; €3eYWDHSb$63T% 617 COct ober 2002 SPECI FI CATI ON | MAGE DI SPLAY AND
HORI ZONTAL SPEED MODULATOR 5 Technical Field The presesdtdépyentd@n rel ates
to a horizontal bidirectional deflection systemimge display which is

suitable for display of a highly precise inmage. 10 Backgrou ent
years, digital techniques have been dgvel oped) and particul lu m"lm "umm:s
of large-capacity nenories are reduced. The applications of 1 nage

processi ng techni ques using the nmenories have significantly pro PR¥5ed. 15
In JP-A-8-172543, a bidirectional deflection system CRT (Cathode-Ray Tube)

"di spl ay has been proposed in order to reduce the power consmwmmmmmmm
hi gh hori zontal scanning frequeﬁ@ﬁcnﬂﬂﬁﬁT%%Nbidirectiona
system CRT di splay 20 whi ch has been proposed in the prior art *csooput on

the market as an actual image display such as a nonitor apparatus for
di splay or a television receiver, the function of graphically displaying

set contents, dREAeR| BISRRAY: AAD HORIAONEEL( SRESD MIPULABPRY) is
required. 25 Fig . 13 ( a ) is a diagramshow ng an exanpl e of display 17

Oct ober 2002 2 of a video signal and an OSD graphic signal in conventional
forward scanning, Fig. 13 (b) is a diagram showi ng a phase rel ationship
amon®@ a Techudardl Bhedkdroni zi ng signal, a video signal, a graphic signal
(character signal), and a display 5 switching control signal at the tinme of
the forward scdthe ngprésehitg. iir€mbion anrelllaitpse o eash bhbriicosstrall
scanning lines L1, L2, and L3 indicates an on-screen display by the graphic
signal . BidErgetidndl defliectiiden sEyEisdmi slmageutdisshvign whikchli shs ay
switching control signal is at a low level, 10 while the graphic signal is
out put t eshiivhableheE ok spl sylaw d€hiandighity gprecdsal lmagd. a high | evel.
Di splay by the video signal as well as on-screen display by the graphic
signal are thus performed in each of forward scanni ng periods .
10 Background Art
In recent vyears, digital techniques have been
developed, and particularly the costs of large-capacity
memories are reduced. The applications of image processing
techniques using the memories have significantly progressed.

15 In JP-A-8-172543, a bidirectional deflection system CRT
(Cathode-Ray Tube) display has been proposed in order to
reduce the power consumption at a high horizontal scanning
frequency.

When the bidirectional deflection system CRT display

20 which has been proposed in the prior art is put on the market
as an actual image display such as a monitor apparatus for
display or a television receiver, the function of graphically
displaying set contents, channels, and the like by OSD (On
Screen Display) 1s required.

25 Fig. 13 (a) is a diagram showing an example of display



However, a technique for perform ng on-screen display 15 in the
bidirectional deflection systeminage display has ngy beeppgst ablppshed. On
the other hand, in the television receiver, a technique for enhancing the
contour of an image using a nethod of horizontal speed nodul ation to

i nprove focusing 20 characteristics ofp a CRT has been wi dely enployed. In
JP- A-6- 284309, the application of a speed nodul ati on technique to a

bi di rectional deflection system has been proposed. In the bidirectional
deflection systemimage di splay, 25 however, on-screen display and

hori zont al _s d nodul atj on 17 ober 02 are djfficult to perform
Ther ef o?g, 8 ?/?.Elgodec ERESS t‘?qesat‘bb(%é h95ap ﬁnisﬁ'lﬂé:'%ksl'ﬂgcﬁ‘ﬁ?’?& tspl ay
possible in the bidirectional deflectjon systeminmage display as well as to
f urt her F8T¥&TH FeanBiREehAitGue 1or(bri8r Ai Ad9FHIM oFRAVLBFe & BRASRat i on
in the bidirectional deflection systeminage display capable of perform ng
such on¥FedaddPnghbp Anong agrpEizogtal s YRCAX AR 1 7HPEnE19Rals aFH1®Qi de a
bi di rectional_deflection system.i maghe di spl ay capabl e of 10 perform ng

on- scr e8h9@iadpl F graphher sdppadt (Fhanachesssdgnalbnt 8B Bs AEPLaYi de a
bidirectional deflection systemimnmage display capable of perform ng

on- ser e8Widicdping cant it isdgnal apdde wdma ofi ‘ég.e forwgrd sgaRihiRgebj ect

of the present invention is to provide a horizontal speed nodul at or
(horizontal velocFig.nbdulal orgn seliipse anbearheofi 6nawadst semrnwhngyst em
| TRge lines L1, L2, and L3 indicates an on-screen display by the
graphic signal. In Fig. 13 (b), the video signal is outputted
when the display switching control signal is at a low level,

10 while the graphic signal is outputted when the display
switching control signal is at a high level. Display by the
video signal as well as on-screen display by the graphic
signal are thus performed in each of forward scanning perilods.

However, a technique for performing on-screen display

15 4in the bidirectional deflection system image display has not
been established.

On the other hand, in the television receiver, a
technique for enhancing the contour of an image using a method
of horizontal speed modulation to improve focusing

20 characteristics of a CRT has been widely employed. In
JP-A-6-284309, the application of a speed modulation
technique to a bidirectional deflection system has been
proposed.

In the bidirectional deflection system image display,

25 however, on-screen display and horizontal speed modulation



di spl ay capabl e of perform ng on-screen display. 20 Di sclosure of Invention
An i mage di splay according to an aspect of the presentotfyesti POO2S an

i mge display for displaying an image by forward scanni ng and backward
scanni ng, conprising inverting neans for inverting on the tinme axis a video
signal and a 25 graphic signal which cprrespond to the backward scanning:
17 Qctober 2002 4 switching and outputting neans for switching and
outputting the video signal and the graphic signal which correspond to the
forward scanni ng and swi tching and outputting the video signal and the
graphi c signal ., which have been inverted, 5 corresponding to the backward
scanmrmﬁr%naiﬁféﬁéifrﬁﬂnﬁ@?g?rﬂrsplaying t he video signal and the graphic
si gnal which have been outputted by the forward scanning and the backward
scanni ng. Ther diEe§orae \?itdebssi%‘ﬁ'a’rr%ﬁd theegtaphiiehsi gndeduniawebe

di spl ayed by the forward scanning and the backward scanni ng. Consequently,
a bi di r RAFBAL| QRfFEELRHn 45PARAY nRgSSdile aylrcafhsl ebdlizagttional
on-screen display is realized. An image di splay according to anot her aspect
of the 1dehlestdon ng¥stesn image | ddgeléivplsy Velldiasl ayd nFurthemge by
forward scanni ng and backward scanni ng, conprising video signal inverting
means f @stabdisht ey tacbrdiawnp t Honutprrforddngof harilizantakd speed
signal between the forward scanni ng and the backward scanni ng; graphic

si gnal geedulaitdgmeidns 2@ f bldjarertaiomgla defbdctiongneys tgmaptmagei gnal
inverting neans for alternately inverting the output order of the graphic
si gnal githepdaygddapabie geippberfompialig geawehabnrgoresrs dbspley.t he forward
scanni ng and the backward scanni ng; display signal swtching nmeans for
switching the dirspbhjecot 2% ttirevpaesesitgnhhventpjont eds f tompidverdealea
signal inverting 17 Cctober 2002 5 neans and the graphic signal outputted
fromthebjdapbict isirgial defitectivon NnegstemsWihade ndizpd aynveapan) ereafs for
alternately inverting the order of switching by the display signa

sw tDhi ngerEapmilne Wi s diheehodwapd s8canni ng and the 5 backward scanni ng;
and di splay neans for displaying the video signal and the graphic signal
which are out pri®Ehérosh j8etdbEPtRY Hires@n tsinvdl tioeRsstd)ptbeider war d
scanni ng and the backward scanning. In the imge display, the output order

of the iapwifedectional deflection system image display capable of

performing on-screen display and horizontal speed
modulation.

15 Still another object of the present invention is to

provide a horizontal speed modulator (horizontal velocity

modulator) used for a bidirectional deflection system image

display capable of performing on-screen display.

20 Disclosure of Invention
An image display according to an aspect of the present
invention 1is an image display for displaying an image by
forward scanning and backward scanning, comprising inverting
means for inverting on the time axis a video signal and a

25 graphic signal which correspond to the backward scanning;



10 video signal is alternately inverted between the forward scanni ng and
t he backward scanning, and the output order of the gf aptd &St g@d21i S
alternately inverted between the forward scanni ng and the backward scanni ng
The di splay of the video signal and the graphic signal is switched. In
this 15 case, the order of switching i alternately inverted between the
forward scanni ng and the backward scanning. Therefore, the video signal and
the graphic signal are displayed by the forward scanning and t he backward
scanni ng. Consequently, a bidirectional deflection systemimge 20 displ ay
capabl e of, performng on-screen display is realized. An image display
accordnﬁf#EkE?PﬂlaQ PREPULRE T§%¥%efBFe§gﬁFcpﬁF§hFP&1éﬁ?&ﬂF?%&ge
di splay for displaying an i mage by forward scanni ng and backward scanni ng,
conpri sitRe sYheResPioRg lmeads the wRARNES| 5idpad vhdeh safRgsrerdates
graphic signal Which correspond to the forward scanning and 17 Cctober
2002 6 (HRE LERRYAFS SEAMHING a0 vl HEnABENanfopUtRITR TG Bhe tHEAe P
axis the video signal and the graphic signal, which have been synthesi zed,
cor r espdhbgRglt @ntethecogxanhteagdiongl andhicbpbayerchasnt dnvrripedyi ng by
the forward scanning the video 5 signal and the graphic signal, which have
been Symoresesponding sdopbheai backwarides cannding ;saadnihgp laydmepssl £9rng by
t he backward scanni ng the video signal and the graphic signal, which have
been i nvdkspliaydmnga theovitideg sdanad badkbhedgxsaphhecngignalTwbichdnayet he
video signal and the graphic signal can be displayed by the forward
scanni ngheen thxtiackedr dbyschhei NEprwandegeanning aamdli thet iackward
defl ection system i mge display capable of perform ng on-screen display is
real i zedscddnAng.mage di splay according to still another aspect of the
present invention is an inmage display for displaying an i mage by forward
scanni ng and battkewefloreanthagyideopsighad gndpthe graphli cgehgnalli egnneans
for generating a graphic signal; synthesizing nmeans for synthesizing an
i Nnpuld ecbei despDagednaby anthé hef grwahdc scgnalingutgamdt echér dradkweagadaphi c
signal generating neans; video signal inverting neans for alternately
i nverti ngcahfiiagi.pulcoaistefuontilhe W dadixedelonall GBEl1¢cive sygtém Whi ch
have been synt hesi zed by the synthesizing neans between the forward
scanni ngi made! [ 151 HRC kplath € BRI B rFdEmthgploay streen f @i spldy aysng the
vi deo 17 October 2002 7

realized.
An image display according to another aspect of the
15 present invention is an image display for displaying an image
by forward scanning and backward scanning, comprising video
signal inverting means for alternately inverting the output
order of an inputted video signal between the forward scanning
and the backward scanning; graphic signal generating means
20 for generating a graphic signal; graphic signal inverting
means for alternately inverting the output order of the
graphic signal generated by the graphic signal generating
means between the forward scanning and the backward scanning:
display signal switching means for switching the display of

25 the video signal outputted from the video signal inverting



signal and the graphic signal Wiich are outputted fromthe video signa

i nverting neans by the forward scanning and the backwapdigearnppgs | n the

i mage di splay, the video signal and the graphic 5 signal which are inputted
are synt hesi zed. The out put order of the video signal and the graphic

si gnal which have been synthesized issalternately inverted between the
forward scanni ng and the backward scanning. Therefore, the video signal and
the graphic signal are 10 displayed by the forward scanni ng and the
backward scanni ng. Consequently, a bidirectional deflection systeminage

di spl ay_capabl e .of. perfornm ng on-screen djspl.ay is realized  An jnma

di spl ay“‘%@%‘& apﬂgt?g gsﬁarqll.‘lcé%ojt%%?ié’slg&?tggdt%5°5'ré§%rﬁr ‘?ﬁ(’éﬁt?%ﬂngi an

i mage display for displaying an 15 image_by forward scanning and backward
scanni nOVERATE | nBEPRG | RELASIHEY or SPfver 1FRETo Athe BRASxi £O8 vi deo
signal corresponding to the backward scanning; switching and outputting
means f8rt&ANaHe Y %ﬂﬂeﬁﬁtei&?t ey @ ’F/i‘?j%o‘-‘g‘g*ﬁﬁgil%d’%f t@%r%@pﬁ?éagi gnal
whi ch correspond to the forward_ 20 scanni ng; naskgﬁg means_for masking a
portion?1@6@Pe§ﬁﬁhﬁﬁhbn90m§aaﬁsﬂ%ﬁﬂﬁ?&xﬁﬁ?d%°BYa %ﬁ%ﬂﬂﬁ%gsﬁgﬁthPn t he
uppe{r?vaora | ower ({]orward l;é:annrgé\ i n the vql;;le%m %lpgégigraespggdl ngdto t he
backdar Basksat G FCannirg & Ay eI AW i YHES 8ARaY H4€Lanni ng
the video signal and the graphic signal 25 which correspond to the forward
scanni n§i ARG thengraphic mignabewhicdy are heubautked £c@mnthg t he
vi deo signal, whi ch has been partially masked, corresponding to the
backwar 81s@d@ay rlgradr svditehimg means bygidle sfervasdgsganringgand are
di spl ayed by the forward scanning, and the video signal whose 5 portion
correspbhe mpekwand gcepindyedl- porti on of the graphic signal has been

masked i s displayed by the backward scanni ng.
In the image display, the output order of the inputted

10 video signal is alternately inverted between the forward
scanning and the backward scanning, and the output order of
the graphic signal is alternately inverted between the
forward scanning and the backward scanning. The display of
the video signal and the graphic signal is switched. In this

15 case, the order of switching is alternately inverted between
the forward scanning and the backward scanning. Therefore,
the video signal and the graphic signal are displayed by the
forward scanning and the backward scanning.

Consequently, a bidirectional deflection system image

20 display capable of performing on-screen display is realized.

An image display according to still another aspect of
the present invention is an image display for displaying an
image by forward scanning and backward scanning, comprising
synthesizing means for synthesizing a video signal and a

25 graphic signal which correspond to the forward scanning and



Consequently, a bidirectional deflection systeminage display capabl e of
perform ng on-screen display only by the forward scapnipgohs r ealgbzed. 10
An image display according to still another aspect of the present invention
is an image display for displaying an i mage by forward scanni ng and
backward scanni ng, conprising video sggnal inverting neans for alternately
inverting the output order of an inputted video signal by the forward 15
scanni ng and the backward scanni ng; graphic signal generating nmeans for
generating a graphic signal; display signal sw tching nmeans for swtching

t he disEIay of the yideo S|gnal outputted fromthe video signal inverting
means ahB®t RECHWHE SQ@YRL gouf‘BHﬁré:c}rfgr e IRBpHEestdRA ofeddieat i ng
20 neans as wel |l as nasking portion, correspondlng to_a displayed portion
of the §LEShPELS 4R Vi'-ﬁeph§igﬁﬁéf apA tBReyr2BRHGr 8LgBAANI WHIGhawe vi deo
signal corresponding to the backward scanning with a mask signal generated
by t he BegpPhs¥ndh@sdizebnSoRLIRPIRAABY Bathehbagkywadd seanning madd for
25 alternately inverting the order of switching by the display 17 Cctober
2002 9 dilgpdlaymendid grndiaplpyFinachyttthe forman scanting e viddeamckwar d
scanni ng; and di splay neans for displaying by the forward scanning the

vi de® skdemalamnd e rapapbici ghanalhi whighe hanegpheaen synhhesd zd¢idkpl ay
signal switching nmeans, and 5 displaying by the backward scanni ng the video
si gnal epadnespomdkng gnathehictward scapoingd andndibe laiysgiabwitdreal
switching neans. In the inmage display, the output order of the inputted

vi deo sbgadlwarsd astcanndngl thenwelrden Hignednanide ther warapibcssdgmalg and

t he backward scanni ng. Further, the display of the video signal and the

gr aphi cwhiignhal hayesvbéehed nwamitéde poirespondingspomdithe tbathwadidpl ayed
portion of the graphic signal in the upper or lower forward scanning, in

t he vi dseasimgirag . correspondi ng to the backward scanning is nmasked 15 with
the mask signal. In this case, the order of switching is alternately

inveot ed bet weBhetdeF dmes Witk ¥daleo g gl @ikl hhekgeaphkicasdigital Bt ef or e,
the video signal and the graphic signal are displayed by the forward

scanni nge agfisplapddedysi ghal BBréard) BeanPdey Panld akhy MBakkerdrsd

di spl ayed by the backward scanni ng. Consequently, a bidirectional

def | ect s@anmsigh | 0BHS eduei Ay CaPabl @198 clReohAIMAWE DdcELbACByS tsdth Ay
only by the forward scanning is realized. An image display according to

still &m&#& éiE?thﬁcé§hbmé mﬁﬁﬁéifbﬁwﬁﬂg(th§c§€ddnﬂﬁbﬁl§9|@@f0r
di spl ayi ng an Qct ober 2002
realized.
15 An image display according to still another aspect of

the present invention is an image display for displaying an
image by forward scanning and backward scanning, comprising
graphic signal generating means for generating a graphic
signal; synthesizing means for synthesizing an inputted video
20 signal and the graphic signal outputted from the graphic
signal generating means; video signal inverting means for
alternately inverting the output order of the video signal
and the graphic signal which have been synthesized by the
synthesizing means between the forward scanning and the

25 backward scanning; and display means for displaying the video



10 i mage by forward scanni ng and backward scanni ng, conprising synthesizing
means for synthesizing a video signal and a graphic si gpal,pahi olypgor respond
to the forward scanning and t he backward scanni ng; maski ng neans for
maski ng a portion, 5 corresponding to a displayed portion of the graphic
signal in the upper or |lower forward sganning, in the video signal
correspondi ng to the backward scanning; inverting neans for inverting on
the tine axis the video signal, which has been partially masked,
corresponding to the backward scanning; 10 and di splay neans for displaying
by the forward scanning the video signal and the graphic signal which

corr espFiPRdLt ARG SR%Ga/AF ARBHR| RYINGAd VBISH AAhPBiPRkEeBa&ER R’ anni ng

the video signal, which has been partiall§ masked, corresponding to the
backwar dfiﬁ%mrﬁ%gna15irmeré¢f1&9emetar?§ vvdébes £ grmarsh & e dhgnal
are displayed by the forward scanning, and the video signal whose portion
correspdafkgard seanfiig ayed portion of the graphic signal has been
masked i s displayed by the backward scanni ng. Consequently, a bidirectional
defl ecti on systidmtheagmaze diigmlay cddubivd dgo sdidmrhiand dihes gra@hidt spl ay
only by the forward scanning is realized. An image display according to
stil b artgralaghdch aret hnpptéesharensyntheslizedn Theyeudippt ordex
di spl aying an i mage by forward scanni ng and backward scanni ng, conprising
25 graphlhf shgnuidgenedignaly amdnthéogrggidrats ignal gwhpkihc have/ b@smber
2002 11 signal; synthesizing neans for synthesizing an inputted video
si gnal awhthesdrzaghi tssightérnatpilyt etinveontretihcbagtwpbnc then&loryarsd at i ng
means; maski ng neans receiving the video signal and the graphic signal
whi ch haswaberingsanddtie ebabkwardhescammiwsi zi ng neans, and nasking a
portion, corresponding
Therefore, the video signal and the graphic signal are
10 displayed by the forward scanning and the backward scanning.
Consequently, a bidirectlional deflection system 1image
display capable of performing on-screen display is realized.
An image display according to still another aspect of
the present invention is an image display for displaying an
15 image by forward scanning and backward scanning, comprising
inverting means for inverting on the time axis a video signal
corresponding to the backward scanning; switching and
outputting means for switching and outputting the video
signal and the graphic signal which correspond to the forward
20 scanning; masking means for masking a portion, corresponding
to a displayed portion of the graphic signal in the upper or
lower forward scanning, in the video signal corresponding to
the backward scanning; and display means for displaying by
the forward scanning the video signal and the graphic signal

25 which correspond to the forward scanning, and displaying by



to a displayed portion of the graphic signal in the upper or |ower forward
scanning, in the video signal corresponding to the hackwarg sCcam-ng and
outputting the video signal and the graphic signal; video signal inverting
means for alternately 10 inverting the output order of the vide signal and
t he graphic signal which are outputteg fromthe maski ng neans between the
forward scanni ng and the backward scanning; and display neans for

di splaying by the forward scanni ng the video signal and the graphic signal,
corresponding to the forward scanning, 15 which are outputted fromthe
video signal inverting neans, and displaying by the backward scanni ng the
vi deo stR@albackwerdhascapepingar thel |Yidesksd gmal putwketichr dms hdesrdeo
signal inverting nmeans. In the inage display, the video signal and the
graphi ®2o0tiaddyl miskedar gomyaspending $enitihesibadkwinmd ssrannhegporti on,
corresponding to the displayed portion of the graphic signal in the upper
or |ower forwdthiexe&omengthenvideossdgnali gnd tber grgpdvid: sg.gral laxre
backward scanning is masked, to output the video signal and the graphic

si gnal .d2SpTIhgealbyuther flerwalrd beawnrdan siagdh thenditdles gigyal whogel 17
Oct ober 2002 12 is alternately inverted between the forward scanni ng and

t he shagkeatdonceorres:poiidied dre tHe@spdaryed goatt bowd dheahgy gfaphise gnal
are displayed by the forward scanning, and the video signal which 5 has

been pagigahllyhaeskedni magkspl pyedibplaedbpgkiie bscrwardds camndgmgent |y,
a bidirectional deflection systemimage display capable of performng

on- scr eesndegledit Dyl Y &y bhaifr@owisnatanaefgeict ficdl i #gdteM ilNagfe
di splay according to still another aspect of 10 the present invention is an

i mge disfbany’ SapHispé ayf NPe Aoy ih fsureéd §£a3pNaiy oy e kired d
scanni ng, conpri sing
forward scanning is realized.

10 An image display according to still another aspect of
the present invention is an image display for displaying an
image by forward scanning and backward scanning, comprising
video signal inverting means for alternately inverting the
output order of an inputted video signal by the forward

15 scanning and the backward scanning; graphic signal generating
means for generating a graphic signal; display signal
switching means for switching the display of the video signal
outputted from the wvideo signal inverting means and the
graphic signal outputted from the graphlc signal generating

20 means as well as masking a portion, corresponding to a
displayed portion of the graphic signal in the upper or lower
forward scanning, in the video signal corresponding to the
backward scanning with a mask signal generated by the graphic

signal generating means; switching and inverting means for

25 alternately inverting the order of switching by the display



I nverting nmeans for alternately inverting the output order of a video
signal and a graphic signal between the forward scannri pg+apd i bgopackward
scanni ng whil e synthesizing the 15 video signal and the graphic signal;

di spl ay neans for displaying the video signal and the graphic signal which
have been outputted by the forward scgnning and the backward scanni ng;
generating neans for generating a horizontal speed nodul ati ng signal
(horizontal velocity nodul ating signal) by 20 differentiating the video
signal and the graphic signal which have been outputted; and horizontal

speed mpdul at.in n horizontal vel ogi.t dul ati ng_neans) fo

per f or nf %&“ﬁ?&r isg’&hrﬁecgff%ée'gﬁaﬂﬁd%fgf’?&? (ctﬁc%ifg)no"ﬂrﬁ%? &v%‘?ﬁafﬁ?g)rrﬁ&d &%n) on
the basjs of th ener at ed horj zont speed nodul atjng 25 signal. 17

Cct ober Qﬁ%i'af?el ?%i‘f‘ﬁégénti é&iséia/ial’ﬂéeﬂ‘ﬁe og plavinge by &0 ¢
signal are displayed by the forward, scanni ng and t he backward scanni ng, and
the vi dEBTMARILECEAR T LRe-BAREOT LARR LARY TS GFARN L 8d SRk AL Gthe

hori zontal speed nodul ating signal 5 is generated. The horizontal speed
nodul at P&® iCRtRIEpdeErER the KdSrRlay shengdnemltehiegmeans. fkd
nmodul ati on. Consequently, a bidirectional deflection system.inmage display

capadl eddEHATRFiDY it Kadevepdspraprang kbei Yddes sdgaad asdliithe on i s

realized. 10 The imge display may further conprise |evel control neans for
cont r ol MASK asSparalowhienr aoneniguts ehef gpmphtRe sdgwmlay nsdignal
hori zontal speed nodul ati ng signal generated by the generating neans at a
pr edet epWiliicthing areang .t his case, the portion, corresponding to the
graphic 15 signal, in the horizontal speed nodulating signal, is
controll ed, thEnebthentinaag dispdayi.btbet ouppwteprderr oifnthe fophittbedf a
character portion which is on-screen displayed

video signal is alternately inverted between the forward

10 scanning and the backward scanning. Further, the display of
the video signal and the graphic signal is switched, and the
portion, corresponding to the displayed portion of the
graphic signal in the upper or lower forward scanning, in the
video signal corresponding to the backward scanning is masked

15 with the mask signal. In this case, the order of switching
i1s alternately inverted between the forward scanning and the
backward scanning.

Therefore, the video signal and the graphic signal are
displayed by the forward scanning, and the video signal which

20 has been partially masked is displayed by the backward
scanning. Consequently, a bidirectional deflection system
image display capable of performing on-screen display only
by the forward scanning is realized.

An image display according to still another aspect of

25 the present invention is an image display for displaying an



from bei ng degraded. An image display according to still another aspect of
20 the present invention is an imge display for di%?'@%EBQefnszEQG by
forward scanni ng and backward scanni ng, conprising synthesizing and
inverting neans for alternately inverting the output order of the video
signal and the graphic signal which are inputted between the forward
scanni ng and the 25 backward scanni ng while synthesizing the video signal
and the 17 Cctober 2002 14 graphic signal; display nmeans for displaying
the video signal and the graphic signal which are outputted fromthe

Synt hesiuglalfh 330 SINAILA o ARADA P UnBaERMALE SEANYAY, A0nbRE i war d

scanni ng; ontal speed I 'ng signal generat |

di {1 er egrdhlduy £ igovindan &1 8021 AtLADEs S1ABNIC 51 808! Wil apgaoy put t ed

fromthe~syn g and 1nverting nmeans to~generate orrtzontal signal
nor | zonGAREELF TRt MR BRRCRoRRe AT B bt Ao vEER ah ho e 2pd
goner ot < Relfhest Fys Rl Rl s 0t FEETRENCCH BRI,

bet vaen SRR SRTAREC 4 P AR FRET 1 BOBRAAAT She TP IAR BOREL deo
si gnal and theéﬁéﬁghic si%nal are being synthesized. The video signal and

the grap &hs MPESE beEwarfh R or £0 gHRY)| B EGOLF ¥ or war d

scanni ng and the backward scanning. The video signal and the graphic signal
whi ch h&\?é?%%PP%%PHeEPzEBeaPQWEg’%‘* SEAHMing el R¥er hin g Reanst £t al
speed nodul ating signal is generated. The horizontal speed npdul ation is
per f or VT EHRIbaR| Ehef time AFdS Iheavidreshovatat YRich §am been
Consequently, a bidirectional deflection systemimage display capabl e of
performﬂﬁfﬁﬁﬁ%%Ye@ﬁSHP§pl&PQﬁﬁﬁBSnﬁépﬁzoﬁPaWhﬂxRﬂFkﬁﬂﬁgaﬁpéﬁmkﬁg?

real i zed. 17 Cctober 2002 15 The horizontal speed nodul ati ng signal
gendPat iand HaARl anyenpriee i $péagFindabyntheeiaswasd acenadag ithd ng t he
vi deo signal and the graphic signal which are outputted fromthe

synt hesivdidrp ankghalecanfinghsearnaphiizl signak iyylch correspond to the

forward scanning, and displaying by the backward scanning the
video signal, which has been partially masked, corresponding
to the backward scanning.

15 Therefore, the video signal and the graphic signal are
displayed by the forward scanning, and the video signal whose
portion corresponding to the displayed portion of the graphic
signal has been masked is displayed by the backward scanning.
Consequently, a bidirectional deflection system image

20 display capable of performing on-screen display only by the
forward scanning is realized.

An image display according to still another aspect of
the present invention is an image display for displaying an
image by forward scanning and backward scanning, comprising

25 graphic signal generating means for generating a graphic



5 inverting neans for alternately inverting the polarity of an output

signal of the differentiating means between the foryargd.gggapi pgoand the
backward scanni ng. The image display may further conprise horizontal speed
nodul ati ng signal control neans for controlling a 10 portion, correspondi ng

to the graphic signal, in the horizonjgl speed nodul ating signal generated
by the horizontal speed nodul ati ng signal generating neans. In this case,
the portion, corresponding to the graphic signal, in the horizontal speed

nodul ating signal is 15 controlled, thereby naking it possible to prevent

t he inage ualit¥_of a chgracter portion which iz on-screen displayed from
bei ng d&d9 P SYRENRS 12 RO pactoRTHR BReRGZINGnAN Inpi tbed €%nmay
set the portion, corresponding to the graphic signal, in 20 the horizontal
speed nBd@nak ngndi ghe gEAR d5{59“taae HoEPYbREdl LR dth8d@TARRECSi gnal
generating nmeans at a predetermned level. In this case, the portion,

cor r espSAGNRYL tILRAEAGARShiRE AR §halmaskinhdnedn§ ZBRACaL VP dhp Ml dePng
signal is set at 25 a predeterm ned | evel. Consequently, the contour of the
17 Cct osdgnzgband hergraphigosigogli yvhish davandeen Aynthesized bie

bal ance of the character portion which is on-screen displayed is

mai nbai tde sYRdhwst hdpgznegnsndand/maskiggreapertdpncogprirespondisg
synt hesi zi ng nmeans for switching and outputting the video signal and the
gr aphi c toi gndisplayedipertion efswhtecginaplsigredgmatiing theuwpper or
corresponding to the position where the graphic signal is displayed, to
synt hesilosveéthe onwirnd ssganhiagd time thveaphide osisgignial aed-ne sipondiggato
inverting nmeans for 10 alternately inverting the output order of the video
si gnal ahe backwapdiscanghag ahdcdhuhpud tiean thenvhdeozsdighnlt Ardf thet
synt hesi zi ng neans between the forward scanni ng and the backward scanni ng.
The hor igratal c spibgnla v dvii deongi gngrlati nvent tt i g mesess Bor @iE et eyt chi ng
signal inverting nmeans 15 for alternately inverting the switching signal on
t he10i mMinad st brgveke dlephersrdersegnthagvade §ihenbacknar theé caraphdc
signal which are outputted from the masking means between the
forward scanning and the backward scanning; and display means
for displaying by the forward scanning the video signal and
the graphic signal, corresponding to the forward scanning,
15 which are outputted from the video signal inverting means,
and displaying by the backward scanning the video signal,
which has been partially masked, outputted from the video
signal inverting means.
In the image display, the video signal and the graphic
20 signal which are inputted are synthesized. Further, the
portion, corresponding to the displayed portion of the
graphic signal in the upper or lower forward scanning, in the
video signal corresponding to the backward scanning 1s

masked, to output the video signal and the graphic signal.

25 The output order of the video signal and the graphic signal



and control neans for controlling a portion, corresponding to the graphic
signal, in the horizontal speed nodul ating signal g r y

hori zontal speed nodul ati ng signal 20 generating negﬁgcgﬁﬁgﬁgjéggﬁg of the
swi tching signal which has been inverted by the switching signal inverting
means. In this case, the video signaly and the graphic signal are sw tched
and outputted on the basis of the switching signal having the pul se
corresponding to the position where 25 the graphic signal is displayed, so
that the video signal and 17 Cctober 2002 17 the graphic signal are

synt hesi zed, The output order of the video signal and the graphic signal
whi ch hades bEeRRaFmItenYar fod e tyaabcthel FOEvEEd BepRodhd AT SR d
scanning and the backward scanning. The switching signal is 5 alternately
i nver t cBagkwaRa §¢@nBkRE -bet ween the forward scanni ng and the backward
scanning. Further, the portion, corresponding to the graphic signal, in the
hori zontal speBaerpfigrst. fesvdagio pdagdad aad thecaraphiissignal ane
inverted switching signal. 10 The horizontal speed nodul ati ng signal

cont r ol dkspdayed byuthecf orwand scapmiseg wiand thepuhdeegsiongd whdich
expanding the width of the pul se of the sw tching signal which has been

i nve¥ t elaby béens\partlallyi gnaskedveis i dg spawed| PR hithecabackward wi dt h
of the pulse of the switching 15 signal is expanded, thereby making it
possi bl scanndalg ablGomsaquehn tillye, poriidirectdoaspodeifile¢bliohesyisdEm c
signal, in the horizontal speed nodul ating signal. The pulse width

expandi hipageardsi splay ocapablehe fampmrmnfonhiegpansisaresn tdbspl dyyh caflyt he
pul se of the switching signal 20 depending on the frequency band of the
hori zonbgl theeefbiwandatcammsimgnal s geaaddizedl by t he horizontal speed

nodul ati ng signal generating neans. In this case, the anount of expansion
of the wi dth oAntihfagul desplldyhacvdtdingotsi goalli sn6ehkerohkpd ctependi ng
on 25 the frequency band of the horizontal speed nodul ating signal. 17
Cct pher tRROPrE: AvE dirfiréxgt Yont e A Eindiye @A ESDPNEDHOAL SplLAT iGN C
signal, in the horizontal speed nodul ating signal can be reliably

control h pd geepeNFoigraiy tdvanhhefigeand Bakitwaird RediniingNt8bmpreeing

nodul ating signal. 5 The inage display may further conprise binarizing
means f ghvieirtindg i m@ahbersw HAid¥h £t 803! 1A ritaed *thé heutput order
of a video signal and a graphic signal between the forward
scanning and the backward scanning while synthesizing the
15 wvideo signal and the graphic signal; display means for
displaying the video signal and the graphic signal which have
been outputted by the forward scanning and the backward
scanning: generating means for generating a horizontal speed
modulating signal (horizontal velocity modulating signal) by
20 differentiating the video signal and the graphic signal which
have been outputted; and horizontal speed modulating means
(horizontal velocity modulating means) for performing
horizontal speed modulation (horizontal velocity modulation)
on the basis of the generated horizontal speed modulating

25 signal.



bi nari zed switching signal to the switching signal inverting nmeans. In this
case, the switching signal is binarized. On 10 the haspstebet-hegbbnari zed
switching signal, the display of the video signal and the graphic signal is
swi tched, and the horizontal speed nodul ating signal is controlled. The
video signal inverting neans may conpfhgse first storing nmeans for inputting
and storing the video signal and 15 the graphic signal, corresponding to
the forward scanni ng, which have been outputted fromthe first synthesizing
means as well as outputting the video signal and the graphic signal which
have been stored in the sane order as_that at the time of the input, second
storing neans fi& tPEpdlagsydisrdany fheieiden sdgrdliandthesgsrPhda he

vi deo signal and the graphic signal, corresponding to the backward

scanni n§19RA t AT by 8 d: B el forgand & cpnmsing pnd shie, bagkwazis as
wel | as outputting the video signal and the graphic signal which have been
stored iStaPbRder andy ke vYddeRasignaheand nkhef grannkc  apgnala@dresecond
synt hesi zi ng nmeans for synthesizing the 17 Cctober 2002 19 video signal
and t he & entilgtad ghi tha brithe oplizont &k speedmpduda tsing signadans and
t he video signal and the graphic signal which are outputted fromthe second

st or Bng e generghedsw Tbei hgrdizgndial mpead mpdebationylsopprifeoemed r d
storing 5 neans for inputting in a predeterm ned order and storing the
swi t chi i stlymabasdisr efpdi rgenerahedf bowdzd ndeen s pegedsmodiallazdon.
outputting the stored switching signal in the sane order as that at the
time of the i nfwnsdguenhlyt,oaibvipdiraentibonli dpfileicty) dam sy sirent dinaygsd ned
order and storing the

display capable of performing on-screen display and

horizontal speed modulation is realized.

10 The image display may further comprise level control
means for controlling a portion, corresponding to the graphic
signal, in the horizontal speed modulating signal generated
by the generating means at a predetermined level.

In this case, the portion, corresponding to the graphic

15 signal, in the horizontal speed modulating signal, is
controlled, thereby making it possible to prevent the image
quality of a character portion which 1s on-screen displayed
from being degraded.

An image display according to still another aspect of

20 the present invention is an image display for displaying an
image by forward scanning and backward scanning, comprising
synthesizing and inverting means for alternately inverting
the output order of the video signal and the graphic signal

which are inputted between the forward scanning and the

25 backward scanning while synthesizing the video signal and the



| U switching signal corresponding to the backward scanning as well as

outputting the stored switching signal in an order rev e thai, at the
time of the input, and third synthesizing nmeans for lgiyﬁ{cﬁcesblte% ng t2he

switching signal outputted fromthe third storing nmeans and the sw tching
15 signal outputted fromthe fourth sfgring neans. In this case, the video
signal and the graphic signal, corresponding to the forward scanni ng, which
have been synthesized are inputted to the first storing nmeans in a
predeterm ned order and stored therein, and the video signal 20 and the
graphi c signal which have been stored in the first storing, neans are

out put t 7Pk S1GRAL b HSP LAy ireans o dhspiagingrehe fpideo stgnadr, the
vi deo signal and the graphic signal, corresponding to the forward scanni ng,

whi ch h3R&8 b&de s\IEMNRLSedS 48R3 nphiah t A¥Re QBEBNE tadbr ifikpMrediRein 25

a predeterm ned order and stored therein, and the video signal 17 Cct ober

2002 20syRtherl giaghardsipvar timic Regas bedhesforamprd sqanriegmNat ori ng

nmeans are outputted in an order reverse to that at the tinme of the input .

The vi débesitpekvand seanpipdi c hongiran il c 5pged megulasdnig Ghamalfirst

storing neans and the video 5 signal and the graphic signal which are

out pht t g¢neA® thg neans E or ¢ti fifenenhiaddan g fhehvideedsighaloanguther der

of the video signal and the graphic signal is thus alternately inverted

bet ween gfaphic wkgnat awviniol ane ohtphatledata o dive syntheChzing anhder

hand, the switching signal corresponding to the forward scanning is

| nput t edniverttitngmeanstoo igegpnaerane thechoridendal sddymaldarodarih singed

therein, and the swi tching signal which has been stored in the third

st ori ng siearesl § amdithtiscntalt bpesdnmodundat iasy Mesdnatf dhpdnforminghe

I nput . 15 Further, the switching signal corresponding to the backward

scanni nhoirsl 2owtaledpeed odwlathont ohl HheEFaAsSisNof thed&icaridcwetadr der

and stored therein, and the switching signal which has been stored in the

foundh speddgnoBalatiing signal outputted from a horizontal speed
modulating signal generating means.

In the image display, the output order of the video
signal and the graphic signal which are inputted 1is
alternately inverted between the forward scanning and the

15 backward scanning while the video signal and the graphic
slgnal are being synthesized. The video signal and the
graphic signal which have been synthesized are displayed by
the forward scanning and the backward scanning. The video
signal and the graphic signal which have been synthesized are

20 differentiated so that the horizontal speed modulating signal
is generated. The horizontal speed modulation is performed
on the basis of the horizontal speed modulating signal.

Consequently, a bidirectional deflection system image
display capable of performing on-screen display and

25 horizontal speed modulation is realized.



outputted in an order reverse to that at the tinme of the input . 20 The

swi tching signal outputted fromthe third storing ngangcapget-hgosw tchi ng
signal outputted fromthe fourth storing means are synthesized. The
switching signal is thus alternately inverted on the tine axis between the
forward scanning and the backward scapgi ng. 25 The inmage display may
further conprise fornat 17 Qctober 2002 2i converting neans for
converting the format of the inputted graphic signal into the format of the
inputted video signal. In this case, the format of the inputted graphic
signal is converted into the format of t inputted . video signal, 5 so that
the signals ar P& npPREIZONFaI FBEESHIG ug.agz %&&Igé‘la&r @Iﬁ’é‘rqrz%ﬁi-ﬁg

vel ocity nodulatofg accordln to still another Eect of the present

i nvent i 3RS L3H %%IEF%F&P%@EGWSO °%r1 ff g et kA ki neor

di spl ayi ng an i mage_ by formard scanni ng and 10 backward scanni ng

conpr i sﬁf@es‘ﬂ‘ﬁﬁ@s?%gﬁelaﬂ&q fher graphea sl 9nalavhdchapaiey qqﬁl’é-PFFﬁQ t he
out put order of a video signal and a graphic signal which are inputted

bet ween Rem{ &hgar YBEheslrdnthdande IRERFALBIsRAAREY e PRARNRAEYZI ng
the video signal and the graphic signal; horizontal speed 15 nodul ating

si gnd gemeenting means for altecnetels diny extiel ng dee Rghariiydothan
graphic signal which are outputted fromthe synthesizing and inverting
means, teutpubtrsigmahordfzokhel dpEfenemhdating Jnemns; Hetweent athepeed
nodul ati ng neans for perform ng horizontal speed nodul ation 20 on the basis
of the hoerwanfalscamedhgandathegbaickwdrduspanndad.romthe hori zont al
speed nodul ati ng signal generating nmeans; and horizontal speed nodul ating
signal control Theanimage cdhspdalyi mpyn goarthery comppsipeEdhogrizontal
graphic signal, in the horizontal speed nodul ating signal 25 generated by

t he horigpeédl nepbebatbdyl atignpli graltroll 7meainchef 02002022 rgddcreg i ag
means. In the horizontal speed nodul ator, the output order of the video
signdl apoirthengr apbrresppradindgdi cboarehéenpgraptiic signal, in the

horizontal speed modulating signal generated by the
horizontal speed modulating signal generating means.
In this case, the portion, corresponding to the graphic
signal, 1in the horizontal speed modulating signal is
15 controlled, thereby making it possible to prevent the image
quality of a character portion which is on-screen displayed
from being degraded.
The horizontal speed modulating signal control means
may set the portion, corresponding to the graphic signal, in
20 the horizontal speed modulating signal generated by the
horizontal speed modulating signal generating means at a
predetermined level.
In this case, the portion, corresponding to the graphic
signal, in the horizontal speed modulating signal 1s set at

25 a predetermined level. Consequently, the contour of the



is alternately inverted between the forward scanning and the 5 backward
scanning while the video signal and the graphic signral i

synt hesi zed. The video signal and the graphic signanwﬁ?%%bﬁgvggggen

synt hesi zed are differentiated so that the horizontal speed nodul ating
signal is generated. The horizontal gpged nodul ation is perforned on the
basis of 10 the horizontal speed nodul ating signal. In this case, the
portion, corresponding to the graphic signal, in the horizontal speed
nodul ating signal is controlled, thereby naking it possible to prevent the

' i t f_th h t t] ich, i - I spl d 15 f

bei ng QEBARRGE RO RBLPRoRP oo L SeRhSREA o PRo2cT GRuL LoohBPaPRISARSnS oy
' di ff tiati f diff tiati th id ' I dth

G aphi cO8 HRE GRS CH€F BORHLOG LT HE ST RBEPSRng BRILFFED: diong

means) and polarity 20 inverting neans for alternately inverting the
pol ari t PeIMtALREEpuUt signal of the differentiating means between the
forward scanning@gnd t he backward scanni ng. The hori zontal speed nodul ating

si gnal control TR€anSYREPesdzing aBf: iWerbirgs AR higMAY t famprdsna c
signal, in 25 the horizontal speed nodul ati ng signal generated by the 17
Oct oBer TAGEE 2SYREPEEIRINT JPRBUS nBeH AWHEcRingaprnge ¥RV bELIRGath &t a
predetermned level. In this case, the portion, corresponding to the
gr aphi c vdidpmisignal padthparaphlsggnab@n hienpasigmd a swischding a
predeterm ned | evel. Consequently, the contour of the character portion is
not enh&ignal kavingapulseheoyiesmanding to the position where the
graphic signal is displayed, to synthesize the video signal
and the graphic signal, and video signal inverting means for
10 alternately inverting the output order of the video signal
and the graphic signal which have been synthesized by the
first synthesizing means between the forward scanning and the
backward scanning. The horizontal speed modulating signal
control means may comprise switching signal inverting means
15 for alternately inverting the switching signal on the time
axis between the forward scanning and the backward scanning,
and control means for controlling a portion, corresponding
to the graphic signal, in the horizontal speed modulating
signal generated by the horizontal speed modulating signal
20 generating means on the basis of the switching signal which
has been inverted by the switching signal inverting means.
In this case, the video signal and the graphic signal
are switched and outputted on the basis of the switching

signal having the pulse corresponding to the position where

25 the graphic signal is displayed, so that the video signal and



of the character portion which is on-screen displayed is maintai ned. The
synt hesi zi ng and inverting neans may conprise 10 syntyhgstgbag peans for
switching and outputting the video signal and the graphic signal on the
basis of a switching signal having a pul se corresponding to the position
where the graphic signal is displayed; oto synthesize the video signal and
the graphic signal, and video signal 1nverting neans for 15 alternately
inverting the output order of the video signal and the graphic signal which
have been synt hesi zed by the synthesizing neans between the forward
scanni ng_and the backward, scanni ng. The hori zontal speed nodul ating signal
control H’Eaﬁ§aP§vtccc§rhﬁrf%Je %ﬁ?t%ﬁﬁgﬁﬁeﬁw- i & QP HefEdeD 96 the
alternately inverting the_ switching signal on the tine axis between the

f or war dV&&&eni ¢t t RNYackRgr d 9F& N g, ShgRadonWhdch e iy g orbeen
controlling a portion, corresponding to the graphic signal, in the

hor i zonﬁHP%é}?ée’eF%dlﬂsat pah ennpte lyerrvestedy hekwaen; Adre alf ogeand

nodul ating signal 25 generating nmeans on the basis of the switching signal
whi ch scangdindhan@Oire badiswabdeacemndmaed Bhe swidwhiony rglanghals
inverting neans. In this case, the video signal and the graphic signal are
swi tEhedliedmatelyt dovertdd onsitheoftime swilschetyeegnihehfidnwarde
pul se corresponding to the position where 5 the graphic signal is

di spl aye¢amdndqaandhthei backvandl seannting gr Furthergnadheaportyidvhesi zed.
The out put order of the video signal and the graphic signal which have been
synt hescpetespenrdingatel the ngraphd chstigrsil | He fttvenhod isaamina hspeeldt he
backward scanning. The switching signal is 10 alternately inverted on the
ti me axmedwiaickmgtdibghalwhsdcendma e dnsh ttte acddsraE adesndinvge r€adt her,
the portion, corresponding to the graphic signal, in the horizontal speed
modul at swd talgited §£gaadt.roll ed on the basis of the inverted switching
signal. 15 The horizontal speed nodul ating signal control neans

10 The horlzontal speed modulating signal control means
may further comprise pulse width expanding means for
expanding the width of the pulse of the switching signal which
has been inverted by the switching signal inverting means.

In thils case, the width of the pulse of the switching

15 signal is expanded, thereby making it possible to reliably
control the portion, corresponding to the graphic signal, in
the horizontal speed modulating signal.

The pulse width expanding means may control the amount
of expansion of the width of the pulse of the switching signal

20 depending on the frequency band of the horizontal speed
modulating signal generated by the horizontal speed
modulating signal generating means.

In this case, the amount of expansion of the width of
the pulse of the switching signal is controlled depending on

25 the frequency band of the horizontal speed modulating signal.



may further conprise pulse wi dth expandi ng neans for expanding the w dth of
the pul se of the sw tching signal which has been inyerped Byt hgosw tching
signal inverting nmeans. In this case, the width of the pulse of the
switching 20 signal is expanded, thereby making it possible to reliably
control the portion, corresponding tqghe graphic signal, in the horizontal
speed nodul ating signal. As described in the foregoing, according to the
present invention, a bidirectional deflection systeminmge display 25

capabl e of perform ng on-screen display is realized. 17 Cctober 2002 25
Furt herA t here | rovi,ded a hidirectional deflection systeminmage display
capabl e*5F % ng 8¢ s P& Qf?spl%&r’é?lﬁpﬂ&dﬁi%t &° spB&d AEAINLS on.

Particularly, the portiogn, corresponding to the graphic signal, in_the
horizon?gﬁ“éﬂeedi% Fr{}&ul ‘?W%F@ﬁalsﬁ%e%oﬂﬁd&ll% ngHELGRR IakPRg Be
possible to prevent the image quality of the character portion which is

on- scr eBR1dPOIVaFOR ¥ T okt 88/ AGPEIYH RS on pEher TH&IYeRtY oaBA Bfatilgys 10
Fig. 1 is a block diagramshow ng the configuration of a principal part of
an i mgBodigpndpla iR adngodylatting: ségpddi-nent of the present invention.
Fig. 2 is a diagramshow ng an exanple of display of a video signal and an
OSD ¥r aphi ¢ si'th@l imags dﬂgé@tﬁ%amagcaﬁ%rhgeahdcgmpﬁzﬁ@ 1BipardtZinghi p
anong a horizontal synchronizing signal, a video signal, a graphic signal,
and a dinephngy fon thhaglisdmg dihei gwitchinthesignalofangd dfeedingndihe
scanning. Fig. 3 is a block diagram showi ng the configuration of a

princi ptiingaitzest sand tighueg dikgnal tectheliswi tohingesbgdadnbovierdrdtngf t he
20 present invention. Fig. 4 is a block diagram show ng the configuration
of a prmepamsal part of an inmage display according to a third enbodi nent of
the present invention. Fig . 5 is a diagramshow ng an exanpl e of display
of a video sighaltlahd ens@SD treapdwitshdngl silgriali tecbivaab zechnniOw 25
and a phase rel ationship anong a horizontal synchroni zing 17 Cctober 2002
26 30 gnthe basidecofsit@realbirmamt aeli swiitghding astigmadi, sphayddsipicty gt
control signal at the tinme of bidirectional scanning . Fig . 6 is a block
di agr anthleoviidgot bé gnalf iagd atheoyrmdpkirsbghpdl ipastviechad ) rage whepl ay
according to a fourth 5 enbodi mrent of the present invention. Fig. 7 is a

bl ock dhagriOntM $ife bliemodAtl bRy 8l gakll Nes Weeherofilad . mage di spl ay
according to a fifth enbodi nent of the present invention. Fig. 8 is a block
di agr am show nghé heiaer isiigidl onnlera: MidaRe ahenalaypr Bige Fiednt, a
speed nodul ating signal 10 generating circuit and a speed nodul ati ng si gnal
cont r ol ggiorad meRM £t Ainput't1i§Yand $Eo1blg0ekhediadedMsSRAVANGid de
configuration of the speed nodul ating signal generating circuit shown in

Fi 9158. thied grhdHic & ¥GNEL0r Ebé‘x@h{__ﬁ&%&@ﬁg?%@ N EotWer&P8canhe! the

i mge display showmn in Fig. 15 8. Fig. 11 is a waveform di agram for

expl ai nyRY dHBatRebld P bW ph e iMdonittl)) B4 SOy hPhELIzi%hg fdhnd?2 IS a
wavef orm di agram for expl aining the operation of a ‘second converting
circuit aghguni é‘f 'ﬂaﬂgtdpgﬁt&% tha {rid%o.dbﬁﬁFx%W AR §RaPrAP!A gHafll SPI ay

of a vigeo Sl gha graphi c signa
which have been stored in the same order as that at the time
of the input, second storing means for inputting in a
20 predetermined order and storing the video signal and the
graphic signal, corresponding to the backward scanning, which
have been outputted from the first synthesizing means as well
as outputting the video signal and the graphic signal which
have been stored in an order reverse to that at the time of

25 the lnput, and second synthesizing means for synthesizing the



20 in conventional bidirectional scanning and a phase rel ati onship anong a
hori zontal synchroni zing signal, a video signal, a grapRiepaidnraloz and a
di splay switching control signal at the time of bidirectional scanning. 25
Best Mode for Carrying Qut the Invention 17 October 2002 27 (1) First
Embodi ment Fig. 1 is a block diagramgsgowi ng the configuration of a
principal part of an inage display according to a first enbodi nent of the
present invention. 5 The image display shown in Fig. 1 conprises a video
signal inverter 1 , a mcroconputer 2 , a CRT ( Cathode-Ray Tube ) 3, a
graphic signal inverter 4, a display signal switching device 5 and a

swi t chi YddemtInahandkhe gngehitgebonadnuhicharepuipasfed f&omn A/ D
10 (Anal og-to-Digital) converter 101, a nenory 102, and a DA

(Di gi t althe fARS bF tohingtmeansogndThhegyhgarcsipgndl andvEheegrapbdiepri ses
an A/ D converter 401, a nenory 402 , and a D/ A converter 403. The sw tching
control sSignal sshisch @ans pydpudit od Drosntbet eecend stonbnarpedns,. The a D A
15 converter 603. In the video signal inverter 1 , the A/D converter 101
convert swirtcinbhggsigied dnyeattingrampans gray )comprised thimdt B&oadngy i or
into a digital video signal. The digital video signal obtained by the A/D
convért earedis fierwvinputhingt bnt AcpRéddeteomined ordexr pnddetemiingedhe der
and tenporarily stored therein. The video signal in a forward scanni ng

peri od wwitchhsgbedrgrsdaoredrre sploadisgprijo 16Bei foreatduscanntihg sae
order as that at the tine of the witing. On the other hand, the 25 video
si gnhal iweXl baskoatgputtdmy ncheestodedhselitidsidpesignal in the same

order as that at the time of the input, fourth storing means

for inputting in a predetermined order and storing the
10 switching signal corresponding to the backward scanning as

well as outputting the stored switching signal in an order

reverse to that at the time of the input, and third

synthesizing means for synthesizing the switching signal

outputted from the third storing means and the switching
15 signal outputted from the fourth storing means.

In this case, the video signal and the graphic signal,
corresponding to the forward scanning, which have been
synthesized are inputted to the first storing means in a
predetermined order and stored therein, and the video signal

20 and the graphilc signal which have been stored in the first
storing means are outputted in the same order as that at the
time of the input. Further, the video signal and the graphic
signal, corresponding to the forward scanning, which have
been synthesized are inputted to the second storing means in

25 a predetermined order and stored therein, and the video signal



17 Cctober 2002 28 stored in the nenory 102 is read out in an order reverse
to that at the tine of the witing. The D/ A convertef; 103:-&98vesdsot he
digital video signal which has been read out of the nmenory 102 into an
anal og video signal VI2 and outputs 5 the anal og video signal VI2. The

out put order of the video signal is thgs inverted between the forward
scanni ng period and the backward scanning period by the video signal
inverter 1. The m croconputer 2 generates a video signal as well 10 as a
graphic signal (character signal) G1 for performng on-screen display, and

out puts_a_display _switchi contrql _signal SWL. In the graphic signa

i nvert ef4, !t?‘%eg %0‘?1\/%?8%? 485‘(1&3}1 & I?‘F\%naﬁﬁPEg"dgg‘&pﬁﬁt@ Sefrda 1
outputted fromthe m croconputer 2 into a digital graphlc 15 signal . The
di gi t al SEPEARG MGHE| ahAi O tRAL HedniBpEl & REeRFP EOnIateratiol is
witten into the nenory 402 in_a predeterm ned order and is tenporarily

stored therkime of,dha éﬁ‘lﬂ‘bt -S|%ﬁlﬂ-ﬁe?rﬁ%ﬁﬁﬁ\}ﬁ?’ads%ﬁlﬂrr@%?ﬁ)"cg%P-Ch has
been stored in the nmenory 402 is read out in the sane order 20 as that at

t he tin¥hdch aze\putpugtethérgmaphect srghastrringemeansand theanridgoperi od
whi ch has been stored in the nmenory 402 is read out in an order reverse to

t hat5 at sigaali andfthecgraphiiy.siPealy whdely @neroydpussede firon hehei gi t al
graphi ¢ signal which has been read out of the nmenory 402 into 25 an anal og

gr aphi csecgmal stiorind veanst andesynbhegigehhi cTheldubpudberd0)20£9

the video signal and the graphic signal is thus alternately
inverted between the forward scanning and the backward
scanning.

10 On the other hand, the switching signal corresponding
to the forward scanning is inputted to the third storing means
in a predetermined order and stored therein, and the switching
signal which has been stored in the third storing means 1is
outputted in the same order as that at the time of the input.

15 Further, the switching signal corresponding to the backward
scanning 1is inputted to the fourth storing means in a
predetermined order and stored therein, and the switching
signal which has been stored in the fourth storing means is
outputted in an order reverse to that at the time of the input.

20 The switching signal outputted from the third storing means
and the switching signal outputted from the fourth storing
means are synthesized. The switching signal is thus
alternately inverted on the time axis between the forward
scanning and the backward scanning.

25 The image display may further comprise format



signal G 2. The output order of the graphic signal is inverted between the
forward scanning period and the backward scanni ng peri atdapdhe groaphi c
signal inverter 4. 5 In the display switching control device 6, the AAD
converter 601 converts the analog display switching control signal SW
outputted fromthe mcroconputer 2 info a digital display swtching control
signal. The display switching control signal obtained by the AJD converter
601 is witten 10 into the nenory 602 in a predeterm ned order, and is
tenporarily stored therein. The display switching control signal in the
forward scanni ng period which has been stored in the menory 602 is read out
in the %Pé’%’mgwa@e@ﬁﬁt £or (grnveREing tthe foxmal of1t5hehdnpukted
switching control signal in the backward scanni ng peri od which has been
stored igFamfeleefbanpadobnte thgdfeumatnofintbedtrPpstedsideq isskgralt he
time of the witing. The D/ A converter 603 converts the digital sw tching
control signal ImhtbAsheaspechhecformat of the impuhtedaxrdphbcmilagmalog 20
di splay switching control signal SW2 , and outputs the anal og di spl ay

swi t chi dg comvertedgdaitoSwherhtoomapuofotder igiputicedi vpdep sdgmal ng
control signal is inverted between the forward scanning period and the
backWar ¢ ctimat nfhpesiighals t aresaiynthiesi zedt rol 25 i nverter 6. 17

COct ober 2002 30 The display signal switching device 5 switches the video
signal VI2 out duthedifzpomalhespeddo modudlatiawel(herikanichl heregraphty
signal G2 outputted fromthe graphic signal inverter 4 on the basis of the
di spl ay mvduétog)caccordingitgnatiDP andpheiredspeat o the tpaesgneont r ol
inverter 6 , and outputs a display signal VO The CRT 3 displays the

di spl ay isivgwet 190 dst auhded ziontal pek @ phafulagoal ussd domanieimageS. I n
the present enbodi nent, the video signal inverter 10 1 corresponds to video
signal ianslapg feAnaisphayling oaanifde 2 b30r f6sRands $0aghaply casagnal
generating means, the graphic signal inverter 4 corresponds to graphic
signal ivakwang Raditninge donpeysshgnalysthéshinggdevnae invdr£ eagonds
to display signal switching neans, the 15 switching control inverter 6

COr r espiiknd Of 63 4L BeRHatl ¢ NUBFdF N HEEAE oudpiht! Be-ddH SF CRIv£888NdS tO
display neans . Fig . 2 ( a ) is a diagramshow ng an exanpl e of display of

a video sigi@l and angLRPHH AP §nal IWRH o) ¥ eli 11954t BAl between the
forward scanning and the backward scanning while synthesizing
the video signal and the graphic signal; horizontal speed

15 modulating signal generating means for differentiating the
video signal and the graphic signal which are outputted from
the synthesizing and inverting means, to generate a
horizontal speed modulating signal; horizontal speed
modulating means for performing horizontal speed modulation

20 on the basis of the horizontal speed modulating signal
outputted from the horizontal speed modulating signal
generating means; and horizontal speed modulating signal
control means for controlling a portion, corresponding to the
graphic signal, in the horizontal speed modulating signal

25 generated by the horizontal speed modulating signal



scanning, and Fig. 2 (b) is a diagram showi ng a phase 20 rel ati onshi p anong
a horizontal synchronizing signal, a video signal, raphi.c sim, and a
di splay switching control signal at the tinme of thea]b?dcﬁ’r%e%kﬁ%na scanni ng.
In Fig. 2 ( a) ( an ellipse on each of forward scanning lines LI and L3
and a backward scanning line L2 indi Qgtes an 25 on-screen display by the

graphi c signal. 17 COctober 2002 31 InFig. 2 ( b) , inthe forward
scanni ng period, the video signal VI2, the graphic signal G2, and the
di splay switching control signal SW2 are not inverted on the tine axis . In

t he bac, [ riod, the video signal VI2, the graphic 5 signal
RS s

d2, a ay switching control signal SW2 are inverted on the tine

gﬁgﬁél :23\3“! Sfl‘i? Sﬂﬁ"%"vvhﬁvie%%é‘?a&ﬁ%$§é?ﬁ'§°é‘ﬁ§§ﬁﬁhi?5%2' ﬁ“ép%“f% tg%I iﬁ“pF%? o
| TR GrapCe o1 _ _
D1 spl 2y B9 TRESA distbndndvis8nesanil doboandt, wbith By wpS¥Rea apni c

signal {2 e t hys perfornmed the forward_ scannin eri.od and the
packvartF ELRAFRG G dEvertes hetiesn: haei FareaarsrPapRiRGA By 1
the 15 on-screen di sgl a\é I's possible in the di %pl ay of the video signal by
bi di¥ ecPRGKYR TSI FEREPIRT AhitRgdhs SpHdgossd 2re| &hesi FAPRLE ver or
a nonitor apparatus for displ aé whi ch_conpr.i ses the function of_ on-screen

di spl ayfhgredt 2Bat HRINHNFYRR zed s r cH¢ ZBHdesp ghynalc ARf EkBEdi nent

Fig. 3 is a block diagramshow ng the configuration of
graphic signal which have been synthesized are differentiated

so that the horizontal speed modulating signal is generated.
The horizontal speed modulation is performed on the basis of
10 the horizontal speed modulating signal.

In this case, the portion, corresponding to the graphic
signal, 1in the horizontal speed modulating signal is
controlled, thereby making it possible to prevent the image
quality of the character portion which is on-screen displayed

15 from being degraded.

The horizontal speed modulating signal generating
means may comprise differentiating means for differentiating
the video signal and the graphic signal which are outputted
from the synthesizing and inverting means, and polarity

20 inverting means for alternately inverting the polarity of an
output signal of the differentiating means between the
forward scanning and the backward scanning.

The horizontal speed modulating signal control means
may set the portion, corresponding to the graphic signal, in

25 the horizontal speed modulating signal generated by the



a principal part of an inmage display according to a second enbodi nent of
the present invention. The image display shown in Fi.g. 3.C ri a video
25 signal inverter la, a mcroconputer 2, a CRT 3, <1Q§tda§% aéﬁg%er 2002
32 synthesizer 7. The operations of the m croconputer 2 and the CRT 3 shown
in Fig. 3 are the same as the operatipgs of the mcroconputer 2 and the CRT
3 shown in Fig. 1. The video signal inverter la conprises the nenory 102 5
and the D/A converter 103 in the inage display inverter 1 shown in Fig. 1.
The synthesizer 7 conprises A/D converters 701 and 702 and a synt hesi zi ng
circuit_703. In tre synt esiéei {, the A/D converter 701 converts an anal og
vi deo sPgrdizanta e&pﬁe(d;\Tﬂ ulatdng, sigpgl, eReFating Peddssighaf. The

Al D converter 702 converts an analog graphic signal G 1 outputted fromthe
ni cr ocoRpGESGterniRgdal§VGikal graphic signal. The synthesizing circuit 703
perfornms synthesis g;ocessinq}for repl aci ng the diaital vi deo si gnal
out putted frontPheh:f FaspvdriepPorficR « FaTeegPgredng sogkhgrgrarhgnal
outputted fromthe A/D converter 702 when the_graphic signal A1 is
out put t £49madm tHe therkebipondals spesd redpdad 1ag whoral 28 sp§nak VGL.
The video signal inverter |la outputs the synthesized signal VGl in a
f or war dasrgdegepalined wevRli.s Aepaeauentoly s okhehecceyhondsiokrtieas it
is as a display signal VO while inverting the synthesized signal VGL in a
backwar ¢haxagiten pertbdnohst hetténbaaded and@ peisulty. ttiee i babance
synt hesi zed signal VGL as a display signal VO The CRT 3 displays the
di spl ayofi grhe¢ UDamaqher epomtdon (whicted si gnalscreen displayed is
maintained.
The synthesizing and inverting means may comprise
10 synthesizing means for switching and outputting the video
signal and the graphic signal on the basis of a switching
signal having a pulse corresponding to the position where the
graphic signal is displayed, to synthesize the video signal
and the graphic signal, and video signal inverting means for
15 alternately inverting the output order of the video signal
and the graphic signal which have been synthesized by the
synthesizing means between the forward scanning and the
backward scanning. The horizontal speed modulating signal
control means may comprise switching signal inverting means
20 for alternately inverting the switching signal on the time
axls between the forward scanning and the backward scanning,
and control means for controlling a portion, corresponding
to the graphic signal, in the horizontal speed modulating
signal generated by the horizontal speed modulating signal

25 generating means on the basis of the switching signal which



25 inverter |a. 17 Cctober 2002 33 In the present enbodi nent, the

m croconputer 2 corresponds to graphic signal generqffqgﬂgq9ns q

synt hesi zer 7 corresponds to synthesi zi ng neans, the €0 signal Tnverter

| a corresponds to video signal inverting 5 neans, and the CRT 3 corresponds
to display neans. In the inmge displqﬁ4shomn I n Fig . 3, since the graphic
signal which has been synthesized with a video signal in the synthesizer ?
can be thereafter processed as a video signal, the synthesized signal VGL
in the backward scanning period 10 is inverted on the time axis by the

vi deo 5|gnal inverter la, as in the im di splay shown in Fig. 1, thereby

obt ai ni R§st P(-,ees‘hn’enﬁ’%é"&lefi By Gll"(ﬁ:e"s‘ﬁﬁﬁgéggtﬁéﬂnlﬂ i e rbiBIdMeINS- shown
in Fig. 1. (3)_Third Enbodinment 15 Fig. 4 is a block diagram show ng the
configuration & EhAsi féSFal ther Victeqrsighrk aRdpthg grarhim sdanddodi ment
of the present invention. The image display shown in Fig. 4 conprises a
vi deo sP@falswhtehedr and gogRputted onsphgy bagiml ofwithehi syldehiag 20 5,
a switching control inverter 6 ( and a mcroconputer 8 . The configurations
and t hesdgnal iacing the pulise segrespandingrtd théacpoRftion Mhediespl ay
signal switching device 5, and the switching control inverter 6 shown in
Fi g.54 &bhe ghrapddre signak icodlispkayednsathathdhgpyldemisdgrial kemd/i deo
25 signal inverter 1, the CRT 3, the display signal swtching
the graphic signal are synthesized. The output order of the
video signal and the graphic signal which have been
synthesized 1s alternately inverted between the forward
scanning and the backward scanning. The switching signal is
10 alternately inverted on the time axis between the forward
scanning and the backward scanning. Further, the portion,
corresponding to the graphic signal, in the horizontal speed
modulating signal is controlled on the basis of the inverted
switching signal.
15 The horizontal speed modulating signal control means
may further comprise pulse width expanding means for
expanding the width of the pulse of the switching signal which
has been inverted by the switching signal inverting means.
In this case, the width of the pulse of the switching
20 signal is expanded, thereby making it possible to reliably
control the portion, corresponding to the graphic signal, in
the horizontal speed modulating signal.
As described in the foregoing, according to the present

invention, a bidirectional deflection system image display

25 capable of performing on-screen display i1s realized.



17 October 2002 34 device 5, and the switching control inverter 6 shown in

Fig . 1. Although the configuration of the mcroco ter o] hn Fig. 4
is the sane as the configuration of the 5 nicrocongg?e§C5§%%gm%@?% Fig. 1,

the m croconputer 8 shown in Fig. 4 outputs a mask signal for masking a
video signal VI2 in place of a graphigesignal G 1 when on-screen display by
a graphic signal is not perfornmed. In Phe present enbodi nent, the mask
signal is a signal at a black level. 10 In the present enbodi nent, the
video signal inverter 1 corresponds to video signal inverting neans, the

m croconputer 8 corresponds to graphic si gnal generating nmeans , the

di spl ay FigRersukreEenks REeetdedcad hidbeegtiopadi dpfapcsiigraryswiemchi ng
nmeans, the switching control 15 inverter 6 corresponds to swtching and

i nverti A@agandisrd@y t9rPTRIe3 ofomenforaingooni-ssirgemedhspléygand ( a )
I's a diagram showi ng an exanple of display of a video signal and an OSD

gr aphi c hxgfhaenitalbispeedt modulatbomi ng. Parylcalaplyi.s theli pgr&doshowi ng a
phase rel ationship 20 anong a horizontal synchronizing signal, a video

si gnal , coxrephproddinghiio, thedgraphde ajgnel cHimngheohordizogitgriabpatead he
time of bidirectional scanning. In Fig. 5 (a) , an ellipse on each of

f or wér d mepdwhahdnig sdgniall drsd clod tirwll bed esthaerebysmakdnglidisppayship liehe
graphic 25 signal. In a part of a backward scanning |line L2 where the 17
Cct ober (2 SPenppeheannalgereudlolvyralf scencigracnes pdraidnl ¥hdioh
on-screen displayed, the signal at a black |evel which is outputted from

t he m criccoopusere?dn WiBpbaggddfrom being degraded.

Brief Description of Drawings

10 Fig. 1 1s a block diagram showing the configuration of
a principal part of an image display according to a first
embodiment of the present invention. Fig. 2 is a diagram
showing an example of display of a video signal and an OSD
graphic signal in bidirectional scanning and a phase

15 relationship among a horizontal synchronizing signal, a video
signal, a graphic signal, and a display switching control
signal at the time of bidirectional scanning. Fig. 3 1s a
block diagram showing the configuration of a principal part
of an image display according to a second embodiment of the

20 present invention. Fig. 4 is a block diagram showing the
configuration of a principal part of an 1image display
according to a third embodiment of the present invention.
Fig. 5 1s a diagram showing an example of display of a video
signal and an O0SD graphic signal in bidirectional scanning

25 and a phase relationship among a horizontal synchronizing



In Fig. 5 (b), in a forward scanning period, a video 5 signal VI2, a

graphic signal A2, and a display switching control sj | .SW2 not
inverted on the tine axis . In the forward scanni ng %LgﬁﬁaﬁxFﬁéﬁgﬁﬂeo
signal VI2, the graphic signal 32, and the display sw tching control

signal SW2 are inverted on the tine asis. 10 In the forward scanning
period, the video signal VI2 is outputted when the display sw tching
control signal SW2 is at a low level, while the graphic signal A2 is

out putted when the display switching control signal SW2 is at a high | evel
On the gt hand, ., i h rd s ' PEX | 15_1he vi ignal VI 2
is out S&ﬁélmhe%n Yiﬁgeéi %pjlb%)?/g%vgm %chgggmgg%t r%f‘bglga'h’al a | sgggpza ow

| evel , il S| . gt a.hl | evel, _.i s tputte en, the, di spl.ay

SW tchis\ﬁfg!%(glﬁ%ggl éﬁgﬁﬁf’ismiig’é‘aai aae':r1i é:ﬁlei e\%le#"{)e | £ hé 58"8?835:}3/ shown
in Fig. 4, a part _of the 20 graphic,.signal is the signal at._a black |evel

at ¢ he S94RA RSBl & LE AR G Aor Fe Y RE st afuTediim no
period, displagy by the video_ signal VI2 as | | as on-,screen display by the
O apht O PRI LA PR 0 ih L195¢ L SRl RV BSeE M d Dt EOUT TR opi ay
by the videg, signal VI 2 as 25 wel | as djsplay at | ack.l eyel . are

oar Bor mRPoALToRERE e Pss ot AP TaR Sl SR andig- 1 PRGUERORRBLAERST i n the
on-screen display by the graphic signal G2 is |ower than resqlution in the
di spl aFhRwing \F%Geé’%}fg’ﬂ%'aﬁiﬁ’é’q ttheywhale, 8foan i Wags AdEPdA¥scr een
display is not nore strict than 5 the resolution in the display of the

vi deo AFRFILAG: HdihgF L tho epRpdtnensyod e aPFesentselnyventignt h
Enbodi nent Fig. 6 is a bl ock diagram showi ng the configuration of a

princi pat9 pd asoﬂ klhockedaarap ahowdng £ber eANEHBIF3Rhen19f A vilide pr esent
invention. The inmage display shown in Fig. 6 conprises a video signal
invertigmaly PrecesHiNG ercRrcud tGRT 8 spesdi t mediylabhrgol silgpadt er 6,
a synthesizer 7, and a nmasking circuit 9. The configurations and the

opdPat igsmevating GHeouitgedaid 18 ispeed emoidalathing sdewpurcentrol he CRT
3, and the synthesizer 7 shown in Fig. 6 are the sanme as the configurations
and theciopeudti showsf irhd ig ded. siBhdl Pnier eebliogk tdbagramoshoping 2,
the CRT 3, and the synthesizer 7 shown in Fig. 3. The configuration and the
20 opertdié wonf ighraddidic ihdhmepetdimeduiatitigimignabh gegeratdng t he
sane as the configuration and the operation of the sw tching control

i nvert ezificshtwshiowrFiign Fig A 8ynthigi.z2d disg@alwawes o pdli agrtam doxt he
synthesizer 7 is fed to the masking circuit 9. The nmasking 25 circuit 9
masks, explhataiagMitie qpstst bonupfethendmaywerdispYa¢cshbam AGDF 13y
forward scanning |ines are on-screen displayed, a corresponding part of a
badlswargl. sragni aq 1&re wavidt ermidihagran fobl eyl atndinathiehe pleirat 1afn
backward scanning on the basis of a display switching control signal SW
out put teel tHeOMiAgeSd3wpley BhoentinlFigvesterrfg.and st puwav@form

synt hesi zed signal VG. The synthesized signal VG3 outputted fromthe

maski N Lhgedint £33 expaG i hfetMedeperadIitn idW el tfEcdad dbaverddadgi gnal
inverter la outputs the synthesized signal V& in a 10 forward scanni ng
peri od @fréhiies shiown HgPFaY .Sighal FYQ. Wy | £5i availdditam hehowinyedrzed
signal VG in a backward scanning period on the tinme axis and outputting

the i nveriRrg18Y8ENEEE B EdySd HNah 1\ a5 ghdll HH @ars begrignie s@?ﬂﬁl
di spl ays the display signal VO outputted fromthe video signal 15 inverter

la.n0 N e RLeRAY t £5RAY MY a1 188 tToHLCOMBERh 10 FO ARAPONYS gk al&phi C

si gnal generating nmeans, the synthesizer 7 corresponds to synthesizing

Teans, tof, PR bioHd ah&PLEBIRANSyhRHEEH HonBRlgnal 1Ca 106 ST gnal

signal, a graphic signal, and a display switching control

signal at the time of bidirectional scanning.

25 Best Mode for Carrying Out the Invention



20 inverter la corresponds to video signal inverting means |, and the CRT 3
corresponds to display neans. In the imge display s i a part
of the graphic signal is a signal at a black |evel hpwgﬁxﬁ? gkﬁézh
backward scanning, as in the inmage display shown in Fig. 25 4.
Consequently, display by the video signrmal as well as 17 October 2002 38
on-screen di splay by the graphic signal are perforned in the forward
scanni ng period, while display by the video signal as well as display at a
bl ack I'evel are perfornmed in the backward scanning period. 5 (5) Fifth
Enbodi nent Fi g. ]7 i Sp ogkbdad! showi ng the overall configuration of
an i nmage dlsplay |n fﬁp# ﬁ e%Lo %ﬁgu of the present invention. The inage

di spl ay shown gy 1 6 4T §UPELRSE: Ao¥hleondf Sl dual REARITAIN 1«3.1&%’# 100,

a synchroni zi ng separati ng P QUi Spe€

dul 30
o :a;gp%.ia@aha 454 15 S SHeda Y pa B SR BHCES VRN
hi gh | t t_700 t 15 defl ect t 800, d
aI gpe\elg ?@12?82 r?gsldLﬁ(igAt Igﬁegpaﬁa\ﬁ%(ﬁﬂﬁq B rgw tec9|08g ZI ng: zont al an
defl ecti I LH h d I t dul |, VIVH, d
2 verti cal’ dof 1T | Hipes: MBP AT HROuR Ll Foand GAMBBYSH G GAAST gnal

V1is fed to the video s rocessi ng 20 CIrCUIt 10 d the
synchr o 9RE L BYe teE Tatﬁgreppem biog.. i ( GRS AR B Re L ng
circuit 100 generates a displa naI VO from the video signal VI . . The
confi gurdt i d3n9LARNERe S JéHV%f V%F £Re vi&e&%ﬁqﬂﬁﬂ ﬁiﬂﬁéésgm&QﬁQ¥Eﬁt 100
will be described |ater. The s nchroni zi signal separating 25 circuit 200
separ at X ¥166r PzoRnd %ﬁ]‘&ﬁFS LrgnGof ipgagter; % oct ober 2002 39 a
verti cal synchron|2| signal V fromthe video signal VI. The horizonta
defl ecting cirdh SUgd%Bnpﬁ¥§99%1rkﬁvéﬁﬁﬁal dr i \GoMPELFESi t ala WP zont a
out put CIrCUIt a di stortion correcting circuit, a linearity correcting 5
ci r @ t,(Apalag-sosiPdsltab)aePR¥ertete ki R itemogyt 182 vadia QWA 500
feeds a saw tooth horizontal deflecting current for deflecting an el ectron
beam i n (t%gh&ﬂilzctm"dﬂnﬁzﬁQ@ctQQm’*PhtGh‘g 3600 tthe hgnaphimnisdignal
deflecting coil LH in synchronization with the horizontal 10 synchroni zi ng
si gnal Hoveptered ¢eopprilsessypmchArdnconvertiemaA0 kemmeanoxy cit2uian@00.
The seed nodul ati ng signal generating circuit 300 generates a speed
(vel oci t&) Dfdducanivey teirgnédP3VM offheheswhtchiong tdendirod! alnvegher
outputted fromthe video signal 15 processing circuit 100. The
confi gureemprises tdre Apbr atomwmenterhé ®Glpeced mumdxzyi 6@2si gaad ger2/ At i ng
circuit 300 wll be described |ater. The speed nodul ati ng signal control
circhd t oovewtenroledx.he speed nodul ati ng signal VM generated by the speed
nodul ating signal generating circuit 300. The 20 configuration and the
operation of tm sfeedrinbzhll st gnglsigwekrteantir,olthel AJD tcdBEridd bel
described | ater. The horizontal speed nodulating circuit 400 conprises a
pre-drivogverteuahn, analeg Zatded sPeedlnpiinhael elghdl) M Cifeadifromnd so
forth, and feeds a horizontal speed (velocity)

the exterior into a digital video signal. The digital video

signal obtained by the A/D converter 101 i1s written into the

20 memory 102 in a predetermined order and temporarily stored
therein.

The video signal in a forward scanning period which has

been stored in the memory 102 is read out in the same order

as that at the time of the writing. On the other hand, the

25 video signal in a backward scanning period which has been



25 nodul ating current for nodul ating the speed of the el ectron 17 Cctober
2002 40 beamin the horizontal direction in the CRTl%g) tto k;tehre Mﬁ_ zont al
speed nodul ating coil VIWH on the basis of the speed ﬁié%lng sighal VM
outputted fromthe speed nodul ating signal generating circuit 300, and
perfornms horizontal 5 contour correctz@en. The high voltage output circuit
700 conprises a high voltage driving circuit, a flyback transforner, a
dynam ¢ automatic focusing control circuit, and a dynam c automatic
focusing output circuit, and applies a high voltage to the 10 CRT 600 in

der t t ' | i k h tical deflecti
ol roui t 0S4 B chE°HERBRY" AU dp Hpddioutifr dRdo¥ R SRvetia din
tical_,defl ecti t def | ect j th | et b in_ t
verti caltHt eBf 1% nttRE G 5BS (B LFiAger { (Uit B4R GUTRDEE8Todi0% Ly i n
h i zat i {ih ti h A ' | V outputted f th
synohr o SIaE b ohhf SLBaFaY idaq slapabon iy BaF Peeh Hedd aftgtm
show ng .t he configurations of the video signal processing circuit 100, the
speed aFHEAUPEOFYG 102Nt Qe r ARRAGSC VGRS, SHERAL Wit ¢hendn OBF ORI at i ng
signal control circuit 900 shown in Fig. 7. Fig. 9 is a block diagram
showPng e apatPguvddeh 2t9rRe ¥ded nodul ating signal generating circuit

300 shown in Fig. 8. The video signal processing circuit 100 shown in Pig.
25 8 conpri ses TS kipwoREderngtctheyidee sigpplsis thus inverted

between the forward scanning period and the backward scanning
period by the video signal inverter 1.

The microcomputer 2 generates a video signal as well

10 as a graphic signal (character signal) GI1 for performing

on-screen display, and outputs a display switching control

signal SW1. In the graphic signal inverter 4, the A/D

converter 401 converts the analog graphic signal GI1

outputted from the microcomputer 2 into a digital graphic

15 signal. The digital graphic signal which has been obtained

by the A/D converter 401 is written into the memory 402 in

a predetermined order, and is temporarily stored therein.

The graphic signal in the forward scanning period which

has been stored in the memory 402 is read out in the same order

20 as that at the time of the writing. The graphic signal in

the backward scanning period which has been stored in the

memory 402 is read out in an order reverse to that at the time

of the writing. The D/A converter 403 converts the digital

graphic signal which has been read out of the memory 402 into

25 an analog graphic signal GI2 and outputs the analog graphic



17 Cctober 2002 41 synthesizing circuit 12 , first and second nenories 14

and 15 , a second synthesizing circuit 18 , a witi tim ting
oy Sy

circuit 20 ( and a reading timng generating circu

nodul ating signal control circuit 900 conprises a 5 second converting
circuit 13, third and fourth nenories, 46 and 17, a third synthesizing
circuit 19, and a width generating circuit 22. The witing timng
generating circuit 20 and the reading timng generating circuit 21 are
common between the video signal processing circuit 100 and the speed 10
nmodul ating signal_control circuit 900. The first converting circuit 11
convert 18R f#tdt of a graphic signal (character signal) gi into the
format of the video signal VI, and outputs the graphic signal G. The first

synt hesi zi ng cFReuEBUSWwEEREs AhetDrPdeFanhal sHIndd Lfe inyertedi c
signal G outputted fromthe first converting circuit 11 on the basis of a
di spl aybPekiwess thecprvar&sganniag Peried @and khe bagkward isaanningal Cl .
The second converting circuit 13 changes the display switching control
si gnal Beriadthy obhbeporaphiimrskanpdninvarter 4utputs a 1-bit display
swi tching control signal SW2. The first and second nenories 14 and 15
perf®rm i nver ston thecdtsphgyf awitebingngaribreyndesdicedési dhel XID
outputted fromthe first synthesizing circuit 12 on the tine axis for each
of a forceaverxtenrthl penvertasndhe backdwsg didplagnawhfchdmpdiontrol
respectively output synthesized signals 17 Cctober 2002 42 ML and M.
signal SW1 outputted from the microcomputer 2 into a digital
display switching control signal. The display switching
control signal obtained by the A/D converter 601 is written
10 into the memory 602 in a predetermined order, and is
temporarily stored therein.

The display switching control signal in the forward
scanning period which has been stored in the memory 602 is
read out in the same order as that at the time of the writing.

15 The display switching control signal in the backward scanning
period which has been stored in the memory 602 1is read out
in an order reverse to that at the time of the writing. The
D/A converter 603 converts the digital switching control
signal which has been read out of the memory 602 into an analog

20 display switching control signal SW2, and outputs the analog
display switching control signal SW2.

The output order of the display switching control
signal is inverted between the forward scanning period and

the backward scanning period by the switching control

25 inverter 6.



The third and fourth nenories 16 and 17 performinversion processing for
I nverting the display switching control signal SW2 tputted f t he
second converting 5 circuit 13 on the tinme axis for @géﬁcEﬁb?ﬁeﬁﬁgémard
scanni ng period and the backward scanni ng period, and respectively out put

di splay switching control signals M33aend MA. The second synt hesi zi ng
circuit 18 synthesizes the synthesized signal ML outputted fromthe first
menory 14 and 10 the synthesized signal M2 outputted fromthe second nenory
15, and outputs a display signal VO The third synthesizing circuit 19

t hesi t di i ' |, .Si t f th
Third menory. 109, GPpRLag S dlAY SRTCHLR Wey1 B8 BRSO e
f t 1 ' ' ' trol si I
Swas, - Tty AR i ag Spshit 44 Bt Cofh "1 S cHL B AR {8 O
o100 i Sl {PRRLE, ERID0LERut o Eogm FRe, Shbeblke HEASE"S”
o onal A erESET 0thn Tha HhF R bk dute (Gt B &Y ¢ SEEeRe S e Ttal o
first readin ddress signal] RAl1 tqQ the irsi1and1thir 1nDries 14 and 16
St ciona D SR oo Eopetnd £ ot the Sy HERLadoton tErd SRVAREaRAot Ut b
menori es 17 Cctober 2002 43 15 and_17. Further, the reading tinm ng
gener atdHy ePLPHLs A disaday, shoRali ¥Q.i dethef GRTg 3 §h8P1ANS t Bhehe

second and third synthesizing circuits 18 and 19 as well as the speed
nodul atddEPLaynel 9BshfAOHPRt tedifrapdhe display signal switching

device 5.
In the present embodiment, the video signal inverter
10 1 corresponds to video signal inverting means, the
microcomputer 2 corresponds to graphic signal generating
means, the graphic signal inverter 4 corresponds to graphic
signal inverting means, the display signal switching device
5 corresponds to display signal switching means, the
15 switching control inverter 6 corresponds to switching and
inverting means, and the CRT 3 corresponds to display means.
Fig. 2 (a) is a dlagram showing an example of display
of a video signal and an OSD graphic signal in bidirectional
scanning, and Fig. 2 (b) is a diagram showing a phase
20 relationship among a horizontal synchronizing signal, a video
signal, a graphic signal, and a display switching control
signal at the time of the bidirectional scanning.
In Fig. 2 (a), an ellipse on each of forward scanning
lines L1 and L3 and a backward scanning line L2 indicates an

25 on-screen display by the graphic signal.



5 The width generating circuit 22 expands the pul se width of the display
switching control signal SWL3 outputted fromthe third synthesizj circuit
19, and feeds a display switching control signal W §5%i 5”%6%%%9

nodul ating signal generating circuit 300. 10 As shown in Fig. 9, the speed
nmodul ating signal generating circuit 390 conprises a differentiating
circuit 231, an inverting circuit 232, and a control circuit 233. The
differentiating circuit 231 subjects the display signal VOto first-order
differentiation, and outputs a 15 differentiated signal DF1l. The inverting

circuit 232 inver th larity of _the differentiated signal. DF1 on the
basis of the i ﬁ\f’eﬁ'%nfi( nt Fﬂ/ﬁﬁﬁ %?5“3Falsﬁ\79ré n?r‘b‘?ﬁfﬂ rRRVIE&9 i ng
generating ci it 21, and quitputs a differentjated _signal DF2. The control
drourt Sanah i, die Wamhi S tarnt 514 B Ahe GeBLaw e tohing
differentiated signal DE2 on the basis of the display switching contro
signal SAAtFeY $LERALNEWS B8E8 Betedaverfed payuitheXime, axis prigydhe

enbodi ment, the video signal processing circuit 100 corresponds to

synt hesiDaekwand pRA8NANG DaxiRd, Jthe heldsg sbgnadr Vd2potde G5 aphs ay
means , the sgeed nmodul at i ng 17 October 2002 44 signal generating circuit
300 Sor rek@RR4sCId. erithe Aisplay sWdtchinggcondirel granal iSHE mms, the

hori zontal speed nodul ating circuit 400 and the horizontal speed nodul ati ng
coi | vvHrvertegoed tthenckimenaxisspeed nodul ati ng neans , and 5 the speed
nodul ating signal control circuit 900 corresponds to horizontal speed
modul ati ng si gifdie cohdeol skgnal Vi@ flis auitputhedi whep ctheuidisplay
corresponds to first synthesizing neans , the first and second nenories 14
and 15 sswitabisgcowohtoyol hedgradg SW2 cls tati8acdioweshewvellt owhiideo tite si gnal
inverting nmeans, the third and fourth nmenories 16 and 17 and the third
synt hesigraghtecr sdignalld GIR res poutiptidted when the display switching
10 control signal SW2 is at a high level. Display by the video
signal VI2 as well as on-screen display by the graphic signal
GI2 are thus performed in the forward scanning period and the
backward scanning period.
According to the image display shown in Fig. 1, the
15 on-screen display 1s possible in the display of the video
signal by bldirectional deflection. An image display such
as a television receiver or a monitor apparatus for display
which comprises the function of on-screen displaying set
contents and channels is realized.
20 (2) Second Embodiment
Fig. 3 1s a block diagram showing the configuration of
a principal part of an image display according to a second
embodiment of the present lnvention.

The image display shown in Fig. 3 comprises a video

25 signal inverter la, a microcomputer 2, a CRT 3, and a



swi tching signal inverting neans , and the control circuit 233 corresponds
to control neans. Further, the wi dth generating cirggib 2 corr%%gonds to
pul se wi dt h expandi ng neans, and 15 the second conv rtlﬁéogffc&it 13
corresponds to binarizing neans. The first nenory 14 corresponds to first
storing neans, the second nenory 15 cppresponds to second storing neans,
the second synthesizing circuit 18 corresponds to second synthesi zing
means, the third nmenory 16 corresponds 20 to third storing neans, the
fourth menory 17 corresponds to fourth storing nmeans, and the third

synt hesi zi ciycuit, 19 corresponds to third synthesizing neans._ The first
convert Fﬁé‘q;g\er ?r14- cgﬁeeg&?ﬁcfgtf%nﬁ %Bﬁfefﬁ??fapﬂg&ﬁs. Fpdthe 19 ang
11 are ef orm di agyr ang, for _expl ai ni ng 25 the operation of the |imge
di spl ay CHTovh SAPWS G0 Big. 3 ake) she $ANG afciheopReXStons W drldf m
di agram f.or eﬁghaining t he operation of the Sﬁfond converting circuit 13
shown | ALSTPCHDPRERE, 2 AF o€ oCRAe SWSRAYR i Bi BEdBanst of Figs . 10 ( 11 ,
and 12 , the oEeration of the image display showmn in Fig. 8 wlll be
descri bed. 5 | Rhpi §idgo sdgnphpiivestgRalagromprise s (g MemArHckdput er
(not shown] to the first converting circuit 11. In the first converting
ci rcfit apd thed (B arpverterel @3 dohithesipage ¢isplayohneerdgr hishowe
format of the video signal VI, and the graphic signal G is outputted, as
shown i ANFiFEg 10! 10. TRer syntheslzoneh chaprifes A fPatonverdeampd@ed of a
| um nance signal ( Y ) and chrom nance difference signals ( Pb ) and ( Pr )
, and t la@dyrkphi andi gngyngihesigdngocddafian7®8B ( Red, G een, Blue )
signal, the graphic signal gi is converted into a |um nance signal and a
chrom nance di EhetbecsWithesiream71is thiee AXTB eonyertey (794 fcorsterts
converting circuit 11. In the first synthesizing circuit 12, the video
si gnal Vin andlolgevidephstgsadndll@edfoany thiecekted ilor dpttiocalsiigictal
10 video signal. The A/D converter 702 converts an analog
graphic signal GI1l outputted from the microcomputer 2 into
a digital graphic signal. The synthesizing circuit 703
performs synthesis processing for replacing the digital video
signal outputted from the A/D converter 701 with the digital
15 graphic signal outputted from the A/D converter 702 when the
graphic signal GI1 1s outputted from the microcomputer 2, and
outputs a synthesized signal VG1.
The video signal inverter la outputs the synthesized
signal VGl in a forward scanning period which 1s outputted
20 from the synthesizer 7 as it is as a display signal VO, while
inverting the synthesized signal VGl in a backward scanning
period on the time axis and outputting the inverted
synthesized signal VGl as a display signal VO. The CRT 3
displays the display signal VO outputted from the video signal

25 inverter la.



as wei ghted average on the basis of the display switching control signa
SWL1, and the synthesized signal Cl is 20 outputted,-a [ ig. 10.
The synthesized signal Cl outputted fromthe first %;n?ﬁgggggné@g?rcuit 12
is simultaneously witten into the first and second nenories 14 and 15 in a
predeterm ned order on the basis of thg witing address signal WA outputted
from25 the witing timng generating circuit 20. The witing of the 17
Oct ober 2002 46 synthesized signal Cl into the first and second nenories 14
and 15 is controlled by the witing timng signal outputted fromthe
witing timng_generating circuit 20. In the exanple shown in Fig. 10, the

writing addresiBs thgnaPT®&aR ciemirdiuente| y thecr dblkezoeemptery 267 s

fed to the first and second nenories 14 and 15. The synt hesi zed si gnal
stored CORURSPPRAS nERor PXAPHLC r c8d490GL | rIGMRT3AARJ0r MBARS. t hdheat the
time of the witing on the basis of the first reading address signal RAl
out put t S¥ynithesbaerhd cenyespondd rip yrthesigding digan] . thpevd@eacesi zed
signal stored in the second nmenory 15 is read out in an order reverse to
t hat at stignal ndnyertiexr wat cngresponddatos wifdene sdgnadd truartdngidr ess
signal RA2 outputted fromthe reading timng generating circuit 21. The
readbngmefanshe andsyheh€RTz6d cinpespodndm ttioe displaynueassond nenories 14
and 15 is controlled by the reading timng signal outputted fromthe
readi ng ti m ngIgehbeatmagecddisplay Zhown k& igxa®h einvevthiengEaphild, t he
first reading address signal RA1 which successively increases fromO to 76T
20 i s fedgmal which Hasbwely sivhtlesizbd withnd wddeiongigidrledsn ditgnal RA2
whi ch successively decreases from767 to O is fed to the second nenory 15.
The synidyastlreslizegnalcdd sdaereaftgr ffovbksled as a video signal,
the synthesized signal VGl in the backward scanning period
10 is inverted on the time axis by the video signal inverter 1la,
as in the image display shown in Fig. 1, thereby obtaining
the same result of processing as that in the image display
shown in Fig. 1.
{3) Third Embodiment
15 Fig. 4 is a block diagram showing the configuration of
a principal part of an image display in a third embodiment
of the present invention.
The image display shown in Fig. 4 comprises a video
signal inverter 1, a CRT 3, a display signal switching device
20 5, a switching control inverter 6, and a microcomputer 8. The
configurations and the operations of the video signal
inverter 1, the CRT 3, the display signal switching device
5, and the switching control inverter 6 shown in Fig. 4 are

the same as the configurations and the operations of the video

25 signal inverter 1, the CRT 3, the display signal switching



del ayed by one horizontal scanning period fromthe 25 synthesized signal Cl
is thus outputted formthe first nmenory 17 Cct ober ;ngt&%erldzo t he
ot her hand, the synthesized signal M2 shown in Fig. HO whi ¢h i & de ayed by
one horizontal scanning period fromthe synthesized signal Cl and is
inverted on the tine axis is outputtegdgfromthe second nmenory 15. 5 The
synt hesi zed signal M2 corresponding to the backward scanning is thus
inverted on the tine axis, thereby nmaking it possible to display a video
signal and a graphic signal in bidirectional deflection. In the second
synt hesi zi circuit , & nt hesi zed 10, si gnal out putted_fromt he
T rst nERIAPE s afeq Fhe, sk thel S faet ik dRTian BoShPRH theFL8cond
menory 15 are then synthesized on the basis of the inversion identifying
signal FRV shown in Fig. 10 outputted fromthe reading timng generating
circuit 21, and_the display signal] VO is outputted, 15 as shown in Fig. 11
In the pr esentAéﬁBBél‘i%np?gt 14 wEation s‘ggné:ﬁ’ mdGERGPIMRI 5$HmS8t he
first mepory 14 is selected when the inversion identifying signal I[NV is at
a high FEFMR Wi FdGned syt e 788mSi el the GARELoedafion @6 §5€ond
menory 15 is selected when the inversion 20 identifying signal INVis at a
| ow PevBicrorampubeRe? FROWD 1R FHE setonfheomiemaqamryten 8 shown he
di splay switching control signal SWL1 is binarized by being conpared with
t he predat &g netl 9etRutace masd sihgnal} fant mpskingia whdee agignatlchi ng
control signal SWL2 is 25 outputted, as shown in Fig. 12. In the exanple
shown i NIR ¢n placeabiergrapiriagsignalh&Idi shey onviacreery dbaplaly si gnal
SWL2 enters a |low | evel when the level of the display switching contro
signal BwW lai grapkict legnat desf enefceperformed. while Sheerpngseniti gh
| evel when the level of the display switching control 5 signal SW1 is
hi gher endedimentfetbecmask adignalThe @ sfignakwatcai bdackntliereli gnal
SWL2 outputted fromthe second converting circuit 13 is sinultaneously
wifl0en into the ther praserinentbodbmenites the ardeky sigmalrineeetemed
order on the basis of the witing address signal

1 corresponds to video signal inverting means, the

microcomputer 8 corresponds to graphic signal generating
means, the display signal swilitching device 5 corresponds to
display signal switching means, the switching control

15 1inverter 6 corresponds to switching and inverting means, and
the CRT 3 corresponds to display means.

Fig. 5 (a) is a diagram showing an example of display
of a video signal and an OSD graphic signal in bidirectional
scanning. Fig. 5 (b) 1s a dilagram showing a phase relationship

20 among a horizontal synchronizing signal, a video signal, a
graphic signal, and a display switching control signal at the
time of bidirectional scanning.

In Fig. 5 (a), an ellipse on each of forward scanning
lines L1 and L3 indicates an on-screen display by the graphic

25 signal. In a part of a backward scanning line L2 where the



10 WA outputted fromthe witing timng generating circuit 20. The witing

of the display switching control signal SW2 into t th%%)angﬁﬂ) rth
menories 16 and 17 is controlled by the witing tim 1 gﬂtted

fromthe witing timng generating circuit 20. 15 In the exanple shown in
Fig. 10, the witing address signal W\swhich successively increases fromoO
to 767 is fed to the third and fourth nenories 16 and 17. The displ ay
switching control signal stored in the third nenory 16 is read out in the
same order as that at the 20 tine of the witing on the basis of the first
readi ng _address sjignal RA1 shown in Fig. 10 which is outputted fromthe

r eadi nguPPr?irnQnGe%gY’&Fl ﬂ@rEPF@uFFaQPi%éid‘ies'bIL&yagﬁn I3 R5R) R GEREBi gnal

stored in the fourth nenory 17 is read out in an order reverse to that at

the tinBisPlawedy M%@i&?%é%asﬁaﬁk beveheBieBrks oatp Rt addiees
signal RA2 shown in th 10 which 17 October 2002 49 is outputted from
t he realbfgy migHogeReREeat ihglei dégPdayrd The readi ng of the display
switching control signal fromthe third and fourth nmenories 16 and 17 is
controll ed by TheFigaditnd k) niby ai frawasd mearwingoneriod calivideoni ng 5
generating circuit 21. In the exanple shown in Fig. 10, the first reading
addr &sssdiggadl V&&:wﬁi@iﬁﬂhﬁ@ssiﬂmé}inZeagaﬁ1a%ﬂﬂ$P10Y7$ﬁﬁtphhngto t he
third nenory 16, and the second readi ng address signal RA2 which
successcoatrak@ignat SWamfémeb Inverted & thet himeoaxills .nefimryhé7. The
di splay switching control signal M3 shown in Fig. 11 which is del ayed by
one hor Eoawaatd sseanndggp@emicbd | obhe video signal VI2, the graphic
signal GI2, and the display switching control signal SW2 are
inverted on the time axis.

10 In the forward scanning period, the video signal VI2
1s outputted when the display switching control signal SW2
is at a low level, while the graphic signal GI2 is outputted
when the display switching control signal SW2 is at a high
level. On the other hand, in the backward scanning period,

15 the video signal VI2 is outputted when the display switching
control signal SW2 is at a low level, whlle the signal at a
black level is outputted when the display switching control
signal SW2 is at a high level.

In the image display shown in Fig. 4, a part of the

20 graphic signal 1s the signal at a black level at the time of
backward scanning. Consequently, in the forward scanning
period, display by the video signal VI2 as well as on-screen
display by the graphic signal GI2 are performed. In the
backward scanning period, display by the video signal VI2 as

25 well as display at a black level are performed.



t he display switching control signal SW2 shown in Fig. 10 is thus

outputted fromthe third nenory 15. The display 15 swtchi [o30) | signal
M4 shown in Fig. 11 which is delayed by one horizontiﬁ @ éﬁ#ﬂg?%@$iod from

t he display switching control signal SW2 shown in Fig. 10 and is inverted
on the tine axis is outputted fromthggfourth nenory 17. In the third
synthesizing circuit 19, the display 20 switching control signal M
outputted fromthe third nenory 16 and the display switching control signal
M4 outputted fromthe fourth nenory 17 are synthesized on the basis of the

I nversion identifyi signal. I NV qutputted fr he readjng timn

generating circli %q‘gg,e’égﬂpllﬁe & CQWEVH%%#%S-QQ éBnFPSIogrﬁﬁ’éﬁe%‘/\m i s

outputt%gz as shown in Fi 17 Octgber 2002 50 The display switching
|

.11
cont r ol 9d{SgH-AY I\)BYo'Eﬁ‘ﬁugFthfiPorﬁjtgféa%hﬁFa fEndPyels thancFeePddtdiRih t he
I nver si gn identk&léafgsignal INV is at a level, while the display sw tching

cont rol 18 gkhe Yt t¥f ftheém vhdeoufianAdnor§ mRqyest| &a®d Whfen 5
the inversion identifying signal INVis at a |lowlevel. The pul se wi dth of
t he disﬁﬁﬁ?%ﬂﬁ%%ﬁih@ thetenrssrgeq daslaytbutnel mesm shricti than
synthesizing circuit 19 is then expanded in the width generating circuit
22, 80 thet treselublap st ciihgy dhspPbaYsi gfal tHa4 videat pgloadl as
shown 10 in Fig. 11. In the differentiating circuit 231 in the speed
nmodul at Aegoridirglyensrabneplems usubstandia@dily naFiige.9, a first-order
differential of the display signal VO which has been outputted fromthe
second synt hes{#i)ngosinthui Embedimens cal cul ated, and the differentiated
signal DF1l is outputted.

Fig. 6 is a block diagram showing the configuration of
a principal part of an image display in a fourth embodiment

10 of the present invention.

The image display shown in Fig. 6 comprises a video
signal inverter la, a microcomputer 2, a CRT 3, a switching
control inverter 6, a synthesizer 7, and a masking circuit
9. The configurations and the operations of the video signal

15 inverter 1la, the microcomputer 2, the CRT 3, and the
synthesizer 7 shown 1in Fig. 6 are the same as the
configurations and the operations of the video signal
lnverter 1la, the microcomputer 2, the CRT 3, and the
synthesizer 7 shown in Fig. 3. The configuration and the

20 operation of the switching control inverter 6 shown in Fig.
6 are the same as the configuration and the operation of the
switching control inverter 6 shown in Fig. 1.

A synthesized signal VGl outputted from the
synthesizer 7 i1s fed to the masking circuit 9. The masking

25 circuit 9 masks, in a case where parts of upper and lower



Further, in the inverting circuit 232, the polarity of the differentiated
signal DF1 corresponding to the backward 'scanni ng iod i.s iny ed on
the basis of the inversion identifying signal |NV, gﬁ{jqc%eOb(ﬁrf ;beoﬁj’%ti at ed
signal DF2 is 20 outputted. In the control circuit 233, a portion
corresponding to a character portionpj the differentiated signal DF2 is
controlled at a predeterm ned |evel on the basis of the display swtching
control signal SWL4, and the speed nodul ating signal VMis outputted, as
shown in Fig. 11. In 25 the present enbodi ment, when the display swtching
control 17 Qctober 2002 51 signal SW4 is at a high Level, the

di f f er O si GEANTHRY | s Iddies;; 2Tfer (OReFEreStyr QkSRIRYRGhe @

hori zontal scanni ng speed i s _increased when the speed nodul ati ng Si anal VM
i s posi COFECSPARALBILRRARY OfcR rRASkHaRAcFCERR 18Tedd RO AnglOPGdal VM
IS negative. As described above, the speed nodul ating signal VMin a
backwar @tpatihlaski ho¥edeat dihe Helme af g)?i‘%‘w# SFANIRG Ofe thiegedsdisgnal on
the tine axis and inverting the polarity of the differentiated signal.
Consequedt rydippdiazb swil t elpbed aonhsadl 31g8ali W3 eutputtednfaom thiee
backward scanning. The width generating circuit 22 shown in Fig. 8 controls
t he pul switichingf adntxivtpinvenierhifng andt caitpiyhak SWthesdaeidng on
the frequency band of the differentiated signal DFl outputted fromthe

di f f erestignangv@8.circuit 231 shown in Fig. 9. Consequently, a portion,
corresponding to the graphic signal, in the speed nodul ating signal VMis
reliably set aThe symdtHemiied/stgndilngG3 coubputtedefdompthe maskinion Fig.
8, the graphic signal is inverted on the tine axis in the backward 20
scanni ngirxmithad im-Bedcem theprbdeosspgssilbinvertersphay Thet rddeiodeo
signal by the bidirectional deflection, and the speed nodul ati ng signal VM
i S | nvestigghalh iheeritier dd Dutpubhe bhekwgnd hesimvdigsigmwal hWG3hdmn zont al
speed nmodul ation is possible. Consequently, the inmage quality is inproved.
25 YaenfomvayrdpuoansiggaperSoduds act @d 49 4 ldd dpldy @iignal v/, ¥htidlker 2002
52 speed nodul ation, a black part of an on-screen display |Iooks thick, and
a whit e ipardrtwgethel s9kthiddize CABHRAEWEY, ik e hetlkwmardoschhaisiar act er
portion is degraded, thereby degrading the inmage quality. In the inage

flinSpI ay petasd | lo® FtHe 8tiMePOBKi®), a0 I SUWIPWEOINGO the JLapbirked gnal,
synthesized signal VG3 as a display signal VO. The CRT 3
displays the display signal VO outputted from the video signal
15 inverter 1la.

In the present embodiment, the microcomputer 2
corresponds to graphic signal generating means, the
synthesizer 7 corresponds to synthesizing means, the masking
circuit 9 corresponds to masking means, the video signal

20 inverter la corresponds to video signal inverting means, and
the CRT 3 corresponds to display means.

In the image display shown in Fig. 6, a part of the
graphic signal is a signal at a black level at the time of

the backward scanning, as in the image display shown in Fig.

25 4. Consequently, display by the video signal as well as



t he speed nodul ating signal VMis controlled at a predetermned |evel, so

that the on-screen display is not subjected to the I zontal s
nodul ati on. Consequently, the inage quality of the gﬁér %ﬁ%ﬁeﬁdﬁﬁﬁgn S

prevented from 10 bei ng degraded. Although in the above-nentioned

enbodi nent, the first and third Menor | es 14 and 16 are separately provided,
and the second and fourth nenories 15°dnd 17 are separately provided, it is
al so possible to constitute the first and third nenories 15 14 and 16 by
one nenory, store the synthesized signal CI and the display swtching
control signal SWL2 at the sane address, constitute the second and fourth
menor i eontHcarren Abyphayt hyr tbeegrapbdy sdghast @re thexrSymmadsinethei gnal
Cl and the display switching control signal SW2 at the sanme address. 20
Consequénitiward hecanntheyg glemiemd; i wbiden displetyiceyd. thedvdidemlsignal
Applicability As described in the foregoing, an inmage display and a

hori zonaal wakkdasodiilspbayaatorali Bjack tlerel cacet pewedined Am Céhiebe
suitably used for a nonitor apparatus, a television 17 Cctober 2002 53
recei vebackwhisd soahhihyg pehbodzontal bidirectional nodul ation system

di spl ay which displays a highly precise imge. 17 Cctober 2002 54 CLAI MS

1. As image di ¢pl)ayiffrh dempbadmehtan i mage by forward scanni ng and
backward scanni ng, conpri sing:

Fig. 7 1s a block diagram showing the overall
configuration of an image display in a fifth embodiment of
the present invention.

The image display shown in Fig. 7 comprises a video

10 signal processing circuit 100, a synchronizing signal
separating circuit 200, a speed (velocity) modulating signal
generating circuit 300, a horizontal speed (velocity)
modulating circuit 400, a horizontal deflecting circuit 500,
a CRT 600, a high voltage output circuit 700, a vertical

15 deflecting circuit 800, and a speed (velocity) modulating
signal control circult 900. A horizontal deflecting coil LH,
a horizontal speed (veloclity) modulating coil VMH, and a
vertical deflecting coil LV are attached to the CRT 600.

A video signal V1 is fed to the video signal processing

20 circuit 100 and the synchronizing signal separating circuit
200. The video signal processing circuit 100 generates a
display signal VO from the video signal VI. The configuration
and the operation of the video signal processing circuit 100

will be described later. The synchronizing signal separating

25 circuit 200 separates a horizontal synchronizing signal H and



inverting neans for inverting on the tinme axis a video signal correspondi ng
to the backward scanning; sw tching and outputting far sw i ng and
outputting the video signal and the graphic signal &ﬁ?ccEéﬁﬁ%g%%ﬁg to the
forward scanni ng; masking nmeans for nmaking a portion, corresponding to a

di spl ayed portion of the graphic signal in the upper or |ower forward
scanning, in the video signal corres ding to the backward scanni ng, and
di spl ay neans for displaying by the forward scanning the video signal and
the graphic signal which correspond to the forward scanning, and displayi ng
by the backward scanning the video signal, which has been partially masked,
correspandientical heybabkoadaisgamiignpnl N faomntye vdidebayigmaldihl ayi ng
an i mge by forward scanni ng and backward scanni ng, conprising: 17

COct ober 2002 5%he deoriezgnéali ndeflengimgansitonidl t®00atcedmyprhsestiang t he
out put order of an inputted video signal by the forward scanning and the
backwar hacbnontgl graping igwiigenerhdrigomals dwtp@enelaicuit A &raphic
signal; display signal switching nmeans for switching the display of the
video sigetoptiput t edrive@visng d yifeai e gnal NAwWRIEr gy "easg raut ilg
graphic signal outputted from said graphic signal generating neans as well
as maskidréuPelti aRd Can' ePYHHUPEdt Oc@pdiifiody.ed pPOrié onhekilzim i BpPhi C
signal in the upper or |ower forward scanning, in the video signal

cor r espoil Néct Pnighe igeusar d sganngdgayi t B asiRsk tdoie! HeReL¥ri¢h Py said
graphi c signal generating neans; switching and inverting neans for

al ternatfd#/148¥Ehy A OTE6F AbrIWEtANd%RY el rdrs PbdmSHeNA e
swi t chi ng neans between the forward scanning and t he backward scanni ng; and

di spl ay yeagohea1di gpra¥tROndYihNethor e SNl the Vhded il and
t he graphic signal which are outputted fromsaid display signal swtching

T ne or AL fbZekiy B0y SHELIeRRIRAR ARV oL M BRSO
Signgy SWAGREBH1ITEAYS s Bgndl PR tH Y ¥ onfl! ERbAYE PR o TBAEN &Y
signal separating cilrcuit 200.

The speed modulating signal generating circuit 300
generates a speed (velocity) modulating signal VM on the basis
of the display signal VO outputted from the wvideo signal

15 processing circuit 100. The configuration and the operation
of the speed modulating slignal generating circuit 300 will
be described later. The speed modulating signal control
circuit 900 controls the speed modulating signal VM generated
by the speed modulating signal generating circuit 300. The

20 configuratlion and the operation of the speed modulating
signal control circuit 900 will be described later.

The horizontal speed modulating circuit 400 comprises
a pre-driving circuit, a horizontal speed modulation driving

circuit, and so forth, and feeds a horizontal speed (velocity)

25 modulating current for modulating the speed of the electron



forward scanni ng and backward scanni ng, conprising: synthesizing nmeans for
synt hesi zing a video signal and a graphic signal “hﬁﬁhcﬁﬂkf% ongto the a
forward scanning and t he backward scanni ng; maski ng neans Fbr maski ng a
portion, corresponding to a displayed portion of the graphic signal in the
upper or |lower forward scanning, in the video signal corresponding to the
backward scanni ng; inverting neans fo4°inverting on the tinme axis the video
signal, which has been partially masked, corresponding to the backward
scanni ng; and di splay nmeans for displaying by the forward scanning the
video signal and the graphic signal which correspond to the forward

scanni nppeamdidi spheyihmgrizgonhalbatlkvee tienanm ngheh&€RT d600si gmalthenahi ch
has been partially masked, corresponding to the backward scanni ng. 17

Oct ober hzontdl dpeeduyeddlapiay éolldvMHliayithg basisegt e spesat d
scanni ng and backward scanni ng, conprising: graphic signal generating nmeans
for geneiciul@tang apigsabi YRl outsywt bedi Zrgn NERES shh@ed ymbAadiatiing an

i nputted video signal and the graphic signal outputted fromthe graphic
signal gami&li ngeNBRALLNGAS kI FEuIRANS00ECeRKANpé Aoy M@EChsirdzantald t he
graphi c signal which have been synthesized by said synthesizing nmeans, and

maskisng s atodorGddtEerewndi ng to a displayed portion of the graphic
signal in the upper or |lower forward scanning, in the video signal

correspondi ng e hel PROKIBEE GRCIVDUL JXE-OW PUT 40 NSohPe1¥ieded Higpl and

the graphic signal; video signal inverting neans for alternately inverting
the out gy eLager a¥fiviieg vedeeuitgnal AlFbhBR rARForméPdl aVliytlan e

out putted from said maski ng nmeans between the forward scanning and the

backwar doGiRRERG s3ubhalinty!An EFETSCL PEudt PR RlaPiahile R seanni ng

the video signa e graphic signal, correspondihg to the forwar

scanni ngo M FHoPlotiepdd SPEOREE, 2008 WDePt &84 U 5ROV b e ikdP i onal

i nverting nmeans, a
10 CRT 600 in order to carry out focusing control or the like.

The vertical deflecting circuit 800 comprises a
vertical output circuit, and feeds a saw tooth vertical
deflecting current for deflecting the electron beam in the
vertical direction in the CRT 600 to the vertical deflecting

15 co0il LV in synchronization with the vertical synchronizing
signal V outputted from the synchronizing signal separating
circuit 200.

Fig. 8 is a block diagram showing the configurations

of the video signal processing circuit 100, the speed

20 modulating signal generating circuit 300, and the speed
modulating signal control circuit 900 shown in Fig. 7. Fig.

9 is a block dilagram showing the configuration of the speed
modulating signal generating circuit 300 shown in Fig. 8.
The video signal processing circuit 100 shown in Fig.

25 8 comprises a first converting circuit 11, a first



di spl ayi ng by the backward scanning the video signal, which has been

partially nmasked, outputted from said video signal inyerting ne 5. An
i mge display for displaying an i mage by forward scaﬂzihﬁkﬁﬂarbgaﬁaard
scanni ng, conprising: inverting neans for alternately inverting the output
order of a video signal and a graphiﬁlsignal bet ween the forward scanning
and the backward scanni ng while synthesizing the video signal and the
graphic signal; display nmeans for displaying the video signal and the
graphi c signal which have been outputted by the forward scanning and the
backward scanni ng; generating neans for generating a horizontal speed

nodul aﬁyﬁbtl%?@ﬁégngyca?: FPélteg?i' at +R§tt AR FaEBNY; PREPTARS tife gﬁi'c

si gnal which have been outputted; and horizontal speed nodul ati ng nmeans for

per f or & AGCRHG SFRAE Shebyg (Fdf et £ kB orp Wid B9 $iFingaepeentiiad

hori zont al speed nodul ati ng signal, and 17 Oct ober 2002 59 | evel control
means fCATrewhtrdf | iapda eadbng edmiag eenerptbnghelyeyditi 21si gflle in
the horizontal speed nodul ating signal generated by said generating neans
at a psaeedr moded dtlrg. sdgnal | segdtxipkpicdyduwkt di99s agemprirsesage by
forward scanni ng and backward scanni ng, conprising: synthesizing and

i nvert iseromdnsohyverdling rekred¢yitnidrt itlgitdheandt fourdihdamendéribe \lédeo
signal and the graphic signal which are inputted between the forward

scanni rpd&nd %.he abathidandd syathewizhnge synchdgi zildg t bad/i deowsiddial and
the graphic signal; display neans for displaying the video signal and the
gr aphi gemematingi chrand to22 puThedwiridmmsaitd reyng lgesiearayiagdcinearitti ng
means by the forward scanni ng and the backward scanni ng; horizontal speed
nodul at2ngamsd ghhe geadiaig noimbmgsgéae i fing eeireuitg 2heave deommognal and
the graphic signal which are outputted from said synthesizing and inverting
means thetgeaen atfite ar dé o Zgwal Prvee seatdy alires it godl and@hekospe@d al

speed nodul ati ng means for perform ng horizontal speed nodul ating on the
badlios @foddiBating signal control circuit 900.
The £first converting circuit 11 converts the format of
a graphic signal (character signal) gi into the fdrmat of the
video signal VI, and outputs the graphic signal GI. The first
syntheslzing circuit 12 switches the video signal VI and the
15 graphic signal GI ocoutputted from the first converting circuit
11 on the basis of a display switching control signal SW11,
and outputs a synthesized signal CI.
The second converting circuilt 13 changes the display
switching control signal SW1ll into one bit (binarization),
20 and outputs a 1l-bit display switching control signal SW1l2.
The first and second memories 14 and 15 perform
inversion processing for inverting the synthesized signal CI
outputted from the first synthesizing circuit 12 on the time

axis for each of a forward scanning period and a backward

25 scanning period, and respectively output synthesized signals



17 Cctober 2002 60 horizontal speed nodul ating signal outputted fromsaid
hori zont al speed nodul ating signal generating neans;..and horizo speed
nodul ating signal control neans for controlling a po}?igﬂFgg%Frgégénding to
the graphic signal, in the horizontal speed nodul ati ng signal generated by
sai d horizontal speed nodul ating signa generating neans. 7. The inage

di splay according to claim®6, wherein said horizontal speed nodul ati ng
signal generating nmeans conprises differentiating nmeans for differentiating
the video signal and the graphic signal which are outputted fromsaid

synt hesizing and inverting neans, and polarity inverting neans for
alternavélﬁ%qﬂmﬁting the polarity of an output signal of said
differentiati$ﬁ nmeans between the forward scanni ng and t he backward

scanni ng. 8. ThBe nbiTdi NGy ERRGERI MPRU-Ee2i M b, aftker di'n PeIFODM ober
2002 61 said horizontal speed nodul ating signal control neans sets the
por t i onlnyenskopn@resassing §eaprinverkhng, the  déspday;ofvatchpagd
nodul ati ng signal generated by said horizontal speed nodul ating signal
gener at Fe@ tishssignalyriik? cppitprt tedefrom the sasgadlicpn¥eridas di ng
to claim6, wherein said synthesizing and inverting neans conprises first
synt hescinepniahd dorthantiisie mxs Eontgach of) the foxkeardi geanning t he
graphic signal on the basis of a switching signal having a pul se
corr esppediigd t andhéheohadkwanfeseannd. ng gpén-todi, gaald isespepitdyedy t o
synt hesi ze the video signal and the graphic signal, and video signa
i nverti ogtmunsdisplalt emidicdiing ngentired tsigrmalpuM3oaddr MI. t he vi deo
signal and the graphic signal which have been synthesized by said first
synt hesi zi ng nPaes smtowmdnsyndeximing scdmouwig ah8 siya tlessiaes s$hanni ng,
synthesized signal M1 outputted from the first memory 14 and
10 the synthesized signal M2 outputted from the second memory
15, and outputs a display signal VO.

The third synthesizing circuit 19 synthesizes the
display switching control signal M3 outputted from the third
memory 16 and the display switching control signal M4

15 outputted from the fourth memory 17, and outputs a display
switching control signal SW13.

The writing timing generating circuit 20 feeds a
writing timing signal to the first to fourth memories 14, 15,

16, and 17, and feeds a writing address signal WA to the first
20 to fourth memories 14, 15, 16, and 17.

The reading timing generating circuit 21 feeds a
reading timing signal to the first to fourth memories 14, 15,

16, and 17, and feeds a first reading address signal RAl to
the first and third memories 14 and 16 and feeds a second

25 reading address signal RA2 to the second and fourth memories



said horizontal speed nodul ating signal control neans conprises 17

Cct ober 2002 62 switching signal inverting neans for. .alternately dverting
said switching signal on the tinme axis between the flofv(\?té:r é)bsecranzynqdnég; and t he
backward scanni ng, and control means for controlling a portion,
corresponding to the graphic signal, gy the horizontal speed nodul ating
signal generated by said horizontal speed nodul ati ng signal generating
means on the basis of the switching signal which has been inverted by said
swi tching signal inverting neans. 10. The i mage di splay according to claim
9, wherein sajd horizontal speed nodul ating signal control neans further
conpri sg'sr’ ﬁﬂéelzw dt AUt i i eekfigding ngeRatafiqe SFretly pul se
of the switching signal which has been inverted by said sw tching signal
UnvertiAd ERAS 2B IMHETSAGR HASPLAF ARG IHIRALOINVaLR The FREAD sai d
pul se w dt h expandi ng means controls the anpunt of expansion of the width
of the pR&ENITE FYNhRIEALng clyriltdepB8ramagl Hos Helds e§ubhRe\SRARHE of
the horizontal speed nodul ati ng signal generated by 17 Cctober 2002 63
sai d homohtatipgesd analul genagadilgimicieset it B8® -neans. 12. The i nage

di splay according to claim9, further conprising binarizing nmeans for

bi nabi zi ng sai Fhawddtimgepeqad ing ¢iivaul h @2 axpeinds thedouhsesridigh si gnal
to said switching signal inverting neans. 13. The i mage di splay accordi ng
to clai @D thehelbsplayi dwitdbd g grehtrolesignglnSals owhputesd firemn
storing neans for inputting and storing the video signal and the graphic

si gnal , tdwe r &hdodli synthasikzingwactireedhnily), wndhfeads bsemimplayt ed
fromsaid first synthesizing nmeans as well as outputting the video signal
and t he sywiipdihhtngi goalt rnolli sl gmale Skt ti dhed spe ddaosibadea tinlgrsignahat at
the time of the input, second storing neans for inputting in a

pr edet ergemedatidegr cintcwiordag.the video signal and the graphic signal,
correspondi ng to the backward scanni ng, which have been outputted from said

firgo 17 Cct gleer shdh in Fig. 9, the speed modulating signal

generating circuit 300 comprises a differentiating circuit

231, an inverting circuit 232, and a control circuit 233.

The differentiating cilrcuit 231 subjects the display

signal VO to first-order differentiation, and outputs a

15 differentiated signal DF1l. The inverting circuit 232 inverts

the polarity of the differentiated signal DF1l on the basis

of the inversion identifying signal INV fed from the reading

timing generating circuit 21, and outputs a differentiated

signal DF2. The control circuit 233 generates a speed

20 modulating signal VM from the differentiated signal DF2 on

the basis of the display switching control signal SW14 fed
from the width generating circuit 22.

In the present embodiment, the video signal processing

circuit 100 corresponds to synthesizing and inverting means,

25 the CRT 600 corresponds to display means, the speed modulating



64 synthesizing neans as well as outputting the video signal and the
graphi ¢ which have been stored in an order reverse tqtdgg at t éine of
the input, and second synthesi zi ng nmeans for syntheéizing(¥%e vi deo signal
and the graphic signal which are outputted fromsaid first storing neans
and the video signal and the graphicléignal whi ch are outputted fromsaid
second storing neans, said switching signal inverting neans conprises third
storing neans for inputting and storing the switching signal corresponding
to the forward scanning in a predeterm ned order as well as outputting the
stored switching signal in the sane order as that at the tinme of the input,
fourth §SieMalgIRBEFRtINg IcdfiAuihgdhcargeapendsitieanirenbad speefng t he
swi tching signal corresponding to the backward scanning as well as

out put t Megdulatngr ed9nak capngratdmy waaas.orthe homizentsalt (epeead the
time of the input, and third synthesizing nmeans for synthesizing the

swi t chi mgdilatinguecpucudd 40dnand dthai hardizontal neresdamddthleathngchi ng
signal outputted fromsaid fourth storing neans. 17 Cctober 2002 65 14.
The i nageidi YMHagorrespoind) tocherizontal speest modpkating meanst, and
converting neans for converting the format of the inputted graphic signal

i nt 05t h&éhfeospete dimddhel atpogt siignade cositgral . cilScuAtho0i0z aoirate sperds
nodul at or used for an image di splay for displaying an i nage by forward
scanni ngoambbzénsal speed ngodadaning ngigasdt cesitzrall meadnswer thag
means for alternately inverting the output order of a video signal and a
graphi cfdirgtal skhtheaiezimgut caddicitveen 2t hecdorempbrs@ainnitog apiirsbe
backward scanni ng whil e synthesizing the video signal and the graphic

si gnal ; sartitvedt 21 ngpRrednanduwhal ifig st iwd geoondt memobe®s 12rand 15
differentiating the video signal and the graphic signal which are outputted
from saafadWHdaséEoNG BHathesNiing dRzewnit A PYaierdespdndtdoniakospeed
nodul ating signal; horizontal speed nodul ati ng means for performng

hor 1gonkdlgrdeathvesti A R8afs ,t BRebRhisOand €t dmbrsB8edenrdal ating
signal outputted fromsaid 17 October 2002 66 horizontal speed nodul ating
signal ggneaall Nehd® &L r NG yHAIHSPDE fhgSRELACTREU! 8Y1 NGo B8RP NEbO!
means for controlling a portion, corresponding to the graphic signal, in

the hor !smrtt&im?eﬁfbx{@ﬂ%@Jéfgiﬁbgﬂéangenéﬁatﬁ?e o8 1hei réaaiabzgpeed

nmodul ating signal generating neans. 16) The horizontal speed nodul ator

accor di g 1Q & Gh 8L 100 MMIFELLR MEhHAsNOTFELRhRY ,SRAYI wIRiLY YdrdWrat 4R
generating nmeans conprises
circuit 22 corresponds to pulse width expanding means, and
15 the second converting circuit 13 corresponds to binarizing
means. The first memory 14 corresponds to first storing
means, the second memory 15 corresponds to second storing
means, the second synthesizing circuit 18 corresponds to
second synthesizing means, the third memory 16 corresponds
20 to third storing means, the fourth memory 17 corresponds to
fourth storing means, and the third synthesizing circuit 19
corresponds to third synthesizing means. The first
converting circuit 11 corresponds to format converting means.

Figs. 10 and 11 are waveform diagrams for explaining

25 the operation of the image display shown in Fig. 8. Fig. 12



differentiating neans for differentiating the video signal and the graphic
signal which are outputted fromsaid synthesizing and_inverting neans, and
polarity inverting neans for alternately inverting tRé PEFaPEEy28f2an

out put signal of said differentiating neans between the forward scanning
and the backward scanning. 17. The hgrg zontal speed nodul ator according to
claim15, wherein 17 Qctober 2002 67 said horizontal speed nodul ati ng
signal control nmeans sets a portion, corresponding to the graphic signal,
i.n the horizontal speed nodul ating signal generated by said horizontal

speed dulatin I gnal, ,generatj ng neans.at a predetermped |evel, . 18. The
hor i zoﬁﬁl s gg%ﬁ%%ﬂl g}%prg&j,ooﬁgnyyga&pém Etg?e V\?\%?E?EEQ& @gymﬁesi zi ng
and inverting neans conprises synthesizin ns for swtching and

out put { FAGOBHCCOPYEF SHUh ALERRF hes GFAPHR R gt Bn Rt ST RI groy

swi tching signal having a pul se correspondi n]%eto the position where the

gr aphi ct i%ﬁaiv§ﬁﬂ€fﬂ%éf£FaT% ofy FdASsi 8- thk: #nded2sithriorsRA Y heRgr aphi ¢
signal, and video signal inverting nmeans for al ternatela/ i nverting the

out put B8Edéheoimage dgplaygsiowihdl? helgr afhivd s ffal ASFHFEAPRAe been
synt hesi zed by said synthesizing means between the forward scanni ng and the

back®ard scanmtthgFihi d 8hor tRent¥raphded sbanpradti gy sign&ekofred aeans

conpri ses 17 Cctober 2002 68
microcomputer (not shown) to the first converting circuit 11.

In the first converting circuit 11, the format of the graphic
signal gi is converted into the format of the video signal
VI, and the graphic signal GI is outputted, as shown in Fig.
10 10. For example, when the video signal VI is composed of a
luminance signal (Y¥) and chrominance difference signals (Pb)
and (Pr), and the graphic signal gi is composed of an RGB (Red,
Green, Blue) signal, the graphic signal gi is converted into
a luminance signal and a chrominance difference signal from
15 the RGB signal by the first converting circuit 11.

In the first synthesizing circuit 12, the video signal
VI and the graphic signal GI are synthesized by methods such
as welghted average on the basis of the display switching
control signal SW1ll, and the synthesized signal CI 1is

20 outputted, as shown in Fig. 10.

The synthesized signal CI outputted from the first
synthesizing circuit 12 is simultaneously written into the
first and second memories 14 and 15 in a predetermined order
on the basis of the writing address signal WA outputted from

25 the writing timing generating circuit 20. The writing of the



swi tching signal inverting neans for alternately inverting said swtching
signal on the tinme axis between the forward scanni nqﬁ%g&%p%ﬁj@rd
scanni ng, and control means for controlling a portion, corresponding to the
graphic signal, in the horizontal speed nodul ati ng signal generated by said
hori zontal speed nodul ating signal gegegrating neans on the basis of the

swi tching signal which has been inverted by said switching signal inverting
means. 19. The horizontal speed nodul ator according to claim 18, wherein
said horizontal speed nodul ator signal control neans further conprises
pul se wi dt h expanding ,nea r.expanding.the width of said pul se of the
swi t chi ﬁgv%?%ﬁgizm %ﬁgr\?rs]fb(te]grﬁ?ﬁgeﬁﬁdg$§sga?agsﬁﬁ:8ﬁ q sil%erting
nmeans.

A@. Ay 3RS AS 1§ gRtRPL1IAG by the mribing tiping alongl autoytted: As
As(.Ar. A A .A9. A A A A9; . AAA A(.A . A . A(r.A%A%A AL . A . Ar. AL. A

A AL from the writing timing generating circuit 20.

L.A A N.A A& A A@IL3. A3! . AY. Al % AY! . AF5. A35. AY! . AF5. AF! . AF5. AF! . AF5. AY! . AF
5. AY! In the example shown in Fig. 10, the writing address

M 41 %57QR gzupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]
cal cd| caﬂ}@%ﬁlgaﬂba%é- lsageesedved ¥ ARSreRsesIfram (0 to=p6¥, 1 fed

; {vpj d*Xkf a\ W U] cal] cal] caU] caU] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] &g ctipeafdajsda]and capcapdamarjaniea 14 and 15.

. @\t 8D{ " =t $adt vc#Izupkf a\ Wj d*Xkf a\ W ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] cal] caU
] cal] cal] cal] c e saynthesijzed |signall shpraficihc ibpc £dms] qedneedy aBk# # O
i P{vgkf [ Vkfa\ W ca] cal] ca] cal] ca] ca] ca] cal] cal] caU] ca] ca] ca] ca] cal] ca] cal] c
a] ca] calUs adlashpedt] ¢a] thé¢ csdnaoxdenjacatbajtcat tHegtime of the writing

preprm e\ i SDSESe$$$Y8%A0-yt o) e_ZU] ca] cal] ca] ca] ca] ca] ca] ca] ca] cal] c
aU] cal] ca ddec bppcsd]<c alf] thechjraicedadlng) addrassad bgnad|RAE] cajtmittbgedal W&
}&&o' 4(k((()<)=)1)))), *h***+, > 1,,,0-r-{vagl gb] X] c] ca] ca] ca] ca] ca]ca]c
a] cdloca]fmdma] thecakrealddaag a] tciing cagenprajtdalgc ajcdajeasi ta) zhl] calfkka] ca] ca
Jcalcalr----:..4/ mMO01*11111N2s222222: 3s333(4d4445V55zt 0j e [ VI gb] X] ] ca] ca] ca
] ca] ca] e théedlzed edlgend L ajttatea U ahe decandamemoastiGalscaéhaaget] caj ca
Ul ca] cal] ca] caU] ca]ca 55 6' 6a6Q7777 8\88888%9 999:V:::; P,

. <C<} <sxwAm) xad € A évalee] ¢a] enhtaheatha] tdhead£afwalwnl €ahgadaagied] caj ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! A=(>] >z>} >>>7?B?{ ???7? GKCQGA
<AV AAABs EBBBESEGHE [Hasi@a\Middcalcadenb sl Lanan]kmd Al eph€ebaageamcal ca)
ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] caU| ca] ca] ca] ca! ! D_DDDECEdEeEEEE
EEFXFFFRYSE GEERHHEHPhahy Gehledblvai & itiddd €3lica] eak] fahaaherbeatre] cal ca
] ca] ca] ca] ca] ca] cal ca] ca] caJ ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! dJKKK
_LLLNt NNMh €bbsized signal from the first and second memories 14 and
OROCPz PP 'RRaSSS#HT A TaTqTt TTTT' UcUzupkfa\ W] ] ca] ca] ca] ca] ca] ca]ca] caUlca]ca]c

2] cal cal cal caleah eabe aboabhohea cahetle Hioaleobagalkial pat eabcadoq! c LU

WANK<Xv XXX+YaYYYZ* Z- ~}xsnhc] X] '] ] caU] ca] caU] ca] ca] ca] ca]
cel cal calsl cahaghir) poheabookdunl ok ool saliglanlcol ool onl oa] eal ol cal ca]
| cal call cal asanduash &1 Snena &t FRSRRLGTANTRAR) &8 S08) Fherl o f8idar Cal
cel coul s2agpbasl esimho RN RRLAPLERLRRLARIER) ARGAIB 8940k P67 671 col oo

AY N
PP MR ol ARG Db i o0
U S >Xi Kz #{" i dn
R A A A
] cay] calﬁéa&éagﬁgﬁﬂ%iﬁégf%]léa] cJa'U] cal] caU] caU] ca] caU] caU] ca] caU] cal] ca] c
a) ca] ca] ca] caz>{/ Ay( "9t 9qTW-xsmhb\ W@ U] ca] cal] ca ca%caU] cal call ca] ca] cal] c
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15 as shown in Fig. 11. In the present embodiment, the
synthesized signal M1l outputted from the first memory 14 is
selected when the inversion identifying signal INV is at a
high level, while the synthesized signal M2 outputted from
the second memory 15 1is selected when the inversion
20 identifying signal INV is at a low level.
On the other hand, in the second converting circuit 13,
the display switching control signal SW1ll is binarized by
being compared with the predetermined reference level LV, so

that the 1-bit display switching control signal SW12 is

25 outputted, as shown in Fig. 12. In the example shown in Fig.
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from the second converting circuit 13 is simultaneously
written into the third and fourth memories 16 and 17 imn a
predetermined order on the basis of the writing address signal
10 WA outputted from the writing timing generating circuit 20.
The writing of the display switching control signal SW12 into
the third and fourth memories 16 and 17 is controlled by the
writing timing signal outputted from the writing timing
generating circuit 20.
15 In the example shown in Fig. 10, the writing address
signal WA which successively increases from 0 to 767 1is fed
to the third and fourth memories 16 and 17.
The display switching control signal stored in the
third memory 16 is read out in the same order as that at the
20 time of the writing on the basis of the first reading address
signal RAl shown in Fig. 10 which is outputted from the reading
timing generating circuit 21. The display switching control
signal stored in the fourth memory 17 1s read out in an order

reverse to that at the time of the writing on the basis of

25 the second reading address signal RA2 shown in Fig. 10 which
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10 to the fourth memory 17.
The display switching control signal M3 shown in Fig.
11 which is delayed by one horizontal scanning period from
the display switching control signal SW12 shown in Fig. 10
is thus outputted from the third memory 16. The display
15 switching control signal M4 shown in Fig. 11 which is delayed
by one horizontal scanning period from the display switching
control signal SW12 shown in Fig. 10 and is inverted on the
time axls is outputted from the fourth memory 17.
In the third synthesizing circuit 19, the display
20 switching control signal M3 outputted from the third memory
16 and the display switching control signal M4 outputted from
the fourth memory 17 are synthesized on the basis of the
inversion identifying signal INV outputted from the reading
timing generating circuit 21, and the display switching

25 control signal SW13 is outputted, as shown in Fig. 11l.
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display switching control signal SW1l4 is outputted, as shown
10 in Fig. 11.
In the differentiating circuit 231 in the speed
modulating signal generating circuit 300 shown in Fig. 9, a
first-order differential of the display signal VO which has
been outputted from the second synthesizing circuit 18 is
15 calculated, and the differentiated signal DF1l is outputted.
Further, in the inverting circuit 232, the polarity of the
differentiated signal DF1l corresponding to the backward
scanning period is inverted on the basis of the inversion
identifying signal INV, and the differentiated signal DF2 is
20 outputted. In the control circuit 233, a portion
corresponding to a character portion of the differentiated
signal DF2 is controlled at a predetermined level on the basis
of the display switching control signal SW14, and the speed

modulating signal VM is outputted, as shown in Fig. 11. 1In

25 the present embodiment, when the display switching control
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of the differentiated signal. Consequently, horizontal speed

10 modulation is also performed in the backward scanning.
The width generating circuit 22 shown 1in Fig. 8
controls the pulse width of the display switching control
signal SW1l4 depending on the frequency band of the
differentiated signal DF1 outputted from the differentiating
15 circuit 231 shown in Fig. 9. Consequently, a portion,
corresponding to the graphic signal, in the speed modulating
signal VM is reliably set at a zero level.
According to the image display shown in Fig. 8, the
graphic signal is inverted on the time axis in the backward
20 scanning, so that on-screen display is possible in display
of the video signal by the bidirectional deflection, and the
speed modulating signal VM 1s inverted on the time axis in
the backward scanning, so that horizontal speed modulation
is possible. Consequently, the image quality is improved.

25 When the graphic signal is subjected to the horizontal
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the image quality of the character portion is prevented from

10 being degraded.

Although in the above-mentioned embodiment, the first
and third memories 14 and 16 are separately provided, and the
second and fourth memories 15 and 17 are separately provided,
it is also possible to constitute the first and third memories

15 14 and 16 by one memory, store the synthesized signal CI and
the display switching control signal SW12 at the same address,
constitute the second and fourth memories 15 and 17 by another
one memory, and store the synthesized signal CI and the

display switching control signal SW12 at the same address.

20 Consequently, the number of memories can be reduced.

Industrial Applicability
As described in the foregoing, an image display and a
horizontal speed modulator according to the present invention

25 can be suitably used for a monitor apparatus, a television
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xbC video signal corresponding to the backward scanning;
switching and outputting means for switching and
outputting the video signal and the graphic signal
which correspond to the forward scanning;
masking means for making a portion, corresponding
to a displayed portion of the graphic signal in the
upper or lower forward scanning, in the video signal
corresponding to the backward scanning, and
display means for displaying by the forward
scanning the video signal and the graphic signal which
correspond to the forward scanning, and displaying by
the backward scanning the video signal, which has been

partially masked, corresponding to the backward

scanning.

2. An image display for displaying an image by

forward scanning and backward scanning, comprising:
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display of the video signal outputted from said wvideo
signal inverting means and the graphic signal
outputted from said graphic signal generating means as
well as masking a portion, corresponding to a
displayed portion of the graphic signal in the wupper
or lower forward scanning, in the wvideo signal
corresponding to the backward scanning with a mask
signal generated by said graphic signal generating
means;

switching and inverting means for alternately
inverting the order of switching by said display
signal switching means between the forward scanning
and the backward scanning; and

display means for displaying by the forward
scanning the video signal and the graphic signal which
are outputted from said display signal switching

means, and displaying by the backward scanning the
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%iO%QQ&T()fgnggd scanning and backward scanning, comprising:
synthesizing means for synthesizing a video
signal and a graphic signal which correspond to the
. forward scanning and the backward scanning:;
masking means for masking a portion,
corresponding to a displayed portion of the graphic
signal in the upper or lower forward scanning, in the
video signal corresponding to the backward scanning;
inverting means for inverting on the time axis
the wvideo signal, which has been partially masked,
corresponding to the backward scanning; and
display means for displaying by the forward
scanning the video signal and the graphic signal which
correspond to the forward scanning, and displaying by
the backward scanning the video signal, which has been

partially masked, corresponding to the backward

scanning.
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10% u& () - >?\Fb&ph@ @ilfaldVEgehe r8t0%fy (heans for generating a
graphic signal;
synthesizing means for synthesizing an inputted
video signal and the graphic signal outputted from the
graphic signal generating means;
masking means receiving the video signal and the
graphic signal which have been synthesized by said
synthesizing means, and masking a portion,
corresponding to a displayed portion of the graphic
signal in the upper or lower forward scanning, in the
video signal corresponding to the backward scanning
and outputting the video signal and the graphic
signal;
video signal inverting means for alternately
inverting the output order of the video signal and the
graphic signal which are outputted from said masking
means between the forward scanning and the backward
scanning; and
display means for displaying by the forward

scanning the wvideo signal and the graphic signal,

corresponding to the forward scanning, which are
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video signal inverting means.

5. An image display for displaying an image by
forward scanning and backward scanning, comprising:

inverting means for alternately inverting the
output order of a video signal and a graphic signal
between the forward scanning and the backward scanning
while synthesizing the video signal and the graphic
signal;

display means for displaying the video signal and
the graphic signal which have been outputted by the
forward scanning and the backward scanning;

generating means for generating a horizontal
speed modulating signal by differentiating the wvideo
signal and the graphic signal which have been
outputted; and

horizontal speed modulating means for performing
horizontal speed modulating on the basis of the

generated horizontal speed modulating signal, and
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forward scanning and backward scanning, comprising:
synthesizing and inverting means for alternately
inverting the output order of the video signal and the
graphic signal which are inputted between the forward
scanning and the backward scanning while synthesizing
the video signal and the graphic signal;
display means for displaying the video signal and
the graphic signal which are outputted from said
synthesizing and inverting means by the forward
scanning and the backward scanning;
horizontal speed modulating signal generating
means for differentiating the wvideo signal and the
graphic signal which are outputted from said
synthesizing and inverting means to generate a
horizontal signal modulating signal; and

horizontal speed modulating means for performing

horizontal speed modulating on the basis of the
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horizontal speed modulating signal control means
for controlling a portion, <corresponding to the
graphic signal, in the horizontal speed modulating
signal generated by said horizontal speed modulating

signal generating means.

7. The 1image display according to claim 6,
wherein said horizontal speed modulating signal
generating means comprises

differentiating means for differentiating the
video signal and the graphic signal which are
outputted from said synthesizing and inverting means,
and

polarity inverting means for alternately
inverting the polarity of an output signal of said
differentiating means between the forward scanning and

the backward scanning.

8. The image display according to claim 6,

wherein
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generating means at a predetermined level.

9. The image display according to claim 6,
wherein

said synthesizing and inverting means comprises

first synthesizing means for switching and
outputting the video signal and the graphic signal on
the basis of a switching signal having a pulse
corresponding to the position where the graphic signal
is displayed, to synthesize the video signal and the
graphic signal, and

video signal inverting means for alternately
inverting the output order of the video signal and the
graphic signal which have been synthesized by said
first synthesizing means between the forward scanning
and the backward scanning,

said horizontal speed modulating signal control

means comprises
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corresponding to the graphic signal, in the horizontal
speed modulating signal generated by said horizontal
speed modulating signal generating means on the basis
of the switching signal which has been inverted by

said switching signal inverting means.

10. The image display according to <claim 9,
wherein said Thorizontal speed modulating signal
control means further comprises pulse width expanding
means for expanding the width of said pulse of the
switching signal which has been inverted by said

switching signal inverting means.

11, The image display according to claim 10,
wherein said pulse width expanding means controls the
amount of expansion of the width of the pulse of said
switching signal depending on the frequency band of

the horizontal speed modulating signal generated by
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12. The image display according to claim 9,
further comprising binarizing means for binarizing
sald switching signal and feeding the Dbinarized
switching signal to said switching signal inverting

means.

13. The image display according to claim 9,
wherein

said video signal inverting means comprises first
storing means for inputting and storing the wvideo
signal and the graphic signal, corresponding to the
forward scanning, which have been outputted from said
first synthesizing means as well as outputting the
video signal and the graphic signal which have been
stored in the same order as that at the time of the
input,

second storing means for inputting in a
predetermined order and storing the video signal and
the graphic signal, corresponding to the backward

scanning, which have been outputted from said first
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signal and the graphic which have been stored in an
order reverse to that at the time of the input, and

second synthesizing means for synthesizing the
video signal and the graphic signal which are
outputted from said first storing means and the video
signal and the graphic signal which are outputted from
said second storing means,

said switching signal inverting means comprises

third storing means for inputting and storing the
switching signal corresponding to the forward scanning
in a predetermined order as well as outputting the
stored switching signal in the same order as that at
the time of the input,

fourth storing means for inputting in a
predetermined order and storing the switching signal
corresponding to the backward scanning as well as
outputting the stored switching signal in an order
reverse to that at the time of the input, and

third synthesizing means for synthesizing the
switching signal outputted from said third storing
means and the switching signal outputted from said

fourth storing means.
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14, The image display according to claim 4,
further comprising format converting means for
converting the format of the inputted graphic signal

into the format of the inputted video signal.

15. A horizontal speed modulator wused for an
image display for displaying an image by forward
scanning and backward scanning, comprising:

synthesizing and inverting means for alternately
inverting the output order of a video signal and a
graphic signal which are inputted between the forward
scanning and the backward scanning while synthesizing
the video signal and the graphic signal;

horizontal speed modulating signal generating
means for differentiating the video signal and the
graphic signal which are outputted from said
synthesizing and inverting means, to dJenerate a
horizontal speed modulating signal;

horizontal speed modulating means for performing
horizontal speed modulation on the Dbasis of the

horizontal speed modulating signal outputted from said
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horizontal speed modulating signal control means
for controlling a portion, corresponding to the
graphic signal, in the horizontal speed modulating
signal generated by said horizontal speed modulating

signal generating means.

16. The horizontal speed modulator according to
claim 15, wherein

said horizontal speed modulating signal
generating means comprises

differentiating means for differentiating the
video signal and the graphic signal which are
outputted from said synthesizing and inverting means,
and

polarity inverting means for alternately
inverting the polarity of an output signal of said
differentiating means between the forward scanning and

the backward scanning.

17. The horizontal speed modulator according to

claim 15, wherein
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18. The horizontal speed modulator according to
claim 15, wherein

said synthesizing and inverting means comprises

synthesizing means for switching and outputting
the video signal and the graphic signal on the basis
of a switching signal having a pulse corresponding to
the position where the graphic signal is displayed, to
synthesize the video signal and the graphic signal,
and

video signal inverting means for alternately
inverting the output order of the video signal and the
graphic signal which have been synthesized by said
synthesizing means between the forward scanning and
the backward scanning,

said horizontal speed modulating signal control

means comprises
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switching signal inverting means for alternately
inverting said switching signal on the time axis
between the forward scanning and the backward
scanning, and

control means for controlling a portion,
corresponding to the graphic signal, in the horizontal
speed modulating signal generated by said horizontal
speed modulating signal generating means on the basis
of the switching signal which has been inverted by

said switching signal inverting means.

19. The horizontal speed modulator according to
claim 18, wherein said horizontal speed modulator
signal control means further comprises pulse width
expanding means for expanding the width of said pulse
of the switching signal which has been inverted by

said switching signal inverting means.



