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Vi deo EﬁSﬁNMﬂWWﬁWW”@MUS and Video Display Method b Technical Field The

present invengie relates to a video display apparatus and a video display

met hod di splaying an i nage by a bidirectional scanning system 10

Background Art In a conventional video display apparatus such as a

tel evi si on rewawraens or a di splay nonitor, a unidirectional pervadm3rge system

is generally enployed. Fig. 23 illustrates a conventional unidirectional 15

progressi ve scanni ng system (sequenti al scanning system). In the

uni di rectional progressive scanning system scanning is perf a
screen slightly obliquely downward fromleft to right, as shMmﬁmﬁJ‘wm?
In the progressive scanning systeB%#%#{h1 scanni ng |ines) I
scanning 20 frequency is 31.5 KHz an € horizontal scanning peviésgg i s
3l.75 us The frame frequency is 30 Hz, and the vertical scanning frequency
is 30 Hz. Fig. 24 illustrates a conventional unidirectional interlaced
scanni ng syst emy.d ol LoAR 4 |l ace i system odd
nunber ed scanni nvgiqélotn@g'sg’r&lggségﬁ%%d In AAHZW}%%E%%%%%%V%% 04714 2

PCT/ JP99/ 03772 first fields as shown by solid |ines, and even nunbered
scanning lines are scanned in second fields as shown by one-dot chain |ines
in Fig. 524mebnaids] erconpl ete image is displayed by scanning of one frane
consisting of a first field and a second 5 field. In the interl aced

scanni ng systemaid hpbdbefit aNRivietithbReSreld t¥s @bl ZOnkalkdesCaHPIGy  equency
is 31. 5 KHz and the horizontal scanning period is 3Z. 75 us The frane
frequency iappadfatits ,aidia Kidled GLepLEPAYetisod@idplayand aheinasdd ibgal
scanning frequency is 60 Hz. 10 A bidirectional scanning systemis recently
proposed f ar balllaeotimndl goanningt eystegmal ity. Fig. 25 illustrates a
bi di rectional progressive scanning system As shown in Fig. 25) odd
nunbered scanning lines are horizontally scanned fromleft to right on a
screen, and even nunbered scanning lines 15 are scanned fromright to left
on t he 18cr Bagkareunged®; di recti onal scanning system the density of the
scanning lines is doubled in the vertical direction, to increase the

resol ution and i¥prdveoR¥RPbion neldeo My SH&Y, JRRAFA IS SYeh &t ithg an
el ectron beam i educed due to 20 reciprocating _defl ection, and power
circuit ca%egéviﬁ%ﬂ%eﬁe? Y Qﬂﬁﬁﬁﬁﬁa? E°Q&ﬁ§Fale“8%%$5§% Qﬁé;aa si gnal

I'S processgganning system is generally employed.

Fig. 23 1llustrates a conventional unidirectional

15 progressive scanning system (sequential scanning system). In

the unidirectional progressive scanning system, scanning is

performed on a screen slightly obligquely downward from left

to right, as shown in Fig. 23. In the progressive scanning

system with 525 scanning lines, the horizontal scanning

20 frequency is 31.5 KHz and the horizontal scanning period is

31.75 pus. The frame frequency is 30 Hz, and the vertical
scanning frequency is 30 Hz.

Fig. 24 1illustrates a conventional unidirectional

interlaced scanning system. In the unidirectional interlaced

26 scanning system, odd numbered scanning lines are scanned in



in accordance with the unidirectional progressive scanning systenﬁ%ﬁ $EJ>2002
uni directional interlaced scanning systen) and 25 hence a conventi onal

vi deo di splay apparatus cannot directly 2 ~+ S E P 2002 3 display an

i nput video signal in the bidirectional scanning system In this regard,

awai ted are awy @eensi spl ay apparatus and a video display ngihpdymanabl e of

di splaying a video signal of the unidirectional progressive scanning system
or the unidirectional interlaced scanniBg systemin the bidirectional

scanni ng system 5 Wen converting such a video signal of the

uni di rectional scanning systemto that of the bidirectional scanning

[ hod ' f o th iginal vid
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interlaced scanmi $§ an i hi prcture qual
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first aspect esent ‘i'nvention, € I'sS provi a vi pl ay

appar at us COfyiS1 Ngp @mTCOL'h r52@BaCLE LM I n P RE/AUE Wi Bh! 5861 ¥&arthiid St

vi deo signal of an Interlaced scanning system’or a progressive scanni ng

system i ncl ugi; @ the! Béri RMRAINYERLAIRG SEAUBNBY 14 NAS. 5 RuGAGKG ferie and
having a first vertical scanning frequency, and to 20 convert said first

video signalpd Rnt@3086aNa iR peirdBal 19138 7 N8l esmie/ e ramanftdighentit em

i ncl udi ng a second nunber of scanning lines in each frame and having a
second vertitsaBosizanthegiél@Gregayncyis@Giniz Ngnlithe vemercrlosicanning t
operable to reverse, alternately, the time base of said second video signa
out put from&mghenayvdissbOnHzi rcuit every scanning line and to 25 out put
processed said second video signal as a third video signal; a display part
oper abl el o di spl ayvBHingatiiondl\scdanivggFed tegut parecenshy Paioposedridmg | i ne
reversion circuit by bidirectional scanning in synchronization with a
vertical symnttiaidiinondiidheyalPigidre ELAGN: al FdgncRont Huffdat§sala af t er
conversion by said conversion circuit; and 30 an offset circuit operable to

di spl ace sai W4 FaGEIRadyREPFLHASAiFy SSPBRLRYT Ky ST r A5 SHP¥B: 1R P every
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interl aced
15 are scanned from right to left on the screen.

In the bidirectional scanning system, the density of the
scanning lines is doubled in the vertical direction, to
increase the resolution and improve the brightness. Further,
power for deflecting an electron beam 1s reduced due to

20 reciprocating deflection, and a power circuit can be reduced
in scale,

However, a generally employed video signal is processed
in accordance with the unidirectional progressive scanning
system or the unidirectional interlaced scanning system, and

256 hence a conventional video display apparatus cannot directly



scanni ng system or a progressive scanning systemincluding a firgﬁ’ﬁﬂﬁgLZUUZ
of scanning lines in each frane and having a first vertical scanning
frequency, and to convert said first video signal to a second vi deo signal

of a progressive scanning systemincluding a 5 second nunber of scanning
lines in each frame and having a second vertical scanning frequency; a
scanning line reversion circuit operablé to reverse, alternately, the tine
base of sai.d second viggo si%nal outﬁut.frpn1said c?nversion circuit every

scanning | INRJay AR IRyt ¥ paten g thesidiectiong LeLYRE SX¥'dRo signal as a third
video signal; apfkhls Roatdhviile@rdAVide8REHRY fphinsl sl AVidsifpladinidhad deo
signal output fromsard scanning line reversion circuit by bidifectional
scanni ng i ¢apshlecifrdisplayang arvideiot ignal v€ the weitlirestioohlr progreissiye stapniilg systdma

Crcut: HoPEaR B8Rt s Enhie i R o dtBRR e FERIE R, < o
first wertical WhehGRAMHIAE ShEMAMdS- sigiet &f dhé)dnid@ectidnal bhnafpesiteai td he

present invention, there is provided a video display apparatus conprising:
a conver si &t ef the bidiregiienal ptaaning systesl ¢ sonversips mehadagspangiyg|to gfe tipe of

interl ace I.ng. L r essl ' S .ne) uding a
firet numbr CBRneLSidR bR Re B ARSI S REPERE R AR T V2 T ca
scanni ng fAﬁ%gu:ysf tiRstedent GRS isS8iplovitié atviddodgieplay appdratud and ae6aad

vi deo signal of a progressive scanning systemincluding a_second nunber of
scanni ng | GAEIaY imvetbed Rapablarel AFRVAVRG R yidecs SEBHAOR, & BEectiona rmpergssive
frequency; I i . S| i i t r .

ol tor i o AnTAE A bl B Gl RESHOEInRlRCA oaBRTE SV Bl & LEURREE of high (o
conver si onpicturegudlite itea pidireativnahgahning sgsteint 0 out put processed sai d second
video signal as a third video signal; a display part operable to display
said third video signal output fromsaid scanning line reversion circuit by
bi di r ect i opaLlosGRMYIIMERtifn SYnchroni zation with a vertical synchronizing
signal and a horizontal synchronizing signal after conversion by 30 said
conversion circuit; and an offset circuit operable to displace said

vertic synchrxpizin 0 ural it Jelds,inclyded in

i | | | f f .
each frane keep F‘f‘ﬁrg’t“gé‘?:lgg#%@lsgetcf %ﬂt%% p?efgﬁt ’gvﬁltﬁg}é?@’ﬁ’f i PgYAded) %wg%ﬁ d second

verti cal s&@ﬁlaya%)g‘rgtagé@ﬂﬁsiﬁga even tinmes said first vertical scanning
frequency. According to a fourth aspect of the present invention, there is

provided a vi ded cansqssiay cspiraperable bnprceisiendy first widee sianak obrencinfeshaped
oper abl e [ Qahififsy e & 5%%{:%% s%%ﬁxﬁgé nsgétg “in'cihfdﬁ{r%]é‘%gt, &l Moy o

or a progressiv canning's I'rst nber” of scanning |ines
i n each frsamniagdinea\in regcla ffantesaind/ hatihg al fisst aertical) séanainge frequenapdaridoto

convert said first videog si.gnal to a secpnd.videpo signal. of a progressive
ccanni Mo SPOERSFHATIE HOBLELN QRO HEneE S PR e soRRERIArT ane
and havi ngingluaffpébc¥id hifBdr oTSedMRinMirks n BAGOHANE ¥nd Ravik@RREMd VeARAl |

reversion circuit operable to reverse, alternately, the tinme base of said

second vi disensing firgkjuengyput from sai d conversion circuit every scanning |ine
and to output processed. said second.videq,signal as thir b sigpal; a
i spl 2y part opsraBnBedst g sl SR oGRSt A G e RS 05
15 scanni ngid sdeond 16Rb Sighal Sutheifirdém Bxiddoftvesivhi diealt cvedvehmdng fine and to
synchroni zation with a vertical synchroni zi_ng signal and a hori zont al

synchr¥ni Z9WButdresessedmidsseconshvidea signal gy adhirdvidspsignakon circuit; and
a display part operable to display said third video signal output from said
scanning line reversion circuit by bidirectional scanning in synchronization with a
vertical synchronizing signal and a horizontal synchronizing signal after conversion by
said conversion circuit; and
30 an offset circuit operable to displace said vertical synchronizing signal by a first
offset time every frame.
According to a second aspect of the present invention, there is provided a video

display apparatus comprising:



an offset circuit operable to displace said vertical synchroni zi nﬁl,s@E@ ZUUZ
so that said plurality of fields of each frane keep interlaced relation; Z0
wherein said video signal is of an interlaced scanning system said first
nunber is an odd nunber, said first vertical scanning frequency is even
times said second vertical scanning freguency and each frane includes a
plurality of fields. In the video display apparatus, the first video signal
of an interlace LNg.: t €S §.MEy: i t:ema udi ng
the firat number “ofanan cioh| dRldle  BEQRECS HrCvEs UpR0oF 45 FBpel
vertical ssamihggydtéa@uatygressiveostuntihg dystemtiheludiag arftstviuheteer oif goainigf a
progressive scanning systemincl udi ng the second nunber of scanning |]nes
in each frines laﬁacmg'mgmfi v HEst Verticalspanaing frsanencyr s inegnventiaid i ne
base of t s Vi LOidkS st . : '

line, and t Sgsgrgggl éél(ei@ods%gond 1\(/1!3%3%}1%1?%% I%F?éés%g%/g%atﬁﬁgg%yﬁé%tﬂ?@gm\g{%eo

si gnal .5 Fusectred number dfhicaxhing diees i epchlframe 3 bavipd aysecbndyveloiichl seatimgnal
scanni ng ip synchroni zation with the vertical synchronizing signal and the
hori zont al rE‘&}éBW’oni zing signal after conversion by the conversion circuit.
Thus, a video sj Qd&ﬁhi_n%flin%_r%rﬁbﬁ €Hédi96i?é_mﬂlélicﬁfek/@:%€,%1t%ﬁﬁw,Q_He axRiaR 8f 2

2 ~ SEP 2002 Sa unidirectional progressive scanning systemis displayed as
an i mage ofaidhseghngvisiearsigngliedtputyfrom saidiodiversioni cerit eseryrsnamunglise end to
Various of the first to.the fourth .as ectst .i@CJ ude. sams ‘gf the fol |l ow ng,
as. al r eady Y ARRErSSed idcond Ve sighal i o tird pide Sighdnindone i ngly and

othersign 5 Coni)idi'silﬂé)PPartTd]jéréﬂlé % di'ééﬂ@ﬁ"saiﬁ%ir@eviﬁéb Qfphan bRt frdf? dakti S
case, a video signal "of an’'interlaced scanning systemor_ a progressive
scanni ng sspenring ilingl rayersipnt piscwit &y nhidisestionnl seaaninignin Bynebronizationcwith rame

b i r oct | ovaniead kichvont i ofefel A CL BT RRHRRG e SRRy lmion the 1 o

second verdaicednvesidndingitf r equency. The first nunber may be an even nunber.
In this case, a video signal of an_interlaced scanning system.or a .
progressi ve scaWh¢ral i seqandverticl seanmnge frequengyie eae 1 saidhfirsg verticak in
each f J he first vertical scanning frequency is displayed by
bi di rei:sfrgsﬁg@qrslggrnhﬁ%égwm t he second nunber of scanning |ines and the 15
second verti cal Asmadingrg af third uspeoy .of The praseleanvéndiph athempisgoravided mawidéaur t her

conprise an qffset circuit.displacing the vertical synchronizing signal by
a first of&@?y?m?éatﬁ%‘é‘?‘f}pqsﬂ%ﬁm. In this case, the scanning direction for

each scanni ng |j Rend@sioR ik VYpeAbR! Yo FQ¥ERESETirQVeidYo STgARE oP¥inSigteriabdl t he
first offset tinme at a prescribed value. Thus, even if 20 an error occurs

bet ween t hisanring.sydem oaarirpgressiveescanging ispstemdReladiag adistiumgbar iohscamingt ween

|1 mes. ABucE o Spet ol SR Lt 085 CRARE ol o AT oG BEP

aver aged ofirst Yided signal@dsesecond didse sighaldsft £priogressive Scanhink g stemcincludingual i ty.
Thus, design accurgcy for the display part is Eel_axed. The fi_r?t of f set
time may b¥cord numberpf scapning ligesHnedcl frame and having, agsgeandoypstical spanniRgnni ng

direction fgmeg@sh scanning

a scanning line reversion circuit operable to reverse, alternately, the time base of
25  said second video signal output from said conversion circuit every scanning line and to
output processed said second video signal as a third video signal;
a display part operable to display said third video signal output from said
scanning line reversion circuit by bidirectional scanning in synchronization with a
vertical synchronizing signal and a horizontal synchronizing signal after conversion by
30 said conversion circuit; and
an offset circuit operable to displace said vertical synchronizing signal so that a

plurality of fields included in each frame keep interlaced relation;



line is alternately reversed every frame. The second vertical scahhi &EP 2002
frequency may be equal to the first vertical scanning frequency. In this
case, a video signal of an interlaced scanning systemor a progressive 10
scanni ng systemincluding the first nunber of scanning lines in each frane
and having the first vertical scanning frequency is displayed by

bi directional scanning with the second Aunber of scanning lines and the

i cal ing. . he fi fical.. Ay f :
15 The second vaRrEEoTd REME RS eACshnlfag elbenk ' U RGEON ffheppBYCTY

vertical seanfing@refusyency. In this case, a video signal of an interlaced
scanni ng system or a progressive scanning systemincluding the first nunber
of scanni ng | i ndscardingded fopehaspestiohtginsgsenhinvention, these {5 pravided arndasy

frequency %95’15-‘28@35%%&9%‘9%‘“ .i directional scanning with the second nunber
[ and a verti

of scanni ng al scanning frequency even tinmes the first

vertical scanni agohversjor ndicuit Tdperabled @0 rebeiel airstppideatsighalmay ah linfeblaced
conprise an offset circuit displacing the vertical synchronizi Jr;}g signal 26
so that a JSRORIAESYSFCIBOra RIPERESSIYRo$capRAAS Shstemdpclndinga frgpimbey of scagnmegp 2002
WD 00/ 0471 | ' . [ :
verti cal 513?1% lelgh(fq{z f’ﬁg‘%g“‘f‘gﬁlé‘?ﬁ#g?g?%{ [st%ﬁzcggﬁgl %g{éqtﬂﬁ%cgb?%(fgfﬁn& g?‘s aﬂ el ds
i ncl uded i firseailko sigaaktocaseckst pideo bighhlasfedprogleative scantiing Sy stemangudingrae

quality can 5 be ipproved. .The second, vertical,scanni ng frequency may be
tw ce the fepnd nyEpen %faqcagrea&ﬁwﬁ@lw ?@HJ&%@?MLH@V%@ sgeandeyerigal Sy
di spl age tﬁl@qdéﬁé}t;i cal synchroni zing signal by a second offset tinme every

other field of €ach frame. 10 In this case, a video signal of an interlaced
scanni ng syst ena seanningripgrewsssion ckonhopenapls yosteaense,ridtermialy thdhemeibasgt ofiunber

of scanning.lines.in each frane and having the first vertical scannjng
Frequoncy T4 MG et Hepabh P E0RSAAYcBarmr e S s iae R RithBer of
scanni ng | buips RockssdaBaikbsetend vided sighaliabaikird ViIGySRAN); t Wi ce the first
vertical scanning frequency, while odd and even fields of each franme can

keep i nterl aced? rdispdayi pact operable thaligplayt gaid hird| vidgo signabeuipypde daidrhe
d, of f ] 1/.4 t. ' | i 0, DEE | dd
e av {R8hybl TR GRRL e LERRE, rS0ERE P sPRURRELg JHRS, ©

nunber mayvdiicat éechirdniging tsipmal anidsd hotizdieal. syhehrbhizihgosigal aflervdofieersivindsyal  of
an interlaced scanning systemor a progressive scanning systemis displayed
by bi di r ect3GFRAVESHPIEENH; #¥ wi t h scanning |ines of even times . Thus , the

picture 2 4 SF fsdQRuitRdpeAbRAG! dsplace said vertical synchronizing signal so that
said plurality of fields of each frame keep interlaced relation;

20 wherein said video signal is of an interlaced scanning system, said first number
is an odd number, said first vertical scanning frequency is even times said second
vertical scanning frequency and each frame includes a plurality of fields.

In the video display apparatus, the first video signal of an interlaced scanning
system or a progressive scanning system including the first number of scanning lines in

25  each frame and having the first vertical scanning frequency is converted to the second
video signal of a progressive scanning system including the second number of scanning
lines in each frame and having the second vertical scanning frequency. The time base of
the second video signal is alternately reversed every scanning line, and the processed
second video signal is output as the third video signal. Further, the third video signal is

30 displayed by bidirectional scanning in synchronization with the vertical synchronizing
signal and the horizontal synchronizing signal after conversion by the conversion

circuit. Thus, a video signal of a unidirectional interlaced scanning system or a



8 quality can be inproved. PCTIJP99103772 The second nunber rrayzblb 8EBI2002
the first nunber. In this case, a video signal of an interlaced scanning
system or a progressive scanning systemis displayed by bidirectional 5
scanning with the sane nunber of scanning lines. The first video signal.

may be of an interlaced scanning system, the first nunber may be an odd
nunber, the first vertical scanning frequency may be even tines the second
vertical scanni ik E@BHANERASNe [sEaAHng 8Ystém Gk UighlayeR! 4 & it bf High
fields, and the vertical synchronizing signal may 'bé displaced so that the
pl urality piftufé quality of a biduhctionahscatmiog sysi¢ror | aced relation. In this case, a

id i | of i nt erl i t i di nb f
Scanni ng I nes. VAot M8 G doth ke incRide forirap e follbiite: iy
frequency difeady SRGA¥Ed Ol HdyeshtiiRRY PERABI themWsbite t dis1$ efNEiHREREr  Of

scanning lines and a vertical Scanning frequency even tinmes the first
verticdl sewmbihatipnf requency, while the plurality of fields of each frame

can keep interlaced rel ation . Thus high picture 20 quality S
ttained. o ehe IS e BEAP A E ol Ah bl Gefer B’ Gl et
i nventi on, intdfRt&l scanfihg\siystesh dt aprdgRsdis Maayingaiyhes iBeEingSheedd Rambkeps
of: receiving a first video signal of an interlaced scanning systemor a
progr essi vef SkeBRAE rlines yistaash | frame and diasing; thst firse yerticalusrsaningf fragugney iy
lines in ege a{']erd?ﬂg? b?‘ﬂgct? ﬁ?géa%giq% \Pltﬁ e ¥&Lh4 %ﬁ!ngéﬁéﬁwdj%hgﬁﬁx%%ﬂ&%e
converting sal ir St vIdeo Signal® to a second video signal “of a

progr ersi vacsbvuticy) satmirgfréquehesi ng a second nunber of scanning lines in
each franme and having a second vertical scanning frequency; alternately
reversing the tTpefiFtqumber gayibe epsven umhsT-singthiy casgen videoatignHel1an | i ne;

outputtin Sal J ! t:hiar G Yl L .
G sl ayi nanRERERPIAtyRE ERTR Wb bEERyC LARAe SFeBn Bk Do nlfiBlr
synchr oni zeft scanning tlinea iuesach dedme ynd agivnigzihaofirst gericalasmnpingdiréqentylis

synchroni zi.nq signhal.after conversion: .and 15.displacing _said.vertical
synchr oni SindeaEiRa iy donal SRl St 18 Freoas pGBeEit StagiBe ineh ahi
si xth gspe&gomvgrﬁ@alggﬁﬁmgfrgwﬁ@,i on, there is provided a video display
met hod conprising the steps of receiving a first video signal of an
interl aced scanbhyideq skisplayoapparanogragstarther comprise an offset circuit displacing

the vertical synchronizing signal by a first offset time every frame.

In this case, the scanning direction for each scanning line can be alternately
reversed every frame by setting the first offset time at a prescribed value. Thus, even if
20  an error occurs between the forward scanning time and the backward scanning time or
between the brightness of forward scanning lines and that of backward scanning lines,

such an error is



scanning systemincluding a first number of scanning lines in eack §r &P 2002
having a first 2o vertical scanning frequency; converting said first video
signal to a second video signal of a progressive scanning system i ncl uding

a second nunber of scanning lines in each frame and having a second

vertical scaeorg7iir equency; alternately reversing the timeThasesot said
second video signal every scanning 25 |ine; outputting processed said

second video signal as a third video éignal; and displaying said third

vi deo signal by bidirectional scanning in synchronization with a vertical
synchroni zi ng signal and a horizontal synchronizing signal after

conver si onay o el RrsAid 3epand ¥6r hGak 5628881 SFAMANGE kheequal to

said first vertical scanning frequency. According to a seventh aspect of

the presentydapeniy herghss, Lee j | $BkaYi ¢enprising
t he stepsn%jfé thgg%iE&P Z%Odzssgg'érggggi%?%f%%%ﬁ Vi dejéﬁgii%ﬁgla gf an

i nterl aced; $CadyHiag Systemor a progressive scanning systemincluding a
first nunber of scanning lines in each frame and having a first vertical

scanni ng frequenty; reosy Ayifised Sihél ldy b NaULQ RogdabntQl &dw@aang Vi deo
signal of a progressive 5 scanning systemincluding a second nunber of

scanni ng | peretod.n eacinhifs Gade AlHe Ba\dnnd ng SEcadil et bt eakhIamning
frequency; alternately reversing the tine base of said second video signal
every scanhimg id rd;tecunpelyi ngveroed sserysdimhneecond vi deo signal as a
third video signal; 1 o displaying said third video signal by bidirectiona
scanni ng i n synGheoaegand orentiiidalasvenhingl £xgqudnamnimaynpge ssquedl tand a
hori zontal synchroni zing signal after conversion; and displacing said
vertical sthefdigsitzventeahsicaspinaairequsngysl | fp Viig casgs a vdideded in
each frame keep interlaced relation; 15 wherein said second verti cal

scanni ng ffERAINCYE | anedBiCFLABRA SEFANRLRGt SYSLLMCRE $c RFAFRESEL&§uency.
AccordL(?g to an ei gth aspect_of the present inventian, e i.s provided a

oo S oA BB B SR E18, SR b PEnEoaTTINS dipBaco oi gnal
o 70k oL AR, AP ST R A PSR RE R AnRAR R o
tEio’S oo eGP RKe OERIBELL Ml LESh e S0cahBNtghd o secone
scanni ng | $HeTahR188CIH AdfTRa20 e M Fertical scanning frequency as
the first vertical scanning frequency.
15 The second vertical scanning frequency may be even times
the first vertical scanning frequency. In this case, a video
signal of an interlaced scanning system or a progressive
scanning system including the f£irst number of scanning lines
in each frame and having the first vertical scanning frequency
20 is displayed by bidirectional scanning with the second number
of scanning lines and a vertical scanning frequency even times
the first vertical scanning frequency.
The video display apparatus may further comprise an

offset circuit displacing the vertical synchronizing signal

26 so that a plurality of fields included in each frame keep



a second vertical scanning frequency; 25 alternately reversing tze4t$EEP 2002
base of said second video signal every scanning line; outputting processed
said second video signhal as a third video signal; displaying said third

vi deo signal by bidirectional scanning in synchronization with a vertical
synchroni zi mp ®rgnal and a horizontal synchronizing si gnalpcabir®r3Bde
conversion; and displacing said vertical synchronizing signal so that said
plurality of fields of each frame keep/ interlaced rel ation; z4s EP

zooz 9b wherein said first video signal is of an interlaced scanning

system said first nunber is an odd nunber, said first vertical scanning

frequency |st&VEEdd TS asdbd, second vertical scanning frequency and each
frame includes a plurality of fields. In the video display nethod, the

first video signgl +8hs2Bab8! SFLAGRE-ICANNISHYRrsY S I Yighdd QY @esi ve
scanni ng system i ncl udi ng the first nunber of scanning lines in each frane

and havi nga{dy1 dddth¥erng phusaaney e fe1ead8 e lvicoMesd @l franehe second
vi deo signal of a progressive scanning systemincluding the second nunber

of scanni ngad iNRp LAteaChcéd AEaANGnhaViRgs | heSpEabEry afdd iy S@anni ng
frequency. The tine base of the second video signal is alternately reversed
every dranwe nmproved.and the processed 1 o second video signal is output as
the third video signal. Further, the third video signal is displayed by

bi di recti onal s@aensagond veytdibadnszaininy Srebuerey inay beyneivortihz ng
signal and the horizontal synchronizing signal after conversion. Thus, a

vi deo signédrstf werbichk estammixlg i fiteqtemweyl, saedinthg syst em effset

uni directional progressive scanning systemis displayed in a bidirectional
scanni ng s§krewhtasmayn disngacef the gienfiisalr sypshgori+ing sdgradudyor t he
fifth to the eighth aspects include sone of the follow ng, as already
defined. F3RARd (RfFfsst itdmal pYeTYice thRr tHehd 96neashnfF§™and others in
conbi i on. g + S E P 2002 The first number na.%giegﬂlodd unber. 1In
this cibe, a vi d8otBEGEASST Sl ARPEF SRR W Aint ALESYAT S GRRE M B00gr essi ve
scanni ng systemincl udi ng_an odd nunmber of scanning,|ines .i.n each frane
and having THESH (Fc PEPEFEAFILE SIS SYaERn, Pevt iy Sk Biyse

bi di recti qpgl [ ' u 0 or-Tala¥ ' d the
second vertlgé 2@2ﬁ%%ﬁghbpe%gg%%$59¥%%ﬁ¥???&enéﬁger ma nggﬁﬁgggn nunber .
In this cag@rtfoat AeOartliNA! £1iUquhdyn & | RGN AN HN b AUH LV 1nA
progressive 10 scanning systemi ncl udi ng an evén nunber of scanning |ines
in each freseEnmity e ki &sdddnid MeddrC Al Samning Liagderey ithedi spl ayed
by bidirectional scanning with the second nunber of scanning lines and the
secondlévervexilcsl apanngn§ rfagyeeayy tinbce itheof tifsipiraytheahcbarminfgur t her
include a step of 16 displacing the vertical synchronizing signal by a
first offsérequencyyaihiler add andrevén <fieddls ofheach afwAng hin &&eron f or

each scanning line can be alternately reversed every frane by setting the
interlaced relation. Thus, the picture ‘quality can be

improved.
The second offset time may be 1/4 the horizontal scanning
20 period. Thus, odd and even fields of each frame can keep
interlaced relation.
The second number may be even times the first number.
In this case, a video signal of an interlaced scanning system
or a progressive scanning system is displayed by bidirectional

25 scanning with scanning lines of even times. Thus, the picture



first offset tine at a prescribed value. Thus, even if an error 2(?-53’0&58 2002
between the forward scanning tine and the backward scanning tinme or between
the brightness of forward scanning |lines and that of backward scanni ng

| i nes, such rror is averaged on the tinme base to cause eterioration
of the pict u‘?@o Q1214 ty. Thus, design accuracy for a displ a@‘p@ﬁ‘g%’&%& 26

rel axed. 2 ~r S E P 2002 WO 00/04714gPCT/JP99/ 03772 11 The first offset
time may be half a horizontal scanning period. In this case, the scanning
direction for each scanning line is alternately reversed every franme. The
second vertical scanning frequency may be equal to 5 the first vertical
scanni ng f qeglittgycan rbd hingpisasal. a vi deo signal of an interlaced scanning
system or a progressive scanning systemincluding the first nunber of

scanni ng | i nes iTheaekohdanembex neyw begeqhel fia theviixstt ambezrnni iy
frequency is displayed by bidirectional scanning wth the second nunmber 10
of scanni nghlisreaseand vhéegmtgnadr oif calt igdemliangdf seapmlngy sgstenecr | r st
vertical scanning frequency. The second vertical scanning frequency may be
even ti nmesat RECIFeSAive radaniinge anAtay 19 crmayed Ryt hidliregklonal/i deo
signal of an interlaced scanning systemor a progressive 15 scanning system
i ncl udi Ag ERBLRIRG tWikihidre grame: AvAbeg PEngSanM s HYeSane and having t he
first vertical scanningafrequency i s displayed by bidirectional scanning

with the second Mfnbersssvidenfiaral Rax %%éfaa’\’lér’(‘ieféla%éaﬁ?ﬁrﬁbmfgr equency
even times the first vertical scanning fr ency. The video displa

rr;t hodI may 5¥ EE?IHLF?*Fﬁ\éﬁf&;“%f“%?féwa%?eg%ﬁggg’iuﬁ‘g& héz(?\?eé]jtris\é%i'fegf/jrﬁ%rl IOoniyzi ng
signal so that of fields included in.each fr i,nterl aced

| [ i
PLrn on’ FiRbnfad BEEUhENeP! mhl T bR SR e, i et TS oAl

di spl aced i 0 i e i d i N< € AE SEP
5005 v oorBaba e Prebfady, Sadd kc‘g%“iqu#ﬁ?%ir‘f%ecgﬁh‘?%f Atrol. fhus, the
pi cturgoquakbiys CaRaPend FRERY 1 SMRrIRmaRd nYedid LAl nsf PNAMspId&aPency may
be twice the first vertical scanning frequency, and the step of displacing
5 the vert geath£yRGRr PIMFADGt PiNglielay dMehederfand Repf ift&flamang t he
vertical synchroni zing signal by a second offset tinme every other field of
each franerellatidms case, a video signal of an interlaced scanning system
or a progressive scanning systemincluding the first 10 nunber of scanning
lines in each frkmthdsdchaei ng tided isignaleefiamlingezincad $eanpinry is

di spl ayed by bidirectional scanning with the second nunber of scanning

| i nes and sWetemAmcdadisgaaniadsl nrabee afyseapeing Adnesrin egeht¥%ae scanni ng
frequenﬁy, whil e odd and even fields of each franme can kee&:lS i nterlaced

rel ati oR. PRedaNY phetfies ysertigad AP ing F5oewen s d SsetePtP¥i set tine

be 1/ 4 hor j I i jad.. .Th d d i f h
TRy b6 11408 BPELZON Sl SO0, BT TSRO AL PYET Lyl o cacT
the first Rugberand bQE%iEQi.eséaﬁni’ég%‘}ie?ugH@ @e@'&bﬂn{éts_eghécﬂké@a””' ng

system or a progressive scanni ng systwer I'splayed by bidirectional
scanni ng Wyt $6A1 HdahnlinCEreGueNEY, WniBE thd Ploralips o¥ ¢hdifs of

each frame can keep interlaced relation. Thus, a high picture

20 qguality is attained.



quality can be inproved. 25 The second nunber may be equal to theZIérsgp
nunber. In 2 ~r S E P 2002 WD 00104714 PCT/JP99103772 13 this case, 2002
video signal of an interlaced scanning systemor a progressive scanni ng
systemis displayed by bidirectional scanning with the same nunber of

scanning lines. The first video signal gay be of an interlaced scanning 5
system the first nunber nmay be an odd runber, the first vertical scanning
frequency may b t I, G nRJ.NGg: f Yors ch
frans mmy 1 nol uasc e P b "SpaE R, bRk Rert Bt SBOMET RaR T

f urt her i ndikpide nretlsideqonegrisitigsthe sepsof:t he vertical synchroni zi ng signal so

that the 10 plurality of fie&ds_of e ch,frqme keep.interlaced relation. In
this case, a vi't&eivViiegharstondegrsigna of pa drigriaced RaARMNg SEQEmOr Adpagiesivan odd

nunber of I in j 4 fr L g rst re. )

scanni ng fr&%gﬂg%c%gsédg g-ll%lsdp()lﬁh a@ggﬂ%ty eﬁ?%@ﬁgﬁgﬁgﬁ@gﬁ%{éﬁgﬁvﬁ# t%éﬁgeaé%dcond
nunber sf lsaviga figst Yerticalnseansingl frequedicyj cal scanni ng frequency even tines
the first verti cal spanni,ng_fre%gency, whi |l e thg plurality 1%)f fields of
each frame can %QUWEINg &if Jirelq videp Signgh to arprsond viden signaf; ok ArrogiaTTy i s
attai ned. Jhgnikox ' t RIS r : :
advant agesS of l%%ﬁ%%ggﬂta&?ﬁ\%e%ﬁnon w | %géé:az)ﬁneh%r%oﬁlr%g lggﬁﬁﬁ?@%ogn&%ge

f ol | owi ng alsgcaind gertidalscrining fequdncy:he present i nventi on when taken in

conjunction with the acconpanying draw ngs.. 26 Brief, Descrjption of .
b i s 74 eGSR S FoB et Raidog s e el Bvery Befhning ¢ 1
( d) gre ggnceptual diagrans show ng a video display nethod according to a

first enbodi ment of the present invention, Figs . 2 (a) to2 ( d) are
concept ual di agputpattiospmaessed seiddeermd vidensignal aee Hutl videwsignaly to a second

enmbodi nrent of the present, j.avention: FEi.Qgs.. and 3(h) are ncept ual

di agrans show n‘é}s l%mngésglddilgr& ‘Qge%glgﬁ%lal%'aéﬁg&%i)'%ﬁpf%”élr%ghﬁnr%’nggfﬂgﬁgﬂ%rht of
tEe pr esenvith Ny eeriicd; syhdhfonting 4(ghhl and 4 (lorizafl CncRphizaly digagl after
showng a conversion; and

15 displacing said vertical synchronizing signal by a first offset time every fame.
According to a sixth aspect of the present invention, there is provided a video
display method comprising the steps of:
receiving a first video signal of an interlaced scanning system or a progressive
scanning system including a first number of scanning lines in each frame having a first
20 vertical scanning frequency;
converting said first video signal to a second video signal of a progressive
scanning system including a second number of scanning lines in each frame and having
a second vertical scanning frequency;
alternately reversing the time base of said second video signal every scanning
25 line;
outputting processed said second video signal as a third video signal; and
displaying said third video signal by bidirectional scanning in synchronization
with a vertical synchronizing signal and a horizontal synchronizing signal after
conversion;
30 wherein said second vertical scanning frequency is equal to said first vertical
scanning frequency.
According to a seventh aspect of the present invention, there is provided

a video display method comprising the steps of:
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vi deo di splay nethod according to a fourth enbodi nent of the presen
invention; Figs . 5 ( a) to 5 ( d) arc conceptual diagrans show ng a
vi deo display nmet hod according to a fifth enbodi mrent of the present 15
invention; Figs . 6 ( a) to 6 ( d) are conceptual diagrans show ng a
vi deo display method according to a six§h enbodi nent of the present
invention; Figs . 7 ( a) to 7 ( d ) are conceptual diagrans show ng a

video 20 displ %caeﬁl?qiﬁﬁ,@ ‘?Rfeg's@lal Bf an SRMEREd sel Rt of atﬂi‘@greis%e nt
invention; Figs d ) are conceptual diagrans show ng a

vi deo di spicayning system ami@dldg naq" rsionwmbes jof Iseannéngoliatis i gacloframp ang hevisgta

i nventi on; to. 9 ( d) are conceptual diagrans show ng a
vi deo @‘%Q%{%ﬁﬁﬁﬁ’?‘%&%’/eﬁ%m PCT/ JP99/ 03772 15 di spl ay met hod

accor di ng to a wnnéxhlngrrmﬁlﬂmmld@d siglﬁﬁl B @seabnd RIGRO digmil dFi @proghBéste and

10(b) are conceptual diagrans showi ng a video display nethod according to a
tenth Snbo¥rrng sytem frclwling a seqondinyinbse p%wmmgélneqm(%ﬁyh Aramerandyavinge

concept ual di spl ay nmethod according to an el eventh
renc® 508 80500 40 feclercl

enbodi ment” 0 e presen Fags. 12(a) and 12(b) are concept ual

di agrams show nalterthtély teetesinglitliptimy b bbédaidoecsidi vided sighalt evel§ sdanning
enbodi rrent of the present invention; Fig. 13 is a conceptual diagram
showi ng a Niegeo di spl ay met hod accor di ng to a thirteenth enbodi ment of the

present inventigp, utﬁﬁ Efo%@sfse&%la)se@)rﬁg V}(ﬂ:()t%%rﬁf &5 fﬁiﬂ?%@&éb igif,29r ams of a

scanni ng structur perfiormn erform ng fset processi ng on a
verti cHl synchrdlsplaymg ssidgthirtd \edmargagnpnielg'cmdhemhdhabtcanmngtlhesymhxlmzaimmpI ay
met hod shown in Fi 13 respectivel and F| 14(c 21 and 14(d) are.timng
charts of WHe % apritahisyehroireng: Signdl aad sh diedizonta] éy ohgoiging " Hiely 2ffffagr am
showi ng t h@notkisnt i€ of a video display apparatus inplenenting the video
di spl ay nmet hods according to the first to thirteenth enmbodi nents of the -~
present i nvent i displagitg Fiid vert®al synghrohigirig sigred sathat hpWirality ofi fickisindudade of a

in each frame keep interlaced relation;
15 wherein said second vertical scanning frequency is even times said first vertical
scanning frequency.
According to an eigth aspect of the present invention, there is provided a video
display method comprising the steps of:
receiving a first video signal of an interlaced scanning system or a progressive
20  scanning system including a first number of scanning lines in each frame and having a
first vertical scanning frequency;
converting said first video signal to a second video signal of a progressive
scanning system including a second number of scanning lines in each frame and having
a second vertical scanning frequency;
25 alternately reversing the time base of said second video signal every scanning
line;
outputting processed said second video signal as a third video signal;
displaying said third video signal by bidirectional scanning in synchronization
with a vertical synchronizing signal and a horizontal synchronizing signal after
30 conversion; and
displacing said vertical synchronizing signal so that said plurality of fieids of

each frame keep interlaced relation;



2 4 S E P 2002 WO 00104714 PCT/ JP99/ 03772 16 reci procation pr oces;'ﬁgsr%r?)tzonz
of Fi-g. 15; Fig. 17 is a block diagram showi ng the structure of a

reci procating signal processing part of Fig. 16; Fig. 18 is a timng chart

for illustrating operations 5 of the reciprocating signal processing part

of Fig. 17; Fig. 19 is a block diagramghow ng the structure of a

reci procation control processing part of Fig. 16; Fig. 20 is a timng chart
for illustrati nghQpRr ahd s Alled sTERNLIPSOIP S laRY WRAMMRy dpbiehMsatfien

circuit shown in 10 Fig. 19; Fig. 21 is a tamng chart for illustrating

oper at i onsnumiber e anpatkl pumber, iseid Hiseveoiddl sensing frequenny ds even tinghoaid i n

Fig. 19; Fig. 2 . fl hart show .at.i f CP f 15 Fig. 19;
A T NN ETP N R TN T T
system Fig. 24 {HeUslERURDIF OMPENiHORAL videb dig B8 tromalntiritced lsakRishe

scanning system and 20 Fig. 25 illustrates a bidirectional progressive
scanni iy sSysteaner Bprograssise s¢anningystgimigelddingt the firstwambeonof foahunid does i of a

vi deo di spl ay et hod, accor di to t.he 25 present inventio e, now

descr i bed Yk AP GGV (et erti sEanghng Beisnsy Ve FoRsd 16 o pbeond

PCT/ JP99/ O@ddlsighat)of aPrdgreshive dcBniifg sy drh oNdlidingl BfCdebdid Mimb&GTRBANMgOf
forward paths in bidirectional scanning is referred to as trace ( forward
scanni ng )linesameachdramé syl bevingdrwesandpgrtivgl scanniag drequenayo The timethesgef
(backwar d [ o 5 .Refierrin ' . ( : |

Ci'rol o srE AR ideo RS alGielel ke shely Bhnlife diteraft e p it
scanni g | deb&sd videolkighslris oneut hothe third ©1des siphalvFaehen) theothird nédeotsigil ied by
i nterpol ation. Synbols FO and FE denote odd and even_ franes res‘tl)r\%cjt ively,

and synbol displayednby rhidigestional seangingaiy sgrchrpiazations with qeertieal pwaehsprizing

Synmbol 1L | : Qi ' Sﬁﬂﬁo 145 d one
hori zont alsq cgﬁﬁﬁ?ﬁ% %Zﬁog lgé}cgfsb%l ﬁﬁgﬁgg%gaﬂeg@%‘féﬂg? S o(/vJi g@?d@%?@pl ay
nmet hod accoudidirgctionah ifiterl aded esthndhgesystem§ of hanidietiohali progression scdningiy, 1( a)
15 and 1(b) are.c ,nceg;t al dﬁgﬂ_rams f scanni n% | i nes and a scapni.n
structure SWER & ¢isPle ‘E‘Elm§y PStongt srRnRIngSyYISTHb RS Aiinage Ydhieh ittt

pr ocesg NORKES. Y frame, and Figs . 1 ( ¢ ) and 1(d) are conceptual diagrans
of the scanning lines and the scanning structure with the verti cal

synchroni zi ng sYapeus dfthestifih exthe¢ighth afpeeie ingludscome ofghe{adloying, ase.

Scanni ng <R tE Blay ion ok TRt ARy RO BESIRG 225

scanni ng |dongsindtfonsubj ected to




i nterl ace/ progressive conversion (hereinafter referred to as 25 2/4D SEP 2002
conversion) and progressive/progressive conversion 2 4 S EP 2002 W

00/ 04714 PCT/JP99/ 03772 18 (hereinafter referred to as P/ P conversion) ,
and displayed in a bidirectional progressive scanning systemwth the
vertical scanning frequency of 60 Hz and 1050 scanning |ines by

reci procating deflection. In this case)oscanning line 5 interpolation is
performed on the input video signal by an inter-field operation or an
intra-field operation in I/P conversion and P/ P conversion, to quadruple

t he nunber of the scanning lines. Further, an input video signal of a
progressive scanning 10 system having a vertical spanning frequency of 60
Hz and 525 scanning lines is subjected to P/P conversion so that the nunber
of scanning | i ne%hesEiRAtnambermay]ibeplagyedd el ey di ABcEhbsgasgs.ogr essi ve
spanning systemw th the vertical scanning frequency of 60 Hz and 1050
scanni ng | ivigkeohgigral pformidntgriscadrsaanting sreteR (Gmg RPIHegsive(a) to
1(d)) an input video signal of a progressive scanning system having 525
scanni ng | iSf@Rnings §BF tem cnqlnding apno@d wmberEe&nhseppREnG aklnagednscanni ng
lines , and hence the scanning 20 directions for the respective scanning
lines aPe iahehy ifeame: andavbindihg £1irKé vagtingl everniiigrdaauessy FE if
the vertical s nchronizing?signal is not subjected to of fset processing

every frangs 935Bhavpdity PigireqtignahFopppinaviki the serepd fumber
o 108 i 1051078 SRR .
respective scannihG FHIRS THAPSCOBYCEA #h TYRD GHICERY ebbriHSAREeRO ang
sy o Be bS] (R T Bhon Rl do 82 Lrdbloaliou o v deo
95 ) SO o7bfes YRR 8 HARIFeE"E AR R AT B (.
o o6t D1 RRAL RN AV A S velhoh) BB A4 e R eP o
vertical synchygphzied vy 8981 r8UPl 654 £& dadndhbSFLtR e 880 Sifve. " ame.
of scanning lines and the second vertical scanning frequency.
The video display method may further include a step of
16 displacing the vertical synchronizing signal by a first offset
time every frame.
In this case, the scanning direction for each scanning
line can be alternately reversed every frame by setting the
first offset time at a prescribed value. Thus, even if an error
20 occurs between the forward scanning time and the backward
scanning time or between the brightness of forward scanning
lines and that of backward scanning lines, such an error is
averaged on the time base to cause no deterioration of the

picture quality. Thus, design accuracy for a display part is

26 relaxed.



According to this enbodi nent, an input video signal of an interl e?cédSEP 2002
scanni ng system having a vertical scanning frequency of 60 Hz and 525
scanning lines is subjected to I/P 15 conversion and P/ P conversion so that

t he” nunber of scanning lines is quadruped and the vertical scanning
frequency is gRIWRIAEd to 120 Hz, and thereafter displayed ﬁé’r/ﬁsvg/osm
bidirectional interlaced scanning systemw th the vertical scannl ng
frequency of 120 Hz and 1050 scanning lijnes by 20 reciprocating deflection
In this case, the vertical synchronizing signal is subjected to offset
processing by a 1/4 horizontal scanning period when the second field f2 of
each frane is started, whereby interlaced relation can be kept between the
first field fl an@hestitat ofEeatl ims gaybe halfja haEiRopte SRAOON®I714
PCT/ JP99/ 03772 20 Further, a progressive scanning system having a verti cal
scanni ng fr RSy ofn ddipcased sgerminhdirpacion $ox gfclciannigop/ P
conversion so that the nunber of scanning lines is doubled and the vertical
scanni ng frettendy AdteERIEsleFavereed eyery £RaMe hereafter displayed in a
bidirectional interlaced scanni ngﬁsyst emw th the vertical scannin

frequency of 120 HPeFREIMEFOSLAAAL FANHEY SyCARGREY a3t PRGCER é&ion. In
t hi t tical h i Zj i | i bjected t ffset

or oceasr Ml bhe LA RO SHARLar SRS 72 SHBOBET T o BLe (RS SCeROA4A el d {2
of eaph frane i S stq;ted, Mger§Qy<%pterl ced rel.ation can_be #g t Qgtmeen
the first fidtPd UnPY nE EELHES i WHFLI FH ff 1 BFg¥ %(%’5 to

2(d), an i Nyt i 480 5LONR! 1 0N AARGOBKEINIAS. ARARDLNG SYSLETHIAAG 525
%5 gugj eCJt ed' to %E EQ% %r ane

scanning lines 1s / P conversi on. as even

scanni ng |'i Ngs ¢a@ft NERCENA P:%ﬁﬁ@%ﬂé‘@iggﬁ%ﬂtq%lfé’éa&ﬂ%gr £58GEd 4

scanning lines are identical to each other in the odd and even frames FO

and FE i f thes uqrsbha?édwsmapﬂéaiméﬂ gBahnifg RAknSHRS @ecRdal unfdrs et
processing 20 every frame, as shown in Figs. Z%a) and 2(b). Wen the

vertical 16y néfiseanaiing BirdahnastieiBamnét vk tixa0f b68hnPiPEeegubgcPlasa hal f
hori zontal scanning period every franme, on the other hand, the scanning
di rections fthe thierstespeticar scamimyg flregqasnaye reversed in the odd and
even 25 frames FO and FE, as shown in Figs. 2(c) and 2(d).
The second vertical scanning frequency may be even times
the first vertical scanning frequency. In this case, a video
signal of an interlaced scanning system or a progressive

15 scanning system including the first number of scanning lines
in each frame and having the first vertical scanning frequency
is displayed by bidirectional scanning with the second number
of scanning lines and a vertlcal scanning frequency even times
the first vertical scanning frequency.

20 The video display method may further include a step of
displacing the vertical synchronizing signal so that a
plurality of fields included in each frame keep interlaced
relation.

In this case, the vertical synchronizing signal is so

25 displaced that the plurality of fields included in each frame



1'+ S E P 2002 WD 00/04714 PCTIJP99103772 21 Figs . 3 ( a ) and glt §%P 2002
show a video di splay nethod according to a third enbodi nent of the present
invention. Fig. 3(a) is a conceptual diagramof scanning lines, and Fig.
3(b) is a conceptual diagram of a scanning structure. 5 According to this
enbodi ment, agyg gyikt4 Vi deo signal of an interlaced scanni ngpSypbH@Ey-Ravi ng a
vertical scanning frequency of 60 Hz and 525 scanning lines 1s subjected to
| /P conversion so that the nunber of saaning lines is doubled, and
thereafter displayed in a bidirectional progressive 10 scanning systemwth
the vertical scanning frequency of 60 Hz and 525 spanning | anes by .

reci procating deflection. Further, an input video signal of a progressive
scanni ng sysidmM®eP; daterlagad gglatiemni E‘&“ﬁr’ et RAFtgresguakl h Fams
scanning lines is displayed in a bidirectional progressive 15 scanning
syst em wi t h RheMPECVREal ~ scanning frequency of 60 Hz and 525 scanning |ines

of o progr eesi ve SERMATRICYEt LML ITRDR808 KNS MNES CERGH Pram o
Cespetti ve e RaTFRREL SERRE Y ARRRMETY & Ry CiAR0R i9aidines ana re
s shown | n Fiyer SRS DMl otEau e o SHHAR WY RGN oREE o, oo
nventton Mg TS 0 P4 SRR SRR s ¢

conceptual di A &Ry 8eABRI Ffbld RS ea@RdrFhfe. 4(D) is a conceptual diagram
of a scanning structure. According to this enbodi nent, an input video

signal of an interhaerds SR A0v S ¥NgRALI Y #h MRtehrGated CEEHHTIDP
frequency of 60 Hz and 525 scanning lines is subjected to |I/P conversion so

that the nunbestenf o3canprogrdddins isgatfniiby esky st tiae1vaihyCoihe SRiadEY NQ
frequency is converted to 120 Hz, and thereafter displayed in a

bi di r ect 1®natuniberefasednstagliimgssist eachi fiandeande hbvény shwanitimst
frequency of 120 Hz and 525 10 scanning lines by reciprocating deflection.
I n an i nput vextdsadi granndnga fpeayersyi e ddsnhayesd syt bidheestkpralverti cal
scanni ng frequency of 60 Hz and 5Z5 scanning |ines, further, the vertical
scanni ng fr e}RAIERNG FiddnFbet 8§cPpd120mbpr (0foseaRRinthel Mnafeiing (ks

di splayed in_a bidirectiopal 15 interlaced scanni ng systemw th the

vertical scaffingd ¥ 86aRMRY SFeqoenel tytgesde SAnRhiiRF HiicRdsSEpning
i ti defl ection, . Fi 4 d. 4 h i t vid i | of
ot bor easi verSiarih, WBaaf o, s vBBS e L e ol YRt £REY FaRiReie hae
dd i i i nt | at | t th
frrst r Y ooprtdiiaad e ik 1) Bhp8STink® BIAAR LR EFDbaRC HECT (e

vertical synghyQuiZd.ng signal every second field f2 of each frane, as shown
in Figs. 4(a) and 4(b). 25 Since each frane has odd scanning lines,

further, the 2 4nhg Fedbrd02r¥€: 00 hd¢ T/ APRHUAIZ6A1AT SEAMHU Y
directions for the respective scanning lInes are
period. Thus, odd and even fields of each frame can keep
interlaced relation.
20 The second number may be even times the first number.
In this case, a video signal of an interlaced scanning system
or a progresslive scanning system is displayed by bidirectional
scanning with scanning lines of even times. Thus, the picture

quality can be improved.

25 The second number may be equal to the first number. In



reversed in the odd and even franes FO and FE with no of fset prc%&sﬁElg 2902
the vertical synchronizing signal every frame. Figs . 5 ( a) to5 ( d)
show a vi deo display nethod according 5 to a fifth enbodi ment of the
present invention. Figs. 5(a) and 5(b) are conceptual diagrans of scanning
lines and a s¢@yilotgs Structure with a vertical synchroni zi ngegjpdgghrnot
subjected to offset processing every frane, and Figs. 5(c) and 5(d) are
conceptual diagranms of the scanning limes and the 10 scanning structure
with the vertical synchronizing signal subjected to offset processing every
frame. According to this enbodi nent, an input video signal of a progressive
scanni ng system having a vertical scanning frequency of 60 Hz and 262
scanni ng | i ndsls §a8gp g ¥ideq 3t ipofsar dRFerdA6Rd PG RESHEMSET of

scanning lines is quadruped, and displayed in bi di rectiopal progressive
ccanni ng sy<t HFOGTEASEEE RRATTINA SYASAM bF Fampadied, byt bagivecthaitions

i [ b i i def | ion. Each, f h i
Seanni 0 | R Lecbogall i Sl 08, Sah g s even scam ng
[ i denti t h,qoth in.th dd d f FQ and FE if
o ol et PR DR bt B S B0t S BE SR
cvery 1A oS U £ foanhthy LR ISR, U1 YA 58y

hori zont al SEANGLAG gf«}rnéqggﬁg};emy A AphémE ﬁtnﬁ%oztﬁ@) Qé’é@nﬁ? Wertical

PCT/ JP99/ 03772 24 he ot her hand, scanni ng rections fox the

respective SgaUHHiRG Iﬂr@?ﬁeﬁ&?, rguehSedahd hie fechady £veiufdAngs JrO and
FE, as shown in Figs. 5(c) and 5(d). Sim |l ar processing can be parried out

for performfige s, &nd @RYEsId<Dd08p Bdy MBPHOA WiafepuSttHal n€fude BrOa@HESSI Ve
scanni ng system having a vertical scanning frequency of 60 Hz and 263

scanni ng |i nef dispnebynquelts updntigalheynohbenining caynialgsbi tiest anb

di splaying the video signal in a bidirectional progressive scanning system
wi th t helerplwalisyanhi fiteIdeqferarhofréfe Hrodd imterl@d2dscabaiimp.l i nes by
reci procating deflection. Figs . 6 ( a) to 6 ( d) show a video display
nmet hod accordi ng o Bht$ xadsegnbodl dentsiemaihef prresiatterilagedt $oannimigys. 6(a)
and 6(b) are conceptual diagrans of scanning |ines and a scanning structure
with a vertigeitayhealeding ag ed¢auMPABIof 5C3upl g tiddesol RSBt ExAMcessi ng
every frame, an are concegt ual di agr ans-of the

scanning | i n¥d g‘ﬁgligaeﬁ@gggﬁgﬁé’%lﬁifgﬁg%‘éa’wjtw ERETVEREY & LSRN hi zi ng
signal subj el% %thi%egnggggl psrcoa%%i%igngigr\{e{ﬁ/e fsre%rorgd number of scanning
16 1lines and a vertical scanning freguency even times the first
vertical scanning frequency, while the plurality of fields of
each frame can keep interlaced relation. Thus, a high picture
quality is attained.
The foregoing and other objects, features, aspects and
20 advantages of the present invention will become more apparent
from the £following detailed description of the present
invention when taken in conjunction with the accompanying

drawings.

26 Brief Description of Drawings



According to this enbodi nent, an input video signal of 20 a pr oggelgs§EeP 2002
scanni ng system having a vertical scanning frequency of 60 Hz an 6

scanning lines is subjected to P/P conversion so that the nunber of
scanning lines is quadrupled and the vertical scanning frequency is
converted to nd thereafter the vertical synchronizi | i's
subjected to 2 %?%QZt processing by a 1/4 horizontal scann?%gﬁ%ggﬁgﬁ when
t he 2 4 S EP 2002 WO 00104714 25 PCT44P99103772 second field f2 of each
frame is started, for displaying the video signal in a bidirectiona
interlaced scanning systemw th the vertical scanning frequency of Z20 Hz
and 1046 scanning lines by reciprocating deflection. 5 Thus, the vertical
synchroni zi ng si giFdigsi.sl @ibjed( ad are asrfosptupd shiagsiang shpwing/avhdeae zont al
scanni ng period every second field f2 of each frame, whereby interlaced
rel ati on candbePl@pmesirieriranddng FQta flEFY gmbafimentcos ddenaresenty 2.
Each frame has even scanning lines , and hence the scanning 10 directions
for the respeRY$RE'¥anning Iines are identical to each other in the odd
and even frames FQ,and FE i

f the vertical synchronizing signal is_not
SUbj ected {0 of f saiar B hG (H)EFP IGRPTUAL AARHATS FREYGSE Y S3ehnd
6(b). Wep t vertic ynchrani zing signal.is supjected to 15 offset
processi ng bgje'%\pﬁ%’f f"eﬁ%?ﬁza}ﬁﬁ%ﬁqgga%%ﬁﬁgcpo@rq S’Hb‘é@'ﬁl’?}‘tﬂ’ ne'® BRe$#RE ot her
hand, the sc npé jrections for the respective scanning lines are
reversed in ?ﬂe 0 dnd even franmes FO and FE, as shown in Figs. 6(c) and

6(d). Sinilar progg: i.ng@na&&g%gqfgg%a%gglgég;&ugfréﬂsﬁaﬂ& EhBw R

. . A a .
conversion on an I nput video Si ess| ve scanni ng sys?em havi ng

a vertical s¢agdh i dgiRRURBENo8! adlbdd o2 Q3 REARNNL1mdAE 6P  the
converting the vertical scanning frequericy to 120 Hz and thereafter

perform ng optesénpriasemtiing;on the vertical synchronizing signal by a 1/4
hori zontal scanning 25 period when the second field f2 of each frane is
started, 100r 2 #igsk R(3002nd\VQ ()Y @4él4onRcdpd b0/ diaobamdt stlbwphéya Nng t he

video signal in a bidirectional progressive scanning systemwth the
vertical scamhieg dispdagnoytidd HizoMAiagdtd GbXonczhnemigpdiness by the
reci procating deflection. Figs . 7 ( a) to 7 ( d) show a video display
met hod accor gregest tinvenddeant h enbodi ment of the present invention . Figs
.7 ( a) and 7(b) are conceptual diagrans of scanning |lines and a scanning
structure with a Va@S-cH2k{PehAdHre srRpaanfval HAagrams shawdagipviiea et
processi ng eveég franme and Figs . 7 ( cf) and 7(d) are_caonceptual
di agrams of fHEPEREMRTRGY ?‘h%%“gﬂ’@ tRe fdLdBarmhatristuef e Rrefcthe
vertlcallgynggcgg%féﬁp si gna
Figs. 6(a) to 6(d) are conceptual diagrams showing a video
display method according to a sixth embodiment of the present
invention;
Figs. 7(a) to 7(d) are conceptual diagrams showing a video
20 display method according to a seventh embodiment of the present
invention;
Figs. 8(a) to 8(d) are conceptual diagrams showing a video
display method according to an eighth embodiment of the present

invention;

25 Figs. 9(a) to 9(d) are conceptual diagrams showing a video



subj ected to offset processing every frame. According to this eanéﬁéiEE?zooz
an i nput video signal of a progressive scanning system having a vertical
scanni ng frequency of 60 Hz and 262 scanning lines is subjected to P/P 15
conversion so that the nunber of scanning lines is doubled, and displ ayed
in a bidirectiz@@hsR40gressive scanning systemw th the vergigpbhomeanni ng
frequency of 60 Hz and 524 scanning lines by reciprocating deflection. Each
frame has even scanning lines , and hent® the scanning 20 directions for
the respective scanning lines are identical to each other in the odd and
even franmes FO and FE if the vertical synchronizing signal IS not subjected
to of fset processing every franme, as shown in Flg 7(a) ande%éé)) V\hen t he
vertical syrftHihfvzPAghed @?&Prfiéng&ﬁ 8chiRth §mpgdipeReof,the

hal f horizontal scanning period every 2 ~S E P 2002 WO o0l 04714

PCT/ JP99/ 037578 ¥04ne ~ on the ot her hand, the scanning directions for the

ti I d th d f FO and
A P A DR aceneCp%’p&e’e? 5&39%%%9 BT ed out
f f
canning syt s, hEPEpE R Sekarhite 4 §8RAE AP ol B0

scanni ng 4 Etié'hetr eﬂ?ﬁ(reﬂ lfmll ng the nunber of scanning |lines and displaying
t he vi deo s?%zrsla In"a b| irectional progressive scanning systemwth the

vertical scanning Ffi':cquuﬂ‘F%(:) Oafndﬁql'ﬁ%)1Qrénéoé8e§>éﬁ§l“ahagr£ﬁu§e§na¥m

reci procating deflecCtion show a vi deo displ ay
met hod accor giyigieboa 88p £19 RbRnETNRA RN g0t o [ PEPSOIY mBBaRMLAE of Fi S .
8 (a) and 8(b) are conceptual diagrans of scanning lines and a scanning
structure w tie rednitCahvexfLéw oni zi ng signal not 15 sub jecfsd to of fset
processing every frame ) and Figs . 8 ( ¢ ) and 8(d) are conceptual

di agrans of the sedmsi.ng2lanemdane (bhearesecaiddpiiadl AuaynaRs Wskdw e
vertical synchronizing signal subjected to offset processing every frane.
Accor di nt0 t oat¥idee isgilaynme tiod iagmwirdingebo sa grved1fadh 2@ibadpmegt eski ve
scanni ng system having a vertical scanning frequency of 60 Hz and 262
scanni ng Iin&eimmteépe\!éntboWP conversion so that the nunber of
scanning lines is doubled and the vertical scanning frequency_is converted
to 120 Hz) and t héi@af 12ris RecRFaNtORL Q%%Fﬁ’(‘)r‘flhfi"g@gs@ gideoi §1§Erb'j‘3éct ed to
25 of f set proce55| ng by a 1/4 horizontal scanning peri og V\ﬂe present ~r S

E P 2002 thod dccording to a thirteenth embodiment o
invention;
15 Figs. l14(a) and 14(b) are conceptual diagrams of a

scanning structure not performing and performing_offset

processing on a vertical synchronizing signal every prescribed

field in the video display method shown in Fig. 13 respectively,

and Figs. 14(c) and 14(d) are timing charts of the vertical
20 synchronizing signal;

Fig. 15 is a block diagram showing the structure of a
video display apparatus implementing the video display methods
according to the first to thirteenth embodiments of the present
invention;

26 Fig. 16 is a block diagram showing the structure of a



WD 00/ 047t 4 PCT/ JP99/ 03772 28 second field f2 of each frame is & 4rS&P 2002
di splaying the video signal in a bidirectional interlaced scanning system
with the vertical scanning frequency of 120 Hz and 524 scanning |ines by
reci procating deflection. 5 Thus, the vertical synchronizing signal is sub
jetted to off essing by a 1/4 horizontal scanning pegd y
second field ?ghggkggch frame, whereby interlaced relation %%ﬁﬂ%g%ﬁgpt
between the first field fl and the secapd field f2. In this enbodi nent, the
vertical synchronizing signal is 10 delayed by a 1/4 horizontal scanning
period every second field f2. Each franme has even scanning lines , and
hence the scanning directions for the respective scanning |ines axe

i dentical tFesdProgakieniprodrssddd apdteoEnFigands FO and FE i f the
vertical 15 synchronizing signal is not subjected to offset processing
every frame, as shé%n 1h ¥ g blachk) dhagr It Bhowipen thRestEreteRg of a
synchroni zing signal is subjected to offset processing _by a half horizontal
scanni ng periesdPEPERYLIRG oFfkdnain RUoSeSERBE RARH, °% Hal%cdfri ng directions for
the 20 respective_scanning lines are reversed in the odd and even frames FO

and FE, as shown FAIFi 48 1@ F194RIgERFTE Qs L1lgsEratyng ORpRAt{OnSsHoyy g
id di spl t hod di t i nt h _enbodi t, of t
Vvent Lot M dneotap LERACEHIE AlohednBERERATLN i fof 18cahl ng | i nes
d 25 i i th ical h i Zi j | t 2 4
S'E P 2002 w0 00/ B39 4T b FgateR §5abuSE aiioin s PPt Y oK g
every frame feé¥§%3%5Q§on ot o2 %e%QQEgaﬁgﬁEQﬁPQQ%faﬁsd'agrans of the
n the v

scanni ng |ines the scanning structure ‘tical synchronizing

si gnal subj ect ed E‘Q?Qfﬁée}.s Ry Q&ﬁlliﬁb][‘GhEi‘@rﬁ’o:f rATRs t2af$ 68" Gb&h bl S

enbodi nent, an input video signal Of a progressive scanning system having a

vertical scagmidgolieCHHONEYid R@nllddande 2oenStabnNg 1088 sowrliBinected to
P/ P conversion so that the nunber of scanning lines is doubled and the
verti cal 1Gcapmy.ng of;r equency is converted to 120 Hz and 10 thereafter the
vertical synchronizing signal is subjected to offset processing by a 1/4
hori zontal scanni Ryygpezl aik wharimtihg skaotdfdr elld UsZrat1iagchpdrantmnss
started, for displaying the video signal in a bidirectional interlaced
scanni ng systfeithei nddg pyometior ®vendaddi drrdumdqaddon oirap(x phowmdns26
scanning lines 15 by reciprocating deflection. Thus, the vertical
synchroni zi Mit%i gifdl is subjected to offset processing by a 1/4 horizonta
scanni ng period every second field f2 of each freggz wher eby interlaced
relati on can be k&pFbet viceR fhEVrFhagt Shopdng1oBRRRAt NS QoA &5 2. 20
Accor di ng‘,)toF]tlhi 9e.rrbodi ment) the vertical synchronizing signal is set
forward Dby 94 1dri zont al scanni ng period every second field f2. Each

frame has even scaggingyd i 193,se8lfeboncechfifeEANN N0 uliubertionmdior the

respective scanning-lines are
progressive scanning system;

Fig. 24 illustrates a conventional unidirectional
interlaced scanning system; and
20 Fig. 25 illustrates a bidirectional progressive scanning

system.

Best Mode for Carrying Out the Invention
Embodiments of a video display method according to the

26 present invention are now described with reference to Figs.



25 each other in the odd and even frames FO and FE if no offset zl}ZS-EB Eﬂﬁz
2002 WO 001 04714 30 PCT/ JP99/ 03772 processing is perforned every frane, as
shown in Figs. 9(a) and 9(b). Wen the vertical synchronizing signal is

subj ected to offset processing by a half horizontal scanning period every 5

frame, on the yabhgjas@and, the scanning directions for the r b4
scanning lines are reversed in the odd and even franmes FO aﬁgﬂ@% as shown

in Figs. 9(c) and 9(d). Figs. 10(a) andyi10(b) show a video di splay nethod
according to a tenth enbodi nrent of the present invention. Fig. 10 10 ( a )
is a conceptual diagramof scanning lines ( and Fig . 10 ( b ) is a
conceptual diagramof a scanning structure. According to this enbodi nent,
an input vidébakigmal4od) an Imtide siddowdagnidegerjotéanhaseamning et i cal
scanni ng freguency of 60 Hz and 1125 scanning lines is subjected to | /P 15
conver si on s§o¥vwaEd pathsdadeidigiecddanal iFannaag jsrabepred toafdt el ayed
in a bidirectional progressive scanning systemw th the vertical scanning
frequency of (%?F"F&r‘gﬁﬂa’l’ié@ )scéﬁﬁisrﬂ’t‘?“lngﬁéso%ya?ﬁl?ﬁ dexPEnly gefereed on.
Each frame has odd scanni rzg Iinesd and hencse the scanning 20 directions for
the respectiV® 3T HHITAPS i(RBS*HYREL [ i'n the odd and even franes FO

e BN o, o AEBIRGRISIG, O YIRS, SHIAN TG ) gl every
e, Con?! holEERY L ERRECRRA N30 8 M D STROELE L LA P o2
ey oo B Sl L8R B Fhoapdd Bhekindy cppcer e
video signal sgferpolation. Symbols FO and FE denote odd and even frames
respectively, and symbols £1 and f2 denote first and second

10 fields respectively. Symbol 1L denotes a period of one
scanning line, and symbol 1H denotes one horizontal scanning
period.

Figs. 1(a) to 1(d) show a video display method according
to a first embodiment of the present invention. Figs. 1(a)

15 and 1(b) are conceptual diagrams of scanning lines and a
scanning structure with a vertical synchronizing signal not
subjected to offset processing every frame, and Figs. 1(c) and
1(d) are conceptual dlagrams of the scanning lines and the
scanning structure with the vertical synchronizing signal

20 subjected to offset processing every frame.

According to this embodiment, an input video signal of
an 1nterlaced scanning system having a vertical scanning
frequency of 60 Hz and 525 scanning lines is subjected to

interlace/progressive conversion (hereinafter referred to as

26 I/P conversion) and progressive/progressive conversion



an interlaced scanning system having a vertical scanning 5 frequZn’tySE‘P@ﬁUZ

Hz and 1125 scanning lines is subjected to |I/P conversion so that the

nunber of scanning lines is doubled and the vertical scanning frequency is

converted to 120 Hz, and thereafter displayed in a bidirectional interlaced

scanni ng syst gy sholfs t he vertical scanning frequency of 1201,&(—}{; p8fA74125 10

scanning lines by reciprocating deflection. Each frane has dJ scanni ng

| i nes, and hence interlaced relation cajg be kept between the first field f1

and the second field f2 with no of fset processing on a vertical

synchroni zi ng signal every second field f2 of each frame ) as shown in Figs
15 11(a) and 11(b). Since each franme has odd scanning |ines, further, the

scanni ng di r@wiedmafter refennedpbetds/8/Bceanvansiionjesand displaye@dn n t he

odd and even frames FO and FE with no offset processing on the vertical

synchroni zi rybdidgnartieral, prpanessoe Eicganing (systemdwibli Fhesyemiicaldi deo

di splay nethod according to a twelfth enbodi nent of the present invention.

Fig . 12 ( oe9anming cHrRBienexl of afPfamzofardahfffg ScRABING ddderi PY. 12(b)

is a conceptual diagram of a scanning structure. According to this

embodi nent reaqﬁ-ﬂ‘??ﬁittiwdé%?fslleg’l’fél°“of 28nanthift eFR8Red Sé’@é‘ﬁlirf‘ﬁg e em

havi ng a yertical scannin ~+ S E P 2002 WO OOIg 714 PCT/JP99103772 32

frequency%/of ’B‘E?rl-‘?flﬁﬁ&%lgg gﬁ’éﬂ?ﬁ'?ftbd I(Tnnég’ei &né“%pr’ éﬁa FHI%EHi ¥ Akt i onal

I d h th f 60 Hz
8115229, AL OGR! B V51 Ul SARNA MTESUURDSE 900 1T

i I h l.at b th
RSN 0 1 e P BRGSO S W

vertical sy nal every second field f2 of each frane, as shown
in Figs. 12?§ sy 12’?’8%910 Since each frame has odd scanning |ines,

further, the scanpi,pgndt! &al 1 YRSt L2BebNE HRSPEE T Yo SrANIVAIsLARBSH AT ©
reversed in the odd and even franes EO an% FE wi t% no offsetsprocesgzl ng on

the vertigal spytuahhakiagng vdrdida1e¥8annidqfrequledcylsrt ico @zcangepisial

di agram of scanning lines in a 15 video di splay nethod according to a
thirteenth esdmdiimnlinds Lsauprjesead towantonverdian sd4ha) e mmmercept ual
di agram showi ng a scanning structure in the case of perform ng no of fset
processi ng oef scesoinpddneisel sisioublefie andidbsplaptdiinnebiddrenblgnaln Fig.
20 13 ( and Fig . 14 ( b ) is a conceptual diagram show ng the scanning
structure i nPEgresslyeof spapingr ﬁgsdiﬂmse‘fi’@f o@égsﬂrﬁf"e'lr?ag-r eSeRnBRY f i el ds
in the video display nmethod shown in Fig. . Fig . ) is atimng
chart of a vEFRIWRAICEsPRcAPORTE ATy @@népapﬁiﬁﬁel%"é&%%‘ rﬁ@i’“?ﬁ??ﬁ?ﬂg“%o

of f set p{gcei |n% on 25 prescribed fields in the video display nmethod shown
in Fig. %02 WO 001 04714 PCTI JP99103772 33

Referring to Figs. 1(a) to 1(d), an input video signal
of a progressive scanning system having 525 scanning lines is
subjected to P/P conversion.

Each frame has even scanning lines, and hence the scanning

20 directions for the respective scanning lines are identical to
each other in the odd and even frames FO and FE if the vertical
synchronizing signal 1is not subjected to offset processing
every frame, as shown in Figs. 1l(a) and 1(b).

When the vertical synchronizing signal is subjected to

20 offset processing by a half horizontal scanning period every



13, and Fig. 14(d) is atimng chart of the vertical synchroni zi ng%@ﬁ(ﬂ 2002
in the case of perform ng offset processing on prescribed fields in the

vi deo di splay nmethod shown in Fig. 13. 5 In an input video signal of an

i nt'erl aced scanni ng system having a vertical scanning frequency of 60 Hz

and 1125 scangj jnes , the vertical scanning frequency i ed to
120 Hz and thg#ggp%é the video signal displayed in a bidirﬁgﬁﬁg%gﬁh
interlaced scanning systemof a four-figid sequence with the 10 verti cal
scanni ng frequency of 120 Hz and 1125 scanning |ines according to this
enbodi ment. When no of fset processing is perforned on a vertical .
synchroni zing signal in second, third and fourth fields f2) f3 and f4 of
each frane, enare scannihey dtheer dfandjchthlel alcdnning5dhoectbomedtan e

i nternedi ate portion between scanning |lines of a previous field ) as shown
in Figs . l4réspeqtiaed stanfing)linddhusre rtdwensedt dmne theabddyand eWest ur bed.
When the vertical synchronizing signal is subjected to offset processing by
a 1/ 8 hori zofirames FhwindgFBer a9dshewn /i3 Fd gser L foht aird sk@ni ng period and a
1/ 4 horizontal spanning period when the second, third and fourth fields f2,
f3 and f4 are starftigg-re&peteridldlyshawshyhdes fisipday mehpd angonding
interlaced relation can be kept between the first field fl and the second
field f2,°betdcePecnadsenefinand @ff PhaRrasent Apvanbion i oFd9p3 2(dbt ween
the third field f? and the fourth field f4 2 ~s E P zooz WO 00] 04714

PCT/ JP99/ 037939 34 {Bhd3h8t GRBFCRTRAY U3 a%e ¢ f 2°UNE I GSst2RG A d f1 .
Since each frane has ggd icanniggllines, further, . the scanning girections
fox the respBCtiRAPE SEANCHYTR| Wb & &orddSrdefYIHrTH 48 §AET80 M Y r ames
FO and FE wi [ h_no of t LOCessin n the vertical ronizi si gna
every frane. L‘i‘%ﬂ?ce%f{ gﬁoov\f/s%s%c'? Ig?%?so%n%e?ﬁ%g %evgarngﬁgg%]ypgs?%ﬁ&/i deo
signal s. 2 0 cT{ J / 5 e 5 15 20
CQut put Pr ocesé?%g\grréfai %g]%ﬁ\rebgg?Réglé%g.ﬁ%u%éoﬁgezrsg%(z)%%ggs}Eﬁg%r%"}%t Pr}lgl nterl a
ceExanpl apyMagghdi 'éﬁﬁﬂﬂk&%qHﬂHQYﬁﬁﬁﬁﬁﬂﬁﬁﬁb&ﬁcgﬁ%%h§bﬁﬂkEﬂ%'Qﬂgﬁ&f~H
Z~1 nver si onLi nesP601 / 2H - 5251 - - >1050PI 4evenl | 201/ 2H1/ 4H5251 - 110501 P601/ 2H~Z
62P-' 1048P268{h jed€id R @renb t 266 2484 AP ARyl @480 63P- - ~ 105 215251 - - ~
525PP60aut omat 1 ¢~11251-1125PI 20dd5251 -" 52511 120aut onmat i caut omat i c1125I
11251 262P- 524Pp6Qcdidding3€b -this? 6Rb3dabnd SO R2eupa? 6P2feo signal of
524111201 / 2H1/ 4H263P- - - > 5261 525P- - - ~ 10501 525I -

5251 1 1oddl 60ant dmiiertdded| seaddid | 4P29ken ohavind / 8Hver4Htd PSecadded | 262P-
262PP601/ 2H ~750P- 750Peven262P--> 26211 12QLl/ 2H1/ 4H750P-

7501 P1P60aut §regneneviqiceP-Hz 288 P52% Rcannd pgpbivgs3dp- subjected to I/P

2631 1| 20aut omat i caut omati c525P- 5251 25 Referring to Table 1, "I" stands
for an ifPer FRERrsion and B/H onyenidoposptiat §g‘ePE"}‘7‘B°F’99’/f0§??Qn§’&%nni ng

t d "P" stands f i [ t in "i t t ent
and "Out put SYEFEALS TURITIRE VAN EAT WG FICERE RN TP ABPORTES LT he.

“Qutput $f8FRRTY GVERTIRAR Bhvel AT B 1 the
785 conver SPBRCEHAE B comder B2on. Sk, SERF A FEleanarl o™ "

Scanning Lingsa:bOdtEGlA Witkol08-0uBRgESL00 SEAN 9 &l 163 LazEipal o

frames are even and o espec equency"” indicates the

vertical scanphpgihs CaHERGIncy R?P REECH hd T f%y RENSSSIMY 14ifes by
Processing” IO i1ndicates an offset quantity of the vertical synchronizing
20 reciprocating deflection.
In this case, the vertical synchronizing signal 1is
subjected to offset processing by a 1/4 horizontal scanning
period when the second field £f2 of each frame is started, whereby

interlaced relation can be kept between the first field f1 and

25 the second field f£2.



signal for reversing the scanning direction for each scanning IZ heSEPtmﬂz
odd and even frames FO and FE, "1/2H' indicates that the vertical

synchroni zing signal is subjected to offset processing by a half horizontal
scanni ng period, and 15 "automatic" indicates that the scanning direction
is automatically reversed wwth no offset processing on the f-bok

synchroni zi ngwgi{%‘ﬁéll“. "Interl ace Keeping" in "Processing" Fﬁ?ﬁ%@g? t he

of fset quantity of the vertical synchrggizing signal for a prescribed field
for keeping 20 interlaced relation between the respective fields of each
frame. "1/ 4H' indicates that the vertical synchronizing signal is subjected
to offset processing by a 1/4 horizontal scanning period, and "automatic"

i ndi cates that intefiraaedapebakbesive seahatnyisyaltien Heapingw viertdcalf set
processing on the vertical 25 synchronizing signal. 2 4 S EP 2002 W

00/ 04714 PCHcaRA9A9FreJudncy|st andz"&id 5a5"doeanyiingr imGoniessibdectedand f or
a video signal of an interlaced scanning systemand a video signal of a
progr essi ve taCBmeonvansionss ebptcheveinperRof sexamiyieling iy donblegsop.
indicates that a video signal of an interlaced 5 scanning system having 525
scanni ng | i remsl ithedvept tgald scanaibgdfrequensiialispcogrested et S ddfntldg system
wi th 1050 scanning |lines. "11251 -- 1125I1" indicates that a video _signal

of an i ntier laacedtheneaftar sfésphayefi dg 122 idestdgPrL nePEeFIECES ayed in
a bidirectional interlaced scanning systemof a 10 four-field gnce W th
1125 scanni rfanndag syseem piigh thezvehtidak feangipg( gf?‘?“%%% 0}3@# frane

has even scanning |ines, the vertical synchroni zi Si | i ubjected to
of f set procdisi BP58 perpning iLAB8EaPYSTEN ’ﬁ%)cebtgg\gog%g@g?;i?l?éne, so t hat

the 15 scanning directions for the respective scanni N r,ever sed
in the odd and evéR fPafefaE® a %ﬁelgtgcﬁ}omﬂq%#gggéhg gé\ﬁgégeggh frane
has odd scanni.ng l.ines , t.he ot her n e ' i r&sdd@ns for the
respective s%“aﬁ?%%&& i%ﬁe%&;?eet lﬁ"é’%% flggl érgiv/efgg’gglkﬁg{zﬁie %Ecjatd and even

frames F{y agg?rFigdz&%EHe {é%c%&%%,larf%&ﬁéiaeﬁ £28mb N yaltdded ! wiserty oni zi ng

si gnal ever rame. en e scanning directions for the respective

scanni ng | i Neg Al1g gt 86180 KIrY chRMAY REFt i thidenOtite Fndseverea aremd=O and
FE, an error between a forward tine and a backward scanning 25 or between
bri ght ness ofnd davyn@ $eamai pg. | i nes and that of 1 ~+ S EP 2002 W

001 04714 38 PCTLI P99/ 03772 backward scanning lines is averaged on the tine
base, to cause noréFeetingats aigsel. 2he) pict2(dd . qamlinput Yhdeo eikgnagh
accuracy for a deflection systemis relaxed. Wen each frane has even
spanni ng | i nes,a pegressivalscinstagraysteiy baubmg \p25sSedmte ddnPPokt 60 Hz
to 120 Hz and the vertical synchronizing signal is subjected to offset
processi hy byubjd¢eddd PdBt apneeBFiithg peri od when the second field f2 of
each frane is started, so that interlaced rel ation _can be, ke ta @%\){Qen t he

0

first field fl andadhefRRmeRRE pVED §C2BEDI LRSS - S 2 canni ng

lines ( on the other hand, the vertjcal scanning freq j vert ed
from 60 Hz t@lreptiengdornthe FRFRPFLELY S8 A glicnae% ggg%dtégﬁ%%%ga y kept

between the first field fl and.t el ' i
processi ng off2FRS A, ?I&ahes?/%%ﬁ:&(;ﬁn?‘g‘l&ﬁgqs#%%aﬁb é\%g‘r’i’;ﬁ Eg(?\g}]éétrflagﬁf?ae}d f2 of

each frame. ToHsnr AP, RlL 10135 hbeCallp oot dPray atkdikkgeRiagsinger| aced

rel ati on bet ieen (e | and thé second field f2 of each frane.

Fig. 15 iz% aegleagﬁkfg;ﬁg'raa[g Sy %ngntp§g§g 3G Ur8q0h (8) 20 vi deo di spl ay
apparatus carrying out the video display nmethods according to the first to

thirteenth embodi nppts o B8t ML aFhchR¥RNELRG.s1ghallhes vhteeatiesipkay

apparatus shown in Firg. 15, a conposite video signal VDis supplied to a

Y/ C separ at i Q£2a+ChFSdkdsilguBy nanea rshepakéstapEcanntag spgniald sgpayat i on
frame, on the other hand, the scanning directions for the

respective scanning lines are reversed in the odd and even

95 frames FO and FE, as shown in Figs. 2(c) and 2(d).
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2 ~r S EP 2002 WO ODY 04714 PCT/JP99/D3772 39 circuit ) 1 and an i nput
termnal a of a selector 21. The Y/ C separation circuit 1 separates a

| um nance signal and a chrom nance signal fromthe video signal VD, and
supplies a video signal VD consisting of the |um nance signal and 5

chrom nance difference signals to another input termnal b of the selector
21. A synchrom’(ﬁ?"%néi gnal separation circuit 2 separates aPhuRP 7Rl
synchroni zing signal H and a verti cal ?ynchroni zing signal VI fromthe
video signal VD, and supplies 10 the hofizontal synchronizing signal H and
the vertical synchronizing signal VI to a control signal generation circuit
10. A signal determnation circuit 11 determnes the type of the input
video signal VD, angssupd) efdt3®)r€isow b vildeded Bigliayahé tiod ackbed Lodt r ol
signal generation circuit 10. 15 The control signal generation circuit 10
gener at es hotozorhakdsemsdindeinti 6F Sgpaksehll irvdidiond VEI4) G4dk) is
synchroni zing signals V1 to V4 in response to the horizontal synchronizing
signal H and tdecemniaicaliagyamhovdnszamyisg dgnialesVl aadd Figut pgbs ssvid chi ng
signals SWL to SW and conversion 20 magnification specifying signals Gl
and & whi | ecengerthialg dlagrbmeqficeacycarinimglsackcsugaal CLK on t he basis of
the result of determnation by the signal determnation circuit 11. The
frequenci @s of thédeoridingtbd hiscembadihert siagndhpwt, video Isdgnadnefl
synchroni zing signal H2 and the horizontal 25 synchronizing signals H3 and
HA are 15.7 RRizinjerbageg gparsing systen EPE?WHZGOZGMEiBBgO§FEEnin9

PCT/ JP99103772 40 KHz resgecti vely. The frequencies of the vertical
synchroni zi n§TEFEERF% 0F160\jiz grd %%5 Frarpdadveingdr SYhdecv 2end/Bi gnal
V4 are 59.94 Hz and 119.88 Hz respectively. 5 The se|ector, 21 selectively
outputs the SPRESFEIhdC YRR HRE | BEHET e SPABLERS TR e SGRELFE: \i ded
signal VDI sgﬁgli dto hhe her, _i nput, tern‘ihﬁéli b gn thf bz%_si S of .t he

swi t chi ng si gnal SATLET RGN of ¢ SEFELPUPT 2 PEO Pﬁﬁf]Yei n an
interl acehpr i i el r ef e an 1/0
conver of 0 pareiiild SrERENSEELE R A LARCLORM Blq R BRRET e id 7,

conversion pahh 92§ UBRlihat N8nkiBP FeioodRng! aBE1bBEESA aced scanni ng

systemto a video signal a progressive scanni ng systemin response to

the horizontal 15 mirGREQNaYitRGusiwiiRo Sllgndhes\epibgaksSIVE REAAMIAGY
signal VI and the clock signal CLK, and inputs this video signal in another
i nput term naysbedfhdimgsal eeibtca? . schantihy st xapmndyhef| 6 Hxoawndr 52Hn part
3 increases the nunber of scanning lines by an inter-field operation or an
infra-field spenainoniines 20 dimpliayedatinoa bpétrddicibrial tthrworensivei on
magni fi cati on specifying signal GL. The I/P conversion part 3 enploys an
inter-fi dPd eparain®Fyisdemawith theprertical whpnpirgfingguegcinof 0r Bz fi el d
operation for a notion picture. The selector 22 selectively outputs the
vi deo si gnal 229 3gPHpisHing dHBeEnpYt TeRipRArAtiRdoAeERaPt sl ied to the
ot her 2 4 S E P 2002 .
Figs. 3(a) and 3(b) show an input video signal of a

progressive scanning system having 525 scanning lines.
Each frame has odd scanning lines, and hence the scanning
20 directions for the respective scanning lines are reversed in
the odd and even frames FO and FE with no offset processing
on a vertical synchronizing signal every frame, as shown in
Figs. 3(a) and 3(b).
Figs. 4(a) and 4(b) show a video dlsplay method according

26 to a fourth embodiment of the present invention. Fig. 4(a)



WO 00/ 04714 PCT/JP99103772 41 input termnal b on the basis of tzel* SEP 2002
switching signal SW2. The output signal of the selector 22 is input as a
video signal VDl in a progressivel/progressive conversion part (hereinafter
referred to as a P/P conversion part j 4 and an input termnal 5 a of a
selector 23. The P/P conversion part 4 converts the video signal of a
pr ogressi ve séﬁ%ﬂ%ﬂﬂ4systen1to a video signal of a progressf&gﬁ?géﬁ% ng
systemin response to the horizontal sygghronizing signal H2, the vertical
synchroni zing signal V2 10 and the clock signal CLK, and inputs this video
signal in another input termnal b of the selector 23. In this case, the
P/ P conversion part 4 increase the nunber of scanning |ines by an
intra-field apeaatomceptuad dAgprémcat iscrampag flinds byandieFigonwdbsi bs
magni fi cation specifying signal G2. 15 The selector 23 selectively outputs
t he vi deo si gnabnesepplalkdiagraheof npuscamrinnaltracenrehat supplied to the
other input termnal b on the basis of the switching signal SWB. The out put
signal of the sel estaardidgi toj Hpa embodipenbo &l dnant\pRdeq signad 6§
conversion part 5 and an input terminal a of 20 a selector 24. The 1Z0 Hz
conver si on pant ipteghgeedsschapningesystemahavihrg oft yepitdgnésScaBnivanni ng
system having a vertical scanning frequency of 60 Hz to a video signal of a
progr essi Ve gé‘ﬁﬁh?’h‘@? S 68 aRdNg23 saanniag) lires disn§ubiegtrhdp 6?" 120 Hz
in 26 response to the horizontal synchronizing signal H3, the 2 4SEP

2002 WD 00/ 0£9PRYeEL L Bady dheminkan PEAcaifidyr bHRet d§ Y y:ad ¥8dand t he

| ock signal _CLK, i nputs this_vid i gnal | her jnpyut terginal b

ot the sol ectbP batthand SheDerds SheQitth dgorgnBar bt otd P Mo eignal 5
lied t ' t er pi-nal t K t t '

SuPpl1ed 10 SHErbUBLE: (SOt Rla Bk RS LOBOSEIN, |

the sel eotor SGdch B masy2r a0 shonala Y hlngy ' SPUBOORR IrNs25

processi ng pa e reciprocation processin al'ternatel y reverses

10 the tie Baafnphg!fhed 480 reLaPRbeyPing L RAABALNG |1 Ne 1N TeSpONSE 1O
t he hori zont al sync%ron|2|ng signal H4, the vertical synchronizing signal

V4 and the clock sigaalidgudt vadeb gubRal %ftahgrages%ﬁ@sahgﬂﬂxg aysdemi deo
signal VD4. The reciprocation processing part outputs a horizontal 15

synchroni zi ngastiifigad vEot 868l &caanthgairejuenkiyost 50Nz Bingnetks ¥oaanihge basi s
of the horizontal synchronizing signal H4 and the vertical synchronizing
signal V4. ThAdnesi utintherof thheverdiqalosaanuningrfregasnny paucongersed

described later. A dematrix circuit 7 converts the video signal VD4 output
20 from t he reeci3ft Beatsioothaiy bheyddag pamalodisplayed mpbidyingctional

15 interlaced scanning system with the vertical scanning
frequency of 120 Hz and 525 scanning lines by reciprocating
deflection.

Figs. 4(a) and 4(b) show an input video signal of a
progressive scanning system having 525 scanning lines.

20 Each frame has odd scanning lines, and hence interlaced
relation can be kept between the first £field £1 and the second
field £2 with no offset processing on a vertical synchronizing
signal every second field £2 of each frame, as shown in Figs.
4(a) and 4(b).

25 Since each frame has odd scanning lines, further, the



signal VDO consisting of an R signal, a G signal and a B signal 2a’hdSEP 2002
supplies this signal to a CRT (cathode ray tube) 9. A deflection circuit 8
supplies a horizontal deflection signal LH and a vertical deflection signal
LV -for bidirectional 25 scanning to a deflection coil ( not shown ) of the
CRT 9 in 2 &odofsaris 200Z WO 00104714 43 PCT/ . ff 99103772 synchpppbzation
with the horizont af synchroni zi ng signal HO and the vertical synchronizing
signal VO output fromthe reciprocationyprocessing part 6. According to
this enbodinment, the I/P conversion part 5 3, the P/P conversion part 4 and
the 120 Hz conversion part 5 correspond to the conversion circuit, the

reci procation processing part 6 corresponds to the scanning |ine reversion
circuit, andstémnteadiiectdionsuifpr7 theheegpeltive oacanning tlBremdaree CRT 9
formthe display part. 10 Exenplary operations of the video display

appar at us shoewersed-ilg the edd andnevencfranest FR ahdckE Nighahooefiget
interlaced scanni ng system having 525 scanning lines and a verti cal

scanni ng frepieeRSSHTI 60 the ivergisplagerchrendzing stgrabeyerynfermaced
scanni ng systemw th 1050 scanning 15 lines and a vertical_ scanning
frequency of 120 HA98-n5 (@) §ocHH), shae a¥idep SHSpiay wethohagaerding, o
switched toward the input termnals h. The Y/C segarati on circuit, 1 outputs

the vi ded®si §Raf MFthhembedimert | of dhs dnasend LP¥ert i AY9825°&hnni ng
[ d t] i f 20 of 60 Hz. The |/P i
ur s conr o8 1 Bt S8 et S op S ¢
prog R fsscbé: cﬁz;e.?%é{r}? 3 ﬁ/ger%ﬁ%a'i g néﬂlpoet?izg%g;t tsE}San A

scanni ng freaﬁ%ncy _ _ conversion _ converts the
system o -eB Bt Be NS oSt e Kt ssB B RS S E 058 S ann ng
| ines and thgY@ri}&alordtiald ah hgAMEECYs OfnEbddnninbNeigabt ghat bge 120 Hz
conversion part 5 converts the video
10 scanning structure with the vertical synchronizing signal
subjected to offset processing every frame.
According to this embodiment, an input video signal of
a progressive scanning system having a vertical scanning
frequency of 60 Hz and 262 scanning lines is subjected to P/P
15 conversion so that the number of scanning lines is quadruped,
and displayed in a bidirectional progressive scanning system
with the vertical scanning frequency of 60 Hz and 1048 scanning
lines hy reciprocating deflection.
Each frame has even scanning lines, and hence the scanning
20 directions for the respective scanning lines are identical to
each other in the odd and even frames FO and FE if the vertical
synchronizing signal is not subjected to offset processing
every frame, as shown in Figs. 5(a) and 5(b).

When the vertical synchronizing signal is subjected to

258 offset processing by a half horizontal scanning period every



signal VD2 to the video signal VD3 having 1050 scanning |ines 2%0?]%?120@2
vertical scanning frequency of 120 Hz. The reci procation processi r

alternately reverses the tine base of the video signal VD3 every scanni ng
| ine, and outputs the video signal VD4 of a bidirectional scanning system
havi ng 1050 s I | ines and the vertical scanning frequ 0 10
Hz. The demt%&g}g{}?"cuit 7 outputs the primary col or si gnaW B"%he CRT
9 on the basis of the video signal VD4, ,phile the deflection circuit 8
supplies the horizontal deflection signal LH and the vertical deflection
signal LV to the 15 deflection coil of the CRT 9 in synchronization with
the horizontal synchroni zing signal HO and the vertical synchronizing
signal VO. Thteme t hen Gile Sthieaplaynsd , arthienaganhynhi directiomal facatis ng with
1050 scanning lines and the vertical scanning frequency of Z20 Hz. 20 The
vi deo di spl ayesppatriateuscahoingi hikes. add reveusted deot thet eddt and hevexbove but
can di splay any of various video signals in a bidirectional interlaced
scanni ng sysframes FQ laindi FBct apnsthowr dgr Fdgisve SScanandp@stemwith a
desired nunber of scanning lines and a desired vertical scanning 25
f requency. 2 ~ §ipipapqopcngstoyoeEn hPCRIIASY 08y FRarperfarsingoP (R spl ay
avi deo signal of aninterlacedscanni ngsystem havi ng 525scanni ng |i nes anda
verti cal sganﬁ?m‘gﬁ%‘(ﬁj‘eﬁﬁyﬁfbﬂnegtHQWPQaSignal of a progressive scanning
bi di recti onal progressivescanni ngsystem wi th 1050 scanni nqg%l i nes _and the

e

vertical 5 scB¥htHYMaYAREnR Wt IEFIHECRBRIRE AR enCR 08 et 1 HZ0ANS 4263
switched toward the jpput terminal a. Ipn order to display a vid si gnal of
2 "br ogr essi vES Rk hRey therFhe oralrenkidd SRRmigeer i Sdep ind Efadt
scanning fre f in bidirectional, .i.n noL pa. system
wih 1080 scanhiibehy Pig Bhe udes b bbFE 4 L BaciPREts LS a8 8 et R,
the sel ector j d i ) g hus (
vari ous vi de%‘_’%ﬁ}%ﬁgjg%gﬁﬁ%’e% sgpgeeﬁdﬂi n lvglflggﬁis&gil%ieggéﬁgﬁdaﬁs 6?0%%ni ng
systens Ry SuhiClodW ddianiheeints By recdprodadifg2det PUGE L4 Ne | nput
termnals a or b, switching"the 16 Vertical conversion nmagnifications of
the 1/ P conversionriR@lte Ga prd & (®) BABWC&R}!ﬁééldlrbﬂl%%métﬁéﬁ aeebraieg
conversion magni fication specifying signals GL and and switching the
frequency of tbhe £ik embgadmeft Kof Filip phfesemtaiblenkieth agFraasshevang t he
structure of the 20 reciprocation processing part 6 showmn in Fig. 15. The
reci procati oangr 6€eysang panteptual| diegrams ecf psoganing Timpwmlampt oxzessi ng
part 60 and a reciprocation control processing part 70. The reciprocating
si gnal processamiphratsCtang vhth raciqntdeadi spnebperiding 6d683LngeR5 part
70 are copnected to a CPU bus 90. 2 4 S E P 2002 WO 00/ 04714

PCT/ JP99AB37 98P decteft tpRE EREICREP RS T PERTH IdC8Es| #RE 408 - 70 DueRPdits t he
hori zontal synchronizing signal HO the vertical synchragni zi na ai nal VO
and a reci pr 8¢41 i ¥F° CHRTRN UL FARIRAMENCE hERD 2FHIHG Hd RS PRONTRS
synchroni zi ng_si gpal and the vertical 5 synchronizing.signal  V4.. The
reci procat i ngci‘?‘g%é? %€’6‘tée}s“sﬁehd"1p Tt 0 "é?’f%#/ eﬁ%}“ﬁ‘éﬁg?ééggt R&9Pfhe base

of the vi deosﬁggggé?&/% g)\ﬁ%rs%tsgggggggiljl' N&ddl F23RANSE to the horizontal

synchroni zi ng st gna the“recrprocation-control signal RH output from

the reciprocation £oNIsQhgPLQCHERS AhoBRihed?; ai'xl{ziigmizc?’ﬂ&éﬁ %Bttgjﬂﬁlviaﬁ'eo

signal VD4 of a bidirectional Scanning system I's a bl'ock di agram

showi ng the gt rpi%tis,%ss%etgeaﬁﬁfﬁ rQ?é‘EéxﬂQn%bﬂﬁé' aPREe3ehnd spanhifg Shown
in Fig. 16. Fig. I8 is a timng chart for illustrating operations of the 15

reci procati ngrehganéy Rf06095: RGAPAEL HamNAY1iRes ik shbjebtest@m/pn Fig.
17, the reciprocating signal processing part 60 includes RAMs (random
access menoricefiyebdi eriiGobfhaf they nahbe ProFC e8ahNIng Ainkel 1 PIjuiaderdplad
backward processing control part 64 and a selector 65. The RAMS 61 and 62
are 20 suppl aed thd ketbecal deanatiggairedidncisis honvernefitpy 128 HZ hadcycl e
of the horizontal

thereafter the vertical synchronizing signal is subjected to

25 offset processing by a 1/4 horizontal scanning period when the



synchroni zing signal H4 corresponds to one horizontal scanning per2d|d SEIFI) 2002
The horizontal synchronizing signal HO has a cycle twce that of the

hori zontal synchronizing signal H4, 25 and |ags the horizontal

synchroni zing signal H4 by a constant 2 ~S E P 2002 WO 00/ 04714 47

PCT/ JP9910377 ' The reciprocation control signal RH h hal f
that of the hgvroitdg)gﬁtléil synchroni zi ng signal HO The forvvar?ilscp}?'lggyé@lé?ng
control part 63 and the backward processg ng control part 64 sequentially
wite the video signal 6 VD3 in the RAMs 61 and 62 respectively in response
to the horizontal synchronizing signal HO and the reciprocation control
signal RH Referring to Fig. 18) synbol S denotes data initially witten in
the RAMs 61 sawdn@2fied@ddf Zyfbehck fiowe ds dhantéd nafidry dvsplaying thehe RAMS
61 and 62. 10 The forward processing control part 63 reads the video signal
VD3 stored ividseesgMilcin prbidicesidenal davtezdaché sgapndngrsysitemyitdsponse
to the reciprocation control signal RH On the other hand, the backward
processi ng cdyf vertpapl seanpnkng freguepgEccsi ithHz/padsi84@FEsanning RAM 62
in the reverse of 16 the wite order in response to the reciprocation
control signameRHPYTREeciRTRebinsleddegtirhel y out puts the video signal VD3
read frompthe RAM 61 as the video signal VD4 on the basis of the_horizontal

synchroni%i ng si ghars HOREhAeThica b SYPPBEARL B2 F1e0AL b SEPdRGFeRE n a
t i od. ther, th | ect 6 | ectivel t put h id i |
e Do O ot LI SR 0 SR gEE e L BLRL  dep

t he vi deo signal .V ressive scanning,system.i cqnverted to the
vi deo si gnal dog%f%ifgi &e% ant:l sy g@%ﬁ%}? &n)séﬁls: %ﬁ?& e a~rg°§ <T%mP 200z

V0 00004714 fE1LIRIBeRILE A Fiikor! B1bale ! B0K ﬁlea%re%%agﬁﬁiw_ézhe

structure of the reciprocation control processing part own in Fig. 16.

The reci procati onggeRir@heMLLE&FS) Blaffilg IPnsHOWRa e nBeFhelfeddifidgdes an
edge detector 71) a frequency divider 72)" 5 a doubl e-speed hori zontal

synchrom@i néi @i dnsOLSE itdleOf e £ S0 v 8B8RA1 KL 19NRE4PE 1 déRL 18R] adge
detector 74, a counter 75 , a 120 Hz generator 76 , a scanning |ine nunber

out put part each athefanptREWddanE \eRnodtamkes FONANA FEODf GhleCuedt idhl a
selector 79 ( a V pulse offset processing part 80 and a CPU 81. 10 The edge
detector 71 sigidcionizihegl edgnal esigeotofsubjedted ronbElfssynphoosswingg si gnal
H4, and outputs the reciprocation control signal RH having a constant pul se
wi dt h. every frame, as shown in Figs. 6(a) and 6(b).
When the vertical synchronizing signal is subjected to
15 offset processing by a half horizontal scanning period every
frame, on the other hand, the scanning directions for the
respective scanning lines are reversed in the odd and even
frames FO and FE, as shown in Figs. 6(c) and 6(d4).
Similar processing can be carried out for performing P/P
20 conversion on an input video signal of a progressive scanning
system having a vertical scanning frequency of 60 Hz and 263
scanning lines for converting the vertical scanning frequency
to 120 Hz and thereafter performing offset processing on the

vertical synchronizing signal by a 1/4 horizontal scanning

20 period when the second field £2 of each frame is started, for



As shown in Fig. 18, the reciprocation control signal RH has the2§ad§EE§&092
as the horizontal synchronizing signal H4 and 15 | ags the hori zont al
synchroni zing signal H4. The frequency divider 72 frequency-divides the
reci procation control signal RHinto two and out puts the horizontal
synchroni zi ng.,si HO As shown in Fig. 18) the horizont ni zi ng
si gnal NO has“gng@g+% tw ce that of 20 the horizontal syncﬂ#gz¥§ﬁﬁéasignal
H4 and | ags the horizontal synchronizing signal H4. The doubl e-speed H
generator 73 generates a doubl e-speed horizontal synchronizing signal HB
having a frequency tw ce that of the reciprocation control signal RH The
doubl e- speed 25 horizontal synchronizing signal HB has a cycle half that of
2 ~+ S E P 20G»Iapiog/ 0ug 14idee PO-NEROI/N037 PAdirechbenabnprdgraassiivieoni zi ng
signal H4. The doubl e-speed hori zontal synchronizing signal HB is supplied
to the edge IRANAINGr syaten wltdy fheeverticahescarming feagnaney b 1&0d t he
scanni ng line nunber output part 77. 5 The edge detector 74 detects the

| eadi ng edgdi®ofandhd0gar erarping ddmesnPYi RECLPEREA LA 98EleshdABe to t he

doubl e- speed hori zontal_ synchroni zing signal HB, and outputs a vertical

synchroni zi ng si ghagsvA4 aat? dgdd s eahtdq ALeriplme theAaacrarding
h 1.Zi i | V4 th | O | th t]
iﬁghﬁ Slﬂ:i: ﬂ%’h%! %gfnﬁggﬂggrwgt tsé%g?%reﬁr%%ftsiﬁﬁﬂ%ﬁvg ngzig?gﬂa(la)?m. e
vertical synchyonj.zj ng_si gna a.is,supplied to the.7, ener at or
Uhe scanni ngo et SUGRRC R PR Bpe oo g BRAS: iahogy aiPody

det er i nat i ofL GG L+ £8ARKL 43 ckD of UBHE Lo diRlro Bl SEbEE Qlor’® , and

supplied to € Co as a reset sign IS reset in

response to Jierauted (b eBURE N ANeREIG I £YARe | AnBOMIYS { Heciau e- speed

hori zontal synchronizing signal HB, and supplies a count Vval ue to the 20

120 Hz generpidy =A% %@ﬂcBEQuéfa@i'&dlﬁhn{sj N REbecafHiRGt 10964 ala the count
value CN of the counter 75 is twi ce the nunber of scanning lines in one

field Ti® secutiing |dviRchugberieHt pHe RaitiddlSeppthesntzatAEidithl i ne
nunber signal LN indicating the nunber of 25 scanning lines in one field to
the CPU 81 osulijertedsits offide protessingEeRefPOLraie 00l 04714 50

PCT/ JP99/ 03772 count value CN of the counter 75. The CPU 81 determ nes the
type of the input Aecdeding gimaithda emeodiameing .ofnt hepwl addiepgsiamal mfivber
signal LN, and supplies an offset quantity OF responsive to the type of the
i nput vi deo &i BRAgressivee scaniidy SuFtesethdiriade sk Ker pral geca 920 Hz

generator 76_supplies a vertical synchroni zing
frequency of 60 Hz and 262 scanning lines is subjected to P/P

15 conversion so that the number of scanning lines 1s doubled,
- and displayed in a bidirectional progressive scanning system
with the vertical scanning frequency of 60 Hz and 524 scanning
lines by reciprocating deflection.
Each frame has even scanning lines, and hence the scanning
20 directions for the respective scanning lines are identical to
each other in the odd and even frames FO and FE 1if the vertical
synchronizing signal is not subjected to offset processing
every frame, as shown in Figs. 7(a) and 7(b).
When the vertical synchronizing signal is subjected to

26 offset processing by a half horizontal scanning period every



signal Vb corresponding to the vertical scanning frequency of 120% §EP 2002
anot her input termnal of the selector 79 in response to the count val ue CN
of the counter 75 and the doubl e-speed 10 hori zontal synchronizing signal
HB.- The vertical synchronizing signal V4a supplied to the input term nal of
t he sel ector he frequency of 60 Hz, and the vertic ni zi ng
signal Vb supél%logg tl% t he ot her i nput term nal of the sel egl%%[?%%@?]gs t he
frequency of 120 Hz. 15 The CPU 81 supplses a switching signal SL to the
selector 79 on the basis of a previously set vertical scanning frequency.
The sel ector 79 outputs either the vertical synchronizing signal V4a or the
vertical synchronizing signal Vb to the node pronotion even/odd

det er m nat i diragier.c@ont the mtdierhbanwdpukBe S0aviinetdiretdodisndoparthe80 as a
vertical synchronizing signal Vo in response to the switching signal SL.

The sel ect orrerppegtiyat scepringriinas aygnaovensednyn stimagdd/Anduesient he
vertical scanning frequen is set to 60 Hz ( while the selector 79 outputs
the verti calf%ﬂ}‘}?@hFQnPEﬂn’égm%eﬁh% wheBigpe Utk iadd 74€dnmni ng 25
frequency is set to 120 Hz. 2 ~r S EP 2002 WO 00/04714 PCT1JP99/ 03772 51
The node pr ormtl oFiBY AT HTQCREE LRFICRRL PO FAEF L ediqut7BOD RPESEPEMENGFIR i gnal

MD i ndic t he i\(?rrent fleld on the basis of the vertlcal synchroni zi ng

si gnal V4a ViETS 108, 2% &% 1RPRE PZ?:"I%)H%J[ Qha? RROITPREL V/ep“tﬁ 1365 set

t. 5 bed of fset i t
Phe tnput viakareR BREPRS  (RE TERT STy AEGRPOPRE & G VAR G2t he.
vert il gl ) 634 S nF TS B OISR, 11
the CPU 81, gpdaeuf S Ead B Bfe 10 4RO diﬁ'a%fai@écé hﬁ’ar {egfé

synchroni zi ng signa gs. 20 an 1 are timng I IiI ustrating

oper ations %cémﬁnraosfsﬂsrpmtth%@%%%qld@é&{ﬂm@aﬁ@@u&wfwftsa&zshown in
Fig. 29. Fig. 20 is a timng chart show ng operations of the

reci procpj i Oghd ®¥e’ BlaBh®B§SEindE Y treédpirBch iy i dé”flteshttibﬁ.ver tical
scanning frequency of 60 Hz . Fig . 21 is a timng chart show ng operations
of the reciprocat FaBsC@\ia)oto @(@)esiiowa Pidéo ddsphay elerthodnad¢aoddimgverti cal
scanni ng frequency of 120 Hz. 20 Referring to Figs . 20 and 21, the cycle
of the vertitalansghgitioemboigmenyred thdpwoseands ponestion on&iyer td (@Al

scanni ng period. When the vertical scanning frequency is 60 Hz, the
vertical synemobil) ngrei gergenisasiiauraggneicyadanndagt Haneer @indala
synchroni zing signal V4a, as shown in Fig. 20. Wien 25 a control signal M
ri ses, the viFapiigye ShEuAbRES Higiuia yertdcal synahnondzipgosignab/MeA714 52

e o AT B s 0 3L % o 1
R AR i e

is half thatg OITI{ h),% i %@Eesmggrcmlmvr&til Qal éﬁroﬁfzﬁ%gv% JdhFi 9. 21

When t he contr rises, the vaI ue o m)de SI

sequentially &t?j’é‘ét?e@l ¥R BREsBY }Qﬂg‘cggéqm (=1 o] nf§ hroni zation wt h t he
verti cal synschronl zing si gng 10 Fi é’z 22r?s a flow chart show ng

operations of theacBbr8inghediniiB EhBoaiifent’ el inphe fifddoB3218R4F dthe

vertical scanning frequency of 60 Hz or 120 Hz in a register on the basis
of user 2@ttangrogtepsSie . sddinng ey Sawiss 4 heeselesl oscaithird h t he

15 switching signal SL on the basis of the vertical scanning
frequency of 60 Hz and 262 scanning lines is subjected to P/P
conversion so that the number of scanning lines is doubled and
the vertical scanning frequency 1s converted to 120 Hz, and

thereafter the vertical synchronizing signal is subjected to

20 offset processing by a 1/4 horizontal scanning period when the



frequency set in the register (step S2). Thereafter the CPU 81 rQalpIsSEH% 2002
nunber of scanning lines in one field on the basis of the scanning |Ine
nunber signal LN output fromthe scanning |ine nunber output part 77 (step
20 'S3) . Then, the CPU 81 determ nes the type of the input video signal on
t he basis of e nunber of scanning lines ( step $4). t he CPU
81 sets the o §Q@$§gantity OF on the basis of the type of g#@h%ﬁ%ﬂ? vi deo
signal, and supplies the offset quantityg OF to the V pul se offset
processing part 80 25 (step S5). 2 4 S EP 2002 WO 00/ 04714

PCT/ JP99/ 03772 53 The CPU 81 determ nes whether or not the input video
signal has been switched ( step S6 ) . If the input video signal has been
swi tched, theediid Fieddt £i2 nf bachhfranep sSEthotedt fidie displlagahg sidenni ng
frequency. If the input video signal 5 has not been switched, the CPU 81
returns to thkded epos3l o aehbdiltdvd Lionaain ter lacedrs gapniingesy s tEmusl tht he CPU
81 supplies the offset quantity OF responsive to the type of the input

vi deo si gnal théderhicabsepnning £aaaneRcyY pEJENEY ang G3descapulingel bigss et
processing part 80. 10 Thus, the vertical synchronizing signal is subjected
to of fset prB¥esFIRFocAtiRgudREteEiMesent i nvention has been described and
illustrated in detail, it is clearly understood that the sane is by way of
il lustrat?on and &X¥fpl BrDNEFLARRL iSYPeBTropdZhRd 35 qnalehs PbAgFtER to
limtation, t spirit ang sc&ge of the presen i nvention bgigg limted
only by the Perit ATYRESIP &t I|aPREL1Zon 5L SQ@RRIRG A5 I8G YNHRE 1. A

id di spl t ising: 5 i [ it ble t
feceive a f1T81OM GBBLEI ST BEPARE TR cPNAEEAY STIRTLAG Ly AR G
progressive ﬁ& @%e%ﬁéhﬁ”khé‘cé ¢33k ?ita EVELL WUREh 2l .3§3041 NY
lines in each franme an aving a first ver i car scanni ng frequency, and to

convert saidrfi ¢flsViedpOashgiR] LRe avSRELBSL VEGRONSLANAInP! s ApH100] £5Si Ve

scanni ng systemincluding a secon@enunber of scanning lines in each frame
and havi ng ageespsl byed t/dlori@ oh@al e MhdIROIPERLYd ¥t GadWMG FidRT
reversion circuit operable to reverse, alternately, the tinme base of said
second vi deofgj gnal output fromsaid conversion circuit every scanning |line
and to output processed said second video signhal as a third video signal; a
di splay part oper &ach fxandi Isqd ayes acdnhlhnhg d iniede@nsi iprede the podnfiimgn sai d
15 scanning line reversion circuit by bidirectional scanning in

synchr oni zat Abpreeiidnsy foerthie zbspgative micanngngi hiteds and kddrdiicadntal

synchroni zing signal after conversion by
each other in the odd and even frames FO and FE if the vertical

16 synchronizing signal is not subjected to offset processing
every frame, as shown in Figs. 8(a) and 8(b).

When the vertical synchronizing signal is subjected to
offset processing by a half horizontal scanning period every
frame, on the other hand, the scanning directions for the

20 respective scanning lines are reversed in the odd and even
frames FO and FE, as shown in Figs. 8(c) and 8(d4).

Figs. 9(a) to 9(4) show a video display method according
to a ninth embodiment of the present invention. Figs. 9(a)
and 9(b) are conceptual dlagrams of scanning lines and a

25 scanning structure with a vertical synchronizing signal not



said conversion circuit; and an offset circuit operable to displé%ﬁ EEEB 2002
vertical synchronizing signal by a first offset tine every frane. 20 2. A
vi deo di splay apparatus conprising: a conversion circuit operable to
receive a first video signal of an interlaced scanning systemor a
progressive s lopds Systemincluding a first number of scapnipgedsfies in
each franme and having a first vertical scanning frequency, and to convert
said 25 first video signal to a second 39 deo signal of a progressive
scanni ng systemincludi ng a second nunber of scanning lines in each frame
and having a second vertical scanning frequency; a scanning |ine reversion
circuit operable to reverse, alternately, the tinme base of said second

vi deo si gnal seritesthed Fopffsey rearAgsdngneere frameyangd E¢ganioi§)Iank and to
30 out put processed said second video signal as a third_video signal; and a
di spl ay part9obbrafs consegityplagiagramg N Fhe scansigaat18as paRd fthdm sai d
scanning line reversion circuit by bidirectional scanning i

synchr oni zat $6H Y Struckuregwit 2@@2V§§t98P9iéXchyﬂﬁﬁ?i#th$@P%#gnal

d hori t hr oni_zi [ | aft ' b id [
i roui 1 whordr e LooBRact Pt Peane DL ANPRY FrBltoncy | o equal 1o sald

[yt verd o2l Soqunba L TSI ohpdy i 958, hll S ARBLhAD o5,

conprising: a convefgrgﬁ cui a €0 'si gnal

of an inter| Qcﬁg?éfé‘é‘ﬂw §¥éﬁr?fﬂ%°;s€sa%{]n99ﬁ£§ﬁld’ €, SGAPPA D1 S%é&ﬁﬂ@c' udi ng

a first nunber scanni ng 1 nes frame Tand having a ftiIrst rtical

scanni ng 1 egengsho B9 6 160X 36 P Acnhngi 1 les tdeGus) 5a kg By econd

vi deo signal of "a progressive scanning systém i ncluding a second nunber of

scanni ng | i nggnvdr SN bR 8RE Mbe?dof s2AGANHg VBIddLak &hM1RANEhd
frequency; a scanning line reversion circuit operable to reverse,

al ternatel y, theyditiedlasRaghi153 dre@eoney iglamnviegtal eut pud fizomesai d
conversion circuit every scanning line and to 15 out put processed said

second vildeotBenemt teas thet Yierthadidegnshgtd zimy dilgphayipanibiepeedbte to

di splay said third video signal output fromsaid scanning |ine reversion
circuit by bpffsetpronabsiuamy ad /inheyiadmt@l geinmingpelmiad wiren thad
synchroni zing signal and a horizontal synchronizing signal after conversion
by sai d convéeeort fdieddufe; ofyrchofaamefis sitagitedui fopptsadiaying thepl ace
said vertical synchronizing signal so that a plurality of fields included
in each f ranﬁiﬂ%‘éﬁigﬂ?éripafbﬁﬁd Jéq:%*ﬁml interlaced scanning systemwith

the vertical scanning frequency of 120 Hz and 526 scanning lines
15 by reciprocating deflection.

Thus, the vertical synchronizing signal is subjected to
offset processing by a 1/4 horizontal scanning period every
second field £2 of each frame, whereby interlaced relation can
be kept between the first fleld f1 and the second field f2.

20 According to this embodiment, the vertical synchronizing
signal is set forward by a 1/4 horizontal scanning period every
second fileld f2.

Each frame has even scanning lines, and hence the scanning
directions for the respective scanning lines are identical to

26 each other in the odd and even frames FO and FE if no offset



wherein said second vertical scanning frequency is even tines g 'q$g¢rznog
vertical scanning frequency. 25 4. A video display apparatus c 2$r'

conversion circuit operable to receive a first video signal of an

i nt'erl aced scanni ng system or a progressive scanni ng systemincluding a
first nunber Woo%ﬁwi ng lines in each frane and having a fﬁéﬁ}p%}f(ﬁ%i cal
scanni ng frequency, and to convert said first video signal to a second

vi deo signal of a progressive scanni ngzgystemincluding a 30 second nunber
of scanning lines in each frame and having a second vertical scanning
frequency; 2 ~r S EP 2002 56 a scanning |line reversion circuit qperable
to reverse, alternately, the tinme base of said second video signal output
from sai d coroeessbid dis Perforped yevershfinagel.i e ahewe clrodtigst Pfdtessed
sai d second video signal as a third video signal; a display part operable
to display 88fd%¢®}rd video signal output fromsaid 5 scanning |ine
reversion circuit by bidirectional scanning in synchronizatjon with a
vertical synchrof®8m§he; ¥emiicatd sYnRBEPRLAIRY sdgm@d b5 SAKipcliegnt? after

conver si on bﬁfsaid conversion circuit; and an offset circuit operable to

di spl ace saPfFer (BRaesEIRGHPH A ot RoGean &) SrEPRART PHIIRGPYEYTY of
field h f Lnterl d | ati . 10 i i.d_ Vi i |
5ot andi neEPPacoRt s EBRP HEFE REER) Ui chqiantn Al E8nEEBay R per O
AN : BN ! . : oo
sonnni g {r SSREEE S R LIRS NG Befdrlhd [P RRf chep SRATEVYE" {118

vi deo di spl gy..aRpagat iﬂh'aggoggg?ﬁeiﬂwﬁiqﬁﬂayoa)zapﬁuggg r conprising an

15 offset circuirt operable to displace said verti'cal synchronizing signa

by a first offsetpiddre BYELY £h@mgo(B) Hiew'iLegigbsPlhdypeapamdttsal n
accordance wth claim 2, further conprising an offset circuit operable to

di spl ace saiadc¥paing b £YBAHH QRb3ENGest @RAhSPrédait AnPbitt B I Y F2§. Of
fields included in each frame keep interlaced relation. 7. The video

di spl ay 1appaonaajsis a8 coneepdaal eliugriamtd fsbadnOtig 4.ineBeraidFsql dogbgond
vertical scanning frequency is twice said first vertical scanning
frequency; dsdasepdcepfsEl dilagramt of sa opeambing tsktriicsprace said verti cal
synchroni zing signal by a 25 second offset tine every other field of each
frame. 8. The vi deecandipidayoappts smbodimentcorrldmpatwiifee|signad afier ei n
said second offset time is 1/4 a horizontal scanning period. 30 9. The

vi deo di spl & dpy@rdegsdi Fcaprbprdanyetamt haghpdose W tdCansSoRRdNgs  and 6
or with claim7 or 8 when dependent on at |east claim3, wherein _said first

nunber is afT8GHeRGHIRK 60 HpanA K35 peappg Aipes huRIass et T4y
apparat yg i n,,a¢eordance, Wil ¥ Q0% & AdBining®11Res A dubied,
and displayed in a bidirectional progressive scanning system
with the vertical scanning frequency of 60 Hz and 1125 scanning

lines by reciprocating deflection.
Each frame has odd scanning lines, and hence the scanning
20 directions for the respective scanning lines are reversed in
the odd and even frames FO and FE with no offset processing
on a vertical synchronizing signal every frame, as shown in

Figs. 10(a) and 10(b).

Figs. 1l(a) and 11(b) show a video display method

20 according to an eleventh embodiment of the present invention.



or with claim7 or 8 when dependent on at |east claim3, wherein za@idSEPQUDZ
nunber is an even nunber. 5 11. The video di splay apparatus in accordance
with claiml1l, wherein said second vertical scanning frequency is equal to
sai'd first vertical scanning frequency. 12. The video display apparatus in
accordance W 4R, pledhn 1. wherein said second 10 vertical S$ﬁﬂ?ﬁ shhequency
is even tines sa|3 #lrst vertical scanning frequency. 13. e video display
apparatus in accordance with any one ofzjclainms 1, 5, 1 | and 12, wherein
said first offset time is half a horizontal scanning period. 15 14. A video
di spl ay nethod conprising the steps of receiving a first video signal of an
interlaced scannin? system or a progressive scanning systemincluding a
first, evenFl@vbdtl(af iscamencgpriabsliagramcet Scanpingd ingdi. ngnd Filigr st
vertical scanning frequency; converting said first video signal to a second
vi deo si gnallldf)aipr ageereertaialy ddagnamngt sy st@nning §§ragtereecond nunber
of scanning lines_in each frame and having a second vertical scanning
frequency; al t er nAFEPTAIRG, &osthds tambadimentasan PRy Y1ldee BRAIICS si gnal
every scanning Jine; outputtin rocessed said second video signal as a
third vi deo % giferissed; sﬁﬂwgﬁg SYB&eMh Ay d&o Grhtst bf"xﬁ%&’iif‘gcti onal
scanni ng 4 n nchroni zation w th ertical synchronizi i gnal d a
hori zont 41 STRANBRT T hE CSiBRZE B 12 FEBRIBP ST dR® AR REsTad: vy 1A o
vertical synchroni. zi si_gnal,.by a first. of I vier 15. A
Q:.yo V%I}siaﬂgsoo m%rg?' itr%J ?Hmbé of Qc%ﬁlﬂn&z'lgggg }%Xa%ggg%g%%

vi deo di spl ay nmet’ho e steps o recei vi ng

first vid ' i | : _
ScamningsySie PRerchl P T EL RGO mhan o BPAg R e

having a f1 rifferkairlefal SEANAIN A RCBLEDEYGL CAMICThBALAGL dddrthinyl deo

signal to a second video sigha a progressive 5 scanning system

including a ssaseRtwitiiele $drscANsB8nhi ¢ F requeRsy Jif 8% HEhahdaviaag a
second vertical scanning frequency; alternately reversing the tinme base of
sai d seckind stad@dng QafAks EVEIHeSiGRHdTatdnhi Aefleciypi.t i ng processed said
second video signal as a third video signal; and 10 displaying said third
vi deo signal by bEdchetxamenhbs sgEnncagning siyimelsr, oand henor imtdrimoedr ti cal

synchroni zing signal and a horizontal synchronizing signal after
conver si on; MHatdion can deskephderyeenctiie Sdamhifiplid §umtcyhesaaprdl to

said first vertical scanning frequency.
field £2 with no offset processing on a vertical synchronizing

signal every second field £2 of each frame, as shown in Figs.
15 11(a) and 11(b).

S8ince each frame has odd scanning lines, further, the .
scanning directions for the respective scanning lines are
reversed in the odd and even frames FO and FE with no offset
processing on the vertical synchronizing signal every frame.

20 Figs. 12(a) and 12(b) show a video display method
according to a twelfth embodiment of the present invention.
Fig. 12(a) is a conceptual diagram of scanning lines, and Fig.
12(b) is a conceptual dliagram of a scanning structure.

According to this embodiment, an input video signal of

20 an interlaced scanning system having a vertical scanning



15 16. A video display nethod conprising the steps of: receiving leff ISrEP 2002
video signal of an interlaced scanning systemor a progressive scanning
systemincluding a first nunber of scanning lines in each frame and havi ng
a first vertical scanning frequency; 20 converting said first video signal
to a second vide jgnal of a progressive scanning systemingl| udi a
second nunberbgyﬁgié ning lines in each frame and having a %@%ﬁﬁ%gggrtical
scanni ng frequency; alternately reversigyg the tinme base of said second

vi deo signal every scanning line; 25 outputting processed said second video
signal as a third video signal; displaying said third video signal by

bi directional scanning in synchronization with a vertical synchronizing

si gnal and £deguenrontof & Hehpodi ¥lify scagnihgatiings denddspilayed aind a

di spl acing said vertical synchronizing signal so that a plurality of fields
30 i ncl uded Bigirgehippahelniamplqade sicapsdngeFEston,; wiklerdie witd cg#dcond
verti cal scann%gg frequency is even tines said first vertical scanning
frequency. Scanning EnequedgysPf] 760\ Hrdanddi bty srebhiRg cdkPeFsibig t he
steps of: receiving a first video signal of an interlaced scanning system
or a progr eSEHPTeEaRingfei e T hMncl uding a first number of scanning |ines

in each frame and_having a 5 first vertjcal .scanning frequency; converting
said first video EFéﬁzﬁ‘%f"& ﬁa§é’&ﬁinﬁ°9?'a£’bg JiigRIr i éﬁeﬁf’ggjr’é"s%'i]\f'é’egcanni ng
system i ncl udi,ng.a _second nu r .of scanni.n ines Jp.eac rane,_and having
a second verﬁl@gzliogc%% ibﬁgk?é%;%t%;ﬁ'g?? t:ﬁ% éf?‘ %g#e faﬂegéri}}&nﬁg?ﬁsee%nﬁe base

o, §oL sec Bl B S REL LB S ABRLRY Il 06 B AR GG

sai d second Vi deo signal a ng sai hi rd

video signalgfyadil dvEeridetiofla $EEINIHN0ok ot REAR] 281 IO 1 Fgear ti cal
synchroni zi ng 'si gnal and a horizontal synchronizing signal after

conversion; gG)land $p(Befi ng said vertical synchronizing signal so that
said plurality of fields of each frane keep interlaced relation; wherein

said firsg video sifpéledch Gfrane hAkehHACSSaELHYI1NBesYSELFthER] ttHd I St
nunber is an odd nunber, said first vertical scanning frequency is even
times sai d sscmidngerdirealtisnanfbngthe egaepeyt el s@in fnp e nesclardes a
plurality of fields. 20
reversed in the odd and even frames FO and FE with no offset
processing on the vertical synchronizing signal every frame.

Fig. 13 is a conceptual diagram of scanning lines in a

15 video display method according to a thirteenth embodiment of
the present invention.

Flg. 1l4(a) 1s a conceptual diagram showing a scanning
structure in the case of performing no offset processing on
prescribed fields in the video display method shown in Fig.

20 13, and Fig. 14(b) is a conceptual diagram showing the scanning
structure 1in the case of performing offset processing on
prescribed fields in the video display method shown in Fig.

13. Fig. l4(c) is a timing chart of a vertical synchronizing

signal in the case of performing no offset processing on

25 prescribed fields in the video display method shown in Fig.



18. The video display nethod apparatus in accordance with cl ai nﬁ]l;5§Eg?tZﬁ}g2
conprising the step of displacing said vertical synchronizing signha y a

first offset tine every frame. 25 19. The video display nmethod in
accordance with claim15 further conprising the step of displacing said
vertical sync i zing signal so that a plurality of fields_inclu in
each frane keg{)&@fqa&?l aced relation. 20. The video display %‘é’ifﬁs%i‘%?ﬁ
accordance with claim16 or 17, whereinzg0 said second vertical scanning
frequency is twice said first vertical scanning frequency; and 2 ~SEP
Z002 60 said displacing step includes displacing said verti cal )
synchroni zi ng signal by a second offset tinme every other field of each
frame. 21. Tha.viango Blgpl d¢(det Hed Bn tleviavgdagearti off cthe nvedtiedkrein
said second 5 offset tinme is 1/4 a horizontal scanning period. 22. The

vi deo di spl agynekreniliindcedgnahcdnn thearsasgeosf perfemming 98fsaly and 18
or with claim?20 or 21 when dependent on claim 16 wherein said first nunber
is an odd nuRbBefesainPn presgriked of kidsy rethedviteacisrdayceethed any
one of clainms 15, 16, 17 and 18 or with claim 20 or 21 when dependent on at
| ast cl ai m - $BOWHRKER didP-sdild first nunber is an even nunber. 15 24. The

vi deo di sgl ay nethod in accordance with claim 14, wherein said second
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| . even L2 60 1/2H — | 5251—>1050P
1| 120 1/2H 1/4H | 5251—>10501
; 60 . | 262p—1048P
b . even 263P~>1052P
262P—10481
120
I 1/2H V4H | eansiosa]
10 . 5251~ 525P
P 60 Jautomatic _— [(351—1125P
: g odd 5251— 5251
I 120 |automaticlautomatic 11251=11251
262P— 524P
P 60 1/2H — | 263p— s526P
525P—1050P
P 2 even
15 262P— 5241
I | 120 1/2H /40 | 263P— 5261
; 525P—10501
, 5251— 5251
I | odd | 1| 60 [automaticl — biarr )19y
I 120 |automatic)1/8H 1/4H|11251—112511
262P— 262P
Bl S0 Va1 = 750 7508
20 even
262p— 2621
I
: | 120 1/2H /4 | 2e0po 7501
. 263P— 263P
N P 60 Jautomatic| 1/4H S9ED_s £25D
0 1 , | 263P— 2631
120 |automaticjautomatic| cocn_, coc

25 Referring to Table 1, "I" stands for an interlaced
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"Vertical

1 indiqatgg gthy  mpanifigatdon g

"10% /' /1 & ()-7X8nB8 9c9d9e9f QavK@!! 10/ 10/ 10/,7 "10% %Ir(a?n_el f&OIO//dP&' ()-

210% & () - | &bnms&.n@) jcpﬁg,lumber of scanning lines in each

b conversion and P/P conversion. "Even" and "odd"

in "Number

of Scanning Lines" indicate that the numbers of scanning lines

in single frames are even and odd respectively.

"Output

Frequency" indicates the vertical scanning f£requency.

"Reciprocating Frame Reversion" in "Processing"

10 indicates an offset quantity of the vertical synchronizing

signal for reversing the scanning direction for each scanning

line in the odd and even frames FO and FE, "1/2H" indicates

that the vertical synchronizing signal is subjected to offset

processing by a half horizontal scanning period, and

15 "automatic" indicates that the scanning direction is

automatically reversed with no offset processing on the

vertical synchronizing signal. "Interlace Keeping" in

"Processing” indicates the offset quantity of the vertical

synchronizing signal for a prescribed fileld for keepiling

20 interlacedrelation between the respective £ields of each frame.

"1/4H" indicates that the vertical synchronizing signal is

subjected to offset processing by a 1/4 horizontal scanning

period, and "automatic" indicates that interlaced relation is

automatically kept with no offset processing on the vertical

256 synchronizing signal.
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1, 6#10% & (SionilooF N Lnyezilages $qanning sygien pnd a video signal of

/10% & ()-F. 10% & (g CEVEEEEEEEEDLC
a progresslve scanning system respectively. For example,

"525I — 1050P" indicates that a video signal of an interlaced

5 scanning system having 525 scanning lines is displayed in a
bidirectional progressive scanning system with 1050 scanning
lines. "1125I — 1125II" indicates that a video signal of an
interlaced scanning system having 1125 scanning lines is
displayed in a bidirectional interlaced scanning system of a

10 four-field sequence with 1125 scanning lines (see Figs. 13 and
l4(a) to 14(4d)).

When each frame has even scanning llnes, the vertical
synchronizing signal is subjected to offset processing by a
half horizontal scanning perliod every frame, so that the

15 scanning directions for the respective scanning lines are
reversed in the odd and even frames FO and FE, as shown in Table
1. When each frame has odd scanning lines, on the other hand,
the scanning directions for the respective scanning lines are
automatically reversed in the odd and even frames FO and FO

20 with no offset processing on the vertical synchronizing signal
every frame.

When the scanning directions for the respective scanning
lines are alternately reversed in the odd and even frames FO
and FE, an error between a forward time and a backward scanning

256 or between brightness of forward scanning lines and that of
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no deterioration of the picture quality. Thus, design accuracy
for a deflectlion system is relaxed.
When each frame has even scanning lines, the vertical
5 scanning frequency is converted from 60 Hz to 120 Hz and the
vertical synchronizing signal is subjected to offset
processing by a 1/4 horizontal scanning periocd when the second
field £2 of each frame 1s started, so that interlaced relation
can be kept between the first field fl and the second field
10 £f2. When each frame has odd scanning lines, on the other hand,
the vertical scanning frequency is converted from 60 Hz to 120
Hz so that interlaced relation can be automatically kept
between the first field £1 and the second £ield £2 with no offset
processing on the vertical synchronizing signal every second
15 fileld £2 of each frame.

- Thus, the picture quality can be improved by keeping
interlaced relation between the first f£ield f1 and the second
field £2 of each frame.

Fig. 15 is a block diagram showing the structure of a

20 video display apparatus carrying out the video display methods

according to the first to thirteenth embodiments of the present
invention.

In the video display apparatus shown in Fig. 15, a

composite video signal VD is supplied to a ¥Y/C separation

20 circuit (luminance signal/chrominance signal separation
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mbe 10y synchronizing signal VI to a control signal generation circuit

10. A signal determination circult 11 determines the type of

the input wvideo signal VD, and supplies the result of

determination to the control signal generation circuit 10.

15 The control signal generation circult 10 generates
horizontal synchronizing signals H1 to H4 and vertical
synchronizing signals V1 to V4 in response to the horizontal
synchronizing signal HI and the vertical synchronizing signal
VI and, outputs switching signals SW1 to SW4 and conversion

20 magnification specifying signals Gl and G2 while switching the
frequency of a clock signal CLK on the basis of the result of
determination by the signal determination circuit 11.

The frequencies of the horizontal synchronizing signal

HI, the horizontal synchronizing signal H2 and the horizontal

256 synchronizing signals H3 and H4 are 15.7 KHz, 31.5 KHz and 62.9
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106310%&' ()-410% ()-2F10%& ()-OF10%& ()- .!'10% ()--310%& ()-!0bC 10
signal SW1l. The output signal of the selector 21 is input in
an interlace/progressive conversion part (hereinafter
10 referred to as an I/0 conversion part) 3 and an input terminal
a of a selector 22.
The I/P conversion part 3 converts the video signal VDI
of an interlaced scanning system to a video signal of a
progressive scanning system in response to the horizontal
15 synchronizing signal Hl, the vertical synchronizing signal VI
and the clock signal CLK, and inputs this video signal in another
input terminal b of the selector 22. In this case, the I/P
conversion part 3 increases the number of scanning lines by
an inter-field operation or an intra-field operation in a
20 magnification specified by the conversion magnification
speclfying signal Gl. The I/P conversion part 3 employs an
inter-field operation for a still picture, while employing an
intra-field operation for a motion picture.

The selector 22 selectively outputs the video signal

250 supplied to the input terminal a or that supplied to the other
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VD1l in a progressive/progressive conversion part (hereinafter

referred to as a P/P conversion part) 4 and an input terminal

5 a of a selector 23.

The P/P conversion part 4 converts the video signal VD1
of a progressive scanning system to a video signal of a
progressive scanning system in response to the horizontal
synchronizing signal H2, the vertical synchronizing signal V2

10 and the clock signal CLK, and inputs this video signal in another
input.terminal b of the selector 23. In this case, the P/P
conversion part 4 increase the number of scanning lines by an
intra-field operation in a magnification specified by the
conversion magnification specifying signal G2.

15 The selector 23 selectively outputs the video signal
supplied to the input terminal a or that supplied to the other
input terminal b on the basis of the switching signal SW3. The
output signal of the selector 23 1is input as a video signal
VD2 in a 120 Hz conversion part 5 and an input terminal a of

20 a selector 24.

The 120 Hz conversion part 5 converts the video signal
VD2 of a progressive scanning system having a vertical scanning
frequency of 60 Hz to a video signal of a progressive scanning
system having a vertical scanning frequency of 120 Hz in

26 response to the horizontal synchronizing signal H3, the
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output signal of the selector 24 is input as a video signal
VD3 in a reciprocation processing part 6.
The recliprocation processing part 6 alternately reverses
10 the time base of the video signal VD3 every scanning line in
response to the horizontal synchronizing signal H4, the
vertical synchronizing signal V4 and the c¢lock signal CLK, and
outputs the processed signal as a video signal VD4. The
reciprocation processing part 6 outputs a horizontal
15 synchronizing signal HO and a vertical synchronizing signal
VO on the basis of the horizontal synchronizing signal H4 and
the vertical synchronizing signal V4. The structure of the
reciprocation processing part 6 is described later.
A dematrix circuit 7 converts the video signal VD4 output
20 from the reciprocation processing part 6 to a primary color
signal VDO consisting of an R signal, a G signal and a B signal
and supplies this signal to a CRT (cathode ray tube) 9.
A deflection circuilt 8 supplies a horizontal deflection
signal LH and a vertical deflection signal LV for bildirectional

25 scanning to a deflection coil (not shown) of the CRT 9 in
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YNC 10 10p Lﬂ5the P/P conversion part 4 and the 120 Hz conversion part
5 correspond to the conversion circuit, the reciprocation
processing part 6 corresponds to the scanning line reversion
circuit, and the dematrix circuit 7, the deflection circuit
8 and the CRT 9 form the display part.
10 Exemplary operations of the video display apparatus
shown in Fig. 15 are now described. A video signal of an
interlaced scanning system having 525 scanning lines and a
vertical scanning frequency of 60 Hz is displayed in a
bidirectional interlaced scanning system with 1050 scanning
15 lines and a vertical scanning frequency of 120 Hz.
_ In this case, the selectors 21, 22, 23 and 24 are switched
toward the input terminals b. The Y/C separation circuit 1
outputs the video signal VDI of an interlaced scanning system
having 525 scanning lines and a vertical scanning frequency
20 of 60 Hz.
The I/P conversion part 3 converts the video signal VDI
to the video signal VD1 of a progressive scanning system having
525 scanning lines and the vertical scanning frequency of 60

Hz. Then, the P/P conversion part 4 converts the video signal

25 VD1l to the video signal VD2 of a progressive scanning system
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base of the video signal VD3 every scanning line, and outputs
the video signal VD4 of a bidirectional scanning system having
1050 scanning lines and the vertical scanning frequency of 120

10 Hz.

The dematrix circuit 7 outputs the primary color signal
VDO to the CRT 9 on the basls of the video signal VD4, while
the deflection circuit 8 supplies the horizontal deflection
signal LH and the vertical deflection signal LV to the

15 deflection coil of the CRT 9 in synchronization with the
horizontal synchronizing signal HO and the vertical
synchronizing signal VO. Thus, the CRT 9 displays an image
by bidirectional scanning with 1050 scanning lines and the
vertical scanning frequency of 120 Hz.

20 The video display apparatus shown in Fig. 15 is not
restricted to the above but can display any of various video
signals in a bidirectional interlaced scanning system or a
bidirectional progressive scanning system with a desired
number of scanning lines and a desired vertical scanning

26 frequency.
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In order to display a video signal of an interlaced
scanning system having 525 scanning lines and a vertical
scanning frequency of 60 Hz in a bidirectional progressive
scanning system with 1050 scanning lines and the vertical

5 scanning frequency of 60 Hz, for example, the selector 24 is
switched toward the input terminal a. In order to display a
video signal of a progressive scanning system having 525
scanning lines and a vertical scanning frequency of 60 Hz in
a bildirectional interlaced scanning system with 1050 scanning

10 1lines and a vertical scanning frequency of 120 Hz, the selectors
21 and 22 are switched toward the input terminals a.

Thus, various video slgnals can be displayed in various
bldirectional scanning systems by switching the selectors 21,
22, 23 and 24 toward the input terminals a or b, switching the

15 vertical conversion magnifications of the I/P conversion part
3 and the P/P conversion part 4 through the conversion
magnification specifying signals Gl and G2 and switching the
frequency of the clock signal CLK.

Fig. 16 is a block diagram showing the structure of the

20 reciprocation processing part 6 shown in Fig. 15.

The reciprocation processing part 6 1includes a
reciprocating signal processing part 60 and a reciprocation
control processing part 70. The reciprocating signal
processing part 60 and the reciprocation control processing

25 part 70 are connected to a CPU bus 90.
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The reciprocation control processing part 70 outputs the
horizontal synchronizing signal HO, the vertical synchronizing
signal VO and a reciprocation control signal RH on the basis
of the horizontal synchronizing signal H4 and the vertical

b synchronizing signal V4. The reciprocating signal processing
part 60 alternately reverses the time base of the video signal
VD3 every scanning line in response to the horizontal
synchronizing signal HO and the reciprocation control signal
RH output from the reciprocation control processing part 70,

10 and outputs the video signal VD4 of a bidirectional scanning
system.

Fig. 17 is a block diagram showing the structure of the
reclilprocating signal processing part 60 shown in Fig. 16. Fig.
18 is a timing chart for illustrating operations of the

15 reciprocating signal processing part 60 shown in Fig. 17.

. As shown in Fig. 17, the reciprocating signal processing
part 60 includes RAMs (random access memories) 61 and 62, a
forward processing control part 63, a backward processing
control part 64 and a selector 65. The RAMs 61 and 62 are

20 supplied with the video signal VD3.

As shown in Fig. 18, the cycle of the horizontal
synchronizing signal H4 corresponds to one horizontal scanning
perliod (1H). The horizontal synchronizing signal HO has a
cycle twice that of the horizontal synchronizing signal H4,

25 and lags the horizontal synchronizing signal H4 by a constant
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time. The reciprocation control signal RH has a cycle half
that of the horizontal synchronizing signal HO.
The forward processing control part 63 and the backward
processing control part 64 segquentially write the video signal
5 VD3 in the RAMs 61 and 62 respectively in response to the
horizontal synchronizing signal HO and the reciprocation
control signal RH. Referring to Fig. 18, symbol S denotes data
initially written in the RAMs 61 and 62, and symbol E denotes
data finally written in the RAMs 61 and 62.

10 The forward processing control part 63 reads the video
signal VD3 stored in the RAM 61 in the same order as the write
order in response to the reciprocation control signal RH. On
the other hand, the backward processing control part 64 reads
the video signal VD3 stored in the RAM 62 in the reverse of

15 the write order in response to the reciprocation control signal
RH. i

The selector 65 selectively outputs the video signal VD3
read from the RAM 61 as the video signal VD4 on the basis of
the horizontal synchronizing signal HO and the reciprocation

20 control signal RH in a trace period. Further, the selector
65 selectively outputs the video signal VD3 read f£rom the RAM
62 as the video signal VD4 in a retrace period.

Thus, the video signal VD3 of a progressive scanning
system is converted to the video signal VD4 of a bidirectional

20 scanning system.
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Fig. 19 is a block diagram showing the structure of the
reciprocation control processing part 70 shown in Fig. 16.

The recilprocation control processing part 70 shown in
Fig. 19 includes an edge detector 71, a frequency divider 72,

5 a double-speed horizontal synchronizing signal generator
(double-speed H generator) 73, an edge detector 74, a counter
75, a 120 Hz generator 76, a scanning line number output part
77, a mode promotlon even/odd determination circuit 78, a
selector 79, a V pulse offset processing part 80 and a CPU 81.

10 The edge detector 71 detects the leading edge of the
horizontal synchronizing signal H4, and outputs the
reciprocation control signal RH having a constant pulse width.
As shown in Fig. 18, the reciprocation control signal RH has
the same cycle as the horizontal synchronizing signal H4 and

15 lags the horizontal synchronizing signal H4.

The frequency divider 72 frequency-divides the
reciprocation control signal RH into two and outputs the
horizontal synchronizing signal HO. As shown in Fig. 18, the
horizontal synchronizing signal HO has a cycle twice that of

20 the horizontal synchronizing signal H4 and lags the horizontal
synchronizing signal H4.

The double-speed H generator 73 generates a double-speed
horizontal synchronizing signal HB having a frequency twice
that of the reciprocation control signal RH. The double-speed

25 horizontal synchronizing signal HB has a cycle half that of
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the horizontal synchronizing signal H4. The double-speed
horizontal synchronizing signal HB is supplied to the edge
detector 74, the counter 75, the 120 Hz generator 76 and the
scanning line number output part 77.

5 The edge detector 74 detects the leading edge of the
vertical synchronizing signal V4 in response to the
double-speed horizontal synchronizing signal HB, and outputs
a vertical synchronizing signal V4a having a constant pulse
width. The vertical synchronizing signal V4a has the same

10 cycle as the vertical synchronizing signal V4 and lags the
vertical synchronizing signal V4.

The vertical synchronizing signal V4a is supplied to the
120 Hz generator 76, the scanning line number output part 77,
the mode promotion even/odd determination circuit 78 and an

15 input terminal of the selector 79, and supplied to the counter
75 as a reset signal. :

The counter 75 1s reset in response to the vertical
synchronizing signal V4a to count the double-speed horizontal
synchronizing signal HB, and supplies a count value CN to the

20 120 Hz generator 76 and the scanning line number output part
77. The count value CN of the counter 75 is twilce the number
of scanning lines in one field.

The scanning line number output part 77 supplies a
scanning line number signal LN indicating the number of

25 scanning lines in one field to the CPU 81 on the basis of the
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count value CN of the counter 75. The CPU 81 determines the
type of the input video signal on the basis of the scanning
line number signal LN, and supplies an offset quantity OF
raesponsive to the type of the input video signal to the V pulse
5 offset processing part 80.
The 120 Hz generator 76 supplies a vertical synchronizing
signal Vb corresponding to the vertical scanning frequency of
120 Hz to another input terminal of the selector 79 in response
to the count value CN of the counter 75 and the double-speed
10 horizontal synchronizing signal HB. The vertical
synchronizing signal V4a supplied to the input terminal of the
selector 79 has the frequency of 60 Hz, and the vertical
synchronizing signal Vb supplied to the other input terminal
of the selector 79 has the frequency of 120 Hz.
15 The CPU 81 supplles a switching signal SL to the selector
79 on the basis of a previously set vertical scanning freguency.
The selector 79 outputs either the vertical synchronizing
signal V4a or the vertical synchronizing signal Vb to the mode
promotion even/odd determination circuit 78 and the V pulse
20 offset processing part 80 as a vertical synchronizing signal
Vo in response to the switching signal SL. The selector 79
outputs the vertical synchronizing signal V4a when the vertical
scanning frequency is set to 60 Hz, while the selector 79 outputs
the vertical synchronizing signal Vb when the vertical scanning

25 frequency is set to 120 Hz.
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The mode promotion even/odd determination circuit 78
outputs a mode signal MD indicating the current field on the
basis of the vertical synchronizing signal V4a and the vertical
synchronizing signal Vo. The V pulse offset processing part

5 80 performs prescribed offset processing responsive to the
input video signal on the vertical synchronizing signal Via
or the vertical synchronizing signal Vb on the basis of the
mode signal MD, the vertical synchronizing signal Vo and the
offset quantity OF supplied from the CPU 81, and outputs the

10 processed signal as the vertical synchronizing signal VO.

Flgs. 20 and 21 are timing charts for 1llustrating

operations of the mode promotion even/odd dJdetermination

circuit 78 shown in Fig. 19.
Fig. 20 is a timing chart showing operations of the

15 reciprocation control processing part 70 in relation to the
vertical scanning frequency of 60 Hz. Fig. 21 is a timing chart
showing operations of the reciprocation control processing
part 70 in relation to the vertical scanning frequency of 120
Hz.

20 Referring to Figs. 20 and 21, the cycle of the vertical
synchronizing signal V4a corresponds to one vertical scanning
period. When the vertical scanning frequency is 60 Hz, the
vertical synchronizing signal Vo has the same cycle as the
vertical synchronizing signal V4a, as shown in Fig. 20. When

25 a control signal M1l rises, the value of the mode signal MD is
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sequentially counted up one by one from zero in synchronization
with the vertical synchronizing signal Vo. The value of the
mode signal MD indicates the number of a field.

When the vertical scanning frequency is 120 Hz, the cycle

5 of the vertical synchronizing signal Vo is half that of the
vertical synchronizing signal V4a, as shown in Fig. 21. When
the control signal Ml rises, the value of the mode signal MD
is sequentially counted up one by one from zero 1n
synchronization with the vertical synchronizing signal Vo.

10 Fig. 22 1is a flow chart showing operations of the CPU
81 shown in Fig. 19.

First, the CPU 81 sets the vertical scanning frequency
of 60 Hz or 120 Hz in a register on the basls of user setting
{(step S1). Then, the CPU Bl sets the selector 79 with the

15 switching signal SL on the basis of the vertical scanning
. frequency set in the register (step S§2).

Thereafter the CPU 81 reads the number of scanning lines
in one field on the basis of the scanning line number signal
LN output from the scanning line number output part 77 (step

20 S3). Then, the CPU 81 determines the type of the input video
signal on the basis of the read number of scanning lines (step
S4). Further, the CPU 81 sets the offset quantity OF on the
basis of the type of the input video signal, and supplies the
offset gquantity OF to the V pulse offset processing part 80

25 (step S5).
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The CPU 81 determines whether or not the input video
signal has been switched (step S6). If the input video signal
has been switched, the CPU 81 returns to the step S1 to set
the vertical scanning freguency. If the input video signal

5 has not been switched, the CPU 81 returns to the step S3 to
read the number of scanning lines.

Thus, the CPU 81 supplies the offset dguantity OF
responsive to the type of the input video signal and the vertical
scanning frequency to the V pulse offset processing part 80.

10 Thus, the vertical synchronizing signal is subjected to offset
processing.

Although the present invention has been described and
illustrated in detail, it is clearly understood that the same
is by way of illustration and example only and 1s not to be

15 taken by way of limitation, the spirit and scope of the present
invention being limited only by the terms of the appended

claims.
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CLAIMS
1. A video display apparatus comprising:
5 a conversion circuit operable to receive a first video signal of an interlaced

scanning system or a progressive scanning system including a first, even number of

scanning lines in each frame and having a first vertical scanning frequency, and to

convert said first video signal to a second video signal of a progressive scanning system

including a second number of scanning lines in each frame and having a second vertical
10  scanning frequency;

a scanning line reversion circuit operable to reverse, alternately, the time base of
said second video signal output from said conversion circuit every scanning line and to
output processed said second video signal as a third video signal;

a display part operable to display said third video signal output from said

15  scanning line reversion circuit by bidirectional scanning in synchronization with a
vertical synchronizing signal and a horizontal synchronizing signal after conversion by
said conversion circuit; and

an offset circuit operable to displace said vertical synchronizing signal by a first
offset time every frame.

20
2. A video display apparatus comprising:

a conversion circuit operable to receive a first video signal of an interlaced
scanning system or a progressive scanning system including a first number of scanning
lines in each frame and having a first vertical scanning frequency, and to convert said

25  first video signal to a second video signal of a progressive scanning system including a
second number of scanning lines in each frame and having a second vertical scanning
frequency;

a scanning line reversion circuit operable to reverse, alternately, the time base of
said second video signal output from said conversion circuit every scanning line and to

30  output processed said second video signal as a third video signal; and ‘

a display part operable to display said third video signal output from said

scanning line reversion circuit by bidirectional scanning in synchronization with a
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L1lg L10% & gortirdl dyhElfbdizing sigial and a horizontal synchronizing signal after conversion by

said conversion circuit;
wherein said second vertical scanning frequency is equal to said first vertical

scanning frequency.

3. A video display apparatus comprising:

a conversion circuit operable to receive a first video signal of an interlaced
scanning system or a progressive scanning system including a first number of scanning
lines in each frame and having a first vertical scanning frequency, and to convert said

10  first video signal to a second video signal of a progressive scanning system including a
second number of scanning lines in each frame and having a second vertical scanning
frequency; .

a scanning line reversion circuit operable to reverse, alternately, the time base of

said second video signal output from said conversion circuit every scanning line and to
15 output processed said second video signal as a third video signal;

a display part operable to display said third video signal output from said
scanning line reversion circuit by bidirectional scanning in synchronization with a
vertical synchronizing signal and a horizontal synchronizing signal after conversion by
said conversion circuit; and

20 an offset circuit operable to displace said vertical synchronizing signal so that a
plurality of fields included in each frame keep interlaced relation;

wherein said second vertical scanning frequency is even times said first vertical

scanning frequency.

25 4. A video display apparatus comprising:

a conversion circuit operable to receive a first video signal of an interlaced
scanning system or a progressive scanning system including a first number of scanning
lines in each frame and having a first vertical scanning frequency, and to convert said
first video signal to a second video signal of a progressive scanning system including a

30 second number of scanning lines in each frame and having a second vertical scanning

frequency;
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y310%@4@4 (second vertical scanning frequency is twice said first vertical scanning frequency; and

said offset circuit is operable to displace said vertical synchronizing signal by a

25  second offset time every other field of each frame.

8. The video display apparatus in accordance with claim 7 wherein said second

offset time is 1/4 a horizontal scanning period.

30 9. The video display apparatus in accordance with any one of claims 2, 3, 5, and 6
or with claim 7 or 8 when dependent on at least claim 3, wherein said first number is an

odd number.
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12. The video display apparatus in accordance with claim 1, wherein said second

10  vertical scanning frequency is even times said first vertical scanning frequency.

13.  The video display apparatus in accordance with any one of claims 1, 5, 11 and

12, wherein said first offset time is half a horizontal scanning period.

15 14. A video display method comprising the steps of:
receiving a first video signal of an interlaced scanning system or a progressive
scanning system including a first, even number of scanning lines in each frame and
having a first vertical scanning frequency;
converting said first video signal to a second video signal of a progressive
20  scanning system including a second number of scanning lines in each frame and having
a second vertical scanning frequency;
alternately reversing the time base of said second video signal every scanning
line;
outputting processed said second video signal as a third video signal;
25 displaying said third video signal by bidirectional scanning in synchronization
with a vertical synchronizing signal and a horizontal synchronizing signal after
conversion; and

displacing said vertical synchronizing signal by a first offset time every fame.

30 15. A video display method comprising the steps of:
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18. The video display method apparatus in accordance with claim 15, further

comprising the step of displacing said vertical synchronizing signal by a first offset

time every frame.

25 19 The video display method in accordance with claim 15 further comprising the
step of displacing said vertical synchronizing signal so that a plurality of fields included

in each frame keep interlaced relation.

20.  The video display method in accordance with claim 16 or 17, wherein
30 said second vertical scanning frequency is twice said first vertical scanning

frequency; and
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said displacing step includes displacing said vertical synchronizing signal by a

second offset time every other field of each frame.

21.  The video display method in accordance with claim 20, wherein said second

offset time is 1/4 a horizontal scanning period.

22.  The video display method in accordance with any one of claims 15, 16, 17 and
18 or with claim 20 or 21 when dependent on claim 16 wherein said first number is an

odd number.

23.  The video display method in accordance with any one of claims 15, 16, 17 and
18 or with claim 20 or 21 when dependent on at last claim -16, wherein said first

number is an even number.

24.  The video display method in accordance with claim 14, wherein said second

vertical scanning frequency is equal to said first vertical scanning frequency.

25.  The video display method in accordance with claim 14, wherein said second

vertical scanning frequency is even times said first vertical scanning frequency.

26.  The video display method in accordance with any one of claims 14, 18, 24 and

25, wherein said first offset time is half a horizontal scanning period.



