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|~~~ m~ VI DEO DI SPLAY APPARATUS W TH VERTI CAL SCAN VELQOCI T1', LATI ON
AND VI DEO DI SPLAY METHOD THEREFOR 5 Technical Field Thd prhﬁbbt ention
relates to a vertical velocity nodul ati on apparatus having the functi-on of
correcti n dda23+mge qual ity by nodul ating the scanning Sﬁﬁﬂ 92f Jgn
el ectron LO beam and a video display apparatus and a vi ?‘BP y net hod.
usi ng the sanme. Background Art |~I1wAA~A~ In a conventional video display
apparatus such as a 15 television receiver or a display nonitor) a
uni di rectional scanning system has been generally used. Fig. '
di agram showi ng a conventional unidirectional progressive scaammgwwwmﬂm
As shown in Fig. 31, in the uni dpE@RIPAGoNr OJr €ssi ve scanni ng
scanning is perforned slightly 20 downward fromthe left to the rigpmzof a
screen. Tn a progressive scanning system of 525 scanning lines, the
hori zontal scanning frequency is 31 . 5 KHz, and the horizontal scanning
period, is 31. 75 1~ s . In recent years, a bidirectional scanning
syst em-has VIDE@DISELAGOAPRARATES MITR VTR0 /S¢A8 YHIsOry oposed in
order to i nproVEODHEATMNANIRMIDEO BISPLAL METECD W EREFHRW Ng a
bi directional progressive scanning ' system As-:shown in Fig. 32) scanning
lines in odd nunbers are horizontally scanned fromthe left to the right of
a 5 screen, and scanning lines in even nunbers are horizontally scanned
fromsthe right to the left of the screen. In a bidirectional progressive
scanni ng system of 1050 scanning lines , the horizontal scanning frequency
is 63 . Medhicadndidied hori zontal scanning period is 15.87 us. 10 In the
bi directional scanning system the density of the scanning lines in the
vertical diredqHemnpdeséhesinventimi fdbatesotot aotersicadr ealvtiwnd the
| um nance is inproved.

modulation apparatus having the function of correcting the

image guality by modulating the scanning speed of an electron

10 bveam, and a video display apparatus and a video display method

ARG
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using the same.

Background Art
In a conventional video display apparatus such as a
15 television receiver or a display monitor, a unidirectional
scanning system has been generally used. Fig. 31 is a diagram
showing a conventional unidirectional progressive scanning
system. As shown in Fig. 31, in the unidirectional
progressive scanning system, scanning is performed slightly
20 downward from the left to the right of a screen. In a
progressive scanning system of 525 scanning lines, the
horizontal scanning frequency i1s 31.5 KHz, and the horizontal
scanning period is 31.75 Us.

In recent years, a bidirectional scanning system'hés



Since reciprocating scanning is perforned, power for deflecting an el ectron
beamis reduced) thereby nmaking it 15 possible to reduce the scale of a

power supply circuit. In the bidirectional scanning sy t?npﬁggeanﬁa, t he
interval between the scanning lines is shortened, so tha I ance of

each of the scanning lines is easily affected by the | um nance of the

adj acent swaOeaze7l i ne. 20 Consequently, the sharpness of @orepynaiuwsed

i mge may, in sone cases, be reduced. For exanple) Japanese Lai d-open

Pat ent 10-23290 discl oses that the vel @ity of an el ectron beamis

nmodul ated in the vertical direction, to nake vertical contour 25
correction. ~ Z D~~ 2002 WD 99/65227 3 PCTIJP99/ 03035 In velocity

modul ation in the vertical directjion which is_disclosed ig%iﬁganeﬁﬁ

Lai d- openbp&feRroRResedgn @rdeanke niPFA¥eHIENdMEI%\HY ncef g+
brought near a scanning |ine havin% a high Ium npance at a change ggint from
5 a | ow | 3% ASneddiagbimshavingf PdAlrectd It ProgressivenfiCagninge
having a high lum nance is brought near a scanning |line having a | ow

| um nance saS techarfge SFwR I dhde Ri%gh SIW%%ﬁ*%?EI ipoodd| BitmpPgRSnhance.
| evel . For exanple, a scanning line h2 having a |ow lum nance is shitted by
L1 10 p demendrarizentalivassanged fraw thei hgfh kogthaurhehteofsashifted
by ~p upward. As described in Japanese Lai d-open Patent 10-23290, the

| umi nabce sicrdemh and sqanning linee itheven adymbepstapenherbzoniadilyy
lines is narrow, while being lowin a portion where 15 the interval between
t he scannistprine@sfremwite righta treesthe léBtchindgde mameehruni Aande of the
| um nance change portion, for exanple, a vertical contour portion of an

i mage cantifligheepioAaltoprdoggessivieescanndmg osyls test kdd 105 nsdalnaiingy t he
20 scanning speed in the vertical direction, however, there arises such a
phenonmenon fired , ahe hiogiizaldtaldacknndmg dreueancylitseA8d 0 KBzt hand tithe
contour is rather blurred. An object of the present invention is to provide

a verticahosel Hshtd1Medahaling) pis@tls repahl exef. obtaining 1
10 In the bidirectional scanning system, the density of

the scanning lines in the vertical direction doubles, so that
the resolution is increased, and the luminance is improved.
Since reciprocating scanning is performed, power for
deflecting an electron beam is reduced, thereby making it
15 possible to reduce the scale of a power supply circuit.
In the bidirectional scanning system, however, the
interval between the scanning lines is shortened, so that the
luminance of each of the scanning lines 1s easily affected
by the luminance of the adjacent scanning line.
20 Consequently, the sharpness of a reproduced image may, in
some cases, be reduced.
For example, Japanese Laid-open Patent 10-23290
discloses that the velocity of an electron beam is modulated
in the vertical direction, to make vertical contour

25 correction.



3 ?5 a sharper reproduced i nage by nodul ati ng the scanni ng speed 12 DE C
2002 4 in the vertical direction, and a video display apparatus and a video
di spl ay nethod using the sane. Anot her object of the present invention is
to provide a vertical velocity nodul ation apparatus whic Ezfiﬂz bﬁ

sharper reproduced i mage by nodul ating the scanning spee bﬁtlcal
direction and can be mniaturizes and reduced in cost, and a video displ ay
appar at u¥SME5R7vi deo di spl ay nethod using the sane. Di s®CUaPSI®3I6E

I nvention A video display apparatus a%cordlng to one aspect of the present

i nvention conprises a horizontal deflection circuit for deflecting an

el ectron beam back and forth in the horizontal direction to formforward
and backward scanning lines in the horizontal direction on a screen, a

| defl f i I
vertyeal def | eglpRnagi hhbaltl et 51 LB 58S PLAChE SR RARR LRyLA®
rodul at 4 4062881 19 A eaq,é&tﬂgsia%p ﬁa'padanen%ctf%f off g} ectron beam

for successi ve ormng s annl ng I nes t e hori Zon Ie%tl on on a

paral | of° @sﬁcaﬁ%ﬁ%éﬂg. Kl € Pt FoRBHARES 3 Sl PRARE] 802 o
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circuit for synthesizing. the_paral i utted by the
paral | ef §&g§nﬁw TBaRR Lo ERE doVeTaRtnadte bVBLgn Aot PEaTER by sai d
novenent control circuit, and a vertical velocity nDduIatlon coil for

gener at Pn S MEbREt LANE BiZd Wirrﬁ)m Ja?‘I’ nhuwﬁa%ﬁwfgﬁéaﬁ By t fe
vertical ectlo of the el ectron n_the aS|s

syntlﬂesingd’wa?ﬁ s?ﬁfihésfsf‘laﬁﬁ‘iagr OII?l hay Q?déogalggpﬁ}ﬁg&ﬁﬁ&eat us,

the electron beam.is deflected in the horlzontal direction and the vertical
12 D E é2200A fked9P8s AR yPperdpo9/ 03435 direction so that the scanning
lines in the hor zontag 8ﬁ£eg}|on are suc eSS|ve¢% ned on the screen. In
this case, thB5SSeRAFARESERS FRARRES 31 TcaPeyi FREER &%Tz%%%oelté’& ron
beam i s nodul ated such that the art of the scan i.ne having a

o han BT TROP SLAGEL 4D eran FIIIQ“p‘I’IéﬁﬁPeI:I‘r? A S5Y oL HSE TSR (A nance
change portion in the vertical dlrectlon npves %her art fromthe

adj acent MR INRE hIAREEQVr ofRLL FuI’r‘P?'r&ﬁcé°f’h ’éﬁbt"’é’rerﬁened

val ue. 10 Caonsequently, the part of the scanning lin haV| a hi

| unitRandd e dndiai¥al Hefvern e scashidimh ’F’recﬁ’rg'lsh'é &rt Sf hics nnl ng

| ine having a | ow | um nance. Accordin , the part of the scanning |ine
having #heowhangadrdhe Mimﬁﬁwgf@r&tléﬁ“’dya?%% Prarge P i~aeent
scanning line .5 having a high |umnance ) so that the part of the scanning ;
line haviawy examphel,um Verdd el ceentABToPOFItiAn |afy 30 ANRIR coate et | X
Further, the part of the scanning line having a high lumnance is in close
proxiniwparpthe part of the scanning |line having a higher |umnance, so
that the part of the D scanning line having a high |um nance enters a |evel
hi gher than thecoddingltd wheaweevdrevtdnalmeshodsaftmodabatingttiue in the
vertical direction of a reproduced i mge is enphasi zed. The hori zontal

def IogCt isaghi Ayl pena dei |l ese veetdlwat r@lrbes8iohac howeldor tthdrre t he
hori zontal direction, to

arises such a phenomenon that an originally dark portion is
brightened, so that the contour is rather blurred.
An object of the present invention is to provide a

vertical velocity modulation apparatus capable of obtaining

)5 a sharper reproduced image by modulating the scanning sﬁeéd



12 a E C 200Z WD 99/ 657227 6 PCT1JP99103035 form forward and backward
scanning lines on the screen. In this case, the reproduced i mage having a
hi gh density is obtained by bidirectional scanning, and the contour of the
image in the vertical direction is enphasized by nDdqutgngﬁgpﬁamg canni ng
speed in the vertical direction. As a result, the qualit ge is
i ncreased. The vertical velocity nodulation circuit may conprise a parallel
scanning circuit for outputting a parallel scanning signal for making the
forward and backward scanning 10 lines fornmed by the horizontal deflection
circuit patal Fe¢ ventimplerdimectdnanr obnéi pcyiitesd ofipploilcinrgratnevensne
control sighdgo fddspéantniiddngsine thevésd@at in the vertical direction of
the scanning lines on the basis of a |um nance signal) a synthesizing
circuit for synthesizing the parallel scanning 15 signal outputted by the
paral | el scannj Ageetacuehlafitd Thethovererentontyertingnkd pPod@FeEdddy at he
movenment cHHt g2 WPéBF%FYzﬂﬂ?uéa§é?§i%ﬂﬂar@éPécWﬁﬁcﬁnﬁﬁﬂ §PFéhnc®i$hq§ﬂer
gener at i ngrePTRFEA émpgel Ry MOduABELIGt ihfy SCRBNSRANTRIRS dpetlici YeiHEal
vertical dfFERIGIOR "% herlel et FORIPEAM ST 13 baRIECer) bf &°%tgnard a
synt hesi zeBl1#8P t AeSRYAR haRPatatdscidncli #. VEAePhid spAdy, MeRBopariging| the
scanni ng sP@fal for naking the forward and backward scanning |ines parall el
and the novenent control signal for controlling the novenent in the
vertical direction of the scanning lines are synthesized, and 25 a nagnetic
field for nodul ating the scanning speed in.the WD 99J65227 7 12 D ~ C
2002 PCTJJP99J03035 v§rtical,direction of the electron beamis generated by
the verti catSYeI%Ert § PBn coil on the basis of the synthesized
signal. The parallel scanning and the nodul ati on of the scanning speed in
the vertical direction are perfornmed 5 by the common vertical velocity
rmodul at i on COI'A ngggfgﬁgplay apparatus according to one aspect of the
present invention comprises a horizontal deflection circuit for
deflecting an electron beam back and forth in the horizontal
direction to form forward and backward scanning lines in the
horizontal direction on a screen, a vertical deflection circuit
for deflecting said electron beam in the vertical direction, and
a vertical velocity modulation circuit for modulating the
scanning speed in the vertical direction of an electron beam for
successively forming scanning lines in the horizontal direction
on a screen, wherein the wvertical velocity modulation circuit
comprises a parallel scanning circuit for outputting a parallel
scanning signal for making the forward and backward scanning
lines formed by the horizontal deflection circuit parallel, a
movement control circuit for producing a movement control signal
for controlling the movement in the vertical direction of the
scanning lines such that a part of the scanning line having a
luminance which is not 1less than a predetermined value in a
luminance change portion in the vertical direction on the basis
of a luminance signal moves farther apart from a part of the
adjacent scanning line having a lower luminance than the
predetermined value; a synthesizing circuit for synthesizing the
parallel scanning signal outputted by the parallel scanning
circuit and the movement control signal produced by said movement
control circuit, and a vertical velocity modulation coil for
generating a magnetic field for modulating the scanning speed in
the vertical direction of the electron beam on the basis of a
signal synthesized by the synthesizing circuit.

In the wvideo display apparatus, the electron beam 1is
deflected in the horizontal direction and the vertical



t he video display apparatus is mniaturized and is reduced in cost. The
novenment control circuit may conprise a change portion detection circuit
fox detecting a | um nance change 10 portion in the vertical direction on
the basis of the |um nance signal, a novenent distan iy cuit for
outputting as the noverment control signal the di stangzmmym;t of the
scanning line on the screen in the vertical direction in the | um nance
change pPYR#¥6532Uet ect ed by the 15 change portion det eCt'ﬁT{.ﬁ’bM‘sUjst on t he
basis of the lum nance signal, and a tinme axis reversion circult

reversing the tine axis of the moven®nt control si gnal outputted by t he
novenment di stance output circuit in backward scanning by the horizontal
deflection circuit. 20 In this case, the |um nance change portion in the
vertic d|r tion is detected on the basis of the |um nance signal, and

t he di ﬁzazh%% PanD\Fe(f’re gf s:F‘f"res %%i%w g e slb?’é%Wi‘ﬁa{g-he verti cal
directi on in the | um nance chan orti on |s outputted as the novenent
cont r ol4IFYRELONTIRF S | FRCSE SV l(¥p VIhert® RFRSR - si fRathis reversed
in the 11 I~ t ~, U0l WD 99f 65227 8 PCTIJP99/ 03035 backward _scanni ng.
Conseqfétfify, tPe iSC3RRLPE EPPEIndduIt%e Yeictieahiineshien PR the vertical
directiaon in the bidirectional scanning. The vertical velocity nodul ation
ci rcui B ARG FAR RepmsiEgrpAriatadceruapi At itheupart Rf dhenpragndng novenent
control_ signal produced by the nmovement control circuit to a predeterm ned
pot ént ilgneth ﬂ?"éd&éni-“@gntapﬁieng’hiiqh ti nelskess hehapyveERent control
signal is clanped to the predeterm ned potential at predeterm ned tim ng,
so ~0 mrAdehermImethevatufiningthendymisansenshaggeapostdomda $sition
previously set, and the part of each of the scanning |ines can be noved
fromt W@l?%iéﬁén@é-lfﬁfét%PBnmPNetShéqﬁﬁhmrmﬁ%haﬁg@“pbh@l adlpaente verti cal
direction. Consequently, the inmage quality is prevented from being 15

degr ad@tFEU}'n!-ﬁs Ihne hapinghe lgév@rmilngiman@e then\the p@aﬁewemémteyl

nmodul ation circuit may further conprise an anplifier for anplifying the

si gnal 3AM@esi zed by the synthesizing circuit, and a gain control circuit
for controlling the gain of the anplifier. 20 In this case, the signal

sydfhesi zed BPnIRAYORLAYsi Ahgy Raxtuef theamspprping Bynehdayhmd & er, and
is fed to the
high luminance is shifted in the direction away from the part

of the scanning line having a low luminance. Accordingly,
the part of the scanning line having a low luminance is not
easily affected by the part of the adjacent scanning line
5 having a high luminance, so that the part of the scanning line
having a high luminance enters the original low luminance
level. Further, the part of the scanning line having a high
luminance is in close proximity to the part of the scanning
line having a higher luminance, so that the part of the

0 scanning line having a high luminance enters a level higher

than the original luminance level. As a result, the contour
in the vertical direction of a reproduced image is
emphasized.

The horizontal deflection circuit may deflect the

. electron beam back and forth in the horizontal direction'. fo



vertical velocity nodulation coil. Particularly, the gain . of the

anplifier

Is controlled by the gain control circuit) thereby naking it

possible to control the interval between 25 the scanning lines and the
di stance of novenent on the screen 12 D E C 2002 WO 90268120 @00%

. PCTI JP991 03035 of the part of the scanning line in the | um nance change
portion. Th&vawsvesarontrol circuit may control the gain of thperappdazoiser
the basis of the nunber of the scanning lines 5 fornmed on the screen by the

hori zont al

deflection circuit. In this ®dase, it is possible to control

I nterval between the scanning lines and the di stance of novenent on the
screen of the part of the scanning line in the | um nance change portion
dependi ng on the nunber of the scanning lines' 10 fornedggn t he screen.

Consequent BPTM £9EWATEs ABde PRGKWRATO\RCATHEL B Frattn gl aPMt

EPEEAY < on

nunber of the scanning lines. The gain_control circuit may_control the.
of the anplifierI8cHehdigason thigerepsprdnsad Yragadasekngihilohdened iy
on the screen by the horizont$l deflection circuit. Tn this case, it is

possi bl e t dscohtadnehdy hidivacrtdenadencanBinganathe man tolgrife the
di stance of novenent on ;_ the screen of the part of the scanning‘line
&

t he | unmi naddeags iy ipp et crebaid et on tie erphasbredobyt Redy

ingy

lines fornmed on the screen. Consequently, it is possible to inprove the

i mmge géa

ithe dganmiing speefieipotheivertbpal ndixectdan.Thadsver resalt,

on

t he

t he
gain,
r med

in '
0

vel ocity nodul ation circuit may conprise a novenent distance output circuit
for out put tibey qbeliityt efcahef imagmeirs mcréesedreen of a part of the
WD 99365227 10 12 D E ~ 2002 PCT/JP99J03035 line to be an object
as the novenent Thet relrtdigplavedmditey modulation circuit may comprise

scanni ng

10

15

20

25

a parallel scanning circuit for outputting a parallel
scanning signal for making the forward and backward scanning
lines formed by the horizontal deflection circuit parallel,
a movement control circuit for producing a movement control
signal for controlling the movement in the vertical direction
of the scanning lines on the basis of a luminance signal, a
synthesizing circuit for synthesizing the parallel scanning
signal outputted by the parallel scanning circuit and the
movement control signal produced by the movement control
circuit, and a vertical velocity modulation coil for
generating a magnetic field for modulating the scanning speed
in the vertical direction of the electron beam on the basis
of a signal synthesized by the synthesizing circuit.

In this case, the parallel scannihg signal for making
the forward and backward scanning lines parallel and the
movement control signal for controlling the movement in the
vertical direction of the scanning lines are synthesized, and

a magnetic field for modulating the scanning speed in the



basis of the difference between the |um nance of a part of ' the scanning
line a predeterm ned nunber of horizontal scanning periods ahead of and the
| um nance of a part of the 5 scanning |line the predeternm ned nunber of

hori zontal scanning periods behind the part of the scang'zn@gmrﬁmz) be the
obj ect awog%)gsﬁ.pvel of the lum nance of the part of t S i ine to
be the objéct,”"and a vertical velocity nodul ation coil fJCT§@PA¥EIS ng a
magnetic field for 10 nodulating the scanning speed in the vertical
direction of the electron beamon the basis of the novenent control signal
outputted fromthe novenent distance output circuit. In this case, the

di stance of novenent on the screen of the part of the scanning line to be

the obj adriscaal datebividie dithe elebhedl beanPlee Jasiieald iy kud nance

of the part of the scanning |line the predeterm ned nunber of scanning |ines
ahead ofyapgditha hweldenee mbatiatRaht c8f1l Ra SFANBAY1L1 58 thE

predet er m ned nunber of scanning |ines behind the part of the scanning |line

to be tﬁ@@hja%&tzéﬁ‘gibﬁ%ll.evﬁle gErZQ1Te'1€s%Hﬁﬂﬁacﬁé!‘tr}é‘ﬁoaﬁﬁ%ﬁ%& he

scannin ine to be thé object. The part o e Scanning I ne thus noves

dependi e Xhd [;%aagﬁgﬁgac edd'InCPREYS Ay 0 gﬂge;cpgggﬁ a%dpgggokﬁ%ed of the

| um nance, ntour in the vertic ron o e reproduced
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ccann; ng 1 netBek"Ridrind HESREITS WELUPLEREER Bog 18 BUdheR,. "Shead

of and the of the scanning line the predeterm ned 5 nunber of
hori zont'al Scanni ng periods behind the part of the scanning line to be the

0Dl ect . 2 111 Sin 0P BHE PULAGIIAU s L0 O L0083 ol olop et

di stance signal on asi s of —an ou sigrral ~ 0

cal ol 2l 00 ELaC ot SN 8 803k OUR PULCELRBYRL 1 LR A, 8, Second

10 nove 'St ance si‘gnal —on asis o | umnance fit of

the REUL0 LG Gibe FUg:0BLGCh 800 B 1AL CBLLOD Bl it For

mul t1Tpl yi ng fir st hovenen ance signal ¢ TTo he first
From t net WBthalide” igdE ArmBFERIN: RIS oS SRRPE, SulRRt e et ¢
ffirsr noveRBSE N anctnd BRIPHRR Bt SFoPRE susl S8 WiE & 1 or ence
nurber JFOLERRRNE T RS Ry Lne e T g (the pefebret pm e
ho St RESTE CHS bERENEBanaRce RFATE BetbnimnoTaRshe i St e of gnal
's qﬁrngﬁggge portion detection circuit on the basis of the
luminance signal, and a time axis reversion circuit for
reversing the time axis of the movement control signal
outputted by the movement distance output circuit in backward
scanning by the horizontal deflection circuit.
20 In this case, the luminance change portion in the
vertical direction is detected on the basis of the luminance
signal, and the distance of movement of the scanning line on
the screen in the vertical direction in the luminance change

portion is outputted as the movement control signal. The time

25 axis of the movement control signal is reversed in thé



5 on the basis of the |lum nance of the part of the scanning |ine 12 D ~
t; ju~tl WD 99165227 12 PCT1JP99I 03035 to be the object . The first

novenent di stance signal and the second novenent distance signal are
multiplied together, and ' the result of the nultiplication ig outputted as
t he novenent control signal. 5 The first signal outpd]ZbﬂjbhjﬁUHﬁy set the
val ue of tbﬁ?&%#i@ novenent di stance signal to zero when the val ue of the
out put signal of the difference calculation circuit is smalBEIPPHEES,
predeterm ned val ue, and the second siggal output circuit may set the val ue
of the second novenent 10 distance signal to zero when the | um nance of the
part of the scanning line to be the object is smaller than the
predeterm ned value. In this case, the distance of novenent on the screen

of the pablackwdi® sfiing. | Codaqeehtlp, Zet Asspebsiibale to neatiladk
vel ocity nodul ation is not perfornmed when the anount of the change of the

l'um nance ¢ing %@A:&ﬁinfqhaaebhemeaeée{ra}egeauahli&e@ﬂdmem ugp@ance of thes
part of the scanning line to be the object is smaller than the

predet er My Vb +'€ond? LR&ntGaYI Ng |ine the predeterm ned number of
hori zontal scanning periods ahead of the part of the scanning line to be

the object may @ﬁgt bR rtGHHY NEel b tHRoAYIaZAY R c SEARDE NHaPeELedRephead

of the part of t scanning line to be the object, and the scanning |ine

t he prede ' ' I ' ' ' part
of thes SO ER 25 e D R R er e, b he
t he objec N | ri ' r ,ods behi nd
t he part tosf1 aepgggﬁﬁ}l%%al :?,'ng;[%é ggo%ﬁfeﬂeggj g(%:)?‘r{tlﬁlr% this c’gge?gt e di stance

of movenen ofl { AenghbERot e LE BR brlledmiGHN fihthge 1o be the

obj ect is*se
In this case, the movement control signal is clamped

to the predetermined potential at predetermined timing, so
10 that each of the scanning lines is formed at a reference

position previously set, and the part of each of the scanning

lines can be moved from the reference position in the

luminance change portion in the vertical direction.

Consequently, the image quality is prevented from being
15 degraded by the shift of the scanning line.

The vertical velocity modulation circuit may further
comprise an amplifier for amplifying the signal synthesized
by the synthesizing circuit, and a gain control circuit for
controlling the gain of the amplifier.

20 In this case, the signal synthesized by the synthesizing

circuit is amplified by the amplifier, and is fed to the

vertical velocity modulation coil. Particularly, the gain
of the amplifier is controlled by the gain control circuit,
thereby making it possible to control the interval between

25 the scanning lines and the distance of movement on the screen



the basis of the difference between the |um nance of the part of the
scanning line two scanning |lines ahead of and the |um nance of the part of
the scanning line two scanning lines behind the part of the scanning |ine
to be the object and the 10 | um nance of the part of the nj line to
be the object . The scanning |ine the predeterm ned nﬂnﬁetﬁSE,Zéﬁ?zontal
scanni nqﬁggy%ﬁi ahead of the part of the scanning line to be the object
may be t & ing line one horizontal scanning period BOWR9/6303% he part
of the scanning line to be 15 the obj;ct, and the scanning line the
predet er mi ned nunber of horizontal scanning periods behind the part of the
scanning line to be the object nay be the scanning |ine one horizontal
scanni ng period behind the part of the scanning line to be the object. 20
Tn thi sp£agge €i sfapee Fcdmy n e r f e . 0f the
scanning |ine Fgg%e t he obj ect isﬁggti%ﬁgt%E Eggig%@ﬁgfﬁgnafgggﬁgace
betmeen?éfgibﬁqinance of the part of the scanning |ine one scanning line
ahead of and the |um nance of the part of the scanning |ine one scanning

| ine ?5 behi dh r i ROy t | &t he ~ 1L
~ ~ ~1(JU- Vq\% 99 %ggzyﬁt%@u};ﬂ ?\gﬁgg&gf mthke%}:??&t 0 ét}ﬁeecbg:jgfmq%g 4ine.

PC T/ IPYR 93838 Nen VR Bl elsciene TRAAY I GI¢ WidndByg hualdler
conprise a novenent distance limtation circuit forllrnﬁlruft e di stance

of mpvegpaf, ﬁnotnh%] ré6Pe 8k Lg,_ert]g Mot A ) %@fﬁgé@i# Vﬁﬁé{ﬁ% that the
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scanniqf griods ahead of, and the |lum nance of the part of the scanning
line t hteR®Rori zont al scanni ng periods behind the part of the scanning |ine

to be the Obj'ﬁ\cé gain control circuit may control the. gain of the

amplifier depending on the positions of the scanning lines

15 formed on the screen by the horizontal deflection circuit.
In this case, it is possible to control the interval

between the scanning lines and the distance of movement on
the screen of the part of the scanning line in the luminance
change portlon depending on the positions of the scanning

0 lines formed on the screen. Consequently, it is possible to

improve the image quality depending on the positions on the
screen,
The vertical velocity modulation circuit may comprise
a movement distance output circuit for outputting the —_

i distance of movement on the screen of a part of the scanﬁing



25 are less than the predeterm ned val ue, or when the | um nance 1 WO

991 65227 15 PCTI JP99/ 03035 of the part of the scanning line to be the

obj ect and the |um nance of the part of the scanning line twa horizontal
scanni ng periods ahead of the part of the scanning line to be the ob ject
are not |less than the predeterm ned value, and 5 the Iunﬂggqg (p UUQ§ part
of the scamwiongssxnne two horizontal scanning periods behi PCE nance
of the part of the scanning line three horizontal scanning periods behind,
and the |um nance of the part of the sckfining line three horizontal
scanna. ng peri ods ahead of the part of the scanning 10 line to be the
object are less than the predeterm ned value . In this case, when the

| um nances of the parts of the three adjacent scanning |ines are not |ess
than the pldde drnibedavpbiechndst fhe| navaaass spntrelpsdignalier theanni ng
| i ne ahead of the three scanning |ines and the part 15 of the scanning |ine
behi nd t hebwiee ot ariné ngiffazengee bedyeenhihet Rgninanaerod nedpeatuef the’
parts of the scanning Iines on both sides out of the three scanning |ines
nove such tthed gdmyndppr ddole ehoymidtafmined ssambengofi hoxdtizameakenter
and the positions of the three scanning lines are not replaced 20 with one
anot her. Thearnnioog dveplafsapheadtof amy the fLusd neoms iofe aapaatthodethey

t ube(CRT), and an el ectron gun provided in the CRT and having a netal case,
and t hesversidarainvg| dehey tiyed graddetrexmiced t numperopfr hoe iz owvalrent

control circuit 25 for producing a novenent control signal for controlling
t he 12 DisGatiih yVp &P 6822BehdndCthePPAL@3685theverenhing Lin ey et beal
direction of the scanning lines on the basis of the |um nance signal, and a
vertical velmfidyjectushid AnoNevel of Thesedninad ol ithe ey ldf@hlkr om

t he periphery of the netal case of the electron gun and around 5 the CRT
for gener alddihi NgINeheeC th Aldl g obsedal i afat Bevesaivdly woPeedity t he
vertical direction of the electron beamon the basis of the novenent

control sigRrduPiOHYRCHORY tHh NECEBME18ONAT RhgAbRAY tridia thbs case, the

magnetic field forned by the vertical

10 modulating the scanning speed in the vertical direction of
the electron beam on the basis of the movement control signal
outputted from the movement distance output circuit.

In this case, the distance of movement on the screen

of the part of the scanning line to be the object is set on

15 the basis of the difference between the luminance of the part
of the scanning line the predetermined number of scanning
lines ahead of and the luminance of the part of the scanning
line the predetermined number of scanning lines behind the
part of the scanning line to be the object and the level of

20 the luminance of the part of the scanning line to be the
object. The part of the scanning line thus moves depending
on the amount of the change in the luminance and the level
of the luminance, so that the contour in the vertical

direction of the reproduced image is emphasized.

25 The movement distance output circuit may comprisé é



10 velocity nodul ation coil does not strike the netal case of the electron
gun, so that internediate and high frequency conponents of the magnetic
field are not attenuated. Consequently) the sensitivity of the vertical
vel ocity nodul ation coil is increased, so that the scanning Iine can 15 be
sharply changed at a small current. Consequently, thethfnggpgﬂg%ne sharply
changes in a vertical edge and a horizontal edge of t i e, that the
qual ity ®f0o9é8227mage i s not degraded. The video display appapalgsisss®y
further conprise a 20 deflection yoke disposed in the position departing
fromthe periphery of the netal caselbf the electron gun and around the
CRT, and constituting the horizontal deflection circuit and the vertical
deflection circuit, and the vertical velocity nodul ation coil may be
arranged,i_nsi de the 25 deflectio oke. ~ ~ a~C 2002 WD 99/ 65277 17
PCT/JngFS%S(%%%etﬁP °8§§§, P& if&#i%%c%?ﬁgagb}h@he vertical
vel ocity nodul ation coil does not strike the netal case of the el ectron
gun. ThEiF&enshge Rebree] tRRHURinARes PEuthenBITEordriRe sFanmdR@nent
control _circuit for producing the novenent control. signal far controlling
the novédB thg PREdedanminedinpupberopf fotirerkahmsrRnPingPlade basi s
of the lum nance signal, a frequency domain enphasis circuit for
enphasi 2P8§d of; é@égélhtﬁ Rad tf pE e EF RN § I9Me Hhapreadatemvinedl 10
signal produced by the novenent control circuit, and a vertical velocity
nmodud at PYMbEd oF Hoianntal mfannintheerd odsebehdmd fheuparitngft Heescanni ng
speed in the vertical direction of the el ectron beamon the basis of the
nmovenenfc@yming Lingdio bephheioksipgl, RhELFFERLERYLIDWEPRt SirRLE | 5
circuit. In this case, the novenent control signal for controlling the
nmovenenfornoukpulinga Hinstkcmoyement: Adssaans A4 Inadeonsthewmsdd on the
basis of the | um nance signal, the gredeternined frequency domain of the
producedf: amepdipt ebanpdl ofi Fhal diEferpRas cadcwRrtion ekl hg speed
;0 in the vertical direction of the electron beamis nodul ated on the basis
of the anpleesindds HEndde P tEdth rBIraiighaf or contpygédnigy a tsecardinni ng |ine
sharply changes in the vertical edge and the horizontal edge of the imge,
so that mpNemandt iddsbancacsignak dns thetbaeys ffedhes Lumd fanag eficyhdonai n
enphasis circuit may conprise an 12 pE~ 2002 WO 991 657277 18

part of the scanning line to be the object, and a

multiplication circuit for multiplying the first movement
distance signal outputted from the first signal output
clrcuit and the second movement distance signal outputted
15 from the second signal output circuit together, and

outputting the result of the multiplication as the movement
control signal.

In this case, the first movement distance signal is
outputted on the basis of the difference between the

20 luminance of the part of the scanning line the predetermined

number of scanning lines ahead of and the luminance of the
part of the scanning line the predetermined number of

scanning lines behind the part of the scanning line to be the
object, and the second movement distance signal is outputted

5 on the basis of the luminance of the part of the scanning line



PCTI1 JP99/ 03035 extraction circuit f or extracting the predeterm ned
frequency domai n of the novenent control signal produced by the novenent
control circuit, and an adder for adding the novenent control signal
produced by the novenent control 5 circuit and the signgl9i he& i yequency
domai n extracted by the extraction -circuit together. Iﬁfé%JQEgéggpéthe

pr edet er m wabsfasequency domai n of the novenent control sigredr/arseesess act ed,
so that the novenent control signal and the signal in the extracted °
frequency 10 domai n are added togetherﬁ%lwwequently, t he predeterm ned
frequency domai n of the novenent control signal is enphasized. A vertica
vel ocity nodul ati on apparatus according to anot her aspect of the present
invention is_a vertical 15 vel ocj dulatio ratus_for du ing the
scanni ng &8 the ﬂég%’}‘t'i c ec#i’é%??"b%v%'?e‘éﬁ %f%@??%ﬁ so{e%!}ﬁ’fg Ha e
successively formng scannjng lines 1ln the horizontal,K directi.gn on a
screen, cERFIREMPLRRDE BRI DT IRRL AKX E “’f"‘éTt aJojo‘?Jéitr?ggedt efthif
control signal for controlling the 20 nmovenment in the vertical direction of
t he scanni Iﬂ%%%tbﬁdﬂugtﬁgﬂ-ﬁc@ft#% 1scQHAPHE tRANRS AR MY VEMERE nance
which is not |ess than a predeterm ned value in a | um nance change .
portion ircaneredr sigmalgi rection on the basis of a |umnance signal noves
farther apart froma part of the adjacent 25 . scanning |ine having a | ower
| um narice than The fiiauet eshgnad outputp Erepbbomgw getether vedue of

PCTI JP99I 03035 value ) and a vertical velocity nodulation coil for

gener at i ngtle niigret imovénent distadgd signglt ke sexanvhgnsphedvahue et
vertical direction of the electron beamon the basis of the novenent
control sitmealoptpdticedopal vf Mhvendiffevancel caleoudatiiion [gindwlvetsi cal
vel ocity nodul ati on apparatus, the novenent control signal for controlling
t he novenmsrmalberhé&hagy tda qatede termimedofvalee scandi bhel seeonduEignek t he
part of the spanning |line having a | um nance which is not |ess than 10 the
pr edet er maowtiputal gt ricuithenaynsasnthechvaige: poft the srcond wervenselt
direction noves farther apart fromthe part of the adjacent scanning |ine
havi ngi® |@ietahoe sapnalt hanzée phedetire Niveinantesf $hy pdotedfobhe he
basis of the Ium nance signal, and the magnetic field for nodul ating the
scanning scanning line to be the object is smaller than the

predetermined value.
In this case, the distance of movement on the screen
of the part of the scanning line 1is set to zero such that
15 vertical velocity modulation is not performed when the amount
of the change of the luminance is smaller than the
predetermined value and the luminance of the part of the
scanning line to be the object is smaller than the
predetermined value.

20 The scanning line the predetermined number of

horizontal scanning periods ahead of the part of the scanning
line to be the object may be the scanning line two horizontal
scanning periods ahead of the part of the scanning line to
be the object, and the scanning line the predetermined number

25 of horizontal scanning periods behind the part of the‘



15 speed in the vertical direction of the electron beamis generated on the
basis of the novenent control signal. Consequently, the part of the
scanning line having a high lum nance is shifted in the direction away from
the part of the scanning line having a | ow | um nance. Accordingly, 20 the
part of the scanning line having a | ow | um nance i s not eﬁngzEELZBﬁ ed by
t he part ﬁfgkgﬁ adj acent scanning |ine having a high |um at the
part of VRIS, ning line having a | ow | umi nance enters ?ﬁE”BWW@PﬁaI | ow

| um nance | evel. Further, the part ofy4he scanning |ine having a high 25

| um nance is in close proxinity to the part of the scanning 11. DES 2tl Wz
WO 99| 65227 20 PCTI JP99103035 |ine having a higher |um nance, so that the
part of the scanning |line having a high | um nance enters a | evel higher

t han t hecanmimgl linei tanbe khecbbjedt mayebel thé #b&nfidAgolinkNtibe
vertical direction of a reproduced inmage is 5 enphasized. The vertical

vel oci t howicdidmt & DNs 8ppaialigl perods Hand oy paet afpahal sehnfeagni ng
circuit for outputting a parallel scanning signal for making forward and

backwar d igeangd ngel ithes oyd@d.on the screen by deflecting the 10 el ectron
beam back and forth parallel, and a synthesizing circuit for synthesizing

the novenent ganihgls dea phedaaed died b MR L CORt ERb gtpedht and
the parallel scanning S|gnal outputted by the parallel scanning circuit,

and khe oeertie 3a el O£ £Ne NBEWNINY 190id tFRYeIRRRT BbYertl1sTRERCHHC Ti el d
for nmodul ati ng the scanning speed in the vertical direction of the electron

beam on thiebRasiss o theSa §8Ele roHid VARG M¥hENBURYNENEE! & 'IﬁzerEE'i!' t. In
this case, a reproduced inmage having a high density is obtained by

bi di r eclgsonaie SGéHHh& g 2 angh é heweoat«_a%ﬂ.f iheedD dHewe bf‘ hhe vRetical
direction is enphasized by nodul ating the scannlng speed in the vertical

directi %m/}ﬁaﬁcéeéfﬂﬁhe e f it Qéahﬁﬁnbepiﬁé%%js'dm'ﬂﬁ.dgslgﬁﬁrseased-

The parallel scanning signal for making the forward and backward scanning

!s: Sﬁ:tl ' Oﬁtﬁ?oc?]’ttﬁﬂéf Pq%]%@{lﬂée tHE W dith £vg RATR kel banehd b JOVEe M thent 1 ol

10 luminance of the part of the scanning line to be the object.

The scanning line the predetermined number of
horizontal scanning perlods ahead of the part of the scanning
line to be the object may be the scanning line one horizontal
scanning period ahead of the part of the scanning line to be

15 the object, and the scanning line the predetermined number
of horizontal scanning periods behind the part of the
scanning line to be the object may be the scanning line one
horizontal scanning period behind the part of the scanning
line to be the object.

20 In this case, the distance of movement on the screen
of the part of the scanning line to be the object is set on
the basis of the difference between the luminance of the part
of the scanning line one scanning line ahead of and the

luminance of the part of the scanning line one scanning line

’5 behind the part of the scanning line to be the object and the



~ ~ ~~~; ~00z WO 99/b522'1 PCTIJP99/03035 21 novenent in the vertica
direction of the scanning |lines are synthesized, and the magnetic field for
nodul ating the velocity in the vertical direction of the electron beamis
generated by the vertical velocity nodulation coil on the,5 basi,s of .the
synt hesi zed signal. Since the parallel scanning and the nﬂdﬁlgiﬂanﬂﬂmﬁthe
scanni ng spﬁﬁpmg ) he vertical direction are perfornmed by the connon
vertical ve OCI#@ dul ation coil, so that the verti cal veIBEF@V”WBﬁﬁIation
apparatus is mniaturized and is reduceggin cost. 10 The novenent control
circuit may output the distance of novenent on the screen of a part of the
scanning line to be an object as the novenent control signal on the basis
of the difference between the |um nance of a part of the scanning line a

predet er m neghitEwes 6F Akl Pl 0B i sameingdiihk.ahead of and the
| um nance of a part of the scanning line the predeterm ned nunber of

horizontal scannipfig RRTtIEaPefe Nslcite Reatletibhe cAGBUINGnay NPukehke t he-
ob ject and the level of the Ium nance of the part of the scanning line to

be the obj edmpriséh MAverdibe dildtarnlie 12RI¢ at I ¥eFRAl tOBoENE I AEEERY Of
the part of the scanning line to be the object is set on the basis of the °

di fferenceé?%ﬁgtaﬂee' WE %%f&ttm PRét s8hebRe oICANY RatE NEEL BRe
ne nu |

pr edet er m er of scanning nes ahead of and the |um nance of the

part of ¢th als) i [fay! K i nes
bani nd Phe > A B B0 L1855 GoEE e o BER G0 RE, e R Ent, ¢

scanni ng | i fiRg 19668 drd Gl Hep {Eokf RLLA! Bl IUHORNGE Bhet he part

of the scanning 0 be obj e art of the scanning line thus

noves depe&ﬂéwg‘ngﬂtt g% q:ﬁ%tjrl{%loé $Petﬁga99§?hgn§h§.fn@ﬁ nance and the |evel

5 of the | nance, soO t e contour In ertical direction of the

reproduced 11808 ko (HINARLED: ABOQYBELLER HChRNduled DU Athal AL IS

quehcy donarn enphasis circu asi zing a

d ' f i f th 0..Si d
by e movaterthEHERS, o Tt (SorhERdst SAEG ol Rdediafo nhel, EHETC,

dOﬂBIHJBf ggéitions of the adjacent scanning lines are not replaced

with each other by moving the part of the scanning line, so
that the image quality is not degraded.

The movement distance limitation circuit may limit the

movement control signal outputted £from the movement distance

15 output circuit to half when the luminance of the part of the

scanning line to be the object and the luminance of the part

of the scanning line two horizontal scanning periods behind

the part of the scanning line to be the object are not less

than the predetermined value, and the luminance of the part

20 of the scanning line two horizontal scanning periods ahead

of, the luminance of the part of the scanning line three
horizontal scanning periods ahead of, and the luminance of
the part of the scanning line three horizontal scanning
periods behind the part of the scanning line to be the object

25 are less than the predetermined value, or when the 1umin~an'ce



novenment control signal is enphasized, and the scanning speed in the
vertical direction of the electron beamis nodul ated on the basis of the
enphasi zed novenent control signal, 15 Consequently, the scanning line
sharply changes in a vertical edge and a horizontal ed e-ﬂgvan,'\ ge, SO
that the quality of the inmage is not degraded. The freaué &lddnﬁﬁﬁ
enphasi s yid §d¢hd; My conprise an extraction circuit for extracti n% t he

predet erm ned 20 frequency donain of the novenent contrcﬂPQ§“5W%P°

r oduced

by the novenent control circuit, and % adder for adding the novenent
control signal produced by the novenent control . circuit and the signal in
the frequency domain extracted by the extraction circuit. 25 In this case,
t he predeterm ned frequency donain of the 12 DES 2002 WO 99/ 65227 23
PCTJJPORUD308S pevdnefl thetsohnsilggalline éd necteide obfletbeangvenent
control signal and the signal in the extracted frequency domain are added
t oget herlurComsrqgeentfl ythe hpaptedet dhei mec imiany ehtye dowsi Bopizbheanovenent
control signal is 5 enphasized. A video display nmethod according to stil
anot her saspecingf perd qiessndéadnognthenpaetpofsenet Beanheny afindeflecti ng
an electron beamin the horizontal direction and the vertical direction, to
successineelthd @byectnar8nd t Mess § nthdre tHe pelddetdiinkd @GV, anga
screen, and nodul ating the scanning speed in the vertical direction of the
el ectsr ortHedunsilitdntbad £ atipargadt o €heCscdmmningi NEndawdHo21kBiitaance

which i s not

| ess than a predeterm ned value in a | um nance change portion

in the wdnwahgdipeadio®d peMEadSartheenuvididnds o5t atRar papt o2 the
adj acent scanning line having a | ower |um nance than the predeterm ned

val ue. |s'1:dx{ﬂ£nﬁa.§Qnet Re o hodfi Adi1Ft S FYAMM 1 d FeBydd beh i@ an@r nance

is shifted int

e direction away fromthe part of the adjacent scanning

l'ine hawHy Buh@Wahndd NG¥1Cehe 2B addC &edithd yscéﬁl?iﬂﬁrliﬁé thgescanning line

having a low | um nance is not easily affected by t

e part of the adjacent

scanni NG ddLoRB¥INI canfiGly beFIA  Bhed@ éPaind BAMRALE e GRAnMAAYI NY
line having a I ow | um nance enters the original l[ow lumnance level.
Fur iger .1 e 1P Be Ahd o $EAENARE 1é6€ tHaFHPpredd tH I F2a%d.S I N
close proximty to the part of 12 D E v 2002 WD 99/ 65227

In this case, when the luminances of the parts of the

three adjacent scanning lines are not less than the

15

20

25

predetermined value, and the luminance of the part of the
scanning line ahead of the three scanning lines and the part
of the scanning line behind the three scanning lines are less
than the predetermined value, the parts of the scanning lines
on both sides oqt of the three scanning lines move such that
they approach the part of the scanning line at the center and
the positions of the three scanning lines are not replaced
with one another.

The video display apparatus may further comprise a
cathode ray tube{CRT), and an electron gun provided in the
CRT and having a metal case, and the vertical velocity
modulation circuit may comprise a movement control circuit

for producing a movement control signal for controllin§ the



24 PCTI JP99/ 03035 the scanning |ine having a higher |um nance, so that the
part of the scanning line having a high |um nance enters a | evel higher
than the original lumnance level. As a result, the contour in the vertica
direction of a reproduced inmage is b enphasi zed. The step 2 mgemq) g the
el ectron beam may conprise the step of deflecting the eleét ack
and forth iRydbfesapri zontal direction, to formthe forward and backward
scanning lines on the screen. 10 In this case, the reproducgﬁTﬂﬁgﬁgaﬁhving
a high density is obtained by bidirecti ggal scanning, and the contour of
the image in the vertical direction is enphasized by nodul ati ng the
scanni ng speed in the vertical direction. As a result, the quality of the
reproduced image is increased. 15 The step of nodul ating the scanni ng speed
may conpri ssovémentepn theouepttitafgdarpetdbhebfsthansognaiggalihers waki ng
the forward and backward scanning lines parallel, producing a novenent
control siowé basisodEr ehlel NGniihanty eiyrial h 4 aardrchtalli vetbicdityof
the scanning line in a | um nance change 20 portion in the verti cal
direction qlodiiZaasins cofil hP1dpoieancs ai gositisnnidessirti g t heomarald el
scanni ng signal and the novenent control signal) and generating a magnetic"

field for rpeeiphebpy bife theaMUtl B df tHe drddtfan ghheshioardunde
el ectron beam on the basis of a synthesized 25 s ignal . 12 DEC 200 WO

991 65226 25 KETERTOPLG3GaRAtHG & dfdyndtitc PRl d %of%&hﬁ!ﬁt%‘r@‘%hé or

maki ng the forward and backward scanning l.ines parallel and the novenent

control gé@+ nh®hg Ceﬁééa'ifp]%é Og:@%g 1egi rEBtiBa afrsué:@he@trf&s *b%npf

t he scannl I nes are synt hesi ze 5 the scanning speed in th

verti cal &%ﬁ@%&%ﬁ?ﬁf%ﬁ&%%eﬂ@ﬁ@ bnFRgy! gietlagnpthaias 3gr Hde

synt hesi ze si gnal ore, a common coll can use

scanni ng aq@% Jo&8eARAW3 %&Qﬂ%qéifgﬁi canning speed in the vertical

di rection nsequently apparatis is mniaturized and 10 is reduced in

cost. The step OfInp{:ﬂngEQget h@hE"rﬁEﬂx‘éQh& &P4 fsd:?{\;@t!l By lS&dAe

steps of detecting the | um ndnce e portron in tlcal |rec Ion

on the pasipe phct 15 hUBAANCELT! Ul aQul ABET DEciRe dhat A ol Jmy Sent

of the scanning I ne on e SCréen in t |caI |rect|on

um nance canag, BRLTLA" dith ! NSo "PHETCTh & 2he/dla et Ukd x?i‘gﬁh%r%%e%cy

components of the magnetic field are not attenuated.

Consequently, the sensitivity of the vertical velocity
modulation coil is increased, so that the scanning line can
15 be sharply changed at a small current. Consequently, the
scanning line sharply changes in a vertical edge and a
horizontal edge of the image, so that the quality of the image
is not degraded.
The video display apparatus may further comprise a
20 deflection yoke disposed in the position departing from the
periphery of the metal case of the electron gun and around
the CRT, and constituting the horizontal deflection circuit
and the vertical deflection circuit, and the vertical
velocity modulation coil may be arranged inside the

25 deflection yoke.



of the lum nance signal, and reversing the tinme axis of the novenent

control signal in the backward scanni ng. Consequently, it is possible to
nodul ate the scanning speed 20 in the vertical direction in the

bi directional scanning. The step of nodul ating the scannin y
conprise the step of clanping the novenent control si gn@l?_?@égfiﬂﬂia
predeterm ned potential at predetermned timng. In this case, each of the
scanni ngWPiseR2zan be forned 25 at a reference position péﬁﬂ@)gg}g}

determ ned, and the part ~ ~ U~~; 2uh~ WD 99165227 PCT/ JP991 8 5 26 of
each of the scanning lines can be ndved fromthe reference position in the
| um nance change portion in the vertical direction. Consequently) the
image quality is prevented from bei ng degraded by the shift of the scanning
line. 5 The step.of nodul ating the scanni ng _speed nmay conprise the step of
setting the &ir’sE&?@ecéls%$99éﬂ?96ﬁtﬁ-ﬁef%%g€egpme¢HTEY Fhye vertdigRscanni ng
line to be the object. on the basis of the difference between the | um nance
of the PPCotyt MOditkahlon ¢oht dpesphreletbrikacthpumsdalorass iofntal 10
scanniﬁglperiods ahead of and the |um nance of the part of the scanning
line tHe'Pred8CETRATe@MPunber of horizontal scanning periods behind the
part of the scanning line to be the object and the | evel of the | um nance
of the part dhe mesthaalnyeleadtyompdulpnsiep) sdrculd may Fopnziste t he

di stance of novenent on the screen of the part of the scanning line to be

t he Sobj@fMoviemert qonthel wHanbt fiorepapdpeingcthe somaneniednhinahlince of
the part t of the scanning line the predeterm ned nunber of scanning |ines
ahead Figmaltfer|iaonboeiding the mevement tnethe yerticab diines tion
predet erm ned nunber of scanning |ines behind the part of the scanning line
to be td® YUbgeecanndnchd ineselorofthehdasis wintbeoluminapane sdfgrtalke, scanni ng
line to be the object . is set. The part of the scanning |ine thus noves
dependiangt vagueacghviemabh emhphelsdsgelincuit fomi empasindngha | evel 25 of
the | um nance, so that the contour in the vertical 1 ~n~—~~ ~"u~Z WO
99165Z%rede PETMIPEY] 0BOGGuencycidomaiof afhethe pnovementi pagdriod enphasi zed.

10 signal produced by the movement control circuit, and a
vertical velocity modulation coll for generating a magnetic
field for modulating the scanning speed in the vertical
direction of the electron beam on the basis of the movement
control signal emphasized by the frequency domain emphasis

t5 circuit. In this case, the movement control signal for
controlling the movement in the vertical direction of the
scanning line is produced on the basis of the luminance
signal, the predetermined frequency domain of the produced
movement control signal is emphasized, and the scanning speed

0 in the vertical direction of the electron beam is modulated

on the basis of the emphasized movement control signal.
Conseguently, the scanning line sharply changes in the
vertical edge and the horizontal edge of the image, so that
the quality of the image is not degraded.

The frequency domain emphasis circuit may comprisé an

Ut



The step of nodul ating the scanning speed may conprise the steps of
produci ng a novenent control signal for controlling the novenent in the
vertical direction of the 5 scanning lines on the basis pf,t Nhance
signal, enphasizing a predeterm ned frequency domai n of fﬁk‘ﬁ§$%2992
control signal, and generating a magnetic field for nodul ati ng the scanni ng
speed in thgoygéshiycal direction of the el ectron beam on thepBashedndfist he
novenent control signal. 10 In this case, the novenent control signal or
controlling the nmovenent in the vertical8direction of the scanning lines is
produced on the basis of the |lum nance signal, the predeterm ned frequency
domai n of the produced novenent control signal is enphasized, and the
scanni ng speed 15 in the vertical direction of the el ectron be is

modul at od_ BHEERETHRN CHICRAE &0 &NTRETARENEAE BORASSERIGES
Consequently, the scanning |line sharply changes in_the vertical edge and
the hori zoRESRVERGY Somakh dfadde meyvemest (FRPEEALi $49881t PEOPHESE PY not
degraded. 20 According to the present invention, the scanning speed in the
vertical dthecMmogieRentogentred sidrubac apd ﬁér?déﬁrtm9§uﬁﬁﬁiﬁ% thee
havi ng a high | um nance noves farther apart fromthe part of the scanning

| i ne havi npoyement wwomtned, signadatprodueedt blir tbe mevemanfe ¢ontrel
vertical direction 25 is enphasized. As a result, a sharp reproduced i mge
is W 99852 2 @ghithienad.grial 1h -the freguercy|dmvainlessragted byor e,

t he scanning speed in the vertical ' direction is nodulated in the

bi di recti othle sccnmaceionsoiricsatit ogethext in the vertical direction is
enphasi zed in the 5 inage having a high dens ity . As a result , the
quality of the riapriddixehsendhe priedeteaswihed fitdmprencye ddnrel parfithel
scanni ng signal and the novenent control signal are synthesized, so that
the paral | movemamt ngoreimiol heignal dis extafacted scamnthat speredmonemeatlO
vertical direction are performed by the common vertical velocity nodul ation
coil. As acoatwldl dhenakran@althel oLgnal nbdukhei extapnared usregdenlks vi deo
di spl ay apparatus are mniaturized and are reduced in cost. Furthernore, by
arrangiog domader birealadarl ®ddge e FOdWdt s ©uent Lyi, ntReppsé i@ rdamaat i Ng
fromthe periphery of the netal case of the electron gun and around the
CRT, or frequency domain of the movement control signal is

emphasized.
A vertical velocity modulation apparatus according to

another aspect of the present invention is a vertical

15 velocity modulation apparatus for modulating the scanning
speed in the vertical direction of an electron beam for
successively forming scanning lines in the horizontal
direction on a screen, comprising a movement control circuit
for producing a movement control signal for controlling the

20 movement in the vertical direction of the scanning lines such

that a part of the scanning line having a luminance which 1s
not less than a predetermined value in a luminance change
portion in the vertical direction on the basis of a luminance
signal moves farther apart from a part of the adjacent

25 . scanning line having a lower luminance than the predetermined



enphasi zi ng the predeterm ned frequency domain of the novenent contro
signal, the scanning line sharply changes in the vertical edge and the
hori zontal edge of the inage, 20 so that the quality of the inmage is not

degraded. Brief Description of Drawings , Fig. 1 is a bljogk show ng
the configuration of a video display apparatus accordi ng} Znggg%mdi ment

of the 25wpreegent i nventi on; 12 D~~ Lu~c WD 99165277 2% EI%I'I JP991 03035
Fig. 2 is a diagram showi ng an exanple of |um nance distri GEIFBM3ER ¢ he
vertical direction before vertical copvour correction, and a di agram

showi ng an exanple of |um nance distribution in the vertical direction
after 5 vertical contour correction; Fig. 3 is a diagramshow ng an exanpl e
of scanning |ines and | um nance distribution before vertical contour

correct ivaluanderndd ygravhasibwiely cirt e radulla tofors caddi figr Igenasrainichg

| um nance distribution after vertical contour 10 correction: Fig. 4 is a
wavef or na dnagnemict flekdtfozl médaulectinng thegnataonutipgt spdefd dm aheerti cal
deflection circuit, a waveform di agram of a parallel scanning signal

out putt edeftdmad ddirdidteloscafinting electiron(beaan andthgrbassfovE Nghear al | el
15 scanni ng based on a vertical deflection signal and a parallel scanning
si gnal ; mogemBnits comt ook diggeimproiueedtby thef mgwesient cntdw verti cal
velocity nodulation circuit shown in Fig. 1; Fig . 6 is a diagram show ng
an exanptkrotitcanning |ines 20 before vertical contour correction, and a
di agram showi ng an exanple of scanning lines after vertical contour

correction; FiIg thesvarsigad weledti sodglabishowpithtdu®petigéi on of a
vertical velocity nodulation circuit; Fig . 8 is a diagram show ng one

exanpl e woévéndnteebntindl iU £65i yén6LaNNEAY, thB0meveEmagtanh Stwev ng
anot her exanpl e ~12 ~~~ ~~~ ~
vertical direction of the scanning lines such that the part
of the scanning line having a 1ﬁminance which is not less than
10 the predetermined value in the luminance change portion in
the vertical direction moves farther apart from the part of
the adjacent scanning line having a lower luminance than the
predetermined value is produced on the basis of the luminance
signal, and the magnetic field for modulating the scanning
15 speed in the vertical direction of the electron beam is
generated on the basis of the movement control signal.
Consequently, the part of the scanning line having a
high luminance is shifted in the direction away from the part
of the scanning line having a low luminance. Accordingly,
20 the part of the scanning line having a low luminance is not
easlly affected by the part of the adjacent scanning line
having a high luminance, so that the part of the scanning line
having a low luminance enters the original low luminance

level. Further, the part of the scanning line having a high

25 luminance is in close proximity to the part of the scanriir;g



WD 99/ 65227 30 of bidirectional progressive scanning; PCT/JP99/03035 Fig. 9
I's a bl ock diagram showi ng the configuration of ' a vertical correlation
detection circuit shown in Fig. 5; Fig. 10 is a diagramshowing a first

exanpl e of a 5 novenent distance conversion table: Fig. 1& D}bﬁeﬂu@gr am
showi ng a second exanpl e of a novenent distance conversi‘o ~~Frg. 12

is a diagrawehmstiyg a third exanple of a novenent di stance pe@ip&idEhiN
table; 10 Fig, 13 is a diagram showing a fourth exanple of a novenent
di stance conversion table; Fig. 14 is a2fl ock di agram show ng the
configuration of a retrace ~5eriod reversion circuit; Fig. 15 is a timng
chart showi ng the operation of the 15 retrace period reversion circuit
shown in Figiq 14; Fig. 16 is a block diagram showi ng anot her exanpl e of the
confi gur at i bhnef havidg & HigheF cluninanger 80 fal te (Part gof1Ehes 4
di agram showi ng an exanple of the 20 characteristics of a conversion table
shown in Figcansing §inEghayinglisadpiah dnednagceneatems & dpviedr tyigher ’
vel ocity nodul ation by the vertical correlation detection circuit shown in
Fig. 16; Fighaaothe erdgiprdmlumdnangeahe¥rdnplis of Tefalls dhe icataM®N of
a singular point detection unit shown in 12 DEC 2002 WD 99! 65z17 31 Fig.
16; PeT/ JP9PN08D85 ik i&) | d1neditdgmnamts kowiepyadnaesdrihagef 1si ngul ar
poi nt detection; Fig. 21 is a diagramshowi ng the logic of a signal in 5
each porg i oemphatstieiesd ngul ar point detection circuit shown in Fig. 19;
The vertical velocity modulation apparatus may further
comprises a parallel scanning circuit for outputting a
parallel scanning signal for making forward and backward
scanning lines formed on the screen by deflecting the
10 electron beam back and forth parallel, and a synthesizing
circuit for synthesizing the movement control signal
produced by the movement control circuit anci the parallel
scanning signal outputted by the parallel scanning circuit,
and the vertical veloclity modulation coil may generate a
15 magnetic field for modulating the scanning speed in the
vertical direction of the electron beam on the basis of a
signal synthesized by the synthesizing circuit.
In this case, a reproduced image having a high density
is obtained by bidirectional scanning, and the contour of the
20 image in the vertical direction is emphasized by modulating
the scanning speed in the vertical direction. As a result,
the quality of the reproduced image is increased.
The parallel scanning signal for making the forward and

backward scanning lines in the bidirectional scanning

25 parallel and the movement control signal for controlling the



Fig. 22 is a block diagram show ng still another exanple of the
configuration of a vertical correlation detection circuit; 10 Fig. 23 is a
cross-sectional view in the horizontal direction showi ng an exanple of the

positional relationship between a CRT and a verti cal %gﬁﬁgﬁygﬁmgglation

coil; Fig. 24 is a cross-sectional view in the horizomt n show ng
anot her 17of t he p05|t|onal 15 rel ationship between a CRT and a
vertical "Wel ooty y nodul ation coil; Fig. 25 is a di agram BEBWFMG3@A exanpl e

of vertical.velocity nodul ation by thq vertical velocity nodul ation coi
shown in Figs. 23 and 24: 20 Fig. 26 is a bl ock di agram show ng anot her
exanpl e of the configuration of a vertical velocity nodulation circuit used
for the video display apparatus~shown in Fig. 1; Fig. 27 is a bl ock diagram

showi ng nidweement i burttie oremfical reipeanichor @fpeheas canntngCliheisnatle
vertical velocity t5 nodulation circuit shown in Fig. 26; , ~ 2 U~~ 2002

WO 99/ 653t 38s PEEA] PEND X magneBci £181ai Foui moduaWtinghenbng an
exanpl e of the configuration of an internediate and high frequency

conponeRie SePEEft LANtHeI bierftii®al? Hiirfe dt Sdg o Mw@mé&ﬂbﬁ%a%ﬂﬂew ng the
S operation of the frequency conpensation cirouit shown in Fig . 27; Fig.

30 is agarwﬁaaeagbgmtmowmﬁailvanaémey ASANREe 19 P LOGhi éatlon of

a vertical velocity nodulation circuit; 10 Fig. 31 is a dlagran1sﬁomnng a

uni disr egfd PNdtlo PR OGS §§ﬁtﬁ%s&%ﬂ“bﬂ@nﬁ3t ¥indd Qhe%?ai:&liei' #8hAALAGOW N9 a
bi di rectional progressive scanning systeni and Fig. I's a di agram show ng

the | umgiacendi ablulWiidh loe 'fhé hEcMﬁﬁihﬁaEp%ﬁe&H %d Ry &PEYERY ! onal
vertical contour correcti on, and a di agram show ng t he nbvenent of scanni ng

'cé??i. 'n gﬂofﬁcfﬁgﬁle%gg{bfégnwfﬁé&abyceﬁaouamﬁehr Sekita®a1Ba7d 10086y o
modulation coil, so that the vertical velocity modulation
apparatus is miniaturized and is reduced in cost.

10 The movement control circuilt may output the distance
of movement on the screen of a part of the scanning line to
be an object as the movement control signal on the basis of
the difference between the luminance of a part of the scanning
liﬁe a predetermined number of horizontal scanning periods

15 ahead of and the 1umiﬁance of a part of the scanning line the
predetermined number of horizontal scanning periods behind
the part of the scanning line to be the object and the level
of the luminance of the part of the scanning line to be the
object.

20 In this case, the distance of movement on the screen
of the part of the scanning line to be the object is set on
the basis of the difference between the luminance of the part
of the scanning line the predetermined number of scanning

lines ahead of and the luminance of the part of the scanning

5 1line the predetermined number of scanning lines behind'tﬁe



20 Fig. 1 is a block diagram showi ng the overall configuration of a video
di spl ay apparatus according to one enbodi nent of the present invention. The

vi deo di splay apparatus 'shown in Fig. 1 conprises a video, I
processing circuit 1, a chrom nance signal a 25 reproductiaﬁzgﬂgéaﬁpﬂg; a

synchroni zi i separation 12 D E C 2002 wo 99i ssi z~

PCTI JP99/ 833%?%&}2{1“ 3, a cathode ray tube ( CRT ) 4 ( a ﬁgT’r’%’f?P%?F
deflection circuit 5 ( a horizontal velogRty nodulation circuit 6 , a high
voltage output circuit 7, a vertical deflection circuit 8, and a verti cal
velocity nodulation circuit 9. A horizontal 5 deflection coil LH a

hori zontal velocity nodul ation coil VMH a vertical deflection coil LV, and
a vertical pamciofy thedslcanindmgdilne/Mo e thenckiect and thehdavedapft ube
4. The video signal processing circuit Z separates a |um nance signal and a
col or differgrcawmbiahcé rof thei paxrtl®ofi tnal seadndmgyutineg heo sbgnthe )
and feeds the video signal to the synchronizing signal separation circuit

3. The chrogvpee. sigralparapod itie areainingtlfneephodunesea dbpemdiace
signal fromthe | um nance signal and the color difference signal which are

out putted fr@mine améleet SbHnehe 16hAahGeeis MheiYwmihadceaadal ehds lehvel
chrom nance signal as a display signal Cto the cathode ray tube 4. The

synchroniszi g siigal uieRanaki, g oCitifdl { tide c¥bheouT ahath&onéftical
synchroni zing signal H and a vertical synchronizing signal V fromthe video

signal fed fqoradfioNi §80tRbIRApHIINEESE Nagde Qs @Whiphdsidée, hori zont al
deflection circuit 5 conprises a horizontal driving circuit, a horizontal

output circuit, a-rﬂle%efhealcx%ise&lt@nmeahqwttmo:a4; 48 neey ERGINUY
circuit, and an S shaped correctlon capacitor. The horlzontal defl ection

E’LJ%’?RLE)Q?OEW%%U on “si gnzg'L %ﬁﬁ |e§l ta}giﬁgﬁ'g%ﬁg%ﬁfﬁeﬁtaﬁ%l}%e
horizontal deflecklPlrfi®hbal Bl ey §0mdehl ¢F @l GhéFLR8At control
10 signal produced by the movement control circuit.

In this case, the predetermined frequency domain of the
movement control signal is emphasized, and the scanning speed
in the vertical direction of the electron beam is modulated
on the basis of the emphasized movement control signal.

15 Consequently, the scanning line sharply changes in a vertical
edge and a horizontal edge of an image, so that the quality
of the image is not degraded.

The frequency domain emphasis circuit may comprise an
extraction circuit for extracting the predetermined

20 frequency domain of the movement control signal produced by
the movement control circuit, and an adder for adding the
movement control signal produced by the movement control
circuit and the signal in the frequency domain extracted by

the extraction circuit.

25 In this case, the predetermined frequency domain of the



beamin the horizontal direction in the cathode ray tube 4 in
synchroni zation with a horizontal synchronizing signal H5 outputted from
the i mage signal processing circuit 1. The horizontal velocity nodul ation
circuit 6 conprises a pre-driving circuit, a horizontal ?_e Ct?[][f@dul ation
driving circuit, and so forth, and feeds, on the basis 1) um nance
si gnal ed fromthe video signal processing 10 circuit 1.  a
hor i zon?(zllgg?/lgi(&)ti ty nmodul ation signal (a horizontal vel OE?T’VWB:@&T ating
current) for nodulating the velocity2d the electron beamin the horizontal
direction in the cathode ray tube 4 to the horizontal velocity nodul ation
coil VMH to nmake hprizontal contour correction. 15 The high voltage out put
circuit 7 conprises a high voltage driving circuit, a flyback transforner,
a dynanPeveReRfat¢ertBeds sd@gnahtin| estragted . apdda thenmewenmanomat i ¢
focusing output circuit, and applies a high voltage to the cathode ray tube
4 in orfeptrelcarignalt apdeddiponeioln ther extractod £requancerti cal
deflection circuit 8 conprises a vertical output circuit, and feeds a saw
t oot h vépmpda ager pddedbtogether(a Canseguentdyl cthé mredetemmined t he
vertical deflection coil LV in order to deflect the electron beamin 25 the
vert i cafréaueadpnomathe ofattteianovgnmenite coHnitrol -siyn28C 2002 WO 99165227
35 PCT/ JP99/ 03035 synchroni zation with the horizontal synchronizing signal
H an8l téesphestiizesd. synchroni zing signal V which are outputted fromthe
vi deo signal processing circuit Z The vertical velocity nodulation circuit
9 has a 5 cor¥ vdulext ddspdlagnmeithdd gecorddang tbhet 1kl anpthed dgpdsta
vertical velocity nodul ation signal (a vertical velocity nodul ating
cur r ent o£ SEhkeopre=kl tit imgenitd. orelcampyl oés t tize es bep s onf bdefileatihe
vertical direction in the cathode ray tube 4 to the vertical velocity
nodul at anrekectrobVbenmt he tide fasrizohtabedivectbonarsi ghal vértindal he
hori zontal synchronizing signal H which are outputted fromthe video signal
processdngeciticmn ; o sucemes ineelycibrmomstcamning ridatéonin Ttiee vi deo
di spl ay apparatus according to the present

10 horizontal direction on a screen, and modulating the scanning

speed in the vertical direction of the electron beam such that
a part of the scanning line having a luminance which is not
less than a predetermined value in a luminance change portion
in the vertical direction moves farther apart from a part of
15 the adjacent scanning line having a lower luminance than the
predetermined value.
In this case, the part of the scanning line having a
high luminance is shifted in the direction away from the part
of the adjacent scanning line having a low luminance.

20 Accordingly, the part of the scanning line having a low

luminance is not easily affected by the part of the adjacent
scanning line having a high luminance, so that the part of
the scanning line having a low luminance enters the original
low luminance level. Further, the part of the scanning line

's having a high luminance is in close proximity to the pari: of



15 enbodi nent perforns bidirectional scanning and perfornms nodul ati on of
the scanning speed in the vertical direction (hereinafter referred to as
vertical velocity nodulation) . . Referring nowto Figs. 2 and 3,
description is nade of vertical contour correction by thg %e E@é%[][y@l ocity
20 nodul ation perforned in the video display apparatus according to the

present e i Fig. 2 ( a) is a diagram show ng an
| um nancenﬁggtg%a%h’{i on in the vertical direction before thmﬁ@:&ﬁs

contour correction, and Fig. 2 (b) is @4iagram showi ng an 25 exanpl e of

| um nance distribution in the vertical direction ~ 2 CE C 2002 W

99/ 65227 PCT/ JP99/ 03035 36 after the vertical contour correction. The
respective original |un nances of scanning lines L1 to L7 are indicated by
pi to p7. tihe FEeARRARGeLIPe haliny BHPigheTsumAPABCPr 2R thakihe Pakte | ow,
t he | um nances p2 and p6 of the scanning 5 lines L2 and L6 are slightly

hi gh ) andfhtheusraandag pine pavingna pdabr lupdngpggnPRESNSHEs Leyel 4,
and L5 are highest. As shown in Fig. 2 (a), when the intervals anong the
scanni ng |hhgber]l than ther erdgdaal divenigwnes AfVeires As1aam@ s thaw t he
| ow [ um nance are affected by the respective 10 adjacent scanning lines L2°
and L6 hawogtohe HightHeinmextical Ghhveqgtban| 9f aheepnotingededmefge Hes
scanning lines L1 and L7 are higher than the original |um nances pl and p7,
so thats t hempbasdizegl! ines Li and L7 | ook whiter than a color of the
original lumnances . As a result , the contour in the vertical 15
direction of a IHp: csitepdof ndeléocbkngbther eliechyoshbeam malyi gonpxine t he
scanning lines L2 and L6 having the high |lum nance are shifted in the

di recti on emaystepndihdefsegering ctladj ateatrenabnamgbickeanidl fanrkH 7ihavi ng
the I ow | um nance. Consequently, the scanning lines L1 and 20 L7 having the
| ow | um nariee Rbeir@nesbidyredtehedtbyfobm thepfotwaedadndc drickacardi Ng
lines L2 and L6 having the high |um nance, so that the | um nances of the

scanni ng lseaanihprdings ephethbhecire@n.gi nal | ow | evel . Further, the
scanning lines L2 and L6 having the high |um nance are in closer 25

proximigty to therseniy Baskl, "Ehe Hap@ahsed Nings haviinantAl.gh derds PEE
2~C~z WD 99/ 65777 37 PCTI JP99103035
is obtained by bidirectional scanning, and the contour of the
image in the vertical direction is emphasized by modulating
the scanning speed in the vertical direction. As a result,
the guality of the reproduced image is increased.

15 The step of modulating the scanning speed may comprise
the steps of outputting a parallel scanning signal for making
the forward and backward scanning lines parallel, producing
a movement control signal for controlling the movement in the
vertical direction of the scanning line in a luminance change

20 portion in the vertical direction on the basis of the
luminance signal, synthesizing ‘the parallel scanning signal
and the movement control signal, and generating a magnetic
field for modulating the scanning speed in the vertical

direction of the electron beam on the basis of a synthesized

25 signal. )



Consequently, the |um nances of the scanning lines L2 and L6 enter a |evel
hi gher than that of the original |um nances p2 and P6 , to approach a white
level . As a result , the contour in the vertical direction of the
reproduced inmage is 5 enphasized. Fig. 3 (a) is a diagr sng@@%anni ng
| ines before the vertical contour correction and an exaﬂ;ze the

| um nancewadigsissazbbut i on, and Fig. 3 (b) is a diagram Shoml‘&/\ﬁ?ﬁ?‘s’aj&?g l i nes
after the vertical contour correction_and an 10 exanpl e of thé ['um nance
distribution. In Figs . 3 ( a) and 320 b ) , the lunminance of the scanning
lines L1, L2, L6 and L7 is taken as 10 % the |um nance of the scanning
lines L3 and L5 is taken as 70 % and the | um nance of the scanning line L4

is taken as i 00 %, 15 As _sho in Fig. a), .the scanning liens L3 and L5
havi ng the |u ﬂa%%iso?a%v%%eprﬂé?ﬁ&&i \(?g)ﬂyi‘“&d’% ég&‘i‘ta]t %%é‘%i ng
lines L2 and |6 havin he | um nance of 10 % In this case , as shown in
Fig. 3 F%ﬁ )‘J'_?r‘fﬁ‘é‘llsgﬁhngﬁ&%l“i% a9 51 18%F B F AL LR gRNG ENance are
respectively noved farther 20 apart fromthe scanning lines L2 and L6

havi ng t ROVt RhERl THoRa4UEATI ONEFRILLAG Y MovRmend Imdthe havi ng
the low | um nance are not easily affected hy the scanning lines L3 and L5
havi ng t K&OhifR} dHneaickon gf F%Gssm'i‘%gtlﬁé‘% pPEAtSEEReS hgefi Rndart her
apart 25 fromthe dark scanning |line, the originally dark scanning 12 DEC
2002 %0 $HessEARERPEReAD dF verid cpdoRéTastkep, ofthe IflestEpRal | y
bright scanning |ine |ooks brighter. As a result, the contour in the

verti cal bea rbgtmedudptede onrddie ikaghphesi tae. sYRthegilzes isd@hakcanni ng,
the scanning lines nust be 5 scanned in directions parallel to each other
on a scr 3GeTreEoEe s ihgommon goid carde npeddiry Shampratlehmrganinganni ng.
Tn the follow ng description, forward scanning and backward scanning in the
bi di r ect powSalthe anpdngasiden efpche vecgnpingr spgedolns thegverticakt race.

10 Fig . ~ ( a% is a waveform di agram of a vertical deflection signal IV
out put t edimesrtioR. v&aneeqgueptilyct tha 2PPRUALUS khadniatyryzediangig . 4
( b) is a waveformdiagramof a parallel scanning signal SA outputted from
a pad@l | s wetaced &nregistt.11 described later, and Fig. 4 (c) is a diagram
showi ng 15 parall el scanning based on,the vertical deflection signal IV and
the parallel sEhanEtgPsPgnalrogacing e mpvement [qantredctignal cma¥i ng
lines is taken as m The period of the vertical deflection signal 1V shown
_, in Fi gompxiseitheqldaprs of deYeating shet humippnrearhangsypenutbanzi ng
signal V, and the period of the parallel scanning signal SA shown in Fig. 4
(b) is edmlthe veastpemlodlirection on the basis of the luminance

signal, outputting the distance of movement of the scanning
15 1line on the screen in the vertical direction in the luminance
change portion as the movement control signal on the basis
of the luminance signal, and reversing the time axis of the
movement control signal in the backward scanning.
Consequently, it is possible to modulate the scanning speed
20 in the vertical direction in the bidirectional scanning.
The step of modulating the scanning speed may comprise
the step of clamping the movement control signal to a
predetermined potential at predetermined timing.
In this case, each of the scanning lines can be formed

25 at a reference position previously determined, and the bai:t



of the horizontal synchronizing signal H An electron beamis deflected
downward fromthe top in a step shape for each horizontal scanning period
in one vertical scanning period 25 by the vertical deflection signal IV and
t he parall el WD 99/ 65227 39 12 DES 2~Z PCTIJP99103033 2c@@ﬂLqﬁj gna

SA, and is deflected rightward fromthe left or |eftwar romthe right by
the horizontal deflection signal outputted fromthe horizontal deflection
circuit 5 sW&M¥ Fig. 1. Consequently, the parallel scannPREIBI/BHS 5

el ectron beamon the screen is perfornedg as shown in Fig. 4 (c). Fig. 5is
a bl ock di agram show ng the configuration of the vertical velocity

nodul ation circuit 9 shown in Fig. 1. Fig. 6 ( a ) is a diagramshow ng an
exanpl e of scanning lines 10 before the vertical contour correction, and

Fig. 6 (b) d8 eadh a3 eReSHO8hAYngNL £X88E&n He moaEd Egon the atferenke
vertical contour correction. Further, Fig. 7 is a signal waveform di agram

showi ng t hg,@Pet 86hOoAnOkhleha ullitfdrfcdd MehRget poiRdWnatiOncike r ¢drtiBaghown
in Fig. 5. 15 1In Fig. 5) the vertical velocity nmodulation circuit 9

conprises g PAsEtish.Seandledmett Gl _tthjelimag\éﬁﬁéﬁﬁyo.@é Y eAtd e d ¢x@mt | On

circuit 12 ( a retrace period reversion circu 13 ,"a clanping circuit 14 -

, & synt heﬁbﬁﬁ‘& 8%99%%\111%3" b AWL£E1 68 Hhe sgé‘i'xlrf';iﬁéi nggntral

Processing Unit™) 207gain control signal _ romthe CPU 17
L A L e T
Gel) 2ot o SE@avepEe ghLLatl U5l PR o ighalptint Uy vl
e B Bk B S AR T T St bR o8 6 s
of the difference between the luminance of the part of the
scanning line the predetermined number of horizontal

10 scanning periods ahead of and the luminance of the part of
the scanning line the predetermined number of horizontal
scanning periods behind the part of the scanning line to be
the object and the level of the luminance of the part of the
scanning line to be the object.

15 In this case, the distance of movement on the screen
of the part of the scanning line to be the object is set on
the basis of the difference between the luminance of the part
of the scanning line the predetermined number of scanning
lines ahead of and the luminance of the part of the scanning

20 line the predetermined number of scanning lines behind the

part of the scanning line to be the object and the level of
the luminance of the part of the scanning line to be the object
is set. The part of the scanning line thus moves depending

on the amount of the change in the luminance and the level

25 of the luminance, so that the contour in the vertical




coil HW correspond to vertical velocity nodul ati on neans. Further, the
paral l el scanning circuit 11 corresponds to 5 parallel scanning neans, the
vertical correlation detection circuit 12 , the retrace period reversion
circuit 13, and the clanping circuit 14 constitute anenEEt nbr2¢w' ans,
and the synthesizing circuit 15 corresponds to synthesis &n TRy % r,
the cl anpy b Uit 14 corresponds to clanping 10 neans, _and the CPU 17
correspmgg%,gszggi n control mnmeans. Referring now to the sfﬁﬁﬁ”@%ﬂ?éform
diagramof Fig. 7, description is nad27of the operation of the vertical
velocity nodul ation circuit shown in Fig. 5. Here, a case where the
reproduced i nage shown in Fig . 6 is displayed will 15 be descri bed.

Al t hough a signal is actually delayed for each horizontal scanning period,
respect i ¢érgctilion ref vehe | raproduasdtinrgeciacemphasilzed.t 12 and t he
retrace period reversion circuit 13, described later, the delay of the ZO
signal is not Boasitep af mednlieting thkescansipguabeaddea¥tcompnysef the
present enbodi nent easy in the signal waveformdiagramof Fig. 7. As shown
in Fig. 6hge steps téf poodnedngs avmaremsntinaongroilnesgnhl lEbr L5 , and L6
are high ) and the lum nance of a part 25 of each of the scanning lines L3
and L4 i sontwollliindgi theamoyvemen® Al 682€ 7vdttizal-diractid?Cldf PORé 03035
as shown in Fig. 6 (b) , a part of the scanning line L2 adjacent to a | ow

| um N@scechnpdng ciinés snathienpdsie o8 theshufmimdnce tsiggrmbX ecti on away
fromthe scanning line L3. A part of the scanning |ine L5 adjacent to a Iow
| um nancemparisifinda predatemglnedcEteluenchiddmain v bRedidecihent anay
fromthe scanning line L4. The parallel scanning circuit 11 shown in Fig. 5
out puts goagwoloaiigmwal ol ARA YU AL Bg J8ahafAetics Wi Eg@t i on with the
hori zontal synchronizing signal H The vertical 10 correl ation detection
circuit mdddalaading atperscanning’ epd amngee ivettEcaunapdeLibil bhe
vertical direction exceeds a predeterm ned value on the basis of the

| um nancehsi grétt¥ondbéanWpthe BaglecoEthe Movedertt goalktrdB seghasenti ng

t he di stance of novenent on the screen of the scanning line. 15 In this
exanpbpe, a pulme PhAisepesesnttiy moRegiahitveotitfelceighalogegent on the
screen and a pulse P2 representing a positive distance of novenment on the
screen appaatrdlLiflg the movement in the vertical direction of the

scanning lines i1s produced on the basis of the luminance
signal, the predetermined frequency domain of the produced
movement control signal is emphasized, and the scanning speed

15 in the vertical direction of the electron beam is modulated
on the basis of the emphasized movement control signal.
Consequently, the scanning line sharply changes in the
vertical edge and the horizontal edge of the image, so that
the gquality of the image is not degraded.

20 According to the present invention, the scanning speed
in the vertical direction is modulated such that the part of
the scanning line having a high luminance moves farther apart
from the part of the scanning line having a low luminance,
so that the contour of the image in the vertical direction

25 1is emphasized. As a result, a sharp reproduced image is



novenment control signal SB. In this case, the scanning line is shifted
upward at a point of the pulse P1, and the scanning 20 line is shifted
downward at a point of the pulse PZ The retrace period reversion circuit
13 outputs the novenment control signal SB outputted fromthe vertical
correlation detection circuit 12 as it is in a trace peri§d |jexen t he
time axis of the novenent control signal SB 25 outputted fromthe vertica
correl ati onBPER on circuit 12 WD 99165277 42 12 D~~ 2089TP99/03035

PCTI JP99103035 in a retrace period, anda@utputs an obtained signal as a
nmovenent control signal SC. The anenent control signal SC changes such
that the average voltage level is zero. The clanping circuit 14 clanps the
novenent control 5 signal SC outputted fromthe retrace period reversion
circuit 13obxaige@determ ned DC voltage Vo at the timng of the horizontal
synchroni zing signal H, and outputs the cl anped novenent control signal SD.

The synt hesi zi norfickhiérimor®e Syphéestaffihle spved |81 tive Se@pbLBalSI gnal SA*
outputted fromthe parallel scanning circuit 11 and the nmovenment control

signal SD @yiut£onliMddif £ BnNEhE B Ldi fedtionad mwm?a MQhBQSI zed
signal as a vertical velocity nodulation signal SE. The anplifier

anplifies the Witeak xs' ehlet weﬁimulﬁf@@tfbﬂnﬁé éﬁpﬁuts&%heqnf "tﬁ@ t he
synthe5|2|ng circuit 15 by gain set by the gain control signal SG and

drives éé @?Av!ﬁgq‘i'ﬂﬂ HREALL PN 8314 é’é%i?t’ t€)5e %ﬁﬁf@;f’%‘ﬂé cal

veI00|ty nD ation si The gain of the anplifier can

controll edlj%nggu uggdgq_hﬁcg@qtb oinéi.gggédse Consequently, the intervals

anong t he nni ng I'ines adjuste as shown in Fig. 8. Figs. 8 (a)

and 8 (D) are (il BULARRIPEC! LKE Patiad a]g_é%mgxgglgrgham e

scanni ng of differént ers o i nes. e bi |rect|ona
progressi V%o@&ﬂ@h@%éﬂ?z@@l'&fﬁ&l are synthesized, so that the parallel

scanning and the modulation of the scanning speed in the
10 vertical direction are performed by the common vertical
velocity modulation coil. As a result, the vertical velocity
modulation apparatus and the video display apparatus are
miniaturized and are reduced in cost.
Furthermore, by arranging the vertical velocity
15 modulation coil in a position departing from the periphery
of the metal case of the electron gun and around the CRT, or
emphasizing the predetermined frequency domain of the
movement control signal, the scanning line sharply changes
in the vertical edge and the horizontal edge of the image,

20 so that the gquality of the image is not degraded.

Brief Description of Drawings
Fig. 1 1s a block diagram showing the configuration of

a video display apparatus according to one embodiment of the

25 present invention;



WO 991 65227 43 12 D~~ ~00~ PCT/JP99103035 8 ( b ) ( the nunmber of scanning
lines is two , and the interval between the scanning lines is one-half, as
conpared with that in the bidirectional progressive scanning shown in Fig.
8 (a). 5 For exanple, the gain of the anplifier 16 is set to two, in the
case of bidirectional progressive scanning of 525 scanning.lines, while
being set to one in the case of bidirectional progresaiie \a e of 1050
scanni ngwWo peées221 n Fig. 7, the waveform of the vertical ' dul ation
10 signal SF in a case where the gainis tw is indicateéﬁ%@ggﬁ%wggen l'ine,
and the waveform of the vertical vel o&Pty nodul ation signal SF in a case
where the gain is one is indicated by a solid line. By controlling the gain
of the anplifier 16, intervals 15 0L2 and OL4 anbng scanning lines in an

upper part am} a lower part of a screen can be set to values larger than
interval s ~L1Ydfr 143 8nBndiegsam mPAYiRE 37 ¢¥ampletef LEmMiRansereen, as

shown in Figs..8 (a) and 8 (b). Consequently, it is possible to correct the
ef f ect cﬁfﬁgﬂ‘ga‘éﬁg{bés“iweomvﬁﬁﬁéﬁaﬂo PhacRp PeTAES veFtiealthe surface

of the cathode ray tube 4 shown_in Fig. 1. In this case, the distance of
nmovementS YRt PHE %%FHWP he2B8afnidHP 9Tk $HPWART i 2l examptet 9€nodul ati on
in the upper part and the |lower part of the screen is |larger than the

di st anc WriRaP&ee disiribatiencdn dihe feestiaah firectior aftesrti cal

vel ocity nodul ati on at the center 12 D~~~ ~~OZ WD 99/ 65227 PCT/JP99103035
44 of thexticad qantowr|gorrprsdiondi agram showi ng the configuration of
the vertical correlation detection circuit 12 showmn in Fig. 5. 51In Fig. 9,
the vertical &% elBaiboh dagxam ghayingian ezappiprofsscaanifvdlines

(Anal og-to-Digital) converter 21, a rounding circuit 22, delay circuits 23
and 24, apdi hveinances distoitotizs befdre eewtical eeomboudstection unit
27, a nmovenent distance setting unit 28, and an AND gate 29. 10 The A/D
convert @opnectiomy.t aAndea | dhbgxade sfiquiag \an ckkdmphe t ¢ gcadrnibggnal
processing circuit 1 showmn in Fig. 1 into a 8-bit digital signal. The

di gi t al Isinmal apd daprianceddby tx ibutron nmfiter wertioal segntoiire r oundi ng
circuit 22 sub jects the 8-bit digital signal outputted from15 the A/D
conv@r t eroxmecgiopundi ng processing, to output a 4-bit digital signal a.
The delay circuit 23 delays the digital signal a outputted fromthe

roundi ng ci r cHidtg 224 bis onevaroefeomt dii ageam odg ap¥erddcailodedileet irdel ayed
4-bit digital signal b. 20 The delay circuit 24 delays the'digital signal b
out putt etiignal outputted from a vertical deflection circuit, a

waveform diagram of a parallel scanning signal outputted £from
a parallel scanning circuit, and a diagram showing parallel
15 scanning based on a vertical deflection signal and a parallel
scanning signal;
Fig. 5 is a block diagram showing the configuration of
the vertical velocity modulation circuit shown in Fig. 1;
Fig. 6 is a diagram showing an example of scanning lines
20 before vertical contour correction, and a diagram showing an
example of scanning lines after vertical contour correction;
Fig. 7 is a signal waveform diagram showing the
operation of a vertical velocity modulation circuit;
Fig. 8 is a diagram showing one example of bidirectional

25 progressive scanning, and a diagram showing another exafnpie



fromthe delay circuit 23 by one horizontal scanning period) to output a
del ayed 4-bit digital signal c. The inverter 25 inverts the digital signa

c outputted fromthe delay circuit 24. The adder 26 adds th g t {LQS
signal. a outputted fromthe rounding circuit 22 and the | ¥ 1952z~ 45 12
D E C 2002 PCTI JP99/ 03035 digital signal outputted fran1tﬁe inverter 25
toget her. Consequently, the result of subtraction (a - c) of the di&itm
signal c frWﬁ’igf"%énai gital signal a is obtained. The result SFTHRY/030S
subtraction ( a - ¢ ) of the digital siggal c fromthe 5 digital signal a
is represented by a two's conplenent. That is, the result of the
subtraction (a - c) represents a negative nunber when the NMSB ( Most
Significant Bit) thereof is "1" ( while representing a positive nunber when

it is "0" .offh® aeElct10haln P st Peiveonscannif;is given to the rise 10
and f all edge detection unit 27. A 4-bit threshold value MAGTH is

previously gi venpfirg%mgt he £NdEkSaLHGran shewiRgt enkheohiFdguaadt ifadl bsedge-
detection unit 27. "The rise and fall edge detection unit 27 outputs an edge

presence or, apsepseadi Podred b dbEEcElEn! dhrcodae difoindgnerygsi gnal d
on the basis of the result of the subtraction (a - c) given fromthe adder"

a6. A change pol g d ! of 44 o AYALEARCEnbY1Rd e L4k NaRafpne ldie der L cal

[
direction is referred to as an upper edge, and a change point froma high

Iuninan%pegggaﬁégw%lw@gygﬁg%iébéﬁéggigg £Qp3ge .20 a lower edge. The rise

and fall ection unit 2 udges that there is an upper edge when the
VB of the resulins (I £H00AChLRNN Brovihd 3 fhcohibreimt o€ £, 0. (0
DES zo0o PeITsPaeRSss AN TentEFEAER EHI%Shen the NBB of the result of
fail “edge | udgmeRist g T8 Fo2beTem sl L hitl SHanE of £ 7

deteCt'Onlﬁg$e%anu % éJgg éggégr%iogntable:

10 Fig. 13 is a diagram showing a fourth example of a
movement distance conversion table;

Fig. 14 is a block diagram showing the configuration
of a retrace period reversion circuit;

Fig. 15 is a timing chart showing the operation of the

15 retrace period reversion circuit shown in Fig. 14;

Fig. 16 is a block diagram showing another example of
the configuration of a vertical correlation detection
circuit;

Fig. 17 is a diagram showing an example of the

20 characteristics of a conversion table shown in Fig. 16;

Fig. 18 is a diagram showing an example of vertical
velocity modulation by the vertical correlation detection
circuit shown in Fig. 16;

Fig. 19 is a diagram showing an example of the

25 configuration of a singular point detection unit shown in



5 upper edge or a | ower edge when the result of the subtraction ( a - ¢ )

is other than zero ( to set the edge presence or absence signal

ato"1")

while judging that there is no upper edge and | ower edge when the result of

the subtraction ( a - c ) is zero, to set the edge presence or ence
ei ght
novenent

si gnal

4-bit constants MIHn previously given fromthe CPU 17

ato "0". 10 A novenent di stance conversion taqiz p{
he

di stanceVe@o¥4sazy unit 2 8 , wheren ~ 0, 1, 2, 3 ( 4 pchpoy 3635and 7 .

The novenent distance setting unit 28 determ nes the distance o

novement

on the screen on the basis of the 153dlrg|tal signal b outputted fromthe
delay circuit 23 , the edge presence or absence signal a and the rise and

fall edge judgnent signal d which are outputted fromthe rise and fall edg
detectiqn 27 ( and the novement distance conversion table. 20 Fig. 10
is a diagr m sﬁbwl ng a first exanple of the novenent distance conversion

t abl In th h E f t "0000",
*0001" 90018*"%&”%811?-&"%%8%5@' Shoutis e pRagiipof s3RIUIGFHOL AL
respect eté/ gleé at constants MIHO, MIH1, MIH2, MTH3 MIH4, MIHS, MrHe, 25
and MIHP G51BRE ¢ 2002 WO 99/ 65227 PCT/ JP99103035 47 The novenent

e

di st ance sett] {1% an 28 se cts the, di tance oi‘ rrﬁvement on the screen set
at the consta %FﬂesB?w FRe L894Ei 9Es2wBIERaEh&Ny 4l e of

t he |g|t

is f

r exarrpl e, when the value of the digital 5 signal

Sra?s?aﬁeeig? they HIGULAT (BRAGE ARHEObYER CLECHTt SEROWP { ho

constant MTH4 i s selected. The movement distance setting unit 28 outputs
the sel d®@ &t 9r stdrice of novement on the screen as it is Wen the rise and

fall edge judgrrent s:eg'nal dis "0O" whi |l e converting 10 the di stance of
noverrent on tHhd&9scié staob&°ﬁé‘gﬁtl-iﬂ‘9€aﬂ'a$r&@"%ﬂl %%PPPK&%@%@B&& ve
val ue when the rise and fall edge judgnent signal is "1" . The novenent

di st anc@Ls e ngonfikauna thom ePEs a HeTdradt é’(?rdi@tadsn‘(%‘ dAetecEh®RAt on the

into zero and outputs the zero when the edge presence or 13 absence

screen
si gnal

g3xcuyt:  That is, when there is no upper edge or |ower edge,

di stance of nopvenent on the screen of the scanni g line is zero. The

di sBlnce of nBHGrent3 ohSt ReCEOSEnT SRRIANA I ¥$%

t he

B heheoberdaengadt ance

b

setting unit 28 is given to one input 20 term nal of the AND gate 29, while
a verti 8direetden: § ﬁ’U&ﬁ‘lgatal“oﬁx@r‘FlR:;fef ofi QHQIPWPEaFeﬁetét#ﬁésbﬂ%r I nput
termnal thereof. Wen the vertical velocity nodul ation

15

20

25

between a CRT and a vertical velocity modulation coil;

Fig. 24 is a cross-sectional view in the horizontal
direction showing another example of the positional
relationship between a CRT and a vertical velocity modulation
coil;

Fig. 25 is a diagram showing an example of vertical
velocity modulation by the vertical velocity modulation coil
shown in Figs. 23 and 24;

Fig. 26 is a block diagram showing another example of
the configuration of a vertical velocity modulation circuit
used for the video display apparatus shown in Fig. 1:

Fig. 27 is a block diagram showing the configuration
of a frequency compensation circuit in the vertical velocity

modulation circuit shown in Fig. 26;



on-of f signal WMON is "1", vertical velocity nodulation is on. In this
case, the AND gate Z9 outputs the distance of 25 novenent on the screen
given fromthe novenent distance WO 99/ b5227 48 ~i 2 D E C 2002

PCT/ JP99/ 03035 setting unit 28. On the other hand, mhen.&ag‘géi}ﬂﬂgl
vel ocity nodul ati on on-off signal WMON is "0", vertical _Wel®City

modul ati on .8 ¢efchy7 | N this case, an output signal of the A is "0"
. The out put s?gngl of the AND gate 5 29 is fed to the retﬁgégﬂﬁggﬁ%ﬁ

reversion circuit 13 showmn in Fig. 5 a82 he novenent control signal SB. The
novenent di stance conversion table set in the novenent distance setting
unit 28 can be arbitrarily altered by the CPU 17. 10 Fig. 11 is a diagram
showi ng a second exanpl e of the novenent distance conversion table. In the
exanpl e shown i FiEi.g.2811s sheldcuisnddagramelawikngdan exarpke et q00®" s
set at constants MIHO, MrH1, and MIH2. Further, the distances of novenent
"0011", "O0&6ffigudradion "dFflkl  imbermédliateaand highpEreguengyset at
constants MIH3, MrH4, MIHS, MIHG and MIH7. In this case, when the val ue of
t he di gi t atompgnentb separdtivon eunhtin two, the distance of novenent on the
screen of the scanning line is zero. That is, the scanning |ine whose

| um nance i s notFigr e29 hbs a pigdalewavedbirevdlagramoshiviviy fthesl. Fig. 12
is a diagram showing a third exanple of the novenment distance conversion
table. 3 n bperatdom of tievErequenty ¢dmplens ati Sémmderaii tetevenindgd g he
screen "0000" is set at constants MIHO ( MIH1L, MIH2 ( and MIH3 ( and the

di stance o0§725 novenent on the screen "0111" is set at constants MIH4,

MTIH5, WO 991 65227 49 12 DEC 20d PCTI JP99/ 03035

Fig. 30 is a block diagram showing still another example
of the configuration of a vertical velocity modulation
circuit;

10 Fig. 31 is a diagram showing a unidirectional
progressive scanning system;

Fig. 32 is a dlagram showing a bidirectional progressive
scanning system; and

Fig. 33 is a diagram showing the luminance distribution

15 in the vertical direction in conventional vertical contour
correction, and a diagram showing the movement of scanning

lines in the conventional vertical contour correction.

Best Mode for Carrying Out the Invention
20 Fig. 1 is a block diagram showing the overall
configuration of a video display apparatus according to one
embodiment of the present invention.
The video display apparatus shown in Fig. 1 comprises
a video signal processing circuit 1, a chrominance signal

25 reproduction circuit 2, a synchronizing signal separafioh



MIH6, and MIH7. In this case) the scanning |ines whose | um nances are not
| ess than a predeterm ned level are uniformy shifted by the sane di stance
of novenent on the screen. 5 Fig. 13 is a diagram showing a fourth exanple
of the nmovenent distance conversion table. xn the exanple shown in Fig . 13
, the distance of novenent on the screen "0000" is set ﬁg ([}Eg%zqﬂz MI'HO,
MIH1, and MIH2, and the anmounts of- novenent "0001", "O001@&", . "0100",
and "010l WO985328spectively 10 set at constants MIH3, NTHg~pNBdoRsesyTHE, and
MIH7. In this case, coring processing_for renoving the effect of noise is
performed. Fig. 14 is a bl ock di agrama§howi ng the configuration of the
retrace period reversion circuit 13 shown in Fig. 5. 15 As shown in Fig.
14, the retrace period reversion circuit 13 conprises nenories 47, and 4Z ,
a select| I{{€uit ol at Op Al rtrec, 44. .a
capaci { of FUEEY o2 Salihofe A4 LY Lok A L BNOR £ ERBLT AL ¢Eh28p o1 ng
data in gs er | T, i tori 0. data,ip a

i A b9k :}%ﬁn@ﬁﬂg%ééé'tg xHé&Q%LQEo% Qi#ggéﬁaem 8l§+aﬁal

retrace peri He con Cl rcul enerates™ a wri

TWRE, a w4t S [ | , alt enabl e_ si | TRDE read
addr ess \girogln%@#%&%@ug gﬁf??g‘{\(&éﬁ Bl & %’F&%&c’%fgé%f?% Gt ?g@g I gnal
RWADR, a_read enahl.,e si gnal ,_ajread,:5 addre i gnal DR, apd a
sel ecti or?n(s;qaanaﬁr%éﬁasl %ﬁﬁ%&gagiznacgr&%é 'gcﬁf@wﬁi\éﬁ& The
wite_enable sighal T , the write, addyess signgl TWADR,. the read, enabl e
si gnaP Taﬁéﬁea%‘tgj{]?ﬂecﬁ\’lggdl'gddFe%?riﬁ?ﬁ{ﬂ%i Yﬁh\%ﬁi}rye "’f@]taot*% Rtdry 41.
The wit abl e si.gnal t writ ress _si gnal DR, the read
enabl e s?’&% a5V ,c%me?ggﬂnaﬂaiégggsi 8Rdi a%r—‘&{)hﬁlaﬁé Yetoedtihe
menory 42. The selection signal SEL is fed to the selection circuit 43. The
moverent MOSIAR QR (FotL MY A56: MONTEas TG 22 ERPde GFRE) EEPBNA
detection circuit 12 sho in Fig 9is 10 fed as in{)ut data DI to the
nmenories 41 anth@2V Bﬁf’avgrlﬁlfjoﬁrﬁFeﬁﬁénﬁemc&iﬁl aPepavates a

respectively fed to one jnput terminal  S1 and the qther input termnal S2

of the séi Brei F1INeL and R LCeLPERIBRerencs £igpadefEoMsa; Kdd@ t a f ed

to the
10 signal and outputs the signals, and feeds the video signal

to the synchronizing signal separation circuit 3. The
chrominance signal reproduction circuit 2 reproduces a
chrominance signal from the luminance signal and the color
difference signal which are outputted from the video signal
15 processing circuit 1, and feeds the chrominance signal as a
display signal C to the cathode ray tube 4. The synchronizing
signal separating circuit 3 extracts a horizontal
synchronizing signal H and a vertical synchronizing signal
V from the video signal fed from the video signal processing
20 circuit 1.

The horizontal deflection circuit 5 comprises a
horizontal driving circuit, a horizontal output circuit, a
distortion correction circuit, a linearity correction
circuit, and an S shaped correction capacitor. The

25 horizontal deflection circuit 5 feeds a saw tooth horizontal



15 one input termnal S1 and the other input termnal S2 in response to the
sel ection signal SEL, and feeds the selected data as output data DO to the
D/ A converter 44. The D/ A converter 44 converts the data fed fromthe

selection circuit 43 into an anal og signal, and feeds the analog signal to

one 20 term nal of the capacitor 45. A novenent control si '
outputted fromthe other termnal of the capacitor 45. A c%f@%#ﬁgﬁézpﬂgf

t he out put wip®9gt9f the D/ A converter 44 is renoved by the &f‘r.'?%@)o&d% 45.
Consequently, the novenent control signal SC changes such tﬁa t'he aver age

voltage level 25 is zero . The novenent3dontrol signal SCis fed to the

cl anpi ng 12 DEC 200L WD 99165227 51 circuit 14 shown in Fig. 5.

PCTI JP99103035 Al though in the exanple shown in Fig. 9, the 8-bit digital
signal outputted fromthe A/D converter 21 is converted into the 4-bit
digital si@gefilestion sbgnalndasheriegontals dafieqting ehxrent) stgnbne
outputted fromthe A/D converter 21 may be fed to the delay circuit 23 and
the adder henidizamtal glefderhonneotbddbilRPEieE ia defleptcaRAdRELEPNDi t s *
conposi ng each of the digital signals a, b, and ¢c is not limted to four or
ei ght. For begampire thechouhpeontal WilrectiamlhehetcathedecrayiukBRess Fig.
15 is a timng chart showing the operation of the retrace period reversion’
circuit 13ighsymahrenjzationTwdthnphorbranbrli sypabrapieisst aLgsa@dnHi ng
period is represented by 0 to N. Addresses at which the input data 0 15 to
N are sbor emrtipnkted Sromhdherrage gignpll progessding |wkuguieplesented by
O to N The wite enable signal TWRE, the read enabl e signal TRDE, the
write enabl e sigihe ROREzZoakal Nelogdd yeraldud adiimiciRRUE tr 6peempni sas
enabl e state when they are at a low level. 20 The wite enable signal TWRE

fed to thearpmsyddivingsciaders, am konbkentadt weliicitty madwbatioe wite

address signal TWADR is fed to the addresses O to Nin the nenory 41 in

t hi s order drGonigeguehtéyitt, handnget fdatth ,Danids fweidst,elon the basis of a
luminance signal Y outputted from the video signal processing

10 circuit 1, a horizontal velocity modulation signal (a
horizontal velocity modulating current) for modulating the
velocity of the electron beam in the horizontal direction in
the cathode ray tube 4 to the horizontal velocity modulation
coll VMH, to make horizontal contour correction.

15 The high voltage output circuit 7 comprises a high
voltage driving circuit, a flyback transformer, a dynamic
automatic focusing control circuit, and a dynamic automatic
focusing output circuit, and applies a high voltage to the
cathode ray tube 4 in order to carry out focusing control,

20 for example.

The vertical deflection circuilt 8 comprises a vertical
output circuit, and feeds a saw tooth vertical deflection
signal (a vertical deflecting current) to the vertical

deflection coil LV in order to deflect the electron beam in

25 the vertical direction in the cathode ray tube 4 in



into the addresses O to Nin the nenory 41 in this order. 25 The read
enabl e signal TRDE fed to the nenory 41 then ~ 2 DEC 2002 wo 99~6s2a~ 52
PCTI1 JP99/ 0303s enters an enable state. At this tine, the read address
signal TRADR is fed to the addresses O to Nin the menory 41 in this

order. Consequently, the data is read out of the addresses O tﬁl%ﬂﬂ%ﬁhe
menory 41 in this order. 5 Wien the read enabl e signal TQdE.B t e
menory 4%N§ﬁ}ers an enable state, the wite enable signal RARE fed to the
menory 42 P@P¥7an enabl e state. At this time, the witePGHIESOIOIS| gnal
RMWMDR is fed to the addresses O to N igsthe nenory 42 in this order
Consequently, the input data DI is 10 witten into the addresses O to Nin
the nmenory 42 in this order. Wien the wite enable signal TWRE fed to the
menory 41 is in an enable state, the read enable signal RRDE fed to the
menory 43 yiehrentierst on enbth etisé dieriAdntalssynoRrohleingagdighaaddr ess
signal RRADR is fed to the addresses Nto O in the nenory 42 in this order.
Consequemind,théeveatical sgadhewnidiind e iaddleyseaidnt are sutplieteanory 42
in this order. The above-nentioned operations are alternately repeated. The

sel ecti oExdmCcUhe 4 ded esighNalypeotresinds cdG-ddiee aquf put data DO fed to
the input termnal S1 at the tinme of a reading operation fromthe nenory

41, and sel ect vt Wwort DohS 381604 tQUNMIHu TR PorPL{8Cuie HNRakNRUL termi nal

S2 at the time of a reading operation fromthe menory 42. Consequently,
dat a seadQii Ohulat B MiNow iR By tageaagcﬂbéadlh%ekbeaaut Pebagaga DO

and data read out of the nenory 991 65277 53 ~ z EC 200 PCIT/ JP99l 03035
42 in a ReIFesealeidbd St NRoAHLRYY odalsd drk1 | ( WS BERI YvéZoclla IS
read out in the order reverse to the order in ich the data is witten, so

that thenyipthtddP AEVEREF EFMEoRXindadud AtAMRY Stk | Pe POELLPCIE! BnbNE
retrace period.
electron beam in the vertical direction in the cathode ray
tube 4 to the vertical velocity modulation coil VMV on the
10 basis of the luminance signal ¥ and the horizontal
synchronizing signal H which are outputted from the video
signal processing circuit 1, to make vertical contour
correction.
The video display apparatus according to the present
15 embodiment performs bidirectional scanning and performs
modulation of the scanning speed in the vertical direction
(hereinafter referred to as vertical velocity modulation).
Referring now to Figs. 2 and 3, description is made of
vertical contour correction by the vertical velocity
20 modulation performed in the video display apparatus
according to the present embodiment.
Fig. 2 (a) is a diagram showing an example of luminance
distribution in the vertical direction before the vertical

contour correction, and Fig. 2 (b) is a diagram showing an

25 example of luminance distribution in the vertical direction




5 1In the video display apparatus according to the present enbodi nent, a
part of a scanning line having a high lum nance is shifted in the direction
away froma part of an adjacent scanning |line having a |l ow | um nance in

bi di rectional progressive scanning. Therefore, the contour |n th ddz:al
10 direction of an inmage having a high density is enphasi ze PEGgi
sharp i mage ned. As a result, the quality of a repro eis
i ncreased. I%?aﬂ%?) scanni ng and vertical contour correcti on’gj&ﬁ?@ﬁ)gﬁg

bi di rectional progressive scanning are g fornmed by the 15 common verti cal
vel ocity nodul ation coil VMW, so that the video display apparatus is
mniaturized and is reduced in cost. Furthernore ( the novenent control
signal SD is clanped to a predeterm ned voltage by the clanping circuit 14
, SO that 20ftée phet veirtbdarl cionteuscaonkegtiiiones Mhvesréspecittiyeori gi nal
reference position in a |l um nance change portion in the vertical direction
whi | e bei ngotitgiinad lumicangesabfreéanning pbdsesi bh. t s ameinidd cated
image quality is preventedfrom being degraded by the shift of the scanning
line. 25 Siwmgepl hso lpMi naree lardngmnqes tjloRnd pletodfctthe iscanelng A nes

991 65227 "1 2 D ~~ Luul PCTIJP99/03035 54 5 vertical direction by the
vertical corledwdiDn dedeldbwpnther tuminaBcesl @e anlte ploi B ahes sdfariritng
novenent control signal is reversed by the retrace period reversion circuit
13 , theg confhgbrediana afe bite ¥eightdly heghl chali the daiRCiaRBes PSYiga 12 IS
not conplicated, thereby reducing the circuit scale) Fig. 16 is a bl ock

di agr am shoyh d9p §NeENah & BN PLRG L11Re§ORBI, JW AL i Ol 5t AeV Bliighedt,
correlation detectl on circui't 12 shown in Fig. 5. The vertical correl ation

detection circui i Z%dpNnihnpdg. 12 éQ)F' %hekb 0IPLhEESvAN N Va4 er
61) delay circuits 62, 63, 64, and 65, an edge hei ght detection unit 66,

conver si on éé@ﬁﬁin@h%@&ﬁl SoMuy ldRd ifudP, théddanking 1in29 LE 4/59&" ver

71. and an AND gaté 72, and a singular point detection unit

converter Gl opayuep Stﬁ@ellowmlm%aéwr@ée Yaf gci:@ﬁmo%h?:h\é' %%&éepefﬁ%

processing circuit own in Fig into a 8- di gi si gnal

del ay cjg cugia%ggeggl ﬁﬁﬁntntl%gdilghte‘%l LY QH&"Lé‘l dﬂ»’ix@é'tét?é' Hi g t\.ﬁ%tﬁh&:e

converter y one horizont/al “scanni ng period, and outputs a ayed B8-bit

SL?LLf{ 63' fcons th“eg‘rﬁq&eel??%cg}‘?ﬁ?ft“n&% d¢l ane LBAndi%d 34n¥l03 afh 17
are higher than the original luminances pl and p7, so that
the scanning lines L1 and L7 look whiter than a color of the
original luminances. As aresult, the contour in the vertical

15 direction of a reproduced image looks blurred.

As shown in Fig. 2 (b), the scanning lines L2 and L6
having the high luminance are shifted in the direction away
from the respective adjacent scanning lines L1 and L7 having
the low luminance. Consequently, the scanning lines L1 and

20 L7 having the low luminance are not easily affected by the
respective adjacent scanning lines L2 and L6 having the high
luminance, so that the luminances of the scanning liens L1
and L7 enter their original low level. Further, the scanning

lines L2 and L6 having the high luminance are in closer

25 proximity to the scanning lines having the higher luminance.



hori zontal scanning period, and outputs a delayed 8-bit . digital signal
cl. The delay circuit 64 delays the digital signal cl outputted fromthe
delay circuit 63 by one 25 horizontal, scanning period, and outputs a

del ayed 8-bit WO 99165227 55 ~ '~ DEC 200 PCT/JP99103035 digital signal
dl. The delay circuit 63 delays the digital signal dl om t he
delay circuit 64 by one horizontal scanning period, angﬁm&(‘??‘@%el ayed
8-bit di g\é/%%'/%é nal el. 5 The edge hei ght detection unit 66 cal cul ates the
differencBOpf@En the digital signal el outputted from tPETARIPAILILI r cui t
65 and the digital signal al outputtegs,fromthe A/D converter 61, and
outputs the difference as an edge height signal fl. 10 The digital signal
cl outputted fromthe delay circuit 63 corresponds to the |um nance of a
part of a scanning line to be an object, the digital signal el outputted

from t hecdelsasquénitliyt Bfe QUNBFNEES ¢© tHE slodinaly @ 19fesALRARMA. 6 2
scanning line two horizontal scanning periods ahead of the 15 part of the

scanni ngehitea TaOll’éQretlhﬁi@ﬂe&cﬁhﬁnaﬁﬁaﬁ:thdf_ﬁét@i‘i§iﬁ£‘ﬁ|1@*1119&'1?98%"@5' from
the A/D converter 61 corresponds to the lum nance of a part of a scanning
line twoahQy PEONYR] appadAdid aPGhiRES ignd phe t S0P l'i ne
to be thgl obj ect. Cgﬁsequently?h?%g (]a'ggglhei éﬁta%%%?éfltg%?epreggnts t he
differen & U@l r canni |4 ne two
hori zont g'?l ?g{aér’l\ﬁfang gg?‘?ogggg%gﬁfégﬁtf?hgepﬁ%hﬁgﬁ?eag@dt%eidpart of the
scanningelinia e §0r i zontal scanni ng periods behind the part of the
scanning Irne to be the object. 25 The conversion table 67 converts the
edge hei ght si | 0 ch t hat
the part of thlgﬂgcagnialﬁngF?né ?%a%?a?ﬁ%ﬁ%&%éﬁ@gﬁéﬂ:ﬁ%%ﬁg@%&%ﬁaﬁgn its
edge hei i S ' 1 ngd  val d t S a
Yle .v%f;? 8{5? %}oh*ﬂ%ﬂrﬂ cho:FH dﬁ%{*ﬁﬂa ahd'e'Xam n%t ac&ueﬁ

conver si on Si agn the ot her an e conver sl 03 converts

the di 9 §dns%hat G021 6t PHERYLRS IahlaOF1gNe30¢b3Y 16! 84 dgfdn’ MhéwiRLNOD.

scanning lines after the vertical contour correction and an

10 example of the luminance distribution.

In Figs. 3 (a) and 3 (b), the luminance of the scanning
lines L1, L2, L6 and L7 is taken as 10 %, the luminance of
the scanning lines L3 and LS5 is taken as 70 %, and the
luminance of the scanning line L4 is taken as 100 %&.

15 As shown in Fig. 3 (a), the scanning liens L3 and L5
having the luminance of 70 % are respectively adjacent to the
scanning lines L2 and L6 having the luminance of 10 $. 1In
this case, as shown in Fig. 3 (b), the sganning lines L3 and
1.5 having the high luminance are respectively moved farther

20 apart from the scanning lines L2 and L6 having the low
luminance. Consequently, the scanning lines L2 and L6 having
the low luminance are not easily affected by the scanning
lines L3 and L5 having the high luminance.

By thus moving the bright scanning line farther apart

25 from the dark scanning line, the originally dark scanhihg



described | ater, such that the part of the scanning line to be the object
noves up and down when.the | um nance of the scanning line to be the obj ect
is not less than a predeterm ned value, and outputs a conver5| on signal

10 The multiplier 69 multiples the conversion signal out ubﬁ& 20@?1 t he
conver'sion table 67 and the conversion signal hl outputte h
conversion table 68 together, and outputs the result of the nultiplication
as a novenewo ®esiriol signal. The delay circuit ?0 del ays t e/ t 15
control signal outputted fromthe nultiplier 69 by one horizontal scanning
period. The delay circuit 70 is providedB38n order that the delay tine of
the signal fromthe delay circuit 62 to the [imter 71 through the
multiplier 69 and the delay tinme of the signal in the singular point
detection 20 unit 73, described |ater, synchronized with each other. The
linmiter 71 }inetdopks damkare andrEhenehiobpalhy RELEEY srapmdng difieg
line to be the object on the basis of . a singular point detection si naI
HL fed fronlepkssbmjightepoi nhsdat Fesudit utie TPntPRE 18 thee vemhiical 71
limts the 25 novenent control signal outputted fromthe deI ay circuit 70
wo 99-~ssi 27d$7e¢2ibEC @D)OtheClimageo/AGs @ has Ied. when a singular point is
detected by the singular point detection unit 73, while outputting the )
movenent control Isi drbdivecpivnad scamning ,ddhey soanning Alnss inust hdken
no singular point is detected by the singular point 5 detection unit 73.
The noveérenscannedolirsidihnécbldiopst pad-alleh the ¢achtethér ps Bedaneame
input termnal of the AND gate 72, and a vertical velocity nodul ation
on-of f si gneéefeékbilng tedFig.t ke ddsmripipian tis madeé bdfiepaxklledhen t he
vertical velocity 10 nodul ation on-off signal WWMON is "1", vertical

vel ocity nogoaahiay. sImthd follliswiogs destird pAlDngaf oerwardus panainigeand
novenment control signal fed fromthe limter 71. On the other hand, when

t he verti cabagkwatid \seanhiag dn dhefdidignatiddDNscanhQhg \eard i cal
velocity nodulation is off. In this 15 case, the output signal of the AND
gate 72 is r@spectisrely prérerged tf dderride gané retiracked as the
novenment control signal SH to the retrace period reversion circuit 13 shown
in Fig.ad. Fig. Fadak (8)adiagarersiand tggaameo@apieroicaiaaelection
characteristics of the conversion table 67. In the exanple shown in Fig. 17
(a), the vatugnafl e ctpeEceanfEoizhedvertichangrat feotidh t@idclit 8
dependi ng on the value of the edge height signal fl. Wen the value of the

edge hei ghtsgbgRalnfiigs B/UIEr 4t (B) 55 BNEeE £6 HinETh yRaM&E hhgaral uel of
the 25 conversion signal gl becones zero. That is, vertical.
scanning signal SA outputted from a parallel scanning circuit
11 described later, and Fig. 4 (c) is a diagram showing
15 parallel scanning based on.the vertical deflection signal IV
and the parallel scanning signal SA. InFig. 4 {c), the number
of scanning lines 1is taken as m.
The period of the vertical deflection signal IV shown
in Fig. 4 (a) is equal to the period of the vertical
20 synchronizing signal V, and the period of the parallel
scanning signal SA shown in Fig. 4 (b) is equal to the period
of the horizontal synchronizing signal H. An electron beam
is deflected downward from the top in a step shape for each

horizontal scanning period in one vertical scanning period

25 by the vertical deflection signal IV and the parallel'



WO 991 65227 58 ~ 2. DEC 20fl 2 PCT/JP99103035 vel ocity nodul ation is
effective in a portion where the edge height is |large. Wen the edge hei ght
is smaller than the predeterm ned value, therefore, the distance of
novenent on the screen of the scanning line is set to zero by coring 5
processing such that no vertical velocity nodulation is perfarned,.4n this
case, the edge height corresponds to the difference bet \QEEHD%{EZ nance
of the paWD9%9f6522ne scanning |line two horizontal scanning pefi@dpsgahead of
and the 10 [ um nance of the part of tp}e scanning line two horizontal

scanni ng periods behind the part of t 2 scanni ng line to be the object.
When the val ue of the edge height signal fl is not |less than the

predet erm ned val ue, the value of the conversion 15 signal gl increases

d di fakh i.gh ' | f..1. ' he. |

the. odge haraiiie BLdfad’ sh Caf8 e VA a R W apoland Fiom Ehe 1€Feen of

th [ i [ . 1n thi [ i P. d

ncl | nat Pon 261 853 3hom e TeRE By B BRI S e diRdte O Mage
char act epraat | BReslE Y i HRe Py aiAre A Id AR S R s

Si anal PPNt b IR (5 ¢ R nARaHArY e S PR bk SSERMINGOF FRE - 25

Fi g. %rams wi ng an exanple of th WD 99/ 65727 59 12 D E

7 i dj
E J005 pelefiEsnsnaam b Lhe Hrraen [F BEELCEHOar o PEnehakh LBFLSn £ ho

exanpl e shq in Fig. 17 (b) , the value of the conversion signal hi is
changed #rdﬁ?b'to 1.0 depending on the value of the digital signal,cl. Wen
t he val ue of thg dat a signal cl i.s smaller 5 than a gaedeternined val ue,
the val ue of thé9%ormvdfsPoRler§nditagrapeshrydingthe saafiguraydpp; ef)

vel ocity podul ation iis effective in _a case where the | um nance of the part

of the s&BiviRFHifel Begeciity agdhationgircyhe Y hown in Fig. 1.

Fig. 6 (a) 1s a diagram showing an example of scanning lines

10 before the vertical contour correction, and Fig. 6 (b) 1is a
diagram showing an example of scanning lines after the
vertical contour correction. Further, Fig. 7 is a signal
waveform diagram showing the operation of the vertical
velocity modulation' circuit 9 shown in Fig. 5.

15 In Fig. 5, the vertical velocity modulation circuit 9
comprises a parallel scanning circuit 11, a vertical
correlation detection circuit 12, a retrace period reversion
circuit 13, a clamping circuit 14, a synthesizing circuit 15,
an amplifier 16, and a CPU (Central Processing Unit) 17. A

20 gain control signal SG is fed from the CPU 17 to the amplifier
16.

In the present embodiment, the horizontal deflection
circuit 5 and the horizontal deflection coil LH correspond
to horizontal deflection means, the vertical deflection

25 circuit 8 and the vertical deflection coil LV correspond to



| um nance is |ower than the predeterm ned value , theref ore , 10 the

di stance of novenent on the screen of the scanning line is set to zero by
coring processing such that no vertical velocity nodulation is perforned.
When the value of the digital signal ci is not |ess than the predeterm ned
val ue, the value of the conversion signal 15 hl increase ﬂm@ﬂlﬁﬁbn t he
val ue of the digital signal cl. That is , the higher thell ance of the
scanni ng | i ngolgresagy an object is, the larger the distance ofplDySERsHhsON
the screen of the scanning line is set. In this case, an increasé’start
point Pa and an inclination of a charact&®istic line 20 Lb are used as
paraneters for inmage quality correction, and are set to their nost
effective states. The characteristic line Lb nay be a primary curve or a
secondary curve. Alternatively, it may be another curve, The value 1.0 of

t he conver sVertdiciialdef legtiaBpPransy o afde tha siekiierl WEeAOCHERS two
scanni ng |ines. WD 99/ 65227 60 12 D E C 2002 PCT/JP99/03035 Fig. 18 is a
di agr am shomeAglatiomnelscudtt e andr theaverdinat wedbeol svi si9didlaion ’
vertical correlation detection circuit 12 shown in Fig. 16, where Fig. 18
(a) illustrerdd ¥yMV soxzrrpond tppeertigel vehacikiy meduliation meandses a
5 fall edge (a lower edge). In Fig. 18, the lum nances of scanning |lines LO
to L9 are rEupadtewel thendaraildelbgcroningreimrlschhntagreisponds to| 3 |
L7 , and L9 respectively indicated by hatched circles are scanning |lines
obt ai nedS by pamadrizsl xtdanningcesansg.thie) ves tilea le corpled sstibom detéchions
(a), the respective lum nances P2 to P6 of the scanning line L2 to the
scanni ng | i edrichiidr 4 2gr &dnea e racer pasdod Severstioa thmrcwdricd 3R3anid the
scanning.line L3 is lower than a predeterm ned threshold |l evel ETH, so that
t he scanni ngllampin@ cibesuhdt 14ocens EiltodelBoviesenhricoariose PAmeénsheand
scanning line L4 and the | um nance P5 of the scanning line L5 exceed the
predet er m nettet Byntihd sl ¢ tvgl cBféhit 5 sxamespphdsctd bsynchebdssmeansng
line L5 so

Further, the clamping circuit 14 corresponds to clamping

10 means, and the CPU 17 corresponds to gain control means.

Referring now to the signal waveform diagram of Fig.
7. description 1is made of the operation of the vertical
velocity modulation circuit shown in Fig. 5. Here, a case
where the reproduced image shown in Fig. 6 is displayed will

15 be described.

Although a signal is actually delayed for each
horizontal scanning perliod, respectively, in the vertical
correlation detection circuilt 12 and the retrace period
reversion circuit 13, described later, the delay of the

20 signal is not considered in order to make conceptual
understanding of the present embodiment easy in the signal
waveform diagram of Fig. 7.

As shown in Fig. 6 (a), the luminances of the scanning

lines L1, L2, L5, and L6 are high, and the luminance of a part

25 of each of the scanning lines L3 and L4 is low. In this chsé,

v



noves as to approach the scanning line L6. The three scanning |lines L4, L5,
and L6 are thus concentrated, thereby obtaining 20 a sharp i mage whose
contour in the vertical direction is enphasized. As a result, the quality
of a reproduced imge is increased. In the exanple shown in Fig. 18 (b),

t he respective |um nances P3 to P7 of the scanning line L3 ta the,scanning
25 line L7 are gradually decreased. Since the | um nan Pﬁ) Y Luve 99/ 65277
61 12 DECV®0O/6522PPCTJJIP99/ 03035 the scanning line L6 is op@:mt%ﬁ, 36
predeterm ned threshold |l evel ETH, so that the scanning |1 ne does not
nmove. Since the |uminance P4 of the sthnning line L4 and the |um nance P5
of the scanning line L5 exceed the predeterm ned threshold 5 | evel ETH, the
scanning line L4 and the scanning line L5 so noves as to approach the

scanning_line L3. The thre canning lines L3 , L4 ,_and L5 are thus
concent rate ,°Yﬁe:}’%%§1%'b9a€e‘?1fn§‘ BaEﬁa‘?fp 'ﬁ%‘?ﬁﬁgaﬁi‘h’é‘@ LIREk? adIasrAterti cal
directi og IS fgﬁhfSi ged. As a result, the quali tg of a reproduced i mage 10
is increh8el grUPenLECEN) BRE taP St A% RPN ABTahiBR AP kS Fhiffed

confi gurfti ﬂ of, the singular point detection unit 73 shown_in Fig. 16. As
shown in Fig e ddreqtlon;away Frybithe faanning Lipe k3. 7R Rt ks a
binary-coding unit Z11, delay circuits 112, 113 , 114 , and 115 , inverters
116 (= 11%he §egnnipg line LSARABIgseas tooasbew 1baminapcgnpPertgafether. A
predeterm ned threshold value th is given to _the binary-ceding unit 111.

] g

The B? nafg2esdng Lhre h4ipchifted- tndtbet Adrgichikon awamafrem heputted
fromthe A/D converter 61 shown in Fig. 16 on the basis of the threshold
val ue t hscapaing plineagléne-bit digital signal Al. The delay circuit 112
del ays the digital signal Al outputted fromthe binary-coding unit 111 by
one hori zont alThe @arall ek sicanning cizanditpldsshodnl iy &d donb-aitputgi t al
signal Bl. The del ay WO 991 65227 62 ~ y p fcC ~~UL PCT/JP99/ 03035
circuit alsawet@pth marilfiaekl scagningBsigneduitednf symatironization

with the horizontal synchronizing signal H. The vertical
10 correlation detection circuit 12 detects a portion where the
change in the luminance in the vertical direction exceeds a
predetermined value on the basis of the luminance signal Y,
and outputs a movement control signal SB representing the
distance of movement on the screen of the scanning line.
15 In this example, a pulse Pl representing a negative
distance of movement on the screen and a pulse P2 representing
a positive distance of movement on the screen appear in the
movement control signal SB. In this case, the scanning line
is shifted upward at a point of the pulse P1l, and the scanning
20 line is shifted downward at a point of the pulse P2.

The retrace period reversion circuit 13 outputs the
movement control signal SB outputted from the vertical
correlation detection circuit 12 as it is in a trace period,
reverses the time axis of the movement control signal SB

25 outputted from the vertical correlation detection circuit 12



delay circuit 112 by tw horizontal scanning periods, and outputs a del ayed
one-bit digital signal . The delay circuit 114 delays the digital signal
Cl outputted fromthe 5 delay circuit 113 by two horizontal scanning
periods, and outputs a delayed one-bit digital signal DI. The delay circuit
| 15 del ays the digital signal D1 outputted fromthe delay ciJcuj \lij)y
one horizontal scanning period, and outputs a del ayed one- ﬂli gﬁgyt

signal El1. Wo9bs2z7nverter 116 inverts the digital signal Alp@Euiresisosd from
the binary-coding unit 1Z1. The inverter 117 inverts the digital signal Bl
outputted fromthe delay circuit |12. T inverter 1Z7 inverts the digital
signal Bl outputted fromthe delay circuit 112. The inverter 118 inverts
the digital 15 signal Dl outputted fromthe delay circuit 11A . The

inverter 119 inverts the digital signal ,El outputted . fromthe delay circuit
5 outBu Seranos: perdad aradr Sytbicdatobtasne thonaT A% fur s oo
fromthe delay circuit 113, the digital _signal 20 DI out%utted fromthe
del ay circiovement geptrod,shgnad; | SReMEVERGBL: EPNLTY L, s gnal SC
respectively fed to four input termnals of the AND gate 120. An out put

si gnal of nggersurhl that {heyi greargsi yohtage JUsA t¥ FREM-t he del ay .

circuit 112 , the digital signal ClL outputted fromthe delay 25 circyit
113, and an out ptihesCHNPIgia t pdrepddr ddr cliarg cthe \rpyeomests Fogd DCD

200Z PC f1JP99/ 03035 respectively fed to four input termnals of the AND
gate 125. mianab&C engpatted Sromshanre thaee PEFafiravesininn odirgwdit GL
of the AND gate 121 are respectively fed to two input termnals of the OR
gate 122. A3 diq putpredederpiined DR yol&ageldy prt the Adming sefigthar
poi nt detection signal HlL to the Iimter 71 shown in Fig. 16. Fig . 20 is a
di agr am shawimig emt akasyhehaforsi niipyasigoait Hdeandt pvhipukisg thel dlamped
di agram showi ng the logic of a signal in each portion in the singular point
det ecti on movmamen¥3cob@roRefsignad SO.Figs. 20 and 21) description is nmade
of the operation of the singular point detection circuit 73 shown in Fig.
19. In Fig. 20, The Isyntiteexkzing sdammidy 15 negntiiesbzed &he pegmilialvel vy
i ndicated by POto P9. The scanning |ines
10 scanning signal SA outputted from the parallel scanning
circuit 11 and the movement control signal SD outputted £rom
the clamping circuit 14, and outputs a synthesized signal as
a vertical velocity modulation signal SE.
The amplifier 16 amplifies the vertical velocity
15 modulation signal SE outputted from the synthesizing circuit
15 by gain set by the gain control signal SG, and drives the
vertical velocity modulation coil VMV by the amplified
vertical velocity modulation signal SF.
The gain of the amplifier 16 can be controlled by the
20 gain control signal SG. Consequently, the intervals among
the scanning lines can be adjusted, as shown in Fig. 8. Figs.
8 (a) and 8 (b) are diagrams respectively showing

bidirectional progressive scanning of different numbers of

scanning lines.

25 In the bidirectional progressive scanning shown in ‘éié.



15 L1, L3, L7 , and L9 respectively indicated by hatched circles are
scanning lines obtained by interpolation processing. In the exanple shown
in Fig. 20, the lum nance P4 of the scanning line L4 is higher than a
predeterm ned threshold | evel ETH, and the edge height of the scanning |line
L4 (i . a. , 20 the difference between the | um nance P6 of kﬂf ni ng
line L6 and the |um nance P2 of the scanning |ine L2) is1l2rB t a
predet er Waegese2t ue, so that the scanning line L4 is noVeghy pedidds idi rection
away fromthe scanning line L3. The |um nance P6 of the scanning ?lne L6 is
hi gher than the 25 predetermined thre$Bold |level ETH, and the edge height
of~the ~ ?, D E D 2002 WO 99/65227 64 PCTI JP99/ 03035 scanning line L6
(i.e., the difference between the | um nance of the scanning line L8 and the
| um nanc, {m of ,_t he SCﬁnnin% l'ine L4Eé i, S Iarger t han t he predeterm ned

val ue, sb ¢hhe tHE RRBRAFNGTI FABDRANG LABEEILF nt¥Pe NG S8 dBtARYAY rom t he
5 scanniq? | 'ine ﬁg. At this tine, when the scanning line L4 is noved by an
amount AT FEEEBNERRGS BN PIS S LARRAENYS 19 akihg ABhECRPARRANGLER Adats | s
noved by an anount_ corresponding to two scanning |lines, the position of the
scanMru}WiﬁgeL LG e ALl PHOBresHVe cEFARRgNE RBOWB AReFi@pl fced with
10 each other. Therefore, the distance of novenent on the screen is |imted
to half U%?ng the scanning line L4 as a singular point in rise, while being
limted to half using the scanning line L6 as a singular point in fall. It
is dé& ected WiGTh&*YPRPHer the %égnn?%gthq ARl flend 618 agtite teint in
rise when the digital signals Al, Bl, Cl) D1, and El respectively
correspokt tBet FRagermfiaRdddrertiqmal pzogressivengepnndngt o S&3nni ng
lines L7 , L6 , L4, L2, and L1. In this case, the digital signals A to
El are recperingeldings, while bedng s@t toapne"dn theogesgueft|y, the

out put signal 20 Gl of the AND gate 121 is "1", and the singular point

det ect i drldigastignal progragssdivevsdanmding of] 1050 jscargisa ddndsst her or

not the scanning line L6 is a singular point in a fall edge when the
digital :Igpgﬁﬁhgs Al, the waveform of the vertical velocity modulation

10 signal SF in a case where the gain is two is indicated by a
broken line, and the waveform of the vertical velocity
modulation signal SF in a case where the gain 1s one is
indicated by a solid line.

By controlling the gain of the amplifier 16, intervals

15 AL2 and AL4 among scanning lines in an upper part and a lower
part of a screen can be set to values larger than intervals
ALl and AL3 among scanning lines at the center of the screen,
as shown in Figs. 8 (a) and 8 (b). Consequently, it is
possible to correct the effect of curved shapes in an upper

20 part and a lower part of the surface of the cathode ray tube
4 shown in Fig. 1. 1In this case, the distance of movement
on the screen of the scanning line by vertical velocity
modulation in the upper part and the lower part of the screen
is larger than the distance of movement on the screen of the

25 scanning line by vertical velocity modulation at the center



Bl1, Cl1, D1, and El respectively correspond to the |um nances 25 P9, P8, P6,
P4) and P3 of the scanning lines L9, L8, L6, L4, 12 DEC 2002 WD 991 65227
65 PCT/JP99103035 and L3. In this case, the digital signals Al to E1 are
respectively 0" , "0" , "1" , "1" |, and "0" . Consequently, the output
signal F1 of the AND gate 120 is "1" , and the singular poih : BCH
signal HL is "1", as shown in Fig. 21. 5 Wen the singular‘bhiﬁﬁéHbzgg?ion
signal H i 30765227t he novenent control signal is |imted tecrapbydses he
limter 71 shown in Fig. 16. Consequently, the scanning |ine L4 so noves as
to approach the scanning line L5, and thé scanning line L6 so noves as to
approach the scanning line L5. The anounts 10 of novenent in this case are
respectively not nore than the interval between the two scanning |ines.
Wien a vid si,gnal .in_an interlaced scanning system of 525 scanning |ines
IS convertgﬁf"ﬁg% 3c598§d signal in a progressive scanning system of 525

scanning lines, the 1 ertical freguenc ich c be displ aye vertj cal
resol ution) is 5%%9pe§ ¥8u? %ﬁ%ﬁ{ﬂi‘%ﬂ?%‘ésﬁ v n%a{}?%gcq %“}éwgﬁgél Bdi ng
525 per twg _scanning ljnes in_a still image. A vertical frequency conponent
correspomﬁqﬁftYF??ik@ir??EEF1P§§8PUFPGﬁ°g§°3pﬁF6£Pﬁ%té?ysggynpé¥ g - .
scanning lines is 20 referred to as a high frequency conponent, and a

vertical fmPequency conponent correspondingto the vertical resolution of
approximately 525 per four scanning lines is referred to as an internediate
frequeny conpon&ht Fign Pfhe ther vegdilcadr cornglntinn dateptiopcgircmitshown
25 in Fig. 16, the difference between the | um nance of a part WO 99/ 65227
66 5 10 ~ 12opmprispsTANPdYIFNALPIatechialsgl)i FOMMAT tRF i 2bmt &
scanni ng periods ahead of and the |um nance of a part of a scanning line
two verti cOUWRGHRI nglpenildd2 e fieddn Paqulks a2£Mi 4. | anecinyepdean
object is calculated, to extract an internedi ate frequency conponent in the
vertical diSectanmddatréfer @) rilise ansobfHld edge detretienyunighadi.za t he
contour of an image including a ot of intermedi ate frequency conponents.
Parti cul ar movenent gissapice tgettdng cunht| 38|, mpndvant AN gatey28f white
characters. For exanple, in an interlaced scanning system of 525 scanni ng
| i nes, 18 hi gh fr&heedd\P crporeheri Alt penvertisc dhediuscinamce sslagtade X by
limting the band of the vertical frequency to sone extent in order to
prevent fl ifskkfriom divwdifdea sdighel ginprdssing tdigresste ofshdwn idn ddaced
15 scanning system the vertical resolution of a noving inage is one-half
the verticdl imbolat Bobidf digktal sihapal. TnThegddgdtial reggnalhésrati o of
the nmoving image is significantly high

represented by a binary number with no sign. The rounding

circuit 22 subjects the 8-bit digital signal outputted from
15 the A/D converter 21 to rounding processing, to output a 4-bit
digital signal a.

The delay circult 23 delays the digital signal a
outputted from the rounding circuit 22 by one horizontal
scanning period, to output a delayed 4-bit digital signal b,

20 The delay circuit 24 delays the digital signal b outputted
from the delay circuit 23 by one horizontal scanning period,
to output a delayed 4-bit digital signal c.

The inverter 25 inverts the digital signal c outputted

from the delay circuit 24. The adder 26 adds the digital

25 signal a outputted from the rounding circuit 22 and tﬁe‘




In a video display apparatus f or converting a video 20 signal in the
interlaced scanni ng system of 525 scanning lines into a video signal in a
progressi ve scanni ng system of 525 scanning |ines, and further converting
the video signal into a video signal in a progressive scanni ng system of

| 050 scanning lines, the vertical correlation detection 25 circuit.~12 shown
in Fig. 16 is used, thereby naking it ~ 2 DEC 2002 WO1Q~I6E[§&®Z

PCT/ JPOOMWIB®BEs2370ssi bl e to effectively enphasi ze the cont hP%% i mge.
The video signal in the progressive scanning system of 525 scanning |ines
which is inputted froma set top box 45TB) is obtained by converting the
video signal in the interlaced 5 scanning system of 525 scanning lines into
the video signal in the progressive scanning system using an interpol ated

line, soqth Lt el udes re.internediate frequency conponents in the
verti cald%f’?%g i §9n3t ¢ HgﬁPgéie&z ?ﬁ% giver Hﬁﬁ'f&ﬁiﬁf c%?rpgggﬁf:geirn t he
vertical ,directio simlarl 10 t vi deo signal in_the interlaced
scanni ngcgpgﬁgme&nﬂg}és%ﬁﬁ%nﬁ ?géé".q’eqrﬁccq?epr\/i( geb di 9F1he Awdtadis for
convertin? thg vi deo signal_.in theéié)ressive scanniqf s§§ten1of 525
scanni ng® FPRBS GhFER™ e SR hanale & phfadRed nt Fhendedddo si gnal
in the progressive scanning 15 system of 1050 scanning |lines, the verti cal
corr el at9bntlagt BEPEFR L IR (2 2 ch&h the Aigited sdanadly c dramiheraki ng
it possible to effectivelx enphasi ze the contour of an inmage. On the other
hand,S t Hdigigad sighal anisnhtepEpseates byradia's sonmiementst dhak 525
scanning lines has high 20 vertical resolution. In the video display

appar at usS f oFheoRRFY I hgef hEhei gabtaagidion & e ¢l ogeRESE®AtscanNi ng
system of 525 scanning lines into the video signal in the progressive
scanni nh8g3EaNeoPUNERY sthamithe MSRdMosfefdppdsicant Bigok shereqH

synt hesi ze interpol ated |ines 25 having high resolution irrespective of a
still irkge br.avhile pepresentingpg pggitive number when it is "0".

The result of the subtraction (a - c¢) i1s given to the rise
10 and fall edge detection unit 27.

A 4-bit threshold value MAGTH is previously given from
the CPU 17 shown in Fig. 5 to the rise and fall edge detection
unit 27. The rise and fall edge detection unit 27 outputs
an edge pres.ence or absence signal e and a rise and fall edge

15 Jjudgment signal 4 on the basis of the result of the
subtraction (a - ¢) given from the adder 26. A change point
from a low luminance to a high luminance in the vertical
direction is referred to as an upper edge, and a change point
from a high luminance to a low luminance is referred to as

20 a lower edge,

The rise and fall edge detection unit 27 judges that
there is an upper edge when the MSB of the result of the
subtraction (a - ¢) is "0", that is, a - ¢ 2 0, to set the
rise and fall edge judgment signal 4 to 1", On the other

25 hand, the rise and fall edge detection unit 27 Jjudges that




68 PCT/JP99/ 03035 noving image. In such a case, therefore, it is preferable
that the difference between the | um nance of a part of a scanning |line one
hori zontal scanning period ahead of and the'|um nance of a part of a
scanning |ine one horizontal scanning 5 period behind a part of a scanning
line to be an object is calculated to extract a high frequng“ggr t in
t he verticabwpgnﬁg%ion. Description is now made of a verti da el ation
detection cived! apabl e of extracting an internedi ate fredﬁ@ﬁg?wgwﬁbonent
and a high frequency 10 conponent. Fig.442 is a block diagram show ng stil
anot her exanple of the configuration of the vertical correlation detection
circuit 12 shown in Fig. 3. In the vertical correlation detection circuit
12 shown 15 in Fig. 22, an edge height detection unit 74, conversion tables
75 and 76 therBllisphi eowét edgld wheil Xefie 7HSBr 0 ff ghichafefuiDyi d€dthe
addition to the configuration of the vertical correlation detection circuit
12 shown | RyfgtGradfiodNacong) gyEariion dndtei o] her- pergi ons ton ste the
vertical 20 correlation detection circuit 12 shown in Fig. 22 is the sane
as the confiyly Ad@Ne£l11889€ yiabhRntCiHidill COTES! Bo T ON HREREEION thid cuil!
12 shown in Fig. 16. The edge hei ght detection unit 74 cal cul ates the .

di fference Jehll i10i i t i it 64
and a di gi t]'J‘(ifI(-\st Si gnai?f%l g&?gu?lfgzﬁtr%én? %ﬁa@ﬁquﬁD&% Z%lt(l)%é?/\%%%ﬂ%ZZ?

69 PCTI %F’9%g§é51§t%éf§é o b fﬁ‘fee@agatm.f de :@sfadxgal QI hRdS s AB te4eR A1 ght

signal . The si gnal outpltted tromthe ay circuit 64

cor respondy 0 419 d YA ERaRlzEr o Yo ALAGANOG L HEn8L% £ WIS

scanni ng perio a part of a scanning an obj.ect, and

the | nafelTa e pho {4 wEELE ANdaih e Sl ChBELLT 1B nE R MR O

behind th t. of th | i t bj tly,,th
cdge hel gnfhel e bAas VEPT (i cies Bt AN Rt sme ERBRCRM N o g
ts the diff bet the | um f th t of th
[ine one hEHSERNIER SEAFRAoSHER BESHRAF OTF MRS ERES| BHERAT® 0TO (1E +
[ i hor i t al ' i od behi h t th
Scanni B 11 ne.  oRoBOVRESRS S CAROT) GORBRFE T brt TaRT oL Ts oBin YAt (G- T

cge hel oM 3 S0l SHLBML S SLSOEA9 BV dsleghioonplt) I oheh
conver oi on ARy SLAHSBGepAEE D Toh A b1 JPRErerai = &n 1 het orherhand.
e conver 3 0B, abher A Fhe RSt Re o b S ShERRh oot B AL RS,
the distance of movement on the screen on the basis of the
15 digital signal b outputted from the delay circuit 23, the edge
presence or absence signal e and the rise and fall edge
judgment signal d which are outputted from the rise and fall
edge detection unit 27, and the movement distance conversion
table.
20 Fig. 10 is a diagram showing a first example of the
movement distance conversion table. In the example shown in
Fig. 10, the amounts of movement "0000", “0001", "“0010",
00117, "0100", "0101", “0110", and "0111" are respectively
set at constants MTHO, MTHl1, MTH2, MTH3, MTH4, MTH5, MTHS,

25 and MTH7.




noves up and down when the |um nance of the scanning line to be the object
Is not less than a predeterm ned value, 25 simlarly to a conversion table
68, and outputs a conversion WD 991 65227 70 signal. 12 DEC 2~~~

PCTI1 JP99/ 03035 The nultiplier 77 multiples the conversion signal '
outputted fromthe conversion table 75 and the conversioq gigﬂ$cozﬂmzutted
fromthe conversion table 76 together, and 5 outputs the r&s e

mul tiplicwowrsay a novenent control signal. The m xer 78 Pﬁﬁp@g}%{%el y
wei ghts a novenent control signal outputted froma multiplier d the
movenment control signal outputted frof7the nmultiplier 77 in response to a
control signal CNT, adds the signals, and 14 outputs the result of the
addition as a novenent control signal. The operations of the other portions
in the verticq*acorrelati n detection ciriuit 12 shown in Fig. 22 are the

sane as those ThetREVERERt digianee febhing: vaditot & isedpetaothaown in
Fig. 16. .15 .In the vertical correlation detection circuit 12 shown in Fig.
22, the WSHRANGY XF BRECHeREnehi thegorter; ot abthrteers tank Nk
mul tiplier 69 and the weighting of the novenent control signal outputted
from t hehBYHIID| 3 eYadnreapd adjwiskchy esdngides Wi thg thehasradiye ki the i t
possible to 20 effectively enphasize the contour in the vertical direction
of an i n8d@iital gdignph b.otFor examphedivhen fthe yaine ofnpbeedigitall an
i mage including a |lot of high frequency conponents. Figs. 23 and 24 are
crossdsestigngdl Wi bosEpur, hdhes datanee £ dnpremednt simoviheg sdreeemsiti vnal
rel ati onship WO 99/ 65727 71 12 DEC 2001 PCTfJP99/ 03035 between a CRT 4
and a ver 014" ver ot)t §efpadl dheorcanstant\MTHE| 45 22 lsohed an exanpl e of
the arrangenent of the vertical velocity nodulation coil VW, and Fig. 24
shows anot her Bxanpbwegienthalistamgensattdngt vaiter28 catputsctheg 5
nmodul ation coil VM. As shown in Figs. 23 and 24, a glass bulb 401 of the
selected distance of movement on the screen as it is when the
rise and fall edge judgment signal d 1s "0", while converting
10 the distance of movement on the screen to a negative value
and outputting the negative value when the rise and £all edge
judgment signal 4@ is "1". The movement distance setting unit
28 converts the selected distance of movement on the screen
into zero and outputs the zero when the edge presence or
15 absence signal e is "0". That is, when there is no upper edge
or lower edge, the distance of movement on the screen of the
scanning line is zero.
The distance of movement on the screen outputted from
the movement distance setting unit 28 is given to one input
20 terminal of the AND gate 29, while a vertical velocity
modulation on-off signal VVMON is fed to the other input
terminal thereof. When the vertical velocity modulation
on-off signal VVMON is "1", vertical velocity modulation is
on. In this case, the AND gate 29 outputs the distance of

25 movement on the screen given from the movement distance




CRT 4 has a cylindrical neck 40la and an expanded cone 401b . An el ectron
gun 410 is arranged within the net 40la of the glass bulb 401. The el ectron
gun 410 is provided with a 10 plurality of netal cases 411 constituting a

plurality of electrodes. A deflection yoke 420 conpri ses ) y
defl ection coil LH and a vertical deflection soil |~V shom]T:DE.EEQBQZ The

defl ecti on wobhwe5a20 is arranged in a position including thepduinIge3oys
bet ween the neck 40la and the cone 401b, 15 outside the CRT A. In the
exanple shown in Fig. 23 , the verti cal 4%l oci ty nmodul ation coil VW is
arranged around the neck 40la of the CRT 4. On the other hand, in the
exanpl e shown in Fig. 24, the vertical velocity nodulation coil VW is

arranged aro 20 t he bgyndar t wee he. Kk t.he 401b of
fhe CRT 4 SASEING denthodlier | O \EHE yoRabaonaRe oWl e ViFgfdft (ool g
an exanple of vertical .velocity nodulation b rti « Vel ocit .
modul at i on VEHASHIK/ ’Eﬂgb\ﬁa.i%ﬁ"’ﬁyg%q' aﬁﬁgaﬁi &5}&0\(‘;&5( ;‘?d i IYI%’E#%%%% an 25
exanpl e of an inmage, Fi 2 b) illuystrate he change_of 991 65227 72
12 DCC Z~o?eﬁ€ﬂ¥]1%991‘b§8§3t§8§nﬂisn§fl i'ne nbghﬁ‘ﬁeceﬁﬁ‘i ga °9§P\é\?i fggnag .
nmodul ation coil VMW shown in Fig,..23 and Fig . 25 C il rates the
change of "°LsthenPNy SiaﬁészlgyllsheovertT]&%I°W‘gEistj§2P‘h%{jLﬂ%ﬁ%% Pa\%rﬁv
shown in Fi%.r 24. 5 1n the ima%e shown in Fig. ZS#aé, ihe | um nance of a
rect angBl ar% d§ Fedoto | khe ohiptrafe ReYINT A HHO8 FLEFEAtsH 3288PKNd
the region 501 is high, InFig. 25 ( b)) an enl arged view of a region
Rl i ndi cat d® F1 % bPoREnthendmqvement ogntrgely signal #Brated. By the
vertical velocity nodul ation, the 10 scanning speed in the vertical
direction of an Bhecmoyemadlin ﬂ%sﬁﬁ@@leamvﬁfcﬂfqrhatahlﬁaﬁﬁtoﬂ-nat§@anni ng

i ne L11 having a high |um nance noves farther apart froma | ow | um nance
part of anmadjememt dishanng sehsinpounit 2hecaxepprsbdtaarily Rl§ered in
which the vertical 15 velocity nodulation coil VW is arranged around the
neck 40la &fy tihee GRHU~27.a magnetic field fornmed by the vertical velocity
nmodul ation coil VMW strikes the netal cases 411 of the electron gun 410.

Al t houdh a | ow fFégueddy icompoddagram showiighea i se¢onfidepampieads thige

nmetal cases 411, internediate 20 and high frequency conponents of the
magnet i c finsivempemerdtstance conversion table. In the example shown in

Fig. 11, the distance of movement on the screen "0000" is set
at constants MTHO, MTH1, and MTH2. Further, the distances
of movement "“0011", “0100", “0101", "0110", and "0111" are
15 respectively set at constants MTH3, MTH4, MTHS, MTH6, and
MTH7. In this case, when the value of the digital signal b
is not more than two, the distance of movement on the screen
of the scanning line is zero. That is, the scanning line whose
luminance is not more than a predetermined level is not
20 shifted.

Fig. 12 is a diagram showing a third example of the
movement distance conversion table. In the example shown in
Fig. 12, the distance of movement on the screen "0000" is set
at constants MTHO, MTH1, MTH2, and MTH3, and the distance of

25 movement on the screen "0111" is set at constants MTH4, MTHS,




an eddy current in the nmetal cases 111, so that the internediate and high
frequency conponents are converted into heat. Therefore, the internedi ate
and hi gh frequency conponents of the magnetic field are attenuated by the
metal 25 cases 411 of the electron gun 410. Consequently, the gain W

991 65227 73 ~ 2 ~ ¢ 2002 PCT/JP99J03035 of the | owjfe nponent of
the magnetic field is relatively larger than those JZEEE %Qﬁﬁedl ate and
hi gh fre&'&b??@fzﬂonponents of the magnetic field. As a resgriporospsnrt 600 of
the scanning line L11 adjacent to the bow 5 lum nance part of the scanning
| i ne L10 cannot sharply nove in the v@ tical direction, as shown in Fig. 25
(b). Contrary to this, in the exanple shown in Fig. 24 in which the
vertical velocity nodulation coil VW is arranged inside the deflection

yoke 42Qypie Magnet wﬂﬁzel drf oA gﬁ Ragd, t%ﬁ"&?é{‘ﬁ%g}lgéﬁ%t YmagRdul ation

coil VMW doe$ not stri e met cases ron gun 410.

Accor di ngdinfy nhALRIBLAL §o Qe@&"ctﬁ Prdasal EREP %:thr gnetic

field are no attenuat ed. nsequen e Sensi IVI erti cal

T R A R

scanni n%‘%] L11 adjacent to the I ow | um nance part of the scannl ng I| ne
L10 can %f‘y nove in the vertical direction, as shown in Fig. 25 (c).

Y“Qi”aé?&!?fék%%kéfézé” R #ﬂg!“!ﬁ' Rt SRS B A () cal
ﬁﬁ?edig‘?‘aoﬁ%%ﬁ“ﬁ di5s 418 Firaian: mﬁﬁ @%Eﬁoéﬁé‘%\bié AP he
cont | UrlAon . (o4} LERL koL téemsn S IR B 5
Vet cala Yot AR, U S "N O GRS Sk SO e
*0001", T"0010", "0011", "0100", and "0101" are respectively
10 set at constants MTH3, NTH4, MTHS, MTH6, and MTH7. 1In this
case, coring processing for removing the effect of noise is
performed.
Fig. 14 is a block diagram showing the configuration
of the retrace period reversion circuit 13 shown in Fig. 5.
15 As shown in Fig. 14, the retrace period reversion
circuit 13 comprises memories 41 and 42, a selection circuit
43, a D/A (Digital-to-Analog) converter 44, a capacitor 45,
and a control circuit 46. The memory 41 1is used for storing
data in a trace period. The memory 42 is used for storing

20 data in a retrace period.

The control circuit 46 generates a write enable signal
TWRE, a write address signal TWADR, a read enable signal TRDE,
a read address signal TRADR, a write enable signal RWRE, a
write address signal RWADR, a read enable signal RRDE, a read

'5 address signal RRADR, and a selection signal SEL.



shown in Fig. 5 in that a frequency conpensation circuit 18 is provided
between a vertical correlation detection circuit 5 12 and a retrace period
reversion circuit 13. The vertical correlation detection circuit 12 shown
in Fig. 26 detects a portion where the change in |um nance in the vertical
direction of a scanning line exceeds a predeterm ned valu zgngg QBE{L'S of
a lum nance signal Y, and 10 outputs a novenent control sie!; I 1
represent i ngV@ A¥6537st ance of novenent on the screen of the RCIAWDHNOB0SS ne .
The frequency conpensation circuit 18 SLgoé ects the novenent control signal
SB1 outputted fromthe vertical correlation detection circuit 12 to
frequency conpensation in a nethod, 15 described |ater, and outputs a
novenent control signal SB2) The retrace period reversion circuit 13
outputs the MVeRRL ANL Un M H0 1A AHRE Life WiAPd BRAdEAnal
conpensation i circuit as It rs1h atrace period, while reversing the
time axis O%H%éﬁ%nq\ﬁeerm:néa&ogégggeis% §%Ia S%ﬁ‘u't R d %érg%ao aﬁheress

frequency c ationh circul rétrace period, and outputs an

bt ai ned si I g trol si C. I ' I
19 r eghgﬁcysggﬂg Sy?gﬁﬁﬁﬁ%‘%&%g %ﬁ?ﬁzelé'%ro}?dgi'oq' it e‘gﬁiéﬁéjerg%%rlgn&é%%ﬁgsi S .

. 25 T fi [ dth t] f th th ~ 2 D E C 2002

V0 5] 65227RIBERCERYFiSB1 530380555 5AGaPA ERBDDer tFE A UEI B TLS BHREL on

i it 9 h in Fig. 2b h fi ti dth
oper at i o oRRDHs 8Pt iAcoa 34T 08) LG RIS AT E i £ EAS MABRRYi n
Fig. 5. 5 Fig. 27 is a bl ock diagram showi ng the caonfiguration of the
f requency cé&pen%?i%ﬁi%‘i’?%ﬁptsﬁg“?ﬁ Fhle %%Fi‘lcﬁ? i%%ﬂﬁl%?%ﬂit

circuit 9a shown in Fig. 26. The frequency conpensation circuit 18

conpri ses af3isntermedi ate and hi gh frequency separation unit 181, a gain 10
control circuit 182 , and an adder 183 . The internedi ate and high
frequency separatTh® mavemest aontrel nsieprlofBcrpépnttesh £3em the adder
183 may be respectively constituted by digital circuits or analog circuits.
When t he i nvemtddiak eomne nghonrédgteatiosphraribnl2 shawn IFighd 48in
control circuit 182, and the adder Z83 are respectively constituted by

anal og &9rcfieds asa iypul MytaaPLAtal §§r Bemeades 4ls and\Aed PataeEradhe

verti cal
out of the memories 41 and 42 are respectively fed to one input

terminal S1 and the other input terminal S2 of the selection
circuit 43.
The selection circuit 43 selects the data fed to the
15 one input terminal S1 and the other input terminal S2 in
response to the selection signal SEL, and feeds the selected
data as output data DO to the D/A converter 44, The D/A
converter 44 converts the data fed from the selection circuit
43 into an analog signal, and feeds the analog signal to one
20 terminal of the capacitor 45. A movement control signal SC
is outputted from the other terminal of the capacitor 45. A
DC component of the output signal of the D/A converter 44 is
removed by the capacitor 45. Consequently, the movement
control signal SC changes such that the average voltage level

25 1s zero. The movement control signal SC is fed to the clami)iﬁg



correlation detection circuit 12 and the frequency conpensation circuit 18
shown in Fig. 26, and an A/ D converter 20 is provided between the frequency
conpensation circuit 18 and the retrace period reversion circuit 13. The

i nternedi ate and high frequency separation unit 181 is constltuted Qy an
anal og high-pass filter or a primary differentiation C|r3 z r2 npl e.
Fig. 28 is a circuit 25 diagram show ng an exanple of th onfiguration of
t he W 0 ®HER7 76 12 D E ~ 2002 PCTI, | P99/ 03035 i nt er mpdirapey/@ed hi gh
frequency separation unit 181. Thelrnfqnedlate and high frequency
separation unit 181 shown in Fig. 28 is"constituted by a prinmary
differentiation circuit conprising a capacitor 184 and a resistor 185. 5 In
this exanple, the internedi ate and hi gh frequency separation unit 181

correspoqg§rggquﬁféu§ﬁ NANg44.2Bd the adder 183 corresponds to addition
means. Fig. is a S|gna mave%grn1d|agran1shomnng the operation of the

frequency corrp% ﬁgr chhre £§§%{2}th@ dlﬂ)w’lno frl gﬁ.jb%n?lgetgr ri gng, oW to the

si gnal waveform e operatlon

f i 27 | | bed. Th

.L?E?ﬁ@ﬁ.ya%@%}s%i@ﬁn# ﬁﬁaega%%gp%fgm SheL R EoPVSEreE: 8T e moverent

i f re?'enﬁ%”a' RRat e che) 4 84Y) gudnEty Laahen B She Predhiasent

Fevel Thert %8"?}%8% ?ﬂ%@g "“%mw ?é,%d%@%%%t%é it Wes does
d . Th | 20 SB1 d f

The vertiSaNVEGEEd 21 BAYARECLEd gP SHACHPLor LR i) qugé"%éﬁéjfab%@ar??

t he |ntern§d te and hi frequg ¥ se aratlon unit 181 and the adder 183.

The . gai#® OBhERGRECPFOYAALNG theyFPRABLN SLAFRLL 2Rt i Ao MURRARIOEG]

outjputted fromthe internediate and hlgh fre uenc f 25 ' separation unit

181 by prhFBUSOYPeaLnghPRCAAE Faetighkal slonals 2, B, and © is not
limited to four or elght. For example, the number of bits

10 may be set to other numbers.

Fig. 15 is a timing chart showing the operation of the
retrace period reversion circuit 13 shown in Fig. 14.

The input data DI in one horizontal scanning period is
represented by 0 to N. Addresses at which the input data 0

15 to N are stored in each of the memories 41 and 42 are similarly
represented by 0 to N. The write enable signal TWRE, the read
enable signal TRDE, the write enable signal RWRE, and the read
enable signal RRDE represent an enable state when they are
at a low level.

20 The write enable signal TWRE fed to the memory 41 first
enters an enable state. At this time, the write address
signal TWADR is fed to the addresses 0 to N in the memory 41
in this order. Conseguently, the input data DI is written
into the addresses 0 to N in the memory 41 in this order.

25 The read enable signal TRDE fed to the memory 41 then



WD 99165227 77 ~ 2 DEC 2002 PCTIJP99103035 anplified differentiation signal
EQ to the adder 183. The adder 183 adds the novenent control signal SBl1

and the differentiation signal E&Q together, and outputs t {]2
control signal SB2. In the novenent control signal 5 SB2, f&%gﬁ?s

enphasi zed. As a result, in the exanple of the imge shown in Fig. 25 (a),
t he part 600wofesépe7 scanning |ine L11 adjacent to the | ow | upchapaRseerti on
of the scanning line L10 can sharply nove in the vertical direction, as in
Fig. 25 (c) . Wien the 10 vertical vel oc®td nodulation circuit 9a shown in
Fig. 26 is used, therefore, the scanning lines sharply change in a vertical
edge and a horizontal edge of the inmage, so that the quality of the inmage

is not degraded, as in the case shown in Fig, 24 in which t verti.cal

Vel 00ty Mot AT SR GRRDIA T8 tRy Y ARISICLRS: dEReHE SR AL T g% 20,
When the arrangenent of the vertical velocity nodul ati on coil VM/ shaown in
Fig. 24 is UBRAPR s dadtiqdhepldressns adRell tnithe emATYattdhrhie
vertical velocity nodulation coil VW is not affected by the structure of
the 20 el ect9®¥®eHun GPBSIUERKAY .sitdieaidatiadfic r&adk UL of, thee agdnegigs

velocity nodulation circuit 9 shown in Fi g 5 appear on the surface of the
CRT 4 a$ the§ teeN tonfbguamemory vélt lpathdsl @5aer nodul ation in which the
image quality is not degraded 1s realized without providing a frequency 25
conpensatd on circéhen thy rexdGsargb¥e sigra0FRDECTEIPIS (IosMmanewny t b
vertical velocity nodulation circuit 9a shown in Fig. 26 is used, vertical
vel ocity nodemhbersnannenhblk shete.i ridge wpidle enalsl @ighgl RERE| £ed to
reali zed wi thout changing the structures of the CRT 4 and the deflection
yoke 420. 5 themeiory 42 bhdelrsiangenabdleostagest At tadst hémegxthplwrbtet he
configuration of a vertical velocity nodulation circuit . A verti cal
vel)ocity nodaddtéess signall RNADMOLS fadFtg. tB8 addrestd=r0 atoiNen dtsel ay
apparatus of a unidirectional scanning system 10 In Fig. 30, the vertical
vel ocity nodwémbir9nd2iisuwtiis order. Consequently, the input data DI is
10 written into the addresses 0 to N in the memory 42 in this
order.

When the write enable signal TWRE fed to the memory 41
is in an enable state, the read enable signal RRDE fed to the
memory 42 then enters an enable state. At this time, the read

15 address signal RRADR is fed to the addresses N to 0 in the
memory 42 in this order. Consequently, the data is read out
of the addresses N to 0 in the memory 42 in this order.

The above-mentioned operations are alternately
repeated. The selection circuit 43 selectively outputs as

20 the output data DO fed to the input terminal S1 at the time
of a reading operation from the memory 41, and selectively
outputs as the output data DO fed to the input terminal S2
at the time of a reading operation from the memory 42.

Consequently, data read'out of the memory 41 in a trace

25 period is the output data DO, and data read out of the metﬁofy



9b conprises a vertical correlation detection circuit 12, a frequency
conpensation circuit 18) and an anplifier 16. The configurations and the
operations of the vertical correlation detection circuit 12 and the
anplifier 16 are the 15 sane as the configurations and the operations of
the vertical correlation detection circuit 12 and the anpllfler 16_shown in
Figs. 5 and 26. Further, the configuration and the oper‘g?f B&
frequencywepensati on circuit 18 are the same as the c uratlon and the
operation of the frequency 20 conpensation circuit 18 sho ﬂﬁ9 ¥ 26.
When the vertical velocity nodul ation B@rcuit 9b shown in Fig. 30 |s used)
vertical scanning nodulation in which a scanning line sharply changes in a
vertical edge and a horizontal edge of an inage in unidirectional scanning,
so 25 that the quality of the image is not degraded is realized. 12 DEC
202 wo 92 stnze wetradesperdiodAds ithebphitpptPGakaPPOl. 0308 stWs nebasory bed i n
the foregoing, a video display apparatus, a vertical velocity nodul ation
appar at us§ 2 anthta Sl ireéad dudpl nythe ik mrevedisegt bt Hd @ r@eas eitwhreent | on
can be suitably used for television receivers, display nonitors, and so
forth of théidatectison8titstempni ag shattethendutput datec DO o se animeag
systemin which an inmage of high quality is displayed. ~ 2 DEC 200 80
CLAI M5 l.axisi deo miwgatsgdappaodttsioedpin sthe: rathacez preirdlodlef | ecti on
circuit for deflecting an el ectron beam back and forth in the horizontal

di rectd on to fdrmther wddeoadd sipdagapg axeetus _Rgdonding tot tie e gawt al
direction on a screen; a vertical deflection circuit for deflecting said

el ectron dmbodimelnte, wepartadb o rexcdnnin g dich e hasriinic al h¥gh Aninidnawski| at i on
circuit for nodulating the scanning speed in the vertical direction of an
el ectron heashidtedideettie/dird ot DONJaRagNPIod 4i peBti 6f tde dWfagent al
direction on a screen, wherein said vertical velocity nodulation circuit
conpri sess®anaialg diseanaviggCia Ao Iwninahpet Lhnpidipacdddaiascanni ng
signal for making the forward and backward scanning lines formed by said
hori zont grégtkeesiiive seiamtirig parhkrelfore menendsd te@btiokhei vert fcd Dr
produci ng a novenent control signal for controlling the novenent in the
vertimal direetiom &f tdre Hiragei hgvingea Hich dewaisitpard «arpHdel s€@Nni ng

|l i ne having a | um nance which is not |less than a predeterm ned value in a

| um nancesshelige Aoshaep limablee 1vebbitadngd y eaki anresullbe bRsi guaiiey

| um nance signal noves farther apart froma part of the adjacent scanning
line havigyy a keWoduwsédanmadeals sthcreasddt.ermi ned val ue; a synthesi zi ng
circuit for synthesizing the parallel scanning signal outputted by said

paral l el scannipigr£1164 bcamthil® aRYevFeRt 1Al Antd@atorrection in
the bidirectional progressive scanning are performed by the
15 common vertical velocity modulation coil'VMV. so that the
video display apparatus is miniaturized and is reduced in
cost,
Furthermore, the movement control signal SD is clamped
to a predetermined voltage by the clamping circuit 14, so that
20 the part of each of the scanning lines moves from its original
reference position in a luminance change portion in the
vertical direction while being held in the original reference
position. Conseguently, the image quality is prevented from
being degraded by the shift of the scanning line.

25 Since the luminance change portion is detected in the



81 12 DEC 2U~~ produced by said novenent control circuit, and a verti cal
vel ocity nodul ation coil for generating a magnetic field for nodul ating the
scanning speed in the vertical direction of the electron beamon the basis
of a signal synthesized by said synthesizing circuit. 2. The vidgo,diiPlay
apparatus according to claim1l, wherein said novenent cont ﬂo?_ Bh{amuu
conprises awdwewmgerportion detection circuit for detecting gchripicnasse
change portion in the vertical direction on the basis of the | um nance
signal, a novenent distance output circuit for outputting as said novenent
control signal the distance of novenent of the scanning |line on the screen
in the vertical direction in the | um nance change portion detected by said
change portjon.detectjon ciycuii _on,th i s, 4of } han i and
a tinme axi sv?ﬁgglggiiorfi%efcccﬁ?nf%y Fg\?eslseit}?fé'%%e ?cl;én}geié%qég%f 8?%%°%§'§§rrent
control signal oytputted.b i d venent di sfance ou t ciyecujt Jin
backwar d sc%ﬁﬁFHa'tbggsbd??%%&?’zebﬁgg\e ﬁﬁf‘ﬁe’% ?gﬁ ?Y%’ﬂ%‘?g %p.ntlﬁ%i\ﬁitﬂ%al
di spl ay apparatus according.to claim1, erein said vertical, ve] ocit
nodul ati on %Frﬁﬁi"ﬁrﬁ‘ﬁ‘{ g?é(r %E‘Gnﬁrei?@eapcﬁ ﬁ"&"cﬁ‘?sgtﬂri ot ngtt¥ﬁe .
novenent contraol signal produced by said novenent control 8 2 12 DEC 200z
circuit to GOpfdddrEtionPhihenventigalcoFiedatifiy detacigton cigruttdeo
di spl ay apparatus according to claim1, wherein said vertical velocity
nodul at i%on ERr &8 poftycompl icatnd s ckharehiipreAnedngo thenslirciity 29/} gnal
synt hesi zed by said synthesizing circuit, and a gain control circuit for
control ling the Jat. o6 sk8 B eki é#&gsamTﬁéovg»@@oa&%e@ exsnRp ke of
according to claim4, wherein said gain control circuit control’s the gain
of sai d anpthei eonfil gurapbensoff thiee vantabicerneekahhanndetiesdsi dror med
on the screen by said horizontal deflection circuit. 6. The video display
appar at us actocaiitg 12 shewm #n Fhar.eid said gain control circuit controls
the gain of said anplifier depending on the positions of the scanning |ines
formed on the scrifem yerthdal merrednsliodedeétectdonceirgnit ¥2 ghewnitmo
di spl ay apparatus according to claim1, further conprising a cathode ray
t ube, ald afigl.et6roompuhspsoan detD it eatdioddeday clibeudte Hhavi ey, a
netal case, wherein 83 12 E~ 20~ said vertical velocity nodul ati on coi
i s disposed6dn amgbdii, can defaet hed ghtomdtec phenphrty 66, sgiodviestssiorase
of said electron gun and around said cathode ray tube for generating a
magneti c fivables Ghdndtédg ahmuddapliar sheedai delby edricddl T rextion
of the electron beamon the basis of said novenent control signal produced
by sai d novkimdittecoftr,chndiarc aND. g8telf2, vndka sisghiargppintitdest ectbodi ng
to claim1, further conprising a deflection yoke disposed in the position
departing fuandtt I¥8 .peri phery of said netal case of said electron gun and
around said cathode ray tube, and constituting said horizontal deflection
circui t1%and sai d Ttes tA Bl cdaveattdon6Li convertsaittievdumigHno®| st-ghyl Y
nodul ati on coil being arranged inside said deflection yoke. 9. The video
di spl ay apppeat 8gomcthedv@ebosthnial broveslsdiny sdirduwiar i shbwrneiacriy.
nmodul ation circuit further conprises a frequency domai n enphasis circuit
for enphasi zifwte eedaltealigiahll SIMEIT W1doNPh & a¥flSakcd roaent 4620l
si gnal produced by said novenment control circuit. 10. The video display
2PP2L?E us acherdigdthd shgn@ila1 Bt ¢ PRIy DeERVR rAT3Y By
one horizontal scanning period, and outputs a delayed 8-bit

20 digital signal bl. The delay circuit 63 delays the digital
signal bl outputted from the delay circuit 62 by one
horizontal scanning period/ and outputs a delayed 8-bit
digital signal cl. The delay circuit 64 delays the digital
signal cl outputted from the delay circuit 63 by one

25 horizontal scanning period, and outputs a delayed 8-bit



84 12 conprises an extraction circuit for extracting said predeterm ned
frequency domai n of said novenent control signal produced by said novenent
control circuit, and an adder for adding said novenent control signa
produced by said novenent control circuit and the signal in said frequency
domai n extracted by said extraction circuit together. 11. 1A vggq;rczqqz

vel ocity gggglgtion apparatus for nodul ating the scanni ng s%e ¥ e
vertical dV'PE¥P8h of an el ectron beam for successi vel y f arau/Ipges3w3snni ng
lines in the horizontal direction on a.gcreen, conprising . a novenent
control circuit for producing a novenent control signal for controlling the
novenment in the vertical direction of the scanning |ines such that a part
of the scanning line having a | um nance which is not |ess than a

predet et negh el Ubt yal AN ARSI EIRPIRRALLE Ok IdbiIdRs Hd i:ggé:fﬁ% ection

on the basis of a |um nance signal noves farther apart om a t he

adj acen! saaHUNGl ! BatBAAN %d deind Wl DApCELELaRLSBLdply GGl er M ned
val ue; and a vertical velocity nodulation coll for generatrng a magnetic
field for nedul 09 EREnSGFYI ed, tic W.8Ctd qQn, of the
el ectron beam on the basinsq'o tpf{uér%t\i/ﬁ'erraeéﬁ (}:‘gﬁ?{r‘g% éi glﬁ%g&%?ogugoejdgby said
movenent ﬁ&'&fﬁ%l%i&ﬂh?ﬁ g parallel scanning circuit for outputting a
paral | el scanning signa For maki ng forward and backward scanning |ines

(orerspn Lhe sehecRal IR Bgstbe Shofihifn cRP AR ANS QL1 "

paral lel; and t heSizing circu orttéflnt hesi zi ng

h : . | ci . q

the par o P i SLeuEknP LR Fd: b L En R ST R OREER FRERCERE LT
id. t iscal l,Qc] t] i ti [ ield

modul at 1 ey SHEehi%, TEoUnd HRS, FEbLLRE A Ao PERRE B EEBrckb o

b t ' [ | t hesi zed id t hesi zi i it. 12.

R R R A e R N T R R T

conpri sing, frleaélfpcy domai n enphasis circuit for enphasizing a

predetermn i r eguency domai n of said novenent control signal produced by

said gpuement conrah sGiLabblonkd (TIGNELLLGH! cYEboBh bR SlLeDs
clToUTt CREPLEISHAL SHLI SO0 Sl Eille] Ye LRS! bB%, 2L ghRLSe] Shal ned

r
frequency mai n of sard novene contro produce 9errent

control circyit,_.an dd fo L ng j e t si gnal

pr oduced k5‘§/) ;Hfl aar?mggra'rgﬁ?cgﬂer o#iif&égi ?fg}r‘lgl'{%\é gﬁg%’éﬁ%q%%ﬁf ?aﬁ?f“f%ﬁuency
domai n extracted by said_extraction circuit,., 14 vi deo diL.spl a t hod
conpr 1 51 ngetry gilh 68 shRasBic N SR AP AER 9t LARTOREK and
forth in the hori.zontal direction and the vertical direction, to_.
Success! vBl SOPOMHND LR R ST A L SSARTH S BSEL 0P AREAhOE, bhea
direction_on a screen; and dulati ng the scannin peed.ip the vertical
dir ec#’ onPB Y r?«féﬁb%ﬁ%?f‘%ggﬁn #gf‘engcggsﬁ}%l ‘5/53%?% nﬁ“gcgﬁﬁﬁi &bgil‘:ﬁés in
t he horizontal direction on g screen, wherein the steR of nodul atjng said
scanning § kApoudRutied FEom tHe ADHGePVES t8H A aF PEFEERPRRAS & Osi gnal
for naking the forward and backward scanning | ines parallel, producing a
novenent &E&& rIMLRgREE P& T RAFEI PFng FRENAIRGNEANG TN WtzorERL
direction of the scanning lines such that a part of the scanning |ine

havi ng a Eg@antiRg Peripdssbeblnddde payta ofr fhet scapadag/ dine te e

| um nance change portion in the vertical direction on the basis of a

| um nancetdiegratd jeotes Camswyuaptly ., f tbm edger hedighthesghatefil scanni ng
line having a | ower | um nance than said predeterm ned val ue; synthesizing
sai d par arlegresentsnghei gl eaech canibdk tweeaniie dantimance gfaltheapart
generating a magnetic field for nodul ating the scanning speed in the
vertical @i atid Gc&nifg eied b IRAM AAntdP Hesnning pesybeahed
signal. 15. The video display nethod according to claim 14, wherein the

step of ppeduidothal duB\RIREE 68Nthel pardNIE GHBIdSHniRg $1ARS tio
detecting the | um nance change portion in the .~ 2 p~~; ~O0Z

horizontal scanning periods behind the part of the scanning

line to be the object.

25 The conversion table 67 converts the edge height sigﬂal



vertical direction on the basis of the |um nance signal, outputting the
di stance of novenent of the scanning |ine on the screen in the verti cal
direction in said | um nance change portion as said novenent control signal
on the basis of the |um nance signal, and reversing the time axis of said
novenent control signal in said backward scanning. 16. The 8@5@‘20 e
the step conprises the clanping predeterm ned video di splay fret hod
accordi ng t ovo e4/4522yf nodul ati ng sai d scanni ng speed step of EGH/IPovo30dsSENt
control signal to a potential at predef,\/f;q,riE ined timng. 17. The video

di spl ay nethod according to claim 14, ein the step of nodul ating said
scanni ng speed further conprises the steps of enphasizing a predeterm ned
frequency domai n of said novenent control signal.
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In this cagse, the edge height corresponds to the
difference between the luminance of the part of the scanning
line two horizontal scanning periods ahead of and the
10 luminance of the part of the scanning line two horizontal
scanning periods behind the part of the scanning line to be
the object.
When the value of the edge height signal £1 is not less
than the predetermined value, the value of the conversion
15 signal gl increases depending on the value of the edge height
signal £1. That is, the larger the edge height is, the larger
the distance of movement on the screen of the scanning line
ls set. 1In this case, an increase start point Pa and an
inclination of a characteristic line La are used as
20 parameters for image quality correction, and are set to their
most effective states. The characteristic line La may be a
primary curve or a secondary curve., Alternatively, it may
be another curve. The value 1.0 of the conversion signal gl

corresponds to the interval between the two scanning lines.

25 Fig. 17 (b) 1s a diagram showing an example of t'he'
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part of the scanning line to be the object is high. When the

Juminance is lower than the predetermined value, therefore,
10 the distance of movement on the screen of the scanning line
i1s set to zero by coring processing such that no vertical
velocity modulation is performed.
When the value of the digital signal cl is not less than
the predetermined value, the value of the c'onversion signal
15 hl increases depending on the value of the digital signal cl.
That is, the higher the luminance of the scanning line to be
an object is, the larger the distance of movement on the
screen of the scanning line is set. In this case, an increase
start point Pa and an inclination of a characteristic line
20 Lb are used as parameters for image guality correction, and
are set to their most effective states. The characteristic
line Lb may be a primary curve or a secondary curve.
Alternatively, it may be another curve. The value 1.0 of the
conversion signal hl corresponds to the interval between the

25 two scanning lines.
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are respectively indicated by PO to P9. The scanning lines

) Ll,.LB, L7, and L9 respectively indicated by hatched circles

are scanning lines obtained by interpolation processing.

10 In the example shown in Fig. 18 (a), the respective
luminances P2 to P6 of the scanning line L2 to the scanning
line L6 are gradually increased. Since the luminance P3 of
the scanning line L3 is lower than a predetermined threshold
level ETH, so that the scanning line L3 does not move. Since

15 the luminance P4 of the scanning line L4 and the luminance
P5 of the scanning line L5 exceed the predetermined threshold

| level ETH, the scanning line L4 and the scanning line L5 so
moves as to approach the scanning line L6. The three scanning
lines L4, L5, and L6 are thus concentrated, thereby obtaining

20 a sharp image whose contour in the vertical direction is
emphasized. As a result, the quality of a reproduced image
1s increased.

In the example shown in Fig. 18 (b), the respective

luminances P3 to P7 of the scanning line L3 to the scanning

25 line L7 are gradually decreased. Since the luminance P6 of
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moves as to approach the scanning line L3. The three scanning

lines L3, L4, and L5 are thus concentrated, thereby obtaining
, a sharp image whose contour in the vertical direction is
emphasized. As a result, the quality of a reproduced image
10 is increased.
Fig. 19 is a block diagram showing an example of the
configuration of the singular point detection unit 73 shown
in Fig. 16.
As shown in Fig. 19, the singular point detection unit
15 73 comprises a binary-coding unit 111, delay circuits 112,
113, 114, and 115, inverters 116, 117, 118, and 119, AND gates
120 and 121, and an OR gate 122.
A predetermined threshold value th is given to the
binary-coding unit 111. The binary-coding unit 111
20 binary-codes the digital signal al outputted from the A/D
converter 61 shown in Fig. 16 on the basis of the threshold
value th, and outputs a one-bit digital signal Al. The delay
circuit 112 delays the digital signal Al outputted from the
binary-coding unit 111 by one horizontal scanning period, and

25 outputs a delayed one-bit digital signal Bl. The dela'y'
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5 delay circuit 113 by two horizontal scanning periods, and
outputs a delayed one-bit digital signal Dl. The delay
circuit 115 delays the digital signal D1 outputted from the

) delay circuit 114 by one horizontal scanning period, and
outputs a delayed one-bit digital signal El.

10 The inverter 116 inverts the digital signal Al outputted
from the binary-coding unit 111. The inverter 117 inverts
the digital signal Bl outputted from the delay circuit 112.
The inverter 117 inverts the digital signal Bl outputted from
the delay circuit 112. The inverter 118 :anex.'ts the digital

15 signal D1 outputted from the delay circuit 114. The inverter
119 inverts the digital signal El outputted from the delay
circuit 115,

An output signal of the inverter 117, the digital signal
Cl outputted from the delay circuit 113, the digital signal

20 Dl outputted from the delay circuit 114, and an output signal
of the inverter 119 are respectively fed to four input
terminals of the AND gate 120. An output signal of the
inverter 116, the digital signal Bl outputted from the delay
circuit 112, the digital signal Cl outputted from the delay

25 circuit 113, and an output signal of the inverter 118'a:§e
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An output signal Fl of the AND gate 120 and an output signal
Gl of the AND gate 121 are respectively fed to two input
terminals of the OR gate 122. An output signal of the OR gate
5 122 1s fed as the singular point detection signal H1l to the
limiter 71 shown in Fig. 16.
Fig. 20 is a diagram showing an example of singular point
detection. Fig. 21 is a diagram showing the logic of a signal
in each portion in the singular point detection circuit 73.
10 - Referring to Figs. 20 and 21, description is made of the

operation of the singular point detection circuit 73 shown

in Fig. 19.
In Fig. 20, the luminances of scanning lines L0 to L9
are respectively indicated by PO to P9. The scanning lines
15 L1, L3, L7, and L9 respectively indicated by hatched circles
are scanning lines obtained by interpolation processing.
In the example shown in Fig. 20, the luminance P4 of
the scanning line L4 is higher than a predetermined threshold
level ETH, and the edge height of the scanning line L4 (i.e.,
20 the difference between the luminance P6 of the scanning line
L6 and the luminance P2 of the scanning line L2) is larger
than a predetermined value, so that the scanning line L4 is
moved in the direction away from the scanning line L3. The
luminance P6 of the scanning line L6 is higher than the

25 predetermined threshold level ETH, and the edge height of the
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10%5'10%&I(%canning line L6 is moved in the direction away from the
5 scanning line L7. At this time, when the scanning line L4
is moved by an amount corresponding to two scanning lines,
and the scanning line L6 is moved by an amount corresponding
I to two scanning lines, the position of the scanning line L4
and the position of the scanning line L6 are replaced with
10 each other. Therefore, the distance of movement on the screen
is limited to half using the scanning line L4 as a singular
point in rise, while being limited to half using the scanning
line L6 as a singular point in fall.
It is detected whether or not the scanning line L4 is
15 a singular point in rise when the digital signals Al, Bl, Cl,
D1, and El respectively correspond to the luminances P7, P6,
P4, P2, and Pl of the scanning lines L7, L6, L4, L2, and Ll.
In this case, the digital signals Al to El are respectively
*o", "1", 1", 0", and "0". Consequently, the output signal
20 Gl of the AND gate 121 is "1", and the singular point detection
signal Hl1 is "1", as shown in Fig. 21.
It is detected whether or not the scanning line L6 is
a singular point in a fall edge when the digital signals Al,
Bl, Cl1l, D1, and El respectively correspond to the luminances

25 P9, P8, P6, P4, and P3 of the scanning lines L9, L8, L6, L4,
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(t)put signal Fl of the AND gate 120 is "1", and the singular
point detection signal Hl is "1", as shown in Fig. 21.
When the singular point detection signal H1l is "1", the
movement control signal is limited to half by the limiter 71
shown in Fig. 16. Consegquently, the scanning line L4 so moves
as to approach the scanning line L5, and the scanning line
L6 so moves as to approach the scanning line L5. The amounts
of movement in this case are respectively not more than the

interval between the two scanning lines.

When a video signal in an interlaced scanning system
of 525 scanning lines is converted into a video signal in a
progressive scanning system of 525 scanning lines, the
vertical frequency which can be displayed (vertical
resolution) is 525 per four scanning lines in a moving image,
while being 525 per two scanning lines in a still image. A
vertical frequency component corresponding to the vertical
resolution of approximately 525 per two scanning lines is
referred to as a high frequency component, and a vertical
frequency component corresponding to the vertical resolution
of approximately 525 per four scanning lines is referred to
as an intermediate frequency component,

In the vertical correlation detection circuit 12 shown

in Fig. 16, the difference between the luminance of a 'paft

\ I dEbC
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and the luminance of a part of a scanning line two vertical

scanning periods behind a part of a scanning line to be an

object is calculated, to extract an intermediate frequency

5 component in the vertical direction. Therefore, it 1is

possible to effectively emphasize the contour of an image

including a lot of intermediate frequency components.

Particularly, it is possible to sufficiently improve the

quality of white characters.

10

For example, in an interlaced scanning system of 525

scanning lines, a high frequency component in the vertical

direction is reduced by limiting the band of the vertical

frequency to some extent in order to prevent flicker in

encoding a video signal. 1In the case of the interlaced

15 scanning system, the vertical resolution of a moving image

is one-half the vertical resolution of a still image. In a

general image, the ratio of the moving image is significantly

high.

In a video display apparatus for converting a video

20 signal in the interlaced scanning system of 525 scanning

lines into a video signal in a progressive scanning system

of 525 scanning lines, and further converting the video

signal into a video signal in a progressive scanning system

of 1050 scanning lines, the vertical correlation detection

25 circuit 12 shown in Fig. 16 is used, thereby making it '

[
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possible to effectively emphasize the contour of an image.
The video signal in the progressive scanning system of
525 scanning lines which is inputted from a set top box (STB)
is obtained by converting the video signal in the interlaced
5 scanning system of 525 scanning lines into the video signal
in the progressive scanning system using an interpolated
line, so that it includes more intermediate frequency
components in the vertical direction, as compared with high
frequency components in the vertical direction, similarly to
10 the video signal in the interlaced scanning system of 525
scanning lines. In the video display apparatus for
converting the video signal in the progressive scanning
system of 525 scanning lines which is inputted from the set
top box into the video signal in the progressive scanning
15 system of 1050 scanning lines, the vertical correlation
detection circuit 12 shown in Fig. 16 is used, thereby making
it possible to effectively emphasize the contour of an image.
On the other hand, the video signal in the general
progressive scanning system of 525 scanning lines has high
20 vertical resolution. In the video display apparatus for
converting the video signal in the progressive scanning
system of 525 scanning lines into the video signal in the
progressive scanning system of 1050 scanning lines,
therefore, it is possible to synthesize interpolated lines

25 having high resolution irrespective of a still image or a



1 10% ()-y 10% ()- 10% ()- 10% ()-!10% ()-!10%: ()-8qWIEYNC ° 10 1
S1109%& ()-*1109%& ()-f("109& ()- !10%& ()-S! 10%& ()-!10%& ()->y3dEYNC ~ 10 1
L9- 10%& ()- F7$S10%& () - @10%&'() S93s109& ()- 1! 10%&'() /|10%&'( 30bC

10 1° 109 ()-109& ()- !'y109% ()- 10 10 10@= 109% ( B% B@EDC
10 1&g#109%& () - 3109%& () sFlO%&' ()-s! 109& ()- ! 109& ()-lf X>dEbC 10
\15&! | 109& (¥(?/%}6%{5@, ()-s,! 100 ()-s& 10% ()-F 3! 10% () -, | 100 () =1 +dBbC

10 11Y9-) +1109%& ()-F)"10%& ()-'s10%& () -
%@MO%R' () -, #F10%&' ()-1l!"#$aVK@ "~ 10 10 2608 10Y=" $10%& ()-3; "109%& ()-9
"109%& ()-710%&' O-', Y9-)10% & ()-:%$3Q<aBVK@ " 10 !'109%& ()-!'10%& () -
$109& ()-10% ()- @ 109& ()-Y!' @ 10%x& () - Y<*edEVK@
moving image. In such a case, therefore, it is preferable
that the difference between the luminance of a part of a :
scanning line one horizontal scanning period ahead of and the
luminance of a part of a scanning line one horizontal scanning
S period behind a part of a scanning line to be an object is
calculated to extract a high frequency component in the
vertical direction. Description is now made of a vertical
correlation detection circuit capable of extracting an
intermediate frequency component and a high frequency
10 component.
Filg. 22 is a block diagram showing still another example
of the configuration of the vertical correlation detection
circuit 12 shown in Fig. 3.
In the vertical correlation detection circuit 12 shown
15 1n Fig. 22, an edge height detection unit 74, conversion
tables 75 and 76, a multiplier 77, and a mixer 78 are further
provided in addition to the configuration of the vertical
correlation detection circuit 12 shown in Fig. 16. The
configuration of the other portions in the vertical
20 correlation detection circuit 12 shown in Fig. 22 is the same
as the configuration of those in the vertical correlation
detection circuit 12 shown in Fig. 16.
The edge height detection unit 74 calculates the

difference between a digital signal 41 outputted froma delay

25 circuit 64 and a digital signal bl outputted from a déléy
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signal. The digital signal dl outputted from the delay
circulit 64 corresponds to the luminance of a part of a
scanning line one horizontal scanning period ahead of a part
5 of a scanning line to be an object, and the digital signal
bl outputted from the delay circuit 62 corresponds to the
luminance of a part of a scanning line one horizontal scanning
period behind the part of the scanning line to be the object.
Consequently, the edge height signal outputted from the edge

10 helght detection unit 74 represents the difference between
the luminance of the part of the scanning line one horizontal
scanning period ahead of and the luminance of the scanning
line one horizontal scanning period behind the part of the
scanning line to be the object.

15 The conversion table 75 converts the edge height signal
outputted from the edge height detection unit 74 such that
the part of the scanning line to be the object moves up and
down when its edge height is not less than a predetermined
value, similarly to a conversion table 67, and outputs a

20 conversion signal. On the other hand, the conversion table
76 converts a diglital signal cl outputted from a delay circuit
63 such that the part of the scanning line to be the object
moves up and down when the luminance of the scanning line to

be the object is not less than a predetermined value,

25 similarly to a conversion table 68, and outputs a conversion
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The multiplier 77 multiples the conversion signal
outputted from the conversion table 75 and the conversion
signal outputted from the conversion table 76 tégether, and

5 outputs the result of the multiplication as a movement
control signal. The mixer 78 respectively weights a movement
control signal outputted from a multiplier 69 and the
movement control signal outputted from the multiplier 77 in
response to a control signal CNT, adds the signals, and

10 outputs the result of the addition as a movement control
signal. The operations of the other portions in the vertical
correlation detection circuit 12 shown in Fig. 22 are the same
as those in the vertical correlation detection circuit 12
shown in Fig. 16.

15 In the vertical correlation detection circuit 12 shown
in Fig. 22, the weighting of the movement control signal
outputted from the multiplier 69 and the weighting of the
movement control signal outputted from the multiplier 77 are
adjusted by the mixer 78, thereby making it possible to

20 effectively emphasize the contour in the vertical direction
of an image including a lot of intermediate frequency
components and an image including a lot of high frequency
components.

Figs. 23 and 24 are cross-sectional views in the

25 horizontal direction showing the positional relationsﬁiﬁ
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between a CRT 4 and a vertical velocity modulation coil VMV.
Fig. 23 shows an example of the arrangement of the vertical
velocity modulation coil VMV, and Fig. 24 shows another
example of the arrangement of the vertical velocity

5 modulation coil VMV,

As shown in Figs. 23 and 24, a glass bulb 401 of the
CRT 4 has a cylindrical neck 40la and aﬁ expanded cone 401b.
An electron gun 410 is arranged within the net 40la of the
glass bulb 401, The electron gun 410 1s provided with a

io plurality of metal cases 411 constituting a plurality of
electrodes. A deflection yoke 420 comprises a horizontal
deflection coll LH and a vertical deflection coil LV shoﬁn
in Fig. 1. The deflection yoke 420 is arranged in a position
including the boundary between the neck 40la and the cone 401b
15 outside the CRT 4.

In the example shown in Fig. 23, the vertical velocity
modulation coil VMV is arranged around the neck 401a of the
CRT 4. On the other hand, in the example shown in Fig. 24,
the vertical velocity modulation coil VMV is arranged around

20 the boundary between the neck 40la and the cone 401b of the
CRT 4 and inside the deflection yoke 420.

Fig. 25 is a diagram showing an example of vertical

velocity modulation by the vertical velocity modulation coil

VMV shown in Figs. 23 and 24. Fig. 25 (a) illustrates an

25 example of an image, Fig. 25 (b) illustrates the change of
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scanning lines by the vertical velocity modulation coil VMV
shown in Fig. 24.
5 In the image shown in Fig. 25 (a), the luminance of a
rectangular region 501 is low, and the luminance of a region
502 around the region 501 is high. In Fig. 25 (b), an enlarged
view of a region Rl indicated by a broken line in Fig. 25 (a)
is illustrated. By the vertical velocity modulation, the
10 scanning speed in the vertical direction of an electron beam
is modulated such that a part of a scanning line L1l having
a high luminance moves farther apart from a low luminance part
of an adjacent scanning line Ll1O.
In the example shown in Fig. 23 in which the vertical
15 velocity modulation coil VMV is arranged around the neck 401la
of the CRT 4, a magnetic field formed by the vertical velocity
modulation coil VMV strikes the metal cases 411 of the
electron gun 410. Although a low frequency component of the

magnetic field penetrates the metal cases 411, intermediate

20 and high frequency components of the magnetic field generate
an eddy current in the metal cases 111, so that the
intermediate and high frequency components are converted '
into heat. Therefore, the intermediate and high frequency
components of the magnetic field are attenuated by the metal

25 cases 411 of the electron gun 410. Consequently, the gain
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frequency components of the magnetic field. As a result, a
part 600 of the scanning line Lll adjacent to the low
5 luminance part of the scanning line L10 cannot sharply move
in the vertical direction, as shown in Fig. 25 (b).
Contrary to this, in the example shown in Fig. 24 in
which the vertical velocity modulation coll VMV is arranged
inside the deflection yoke 420, a magnetic field formed by
10 the vertical velocity modulation coil VMV does not strike the
metal cases 411 of the electron gun 410. Accordingly,
intermediate and high frequency components of the magnetic
field are not attenuated. Consequently, the sensitivity of
the vertical velocity modulation coll VMV 1s increased, so
15 that scanning lines can be sharply changed at a small current.
As a result, the part 600 of the scanning line L1l adjacent
to the low luminance part of the scanning line L10 can sharply
move in the vertical direction, as shown in Fig. 25 (c¢).
When the vertical velocity modulation coll VMV is thus
20 arranged inside the deflection yoke 420, the scanning lines
sharply change in a vertical edge and a horizontal edge of
an image, so that the quality of the image is not degraded.
Fig. 26 i1s a block diagram showing another example of

the configuration of a vertical velocity modulation circuit

25 used for the video display apparatus shown in Fig. 1.
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is provided between a vertical correlation detection circuit
5 12 and a retrace period reversion circuit 13.
The vertical correlation detection circuit 12 shown in
Fig. 26 detects a portion where the change in luminance in
the vertical direction of a scanning line exceeds a
predetermined value on the basis of a luminance signal Y, and
10 outputs a movement control signal SBl representing the
distance of movement on the screen of the scanning line. The
frequency compensation circuit 18 subjects the movement
control signal SBl outputted from the vertical correlation
detection circuit 12 to frequency compensation in a method,
15 described later, and outputs a movement control signal SB2.
The retrace period reversion circuit 13 outputs the movement
control signal SB2 outputtéd from the frequency compensation
circuit 18 as it is in a trace period, while reversing the
time axis of the movement control signal SB2 outputted from

20 the frequency compensation circuit 18 in a retrace period,

and outputs an obtained signal as a movement control signal
sC.

In this example, the frequency compensation circuit 18
corresponds to frequency domain emphasis means.

25 The configuration and the operation of the other
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5 Fig. 27 is a block diagram showing the configuration
of the frequency compensation circuit 18 in the vertical
velocity modulation circuit 9a shown in Fig. 26.
The frequency compensation circuit 18 comprises an
intermediate and high frequency separation unit 181, a gain
10 control circuit 182, and an adder 183. The intermediate and
high frequency separation unit 181, the gain control circuit
182, and the adder 183 may be respectively constituted by
digital circults or analog circuits.
When the intermediate and high frequency separation
15 unit 181, the gain control circuit 182, and the adder 183 are
respectively constituted by analog circuits, a D/A
(Digital/Analog) converter is provided between the vertical
correlation detection circuit 12 and the frequency
compensation circuit 18 shown in Fig. 26, and an A/D converter
20 is provided between the frequency compensation circuit 18 and
the retrace period reversion circuit 13.
The intermediate and high frequency separation unit 181
is constituted by an analog high-pass filter or a primary
differentiation circuit, for example. Fig. 28 is a circuit

25 diagram showing an example of the configuration of the
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separation unit 181 corresponds to extraction means, and the
adder 183 corresponds to addition means.
Fig. 29 is a signal waveform diagram showing the
operation of the frequency compensation circuit 18 shown in
10 Fig. 27. Referring now to the signal waveform diagram of Fig.
29, the operation of the frequency compensation circuit 18
shown in Fig. 27 will be described.
The intermediate and high frequency separation unit 181
subjects the movement control signal SB1l to primary
15 differentiation, and outputs a differentiation signal EG1.
In ‘a low level period Tl of the movement control signal SB1l,
scanning lines shall move downward. In an intermediate level
period T2 of the movement control signal SBl, the scanning
lines does not move up and down. The movement control signal
20 SBl outputted from the vertical correlation detection
circuit 12 shown in Fig. 26 is fed to the intermediate and
high frequency separation unit 181 and the adder 183. The
gain control circuit 182 amplifies the differentiation

signal EG1 outputted from the intermediate and high frequency

25 separation unit 181 by previously set gain, and feeds the =
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As a result, in the example of the image shown in Fig.
25 (a), the part 600 of the scanning line L11 adjacent to the
low luminance portion of the scanning line L10 can sharply
move in the vertical direction, as in Fig. 25 (c). When the

10 vertical velocity modulation circuit %a shown in Fig. 26 is
used, therefore, the scanning lines sharply change in a
vertical edge and a horizontal edge of the image, so that the
quality of the image is not degraded, as in the case shown
in Fig. 24 in which the vertical velocity modulation coil VMV

15 is arranged inside the deflection yoke 420.

When the arrangement of the vertical velocity
modulation coil VMV shown in Fig. 24 is used, as described
above, the magnetic f£field generated by the vertical velocity
modulation coil VMV is not affected by the structure of the

20 electron gun 410, so that signal characteristics in the
vertical velocity modulation circuit 9 shown in Fig. 5 appear
on the surface of the CRT 4 as they are. Consequently,
vertical velocity modulation in which the image quality is

not degraded is realized without providing a frequency

25 compensation circuit.
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image quality is not degraded is realized without changing
the structures of the CRT 4 and the deflection yoke 420.

5 Fig. 30 is a block diagram showing still another example
of the configuration of a vertical velocity modulation
circuit. A vertical velocity modulation circuit 9b shown in
Fig. 30 is used for a video display apparatus of a
unidirectional scanning system.

10 In Fig. 30, the vertical velocity modulation circuit
9b comprises a vertical correlation detection circuit 12, a
frequency compensation circuit 18, and an amplifier 16. The
configurations and the operations of the vertical
correlation detection circuit 12 and the amplifier 16 are the

15 same as the configurations and the operations of the vertical
correlation detection circuit 12 and the amplifier 16 shown
in Figs. 5 and 26. Further, the configuration and the
operation of the frequency compensation circuit 18 are the
same as the configuration and the operation of the frequency

20 compensation circuit 18 shown in Fig. 26.

When the vertical velocity modulation circuit 9b shown
in Fig. 30 is used, vertical scanning modulation in which a
scanning line sharply changes in a vertical edge and a
horizontal edge of an image in unidirectional scanning, so

25 that the quality of the image is not degraded is realiiec‘i.
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10%&()_3#10%&(Q_ﬁéggégé@gﬁ{ég%ﬁection circuit for deflecting
an electron beam back and forth in the horizontal
direction to form forward and backward scanning
lines in the horizontal direction on a screen;

a vertical deflection circuit for deflecting
said electron beam in the vertical direction; and

a vertical velocity modulation circuit for
modulating the scanning speed in the vertical
direction of an electron beam for successively
forming scanning lines in the horizontal direction
on a screen, wherein

said vertical velocity modulation circuit
comprises

a parallel scanning circuit for outputting a
parallel scanning signal for making the forward and
backward scanning lines formed by said horizontal
deflection circuit parallel,

a movement control circuit for producing a
movement control signal for controlling the
movement in the vertical direction of the scanning
lines such that a part of the scanning line having
a luminance which i1is not less than a predetermined
value in a luminance change portion in the vertical
direction on the basis of a luminance signal moves
farther apart from a part of the adjacent scanning
line having a lower luminance than said
predetermined value;

a synthesizing circuit for synthesizing the
parallel scanning signal outputted by said parallel

scanning circuit and the movement control signal
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electron beam on the basis of a signal synthesized

by said synthesizing circuit.

2. The video display apparatus according to
claim 1, wherein

said movement control circuit comprises

a change portion detection circuit for
detecting a luminance change portion in the
vertical direction on the basis of the luminance
signal,

a movement distance output circuit for
outputting as said movement control signal the
distance of movement of the scanning line on the
screen 1in the vertical direction in the luminance
change portion detected by said change portion
detection circuit on the basis of the luminance
signal, and

a time axis reversion circuit for reversing
the time axis of the movement control signal
outputted by said movement distance output circuit
in backward scanning by said horizontal deflection

circuit.

3. The video display apparatus according to
claim 1, wherein

said vertical velocity modulation circuit
further comprises

a clamping circuit for clamping the movement

control signal produced by said movement control
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said vertical velocity modulation circuit
further comprises

an amplifier for amplifying the signal
synthesized by salid synthesizing circuit, and

a gain control circuit for controlling the

gain of said amplifier.

5. The video display apparatus according to
claim 4,
wherein said gain control circuit controls the gain
of said amplifier on the basis of the number of the
scanning lines formed on the screen by said

horizontal deflection circuit.

6. The video display apparatus according to
claim 4, wherein said gain control circuit controls
the gain of said amplifier depending on the
positions of the scanning lines formed on the

screen by said horizontal deflection circuit.

7. The video display apparatus according to
claim 1, further comprising
a cathode ray tube, and

an electron gun provided in said cathode ray

tube and having a metal case, wherein
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is of Said moveme contro signal produced

said movement control circuit.

8. The video display apparatus according to
claim 1,
further comprising a deflection yoke disposed in
the position departing from the periphery of said
metal case of said electron gun and around said
cathode ray tube, and constituting said horizontal
deflection circuit and said vertical deflection
circuit,

said vertical velocity modulation coil being

arranged inside said deflection vyoke.

9. The video display apparatus according to
claim 1, wherein

salid vertical velocity modulation circuit
further comprises

a frequency domain emphasis circuit for
emphasizing a predetermined frequency domain of
said movement control signal produced by said

movement control circuit.

10. The video display apparatus according to
claim 1, wherein

said frequency domain emphasis circuit
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circuit an the signal in said frequency domain

extracted by said extraction circuit together.

11. A vertical velocity modulation apparatus
for modulating the scanning speed in the vertical
direction of an electron beam for successively
forming scanning lines in the horizontal direction
on a screen, comprising

a movement control circuit for producing a
movement control signal for controlling the
movement in the vertical direction of the scanning
lines such that a part of the scanning line having
a luminance which is not less than a predetermined
value in a luminance change portion in the vertical
direction on the basis of a luminance signal moves
farther apart from a part of the adjacent scanning
line having a lower luminance than said
predetermined value; and

a vertical velocity modulation coil for
generating a magnetic field for modulating the
scanning speed in the vertical direction of the
electron beam on the basis of the movement control
signal produced by said movement control circuit;

a parallel scanning circuit for outputting a
parallel scanning signal for making forward and
backward scanning lines formed on the screen by
deflecting the electron beam back and forth
parallel; and



10Y 10%&' ()- 10%&' ()-!10%& ()-F 10b 10b 10b10%& ()- & 10%& () - 1~#WX6bC
10! &Yf #! 109&' ()-!+Ys! 10%EE&' ()-VYs! 109%&' ()-!!VYs! 109%&' ()-!!VYs! 109%&' ()-!+Ys! 10
%&' ()-_"abeqrPC 10! &Yf#! 10% 10% & ()-10%& ()- 10 10

10! &Y #!1 109&' () -! &Yf#! 109%&' () -qgxi UzX6PC 10!! ! 109%& (

1 10%&' ()-!0l 10%&' ()-! & 109%& () - Y9 ! 100«8%(9 --10Y9'! 10%&' (ﬂ-ZUDE@?ZGﬂ)z’l
Y9109%&' ()-Sy10%& ()-m 10 10 10! +s3, 109 -10s3, 10%& 0s3,

10%&' ()-}vzX90P1 |!109%& ()-!SI!110%"¢& ()-I 1 109%& () -1 10%&' O-'18l &

10%&' ()-!& & 10%&' ()-v Wi [ML 1!10% 10 10 10!s3 10%& ()-!s3 109%JU& ()-!6s3
109& ()-I | S) ! 10%R ¥ n'tIN@H z ¥l d OU& r(c)aw WY& (§)yrst BOUE £} nlr W HOYE ()- !8

0BT B o1 LT, D48 LI Ol U K
control circuit and the parallel scanning signal
outputted by said parallel scanning circuit,

said vertical wvelocity modulation coil
generating a magnetic field for modulating the
scanning speed in the vertical direction of the
electron beam on the basis of a signal synthesized

by sailid synthesizing circuit.

12. The vertical velocity modulation apparatus
according to claim 11, further comprising

a frequency domain emphasis circuit for
emphasizing a predetermined frequency domain of
said movement control signal produced by said

movement control circuit.

13. The vertical velocity modulation
apparatus according to claim 11, wherein

said frequency domain emphasis circuit
comprises

an extraction circuit for extracting said
predetermined frequency domain of said movement
control signal produced by said movement control
circuit, and

an adder for adding said movement control
signal produced by said movement control circuit
and the signal in said frequency domain extracted

by said extraction circuit.

14, A video display method comprising the
steps of:
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direction, to successively form forward and
backward scanning lines in the horizontal direction
on a screen; and

modulating the scanning speed in the vertical
direction of the electron beam for successively
forming scanning lines in the horizontal direction
on a sScreen, wherein

the step of modulating said scanning speed
comprises the steps of

outputting a parallel scanning signal for
making the forward and backward scanning lines
parallel,

producing a movement control signal for
controlling the movement in the vertical direction
of the scanning lines such that a part of the
scanning line having a luminance which is not less
than a predetermined value in a luminance change
portion in the vertical direction on the basis of a
luminance signal moves farther apart from a part of
the adjacent scanning line having a lower luminance
than said predetermined value;

synthesizing said parallel scanning signal and
said movement control signal, and

generating a magnetic field for modulating the
scanning speed in the vertical direction of the

electron beam on the basis of a synthesized signal.

15. The video display method according to
claim 14, wherein

the step of producing said movement control
signal comprises the steps of

detecting the luminance change portion in the
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lo. The video display method according to
claim 14, wherein
the step of modulating said scanning speed
comprises the step of
clamping said movement control signal to a

predetermined potential at predetermined timing.

17. The video display method according to
claim 14, wherein

the step of modulating said scanning speed
further comprises the steps of

emphasizing a predetermined frequency domain

of said movement control signal.



