposite video
signal and frequemcies cantralsi saichyarisblgrattenatarrmeans. enuat ed hi gh frequenci es
f ol ded |nto£ow ~’

Apparatus in accordance with claim 7, 8, 9 or 10, wherein said means

10 for utilizing said signal as a control signal for compensating on playback for
said level selected for said high frequencies can be selectively disabled and a
predetermined attenuation substituted therefor.

13.  In a backward compatible video signal recording and playback system
15  for recording a full bandwidth video signal on a limited bandwidth medium
utilizing a luminance signal having high frequencies being folded into low

frequencies and subsequently unfolded on playback, apparatus including:

means for selecting a desired level of high frequency performance for

20 a given degree of reverse compatibility; and
means for recording a signal indicative of said level.

14.  Apparatus in accordance with claim 13, including means for selecting

25  alevel for said high frequencies being folded.

15.  Apparatus in accordance with claim 14 , including means for recording

a signal indicative of said level.



10 . fr equenci.es and a signal including a chrom nance conponent and a.

moti on Conponent; neans coupl ed to said encodi ng neans. f or recording-sard
| uni'nance signal ;. 15 means coupl ed to said encodi ng means for recordj

sai d chronm nance and notion signal; user operable neans co m““ m\\u\“\
encodi-ng neans for sel ecti ng a. 20 level for said high fm

fol ded; neans coupl ed to said user operabl e means for applyi*ng °f of

r ecor di ng a signal indicative of said |ev to one of said neans for

recordi ng said | um nance signal and sai d ffeans for recording said.

2228?‘52?22%8?61 oV apfass in 3pEpTanct Bty Ay 9. BoABng FERES BLsiabEL "

appl i es sai d @%n%%gbg& of said level to said nmeans for recordi ng

said chroninancé n-signal. - 27-- 19. A video:signal
recording systemin accordance wth cI aim 17 or 18, conprising: playback
means for sensing said signal indicative of said |evel; and neans coupl ed
to said playbHEk mmhmdmnpwhlgvmmblgndmboadmg sgreﬂcm for neogmding‘a)r
conpensating on gl ayback for “sai'd 1'evel ‘sel ec d for saleg hi-gh equenC| es.

10 20. SA Vullebandwidth videoruigna] eyt dimited eéw ym, |s aih fISIER

vi.deo signal on a.l.imted bandwi dth nmediumalong wwth a control si gnal
i ndi cative -of oénP’éflggrve anpl itude setting of.a falded spectral portion of
| um nance h| gh frequenm es, sal d syst em corrprl SI ng:

encodmg means for recelvmg a composne v1deo sxgnal and producmg
N . a luminance signal havmg -attenuated high frequenc1es folded into low
10 . freqp_ehci_es-and a signal including a chrominance component and a motion

. component;

means coupled to s;id. encodmg :;leans__fol' recording said _luniinance
signal; | |
' _ means coupled to saxd encodmg means for recordmg sa1d chrommance

. and motxon s1gnal

- . user operable means coupled to sald encodmg means for selectmg a
20 level for saxd high frequencxes bemg folded
- means coupled to 'said user ooel;al:)le means for applying. fox.'“r‘ecording
a sxgnal 1nd1cat1ve of sa1d level to_one of sa1d means for recordmg said -
lummance signal and said means for recordmg said chrominance and motlon
25 signal. -
18. A v1deo sxgnal recordmg system in accordance w1th clalm 17, wherem
__ said.me,a_ns_ for applqug: ._foxj_xjecoxzdmg applies said signal indicative of said

level to said means for recording said chrominance and motion signal.



15 = . encodi ng neans for adaptively processing a conposite video ..
signal in response to a notion representative signal and producing first
and second signals, said first signal being a |um nance-si gnat- taving a

spectral portion of |um nance high frequenci es having ' it ude
setting and bei ng subsanpled so as to be in fol ded int B ‘ I n
the | ow frequencies, 20 and being bandwidth limted L w dth of

said limted bandwi dth nedium said second signal being a conbined signal

i ncluding a chrom nance conponent, a m7on conponent, and a control signal
conponent representative of said relative anplitude setting; and 25

recordi ng cjgcui Ar Vicfe@rsigﬁﬂofdébﬁﬂngad?dteﬁi i alcsordanee iwithetainml 72dr 18 A Vi deo
pl ayback system for reproducing a full bandw dth video signal prerecorded
on a |im tecomprisingdt h medi um al ong with a control signal representative of
a relative anplitude setting of a fol ded spectral portion of 30 | um nance
hi gh frequencies, said system conprising: - 28 - a lum nance signal

pl ayback circuit_fog .retrievi a_ preregor.ded .l un nance Sk | from said
medi um a chrom H&Xbécgw fg?ﬁ?fbﬁ'& sgﬁréﬁﬁi W@M‘r‘ﬁ%&ﬁ‘ﬂ@‘a"&lp%&;cor ded
5 condi ned chrom nance and notion signal fromsaid nmedium separator
circuit neans coupled to said chrom nance signal playback circuit for
extracting sai d figan9coupledato said playbackhmmeans for aitilizimpisaid signahias a

conbi ned chrom nance and notion signal; decoder neans coupled to said

separ at or ctontrolt sigasinforfcompensating iongplayback: fon said levejnsalected fonfsaiddi ng
circuit negns,for extracting said folded spectral portion of |um nance high
f requenci esg| J?’W%I y regenerating said full bandw dth | uni nance

signal in response to said nption signal; programuabl e attenuator ~’

10 20. A video signal recording system for recording a full bandwidth video
signal on a limited bandwidth medium along with a control signal indicative
of a relative amplitude setting of a folded spectral portion of luminance high

frequencies, said system comprising:

15 encoding means for adaptively processing a composite video signal in
response to a motion representative signal and producing first and second
signals, said first signal being a luminance signal having a spectral portion of
luminance high frequencies having a relative amplitude setting and being
subsampled so as to be in folded into a spectral gap in the low frequencies,

20 and being bandwidth limited to the bandwidth of said limited bandwidth

| medium, said second signal being a combined signal including a chrominance
component, a motion component, and a control signal component

representative of said relative amplitude setting; and
25 recording circuitry for recording said signals on said medium.

21. A video playback system for reproducing a full bandwidth video signal
prerecorded on a limited bandwidth medium along with a control signal
representative of a relative amplitude setting of a folded spectral portion of

30 luminance high frequencies, said system comprising:



means .coupted to said unfolding circuit neans and being responsive to said
15'* _control signal for conpensating for said relative anplitude setting of
'said folded spectral portion of Iuninance high frequencies; and neans for
conbining said full bandw dth l'um nance signal with said extracted

chrom nance signal for reproducing said full bandW| dt
prerecorded on said l[imted bandwi dth nedium 22. ’ml ]E”imr@@ ml'dl ng
and/ or reproducing appar atus substanti al | g as herei nbe 0r @ deschHi

reference to Fi gure and/ or Figure 2 of 2Bhe acconpanyi ng dr awi ngs. 25

-a luminance s1gnal playback circuit for retnevmg a prerecorded

lummance signal from sald medium,;

a chrominance sigral playback circuit for retﬁeving a prerecorded
5  combined chrominance and motion signal from said medium; separator circuit
means coupled to said chrominance signal playback circuit for extracting said
motion signal and said chrominancé signal from said combined chrominance
and motion signal; decodef means coupled tb said separator circuit means for
- retrieving said control signal; _ |
10 A -

unfolding circuit means for _extracting sa1d folded specfral portion of

luminance hig‘h frequéncies and adaptively regénerating said full bandwidth
luminance signal in response to said motion signal; progrémmable attenuator
means éoupled'to said unfold.in'g "éircuit means and ‘being responsive to said

15  control signal for compensatmg for said relative amplxtude setting of said

folded spectral portion of lummance high frequencies; and

- means for combining said full bandwidth luminance signal with said
~ extracted chrominance signal for reproducing said full bandwidth video signal

20  prerecorded on said limited bandwidth medium.

2. A video signal recordin-g'and/or reproducing apparatus substantially'as
- hereinbefore described with reft_:rgﬁ@e to Figure 1 and/or Figure 2 of the

accompanying drawings.



