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PROGRESSI VE SCAN TELEVI SI ON SYSTEM 21682197 5 Thi s invention
relates to "progressive scan" television recei.vers or nonitors of the type
that convert standard line-rate interlaged video signals into a higher
line-rate non-intérlaced formfor display. - 10 Progressi vely
scanned tel evision receivers and nonitors have been proposed wherein the

hori zontal scan rate | BROGRESSIVEI S . TELEWIISTON asxisTEM ea A f o4

i ncom ng video a nunber, e.g., two, of lines (belng elther regflézﬁgbid}g'
i nterpolated fromincom ng video |ines) are ( 15 di spl ayed t hereby
provi ding a displayed i mage having reduced visibility of line structure. In
a known progressively scanned receiver, wherein the added |ines are
replicas of the incom ng video |lines, each line of video is stored in one

of twd 20 nenori esThigsipventionirelatesnto dpxagrnssiver scant with the
i nconi ng ¢ed@Rrid il rétevarandd’ didhieorst 6£ Wi %%dtﬂétt Egn%%“ es
is read two tinmes at,tw ce the standard line rate thereby providing two

| i nes of FFﬁPQﬁﬁﬁni%E%ﬁr§Fﬁeénﬁ '4F§ﬂévéﬂﬁﬁdﬁﬁﬂﬂﬁis inte anhigher The
second nMElRhe-AEtE inds-2Rbeirddded AFsiPESY Ad\eplayd doubl ed horizontal
sweep rate ( synchronized with read-out of the nenory

t hereby doubling the nunber of displayed |ines of video signal. An exanple
of suBh a progressi \Btggseasively aramedstedeviidioah ire@divetls &ndPat ent

'sued NoUSREEPTE b beshipPoBaxed witrerh e B AR, 58aR: na:
desi r abl eraséudis amltipkiedineaid.if alowbledy. andifior |éachflineeof 35
o oo "Spientad EIGO" Ruinbe . OUkfknede 1k okesap Ehpaz e
ori gi nal EeRAdcated O¥pinberppdataq nromeincominaftideqkines)- are (
15 displayed thereby providing a displayed image having
reduced visibility of line structure.
In a known prdgressively scanned receiver,
wherein the added lines are replicas of the incoming video
lines, each line of video is stored in one of two
20 memories. As a first of the memories is being written
with the incoming video signal at a standard line rate,
the second of the memories is read two times at twice the
standard line rate thereby providing two lines of
time-compressed video within one standard
25 line interval. The second memory output is applied to a
- display having a doubled horizontal sweep rate {
synchronized with read-out of the memory thereby doubling )
the number of displayed lines of video signal. An example
of such a progressively scanned receiver is described in
30 U. S. Patent 4,415,931 ehtitled TELEVISION DISPLAY WITH
DOUBLED HORIZONTAL LINES which issued November 15, 1983 to
R. A. Dischert.. | )
It has been recognized that a desirable
reduction of certain artifacts (e.g., inter-line flicker,
35 line break-up with motion, etc.) may be obtained in a
progressively scanned receiver by interpolating the added
lines of the video signal from the original signal. This
may be done either before or after time



c"orrpre55| on of the video signal in the nenory. "An exanpl e of a

progressively scanned di splay systemi n which the additional scan lines are
tai ned by |nterpol atlon fromthe origi nal"&tan |.i nes prior to tinme

corrpressmn 5 |s described by K. H Powers in U S.

Pat ent ' 4, 400, 719 entltled TELEV SPLAY %SEVI%TH REDU(:ED | NE SCAN
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reduction of vifrdmethetofiginaingcan dines @rior stortimescompressigmed

receiver b)s usi ng conbi nati on of iL° eédﬁ%e% %s‘(arg fi’gﬁgfﬁ ;.lrgma gstores
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‘the same tine %ﬁ@\émoeff ehkO¥ideo) signdill i¥ dederibedhByvidsashignal .
For exanple-, if the line

processor ¥r Mﬁatﬁgaghﬁeksﬁoﬁ‘zgﬂ OU%M*%?@JW% ipéoaégid"(gg‘?@g
g][fgg?grglpl teﬂe l?igjﬁlcﬂsggsumbgt r9r gd,lmlas. the horizontal retrace ti rre . The
scanni ng' syst em for 30 5:g'xé § etq%et?{e&t %%;&gifﬁ?y%gﬁ gglgl)f;uonal
gi ven yoke wi ndre@pmonaofovhslbd.wlamtlfaqtmm beeObtqmneédlnhange in
yoke surrent . BhEsPegkiLel i GRa NN acliver! 5P bELAgBbASIRRt0N o

defhettion volt ge Vaver are I ncrease actor 1n anpli ud
and conpr dssed 1me5storemeag;i fielsher fm stares, t@hnrpmﬁleomlqg@ve

| osses I n the NoipgOgbabralbRdh @ 248 daeﬁngéﬁeﬁecmaﬁaﬂcaytﬁef 9614 Yate

ei ght. The reduce ed voltage cause_the rate of
voI tage ri se (dwddoulale{luandoft\he number of lines per field is also

doubled is described by Lord et al. in U. S.° Patent
4,322,750 entitled TELEVISION DISPLAY SYSTEM which issued
20 March 30, 1982. _
' . In such "line" or “fleld“ or "frame" types of
progressive scan systems the horizontal sweep rate is
increased by the same time conpre551on factor (e.g., 2:1 or 4: 1)
‘as the video signal. For example, if the line rate is
25  doubled or guadrupled in the video processor- for display,
\ then the horizontal sweep rate must also be doubled or
| quadrupled. This undesirably reduces the horizontal
.retrace time. The effects of the reductlon in retrace
. " time are numerous. In a double scanning system, for
30"1example, the deflectionfhupply'voltage for a'given yoke
w1nd1ng must also be doubled to produce the requlred :
change in yoke current. The peak retrace voltage will
also be doubled as all deflectlon voltage waveforms are
- increased by a given factor 1n amplitude and compressed in
35 time by the same factor. Thus, the turn—off‘power losses
- in the horizontal output transzstor are increased by a
factor of eight. The reduced turn-off time and doubled .
voltage cause the rate of voltage rise (dv/dt) at turn-off




-3- to be four tines.-greater. The energy |ost per turn-off event is thus *
four times normal and the rate of turn-off events is twi ce nornmal resulting

in an eight fold increase in the t urtof f power |oss. |f one were to .
.attenmpt to 5 sol ve this problem by reduci'ng the yoke i hpedance by a ¢

factor qf, four /oke voIt d be nor but the currents mouLd be
doubl ed% b(ﬁ/ve#m‘ﬁ eﬁrgrﬁﬁ &'ng% EnEErsEHFPHQ o
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deflectl t frane type pro i.ve _scan receiver
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rate of the tine conpressed;signal er ent g greater.
t han N, SB& m%”gpﬁ)r%‘é akiBg-vi deo output signal. - A display neans,
having a horizontal sweep rate equal to*N-tinmes the given line rate, is
'co¥ led to the 25 pr ocessor. means for di ;gl aying the processed video

ﬁut signal . I ACKQTORACE MiEh QnepRerestont dheatnyentien, the hurden essive
scanni nghe Mmemtmrmysasenrof as @d nent waldzhnt her g etgperoduced by
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A television apparatus 1n accordance with the sa1d onzaspect
. 1ncludes a source for prov1d1ng a video input |
s1gna1 having a given line rate.._A progessor.means, _
coupled to.the,source, ‘time compresses the video input
20 signal by a_faétor K and increases the line:rate of the
time compressed Signal-by'a'different factor N, K being
greater than N, to provide'a'propessed video output
signal. A display means, having a’horizontal sﬁeep rate
 equal to N-times the given line rate, is coupled to the
25 -processor means for displaying ‘the processed v1deo outpnt )
' In known tzme compre551on arrangements for_ -

progre551ve scannlng, .clocked memorles_are used_lnto
'wh1ch the plxels produced by sampling'the video signal
30 at an integer multlple (e, g.-4f ) of -the color subcarrier
' frequency (f__) -are. clocked at that frequency._ They
are clocked out at another hlgher integer. multlple (e.q.
) to effect. the tlme compre551on. It is de51rab1e
_to malntaln the lnteger relat;onshlps for the clocklng
35'_“frequenc1es, even though the factor K may be a non-,
1nteger. |
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I nt eger. Accordi ng to anot her aspect of the i nvention, there is provided
a {elevision apparatus, conprising: a source having a given clock rate for
5% providing a digital video input signal hgulng agiven line rate and a
pixel rate equal to said given clock rate; te converter neans coupled to
sai d solgce for converting said vi deo i nput signal to a video 10 out put

signal hgving a reduced nurrmdscofdpnqeté DE5theHeakPé st SORCEHe W hbeRtibn,
intervals so as t effeﬁéévegg rgqgce sai d pixel:-rate wthout changing said
cl ock rate; storagg1 means for mmltlng sai d video
output signals into the storageehemnSiem sgpdrgtuencomp:ksinge and reading

the stored signal out at a né%gﬁﬁ 5$(¥%VI % g@g %fgcﬁ % gpressed

vi deo out put signal; and inhi neans reven orag of 20
sai d vi deo oW’ put mtcgwedirmna r@lgs-‘atail el ded ni!eplv'al sigmlebgvéngect given to-

preconpress the viydggs O $!tarkh G0ObL A | PPN i LD t?tgﬂgdﬁ%??eﬁaSQOBEans

by a factor correégfndlng to the .relative denSity o I nterval s
- 25 % % eading and writing nmeans pausing from'readi hg out

the stored signal between sigiee ¢comesrtéP mddis tdsupléed t@psaidlsduréée i's
I ncreased by a factaor N snaller t han coggrezﬁﬁon fagctor tinme.

of th :
conpr essed vi deo cftpufi® NeRttng trSigRe %0 © @lﬁége?nput
signal . Referkhce ouﬁpumcsrigmahﬂubevmy aapediced cnphiser t of t pExelsoppanyi ng-

drawi ngs,- in vvh| mnﬁ%%é%&l ﬂf%ﬁfg{mgrafspéggggqbve scan

teIeV|S|on recei ver
effectively reduce said pixel rate w1thout changing

Sald clock rate;
storage means; :

15 " 'means for writing said video output signals .
into the ‘storage means at said given clock rate and
reading ‘the stored signal out at a higher. clock rate to
prov;de a’' time compressed video output signal; and
' inhibiting means for preventing storage of

20 said5video output signal during said null intervals

- thereby effectively to precompress the video output
signal during'writing into the storage means by a

- factor" corresponding to the relative density of the
null intervals, - L

25 T " said reading and writing means pausing from

\\/ - reading out the stored signal between. signal lines, so
‘that the line repetition rate is increased by a factor
" N'smaller than compression factor K of the time

_  ‘'compressed video output signal, when compared with the

3 video input signal. - L .

o - Reference will now be .made, by way of
'example;-to the accompanying:drawings, in whichf ,
'FIGURE 1 is a block diagram of a progressive
' scan television- receiver/monitor'embodying the
'35 invention;

-FIGURES 2, 3 and 4 are timing and waveform
‘diagrams illustrating operation of,the,receiverlmonitor
of FIGURE 1; | |



35 i nvention ; FIGURES 2 3 and..4 are timng and waveform di agrans .
illustrating operation of the recelvqunnnltor of FI GURE 1; FIGURE 5.1 s
‘a detailed block diagram.of a portion of the recei ver/ noni t or of - FI GURE 1;
‘and- FIGURE 6 is a bl ock dlagranllllustratlng a nodification of the

receiver/nonitor o The eés_of_.,the invention nmay. be 2
applied to progres%?gg%REn ig & gﬁtg*ifﬁegiﬁ k ipgXAmh Pf ide stores, e
fi Ih el d %ﬁﬁ?o%raﬂgmbo?tm%ﬁwnoﬁf gscgmnnrmrm flor i nﬁreaS‘t‘h%C
t he nunber of disp i.nes o st andar al- such as NT
PAL or SECAM f or Z)éﬁg?’ Saie A Ble h3L9IF By 1{us %&%’3}9
reqU|renumdsfacatxenuoidthemredanwerwmonigozlofSFudmuubssed in accordance
Wi th the invention by -a factor greater than the increase in display |ine

rat€. In the specific systen1of FIGURE 1, an 15 additional benefit is
that the vn deo conBhesprimciples soﬁr'eheonnvgnmam magudre sapphied t hat
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rel ated- gers even conpr essi non-i nt eger.
This | at8 r¢%at fields SFPFE'G%pe@F#m% e'eoreéxaﬁppembrma’ré-on Ensueh greatly

simplif 'rﬁ‘énéffés“fbkeiﬁbﬂasi%a&hﬂeﬂ%ﬁétoaf aispl %?@d’ {1 58T 210

(hereinafter "recejver RE 1 is _of the'so-cCal ne pro-scan"

{y i b EFARARF S, ¥L8RE. P G0 A A% FESGeoBARG Ofp SEGAL Sarmited

conpres ssf@a:asw dm sughdls sirenik,Spaeﬂecfﬂbnppbm&e&e&uﬂéﬁéhtst ionit
w |l be assune 8 b %b_e nal . f .the NTSC for I n which
the- 1 i neP¥Y@nfERuFeCHBaR 53% YHeFD- %%%ﬁ 1§oﬁBF‘P§Fﬁg? 3P i cro- seconds

~of "acti uecwddaoé wﬁthel:h,e lmem:u.ombyeal fdatoregreatert cthian thes fhayedy md 30
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15 additional benefit :is that the video compressxon factors
are controlled in such_a_manner.that_memo:y storage
requirements are reduced and memory CIQCK.sigﬁglscare
related by=integers.even-thoughﬁthg coypressidn factor is -
a non-integer. . This latter feature of'this:specific
20 example of the invention greatly szmpllfles read-wrzte
clock sxgnal generatlon.--,. . . ) _
- The rece1ver/mon1tor 10 (here;nafter “recelver")
of FIGURE 1 is of the so-called "line pro-scan" type which
' employs one-line memories for speeding up (time |
25 ' compressing) a-video signal for display. For purposes of |
~ illustration it will be assumed.that;the.videq-signal_is (;j.i
of the NTSC format in which the line length.is about 63.6 '
micro<seconds comprlsing 52.6 mlcro-seconds of "active
video" (i.e., the pzcture information to be. dlsplayed) and "
30 11.0 m;cro-seconds of blanking time which conveys the
horizontal synchronlzlng and color burst reference
signals} ‘This. standard format is illustrated in FIGURE 2
by t1m1ng dlagram A, . o
' © Receiver 10 1nc1udes a: tuner, IF amplifier,
35 ~detector unit 12 of conventional design having an antenna
'1nput termlnal (ANT) 14 for connection to a source of RF
' modulated v1deo signal and: havxng an output for prov1d1ng
" a baseband video output signal S1. The baseband signal




8ignals.” This standard format is |Ilustrated in FIGURE 2 by timng di agram
A. Receiver 10 includes a tuner, A F anplifier, 35 detector unit 12 of
convent j onal design havi ng an antenna I nput erninal-(ANT) 14 . for
connection to a seurce of RF nodul ated video signal and having an output

for providin as nd v dee.,out put signal The baseband si
Si p | £er nat ?v?ﬁ@ ﬂgg ?'89.1&5(1%59' iegm&%p‘f’%dat gourgee ce m%@@
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aBBI led to an aén%' ?Eggl gl 1f"gtl ﬁonil:glf %?htlyg oﬂﬁéﬁéﬁﬁﬁﬁh design (e.g

an eight-bit video fIashTheobﬂsﬁbonﬂ'hmgnainﬁisftmmtnnmtglﬂabrfmammanal

signal S2. n STyelyl | OlaRaly; | Rt
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conversi on for ?Qﬁﬂﬁﬂﬁg°ﬂ&%déﬁﬁé§@e49-Ebnpﬁvl( tsbbtagédﬁeqﬂfﬂeﬁbﬂts and

sinplifies the éamftechko&e&uhwa%%& td fditgfféﬂfféi-wsé 8ighldy s2.

i nvention are not desi[ed g peC| i C app ication, then converter 18 may

be el i m nat ed éﬁﬂ“Y%ES%PBeG°t Agvantageous begaussy Adans
of a quasi-digitiis Oéxaﬁpnéedfdtha fmw:m:.dii OCJKEdfé@i?DitaﬁéEhaa%uBquaent

("o 3o A SR oHats Bitiverad i ot wsihitand Pasbdn acrste, BerkRy,
Separator 20 fmu b ol Lhe a0 tuRe I o Caee i be arar o0 s gl o
vvogl d be applié€ &glﬁ?%%égﬁﬁ # tﬁ’g‘%%?hzgr% at%% gc?f a?ﬁgi bﬁgghggogTﬁg% n%lt '
vertical symﬂwdsszra@ 23npoape¢1€acgapp&idﬁtﬁan,Zzhennoonvbrtet w8S@ay
viideo or 59.94 4k éeg?ec a2 kRl d@dafiﬂ&?Q¥ *ggg ehk CRle drive

unit=~22 to the vertlca Ion coils of convent | onajl |sp ay unit 24
whi ch, il 45t r Rrosidedhy meapsi of a ma@ic-ijegne#ah @¥ opampled data form

of clocked memory. such ,as a CCb (charge coupled device)
memory _ . _ _ >
L . The dlgltlzed video 51gna1 sz is applled to a
dlgltal sync separator unit 20 which separates the
20 horizontal (H) and vertlcal (v) synchronlz;ng components
of signal S2.. Alternatively, separator 20 may be of the
analog type in which case the analog signal S1 would be
~ applied to its input rather than the digital signal S2.
The vertical synchronizing_component'(e.g.; 60 Hz for
'25 monochrome NTSC video or 59.94 Hz for color) is applied
. via a conventibnal vertical drive unit 22 to the vertical
deflection coils of a conventional display unit 24 which,
- f illustratively, may comprise a kinescope or a projection
o type device. The horizontal synchronizing component (H) is
30 applied to a freguency doubler 26. which doubles the
- horizontal line frequency to provide a double line rate
- (2H) horizontal sync signal to a drive unit 27 vhich, in
turn, generates a double line rate horizontal. sweep .
signal, 33,.fbr'di§p1ay unit 24.. Since the vertical sweep
35 ..ratétcorresponds_to-the NTSC standard and.tﬁe.line rate
. has been'doubled, dispiay unit 24 produces a double line
~ scan raster, that is, a raster having 525 lines per field
‘rather than 262.5. The line rate of the video signal S2



type device. The horizontal synchronizing conponent (H) is 30 applied to
a frequency doubler 26 which doubl es ﬁpe hor'i zontal- |ine frequency to
provide a double line rate (2H) horiZontal sync signal to a drive unit 27.
which, in turn, generates a double line rate horizontal.sweep signal, S3,
for dlsplay unit 24. Since the vertical sweep 35 .rate corresponds to.the

~ NTSC st ah@laalisandouhded {d +&x e twicecthe dbngpmdngiivideny line rate; odiites

a doubl e anenéC§asha%taﬁft ddid1é Ojflﬁﬁrfatervhawe;%gai'éwwer field

rather t han_ 262. ‘The line rate e video si s al so doubl ed
(i.e., t?PEElFﬁetPnB&%tn&‘lv|%‘Fl?lﬁep¥'al'%d1§ﬁdat isplayed imagebl e |ine

rat e Vi dsavsn ngks5S4 inestpidr ofli é Da Wi th 2felticeab W ididi Xi €9 S£0igheayed
3§ havj 25 lines per field with reduced visibility of line 5
St ruct

ur &1 ﬁ YXBonventi onal progressive scan receiver, drive unit 27 woul d
-normal |y be adj ust @ . hoqumemmdbtptogtesexw sdan lmﬁeﬂtl ve signal

10 - "anEtee ppi3 el e Hoadiyl 1Y BY SR RS Y RRATHR 8 | st aces
that thedaubleeunéetratu doxizgitfaB drrve ségnads)toarthélpotengfl nt Ier val
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i nterval I'S Substanti at of the normal line rate video
i nput sigharossecopds) and b ¥Pﬂcb%?ﬁ§ﬁéé &ﬁtﬁtﬂk?#ﬁtﬁﬁ#ﬁnﬁﬁientlon

“the V'de@fStﬁéacohﬁeﬁtﬂaﬁﬁiﬁabdﬁlé-iﬁﬁéoratﬁ'Qﬁdﬁﬁxﬁiéyafearécrease in
the linerate, For -thi | e e video | resse while the
li ne rat®XACLi¥ PBRS i@%%f%ﬁtﬁefﬁan H%Té'&l‘fa o® (Pofit of ti
avai$.abl gnd511 . domikeo-setonds .ettespecﬁxw’lralﬁ)m crn: g cdldfedBure of . :
- the present 1nvent10n that drive unit 2( may . be ad:usted
so as to prov1de a retrace (blanking) interval that is
substantially equal to that of the normal line rate video
input slgnal S1. - -
20 In accordanCe'with the present'inventiOn, the
' video slgnal is’ compressed by a factor which exceeds the
:anreased in the linerate.For this example, the ‘video is
compressed by 2. 5 1 while the line rate is 1ncreased by
the factor 2:1. ' As. a result, the. amount of time ava1lable
25 for horizontal retrace is 10.8 micro-seconds as '

illustrated by diagrams C and D of FIGURE 2. Deflection Q,J
-'requirements“are thus greatly eased since the more greatly '
'compressed active scan time allows two compressed active -~

scans and two~ standard retrace times in one standard time
30 interval. For a given standard deflection yoke in unit
'24, the supply- voltage would be 2. 5 times normal (rather
than doubled) but the peak retrace voltage across the yoke
and the rate of rise of voltage (dV/dt).at the start of
retrace=is'the'same'as'in a-StandardT(non;proscan)'syStem.
35 The change from 2:1 compression'(standard proescanf to :
2.5:1 compression reduces turn-off ‘losses by a factor of
four and the peak retrace voltage on the horlzontal output



illustrated by diagrans C and:D of FIGURE 2:° Deflection requirenents are
thus greatly eased since the nore-greatly corpressed active scan tine

alloms two conpressed active scans and two st@ndard retrace tines in one
Standard tine 30 . interval. For a glven‘standard defl ecti on yoke in unit

24, the supply voltage woul d be 2.5 .tinmes normal (rather than doubl ed) but
t he péak retracteydreads mwlylﬁelaﬁﬁ than; woulgs resid tiif HprlyeS.5

(dV/dt)~at the mjerb-glecoride’Gfeté dVei BaHBeafokNratyagedard (non-proscan)
system 35 The change from:2: 1 coqg?e33|og?gstandard pro-scan), to 2.5:1

conpr essi on reduces turn-df SPWRAK1IZE the foregging, As, SFhawk Hbaﬁ%lcm
retrace vol t age2pnat btandard Lizie @f NTSC vi@ebCceompriges el |y | ess

t han woul d esu ro-secon re.a |Iable for retrac To
Sy ve e { BLensrRRcnd 0 ALk NS (piRedhgall3 pddsSatedid
vi deo conprlseerZracé (hhankrngintﬁm@f alnlaestaddarﬂhdxhbldonhirmgonds

of retrace (bl ?g{. rspysg:éﬂ %‘ét L5 ﬁed%%w&ﬂ&%%ga'h system

the display |i erval [ s conprising
m cro- seconds ol scpr-secm CORPIELSing c26- 3emmuo-ssoomma@<£ tdgive By 10
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conpressedisn taz. Bemacmmasdcdﬂdsﬁihjrhg oneﬁhamf aormadr ddgiescintexval -
equals 10.8 m1cro-seconds which is 98 per cent of the
standard NTSC retrace 1nterva1 of 11.0 micro~seconds.

. Other video compressxon factors could be used. However,

- as will be shown, the factor 2.5:1 is optlmum for NTsC

20 signals in a double scannlng (2:1 line rate increase)
_system.
" The video 31gna1 SZ is compressed 1n the.
recelver of FIGURE 1 by means of a progre351ve scan
, | processor 30 hav1ng an input coupled via a video
25 'process1ng unit 28 to the output of converter 18 and an
_ 'output coupled to display un1t 24 via a dlgltal-to-analog
-.converter (D/A) 29. Unit 28 is of convent10nal deslgn and
-prov1des such functlons as chroma-luma separation,
) flesh-tone correction, peaklng, etc. To simplify the
30 drawing, chroma processihg is not shown, however, the
f_'chroma slgnal (1f processed separately from the 1uma
signal) may be compressed by a factor of 2.5:1 in a .
"processor s1m1lar to processor 30 and then appropr1ate1y
_f; matrlxed with. luma to prov1de approprlate dr1ve signals
35 for dxsplay unit 24. S oo
In processor 30 the vzdeo s;gnal s5- prov1ded by
_-un1t 28 1s app11ed to a timing unit 32 and to a
Tflve-to-four (5:4) data rate converter 34. Unit 32



processor 30 havrng an input coupled via a video 25 processing unit 28 to
the output of converter 18 and an out put coupled to display unit 24 via a
digital -to-anal og converter (D A) 29 Unit 28 is of conventional design
and provides such functions as chroma-lunma separation, flesh-tone
‘correction, peaking, etc. To sinplify the. 30" draw ng, chronma processing

i S not - Pokpridescasivehttonano muﬁm&laé (ddcoaesssand BaRE A IRdekdd om the
-luma si gnal g@y be cor Egssed a facto of 2.5: i n a racessor S|n%Lhr
to procgs"ﬁ#s !om%e’?ﬁﬁ PEr ¥priaus B9 BtIRRLR LORAUAdnG &vide -
apgropr WRITE!r¢becki gsbgnal5se halv:d@ra aﬂ:l.-eujiéénaf eglalr Q:aessor 30 tge :
vi deo si o] e u | led 1Q a t 32 and to a-
[ vert oS-t dd Whe Honps Bubatatel thrd ey (aFEL]Y ot
condent IRB&D cinmkesxgndlcsaehawmnytanﬁrequeney equal ﬂxw generatlng
vari ous i n '
frequen(:eil:"iﬂ %ﬁ*%@?%ﬁ? Ishrr'ég a\!'\'I!@or suir.) ‘5‘%?‘2?9 ?égggﬁcéf(ﬁ%c) and a 5
READ cIG@MQQgﬁt§n§W $8ving a frequency equal to eight-tines the col or
subcarri er frequenﬁue(gfge)cggiyn:fq#gf)gggﬂgliﬁéllzaev4§§ cl ock signa

no own

S6 is applied. via a conductor onverter -for

cont r ol iqonpugtor ; ot Rhewsio °(§ﬂHMQQQHe¥%E€ 8 frgesontaedling

Acqer di Rle/ .cotifers PR ?saﬁpiﬁ.&bﬁ%&% ISERPIdEc signhltesiite clock rate
err per secon mhere each(eight-bit) word

or about 14.
represelﬁ%c%nﬁlr‘ield Fﬁl EF e Of ér?’&ﬂﬁ FIFEEPAMIS ot ni ence,
dat a 15 wn(wrci!)oclatfstéeoel about 14.3 emt@ésodrds permeedon@ga- Hert z-
g@lverter 34 |§ . % rate converter hat regquces.the data rate of
sr gnal SR £aGR F ﬁ 5= P@M’P&“ﬁﬁﬁ%ﬁ‘eﬁ%" S @0 ?edB&§&1V| deo signal SS
havi ng e(rpmurefébethent)delfasn.gnalofssa.bomonlcdn%nlenseherdatnbefore NG
15 (word) rates hereinafter are expressed 1n terms of '
. mega-Hertz (Mﬂz) . .
Converter 34 is a data rate converter that
reduces the data rate of sxgnal_ss by a.factor of 5—to-4'
to provide'a'rate'reduced video signal'sé'having an *
20 effect;ve data rate of about 11.5 MHz. (as here1nbefore
' deflned) but hav1ng a clock rate of 14.3 MHz as w111 be
expla;ned below.' A converter whlch alters the effective
data rate wzthout changzng the clock rate is 1llustrated
~ in FIGURE 5 ‘and descrzbed subsequently._ FIGURE 4
25 111ustrates the pr1nc1p1e involved. The 1nput slgnal ssg' .
| '(waveform B) comprlses 14.3 MHZ plxel words synchronous \;),
with the 4Fsc clock (waveform A). For each flve 1nput
' p1xe1s Al-AS converter 34 generates four output plxels
_ '31-34 ‘and a “null“ or blank p1xe1 (cross-hatched) Pixel
.30 Bl equals p1xe1 Al delayed by one clock perlod . . Pixels
B2-B4 are interpolated from plxels A2-A5 as shown. ‘Since
four plxels are produced for each fxve pzxels of 51gna1
S5, the effect;ve data rate after converslon 1s 4/5 of the
'xnput data rate slnce each group of four output plxels
35 is separated by a null plxel the output clock rate is
| exactly the same as the 1nput data rate (14 3 MHz)
The rate converslon of un;t 34 advantageously
allows operatlon of the nemor1es (36 and 38) whlch prov;de



defined) but having a clock rate of 14.3 MHz'as will be explained below. A
converter which alters the effective data r wi t hout changi ng the cl ock -
rate is illustrated i'n FIGURE 5 and descri betsubsequently. FIGURE 4 25

i'l lustrates the principle i nvol ved. The «i nput signal S5 (waveform B)

conprises 14.3 Whig hr S
A).. For each flve |np t |>:§fs AEE:A'S conver#grkgglég’n%rng Ii.fe(()ur ouﬂﬁ%)
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from pixels A2-A5 as:shown.. Since four plxe are uce
pi xel s of _si gnaPTescam Systan (the memery £ ﬁhFeFeéénFéPﬁ’brfﬁWTSF.ﬁle he

i nput dat asr at doubl® e eafarwraabwfffagneﬁaypeb ?'rb%':.%e?& 1 ivtideo time

separated by a nuII i xel , out put. cl o e.ls,exac samne’ as the.
i nput data rate® ’% fe%" ’egt&)rﬁ/‘é?g?ﬁﬁ E#:a ‘éﬂycé‘d{%ﬁ
al | ows operati ouram:ﬁ.ot Io&' rmrmm anyId lﬁe\dr@inbdcttoppm‘ondde compimssn.on of
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One n1ght suspec? requency 10 O e reqU|red :
to provide corrppbs'eizmna 22-5311 video tcmrensaeuotben‘ebmmxaimmhe of

the present invaReld0FordWed4p Qﬂa Lﬁ?ecﬂie e;gveaaaoasbc% lsﬂgg’xal r@daged igad -

and wite clock frequenC|es to e used in talnlng | deo - conpression

t hereby avoi di nESFrle Whd&h Rfhartise, would he eﬂé?dFéa&°cRR§P¥§gﬁm§ ke g.,
10 Fsc) which Obbﬁb\iﬂe%%l\&w d Msrdmasied tike obéaidnclotkl sqglﬂale%m @®. Fsc in

e 150 B0 ST Y e o, S aTnad o P oS agieY omer
si gnal frequencby EhmplyIdvuhﬂxhgtﬁheru&itéOcleekasdgﬂaﬂhﬁmdeEﬂGw | Thps
for | . eliminates the need for separate phase locked loops for
generatzng clock slgnals related by a non-integer
(2. 5-to-1). L
20 ':_ The rate converted s1gnal 58 is alternately
applled to memorles 36 and 38 via a- sw1tch 40 whlch
'sw1tches at the normal line scannzng rate. A further
normal-llne-rate operated sw1tch 42 alternately couples the
output of memories 36 and 38 to dlsplay 24 via D/A
25 converter 29. 7Two further swltches 44 and 46 apply read
'and wr1te clock ‘signals to memories .36 and 38,

_ respectlvely, such that as one memory is being written at
the 4 Fsc clock rate the other is read tw1ce at the 8 Fsc
 clock rate._ In a conventlonal pro-scan system this would

30 tlme-compress the v1deo klgnal by a factor of two and
double the line rate.' In the present system, however, the
data stored 1n the memorles has been rate converted by a
factor of 5: 4. Wwhat 1s ‘stored, therefore is in effect a
fore-shortened lxne of v1deo. When the memory 1s read at
35 double the normal (lncomlng) line rate the output signal |
~ is therefore compressed by a factor equal to the product
- of the clock ratio (2:1) and the rate conversion ratlo
(5 4) wh1ch equals 10 4 or a 2.5: 1 net compress;on factor



gererating clock signals related by a non-integer (2.5-to-1). 20

The rate converted signal S8 is alternately applied to menories 36 and 38
via a switch 40 which swi.tches at thelhormal |ine scanning rate. A further
hormal -l i ne-rate operated switch 42 alternately couples the output of .
imenori es 36 and 38 to display 24 via.DIA 25 * converter 29. Two further
svm t ches 44 and 4ammider ctd avdid Mastedmkemmaspab& aR@ries 36 and

ook SRRt P PRLgBInY BRI addcdfe alpthbey =, "3 ¢ P

convent comdlaining dthe sYnudidi't pixeldsupraiuced i by- conpertert 3¢,vialeo Si gnal
by a fa |41 p nt stem
homverﬁhﬁlg&(}ata storewgkﬁﬁkgﬁe%oﬁ%eﬂsétﬁgrl ‘éeg?lig‘glFeiggl%ver?éd by a -
facbor emchk mullypixel appears (FIQMRE &, swave&mcC)apﬁds& s'rn?rtened
line of Y:‘tﬁ@.‘ded Werudie ﬂnaisabiése%ﬂt ere?WEfbﬁtB Y

(i ncom r]g Line rate the qutput: si_gnal ore co sse y “a factor

equal t SDBEPINIRG QVerY  fRfthoprlee jof (the writke ( alock: d vayessmm on ratio
(5:4) wg)ch wﬁﬂzﬁbﬂymnﬁu ikel® awm&sss@aréacmrmemoﬁrésor der to

avoi d ted ce -and -t he co i.cation- of -skippi ng. nenory address
| ocati o ? @Bﬁf‘g&: %ﬁﬂo "RERPLY, SR ’ﬁ%(ﬂﬂ%(}’%y"% EESf’tgbﬁ’ Cg?eya AND gate .

5010s | Hlatepeverrérsidie factorc! oals Iameexamiﬂé of cthllsni appears

(vavel oPAIDEY, AR o v B, rebl Ride et e grolnd a2 A

(wavef omouZd nodmmadk iy rigﬂ\ye 210! pixedlss perx JrBIest oIndthdsnmmpa:e 36 and
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signal banmROcpencentrsc Thel §°ﬁ6r mme,laqa(mmxpcplateé)pam istored n t hi S/

percent.. The four . pixels |nter re st
locat:.ons rather than requ:.red 1n convent:.onal

pro-scan systems. .
S1nce the v1deo slgnal recovered from memories
36 and 38 is compressed by a factor greater than the.
20 hor;zontal line rate of dlsplay 24, clock swltches 44 and
' 46 are prov1ded ‘with a "pause" (P) p051tlon to stop the
memory read operatlon for 6.4 mlcro-seconds between read
'operataons as. 1llustrated in FIGURE 2. Thzs 6 4
micro-second read pause 1ntervaI, 1n comblnatlon w1th the
. 25 l'4 4 macro-second blanklng 1nterval of the compressed video

exfgp! e gaf sls% '1&\fré“f§éu(vaat 3&& t eg&@ﬂ& %ﬂrgptvﬁa goidgel © by 20

$

s:.gnal prov:.des a total retrace t:une f.'or dlsplay 24 of - v -

© 10, 8 m;cro-seconds whlch, as prev1ously dlscussed, is.
'suhstantlally equal to the retrace tame of the NTsc video
1nput s1gnal thereby reduc;ng sw1tch1ng losses. and

30 'reduc1ng dv/dt stress on the output stage of horlzontal
“ drive unit 27. o L '
| FIGURE 3 prov1des a summary of the operat1on of
processor 30 as two lxnes of v1deo (N and N+1) are-
recelved (waveform A) aveforms D-G illustrate operataon
- 35 where the clock sw1tches are placed in the “read“ p051t10n

“R" cornczdent w1th 2-H sync tzmlng of display 24 and
placed in the pause posltlon for 6.4 m1cro-seconds before
the next 2-8 sync pulse. Waveforms H-K are similar to



5 for each line received. This requires only 728 storage | ocations
rat her than 910 required in conventi onal pro-fggcan systens. Since the vi deo ..
signal recovered from menories 36 and 38 is conpressed by a factor greater
tthan the 20 hor| .zontal line rate of display 24, -clock switches 44 and 46

are prgyided W {43 &gdgs ~& P t ! t pt agpon .
for 6.4 mcro- secon \%eé] ér’éggﬁ% girlgt | gﬁ% gs 5| HQM%CGJ&QH%E& '
This 6 i cro- P& cﬁ-mééatﬁlsreitem fheo Rt Symsh Pulse : heFOS . 4.4

m cr o- second bl @l [ VatRef ¢ oNRr e € gn r s a.
total retrace ti al&h%r dcﬁf&gﬁ% %]Qﬁ%% ggm‘e%?og?eﬂcegng a0 aﬂlﬁh@ eéﬂ;Qf

previously di sche&Face &i nthe| pyocasaed: Videe Fé@%ﬁ?e Sﬁrﬁesolotﬁe _
NTSC vi deo Bnpuinierésdeddifd£by redu0| ng swtching. | osses and 30 - redu0| ng

dv/dt stress on the outpu hor zontal, ‘drive. unit_27. FIGURE 3 :
provi des a surmary of the% ni8f IHuStERdyp ofp &, PrefeNTeRks of video
(N and N +1 ). ainpﬂ.ntmtidmveforaté) con%ué&rm D @hie 1553 MBz video

t 35 t h d t h |
B ot e dont HBREY B AR Yosii4a0ES &) Gp,BIBME Reion ity FRBLE .88z
position for 6. %omactdmesrctws (nZDrnultmpimer 504 amcqmlmaers/\ss%esm.
H K | t t
K2 Y 2 qunlEIOE TEnlk S67OFR. o4tk B8 et e BRI RBLR
case, the resul €Yrdet lof §‘ebﬂa 14 33 MHZhMtSSQI) c&pckc@nd s cﬁpnhteqbr‘b@essed
vi deo signal SAaiggeld 310 dHd9158R8%80 E:@Jﬁ--%ﬁdd ﬁfg 8&&1/ 1éx

preferred inpl egegt ation of rate converter - si gnal S5
¥

i s applied to asWAXCH SdépeThe utRYt aft adder 506, is wignak §5< 2)
mul tiplier 504 andtipladiasy $06iod), 10+ 2Thanauaauwﬁhtéa tt&02adér sbypal

?g\délayed gy °3h ClQCk Cydf%ﬁértggélcloc&+%e&gyFs it éié(E%KLégegpgbé?d
The outputs of adders 598 510 and 512 are coupled via
dividers 520, 522 and 524 (having scaling factors of. 1/4,
~1/2 and 1/4) to the 42w, 3w, ahd *4"* jinputs of switch .
_ 514, the "0" input of which is grounded. Switch 514 is
20 controlled by a modulo-five counter 529 clocked by the 4
Fsc clock. The count of zero is sensed by an OR gate 530
for generatlng the write clock inhibit pulse "P".
Referrlng to FIGURE 4, at the count of zero
switch 514 is in position zero thereby providing a "null"“
25 output signal for signal S8 and gate 530 is disabled
| (output low) thereby providing the write clock inhibit
pulse upr which disables AND gate 50 to prevent storage of
the null data byte (8 bit bytes are assumed) in memory 36
(oxr 38) At a count of "1" switch So_selects the output
30 of delay unit 502 to provide byte (pixel) Bl which equals
~ byte (pixel) Al of signal S5 delayed by one clock cycle..
At a count of "2" switch 50 selects the output of divider
520 corresponding to the llnearly 1nterpolated pixel B2
which equals (3A2+A3)/4. At positions "3" and "4" the
35 output pixels B3 and B4 are produced vhich equal,
. respect;vely, (A3+A4)/2 and (A4+3A5¥4 and the cycle
repeats.




adders 510 and 512 and to the "1" input of a nmultiplex swtch 514. The
out put of adder 506 is signal S5 nmultipled by 3 (i.e., 1 + 2) and is
applied to adder 512. 15. and via a fJdther one clock delay unit 516 to
adder 508. The outputs of adders 508, 510 and 512 are coupl ed via dividers
i520 522 and 524 (having scaling factors of 1/4, 1/2 and 1/4) to the ",
"3", and "4" inputBrotessolc305hay Dee niddifiedt asf shidweh iirs KFIGUREled,

Pec. ol olic Lrh adu R EEbES. LEL-Y ehel el adta 8 bRARRR BagiiSy Y X 0
Wi tehcla:l:drageuiae@imbmen‘ta andfinteger tm];awa&eadwm alonk of zero
VLS Bl Brogaehko0et S50, Hht Sbp AU Ol flatmoleicaiion S P
pro®i di mymwst@e%eséng Fate thmegtételp 3%5@@1 ANDalgaette ADapde 50 to
prevent %ﬁ%ﬂﬁg Lg%ﬂtﬁnguh&;#afsé %%ﬂ@dﬁk‘:é PEha wi‘-&%ea%“a. ) in nmenory

36 (or. sel ects the qut . of delay
unit 50 mﬁé B?g-étﬁﬁl Py the W@q‘aﬁ%39§ﬁé°€1plr>€é?1)° AL of signal
S5 del ageds by - p@erséocrhoéql 20 /étsca ofn" ép e&%&% 5Q:1'ﬁ-;9| ects the

out put of r. 520 corre t t Ilnea e i xel B2
whi ch eéfl?zﬂdjlsé/’( QFeESOX; P% ﬁ"% sa’%d"“h’x‘?‘h ﬂp(i ca){ﬂ‘a!{) pi xel s
BSéonﬁ %asllmmomcsmmhzew 3 Brtnwo ed:tlthéYex?é&W)de and (M;?éFJJ)R/E 46
and the e re r.oc | in

in appI| gié Pﬁgei gﬁf&ﬁﬁ?ﬁﬁénﬁﬁﬁ ﬁﬁ%b?%agiﬁFéaﬁP qU|renents
and i nt &g0) ramitadhl.ghék:vmetad 1ok sﬁmmheﬁcyq“ﬁcsemm aathexmesi r ed.

The nod&%g gonprlses del-eting rate converter 34 and AND gate 50
and nodiTyingd |n1ng nit 32 to produce read/wite clock frequencies

. related by the desired conpression ratio of 2.5:1 (4 Fsc wite, 10'Fsc" \—/

read) |In operation, the nodlfled processor pr oduces the sane output S|gnal
f or mat ' L _



40 as shown in FIGURES 2 and 3 but at the expense of requiring 910 pixels
of storage per nenory (rather thanj720) and a higheL_LegQ_QLQEE_Ligggency
{35 8 Mz rather than 28.6 Mz). Clainms 1 A tel evi si on appar at us
conprr3|ng a source-for prOV|d|ng a V|de nput u”mn ” a given
~l'ine rgpetition rate; processi-ng’neans coﬂéﬁ ed to m,m"u ﬂlw"

conpr &ssi ng sai d video input signal and for |ncreaS|ng the Nirfe repetition
rate Q-provi ge acga9messed 10 video output signal; and.display neans
coupled to said pTUCESSbr ngans for _di spl.aying.the processed vi deo out put
~signal, wherein 15 - ' @héeﬁFU&?&&WK?HRSHE$Qﬁnﬁﬂ%ﬁﬁ%ﬁ#Q%e vi deo

I nput signal_by a factor. K, and" lncreases the line repetition rate by a
factor N where K. is greater than N. atus as, recifed in _C ai
O e B K s oo & goibeliech: oY T Vi b Yol

for the horiz6nt ahavdngaae givear ldheokrepled itricre ysate ¥i deo output S|gnal is
substantially equal to that. of the video input signal. 25 3.

Apparatus as recited in daiml or 2, wherein the processng nmeans includes
means for reducing the nunb@wO@ESpnnglmaamaamﬂupledetQuthemﬁnnr¢©rfmrne

conpr essing the "tﬂﬁué EBCPQ'e%'&lhBesB'iﬁb%%e%f (ﬁ}ﬁﬂ S iYrfaY SE Sfbr 30 4.

Appar atus as recited wherein the re nMeans compri ses
i nt er pol ati ng neaﬁ§cF8PSééﬂbWﬁﬁnélgﬁoﬁﬁ§Qﬁ1Hiqaﬂ%9ﬁ91%ﬁuﬂf?Y#ﬁﬁt% PEREREsed

t he nunber ofiopi xghigebnoapht! isignals and

-display means coupled to said:prccessor means
for displaying the processed video output signal, wherein

15 o " the process;ng means compresses the video 1nput
51gna1 by a factor K, and 1ncreases the_llne repetltion
rate by a factor N, where K is greater than N.

N ' 2.. Apparatus as recited in Claim 1, wherein
20 the factors K and N are selected so that the time
' available for the horizontal retrace interval of the
-.processed'éideo output signal is substantially equal to
thatfof'the video input signal. '

.25 o ? 3, Apparatus as reclted in Clalm 1 or 2,
A '.' _ whereln the processng means 1ncludes means for reducing
-.1the number of pixels in - each line, and means for time
'compresslng the 11nes in whlch the numbers of plxels are
reduced - ' e '
30 |
. 4.. Apparatus as recited in Claim 3, wherein
the reduc1ng means comprises 1nterpolat1ng means for
zcomblnlng groups of plxels 1n each line to reduce the
_ number of pixels in each line. '
35 '



5. Apparatus according to Caim3 or 4, wherein the reduci ng neans
produces |ines of video signals in each of _which the reduced nunber of
pixels are interspersed with nulls so that the effective line duration 5

bS not reduced, the tine corrpr es g maanﬂwmmmim" nmeans arranged
'to store the reduced nunber "ﬁrW“n t he apparat us
- further conprises neans for. preventlng t he*mehorly feards from storing the

null's. 6. Apparatus according to Claim1l or 2, wherein the source |nchdes
nmeans for converting the video input 15 S|gnal to digital forn1haV|ng a
gi venlsanpl i ng cl ocid.r at@mmmcofdsawtescpenml Bner 4nd the :

rocessing, ti@ﬁléw t r a ' r. l'ine |
anthout alterln t#yg sal Smégﬁf ﬁPU&? ?gnggng% 2%e%r§p accordlng
to C ai m@én &g |qf Wil ghedihe n@e%@ﬁé BPUHBEeS"fI PA&elsf agiegital video in

each of Wmdﬂbféﬁﬂf%éé;ﬁifﬁ*ﬂﬁi&br%@béﬁaeftBeXGE%eb%EQES9&%&5@6¥§t1&Mth
nulI's so. as to effectively reduce the nunmber of pixels per Iine wthout

alterﬁhg dife R eRFedock rate, and in that t he processing neans further
conpri ses storage neans .and means for - witing the Iines'Of pixels pr oduced
by the reducing nea qgo t he storage neans_at thz ﬁ% I|n cl ock 30
rate, and for readi ng*% Tﬁ%%?@pBﬁ? b?gtﬂgagfoF3§ 4 én@e F rate
to ef fect arvarnder® tonpressi tre peducednsufiberpoéyeikeds, thmdnnls bei ng
witten into the storage neans. 35 8. A television apparatus conprising:
a source having a given clock rate for providing a digital video input

si gndl0 havi ng a gi vethe jarParatuanfunthexerompraseguaeans $aird gi ven cl ock

- r-a'te?'pr't-:v'entin'g?the_'me_mor'y means.from:storing the nulls.
6. Apparatus accordlng to Claim 1 or 2 wherein
the source includes means for converting the video 1nput
15 signal to dlgltal form hav1ng a glven sampllng clock rate
and number of- samples per line, and ' '

~ the processing'heans includes means for reducing
the number Of_SampleS'per line without altering-the said
20 sampling clock rate. ' '

7. Apparatus accordlng to- c1a1m 6, whereln
- the reduczng means produces lines of digital video in each
- of which there is a reduced number of plxels interspersed
25 w1th nulls so as to effectlvely reduce the number of pixels
per line without alterlng the sampling clock rate,.and in
tﬁat'the'processihg means further'compriSes storage means '
and means for writing the lines of pixels produced by the
reduclng means 1nto the storage means at the Sdld sampllng clock -
30 - rate, and for readlng the plxels out of the storage means
 at a hlgher rate to effect the t1me compre551on, and means
for preventlng the ‘nulls being written 1nto the storage
means. '
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iate converter neans coupled to said source for convertlng said v 0 i nput
signal to a video output_ signal hdving a reduced nu m““hﬁu Qa&j l'ine
interspaced with null intervals so as to 101 effecguﬂ““ﬁ pi xel
rate w thout changing said clock rate; storage neans:* nfan$ for mwltlng
sai d vjjdeo output signals into the storage neans at said given clock rate
and 15 reading the storedBsi ghatelerision apparatysocrmpaising:provi de a

time Cofipressed video outpud 4Pl havithd i GiyeROcTBARS rhtle Bozventing
storage of said videg out Hilsfaj during sal I nterval s thereby

effectively to pA Videriineut sigRal havimg @ @dved i nto

the storage neangine acafaa:tand COIpESODNER bW dPuidhetbesainvgivensicivekf the
nul | |ntervq% , said reading and witing nmeans pausing fromreading out the
a

stored signal bet"®F signal lines, so 25 that the line repetition rate
is'increased by a factor PdraméIcmnvéwwercmmamss¢@mpladtnb Kadll sbaricene

s T cesed VI AeE 8k idpyaithg, SR VRIRS LA | 614081 OB VBT "
described with r@f@mm:esitqna'—l chaeing optretuted mymbedi Ofepikelsi pere 5 or
Figure 6 of .the Oyl "Grer¥baced with null intervals so as to

10  effectively reduce said pixel rate without changing
said clock rate; |
storage means;
means for writing said video output signals
\,/ into the storage means at said given clock rate and
' 15 reading the stored signal out at a higher clock rate. to
provide a time compressed ‘video output signal; and
inhibiting means for preventing storage of
said video output signal during said null_intervals
thereby effectively to precompress the video output
20  signal during writing into the storage means by a
' factor corresponding to the relative density of the
null intervals; -
- said reading and wtiting meahs pausing from
reading out the stored signal between signal lines, so
25 that the line repetition rate is increased by a factor
K,/ | ‘N smaller than compression factor K of the time
compressed video output signal, when compared with the
video input signal. - | |

30 9. Television apparatuszsubstantially'as
hereinbefore described with reference to Figure 1
optionally as modified by Figure 5 or Figure 6 of the
‘drawings. -
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