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In progressive scan double-frequency scanning

20 Format, for example. K the 171("(\7“11’\(1’ interlacaed televicion
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signal, such as illustrated schematically 1n_FIGURE 2, may
be processed in well known techniques to produce, for
example, pairs of video lines of R, G and B color
component video signals, whose picture content is to be.

25 displayed in corresponding pairs of scan lines of the
progressive scanned raster. A video line of each color
component video signal may include, during a period H of a
given video line, that in NTSC, for example, is 63.5
‘microseconds long, a picture information containing

30 portioh that is 52.6 microseconds long and that represents
the active portion of the video line. This active portion
may be considered as being divided into a series of pixel
signals that represent associated pixels, or picture
elements, that are displayed at corresponding locations

35 within a corresponding horizontal scan line. The pixel
signals may be distributed uniformly in time throughout
the active portion of the video line.
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interlaced television signal.

, In a réster scanﬁing displaV'svstem
distortions, such as east-west'and linearity distortions,
may occur. Additionally, convergence distortion of the
tricolor electron beams may also occur. For example, when
a television video signal that contains picture
informatien.of a pattern of, for example, vertical lines,
is displayed on a Cathede ray tube (CRT) screen,.eaSt—west
distortion, if left uncorrected, will produce the pattern
shown in FIGURE 4a. Note that the separation la between
distorted vertical lines 77 and 71 along a horizontal scan
line 40.at the top, or along a horizontal scan line 40' at
the bottom of fhe:sépéen is greater than.theeCOr:esponding

separation 1, along a horizontal scan line 41 at the -

center of thz screen. The different separations occur -
because the geometry of the CRT is such that the electron .
beam travels a longer distance at the top or bottom of the
screen than at the center, during the same corresponding

portions of the trace interval.
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information of the output interlaced video signal that was
read out from the memory is displayed. The output
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20 interlarced viden c'xnna]_ is then di splaved without raster
- distortion of the picture. The output interlaced wvideo
signal includes video line signals that occur at the
horizontal rate, the rate at which the video line signals
of the incoming interlaced video signal occur. ~The output
25 interlaced video signal that provides raster distortion
correction may not, by itself, be suitable for providing
\;’ picture information to a noninterlaced display since it
must first be time-compressed to be suitable for display
in the noninterlaced video display. Disadvantageously,
30 such time-compression may result in the loss of the timing
information that provides the raster distortion
correction. '
In accordance with an aspect of the invention, a
video display apparatus responsive to an incoming
‘35 interlaced video signal is used for generating from the
video signal a noninterlaced video signal that centains in
a given video line signal a plurality of pixel signals
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| In accordance with another aspect of the
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invention, in a progre sgive scan'disp1=y °ystem that
displays a plcture derlved from an interlaced video
signal, the pixel 51gnals of a given video line of a first
speeded-ﬁp color component video signal are |
time—distributed'ih such a Way'that the ccrresponding
25 pixels in each corresponding scan line of the CRT are
dlsplayed at approprlate locations in a manner that
produces a plcture that appears undistorted. | &)
In accordance with a yet another aspect of the
' 1nvent10n, both v1deo 51gnal speed-~up, that is used in the
30 process of displaying the interlaced 1ncoming television '
signal in a ncninterlaced.ecanning format, and raster
distortion correction are performed simultaneously and by
common speed-up circuit ccmpohents._ Advantageously, the
circuit complexity'involved-in additionally implementing
35 the raster distortion.correcticn scheme of the invention
is relatlvely small.
In accordance with a further aspect of the

invention, a voltage controlled osc1llator (VCo) generates



I n accordance with a further aspect of the invention, a voltage controlled
oscillator (VCO generates -5- an output signal that is utilized for
speedi ng-up each pair of col or conmponent-sw deo signals. The VCO out put
signal may be used as a clock signal having a progranmabl e frequency for
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aspects of télbemertent ThaveDbERNra8adikhpiroghalndds i frabrARRL: Gt hon No.
9011712. 8 by, lch 5£$eged-u$ rgd blﬁg and_green video signal s are
generated; FI IO T FhtRutier e PF§§PI?}gpﬁéstﬁﬁﬁﬁgaapa§P&ﬁiSPtan
NTSC si gnal afidthe sstovpgedelement. vi The 2Q0 otitppitayiappar akbks aof FI GURE
1; FlI GURES = | S e; | y .ing di agr a useful In
expl ai ni ng t éﬁgﬁ%ré i%%?%fl?HQQQE%Q%ggzg&oFaéﬁgEﬁ%e%;%EIEgEE§e4a and 4b

i |l ust it e dfEgIUSNEY sdotftoblatomaycagsut bycease wést fprneushpae,
distortion aiddnpit Zo8k v, ¢ el ive

incom ng tel evi sion, si ééﬁéggnfg?ﬁ§£§?€§%?353 %ﬁgég%ficgﬁcgg?g?qhggﬁﬁES 5a
and 5b il udiidtte schehft cansyrrepgtedanBrEscatsei displaredisgnationhat

contain substantially B thé derdwiiy: pi cture information and that are

Qggpted for display at_the tOf and at the center of the raster,
respectively; and Fl GURESERE| | st tutkatefepnvidar §igpdasgarRRAEGALESL | Ni Ng

unit eﬁﬁodWembadyEmﬁSa@ﬁeéh@léﬂveméipﬁeséﬁﬁtih@ention, and that of
Divisional Application No. 9011712.8 by which speeded-up
red, blue and green video signals are generated;

FIGURE 2 illustrates, schematically, the timing
diagram of an NTSC signal that is coupled to the video
20 gisplay apparatus of FIGURE 1; |
FIGURES 3a-3h illustrate, SChematically, imin .
diagrams useful in explaining the operation of the
apparatus of FIGURE 1;
FIGURES 4a and 4b illustrate display distortions
25 caused by east-west pincushion distortion and horizontal
W, - convergence error, respectively, when the incoming
television signal contains a picture of vertical bars;
FIGURES 5a and 5b illustrate schematically two
examples of video line signals that contain substantially
30 identical picture information and that are adapted for
display at the top and at the center of the raster,
respectively; and |
FIGURE 6 illustrates schematically a diagram of
a timing unit embodying aspects of the invention, that is
35 suitable for the apparatus of FIGURE 1.
FIGURE 1 illustrates a video apparatus 150,
embodying aspects of the invention, for displaying in é
CRT 119 the picture information of an interlaced NTSC



35 suitable for the apparatus of FIGQRE 1.- FIGURE 1 illustrates a video
appar atus 150, enbodyi ng aspects of the invention, for displ aying in a CRT
119 the picture inforrrat|on of an interlaced NTSC -6- television signal
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display in each display line of a second set of alternate
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the corresponding display lines of the first set to form a

. frame of displayed.picture. When the picture information

25 displayed in a given display line is supplied from each
signal of the first group. of signals, the picture

1nformatlon dlsplayed in the 1mmed1ate1y precedlng or
follow1ng display line is supplied ‘from each signal of the
second group of 51gnals '

30 ' In one example, 51gnals I 9 end Ya may be
identical to s;gnal_Ib, Qb and Yb' respectively. In such
example, each of the correspondlng signals Ia’ Qa and Ya
may be obtained from NTSC signal 130 using conventional
signal component separation techniques. However, '

35  different methods have evolved in progressive scan systems
for generating the two groups of concurrent video line
signals such that the two groups that are not identical

provide a more plea51ng picture. For example, an
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err] that are co ed to a an e e ction age 500.
St age 500 corn‘?srpo? I%%Wjol?\o:gir? n?sszf'mllaﬁn% 8, ﬂ ’6?‘?‘263?&1
deflectlon\Matrxg;4ﬁﬂbzﬁmmllazayegemenatdef$Egnaba Ry nd PganalB from

a

respectlvelgg T. ffequency of 25 hori zont scanning contro
dH (%Hﬁ%tr ively,Pl[err] Dbeing the conventional scanning

nal [err]
equeﬁ&& of a standaﬂ%WﬁQﬂ%wG%ﬁbn13%c%$v%¥G RBt 2e#pl 8§80t GEuURbAFeRPi Bnal
interlaced SGMIH id 0 NBd o Jf'ef‘fémleﬁcy 'Pimi!ﬁ@t hfadt §§§nﬁtﬂ915@§t rol

signal [err |II str tiv , - in the_standard
tEPEVISFOH LEB%I %. 3} %ﬂﬁq ﬂ %éyertlcal sync pulses o% NTsC
signal 130 for generating a horizontal scanning control,

or deflection cycle forming signal S and. - a vertical

2H

scanning contrel signal S, that are coupled to a

Wl e =algaiaa =i ==

)
(]

'horizontal and vertical deflection stage 500. Stage 500

SH and'iV in a horizontal
deflection winding 432 and in a vertical deflection

controls deflection currents i

winding 431, respedtively, of CRT 119. The frequency of

25 horizontal scanning control signal S is, illustratively,

2H
2fo, fH being the conventional scanning frequency of a
standard television receiver that employs the conventional
interlaced scanning format. The frequency of vertical

scanning control signal S, is, illustratively, the same as

30 in the standard'televisiox receiver. Timing unit 430 may
include a phase-locked-loop circuit, not shown in FIGURE
1, that is phase locked to horizontal sync pulses hSP of
NTSC signal 130 of FIGURE 2 for generating each of clock
signals 230f-230i, and 2302 of FIGURE 1. Timing unit 430
35 is described in further detail later on. -
Green signal Ga' for example, from matrix 439a
is applied through a terminal F to a 1-H delay 434 and to

a 1-H delay 435 of a speed-up unit 433 that



i ncl ude a phase-| ocked-l1oop circuit, notoshown in FIGURE 1, that is phase
| ocked to horizontal sync pulses [err] o? NTSC si gnal 130 of FI GURE 2 for
generating each of clock signals 230f-230i, and 2302 of FIGURE 1. Timng

unit 430 354 's_ ﬁg&;élége%?)lgﬁ&ﬁsgf her deg énl %&ﬁa?”c; (%Je_?,glﬁ%gggk [err]

for exanpl e app‘#l ed t roug terki na
del ay 434 aﬁé%lé R ldadhychepngt & tperinap Gnte a33-Ehdelay 436

time-conpregs@s +o @ghal- I-i%’er]]a Q:ﬁﬁfbﬁlxﬁﬁtad: 4@3ri:h£t0€ixﬂalébﬂi ééggegs
appl i ed thr%{%ﬁ t er m nal I—F | ay 437 of

n
unit 433 th rrplEéscgb?fg Jgrfﬁldetje?Y]‘XnE'é%h"‘%?‘ 14Fl5de1*é9 aﬁ¢t§3234
435, 438 andla&S?:oﬁmprﬂ&y fiomgy-ive first-owtf (FeropubufFerd) thutfmrg bhat e

may be |nplene ted Si anal o r n FI GURES 3a- 3h o
illustrate &g'ﬁ l{: qnslsé‘nsq aqﬁqf ‘-gcfg% %ﬁ%+€agf£$$ﬁ?ﬁ§uafagr ans of cl ock«"ﬁax
si gnal s 230f, 2309, 2$tIIGUeRES m3fof1H1&1FaEa11¢ $ehq:mctlce1;1y ahat 10 are

l ed t | 4, d-
coupl ¢d 10 Lafipdalettaitbisngdy o d3ondip Sdeldle & nggékéﬁiéﬂgissfgien? P
simlar i teﬁfﬁocfrr 2@@&4 @3Ph and A3 gnk FIEURE o} W@WBW@I—BCK

sanpl e3qof, ak@r c@&i‘ﬂ]é'@,towld-@ ddngy s ©d @wna&s@a 23518ng Eb‘ﬁURE 3a into
1-H delay unit 434 .of FIC}Jr’Sé?E bet ween, . for tine t5 and tine t8 -

at, illust rﬁFﬁPgFﬁlvglé’o shegd R "H}’ofck"‘:?%lt eng]a‘gi}?}’ uBErReEd B9dt he
short verti eginblon.@eanl IF TGURESO (1 e P Geld rBa+ 3t erapt-e@énfl SIME136. items

Si mul t aneo n |es of -
v: deo |i neuékﬁ’fg‘?’ Si gna -0 %]‘t@{)gsné{?f][ % hﬁefgﬁi%a%i C}ggﬁsgﬁﬁt ed by
the tining dhmplem off ,FITOUREMP Jent 0719 dbimy 3 tofi3sighakl GUREL1 at,

i ITusty gt ' V?&&UR&:“%aS%%of '1f-§$ &“él%}‘ 0 4é\@t8ftfféuﬁﬁeltb€w§eﬂ' a%?m of -

FI GURE 3a nmay represent,- S respective context, an signal s
[err] or BbeFﬁm§é@ord'éﬁ@et\ﬁ tﬂ%ldarFin%epe"%ﬁ Q)"F' t%@?ﬁ’&’éﬁ?%ﬁﬂlﬂ h& sanples in

unit 434 of c6heRELL farr%tcldmfﬁd ®itle, s IERLuOHEatéd b FeeRadsaboek rate of

cl ock si naI
9 %1ca& ilnes in the corresponding interval of FIGURE 3d.

Slmultaneously,' clock 'signal 230g of FIGURE 3e clocks in

o
o

:amn'lnc n-F vwﬂnn line 1432 of signal © that mav also ke

ine signal , that may alsc
schematically represented by the tlmlng diagram of FIGURE
3a, into 1-H delay unit 436 of FIGURE 1l at,
illustratively, the same flrst clock rate. Note that the
timing dlagram of FIGURE 3a may represent, in the
25 respective context any of s;gnals Ga,_Gb, Ra Rb Ba or
By, - R | _
In accordance with an aspect of the invention,
the samples in unit 434 of FIGURE 1 are clocked out, or
read out at a second clock rate of clock signal 230f_thet
30 is illustrated SChematically by the short wvertical lines
in FIGURE 3d between times t9 and tll. The second clock
_rate may vary between times t9 and t11 for providing
raster distortion compensation. The second clock rate is
higher than the first clock rate so as to provide an
>N of FIGURE 3f that is speeded-up relative
to, for example, signal Ga’ Similarly, the samples in
delay unit 436 of FIGURE 1 are clocked out, or read out
at, illustratively, the second clock rate, that may be

35 output signal G



30 Is illustrated schematically. by the short vertical lines in FI GURE 3d
sbetween tinmes t9 and t11. The' second clo2k rate may vary between tines
[err] and [err] for providing raster distortion conpensation. The second
clock rate |s hi gher, than the first clock rate so as to provide an 35

output si gn@lFeMITIGPIR GIE StothatigRakRied-ap iblustyeted, for

exanpl e, si menﬁtl%armlprﬂ;y tﬁélesmlxeértﬂcslplwnélgl1n4§§c@ﬁEFiQJRE 1 are
cl ocked out rea i1l us it t he second clock rate, that
may be _be q'ﬁﬁ Iq"e];2 %%ﬁ ’S‘h | S S JENAT| }EE rEeRE out
schenmat i cal |frday delimyshorit V34 | axad 4361,eSr¢sp£d:ﬁiFEL33ﬁ HEt MEGURE | Desré 12
and t13¢g The, uni t 436

reSpecti veI y,O%Waj?rE{q#lgEr 2:1{3181?1 c%ijuépllg n%dﬁ t2 t%‘?ﬁ%&l &and B of a
SWtth 433a respsddnieidty. Mn esample of a pixel signal of s:.gimal Gais
schemat i cal l;% @AH&&@&C&M 1IIl?séf'§té&‘ 11 G 3pas Fixgﬁfssw 1ggustrates

schematical ly si gna Lg 1S coupled by a g "433a to a
termnal 10 E RFS %rﬂt#@?’éﬁ?«‘[ﬁﬁ t5Fhema Ll gRblY [239Babf G4 ni ng

uni t I430 thmht rtlisCQ:leipiSetd E}%[mﬂf’érﬁcté&ﬁtm?ht desmasadsrpét t eﬁerxﬁ:f.n&’lxtm
si gna are readq aqut of _uni an a ermna A to
fo?m til(g correspord ng‘ &sgr%ntol?mslpeecgé@ﬂ e%{)&?%L 2:? L[ Eiping
bet ween, founi% 43@xanpigpen |mu;916mctd ]ﬂermamal |EISt1li@.t§pledadleE-|-@JRE 3f
An exanpl e qf ee al S | ca | ust

A GRE Bt f SPEASty o ikl a0 e SR RREINY S S A o

wi per k of ERAURRAL, auppaeésmﬁ\si@mnalnmg &9 gfeitm [@ne]cmmndmg

speeded- up 29 gna3aEl &peddediniSlvidddal fhe IdPdnA & ! W Bibe! HOEL 436
and t hat appear at termnal B, to output termnal E #Rtween, for exanple,

‘ihres £92 aRFamPieor LEMGIRERANG L1l 4 @ HeHitrratedckn oF HFRE 236h of
FI GURE 3c chackxamplel @F &f spatred-uie plﬂaepfsﬁgﬁmllé eschemht IS RE 3a 25
betvveentlrreé %ndtlnet}aft%%b;s{{réo un|I 435 of FIGURE 1 at the
first cl ock*rABETEETES G § AIE9 0% i S h B eURE 3c.
Si nul t aneoubkyyweenotkimes tg -tyq- leew1se, wiper k of FIGURE 1, in
response to timing signal 2302 couples the speeded-up

20  samples,; or pixel signals, that are read out of unit 436
and that appear at terminal B, to output terminal E
between, for example, times tl12 and t13 of FIGURE 3f.

In a like manner, clock signal -230h of FIGURE 3c
clocks samples of video line 141 of signal Gy of FIGURE 3a

25 Dbetween time t0 and time t3 into 1-H delay unit 435 of
FIGURE 1 at the first clock rate as illustrated by the
short vertical lines in FIGURE 3c. simultaneously, clock
signal 230i of FIGURE 3b clocks samples of video line 141
of signal Gy of FIGURE 3a into l-H.delay unit 437 of

30 FIGURE 1 at the same first clock rate. In a similar
manner to that described before, the samples in unit 435
of FIGURE 1 are clocked out or read out at the variable
second rate of clock 230h, as illustrated schematically in
a simplified manner by the short vertical lines of clock

35 230h in FIGURE 3c between times t7 and t8. The samples in

unit 437 of FIGURE 1 are clocked out or -read out at the

variable second rate of clock signal 230i, as illustrated

schematically in a simplified manner by the short vertical



signal 2301 of FIGURE 3b cl ocks sanpl es ﬂ; video line 141 of signal Go of
FIGURE 3a into 1-H delay unit. 437 of 30 FIGURE 1 at the same first clock
rate. In a simlar manner-to that described before, the samples in unit

435 of FI GURE 1 ar o% ehached {QiHa 10 23“(?:?%@%1@1512& h??"afé ééﬁ@&? d rate of

cl ock 230h, "as Tl Pastiared schematic ly in a si manner he
short verti betweenesiglescitdclargh t6 230ke rﬁ*ﬂ‘m Qéo%e’tmk'én‘lﬁﬁrré@dt? and

t8. The sagphegd %I'd;lﬁnfs 4.3%11@ c%xgipé%i L @reeshPsked GUANGI DI 68dsutcAl the
vari abl e second rate of clock signal 230i, as'illustrated schematically in

a sinplifi e63§ﬁnn6teswq1ﬁé’%1l¥ort vertical ~ -10-. lines of clock signal
230i of gFIl GURE 3b, res{dgeir W@bouﬂllﬁﬁs/\lelﬁ[’etsmléé andl pbxeIhgignapkestfromy

unit 435 and 437 f FI. GURE 1 ar.e to termnal of ,switch
433a, respell f*g' otk ‘?3@‘%&‘9‘%’% u€ et ?ﬁg EcﬁplgweenoFlpl el
signal s of wai hndsﬂzsatoﬁ @rIrGURE Z{ftfommmrammmpeedbét-ueealgnats t7 and

t8 of FIGURE 3f f e i rkof-”
FI GURE 1005§I23é tﬁ'g{eg’g' p| x:t?jie I gha sggféﬁﬁ &4 Jshg %ﬁ§%1e%ﬁapf

termnal E p@xelbgmmia m’fbslmdtdﬁw &L tqm%nalsﬂan‘ap termingl E| GURE 3f

that apgear gedlycles! Hifidls Eolard @KE 1:r1ﬁ9§1ta¢ abecs egHeHIbORE 3£
time-nultiplexed, picture infornati on of SI and C?pof FI GURE 3a.

The pi ctureth#:oraﬁ’@teia(ﬁ? Gt Sefminak & 9t & ‘&Ea p%a tains Fp8rnate time
slots, 15 lsg,gg%a@at Iyclmh;fmpiate@,xap[smd:mreniﬁfuahatﬁ.enr]afand [e(r]I r] -
respective o FI GURE ) er e ied to .
conltorol the ectai"cé] %ﬁ#gﬁ]&&] 'glll ii’g%g{é épifdkoﬁzgggh .

FIGURE 1, t b&‘t sngn]ﬂﬁs IatruistG tanmwr%omtalu‘geeuatentwel ylpbsspeedup ,
unit 433 ha%egga 1)5 aa{Ld Gol f@ia@iéesmegr%ig tegingha B P

and G réspectl s oe up uni t recei ves,
fromtim ngtym %,43@5%%#8%}}%&% E?FéHR%r%ffEﬂcf?EﬁaﬁF?néaupygl ent to

fC' ocks signglignel 2300 FPriedtd é&@ér@petnéegréem baebyrba bBaah 433
or
gun of CRT 119. :
A speedup un1t 433" in FIGURE 1, that is

20 x'l'lnwl"r'a*r"lvn'lv rn'an'rnr-'l-pd gsimilarly to speedup unit 4233

- Mo Hal

has terminals E", F" and G" that correspond with terminals
E, F and G réspecti#ely, of Speedup unit 433. Unit 433"
of FIGURE 1 receives, from timing unit 430, clock signals
thaf'aré functionally equivalent-to_clocks signals

25 230£-2301. ‘Unit 433" operates similarly to unit 433 for
generating speeded-up red signal R2H}

A speedup unit 433' in FIGURE 1 that is

illustratively aISO_constructed similarly to speedup unit
433 ‘has terminals E', F' and G' that correspond with

30 terminals E, F and G, respectively, of speedup unit 433.
Unit 433' of FIGURE 1 receives from timing unit 430, clock

' signals that are functionally equivalént to clock signals

230f-230i, respectively. Unit 433' operates similarly to
units 433 or 433" for generating speeded-up signal B

35 Thus, signals R.., G.. and B, of FIGURE 1

_ 20" 28 %P¢ F2m
provide the picture information of interlaced NTSC signal

2H"

130 for display in non-interlaced displéy format.



- generating speeded-up red signal [err] A speedup unit 433" in FIGURE 1 that
cis illustratively also constructed siml-dd-y to speedup unit 433 has
terminals E, F and G that correspond with 30 termnals E, F and G
respectively, of speedup unit 433. Unit 433 of FIGURE 1 receives from
timng unit 430, clockI8 gn&PEvERddonad. elaMisian Wiapliathl amRanares ock

signal s 230f r2s8er HESROELL VAl YayUbel cbiFecter] digﬁ?mo'iilmd‘@!ﬂé’ ﬁﬁé units 433

or 433" for generatin ee ed up signal [err S|gnals
CertT. of i SERBRhGT DR e SHE, Gioe SORITRE (BRSNS et AP TR
siqgnal 130 fon doapi:a;:tl nlnonildnbelalp@ta&timﬁasplsw JdHOFIEURE 1) I’EIﬁ)Oleng

copventignal aLgLexLsber gS%%n%&%%ratﬁ%u&%efﬁ%'ggégg%o%% BBt i of

cofrected by Re scanning ‘current, "suc
FIBOSRE 1. | nacgnmpésshednwvftheutappair»dtaasoxs@ﬁ)fsdanaim Tuzsrenl i

aspects of the inventiopacfli phigehi grigglgrlr 1 Cﬁ}, p:%cc%’rp}lééyeﬁg#ﬂé hout

modul ati on of scanning current [err] Each pi'xe exanpl e

video |ine o?fgg€8ﬁnsﬁgﬁ§PlG§HHaPtt§FﬁmﬁﬂaLEEf%ﬁxﬁﬂHR%FQ(iquPQrﬁﬁRUt

term nal of téem§haenNo€l ekl @ﬂebﬁamlwr% Qgﬁmllg%rﬁfo@ CRr 1100r4tespondi ng
instant: that is sel ec ni.t .430. accg{dance with an aspect

of “the HhvenPPERESPRBATRR NBSEANEL AN 18 ASRIES Sl deimiithei 450-
correspondlng pi xel d|$playedrdanbbewa¢meem.@hpEEE.bﬁQtﬁaxxnvanﬂldn,

hori zont al - %t{:?ﬁlﬂé Bgesﬁhﬁcgagglbgi%a]ﬁ éﬁ’s& e Gan line so as

to eliminate the appearance of distor bt cture.
Sel ecti vel y varyeagopdangi riKkglofispd ayedelors |tgx?aIS§l’le§-mmfe GRY dd:ﬁ:)ensat e

for geonetryy é&féthﬁna' ﬁo%oﬁ%al EBs(i.Qﬁro'i@%tf the 2IVMEOY igletnd i NE N
of ,- for_exanple, ,NTSC signal _13 20 the pixel signals of

Widleo 13he nvhEBLRi EF?l EGF%dlﬁﬁFf 5Pn1a§ e eliminafeside FaReanafiaRSE, in

accor dance vmiﬁtbhelbﬂsi:nsmadaﬁdpmgeunpfwuﬁne di Stenideitiiag 1B} *alsrialepng
t he correspondi ng. scan fng on_t.he.scr.een.of 119 of Fl GURE :% ;
In some prograSstyBiREantt EPEVPLRGE SySrats. J'tshéi ne to compensate for

geometry distortion in CRT 119. In contrast, in a given
video line n of, for example, NTSC signal 130 of FIGURE 2,
20 the pixel signals of video line n are distributed

uniformly in time and: should be displayed, in accordance
with the NTSC standard, as uniformly distributed pixels
along the corresponding scan line on the screen of CRT 119
of FIGURE 1. |

25 In some progressive scan television systems, the
sample read-out rate, in a speed-up unit that is similar
to, for example, speed-up unit 433 of FIGURE 1, is
constant. Such constant rate may be equal to twice that
of the sample write-in rate to provide double frequency

30 scanning format. 1In. contrast, in video apparatus 150 of
FIGURE 1, the sample read-out rate, such as the frequency
of clock 230g of FIGURE 3c, between times t2 and t3, may
be different in different segments, respectively, of each
scan line, as described later on. Furthermore, in other

35 progressive scan television systems, the samples are read
out, in each scan line, beginning after a constant delay

time td from, time T at, for example, the center of the

2H
preceding retrace interval.



sanpl e read-out rate, in a speed-up unifjthat is simlar to, for exanple,
speed-up unit 433 of FIGURE 1, is constant. Such constant rate may be equal
‘to twice that of the sanple wite-in rate to proylde doubl e frequency 30
scanning format. In ggniragkdane’wde® IPRAAHE Hit MAHE 1, the
sanpl e read-out rate, such as the frequency of, cl ock 230g of FlI GURE 3c,

bet ween ti ERVeDTLHAR- t§henﬁ9m8 eirf P& Bt hIrekentasIRFated with

respectively, gweﬁaﬁbaﬁcamnlel ae asadedut edyimiiig aftdrird hegr®ye, in

'n each scatrta Bhor AIERG 9t SHoF BAVABE CHAShN AP or ] from G

[err] a8, fosreespphdinghdiféetrentofscame limecedi N raie acoanples vithe: -

-

el o oo SRRBIE cdbbliofe BTG A Hiinel! Y enOn. the Shdpkes. 0&:,(

pi xel signals,” assocCrl a en scan 11ne are read %u begl nni ng

after a del3, tiﬁes@narpt@iYFpgngOQflaM@t ﬂmryet?e:munfmbkmuabrscam
correspondi pondi f f e et sseanal eRamplel,n tRe ?‘é‘?ﬁ rdiE- SR &g {0eth

begi nning tipe, such as_.tine [err] of FI.GUR s separately contro | abl e
for each i Hef0e ERF e’sh EFHBL’ If]sgag’eédﬁ’c?sem e s"a‘rfb%l g r et out

begi nnimg tiémcél@trGBIBbméoun af group |olﬂ1651nés tBesigene time [err] that 10
is controllable on a

roup nes b I S ordance t anot her
aspect of the |nvent|g Eﬁ8r88P§§ fq]a%%s w&dﬁf €E_ Ie t he
sanpl e r eadimeentiodn, nhg delagpa;nalee am$ M&:ldpaaierﬁfdxy exanp bé | ethé or

Fypot het 1 ey oL FeharBE EELE), v e RRekracchy L Tndibodaptie 2 0

east-west raster distortion,
when | eft weekretled, for epeh ﬁﬁgélﬁpa}é’r tqqutl Byar A Rz o eF HFEREr e
informediom of the vertical bars is cont ained in 20 NTSC signal . 130 of

FIGURE 2.. Portion -"a" of a sca pearing .between lines. 71 and 77
of FIGURE 4a that is HFSPREy&d &31Pﬁ 4; qg? FHBLY of :

FIGURE 1, hasa® $kowshthe efigeeas o[foreTaJsﬁm- fde't Qfasatamadnétdmetﬂdn when
left'ﬁncorrected}lon the image of vertical bars 71-77. The
picture informaﬁion of the vertical bars is contained in

NTSC sional 1'an n+‘ wrmmw 2. Portion Wa" of 13 0

-~ -
w-:--n-— . - A B et L O\.‘H&L e e b A

v
[

40, appearlng between lines 71 and 77 of FIGURE 4a that is
displayed at the top of the screen of CRT 119 of FIGURE 1,
‘has a length la; whereas pert;on b of a scan line 41,
appearing between lines 71 and 77 of FIGURE 4a at the

25 center of the screen, has a length l that is shorter than
length la' W1thout being distorted, parallel portions "a'
"and "b" that appear in parallel on the screen of CRT 119
of FIGURE 1 should have identical length as follows from
NTSC signal 130. .

30 It may be desirable to dlsplay the entlre
plcture 1nformat10n associated with portion "a" of, for
example, scan 11ne 40 in the smaller portlon "al" of scan
line 40 that 1s 51tuated dlrectly above portion "b" of
scan line 41, in order to make the 1mage_of, for example,

35 Qertical line 71 in scan line 40, appear on the screen
directly above the corresponding image of vertical line 71
in scan line 41, as dictated by the pictufe information
content of NTSC signal 130 of FIGURE 2. In this way,

o



appearing between lines 71 and 77 .of FIGURE 4a at the 25 center of the
screen, has a length [err] that is srmwixs-than | ength [err] Wthout
being distorted, parallel portions "a" and "b" that appear in parallel on
the screen of CRT 119 of FIGURE 1 should have identical length, as follows
from NTSC si gra&it-¥egt 3mster distortian may e thalky di spl ay t he
entire pictUup®;mih@r@d. OFASIAG %trﬁj "fﬂé 'lé)q:iéé (?i| ree ?ed

scan line 40 in the smaller portign '’ scan |ne
directly abo@8tpdhe sampdesof °§ce§+9‘15¢4e IZF-?‘&}rﬁv oFRR% 4363 n%ﬁk%"‘ﬂq%t¢¢rage of ,

gor e??rmlg w3kth v\e@ttllccaa.l HaJrneyl?Jm %cﬁiﬁmlﬂeﬁ\%(ﬂfb:lf mmsn Qfla | h@f@ffeenM

irectly_aboye orr vertica i.ne in scan, |ine

ash(i:ﬁi_ct ated BYC P‘hg 3|aé(t %tl?tftq:lagﬁ (c)l(?rﬁ "EC}? anrde FYEFSRRAHIY FI GURE

2. ™4 this Wdylay tih@d- asess:tcuﬂﬁd mwaisthe rtho S amigh 1 ean mwmmtmuml y

el i m nat ed. IR tsgl ?xng_q_g,e 41 o% %f@) %to begi n readi ng out the sanples,
cia Wi

or signal piXels, at "are asso ‘h vertical bar 71 in scan line 40
of FIGURE 4a, after 5 Besadiseddhgy eliegtnasn deammmcin vekegity Ham the

cor respondi naos?s&aylttaurralm'o% S atlhﬁ@arfaxeseﬂm ligaln bafpdl in

scan line 41 of QURE 4a.. Because the el ectron beam sc veI ocity In the

hori zont@l dflPectltoﬁsvé?res%agl@ndm W@rryeﬁé}ﬁ)l%am%ﬁ?ﬁ‘?f@% ratg), sychs
desirabl e t oagabgtiveens aipes It?a(i*rﬂltt rastf.e metE FFe petdrrtddend 2 and t3

of FlI GURE 3e r ond h_the var. am scan vel oci t

Var yi ng sucthggd%gﬁt % 8@& ﬁﬁﬁq?ﬁ %iﬂ %Eytﬁigﬁﬁ&%ﬂﬁf§ﬁﬁg
distributionre&d&batpmm&b51$|dmsmwabhe11ﬂ(nrda@umb(nbﬁain1dﬁifotmne 40 of
FI GURE 4a, s@Q. e st j eI nal s
f incom ng ﬁﬁ%g¥é?8%gﬁ %gOQﬁ_Wkégﬁgg d#%ﬁfg é%oﬁ% ﬁ?%g#%gﬂn ef%%%le
ﬁh'é pi cthre Laner Alt Pén FEGCUREgAAl, s[Ber Es &ed q@nqsmncrlums:raa and 20

respecti ¥gk ¥orffiys aga%hho%rtreh ?J xlalgﬁ%ﬂalss & sl@pthPEdie screen of
CRT 119. The screen_of 1 |nc

signal 130 of FIGU
In a second hypothetical example, the picture

and G of FIGURES 5a and

information of signals G

2H(a) 2H(b)
20 Sb, respectively, of signal G, of FICURE 1 ig digplayed

on the screen of CRT 119. The screen of CRT.119 includes,

for example, scan lines 40 and 41 such as shown in FIGURE

4a. Signal GZH(a) of FIGURE S5a, for example, may also be
represented by portion 140a of speedgd-up signal GZH of

25 FIGURE 3f, that is generated by video apparatus 150 of
FIGURE 1 and that provides a corresponding, substantially
distortion free, image for display in, for example, scan
line 40 of FIGURE 4a. The position of sdan.line 40 is
shown in FIGURE 4a. Similarly, signal GZH(b)’ shown in

30 FIGURE 5b, contalns, illustratively, picture pattern that
is identical to that contained in signal G2H(a) of FIGURE
5a and that is suitable for display in scan line 41 of
FIGURE 4a. As a result of raster distortion correction of
video apparatus 150 of FIGURE 1, when the video line

35 signals of FIGURE 5a and 5b are displayed in scan lines 40
and 41, respectively, the picture patterns that are
displayed in each scan line appear identical and one
pattern appears directly above the other. Such pattern



for exanple, scan lines 40 and 41 such s shown in FIGURE 4a. Signal
[err] of FIGURE 5a, for exanple, may aI%‘ “be represented by portion 140a of
speeded-up signal [err] of 25 FI GURE 3f, that 'is generated by video

apparatye M n%g&ivég?é {iﬁkaEgﬁ?‘.d%%oﬁx Q:%]”%%Q‘El@ap.g paubstantially

di stortion exa . scan l'ine 40 of FI GURE
4a. The posiatt@rrofrsf;enmdn’éownl 3 BKe¥Aous PP‘@!mE%a sigidiarar|y, signal

[err] shownquighedk akd yoPs $ANFALORES] |'5|aUST5E>at ipg! B,a-@f_ctlarsrﬁptlt ern
that is identical to that contained in si of FIGURE 2H( a) 5a

and t hat |§]§m§%?f%¥mﬁ1§ﬁ Ljems QEalf“?’Fﬁé"&lf -of FIGURE 4a. As a result
of rasker distortion Tiereahpde obadi-dat bepdniingyg tithesf, Fdl@ldBEIﬂ.' when .-

th deo 1] 5 d_5h; di spl ]
40 and 43, a;épv‘?;m.w%f@eﬁlagp%et S L STIC USRS
scan line aylesy tidexsita! and bge pespectizepyar iy é:omiej veth&te
other. SUCRAAILTLL, foddexbipil) ! LAL! BELELY ordithlethRrd rgbers e L cal

bar pattern referred to In a previous exanple synbol s
in Fl GJRESCB%I tigh precedingf speedad-upi Videer étl@esu rrﬂoéire .qres dalay

functh tihe't.' of FIGUREes&amg! gréa%@ro%ab@marawnemen&s df rres T and
[err] |n FI GURES %a and 5b, resEgctlvel , Sel ayed b%r%el t| s [err]
and [err] mEPER SR T %?o?ﬁt? beeappe; ﬁ&fg Gzs (ai), the
Klgtnt e{ hof téldsle aﬁﬁm fdsut- eaﬂeia%ajr fihe spaacadneg @peﬁﬁ@dcmmﬂmﬂee,o 'tiha’te

e at del a El 5 ea an, del a trretdof
FI GURE 5b. *fhi t]‘g“% %%c% glaﬁg#RFérl%Pe%F%ﬁ'Gﬁgg ;ilréglﬁdn%t e£d fo
di spl ay i n RIGURE 5t 49 @daFtGiJREOtadlsbéla}ﬁ gnascame liige &l tafe Fslﬁ% _
where %Qhé@r% aPf ekl %ﬁté? b %ﬂ%pgeﬂ.efe% display in scan line 41 U

of FI Is at t center t he screen. video line signals
[err] and [err] of FI‘GJFE?S Lbnanaignalsr & previ @R Garng iHR FNEHRESerr]

and [err] hayidih B4 atipaspLevikeandulrehy] 1h€t%QQfa1]JsV@>’and:@f exapigy the
durations st and T a’ respectlvely For example, the
ratio Téb/T- in the dlstortlon compensated s:.gnals is,

11“=+rat1vel",'equ=l tc the ratic ’a”b of pocxrtions "“a"

SV
o

“and "b" of scan llnes 4Q and 41, respectively, of the
distorted image" of FIGURE 4a. Thus v1deo 51gnal G2H(a)
FIGURE 5a is compressed more, relatlve to video signal

2H(b) of FIGURE 5b so as to compensate for the
25 difference in the horizontal scanning speed in the
correspondlng scan lines. The de51red compression ratio
'1s achieved by hav1ng the read-out clock frequency, that
is used for readlng out the pixel signals of scan llne 41
of FIGURE 4a, higher than that of the read—out clock that
30 is used for readlng out the pixel 51gnals that are
displayed in scan llne 40.

FIGURE 6 illustrates a more detailed embodiment
of timing unit 430_of FIGURE 1 embodying an aspect of the
invention. Unit 430 of FIGURE 6 generates, for example,

35 clock signals 230f—230i that determine the sample read-out
rates and'delay times such as delay_time td or td' of__
FIGURES 5a or Sb. Similar numbers and symbols in FIGURES



ratio [err] in the distortion conpensated signals is, 20 Il lustratively,
.equal to the ratio [err] of portions "a=18Rd "b" of scan lines 40 and 41,
respectively, of the distorted i mage of FIGURE 4a. Thus video signal [err]
of FIGURE 5a is conpressed nore, relative to video signal G of FI GURE
5b, so as tolcotpehade, foa,the apdbp rgdicgtef eiwpderi dteme bori zont al
scanni ng spegghd#idhe. corresponding scan lines. The desired conpression
ratio i s achi eved by having the read-out clock frequency, that is used for
readi ng out the pixel ¥T8Raf3Iprlstaf PENELIGYREf SFpsURPURAednhitghar s¥REN

that of the g@&:@u&rcﬁﬂﬁ $hathae suppwéed Eﬁr al ééﬁkréﬁtQBhallhﬁaﬁhéQ'

si gnal s t hat e di s # n scan %3@ R% Il lustrates a nore
defail e enﬁ% ﬁ ﬁ BhPpe oFaF?EQRE TERHERGYngtabhmadPplcd of
thbk&nventlcwertimal438tefsEmGMREv§ fieomr athescokmespoadihhe, hdrizoaltatk

si gnal s 230f e r t tes I times
such as delaf%fsﬁ%éﬁerr %fﬁfgﬁgfé ? é?ggﬁgg g288§E %56 ?Qg ggﬁgérs and
synbol s in HEREsignal H2 isaceupled, tgbaanbaseldétsGthSEEIIaPhaSenB or
functi ons. Pﬁé%éét&ﬁaizJéﬁbﬁﬁlélcémgbftééecgﬁﬂlEﬁaiocan%¥8§ Sﬁﬂérﬁhﬁgeun'h

51 that- supplies, in a conventional_ manner horizontal rate”signal
haV|ng]é)fréﬁH%n%?e%HeT%ﬁr?faﬂdc%Pﬁhrﬁ%@ﬁﬁirSPea§|QﬁaPuFEPF]t?F@hP?He

correspondi rEpd £ ZOWed sOd vecdi sal psyatdes! &E&cﬁf sﬂﬁ'ﬁ@lsbﬂnﬁbviﬁ@ a

Ho t al t I det

et ect or 52 CUBITRE b0 1L esatvelye crBel  Bue o hlo8k 3Tomafgtl”

frequency cﬁlsianumledlthmwugh.alchalnuoﬁufrequenngld50adetsa5VCC550 VCO

50 d f, I ly, 1820 x f
provi ess% a4 C03@+égﬁ?géva§geétaﬁeaﬂfecggo Th gﬁééét Mﬁ y X

Cl ock si gnal rou aln requenc I'viders 53, 54, 55
ot 56 k% pM@Et@f yrsigm2l Tha phadmp guapms termanadnsyasf is skgnal

S6a at an‘Nﬁﬂéﬂeﬂé”éﬁrEﬁetéﬁﬁlﬁsofltﬁéefﬁéeuéﬁc&halﬁmaéﬂsoisthe frequency
dividers is Qpase conpared, -in detector 52, "wth signal herr] for
ase-compared, 1in detector 52, with 51gnal s for
supplying phase and frequency controlling voltage 52a.

Voltage 52a maintains a fixed phase and frequency

M)
O

relationship between clock signal L_and;signal HS.

Frequency divider 53 divides the frequency of
clock signal CL by 2 for generating a clock WRITE signal
that is used for generat1ng~each of the samples write-in
clock signals such as used, illustratively, in speed-up
25 unit 433 of FIGURE 1.

Frequency divider 54 of FIGURE 6 generates a
clock SEGCLK that is illustrated schematically by the
short vertical lines of FIGURE 3g. Clock SEGCLK provides
a discrete clocking edge in each interval SG, so as to

2n °%
for example, signal GZH.Of FIGURE 3f into corresponding
time segments. Clock SEGCLK of FIGURE 6 is coupled to a
horizontal segment counter 57 that provides an output word
HORSEG. Word HORSEG contains the location of a segment

30 divide each period H/2 between consecutive times T

35 within each video line of, for example, signal G2H of
FIGURE 3f. Thus each speeded-up video line is divided
into a predetermined number of corresponding segments SGL

- SGn. After counter 57 of FIGURE 6 sequences through



suppl yi ng phase and frequency controlli 8‘% vol tage 52a. Voltage 52a
mai ntai ns a fixed phase and frequency .2 rel ationshi p between cl ock
signal CL and signal [err]. Frequency divider 53: di.vi des t he frequency of

clock si gnaéa% Q¥ %Réouaee%ﬁbh%gﬁt@x@@is\/\@dl@ﬁlﬂmma ey dratisged for

~generating ea e sanpleS-wite-in Iock Si nals such as used,
i |1 ustrativipgludadspBed- G]%VQB hogizonk R 2, I SRRSTAESE VA der 54

OL Fl SURE 659@&&1;615?5 ahaltoahcsemst Ia:amntsen 9815t st nedddal |y by

the short vertica i_nes of RE 3 E V|d S l.screte

cl ocki ng edd@RPINELEf FHPEWEI géGPrgg'lgfst 35'{?0% (;% aIO'Leac pg}lg"c?aeﬁ-v 2

bet weers congtthinva tiven Padtofre fforamexbhste; 1s|@mpl@&d afn FGR:JUIE%f | nte

correspondi g b Begegmeni Ltk «SHCL K plh WO & i toa

hori zontal % count es an.output wor G Wrd W
HORSEG contaonsmﬁeofoeasuaﬁ 6f is g@g\m ized &4 t3R%P éacﬁfeeﬁ@éaﬁl. ne of ;

for exanple aEéQQil n[agrb] -8fr B HdRE ePlaraivss BAGH. ﬁpe@@%@rbé@ﬁﬁmﬂg ne is

di vi ded |nto a eter nBned nunber of corresponding segnents SGL -
After count®f S#CBfPFFGBRE &r8®Guences through .. -16- each of the the
segmenjgi ntervals SG af comBiREtign Reir@rthdh clneaten o ih wesrdmwr i zont al

eriod H2, it t nal An out put
or d HorL ! EORFEGoRnAC AORE TR prard fhet o A Sl Al ML €= " T
gi ven pi ct ureadr antyt hemory dROM)ayp&d i MGBWIICXMEB ofer GRS 1 :
11 ustrat | vebyo£a6Haeh Ml HeRSER anhdiRL) NoofefiBURRS 15 [nitialized
to zero by verjf g <

gnal R’ ofG sync sﬁa arator unit 51 at the _
begi nni ng ocomhcnapmnuw@rﬁr swgingy the correspo@mﬂpqm;% brd that

i ncl udg boéégmeﬁﬂslﬂ@B%la@@ HORIg s FFOVlldeSar?dl F NRebneestt esige word to a u

read only nmendry. (ROV) %spond ds err]

‘and [err] fSFegﬂéﬁcé’u@I# é’&l‘?ﬁknéﬁ%??iﬂ)%t % %%‘2 V\%g ;

horizontal ¢Rat ae&neahpllefderwais;;%tlm}ds thera ]mu]atmblme:} Wit réd t he
for generatlng the correspondlng read—out clock signals,

as described be;ow

Word F,., is cou analcg (D/A)

v
[

LR ]

converter unit 61 of a read-out clock;generator 64.
Converter unit .61 provides an analog. control signal AG
that controls,. 1n'accordance with the value of word FG'
the frequency of an output signal VCg, produced by a VCO
25 62. Signal VCg is coupled via an 1nput terminal 63b of an
AND gate 63 to prov1de clock Ge that:is coupled to
multlplexer unit 60. _ |

In accordance with an aspect of the invention, A

word F. of memory 59 controls the frequency of clock

30 signalGGCK_separately for each segmentlinterval SG of each
horizontal period H/2 of FIGURE 3g. Different words FG
that are stored in ROM 59 and are read out. in
corresponding different intervals SG'tq vary the rate of
clock GCK '

35 accordance with the type of'distortion being corrected.

Multlplexer unit 60 of FIGURE 6, that is
controlled also by output word HORLINE ‘couples, by

multiplexer operation, each of clocks WRITE and GCK to the

from one segment interval to another in



frequency of clock signals [err] and [err] respectively, that are coupl ed,
.-respectively, to a nultiplexer unit 60 f&7-generating the correspondi ng

. read-out clock signals, as described bel ow. 20 wrd FGis
coupled to a digital-to-anlog (D/A) converter unit 61 of a read-out clock
gener at or 64CXERSRORAENGNF1IBAL pldDrEeefaFIGHRECS £ont Asvedprgand [err]

t hat fontrmé"lodﬂa @f@@aﬂgngsow thabge pgbHeanl vobd, [ akr }tﬂn@% thatuarey f)fd
an out put si Pro gna err, coupl e
via an |nput£ii§§# 3ﬁno%fﬁﬁRﬁﬁtgﬂaf§QGB3Foaﬁﬂoépder@ﬁB% &P;F thathS

coupled to nultlpIexerownpﬁt6§1ghalavcordanoecmﬂubtam aspe@tFQbUREes

I nventi d o] ol s the enc | ack 30

si gnal ggK 2%%5%% *%df%?ngggéxseg éﬁKerva i e§§ uﬁ&% gghta
perted H 2 oftF:GURE 3. f@rfé&amplewotdmeFG t h&t FAGURE 8betthat REM 59 and
are read outgdila¢od rﬁfpgﬂdarnauﬂt%erFﬁtekntﬁevmeés_sagelya@eek gikgte of
clock [err] from one Segnent | nter¢ t o anot her cordanc

the type of &ime cFsjonthetnys coeréeerdtingst tgl arér tyni t The éﬂOPPGURE 6

that is contdéuydtﬁhéOoioyv@ﬁwmev\eéﬂayceu NE, c@ﬁuebnedbrsyrral toplewer
oper ati_an, of cIocﬁsEVRITE 7- corre%pondlng

S|gnaI]iQne§p S¢| QR EEU%%vgﬂoB$ﬁ§ iFoERPEi@ﬁélétzéﬁflnEE 230h and
230i, at t|nesnmhmala5$a|¢fusmmag&ﬁe|astﬁUREﬁradraﬁmab3e pnds&b
respectlvely S C | GURE 6 5 S
coupl ed as c og%égggﬂaég[err#f¢ﬁiE ?t %eéé%é%%% 8830 arting at, for
exanple, time [err] cﬁW¢¥¢1EEBBbNEh§nPP$1G§IabedadﬂraﬁSaWQudttpdaafter the

i medi ately r@&_@fh ti t i & bet wege S T
anount _of déﬁiy tlﬁggof'€§r+aﬁ§ttdga%d ?@ ﬂ]g?sac%ﬁ??oFngagdm%ﬂgggt?gl 10

bulse [ r] GratkicurEebectedt 10 sacappfreaealiith FHﬁuF°F€PﬁPﬁ&ﬁlBSa of AND

gate 63 by astmmr@mm@ mmzﬁmueﬂsrabapléa ﬁfa EkangEmﬁaba& gaseel bed

bel ow. Word HORLI %9pllg§uihe addr es

WO a.
enera se genera%or 59 recelves, at, for

example, each time T of FIGURE 3f, a corresponding
oH of FIGURE 6 from divider

20 €5 of the frequency divider chain. Pulse generator 67

counts clock WRITE pulses of FIGURE 6, up to a number that
is determined in accordance with the value of word Cawa-

2H
leading edge of a clock pulse D

such counting begins, for example, with.the occurrence of

>H at time T2H of FIGURE 3f. At

25 the end of such counting, generator 67 generates, at time
(T2H+td), the-;eading edge of pulse Gdl of FIGURE 6 that
occurs at, for example, time t4 in the timing diagram of
FIGURE 3h. The pulse width tDw of each pulse Gdl’

example, is sufficiently long for enabling the reading-out

the leading edge of clock D

for

30 of all the samples stored in the corresponding 1-H delay
unit such as 1-H delay 437 of FIGURE 1.
During interval tDW of FIGURE 3h of each pulse
Gdl’ AND gate 63 of FIGURE 6 couples output signal VCg of
VCO 62 to multiplexer 60 to provide the corresponding

35 read-out clocking edges of signal G During the

CK~
intervals in which signal G,, 1is not asserted, signal ch
Wl .

of FIGURE 6 is blocked by AND gate 63.



menory 66. An output word devd at a port 66a-of nenory 66 15 t hat |s".
sel ected in accordance with the corresp&ﬁdlng state of word HORLINE is
coupl ed to programmabl e pul'se.generator 67. Pulse generator 67 recelves

. at, for exanple, each_tine of FI GURE 3f - a. co ondi ng | eadi ng edge
of a clock pul se [errfRofC ?{’ ﬁécg FiSR A AFRES) © q'é%‘]lrb‘feqi PR r equency
di vi der chatime £D ﬁe+gta¢|;aw11n.cﬁ7lsoummgak@dle \tflat= quit esyiotniFdSURE 6,

U0 2 ohEShe 18 e SofFLEDBRATAS DRREONIRIC BN | iay A Of MOr ]

[err] Such countTng e Sccurtence of the | eadi ng
edge of cl mogmablenennﬁo@'f exa@gﬂae 3R lanezso-Lime &abisf. such

Count ' &gf?jéé %1@2199”§{:ah§§ bat p&b@j%ahﬁ{aﬂlet ke leadidiy efoe Gfepul se

of FlI t octurs- at exagﬁ time.t4 in the timng dlagraﬁi
of FI GURE :#PlaSJT%e ‘ﬁhFBetRFdflﬁI?MGPn@a epFeme. [fan p¥orthadifies s "

suf fi ci ent lyiteig éogleeﬁbbraq]pt.he r eadi ng out 30 . of all the sanples
stored in the correspfndlng H del %ﬁt§P %ﬁFh as H de 437 of FI GURE
1. During interval P S.OEPEBﬁE agQ ﬁﬁﬂ%ﬁ?ﬁﬁﬁrﬁ gate 63 of

Fl GURE 6 chthputhei 'bgnat;uéﬁcyobfV@@g&alt va Idﬁ,plﬁmere:&ﬁnpbe provide

the cogesnondiog 2 cai?gFa’Eg%ﬁ Ghogki ngrRdgey el i 1 ea D0 9 Ithe o

i nter I " Whi'ch not ~asserted,
bl ocked by esmnphee s3gna1 Gag- 15nna@c@¢év@|ar@ésm meah basp@cdeq)f t he.

i nventi on, $ﬂ>15‘§r£€ﬁ£] 1swhbfhm@uhhe 1sa@allabrmcioqytopagwrrfa;ﬂé Py3 a
correspondl ng vi deo |neAEer| od pr o rarrma bl.e on, for exar’% %
up of

line-to-1ineleaalsVCq F@PﬁgtpvéﬁyacFP sthed, hyg A
l'i nes basi ssswﬂhatheomﬂakas khienghalse smlfg@falamc t heitth ngsatnvidthin a

Pl veno o b P EESRATTEE P! BrBRkeTh BNl R . L,
i nterval durhegfwsieéncioofesagphd, VE gisl dosrbrolileddty atdisihsiateinged by
Video appar gl g 4502 nhGHESh, S8 WM bdiiRy | | Sauency of
_ Slgnal PH is coupled to an 1nput terminal of a

sample-and~hold, or track-and-hold “unit 69 that, in

segular and continuous cperaticn
FIGURE 1, samples signal PH of FIGURE
example, the vertlcal retrace 1nterval, and holds the

v
Q

~F xrq A A A
[o )4 ‘v ldCV [eyegseto]

during, for.

sampled wvalue until the next sampling period to provide a
signal SH. The sampling time is contﬁolled by vertical
25. sync signal V- During the period in'regular eperation,
when calibration does not take place, such as when Clock
Gox 1s required to provide the clocking signal to form v
clocks 230f -230i, sample and hold unit 69 provides _ :
constant signal SH that was established by the wvalue of
30 signal PH at the end of the preceding calibration period.

Both signal SH and word F. control the- frequency of signal

G .
VCg of VCO 62. During calibration, word F,. of memory 59

is selected to cpntain a predetermined,calgbration_value
that, when VCO 62 is properly calibrated, should result in
35 a corresponding predetermined expected frequency of signal
VCq for such value of word F Such frequency may be
different than the . frequency of s1gnal VCg outside the

calibration time. For example, such expected frequency



signal [err] of FIGURE 6 is acconplished by a phase detector 68, that
-conpares the phase of signal VC with thatSf 15 clock signal CL to
provi de a frequency contr ol signal PH. The frequency of signal [err] is
controll ed by calibrating word % %] of menory 59, as described bel ow.

Si gnal PH i s?@Bubfefanal ﬁ°|ﬁB§ Flesk &L- a daip devisddem Erom such

track- and- hokgpedtid QQeE;ﬁéhcyl nlaocorﬁ:@&ﬁﬂear b?ngﬁ@af&u;: :sgjlégrﬁ@eratlon of
0 rng,

vi deo apparat us_150 of

Tor Cexampl LT RASOUPRECRFOPSAFECE PAPELSa oL CHERES RS SAIFEF val e
until the nea¢rseupiongoﬁethedfreqpencydésap&mgb&heHHdehensampﬂm&gdm nme is
control l & a% grglcal 25 sync signal [err] During the period in regular
operatlon en caBGibration does not take place, such as when O ock [err]

i s™réquired to provi delthehenddkbagusdgnsitord thein el oaldip3ef poisai ,

sanpl e and he&ﬁraetioﬁ%emmedﬁg cashagh. s' gaaguéﬁ tahebhwar% establ i shed by
t he val ue of _30 signal _PH at the end of grece I ng | bration peri od.

Both si gnal @}fgﬂﬁe rHa%E??]°€oﬁ%98P1tﬁg FP¥q Sn@?téﬂn§ﬁgﬁ&F1V€ & VCO 62.
During cal i b¢&li®patiehdiheesriadf bifeﬁﬁbyyiﬁgl sa&ehﬁgt eélhbxﬁQﬂbﬁl n a

det ed calib I I br at ed,
Shoul d TdsuiorfessoRuiRgLy el EeniRhy SRiierorn RadibEpcioBI PR aR Saey o
signal VC foespectivaelye o$uwohrdiffergntSvalubseqifesdgnany SHe maydbkf er ent
th the f \Y l i.hra For
(han the {1 cqusBeyeol oL agele VEO: oubabobbe el WL RbatebeBop P
Any deV|at|dhﬂt¢5ﬁ$%uchI@xﬁé@hemultéQ&anylntsCeﬁrﬁsﬁneu sghemmgnalth8H. Thi s

arrangenent P DY d88 Bosang) etHQtnisCQFbQSEHOBu'tBJ.HEatthQOE%Q&B&%'%l%fn the
frequen ﬁﬁerforned for ®ne val ue o FG shoul.d be under st ood
I ti

eHBRht MRBrPechFed §Eﬁeﬁ€1ﬁﬁ§'r18€ t8gdParficulen &todkse,

d| fferent valabse ob f SsUgnal Skliney be ebiupleadtduai Bgntredl iteralin@n o er val

by applylng’tﬁ%”éé@ﬁffa£bra%égnCallbratlng the oscillator outside the

calibration interval.

Each of read-out clock generators 64' and 64"

20 operates qlm11ar1v to read-out clock generator &4 Fnr

o e ¥ -t e o

producing the corresponding sample read-out clocks for
units 433' and 433", respectively, of FIGURE 1. In a like
manner, each of programmable pulse generators 67' and 67"
of FIGURE 6 operates similarly to programmable pulse

and B of FIGURE 1

2u' Rom 2H

may be separately controlled by clock 51gnals GCK’ RCK and

BCK’ respectively, of FIGURE 6 that may be generated,

25 generator 67. Thus, signals G

each, independently of the other two. .
It should be understood that various other types
30 of raster distortions, such as convergence error or
east-west distortion, may be corrected by the arrangement
of FIGURE 1. For example, convergence correction may be

obtained by controlling clocks G R and B separately

CK' "CK~ CK
and independently such that the pixels formed by the

35 corresponding guns of the CRT appear at thé-proper
location in the corresponding scan line so as to produce

convergence on the CRT screen.



10 correspondi ngly different. values of calibration words [err]
respectively. Such different- val ues of signal SH may b ed
for usage outside the calibration intesa@l. In such nuﬁlmrmllmnmlﬁﬂm
correction scheme, the valug.of word FG that is applied*outside™ hé *

calibration 15 i nterval fray-be used for selecting.the particular stored
val ue of sicadMSSH to be coupled to a control terninal of the oscillator
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to a varying clock. SLgnal for generatlng said plurality of
pixel signals cqntalned in said noninterlaced video signal
from the picture-information stofed.ineéaid memory;
seconﬁfmeans for generatihgxafcorrection signal
that varies in accordance with said distortion; and
'third_means responsive to said correction signal
for generating said varying clqck'signal varying in accord-
ance with said correction signal, whereby said first means
generates said plurallty of pixel segments in a manner
that varies in accordance with said varylng clock signal "/
so as to compensete for said erroneous pixel locations. | '

2. A display apparatus according to Claim 1
wherein said third means generates the sald varying clock
signal with its frequency varying in accordance with said

correction signal.

3. Aan apparatus according to Claim 2 wherein
said varying clock signal coupled to. said memory causes
said pixel signals to be read out of said memory at a rate
that is in accordance with the varying frequency of said
varying clock signal.



video display apparatus, said video display apparatus being subject to a
distortion that, if |eft unconpensated, results i'n erroneous pixel

| ocati ons durlng noni nterl aced display of said pixel signals, said
apparatus conprising: a menory coupled to,said interlaced video signal for
storing said picture information of said ?gterlaced video signal; first
nmeans coupled to said nenory and responsive to a varying cl ock S|gnal for
generating said plurality of pixel signals contained in said noninterlaced
video signal fromthe picture information stored in said nenory; second
means for generating & corAlt APRAratymadceandingr tesClaimcbovbenednwi t h
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to Cdaimb5 mhereln sai d out put si sal d second menory 1 ncludes first
and second §&ﬂﬁ§enM99mQﬁ$§ﬁﬁ(lW@ﬁﬁﬁlkﬁﬁﬁ@ﬁ%bﬁ%r?@e§aadc@ﬁ pyL| 8ggnal

osci | I ator, ofheagian @@ltcwnreﬁ il n{tsRl fopUsONEX8LING! shSACOHRYEHGE O -
sai d controlled 0sGi | | or to generate a out ut . si gpal of sgld controlled \,)

osci | | at or &SE-°%%y &HRG aFﬁeﬁcéBrﬂQEEE @RER with
correspondlﬁgldamamyumg(ﬂreqnehdyrdﬁ i d @ﬁtﬁﬁtdsbghamtof said

controlled oscillator.

8. An:apparatus according to'CIaim 5 wherein
said output signal of said second memory includes first
and second parts, wherein said third means comprises a
controlled oscillator and wherein said first part of said
output signal is coupled to said oscillator to generate an
output signal of said oscillator at a variable frequency
that varies in accordance with corresponding variation of
said first part of said output signal of said second
memory.

9. An apparatus according to Claim 7 or 8
wherein a given state of said control signal corresponds
with a corresponding segment of said video line signal and
wherein said frequency of said output sighal of said
oscillator remains unchanged substantially throughout an
interval when said segment is formed.

10. An apparatus according to Claim 7 wherein
said output signal'of'said second memory varies, in
accordance with said correction signal, in the same manner
when it is associated with each video line signal that is



Signal of said second nenory and wherein said third, '
conpri ses, neans responsive :to said output signal OH!WH' mﬂ M“i
oscillator for generating-said varying clock signal »L hat

varies in accordance with said varyi I ¥T1equency of said output signal of
said controlled oscillator., ‘8. An apparatus according to Claimb5 wherein
sai d output signal of said second nmenory includes first and second parts,
wherein said third neans .conprises a controlled oscillator and wherein said
first part of said @utpan sipperatus cagdriine tsaiclaneil | AiPthdé® generate
an out put _sjgoal..of I.d.oscillatqr at a variahle frequenc hat .varies in
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\Sor respondgspit-hasaid diispl.ay |ine to be delayed relative to said
defl ection cycle form ng signal by a corresponding variable delay that is
determned in o : e -

5. Anlép§aratus according to Claim 1 further
comprising sequential means responsive to a synchronizing
signal that is iﬁéluded in said incoming interlaced video
signal for generétind‘a control signal having a plurality
of states that o¢cur during a given interval of said
noninterlaced vidéo Signal such that a:'givem state of said
control signal is associated with a corresponding portion
of said noninterlaced video signal that corresponds with
at least a corres?onding portion of said video line of

- said noninterlaced videq signal, wherein said second means
W that generates saiQSCOrrection signal comprises a second
memory responsive to said control signal such that said
given state of said control signal selects a corresponding
location in said second memory to provide said correction
signal as an output signal of said secbnd'memory in
accordance with said control signal.

6. An épparatus according to Claim 5 wherein
said given state of said control signal corresponds with a
corresponding segment of said video line signal of said
noninterlaced video signal.
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deflection cycle of said video display apparatus.

16. An apparatus according to Claim 1 wherein
said third means comprises a controlled oscillator that
generates an output signal used for generating said clock
signal, said varYing clock signal clocking said membry to
form, during a first interval, said noninterlaced video
signal and wherein said apparatus further comprises means
responsive to said output signal of said controlled
oscillator for calibrating the frequency of said
controlled oscillator during a second interval when said
varying clock signal does not affect the formation of said
noninterlaced video signal.

17. &an apparatus according to Claim 16 wherein
said second interval occurs during a corresponding portion
of a deflection cycle of said video display apparatus.

18. An apparatus accordlng to Clalm 17 whereln
calibration of said controlled oscillator occurs during a
vertical retrace interval of said deflection cycle of said
videq display apparatus.
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generates an output signal used for generating said Tl ock sig
varyi ng clock signal clocking said nenory to form durl mﬁ ﬂm‘mﬁ\val
said noninterlaced video sj-gnal and wherein said; appadl
conpri ses neans responsive:td-said output signal -of sai 8 ‘controlled
oscillator for calibrating, the frequengpg-of said- ‘control |l ed oscillator
~during a second interval when'.sai d varying cl ock- srgnal does not affect the
formati on of said noninterFaced video signal. 17::An apparatus according to
Claim 16 wherein said second_interval occurs durlng a correspondi ng portion
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. signal of sard osci cIock si_gna del ayed in accordance
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\Gir t her cogpihging Bﬁiasgta%n@pglwnrag, bi;urdrﬂ&nﬁatﬁﬂi Ithd¥ aid oratidINal , a
predeterm ned val ue of said first  part
and that-is determ;ne ih” accordance w1th said second part
of said output slgnal and gating means. responsive to said
gating signal and to said output signal of said oscillator
for generating from said output signal'of said oscillator
said clock 51gnal ‘that is delayed in accordance with said

gating s1gnal.__

12. -An apparatus éccording'to Claim 7 or 8
further comprising means for applying;'during a cali-
bration interval} a predetermined value of said first part
of said output signal of said second memory to said

U oscillator to obtain said output signal of said oscillator
at a frequency that is in accordance with said predetermined
value, a source of a signal at a known second frequency, a
phase detector reSponsive_to_both said‘Signal at
said second frequency and to said output signal of said
oscillator for genérating a second control signal that is
indicative of a frequency difference between said second
frequency and that of said oscillator when said predeter-
mined value is applied, and sample means responsive to
said second control signal for generating a third control
signal.that is coupled to said oscillator for calibrating
the frequency of said output signal of said oscillator to
be in accordance with that of said signal at said second

frequency.



.'of said output signal of said second nenory to said oscillator to obtain
sai d out put signal of said oscillator at a frequency that is in accordance
with said predetern ned val-ue, a source of a signa!r!ﬂ d
frequency, a phase detector ‘responsive to both sai ! ml"mmmmmgecond
frequency and to sai d out'pilit.”si gnal of %27 d osci 4 at'or “f of gbnet at'ing a
second control signal that.is indicative of a frequency difference between
sai d second frequency and:that of said oscillatar: when said predeter- mned
value is applied, and sanjl-e:nmeans responsive t'e’said second control signal
for generating a third control signal that is coupled to said oscillator
for calibrating the.fyequenc [ d ol . Si gnal .sald oscillator to
be in accordance w tlhg't ha?o%%ﬁaﬂ%jg%%gya#l@%?%?s%g%ﬁﬁ #r‘gﬁﬁﬁﬁﬁﬁ}. - 25-
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said varying clock -signal such that said varying clock

w signal causes time~compression and distortion compensation
to occur simultaneously in said memory.”.

20. Videb‘display apparatus_with a distortion
correction arrangement substantially as hereinbefore
described with reféerence to the accompahying drawings.



