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Vi deo Display Method 5 Technical Field The present inven to a
video display apparatus and a video display nethod disleWNﬂM‘ﬁwmmmmge by
a bidirectional scanning system 10 Background Art In a convepijgnhal video

di spl ay apparatus such as a television receiver or a disptay nonitor, a
uni di recti owalgonsganni ng systemis generally enpl oyed. Fi gecilibobbdrastrat es
a conventional unidirectional 15 progressive scanning system (sequenti al
scanning systen). In the unidirectiomal progressive scanning system
scanning is perfornmed on a screen slightly obliquely dowward fromleft

to right, as shown in Fig. 23. In the progressive scanning systemwth 525
scanning lines, the horizontal %§$§h?gT$ frequency is 31.5 KHz and the
hori zontal scanning period is 8 frame frequency is 30 Hz, and
the vertical scanning frequency is 30 Hz. Fig. 24 illustrates a
conventional unidirectional interlaced scanning system In the

uni di recti onal \&f&é‘&'lﬁi 3,25, 6230189284 SY €8k o OBids prap aicheanni ng | i nes
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5 Technical Field
The present invention relates to a video display
apparatus and a video display method displaying an image by

a bidirectional scanning system.

10 Background Art
In a conventional video display apparatus such as a
television receiver or a display monitor, a unidirectional
scanning system is generally employed.
Fig. 23 illustrates a conventional unidirectional
15 progressive scanning system (sequential scanning system). 1In
the unidirectional progressive scanning system, scanning is
performed on a screen slightly obliguely downward from left
to right, as shown in Fig. 23. In the progressive scanning
system with 525 scanning 1lines, the horizontal scanning
20 frequency is 31.5 KHz and the horizontal scanning period is
31.75 pm. The frame frequency is 30 Hz, and the vertical
scanning frequency is 30 Hz.
Fig. 24 illustrates a conventional unidirectional
interlaced scanning system. In the unidirectional interlaced

25 scanning system, odd numbered scanning lines are scanned in
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2 first fields as shown by solid lines, and even nunbered scanning |lines
are scanned in second fields as shown by one-dot <chain lines in Fig. 24. A
single conplete imge is displayed by scanning of one frame consisting of
a first field and a second 5 field. In the interlaced scanning systemwth
525 scanning lines, the horizontal scanning frequency is 31.5 KHz and the
hori zont al seeinisng period is 31.75 s. The franme frequencypci/sped@siz, the
field frequency is 60 Hz, and the vertical scanning frequency is 60 Hz. 10
A bidirectional scanning systemis recently proposed for attaining higher
picture quality. Fig. 25 illustrates a bidirectional progressive scanning
system As shown in Fig. 25, odd nunbered scanning lines are horizontally

scanned framsd effeids rhgNhERna 3Ll €8N a andney¥en indmharad seaPEEE@ | i nes
15 are scanned fromright to left 'on the screen. In the bidirecti-onal

scanni ng sysningt hendenset yofindden St BeLifes sBoWRWY e ldot he
vertical direction, to increase the resolution and inprove the brightness.

Further, omaser 1fiaesded IFEGE. 0g. arn aliegilleoBohphat ¢ Sintegytudedd dsipl 4pe @0

reci procating deflection, and a power circuit can be reduced in scale.
However, &dwerenaihy oénpieoyednyicdesisitgnalofi 8 foreteSisel and aagsecpmdnce with
the unidirectional progressive scanning systemor the unidirectional

i nterl &cedisdghni AY &Yt EMfeBIRESS Sfadeng CoREERt Wbkl 59P deeawpiny ay

appar at us faﬂnot directly WO 00/ 04714 PCT/ JP99/ 03772

ines, the horizontal scanning frequency is 31.5 KHz and the
horizontal scanning period is 31.75 us. The frame frequency
is 30 Hz, the field frequency is 60 Hz, and the vertical scanning
frequency is 60 Hz.

10 A bidirectional scanning system is recently proposed for
attaining higher picture quality. Fig. 25 illustrates a
bidirectional progressive scanning §ystem. As shown in Fig.
25, odd numbered scanning lines are horizontally scanned from
left to right on a screen, and even numbered scanning lines

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 is 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

25 hence a conventional video display apparatus cannot directly



3 display an input video signal in the bidirectional scanning system In
this regard, awaited are a video display apparatus and a video displ ay

nmet hod capabl e of displaying a video signal 5 of the unidirectional
progressive scanning systemor the unidirectional interlaced scanning
systemin the bidirectional scanning system Wen converting such a video
signal of thedakdyrectional scanning systemto that of ther/modior7erti ona
scanni ng system 10 a conversion nethod responsive to the type of the
original video signal must be applied ?n order to inprove the picture
quality. An object of the present invention is to provide a video display
apparatus and a video display nethod capable of displaying a video signal

of a unidigghi3Nah BhRULessa¥E dPgSEAMN NthSHSld@Ret 18nHNi diargiAGNA
interlaced scanning system as an 1nmage of high picture quality in a

bidirectianaltextanning system Disclosure of Invention 20 A video display
apparatus according to an aspect of the present invention conprises a
conversion circuant thasscagar@g awaiteed eyt S ondeio Adisplagdappdraphay part.
The conversion part receives a first video signal of an interl aced
scanni ng sarst ermidyo dippbgy esgingd sepable@isyssemyind adiipasionst nunber
of 25 scanning lines in each frame and having a first vertical W) 00/04714
PCT/ JP9910877Rhe4unidirectional progressive scanning system or the
unidirectional interlaced scanning system in the bidirectiocnal
scanning system.

When converting such a video signal of the unidirectional
scanning system to that of the bidirectional scanning system,

10 aconversionmethod responsive to the type of the original video
signal must be applied in order to improve the picture quality.

An object of the present invention is to provide a video
display apparatus and a video display method capable of
displaying a video signal of a unidirectional progressive

15 scanning systemor a unidirectional interlaced scanning system

as an image of high picture quality in a bidirectional scanning

system.

Disclosure of Invention

20 A video display apparatus according to an aspect of the
present invention comprises a conversion circuit, a scanning
line reversion circuit and a display part. The conversion part
receives a first video signal of an interlaced scanning system
or a progressive scanning system including a f£irst number of

25 scanning lines in each frame and having a first vertical



scanni ng frequency, and converts the first video signal to a second video
signal of a progressive scanning systemincluding a second nunber of
scanning lines in each frame and having a second vertical scanning
frequency- The scanning line 5 reversion circuit alternately reverses the
time base of the second video signal output fromthe conversion circuit
every scanijbhgodhyre and outputs the processed second vi dagsirgn@b72z as a
third video signal. The display part displays the third video signa
output fromthe scanning line reversidn circuit 10 by bidirectional
scanning in synchronization with a vertical synchronizing signal and a
hori zontal synchronizing signal after conversion by the conversion

cirouit. LRahRenyl degndlanl 24 aPRBALYS, (e didil ,YhdB0s2henel o of an
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interlaced scanning system or a progressive scanning 15 system i ncl uding

the first ;auERary Aess20RANGH ANESIrRRAGR L&A ANdyhakh N d N g St
vertical scanning frequency is converted to the second video signal of a

progressi wesgeanfi MambSy YreRcanah HYi DEnédei 5 Gnd rRdbean@fnseaipiarg | i nes
in each frame and having the second vertical scanning frequency. The 20

ti me base sekcobhe seconthvi deanaigoal ftesqmdicgr.nat ahe r egensenlg eMvigrey
scanning line, and the processed second video signal is output as the
third ¥i deevsirgnah. ckFurthergl tdmatiuliyd neivéesesstaating sl afy dthehy
bidirectional scanning in synchronization with the vertical synchronizing
si gnal andeckhad23ifer| viomad oERelr 5| the siogvalrsaPresieenlbreNeiyY by t he
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scanning line and outputs the processed second video signal

as a third video signal. The display part displays the third

video signal output from the scanning line reversion circuit

10 by bidirectional scanning in synchronization with a vertical

synchronizing signal and a horizontal synchronizing signal
after conversion by the conversion circuit.

In the video display apparatus, the first video signal

of an interlaced scanning system or a progressive scanning

15 system including the first number of scanning lines in 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

20 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 wvideo

signal is displayed by bidirectional scanning in

synchronization with the vertical synchronizing signal and the

25 horizontal synchronizing signal after conversion by the



conversion circuit. Thus, a video signal of a unidirectional interlaced
scanni ng systemor a unidirectional progressive scanning systemis

di spl ayed as an imge of high picture quality 1in a bidirectional scanning
system 5 The first nunmber nay be an odd nunber. In this case, a video
signal of an interlaced scanning systemor a progressive scanning system
i ncl udi ng t ke w@@dshimunber of scanning lines in each frane BERIVHIOITAg t he
first vertical scanning frequency is displayed by bidirectional scanning
wi th the second nunber 10 of scanningﬁ ines and the second vertica
scanni ng frequency. The first nunber may be an even nunber. In this case,
a video signal of an interlaced scanning systemor a progressive $scanning

system i nglyudicngian eveRMuUNbenuel $cAMYNgibhaeod & urathrécanenand havi ng
the first vertical scanning frequency 15 is displayed by bidirectional

scanni ng w{dahheeseceadnntgbersteh seaanungdliiraesiandl t peogeesniveserti cal
scanni ng frequency. The video display apparatus may further conprise a
first offseiangiiheusystthinspk adispg ayled aeahiiowgesyhbhobm ik twy sstgabity by a
first offset tine every frame. 20 In this case, the scanning direction for
each scannimg diidigecanobelaktennarel §yseser sed every franme by setting the
first offset time at a prescribed value. Thus, even if an error occurs
bet weer t he for FRedEsEahMURPaE M8YaRe 3 heHBLERREPT - stardiihiy CBPfe Br

bet ween the brightness of forward scanni | ines and that _of Qggkmard

.25
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scanning system including the odd number of scanning lines in
each frame and having the first vertical scanning frequency
is displayed by bidirectional scanning with the second number

10 of scanning lines and the second vertical scanning frequency.

The first number may be an even number. In this case,
avideosignalofzﬂ1interlacedscanningsystem(n:aprogressive
scanning system including an even number of scanning lines in
each frame and having the first vertical scanning frequency

15 is displayed by bidirectional scanning with the second number
of scanning lines and the second vertical scanning frequency.

The video display apparatus may further comprise a first
offset circuit displacing the vertical synchronizing signal
by a first offset time every frame.

20 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
occurs between the forward scanning time and the backward
scanning time or between the brightness of forward scanning

25 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 the display part 1is relaxed. The first
offset time nmay be half a horizontal scanning 5 period. In this case, the
scanning direction for each scanning line is alternately reversed every
frame. The second vertical scanning frequency may be equal to the first
vertical scapmpda@risr equency. In this case, a video signal PeTJBEH/BHRer| aced
scanni ng system or a progressive 10 scanning systemincluding the first
nunber of scanning lines in each fran® and having the first vertical
scanning frequency is displayed by bidirectional scanning with the second
nunber of scanning lines and the sane vertical scanning frequency 'as the

first verthgal.geanghnind! EOHENAme 1% THAISEGRN MR dalt iw0ami e _
frequency may B2 even times the first vertical scanning frequency. In this

case, a Vi geQruSkonah1 ofy ANThaker hesesh SEray Fyst eneodisp progressi ve
scanni ng systemincluding the first nunber of scanning lines in each frane
and havi ngitheefbhks&.vertical scanning frequency 20 is displayed by
bidirectional scanning with the second nunber of scanning |lines and a
vertical scanni nthé riciquenoyfeetnt tneewy bhchdlf st hosieprERl ST
frequency. The video display apparatus may further conprise a second

of f set 6i r peictiodi splmehag adse vEhe seanndPACHITRAHNGE eF RSP SAHYPS hat a
plurality of fields included in each frane ke%%m@p 00/ 04714 PCT/ JP99/ 03772

7 line is alternately reversed every f
The second vertical scanning frequency may be equal to
the first vertical scanning frequency. In this case, a video
signal of an interlaced scanning system or a progressive

10 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 thé second number
of scanning lines and the same vertical 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 interlacea scanning system or a progressive
scanning system including the first 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.

ThevideodisplayapparatusmayfurthercompriseEisecond
offset circuit displacing the vertical synchronizing signal

25 so that a plurality of fields included in each frame KkeeD




interlaced relation. In this case, the vertical synchronizing signal is so
di splaced that the plurality of fields included in each frane can keep
interlaced relation. Thus, the picture quality can 5 be inproved. The
second vertical scanning frequency may be twice the first vertical
scanni ng frequency, and the second offset <circuit may displace the
vertical symwouwesiigzi ng signal by a second offset tine evepyr/atoves77fi el d of
each frane. 10 In this case, a video signal of an interlaced scanning
system or a progressive scanning systemincluding the first nunber of
scanning lines in each frame and having the first vertical scanning
frequency is displayed by bidirectional scanning with the second nunber of

scanni ng lines-adhd e kg iwgrtical scanning frequency twice the first
vertical scanning frequency, while odd and even fields of each frame can

keep interlacednr ehaki eBsehtiSe +d¥et Ll WyrdHiddnil¥ngaBibaali ipr eyed. The
second offset tinme may be 1/4 the horizontal scanning 20 period. Thus, odd
and even fardgisaddd endah framueanikgeps fidleld aaedudelain @achlieamecond
nunber may be even tines the first nunber. |In this case, a video signal of
an interl| aced kspandintgrdgseénre atiompr oFhessi Viee STiariviney aopdtiem can

di spl ayed by bidirectional 25 scanning with scanning |ines of even tines.
Thus, tthe ®% ckpr®=o%A® 00/ 04714 PCT/ JP99/ 03772 8

The second vertical scanning frequency may be twice the
first vertical scanning frequency, and the second offset
circuit may displace the vertical synchronizing signal by a
second offset time every other field of each frame.

10 In this case, a video signal of an interlaced scanning
system or a progressive 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 the

15 vertical scanning frequency twice the first vertical scanning
frequency, while o0dd and even fields of each frame can keep
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
Oor a progressive scanning system is displayed by bidirectional

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



quality can be inproved. The second nunber nmay be equal to 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 verti caboocr@zanni ng frequency may be even tines the seconebowerti cal
scanni ng frequency, each frame may include a plurality of 10 fields, and
the vertical synchronizing signal may Be displaced so that the plurality
of fields of each frane keep interlaced relation. In this case, a video
signal of an interlaced scanning systemincluding an odd nunber of

scanni ng | jpgsiiy &achd rdifrovka.and having the first vertical scanning
frequency I's displayed by bldlrectlonal scanning with the second nunber of

scanning |ines T@f&ds@c‘éﬁﬁth&%eﬁ(ﬁﬁd}nb@ge{luéﬂl&%‘(‘t}ﬁeef?ﬂﬁ'r{@%éf‘e frprst
vertical scanning frequency, while the plurality of fields of each frane

can keep iohes|aad aevadé®nsighilusoraamight diGlicedesc2fn gbigl 4yt dns oat t ai ned.
A video display nmethod according to anot her aspect of the present

i nvention anptegessstwpsaahniagesysngmaiéi @ 54p VayseDd bysitgridlreaft ianal
interlaced scanning systemor a progressive scanning systemincluding a
first nunberaniinganvtimgie sege mubegacli tranpinadlheesng a first vertica
scanni ng frequency and WO 00/ 04714 PCT/JP99/ 03772 9
The first video signal may be of an interlaced scanning
system, the first number may be an odd number, the first vertical
scanning frequency may be even times the second vertical
scanning frequency, each frame may include a plurality of
10 fields, and the vertical synchronizing signal may be displaced
so that the plurality of fields of each frame keep interlaced
relation.
In this case, a video signal of an interlaced scanning
system including an ndd number of scanning lines in each frame
15 and having the first vertical scanning frequency is displayed
by bidirectional scanning with the second number of scanning
lines and a vertical scanning frequency even times the first
vertical scanning frequency, while the plurality of fields of
each frame can keep interlaced relation. Thus, a high picture
20 quality is attained.
A video display method according to another aspect of
the present invention includes 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

25 each frame and having a first vertical scanning frequency and



converting the first video signal to a second video signal of a
progressive scanni ng systemincludi ng a second nunber of scanning lines in
each franme and having a second vertical scanning frequency, alternately
reversing the tine base of the 5 second video signal every scanning |line
and outputting the processed second video signal as a third video signal,
and di spl apowiobhe third video signal by bidirectional sceenIRNY037T7h
synchroni zation with a vertical synchronizing signal and a horizontal
synchroni zi ng signal after conversion.?10 In the video display method, the
first video signal of an interlaced scanning systemor a progressive
scanni ng system including the first nunber of scanning lines in each frane

and havingoh e {14 S nCELLER!y SEANLLAMLI £GUPREEALE $RAYE i d00f! NE

second vi deo signa a progressive scanning system 15 including the

second nunpep-of 681N Necd Gy |y AR flAMI1INgNd kavoha hlmbsecord
vertical scanning frequency. The tine base of the second video signal is

al ternatel ycagnengedig¥Er yn 888ANEREAmEI ARG aAdihbe aprsecessedesedeond vi deo
signal is output as the third video signal. Further, the third video

si gnal 20 ksannspy Erediuleycli, dXectriardly seeens hog ithesyirnhbasezaf itbe wi t h
the vertical synchronizing signal and the horizontal synchronizing signal
after cobnveespond. vifes, sigvaHeeveryredannging lumedianse taudpait tilmde tihgced
scanni ng systemor a unidirectional progressive scanning systemis
di spl ayed PRogessed geFerd i vHIEO st hd S stidmiss vaiqnaddnét -hidde picture
WO 00/ 04714 PCT/JP99/03772 10 )
displaying the third video signal by bidirectional scanning
in synchronization with a vertical synchronizing signal and
a horizontal synchronizing signal after conversion.
10 In the video display method, the first video signal of
an interlaced scanning system or a progressive scanning system
including the first number of scanning lines in each frame and
having the first vertical scanning frequency is converted to
the second video signal of a progressive scanning system
15 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
20 is displayed by bidirectional scanning in synchronization with
the vertical synchronizing signal and the horizontal
synchronizing signal after conversion. Thus, a video signal
of a unidirectional interlaced scanning system or a

unidirectional progressive scanning system is displayed in a

25 bidirectional scanning system as an image of high picture




quality. The first nunber may be an odd nunber. In this case, a video
signal of an interlaced scanning systemor a progressive scanning system
including an odd number of scanning lines in 5 each frane and having the
first vertical scanning frequency is displayed by bidirectional scanning
with the second nunber of scanning lines and the second vertical scanning
frequency. e obi478¢ nunber may be an even nunber. In t hi s PCASIBYY/03E2vi deo
signal of an interlaced scanning systemor a progressive 10 scanning
system including an even nunber of scahfiing lines in each frame and having
the first vertical scanning frequency is displayed by bidirectional
scanning with the second nunber of scanning |lines and the second verti cal

scanni ng f&ﬁgHgﬁgx. The video display nmethod may further include a step of
15 displacing t vertical synchronizing signal by a first offset tinme

every frame. In ghiSe£aS€.nddRSRAPNDEGHidiachiapet or machiscaaseng |ine
can be alternately reversed every frane by setting the first offset tine

at a prescrjhred vahHgl ckHA, 11RvanN ddedascen Dig 29 saenuss ehprugeassee f or war d
scanning time and the backward scanning time or between the brightness of
forward scauinignd sgeseanth¢hatind dmckvandmsenr Fganiey, 1dueh ¥ error
is averaged on the tinme base to cause no deterioration of the picture
qual i ty.5 Thamsh diasimgn aadc brutydf bre of b splveF tigel ssanpinpgefEREUSNED
00/ 04714 PCT/JP99/03772 11
is displayed by bidirectional scanning with the second number
of scanning lines and the second vertical scanning frequency.
The first numher may be an even number. In this case,
avideosignalofznlinterlacedscanningsystem(n:aprogressive
10 scanning system including an even 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 the second vertical scanning frequency.
The video display method may further include a step of
15 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
90 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

25 relaxed.



The first offset tinme may be half a horizontal scanning period. In this
case, the scanning direction for each scanning line is alternately
reversed every frane. The second vertical scanning frequency may be equal
to 5 the first vertical scanning frequency. In this case, a video signa
of an interlaced scanning systemor a progressive scanning system

i ncl udi ng t b doiosats nunber of scanning lines in each franecamsoksving the
first vertical scanning frequency is displayed by bidirectional scanning
with the second nunber 10 of scanningllines and the same vertical scanning
frequency as the first vertical scanning frequency. The second vertical
scanni ng frequency nay be even tines the first vertical scanning

requency. | Uih3 6356 Aae0ns! APl 0020 4 A AGRL15580RL0R oYt om

or a progressive 15 scanni'ng systemin Iud|n I'rst nunper o canni ng

lines in %@& hhd I ang and Bave ”therbecefdr{fﬂ% MerbEeabn %%%H&gs&aﬁﬂyﬁ&cy i's
bi di recti onal

di spl ayed scanning wth the second nunber of scanning

lines and ginerid calteseanBiRyreveayeacyverenetam®es the first vertical
scanni ng frequency. 20 The video display nmethod may further include a step

of displacing tihe gerbhaarestyiedlr Gahini@gSFg8ahesOy tif b eghnatbty of
fields included in each frame keep interlaced relation. In this case, the
verticdl symelrigsitzvagticghalcamnisg f28qdespy acaoh that ¢aee plauvabiedy of
fields included in each franme WO 00/ 04714 PCT/JP99/03772 12

signal of an interlaced scanning system or a progressive

scanning system inciluding the first number of scanning lines

in each frame and having the first vertical scanning fregquency

is displayed by bidirectional scanning with the second number

10 of scanning lines aﬁd the same vertical scanning freqﬁency as
the first vertical scanning frequency.

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 vertical scanning frequency even times
the first wvertical 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



can keep interlaced relation. Thus, the picture quality can be inproved.
The second vertical scanning frequency may be twice the first vertical
scanni ng frequency, and the step of displacing 5 the vertical

synchroni zing signal may include a step of displacing the vertical
synchroni zi ng signal by a second offset tine every other field of each
frame. In tkhicoomase, a video signal of an interlaced scannpagIrIsy¥rem or a
progressive scanning systemincluding the first 10 nunber of scanning
lines in each frame and having the fifddt vertical scanning frequency is

di spl ayed by bidirectional scanning with the second nunber of scanning
lines and the vertical scanning frequency twice the first vertical

scanni ng e%%gcxnt\gfghgeea%mo%venﬂmg: fghgg)neﬁmef GAEEgnckeep 1

interl aced Tel at the picture qua | mprove The second

of fset tinge MBypRsed 4 a horizontal scanning period. Thus, odd and even
fields of each frame can keep interlaced relation. 20 The second nunber

nmay be even tinmamel Becbhé SterMUMMr scahfihfi frdtAsicyamily deo tsiigeakthef an
interlaced scanning system or a progressive scanning systemis displayed
by bi di rectimsalversaanni sgami iy Scannengyl i ared the svem dfi déspldhasyg t he
picture quality can be inproved. 25 The second nunber nay be equal to the
first rnMunbere WVerWOc8d/ GyNthrPETLIPY9/s0YNA2 meky include a step of
displacingtheverticalsynchronizingsignalby&aseéondoffset
time every other field of each frame.

In this case, a video signal of an interlaced scanning
system or a progressive scanning system including the first

10 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 the
vertical scanning frequency twice the first vertical scanning
frequency, while odd and even fields of each frame can keep

15 interlaced relation. Thus, the picture gquality can be
improved.

The second offset time may be 1/4 a horizontal scanning
period. Thus, odd and even fields of each frame can Xkeep
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 progressive scanning system is displayed by bidirectional
scanning with scanning lines of even times. Thus, the picture

gquality can be improved.

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



this case, a video signal of an interlaced scanning systemor a
progressive scanning systemis displayed by bidirectional scanning with
t he sane nunber of scanning lines. The first video signal may be of an
interlaced scanning 5 system the first nunber may be an odd nunber, the
first vertical scanning frequency may be even tinmes the second vertical

scanni ng fr e@®nsMs €ach frane may include a plurality of péi/gtdsz77and t he
video display nmethod nay further include a step of displacing the verti cal
synchroni zing signal so that the 10 pRdrality of fields of each frame keep
interlaced relation. |In this case, a video signal of an interlaced
scanning systemincluding an odd nunber of scanning lines in each-frane

and. havi ngthe LEEsta \alddcal cRe3n0l 1g, Lheaueneal sodlanl ated coor

bidirectio canni ng 'w e Seco er of scannin I'i'nes and a

vertical s£annidio heRUeRENneNEns (LR INQIdN e/ 5! bealracanshag

frequency, i1"e the plurality o ds of "each franme can keep interl aced

rel ation. JilshiRy Wik Rhet Wbfe AUAbLEYoE Ss@d@iMigthinkhe, foregoing and
ot her objects, features, aspects and 20 advantages of the present

invention will heeofers®radRpaignhl hapmd be dolilmemgadet acheting
description of the present invention when taken in conjunction with the
acconpanyi sys tadr athe s rs2mudttieaf mddeberampd ddnunbe By, ehlienfsr WOvO0L04g1 4
PCT/ JP99/ 03772 14 Figs. 1 (a) to 1(d) are conceptual diagranms show ng a
Vi deo scanning frequency may be even times the second vertical
scanning fregquency, each frame may include a plurality of
fields, and the video display method may further include a step
of displacing the vertical synchronizing signal so that the
10 plurality of fields of each frame keep interlaced relation.
In this case, a video signal of an interlaced scanning
system including an odd 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
15 1lines and a vertical scanning frequency 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.

25 Brief Description of Drawings



di splay nethod according to a first enbodi ment of the present invention;
Figs. 2 (a) to 2 (d) are conceptual diagrans showng a video 5 display
nmet hod according to a second enbodi nent of the present invention; Figs.
3(a) and 3(b) are conceptual diagranms showing a video display nethod
according to a third enbodi ment of the present invention; 10 Figs. 4(a)
and 4(b) areveenaept ual diagrans showing a video display wetrhedoaweordi ng
to a fourth enbodi nent of the present invention; Figs. 5 (a) to 5 (d) are
conceptual diagranms showing a video display nethod according to a fifth
enbodi ment of the present 15 invention; Figs. 6 (a) to 6 (d) are
conceptual diagrans showing a video display nethod according to a-sixth

crodirent of {1 g SSER) e B4 @RonEbSga] dillgbls kAl £ et v

di agrans show ng ay ne g to a sevent

enbodi ment 4L, 1 e R @RRNhccbPYERS 1Y a Fi ISt dhddiired t8of dindingecangept ual
di agrans show ng a video display nethod according to an ei ghth enbodi nent

of the presgpbntidyention; 25 Figs. 9 (a) to 9 (d) are conceptual diagrans
showi ng a video WO 00/ 04714 PCT/JP99/03772 15 display method according to
a ninth enbodi maitgsof 2t & tprAIBNare conceptual diagrams showing a video
5 display method according to a second embodiment of the present
invention;

Figs. 3(a) and 3(b) are conceptual diagrams showing a
video display method according to a third embodiment of the
present invention:

10 Figs. 4(a) and 4(b) are conceptual diagrams showing a
video display method according to a fourth embodiment of the
present invention;

Figs. 5(a) to 5(d) are conceptual diagrams showing a video
display methoq according to a fifth embodiment of the present

15 invention;

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



invention; Figs. 10(a) and 10(b) are conceptual diagranms showing a video
di splay nethod according to a tenth enbodi nent of the 5 present invention;
Figs. 11(a) and 11(b) are conceptual diagranms showing a video display

met hod according to an el eventh enbodi nrent of the present invention; Figs.
12(a) and 12(b) are conceptual diagrans showing 10 a video display method
accordi ng t evaowoaelsf t h enbodi nent of the present inventiorcTFPQO3TE8 IS a
conceptual diagram showi ng a video display nmethod according to a
thirteenth enbodi ment of the present Jhvention; 15 Figs. 14(a) and 14(b)
are conceptual diagranms of a scanning structure not perform ng and
perform ng offset processing on a vertical synchronizing signal every

prescri _beddigﬁ.)f%.g rrier}:_ﬁobleagj:&‘?@ilgé SYe) QYnfE{Ib%b_%bﬁ\Q@nitnoEitgle Fesent )
respectively, and Figs. 14(c) and 14(d) are timng charts of the verti cal

20 synchroph¢émgishgnal ; Fig. 15 is a bl ock di agram show ng the structure
of a video display apparatus inplenenting the video display nethods
according to thefdd.stic(@)t Anat eepbh epbodomEsdtudll dileyranesehiowingventi on;
25 Fig. 16 is a block diagram showi ng the structure of a WO 00/ 04714
PCT/ JP99/ 08 ATidied Blis@dapr 0etlt o dmquoeddssl hg paentdf efbgdiiént of the

5 present invention;

Figs. 1ll{(a) and 11(b) are conceptual diagrams showing
a video display method according to an eleventh embodiment of
the present invention;

Figs. 12(a) and 12(b) are conceptual diagrams showing

10 a video display method according to a twelfth embodiment of
the present invention;

Fig. 13 is a conceptual diagram showing a video display
method according to a thirteenth embodiment of the present
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;

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



Fig. 17 is a block diagram showi ng the structure of a reciprocating 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 diagram showi ng the structure of a reciprocation control

processing part of Fig. 16; Fig. 20 is a timng chart for illustrating
oper ati ons wafooasnode pronotion even/ odd determ nation cirpui/ipsbown in 10
Fig. 19; Fig. 21 is atimng chart for illustrating operations of the node

pronotion even/ odd determ nation circébt shown in Fig. 19; Fig. 22 is a
flow chart show ng operations of a CPU of 15 Fig. 19; Fig. 23 illustrates
a conventional unidirectional progressive scanni ng system Fig. 24

illustratg%cﬁpgggg% ghoggé %Qégﬁ %5&% kptqflaced scanni ng system and

20 Fig. 2 ustra Irectiona progreSS|ve scanning system Best

Mbde for Carryi pgqQui,the d nygitd o) Jgrhed s&ﬁ%mgofcné vt dgor g P Ay, met hod

according to the “25 present 1nvention are now described wth reference to

Figs. WO QUA$ebtalRehgIB98h0B7HRocdds id@)pd@ K Big.l net;he fol | owi ng

description, scanning of forward paths in bidirectional scanning is
referred to as FhLgcels is a timing chart for 1lllustrating operations

5 of the reciprocating signal processing part of Fig. 17;

Fig. 19 i1s a block diagram showing the structure of a
reciprocation control processing part of Fig. 16;

Fig. 20 1s a timing chart for illustrating operations
of a mode promotion even/odd determination circuit shown in

10 Fig. 19;

Fig. 21 is a timing chart for illustrating operations
of the mode promotion even/odd determination circuit shown in
Fig. 19;

Fig. 22 is a flow chart showing operations of a CPU of

15 Fig. 19;

Fig. 23 illustrates a conventional unidirectional
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

25 present invention are now described with reference to Figs.



(forward scanning) , and scanning of backward paths is referred to as
retrace (backward scanning). 5 Ref erring to Figs. 1(a) to 14 (b) , solid
circles show trace scanning lines, and broken circles show retrace
scanning lines. Further, halftone circles show scanning |ines obtained by
i nterpol ation. Synbols FO and FE denote odd and even franmes respectively,
and synbol swadooaan4f 2 denote first and second 10 fiel ds respeceiwelry.

Synbol 1L denotes a period of one scanning |ine, and synbol 1H denotes one
hori zontal scanning period. Figs. 1 ) to 1(d) show a video display

met hod according to a first enbodi nent of the present invention. Figs.

1(a) 15 and 1(b) are conceptual diagranms of scanning |lines and a scanning

Structure WAL Soveathsel synehronltind,shonaknsh, S0l schdibe offse!

proceSS|ng ry fra and Figs re conceptu dragrans of
the scanni f‘&r&éﬂ?ﬁa%ﬂg irhﬁid:‘?fé‘é‘@i&gaﬁgwﬁkyﬁ& W LOed Pl y %tascﬁkace

synchroni zing signal 20 subjected to offset processing every frane.

According teokwdsa erBadi i8Nt andNsé i ny odeva Sikvded pafthsafs reterkaged
scanni ng system having a vertical scanning frequency of 60 Hz and 525

scanni ng | toess isetstdyee et dvard Bcanhasg) progr essi ve conver si on
(hereinafter referred to as 25 I/ P conversion) and progressive/ progressive
conver sh on WO OReG4ET4AneCGId BP9/ 03dT 20 18( Y heseilndfdiarcreaf snowedraoeas P/ P
conversion), and displayed in a bidirectional progressive scanning system
with the veganriig lines, and broken circles show retrace scanning lines.
Further, halftone circles show scanning lines obtained by
interpolation. Symbols FO and FE denote odd and even frames
respectively, and symbols £l and f2 denote first and second

10 fields respectively. Symbol 1I. 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 diagrams 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 interlaced scanning system having a vertical scanning
frequency of 60 Hz and 525 scanning lines is subjected to

interlace/progressive conversion (hereinafter referred to as

25 I/P conversion) and progressive/progressive conversion



scanni ng frequency of 60 Hz and 1050 scanning lines by reciprocating
deflection. In this case, scanning line 5 interpolation is perfornmed on the
i nput video signal by an inter-field operation or an intra-field operation
in /P conversion and P/ P conversion, to quadruple the nunber of the
scanning lines. Further, an input video signal of a progressive scanning

10 system hawo swg4asvertical scanning frequency of 60 Hz andcBH2®y0xcanni ng
lines is subjected to P/P conversion so that the nunber of scanning |lines
i s doubl ed, and displayed in a bidired8 onal progressive scanning system
with the vertical scanning frequency of 60 Hz and 1050 scanning |ines by
reci procating 15 defl ection. F@ferring to Figs. 1 (a) to 1 (d) , an input

vi deo si gnale, of & RLOGLESREYS SCARN NS SYYISTLAAY] a0 SAYNAG, | i 1ES [ S

subj ect ed B Conversi on as even scanni ng S, and hence

the Scanm@%la%(}e@lt %ﬁgugﬁsogffgsstl% geaﬁﬁgs%\e%ssc%mwg didesrakgai denti cal
to each other in the od d even franmes FO and FE if the verti cal

synchroni Z$<£E}u§irgﬁakrbgu@@é sl egd edzt e f 8660 PsREBHINAY 1 8V Yvframe, as
shown in Figs. 1(a) and 1(b). Wen the vertical synchronizing signal is

subj ect ed tecipoeddisri peotessiog. by an haliishoehzent alcaanainy ngiperi od
every WO 00/04714 PCT/JP99/03772 19 frame, on the other hand, the scanning
di r ect insifoerpdiatiras piec tnere ogoadniomg thienéspate videer sédneh bheaodd and
even inter-field operation or an intra-field operation in I/P
conversion and P/P conversion, to quadruple the number of the
scanning lines.
Further, an input video signal of a progressive scanning
10 system having a vertical scanning frequency of 60 Hz and 525
scanning lines is subjected to P/P conversion sc that the number
of scanning lines is doubled, and displayed in a bidirectional
progressive scanning system with the wvertical scanning
frequency of 60 Hz and 1050 scanning lines by reciprocating
15 deflection.
Referring to Figs. 1l(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 is not subjected to offset processing
every frame, as shown in Figs. 1(a) and 1(b).

When the vertical synchronizing signal is subjected to

256 offset processing by a half horizontal scanning period every



frames FO and FE, as shown in Figs. 1(c) and 1(d). Figs. 2 (a) to 2 (d)
show a video di splay nethod according 5 to a second enbodi nent of the
present invention. Figs. 2(a) and 2(b) are conceptual diagranms of scanning
lines and a . scanning structure with a vertical synchronizing signal not
subjected to offset processing every frame , and Figs. 2 (c) and 2(d) are
conceptual &i@agrame of the scanning lines and the 10 scannPa§IROOHCE ur e
with the vertical synchronizing signal subjected to offset processing
every frame. According to this enbodi nEht, an input video signal of an
interlaced 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 the _nunber of . scanningy .lisneSyes i inRed 13t basveld adle
scanni ng fsgaﬁgﬁcﬁnigh%cgﬁeggtgngé 120 t&, aﬁdgthereafter di splayed in a

bi di rectio ' a N yStEmndFsddei v erdd calda Snanadig
frequency gggfggkggga%ggﬁggggs%g%ﬁ?ﬁgh?ines by 20 reciprocating

def | ectiong bRethirs sagerEt hes V@idwitaln PARRNT Aiczi agdsigaal is  subjected
to of fset processing by a 1/4 horizontal scanning period when the second
field f2 of eachrigame (=5 8bar{®dshvhesr ehyeoi ditsplacedthelaateardary be kept
between the first field f1 and 25 the second field f2. WO 00/ 04714

PCT/ JP98/ 03373 s@6okdirdnterdimenir ofr thsi preserhninygndyionem hbgs ng? @ Verti cal

scanni ng frequency of 60 Hz and 525 scanning lines is subjected
and 2(b) are conceptual diagrams of scanning Iines and a

scanning structure with a vertical synchronizing signal not
subjected to offset processing every frame, and Figs. 2(c) and
2(d) are conceptual diagrams of the scanning lines and the

10 scanning structure with the vertical synchronizing signal
subjected to offset processing every frame.

According to this embodiment, an input video signal of
an interlaced scanning 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 the number of scanning
lines is quadruped and the vertical scanning frequency 1is
converted to 120 Hz, and thereafter displayed in a
bidirectional interlaced scanning system with the vertical
scanning frequency of 120 Hz and 1050 scanning lines by

20 reciprocating deflection.

In this case, the vertical synchronizing signal is
subjected to offset processing by a 1/4 horizontal scanning
periodwhenthesecondfieldfzofeachframeisstarted,whereby
interlaced relation can be kept between the first field fl and

25 the second field f£2.




to P/ P conversion so that the nunber of scanning lines is doubled and the
vertical scanning frequency is converted to 120 Hz, 5 and thereafter
displayed in a bidirectional interlaced scanning systemwth the vertical
scanni ng frequency of 120 Hz and 1050 scanning |ines by reciprocating
deflection. In this case, the vertical synchronizing signal is subjected
to of fset pwec®asiidg by a 1/4 horizontal scanning 10 peri pgryhensthe
second field f2 of each frane is started, whereby interlaced relation can
be kept between the first field fi an®0 the second field f2. Referring to
Figs. 2(a) to 2(d), an input video signal of a progressive scanning system
having 525 scanning lines is 15 subjected to P/P conversion. Each-frame

has even scanni I|nes and hence t he scann n ections fog f
respective scanfing |nespar8 Pagnt T a9 hgylnﬁzﬁﬁsr G%and even
f FO t ted t
1A FO oo Fid U hcyercal HZS%’S&??%Q%'E%‘W%Q%LZE"?S g8hsgupkacied o

the verticg} psysw}{v@yszlloagso%ga@lthb%mxesﬁ %@ahﬁmgflfﬁ%ts P 86@’5%89 by a
hal f horizontal scanning period every frane, on the other hand, the

scanni ng dik@ctientedtdicalnecahf@spgCtt¥GuEERHN NEIrivikadS el @ of @zerged in the
odd and even 25 franes FO and FE, as shown in Figs. 2(c) and 2(d). WO

00/ 0471 P4id JRIDIRALETR2r 2dispDoyed (i) andbBd{ddctisivmsla vndeeldespl ay
met hod according to a third embodi nent of the present invention. Fig. 3(a)
1S scanning system with the vertical scanning frequency of 120

Hz and 1050 scanning lines by reciprocating deflection.

In this case, the vertical synchronizing signal is

subjected to offset processing by a 1/4 horizontal scanning

10 periodwhen the second field £2 of each frame is started, whereby
interlaced relation can be kept between the first field £1 and
the second field f2.

Referring to Figs. 2(a) to 2(4), an input video signal
of a progressive scanning system having 525 scanning lines is

15 subjected to P/P conversion.

Each frame has even scanning lines, and hence the scanning
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

20 every frame, as shown in Figs. 2(a) and 2(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
respective scanning lines are reversed in the odd and even

25 frames FO and FE, as shown in Figs. 2(c) and 2(d4).



a conceptual diagramof scanning lines, and Fig. 3(b) is a conceptual

di agram of a scanning structure. 5 According to this enbodi nent, an input
video signal of an interlaced scanning system having a vertical scanning
frequency of 60 Hz and 525 scanning lines is subjected to I/P conversion
so that the nunmber of scanning lines is doubled, and thereafter displayed
in a bidireckdo@abiapr ogressi ve 10 scanni ng system wi t h t he peenrisoaii2
scanni ng frequency of 60 Hz and 525 scanning |lines by reciprocating
deflection. Further, an input video stgnal of a progressive scanning
system having a vertical scanning frequency of 60 Hz and 525 scanning
lines is displayed in a bidirectional progressive 15 scanning systemwth

the vertical scapni ng33rﬁ?.q"’lé‘|e‘{§;§¥bg%£g’ %‘?{%?@?dig OV\C—IEFRQ%BH dddeaihy

reci procating deft¥eti a) a How“an i nput vi deo signal of
S qd gt PRRVE S, goﬁéﬁﬁggmc%:@\f'h%gﬁ?_g?eﬁga_ﬂw&&ildxﬂesFigEa§thf rigme has
an e sca

odd scanni ng Tihes, ence t ning 20 directions for the respective
scanni ng | i,n@SnAEELHEYCASEGriR of NScogth ANt ey fdmes SO BNy AE with no

of fset processing on a vertical synchronizing signal every frame, as shown
in Figs. 3bakepidald(B8)lagFa@Sos 4a (Samiichdd sitlucthew.a vi deo di splay nethod
according 25 to a fourth enbodi nent of the present invention. Fig. 4(a) WO
00/ 04714 PCT/ JP9R¢637IPng 2D ithia embeéphemt, dirmgmamtofrideansigral iafes, and
Fig. 4(b) is a conceptual diagramof a scanning structure.
an interlaced scanning system having a vertical scanning
frequency of 60 Hz and 525 scanning lines is subjected to I/P
conversion so that the number of scanning lines is doubled,
and thereafter displayed in a bidirectional progressive
10 scanning system with the vertical scanning frequency of 60 Hz
and 525 scanning lines by reciprocating deflectipn.
Further, an input video signal of a progressive scanning
system having a vertical scanning frequency of 60 Hz and 525
scanning lines is displayed in a bidirectional progressive
15 scanning system with the vertical scanning frequency of 60 Hz
and 525 scanning lines by reciprocating deflection.
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 display method according

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




According to this enbodinent, an input video signal of an interlaced
scanni ng system having a vertical scanning 5 frequency of 60 Hz and 525
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 scanning
system w t hwideymearst i cal scanni ng frequency of 120 Hz and B2%Jr@3BEanni ng
| ines by reciprocating deflection. In an input video signal of a
progressi ve scanni ng system having a %¥2rtical scanning frequency of 60 Hz
and 525 scanning lines, further, the vertical scanning frequency is
converted to 120 Hz, so that the video signal displayed in a bidirectiona

15 interlaced scangé$gu§ysi§gaggﬁfb§Iy;a&g&gbcgkpggangh@gFlgregqgnqg of 120

Hz and 525 scannlng I NEs eci procating ~de ection. Figs. 4(a) and 4(b)

show an i ”QUEo\ébggeumga@ggpém 8o £ Y QI BSSInE s¥&aRRIRE . SYSt em having 525
scanning |ines frame has odd scanning |ines, and hence interlaced

rel ation can be kgptr@eiyesn thie tmbsdihést d 4d iaptt keasecengnat e d f 2
with no of fset processing on a vertical synchronizing signal every second
,field 2 oh eactedrave ssamhown systemgshavibia) aancer(igal 25 @imiow each
frame has odd scanning |ines, further, the WO 00/04714 PCT/JP99/03772 23
scanni ng disreguieary 60r6a e apdps2d iscansdagnlhgesiesuddectedveesed in the

odd and even frames FO and FE with no of f set )
conversion so that the number of scanning lines is doubled and

the vertical scanning frequency is converted to 120 Hz, and
thereafter displayed in a bidirectional interlaced scanning
system with the vertical scanning frequency of 120 Hz and 525

10 scanning lines by reciprocating deflection.

In an input video signal of a progressive scanning system
having a vertical scanning frequency of 60 Hz and 525 scanning
lines, further, the vertical scanning frequency is converted
to 120 Hz, so that the video signal displayed in a bidirectional

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



processing on the vertical synchronizing signal every frame. Figs. 5 (a) to
5 (d) show a video display nethod according 5 to a fifth enbodi nent of the
present invention. Figs. 5(a) and 5(b) are conceptual diagranms of scanning
lines and a scanning structure with a vertical synchronizing signal not
subj ected to offset processing every frame, and Figs. 5(c) and 5(d) are
conceptual avagrams of the scanning |ines and the 10 scannpogJysdonsmt ur e
with the vertical synchronizing signal subjected to offset processing
every frame. According to this enbodi ng@ht, an input video signal of a
progressive scanni ng system having a vertical scanning frequency of 60 Hz
and 262 scanning lines is subjected to P/P 15 conversion so that the nunber

of scanni ng LiReasl 8:4UREEHRET e or ARt RRLaYed bN BalindheGlhABAlare
e ver

progressive scanning system wt i'cal scanning frequency of 60 Hz

and 1048 se@ppi-8gqg iﬁ”ﬁ?e R ar ﬁﬁhpé\(?&ﬁtff‘&n&'&fﬁo?%hhoﬁ Foeh {4 aymfas even
scanning |ines, and hence the scanning 20 directions for the respective

scanni ng Ib@eaeag@pgd&mtﬂr@abekelggg@ymmﬁfnu&@@196319@@3@@&&1{@%5 FO
and FE if the vertical synchronizing signal is not subjected to offset

processing everyidsarda)aso SHawnshow Fd gsdeb(d@)sdray hébhod Wmerprtdimgverti cal
synchroni zing signal is subjected to 25 offset processing by a half

hori zonbal tecanfiifighpenbodirearsy oD /MXEERA tPCTVERE9O037 A gD4 F(radme, on

t he ot her hand, the scanning directions for the respective scanning |ines
are rever safdi rp tthe ankl aencentarml diagrams of scanning lines and a

scanning structure with a vertical synchronizing signal not
subjected to offset processing every frame, and Figs. 5(c) and
5(d) are conceptual diagrams of the scanning lines and the
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 bildirectional progressive scanning system
with the vertical scanning frequency of 60 Hz and 1048 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 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

250 offset processing by a half horizontal scanning perijiod every



frames FO and FE, as shown in Figs. 5(c) and 5(d). Simlar processing can
be carried out for performing P/P 5 conversion on an input video signal of
a progressive scanning system having a vertical scanning frequency of 60
Hz and 263 scanning |ines thereby quadrupling the nunber of scanning |ines
and di splaying the video signal in a bidirectional progressive scanning
system wi t hwid@odast i cal scanning frequency of 60 Hz 10 apér/i@®bd@dsrscanni ng
| ines by reciprocating deflection. Figs. 6 (a) to 6 (d) show a video

di splay nethod according to a sixth emodi nent of the present invention.
Figs. 6(a) and 6(b) are conceptual diagrans of scanning lines and a
scanning structure with a vertical synchronizing signal not 15 subjected to

ffset i f , Figs. 6 .and _.6(d t ual

offsel processino. ey LA 30 FLES SCak anda il e conosptue
ti I h 1 7] i I bj f i f .
vertical sypchiopislnaesbontl 1Sl sleCanAdoat Rageosl Iy 1o

scanni ng sysLagk hpyi g e erdd clowiCamniFigs .f segyenny 8{qp9 Hz and 262
scanning lines is subjected to PP conversion so that the nunber of

scanni ng lines isimimad gpbedss 8Ag ddhev¥iddGald sGaIMPett 68HERNE P /IPS
converted to 120 Hz and thereafter the vertical synchronizing signal is

subj ect Bd tonzbreibsein phocesst Mg dey aidhdlhof iazprbgtessanaigwghnpamgod when
the WO 00/ 04714 PCT/JP99/ 03772 25 second field f2 of each frane is

started, feogstesphaying & kertiicdéossagnihg ifreadsrdiy ect pOndE amt ebl3aced
scanni ng systemw th
scanning lines thereby quadrupling the number of scanning lines
and displaying the video signal in a bidirectional progressive
scanning system with the vertical scanning frequency of 60 Hz
10 and 1052 scanning lines by reciprocating deflection.
Figs. 6(a) to 6(d) show a video display method according
to a sixth embodiment of the present invention. Figs. 6(a)
and 6(b) are conceptual diagrams of scanning lines and a
scanning structure with a vertical synchronizing signal not
15 subjected to offset processing every frame, and Figs. 6(c) and
6(d) are conceptual diagrams of the scanning lines and the
scanning structure with the vertical synchronizing signal
subjected to offset processing every frame.
According to this embodiment, an input video signal of
20 a progressive scanning system having a vertical scanning
frequency of 60 Hz and 262 scanning lines is subjected to P/P
conversion so that the number of scanning lines is quadrupled
and the vertical scanning frequency is 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



the vertical scanning frequency of 120 Hz and 1048 scanning |ines by

reci procating deflection. 5 Thus, the vertical synchronizing signal is
subjected to offset processing by a 1/4 horizontal scanning period every
second field f2 of each frane, whereby interlaced relation can be kept
between the first field fl and the second field f2. Each frane has even
scanni ng | i maseovand hence the scanning 10 directions for poeIFr®SPEEti Ve
scanning lines are identical to each other in the odd and even franes FO
and FE if the vertical synchronizing2$ignal is not subjected to offset
processing every frame, as shown in Figs. 6(a) and 6(b). Wen the vertical
synchroni zing signal is subjected to 15 offset processing by a hatf

hori zont al sean 'ﬂ%l%e Lodeyeny frfam%mis QE'aH'SdOtPer J13 gﬁ viflg §fignni ng
directions®§or" respecflve scanning lines are revers ¥ the odd and
even fr an@fdé:cps@?gafg.’n é‘%ﬁﬁ?%th&‘nﬂ g_ﬁteg(lﬁ):ea%a@l(nq)ng :ﬁ}ﬂén@&u?ﬁocesy ng
can be carried ouf for performng 20 conversion on an input video

si gnal of &@r&&rtel%my%o%%aagngreaﬂéﬁsw Havi N9 1B \Bid 10als seaRning
frequency of 60 Hz and 263 scanning lines for converting the vertical

scanni ng fregaensy rddipkdtddangndetheceabher perform ng of fset processing
on the wvertical synchronizing signal by a 1/4 horizontal scanning 25
peri od shen t he Basontdhéiwdk fcalobysabhohiaimg issigatadr  edgutf jsrcta@ 006/ 04714
PCT/ JP99/ 03772 26 displaying the video signal in a bidirectional

pr ogr essi veff seamianpe ssistemywat h/ ¢ heoyezencal swpmming perdgdenvyyryf 120

second field £2 of each frame, whereby interlaced relation can
be kept between the first field f1 and the second field f2.
Each frame has even scanning lines, and hence the scanning
10 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. 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(d4d).
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 fregquency 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

25 period when the second field f£f2 of each frame is started, for



Hz and 1052 scanning lines by reciprocating deflection. Figs. 7 (a) to 7
(d) show a video display nethod according 5 to a seventh enbodi nent of the
present invention. Figs. 7(a) and 7(b) are conceptual diagranms of scanning
lines and a scanning structure with a vertical synchronizing signal not
subj ected to offset processing every frame , and Figs. 7 (c) and 7(d) are
conceptual dvagrams of the scanning |lines and the 10 scannipag/.sdsiodehur e
with the vertical synchronizing signal subjected to offset processing
every frame. According to this embodi MEht, an input video signal of a
progressive scanni ng system having a vertical scanning frequency of 60 Hz
and 262 scanning lines is subjected to P/P 15 conversion so that the nunber

of scanni ngikpnesiag AN Stbo SnhAl Pl By a5t dik-ob digdiae ol Qo essi ve

scanning system with the vertical scanning frequency of and 524

scanni ng hcapsiby $acidd agatl Reedebrecthonschacind @ ias L8N 196anni ng
| ines, and hence the scanning 20 directions for the respective scanning

| i nes are Hedeatdchd52 cscaachgthaesi byt kecaddoandisyedef1edEso O and FE i f
the vertical synchronizing signal is not subjected to offset processing
every franme, as Biawnm7{a)Riqgd(d7(showmadvidde) divbénythetivet hiccalrding
synchropi zing signal is subjected to 25 offset processing by a half

hori zon? al @ caRSVEg tBeeTRA BVl Of0: e/ DEEER tPCTVPYOPD37 A2LI7 T rAMe, on
t he ot her hand, the scanning directions for the respective scanning |ines
are revers%ﬂdiﬁ(P ea68dq£%&e@¢@ﬁl diagrams of scanning lines and a

scanning structure with a vertical synchronizing signal not
subjected to offset processing every frame, and Figs. 7(c) and
7(d) are conceptual diagrams of the scanning lines and the
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 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 if 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

25 offset processing by a half horizontal scanning period every



frames FO and FE, as shown in Figs. 7(c) and 7(d). Simlar processing can
be carried out for performing P/P 5 conversion on an input video signal of
a progressive scanning systemhaving a vertical scanning frequency of 60
Hz and 263 scanning |ines thereby doubling the nunber of scanning |ines
and di spl aying the video signal in a bidirectional progressive scanning
system w t h wheooserst i cal scanning frequency of 60 Hz 10 amdtThE®wswanni ng

| ines by reciprocating deflection. Figs. 8 (a) to 8 (d) show a vi deo

di spl ay nethod according to an ei ght R%enbodi ment of the present invention.
Figs. 8(a) and 8(b) are conceptual diagrans of scanning lines and a
scanning structure with a vertical synchronizing signal not 15 subjected to

of f set prog&ﬁéngoﬁvgﬁx bEROE nafRd Ehgsscgnﬁﬁ))gaﬁgregegémér BoEORREP! ual
di agrans o e scanning lines and the scanning structure with the

vertical sy8shéeobive NecHititg 1196y ealeeddvr@klisah Rheceasal Raqeveey frane.
According to this enbodiment, an input video signal of 20 a progreSS|ve

scanni ng sys&m@$hnw|aanFEMﬂas(ymow&caﬁnwmgs,fneque@ﬁa pfap0 Hz and 262
scanning lines is subjected to P/P conversion so that the nunber of
scanni ng |ines isimdddy pdoasssindqeaneb¢ icaair isdaount g rf pegiermciyng ®/8onvert ed
to 120 Hz, and thereafter the vertical synchronizing signal is subjected
to 25 o f sepnypebeeesiafgapylzpuy #ikdeei sbanal ofcanpiegr 91l sela@ninge WO
00/ 04714 PCT/JP99/ 03772 28 second field f2 of each frame is started, for
di spl ayi ngSYREeMRAENSigNaFtifad g ifaieauensyePfatdls @thi2d system
wth
scanning lines thereby doubling the number of scanning lines
and displaying the video signal in a bidirectional progressive
scanning system with the vertical scanning frequency of 60 Hz
10 and 526 scanning lines by reciprocating deflection.
Figs. 8(a) to 8(d) show a video display method according
to an eighth embodiment of the present invention. Figs. 8(a)
and 8(b) are conceptual diagrams of scanning lines and a
scanning structure with a vertical synchronizing signal not
15 subjected to offset processing every frame, and Figs. 8(c) and
8(d) are conceptual diagrams of the scanning lines and the
scanning structure with the vertical synchronizing signal
subjected to offset processing every frame.
According to this embodiment, an input video signal of
20 a progressive scanning system having a 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 is converted to 120 Hz, and

thereafter the vertical synchronizing signal is subjected to

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



the vertical scanning frequency of 120 Hz and 524 scanning |ines by

reci procating deflection. 5 Thus, the vertical synchronizing signal is
subjected to offset processing by a 1/4 horizontal scanning period every
second field f2 of each frame, whereby interlaced relation can be kept
between the first field fl and the second field f2. 1In this enbodi nent,

t he verti calwsymehrsoni zi ng signal is 10 del ayed by a 1/ 4 hehzpshedtz ;
scanni ng period every second field f2. Each frame has even scanning |ines, _
and hence the scanning directions for28he respective scanning |lines are
identical to each other in the odd and even frames FO and FE if the

vertical 15 synchroni zing signal is not subjected to offset processing

e TR ecBRaS RN if) Br08acR(Madld Stk MICN LIS IAFR: e

synchroni zing signal 1s subjecte set "procéessing

hori zont al v§gapny i aRelh A% 1@M&ebt 16haTBun 1M LL 8GN ANy s B w3G3NNI N9
directions for the 20 respective scanning lines are reversed in the odd and

even frameaeMarantafifs catn shpphediedd®ss BChz 3nd $Afkcakh98g 19nkd) to0 9
(d) show a video display nethod according to a ninth enbodi nent of the

present inbgntreohprécgsin®(@fleando®(.b) are conceptual di agranms of scanning
| ines and a 25 scanning structure with a vertical synchronizing signal not
WO 00/ 02714 PCT/TPo9/ G3r7Pervicalsyachednioingfsieinglr dsessh peceaierny f rane,
and Fi gs. 9gc) and 9(d) are conceptual diagrans of the scanning |lines and
t he orfset processing by a 1/4 horizontal scanning period every
second field £2 of each frame, whereby interlaced relation can
be kept between the first field f1 and the second field f£2.
In this embodiment, the vertical synchronizing signal 1is
10 delayed by a 1/4 horizontal scanning period every second field
f2.
Each frame has even scanning lines, and hence the scanning
directions for the respective scanning lines are identical to
each other in the odd and even frames FO and FE if the vertical
15 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(4).
Figs. 9(a) to 9(d) show a video display method according
to a ninth embodiment of the present invention. Figs. 9(a)

and 9(b) are conceptual diagrams of scanning lines and a

25 scanning structure with a vertical synchronizing signal not



scanning structure with the vertical synchronizing signal subjected to

of fset processing every franme. 5 According to this enbodi nent, an input

vi deo signal of a progressive scanning system having a vertical scanning
frequency of 60 Hz and 263 scanning lines is subjected to P/P conversion
so that the nunmber of scanning lines is doubled and the vertical scanning
frequency I veomdaist ed to 120 Hz and 10 thereafter the verpteabysnir7z
synchroni zing signal is subjected to offset processing by a 1/4 horizontal
scanni ng period when the second fiel %2 of each frame is started, for

di splaying the video signal in a bidirectional interlaced scanning system
with the vertical scanning frequency of 120 Hz and 526 scanning Itnes 15

by reci progabkog: defloest i 9o _pm@%ss&h%é«%f; ¢abmsy NGl eRigzi ng( S gﬂg' is

subjected to offset processing by a 1/4 horizontal scanning period every
second fiebdaf2a6¢ eacted ek, a wiraly dmtield ace@nialatiigrscana kaekept
between the first field fl and the second field f2. 20 According to this
enbodi nent scaheliver stcattsyachioni zheg vesitgoal isynsetrohaewagd shynail/ 4
hori zontal scanning period every second field f2. Each frame has even
scanni ng | fneieceed tremcif sdte gomesisigyg dveegt Ffoasef or the respective
scanning lines are identical to 25 each other in the odd and even franes
FO and gE i f no AFFEELNEOtO0r BT 1emEli/MEPYY/ @37 ¥RPuBV ek esidneg o

performed every frame, as shown in Figs. 9(a) and 9(b).
a progressive scanning system having a vertical scanning

frequency of 60 Hz and 263 scanning lines is subjected to P/P
conversion so that the number of scanning lines is doubled and
the vertical scanning frequency is converted to 120 Hz and
10 thereafter the vertical synchronizing signal is subjected to
offset processing by a 1/4 horizontal scanning period when the
second field f2 of each frame is started, for displaying the
video signal in a bidirectional 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 f2 of each frame, whereby interlaced relation can
be kept between the first field fl1 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 field f2.

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

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



When the vertical synchronizing signal is subjected to offset processing
by a half horizontal scanning period every 5 frane, on the other hand, the
scanning directions for the respective scanning lines are reversed in the
odd and even franmes FO and FE, as shown in Figs. 9(c) and 9(d). Figs.

10(a) and 10(b) show a video display nethod according to a tenth

enbodi nent ofo édma7ipr esent invention. Fig. 10 10 (a) is a eengeplsat

di agram of scanning lines, and Fig. 10 (b) 1is a conceptual diagramof a
scanni ng structure. According to this38nbodi nent, an input video signal of
an interlaced scanning system having a vertical scanning frequency of 60
Hz and 1125 scanning lines is subjected to I/P 15 conversion so that the

number of 3¢RRRLAAG! i Beseifodid! £y 31d,di spkaygd.Lnia Piglrestonal
progressive scanning system wth thé vertical scanning freguency of 60 Hz
and 1125 sganniiey. |ines by reciprocating deflection. Each frane has odd
scanning lines, and hence the scanning 20 directions for the respective

scanni ng |ines whenr&vernsediical bhrcRadh anth@uwayidianessi®jédted Eav th no
of fset processing on a vertical synchronizing signal every frame, as shown

in Figs. ocft@ceyr mndcddsbng Uy gshalf (fariah el Iscashaowgapet tded «iapt ay
met hod 25 according to an el eventh enbodi nent of the present invention. WO
00/ 04794 BECEMEPIYNOINE2 otFerFihgndl 1 e §canm iguncbiptasdiodisadicam Wie scanni ng
lines, and Fig. 11(b) is a conceptual diagram of a scanning structure.
respective scanning lines are reversed in the odd and even
frames FO and FE, as shown in Figs. 9(c) and 9(4d).
Figs. 10(a) and 10{(b) show a video display method
according to a tenth embodiment of the present invention. Fig.
10 10(a) is a conceptual diagram of scanning lines, and Fig. 10(b)
is a conceptual diagram of a scanning structure.
According to this embodiment, an input video signal of
an interlaced scanning system having a vertical scanning
frequency of 60 Hz and 1125 scanning lines is subjected to I/P
15 conversion so that the number of scanning lines is doubled,
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
lFigs. 10(a) and 10(b).

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

25 according to an eleventh embodiment of the present invention.



According to this enbodi nent, an input video signal of an interlaced
scanni ng system having a vertical scanning 5 frequency of 60 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 scanning
system wi t h whieoaserat i cal scanni ng frequency of 120 Hz and %&zZGrosl@r73canni ng
| ines by reciprocating deflection. Each frame has odd scanning |lines, and
hence interlaced relation, can be kept3lbetween the first field fl and the
second field f2 with no offset processing on a vertical synchronizing
signal every second field f2 of each frame, as shown in Figs. 1511(a) and

11(b). Singgyeaah afir a8e BagcoffusEt %B.Q\ig'}lgml bPeanUhigheined h%néﬁfﬂa?i ng

directions for the respective scanning lines are réversed in the odd and

even frames; {9 ang f%dﬂdébt%@loﬁiﬁggaxlgpbﬁcgs§é&9n;Pr{b thewarddeal

synchroni zi ng signal every frane. igs. 12(a) and 12(b) show a video

di spl ay nethod meeefsdnggtbotmid waldddimmtodenenipef Hihepisagaat bavention.
Fig. 12(a) is a conceptual diagramof scanning lines, and Fig. 12(b) is a
concept ual anli agtemiated scanning systemurravihAgeor dvagtioal hssaenhadi ment,
an i nput video signal of 25 an interlaced scanning system having a
verticdl stee@iercINOL00P 047 21d PO Y PSend3ng2L 118 fisesueheyted BOIHR and
1125 scanning lines is displayed in a bidirectional interlaced scanning
systen1mjt?PQYﬁFﬁAéﬂtP@aPhat the number of scanning lines is doubled and

the vertical scanning frequency is converted to 120 Hz, and

thereafter displayed in a bidirectional interlaced scanning

system with the vertical scanning frequency of 120 Hz and 1125

_10 scanning lines by reciprocating deflection.

Each frame has odd scanning lines, and hence interlaced
relatijion can be kept beétween 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.

15 11(a) and 11(b).

Since 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 diagram of a scanning structure.

According to this embodiment, an input video signal of

25 an interlaced scanning system having a vertical scanning



scanni ng frequency of 60 Hz and 1125 scanning |ines by reciprocating

defl ection. 5 Each frame has odd scanning lines, and hence interl aced

rel ation can be kept between the first field fl and the second field f2
with no of fset processing on a vertical synchronizing signal every second
field f2 of each franme, as shown in Figs. 12(a) and 12(b). 10 Since each
frame has odewmmai ng | ines, further, the scanning direcpr®ipysfodiszt he
respective scanning lines are reversed in the odd and even frames FO and
FE with no offset processing on the ¥értical synchronizing signal every
frame. Fig. 13 is a conceptual diagramof scanning lines in a 15 video

di splay nethod according to a thirteenth enbodi nent of the present

i nvention. sfidhentd 3k 66 Az CONEaRbUAkHhaghgm SHOw Ng d%siﬁgag%iangn tructure

in the case of perform ng no of fset processing on prescri frelds in the

vi deo di spiay retiehaihQWterlabed. s28nd3ngabgsthd. wifh(Bhel Sedrgoaeept ual
di agram showi ng the scanning structure in the case of perform ng offset

pr ocessi ngsaannipreseredpeendy ebds dn Hhe anaden: 25 sgkaynamyhad rdowsyi n Fi g.
13. Fig. 14(c) is atimng chart of a vertical synchronizing signal in the
case of perdopAHanptimgofdesdecplovessi ng on 25 prescribed fields in the
vi deo di splay nethod shown in Fig. WO 00/04714 PCT/JP99/03772 33 13, and
Fig. 14(d) is afechi fgaeadas efldtsranming danessyardhemcs hgterymatdin the
case of perforning offset

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 f£2 of each frame, as shown in Figs.

12(a) and 12(b).

10 Since 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.

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

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

Fig. 14(a) is 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 in the case of performing offset processing on
prescribed fields in the video display method shown in Fig.

13. Fig. 14(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.



processing on prescribed fields in the video display nethod shown in Fig.
13. 5 1In an input video signal of an interlaced scanning system having a
vertical scanning frequency of 60 Hz and 1125 scanning |ines, the verti cal
scanning frequency is converted to 120 Hz and thereafter the video signal
di splayed in a bidirectional interlaced scanning systemof a four-field
sequence w twobhe7il0O vertical scanning frequency of 120 Hz rafigpdsldor:
scanning lines according to this enbodi nent. Wien no offset processing is
performed on a vertical synchronizing33ignal in second, third and fourth
fields f2, f3 and f4 of each frane, each scanning line of each field is 15
not fornmed on an internedi ate portion between scanning lines of a-previous

field, as shown,jg Rgs. 14(§) adal4d{flhg THYSt JecpeClyL QUA ity is
di sturbed. Wien the vertical synchronizing signal is subjected to offset

processi ng sPnchrbhl zhahi zongwd1 SGaNNitRe PeisOd.off peBro2RiRgr i FONded
scanning period and a 1/4 horizontal scanning period when the second, third
and fourt h gricele@sihgd, oh3paadct foead ef1slidy tied thespeatbvel yp sy Shwwmod n Fi gs.
14(b) and 14(d), interlaced relation can be kept between the first field
fl and theboawona Fiel-d1f2, between the second field f2 and the third 25
field f3, between the third field f3 and the fourth field f4 WO 00/ 04714
PCT/ JP99/ 03772 38 adhdnpet wddeot hiegiau et iatdridceddaanaingrsystdmel d 1 .

Since each frane has odd scanning lines, further, the
having a vertical scanning frequency of 60 Hz and 1125 scanning

lines, the vertical scanning frequency is converted to 120 Hz
and thereafter the video signal displayed in a bidirectional
interlaced scanning system of a four-field sequence with the

10 vertical scanning frequency of 120 Hz and 1125 scanning lines
according to this embodiment.

When no offset processing is performed on a vertical
synchronizing signal in second, third and fourth fields f£2,
£f3 and £f4 of each frame, each scanning line of each field is

15 not formed on an intermediate portion between scanning lines
of a previous field, as shown in Figs. 14(a) and 14(c). Thus,
the picture quality is disturbed.

When the vertical synchronizing signal is subjected to
offset processing by a 1/8 horizontal scanning period, a 1/8

20 horizontal scanning period and a 1/4 horizontal scanning period
when the second, third and fourth fields £2, £3 and f4 are
started respectively as shown in Figs. 14(b) and 14(d),
interlaced relation can be kept between the first field £1 and
the second field £2, between the second field £2 and the third

25 field £3, between the third field £3 and the fourth field f4



scanning directions for the respective scanning lines are reversed in the
odd and even franes FO and FE with no offset 5 processing on the verti cal
synchroni zing signal every frane. Table 1 shows conversion nethods for
various types of video signals. WO 00/04714 PCT/JP99/03772 35 Table 1

Qut put Processing |Input Vertical Nunber Recip _ Conversion o f Sys- Fre-
rocati ng | nvayéoagaeExanpl ary Sys Magnifica- Scan- tem quepecysrmanme: Keepi ng
Conversion temtion ning [ Hz) Inversion 5 Lines 4 even P 60 1/2H - .
5251-->1050P | 120 1/2H 1/411 5251---3%10501 P 60 1/2H - 262P-; 1048P 263P
--1052P P 4 even 120 1/2H 1/4H 262P --10481 263P-i 10521 10 - 5251-- 525P
P 60 automatic 11251->1125P | 2 odd 5251 5251 | 120 automatic automatic

11251 --- 1148k bSbdden -t24Rurth field f4 and the first field £1.
Since 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
5 processing on the vertical synchronizing signal everf frame.
Table 1 shows conversion methods for various types of

video signals.



P 60 1/2B - 263P -i 526P 525P- 1050P P 2 even 262P 5241 15 1 120 1/2H
1/ 411 263P 5261 525P --10501 5251-> 5251 | 60 automatic - 11251-1125I
1 odd | 120 automatic 1/8H,1/411 11251->1125I1 262P 262P P 60 1/211 -
750P- 750P 20 even 120 1/2H 1/H 262P" 2621 750P- 7501 P 1 P 60 autonatic
1/ 411 263P- 263P 525P-i 525P odd 263P- 2631 1 120 automatic automatic
525P-j 5251 wSubefrerring to Table 1, "I" stands for an i nt AATAEEPIVO
00/ 04714 PCT/JP99/03772 36 scanning systemand "P" stands for a
progressive scanning systemin "Input33ystent and "CQut put Systeni.
"Vertical Conversion Mgnification"” indicates the magnification for
i ncreasing the nunber of scanning lines in each frane in I/P 5 conversion
and P/ P conversion. "Even" and "odd" i?agbynper of Scanning Lines"

|

i ndi cate that the nunbers of scanning nes
Output Processing
Vertical |Number .
Inputheonversion]of Sys—(Fre Recio- Interlace| Examplary
Sys- CtieaiScan- [>Y37 |quency rocating :
Lo Mggn1flca hing tem (7] Frame Keeping Conversion
5 tion Lines Z | 1nversion
| . even |_F 60 1/28 — 5251—1050P
l 120 1/2H 1/4H 5251—10501
262P—1048P
: ) e | /2 263P—1052P
262P— 10481
1| 120 1/2H V4 | peanios]
5251— 525P
10 i —_
, P 60 Jautomatic 11951—1125P
I odd "
. . 5251— 5251
I 120 |automaticjautomatici orr ,ii957
262P— 524P
P 60 1/2H — | 263P— 526P
525P—1050P
y even
f 262P— 5241
15 [ 120 1/2H 1/4H 263P— 5261
526P—10501
. 5251— 5251
1 | odg | 1| 60 [autematich —}yia51ias1
I 120 |automatic|1/8H 1/4H{11251—112511
262P— 262P
? 60 1/20 | 750P~ 750P
20 even 262P— 2621
1] 10 /21 /4| oo s 7501
P 1
, 263P— 163P
P 60 lautomatic| 1/4H =98P 3257
odd _ | 263p— 2631
[ 120 fautomaticjautomatic| cocp_, 595]
25

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




in single frames are even and odd respectively. "Qutput Frequency"”

i ndi cates the vertical scanning frequency. "Reciprocating Frane Reversion”
in "Processing” 10 indicates an offset quantity of the vertical

synchroni zing signal for reversing the scanning direction for each
scanning line in the odd and even franmes FO and FE, "1/2H' indicates that
the verti calwasgwmehmoni zi ng signal is subjected to offset pcogewss™My by a
hal f horizontal scanning period, and 15 "automatic" indicates that the
scanning direction is automatically r¥versed with no offset processing on
the wvertical synchronizing signal. "Interlace Keeping" in "Processing"

i ndicates the offset quantity of the vertical synchronizing signal for a
prescribedséhghhd osykeapi 88a 20pi nkephasedorehalgrolbekween sikhankiagpecti ve
fields of each frame. "1/4H' indicates that the vertical synchronizing
signal is sgsbeectiad trmpaftf SBisyanOCessd ngohypat 154sheni' zont"alersdeani ng
period, and "automatic" indicates that interlaced relation is

aut omat i catdéyvéeptomi MAgndf D¢dsdn pr boéssatgs ohheheageificatiofl5 for
synchroni zing signal. W 00/04714 PCT/JP99/03772 37 "I" and "P" in

" Exenpl ar ylTehees sp9rrhes hamiperopf asqarieng diigesl 1of eaghifnane déded/Scanni ng
system and a video signal of a progressiye scanning systemrespectively.
For exafpl onrversian _an@ypF" GoRyedaLes -t hatver Vidsh Ki%halinof NYAbERt er | aced

5 scanni ng system havi ng 525 scanning lines is displayed in a _.
bi di r ect i oREISFHBYrEEFU8S s CAMHOARY SsTRT BRI PRS0 CScantR e 1ines
in single frames are even:  and odd respectively. "Output

Frequency" indicates the vertical scanning frequency.
"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 gquantity of the vertical
synchronizing 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" indicates that interlaced relation is
automatically kept with no offset processing on the vertical

25 synchronizing signal.



lines. "11251 -> 112511" indicates that a video signal of an interlaced
scanni ng system having 1125 scanning lines is displayed in a bidirectional
interlaced scanning systemof a 10 four-field sequence with 1125 scanni ng
lines (see Figs. 13 and 14(a) to 14(d)). Wen each frane has even scanning
| ines, the vertical synchronizing signal is subjected to offset processing
by a half Ivosozaamtsal scanni ng period every frane, so that rcingrB3®Eeanni ng
directions for the respective scanning lines are reversed in the odd and
even frames FO and FE, as shown in Tabi’7e 1. When each frane 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 FO120 4t hpnQ of Egehp Ph L Q&ML QARA'NE L ¥REt #&Rla $Y¥BEBT ONI Zi Ng
signal every frame. Wen the scanning directions for the respective

scanni ng iges yreadl Lerawiaten Ruansad svstde aaddaantddeyendn=ams FO and
FE, an error between a forward tine and a backward scanni ng 25 or between
bri ght nessaopréoreasiivecabanngngi egstandrebatcoiv¥ iy 00/ D47 14xB@PAEPI9/ 03772
38 backward scanning lines is averaged on the tine base, to cause no
deteri orat I 9ns D=t s @ ctindécguaki that Bhusdeaesiopalact aradytefrdrcad

defl ection systemis relaxed. Wen each franme has even scanning |lines, the
vertica? Scaemiig Ry Sresydendnd $28oA98RRERT f B B0E HAKP LEYEdHANaRd t he

verti cal sgnchronizin signal is subjected to offset ,
idirectional 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
l4a(a) to 14(4)).

When each frame has even scanning lines, the vertical
synchronizing signal is subjected to offset processing by a
half horizontal scanning period 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

25 or between brightness of forward scanning lines and that of



processing by a 1/4 horizontal scanning period when the second field f2 of
each frane is started, so that interlaced relation can be kept between the
first field fl and the second field 10 f2. Wen each franme has odd scanning
| ines, on the other hand, the vertical scanning frequency is converted
from60 Hz to 120 Hz so that interlaced relation can be automatically kept
bet ween t he o owds7fai el d f1 and the second field f2 with noPrefiBW03772
processi ng on the vertical synchronizing signal every second 15 field f2
of each frame. Thus, the picture quali can be inproved by keeping
interlaced relation between the first field fl and the second field f2 of
each frane. Fig. 15 is a block diagram show ng the structure of a 20 video
di spl ay appasiatassd eakhying Oited hie aalemeali spl tiye maiMeodsse acoordiisg to the
first to thirteenth enbodi nents of the present invention. In the video

di spl ay appaaatusishatbon BfRigE piSture goaipogi t efhuisdedesigmakbcvpacy
supplied to a Y/C separation 25 circuit (lum nance signal/chrom nance

si gnal sep&ovata orefie GO/ BY4tR@TASPEOLO8FE2 39 circuit) 1 and an input
termnal a of a selector 21. The Y/C separation circuit 1 separates a

| um nance si gnalWhg¥d e2chc raRenBAE e CeYneFatt bif tHd A dddesV§RatcID, and

supplies a video signal VDI consisting of the |um pan j gnal d>5
chr om nancecaprr ey iEaNEGYal§ ?Bn‘é%Y%%rf’?%bl?to f{érﬁ?ng%eo ?%findt %gesel ect or

21. vertical synchronizing signal is subjected to offset
processing by a 1/4 horizontal scanning periocd when the second
field £2 of each frame is started, so that interlaced relation
can be kept between the first field £1 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 field £2 with no offset
processing on the vertical synchronizing signal every second
15 field f2 of each fréme.

Thus, the picture quality can be improved by keeping
interlaced relation between the first field f£1 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

25 circuit (luminance signal/chrominance signal separation




A synchroni zi ng signal separation circuit 2 separates a horizontal
synchroni zing signal H and a vertical synchronizing signal VI fromthe
vi deo signal VD, and supplies 10 the horizontal synchronizing signal H and
the vertical synchronizing signal VI to a control signal generation
circuit 10. A signal determination circuit 11 deternines the type of the
i nput vi deowo g@mati4aVD, and supplies the result of determ matireaosvzt he
control signal generation circuit 10. 15 The control signal generation
circuit 10 generates horizontal synckonizing signals Hl to H4 and
vertical synchronizing signals V1 to V4 in response to the horizontal
synchroni zing signal H and the vertical synchronizing signal VI and,

out puts swi{chiNng) 9 gaal $n SWbJt0 tSYRiARY £ UV ar §608c €6 MagNi frheatyon
specifying signals GlL and & while switching the frequency of a clock

si gnal ClLksepntdweidmscsrobit he reeparatels delenpthanté osipathearsi gaal
determnation circuit 11. The frequencies of the horizontal synchroni zing
si gnal Highidweidmrde gritgalalsymoir ohe zv hdesi girmlalH¥YDandndheuppiizenaal 25
synchroni zing signals H3 and H4 are 15.7 KHz, 31.5 KHz and 62. 9 WO

00/ 04714 POW&PI9LEBZF¥2 VDAI0 KHpsirsddpect ¢Helthe Thwnifneageentt R bf apfle
vertical synchronizing signals V1, V2 and V3 and the vertical
synchr ohi zF¥EPRIRARGE L ffiea e e93i $ha b F 01300 B 1A NPRd s peERiR2} P °5 The
selector 21 selectively outputs the video signal VD supplied to the input
ternminal at®f IS et signal VDI suppli ed

A synchronizing signal separation circuit 2 separates

a horizontal synchronizing signal HI and a vertical

synchronizing signal VI from the video signal VD, and supplies

10 the horizontal synchronizing signal HI and the wvertical

synchronizing signal VI to a control signal generation circuit

10. A signal determination circuit 11 determines the type of

the input video signal VD, and supplies the result of

determination to the control signal generation circuit 10.

15 The control signal generation circuit 10 generates

horizontal synchronizing signals Hl1 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

25 synchronizing signals H3 and H4 are 15.7 KHz, 31.5 KHz and 62.9



to the other input terminal b on the basis of the swtching signal

The output signal of the selector 21 is input in an interlace/progressive

conversion part (hereinafter 10 referred to as an I/ O conversion part) 3

and an input termnal a of a selector 22. The I/P conversion part 3

converts the video signal VDI of an interlaced scanning systemto a video

SWL.

signal of awdsa@rassi ve scanni ng systemin response to thechorionartal 15
synchroni zing signal Hl, the vertical synchronizing signal VI and the
clock signal CLK, and inputs this videéd signal in another input termninal

of the selector 22. In this case, the I/P conversion part 3 increases the

nunber of scanning lines by an inter-field operation or an antra-field

operation i, a g?sgggg%%éf?pion sREC ELedubycide cepversieon vieggnichicati on
. e

speci fying signa

/P conversion part 3 enploys an inter-field

operation g?ﬁcﬁréﬁiiin#i}@i@n@iswifﬁ(,"3 erpl QdNgvan ahat rend i eledtapanat i on

for a notion picture.

si gnal

e selector 22 selectively outputs the video signal
25 suppli edyhentbeiinpyt $dBfddINalva aird hats .supplHzed dn@ t a dolser HAD
00/ 04714 PCT/JP99/ 03772 41 input term nal

b on the basis of the sw tching
si gnal SWredpectbutloyt signal

of the selector 22 is input as a video
VDLl in a progressive/progressive conversion part (hereinafter

referred to as a't® Bedemrers?brfgd@ativelanguiputsipgie VafaPnatIna! ¥0of a
sel ector 23. The P/ P conversion part 4 converts the video signal VDL

10

15

20

25

supplied to the input terminal a or the video signal VDI stupplied
to the other input terminal b on the basis of the switching
signal SW1. The output signal of the selector 21 is input in
an interlace/progressive conversion part (hereinafter
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
synchronizing signal H1l, 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
magnification specified by the conversion magnification
specifying 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

supplied to the input terminal a or that supplied to the other

b



of a progressive scanning systemto a video signal of a progressive
scanni ng systemin response to the horizontal synchronizing signal H2, the
vertical synchronizing signal V2 10 and the cl ock 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 |lines by
an intra-fivebdoeperation in a magnification specified by treesrgemver si on
magni fi cati on specifying signal &. 15 The selector 23 selectively outputs
the video signal supplied to the inpt'ternminal a or that supplied to the
other input termnal b on the basis of the switching signal SWB. The

out put signal of the selector 23 is input as a video signal VD2 in a 120

Hz conver sifpupadrmandndo 3 NP WMastier & tHe swPfch2y 3i38hecdws . 24neThe 120
Hz conversion part 5 converts the video signal VD2 of a progressive

scanni ng systpeat hawdmgl aofvaiHd Gallestannipngisf igpuensy HfvibldocHa ilghaa Vi deo
signal of a progressive scanning system having a vertical scanning
frequency @bl liz0aHrragredsivespangeet o itrhecdiord zoninaba sy Ndlerednzifngrsi gnal
H3, the WD 00/04714 PCT/JP99/ 03772 42 vertical synchronizing signal V3 and
the cl ock sefarre€liQ agnd Pihpwnyerionvided) st gmal anninpwt Hermimgdt
termnal b of the selector 24. The selector 24 selectively outputs the

vi deo sPgndél °f52sepprFEF t¥the input terninal a or that supplied to the

other input terpnal b on the basis of the smﬁtching,signaj SW. The
The P/P conversion part 4 converts the ¥ided 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 is 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

25 response to the horizontal synchronizing signal H3, the



out put signal of the selector 24 is input as a video signal VD3 in a

reci procation processing part 6. The reciprocation processing part 6
alternately reverses 10 the tinme base of the video signal VD3 every
scanning line in response to the horizontal synchronizing signal H4, the
vertical synchronizing signal V4 and the clock signal CLK, and outputs the
processed sigoaboass a video signal VD4. The reciprocati on yomreserTeg part
6 outputs a horizontal 15 synchronizing signal HO and a verti cal

synchroni zing signal VO on the basis 8% the horizontal synchronizing
signal H4 and the vertical synchronizing signal V4. The structure of the
reci procation processing part 6 is described later. A dematrix circuit 7

converts tRervides sy eatondHnuUEPyhal 23 hheeHNE1668RINIHAL EBR , UREESSi ng
part 6 to a primary color signal VDO consisting of an R signal, a G signal

and a B si gaplutsamdisupplié€ssidn#l sirgalotheraiGRlt( €athongl riayot uhred 9. A
deflection circuit 8 supplies a horizontal deflection signal LH and a
verti cal dekllecttiogn2gi.gnal LV for bidirectional 25 scanning to a

defl ection coil (not shown) of the CRT 9 in WD 00/04714 PCT/JP99/ 03772 43
synchroni zati on Rhehsehechor i zdnsaleayhch o Finif S| grral vHEG o asgnde
vertical synchroni zing signal VO output fromthe reciprocation processing
part 6. OAcEHP@LAGt bo thhies LBRBbdisrEHMmalt ReoT /thagonvePsioh teathe StEr t he P/ P
conversion part 4 and the 120 Hz conversion part 5 correspond to the
conver si on TWPPEUFETM L PelR (PECRES ghof the switching signal SW4. The

output signal of the selector 24 is input as a video signal
VD3 in a reciprocation processing part 6.
The reciprocation 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 clock 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 circuit 8 supplies a horizontal deflection
signal LH and a vertical deflection signal LV foxr bidirectional

25 scanning to a deflection coil (not shown) of the CRT 9 in



processing part 6 corresponds to the scanning line reversion circuit, and
the dematrix circuit 7, the deflection circuit 8 and the CRT 9 formthe

di splay part. 10 Exenpl ary operations of the video display apparatus shown
in Fig. 15 are now described. A video signal of an interlaced scanning
system havi ng 525 scanning lines and a vertical scanning frequency of 60
Hz i s displ ayedoiosria bidirectional interlaced scanni ng syseemared/o31721050
scanning 15 lines and a vertical scanniing frequency of 120 Hz. In this
case, the selectors 21, 22 , 23 and 24%*re switched toward the i nput
termnals b. The Y/ C separation circuit 1 outputs the video signal VD of
an interlaced scanning system having 525 scanning lines and a verti cal

scanni ng f regeonizd@ieh GOthzehd heod R efsichitopakzting 608%&8LtSot he
video signal VDI to the video signal VD1 of a progressive scanning system
havi ng 52%msratine ngerthesl asgntheoweiingakigaannvog dutagitentyonof tiv® Hz.
Then, the P/ P conversion part 4 converts the video signal 25 VD1 to the

vi deo si gnafeaddxogfatd opr pgresssyrgspanhi g syst em WO 00/ 04714

PCT/ JP99/ 03772 44 having 1050 scanning lines and the vertical scanning
frequency of 602ARECTRRBBchPt BRrig MRMbBingn toorhher Ji/Encparersiennna¥ts t he
vi deo ignal VD2 to the video signal VD3 having 1050 scanning lines 5
1050 an? a Verti®cdl/ s CRHPRGLPRebEhCY A 19t HAC TiRe CPBEPHF bBRL PRRAL

processi ng §art 6 altq{natel reverses. the tine, ) _
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 1lines 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 VD1 to the video signal VD2 of a progressive scanning system



base of the video signal VD3 every scanning |ine, and outputs the video
signal VD4 of a bidirectional scanning system having 1050 scanning |ines
and the vertical scanning frequency of 120 10 Hz. The dematrix circuit 7
outputs the primary color signal VDOto the CRT 9 on the basis of the
video signal VD4, while the deflection circuit 8 supplies the horizontal
defl ection WO¢gAa¥714 LH and the vertical deflection signal LAEWroedea7215
defl ection coil of the CRT 9 in synchronization with the horizontal
synchroni zi ng signal HO and the verti chf synchroni zi ng signal VO Thus,
the CRT 9 displays an image by bidirectional scanning with 1050 scanning
lines and the wvertical scanning frequency of 120 Hz. 20 The vi deo displ ay

appar at us $80WAgi 1050 g§cadbih§ MNGles 488 ItHeCT &6 11 RBRaARONE HUqER LI SPI ay
any of various video signals in a bidirectional interlaced scanning system

or a bidi o€éctboHal. progressive scanning systemw th a desired nunber of

scanning lines and a desired vertical scanning 25 frequency. WO 00/04714

PCT/ JP99/ 03772 Tlereabreethed 2di Bpbayvarvidepasitgnabnoérasn thetwirdeaced

scanni ng system having 525 scanning |ines and a vertical scanning

frequency &f9861HYDE foa thiedy @t isdramlalpVBgressineg 1050aananyisystigmsni t h

1050 scgnning i nes and the vertical 5 scanning frequency of 60 Hz, for

exanpl e? t H8>8el 3t of ZETtd cadyj $RAHEH 1 DOWEFIEPREY nBt %% nilaal &ha n or der

to display a . . .

reciprocation processing part 6 alternately reverses the time
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 basis 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

25 frequency.



vi deo signal of a progressive scanning system having 525 scanning |ines
and a vertical scanning frequency of 60 Hz in a bidirectional interlaced
scanni ng systemw th 1050 scanning 10 |ines and a vertical scanning
frequency of 120 Hz, the selectors 21 and 22 are switched toward the input
termnals a. Thus, various video signals can be displayed in various

bi di recti on&o eanni ng systens by switching the sel ectors RLTIPRR37723 and
24 toward the input termnals a or b, switching the 15 vertical conversion
magni fi cations of the |/P conversion fart 3 and the P/ P conversion part 4
t hrough the conversion magnification specifying signals G and & and
switching the frequency of the clock signal CLK Fig. 16 is a block

di agram showi ng ;e HUGIIIE Ghdihes Lol RERLALEANaRT 0ReESh G- Rart 6
shown in Fig. 1%. he reciprocation processing part 6 includes a

recipr Opatéé%ﬂxyaé PFQcerstigq Pebt GRadRdng NAGR’ aGAl | ONveeonts ol
processing part 70. %he reci procating signal processing part 60 and the

reci pr ocatéedncioly rfideqiedesSIMG0 A2 Aar ta Bl ddrectapnedt edoyoeasCPe) bus 90.
WO 00/ 04714 PCT/JP99/ 03772 46 The reci procation control processing part 70
out put s t hecanroin o sy saters ywictht on0 %0 ngecanmgivad HOpet hendethecakrsyaghr oni zi ng
signal VO and a reciprocation control signal RH on the basis of the

hori zorft al segmcindrfitgaugnsygail 6 HAznd orhexeepiecath® saArdirodgni24i #4§ si gnal
V4. The reciprocating signal processing part 60 alternately reverses the
ti me base @Wi¥¢R?QHRﬁﬂ§qﬁ §ﬁ8|1nput 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 bidirectional 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 signals can be displayed in various
bidirectional 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 includes 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.



VD3 every scanning line in response to the horizontal synchronizing signal
HO and the reciprocation control signal RH output fromthe reciprocation
control processing part 70, 10 and outputs the video signal VD4 of a

bi directional scanning system Fig. 17 is a block diagram show ng the
structure of the reciprocating signal processing part 60 shown in Fig. 16.
Fig. 18 iswobamimg chart for illustrating operations of PREJAR3772

reci procating signal processing part 60 showmn in Fig. 17. As shown in Fig.
17, the reciprocating signal processin part 60 includes RAMs (random
access nmenories) 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 suppl i ecnal tocipeoyd am sbgoadl YRdbceAs islgopwr i MORWLPUE thhe cycl e
of the horizontal synchronizing signal H4 corresponds to one horizontal
scanni ng peFiHsh{diHsyndheohnzizonighad Hichtmmiverngcai gyachHoPR&3Ind cycl e
twi ce that of the horizontal synchronizing signal H4, 25 and lags.the

hori zont al ssymehrimiozidng segiRtod#t 3N £ admetaft INdLOBY 07 4 pEFFIP99/ 03772
47 time. The reciprocation control signal RH has a cyc]| e{'__r?half that of the

hori zont al o§yhér batrk#ertal ghalSHER IFHESF GeRad fio iRG ¢SFPSPpart 63
and the backward processing control part, 64 sequenti i ; vi deo
si gnal 55 ¥PBChRORRELFANE 981t 65“%‘5%%%95?/%?@“%%s?géé%r‘?\ggcﬁ%SPE%

hori zont al pg.)rlgcshor %Ttéirggtgil nraelve@%easnghghteirgee%iaggogﬁttih%nvideo signal

VD3 every scanning 1line 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
reciprocatingsignalprocessingpart(ﬂ)shownjijig.16. Fig.
18 is a timing chart for illustrating operations of the

15 reéiprocating 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
synchronizingsignal}ﬂlcorresponds1x>onehorizontalscanning
period (lH). 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




control signal RH Referring to Fig. 18, synbol S denotes data initially
witten in the RAMs 61 and 62, and synbol E denotes data finally witten
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 sanme order as the wite
order in response to the reciprocation control signal RH On " the other
hand, the baekvwagsdiapr ocessi ng control part 64 reads the virdearsiogmal VD3
stored in the RAM 62 in the reverse of 15 the wite order in response to
the reciprocation control signal RH %fhe selector 65 selectively outputs
the video signal VD3 read fromthe RAM 61 as the video signal VD4 on the
basis of the horizontal synchronizing signal HO and the reciprocation 20

control siwgh@l. RibhkNracipaéea P Ghntylt hargnatiheusahechoeyc68 sglectively
outputs the video signal VD3 read fromthe RAM 62 as the video signal VD4

in a retragapers athe Tuszohbelvsgdeensognaln YR gifala HIr.ogr essi ve scanni ng
systemis converted to the video signal VD4 of a bidirectional 25 scanning
system WO 00/ 04he4f PCTaIPYFHoEeEE2ngdB8okigol Harts6a diddkhedbagkwardhow ng
the structure of the reciprocation control processing part 70 shown in
Fig. 16. precassding eeatfoh pegitt ¢ blsegheasdsiiny Wrte ¥hesHEae PhgrRy. 19

i ncl udes an edge detector 71, a frequency divider 72, 5 a double-speed

hor i zomt al VR nkthr B ZRMES s hnald geheFaERECt I WRLIDI ¥ sheeRPHF Y eher 5h8r) 73,

an edge detector 74, a counter . ) _ _
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.

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 RK in a trace periocd. Further, the selector
65 selectively outputs the video signal VD3 read from 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

250 scanning system.



75, a 120 Hz generator 76, a scanning |ine nunber output part 77, a node
pronotion even/odd determ nation circuit 78, a selector 79, a V pul se

of fset processing part 80 and a CPU 81. 10 The edge detector 71 detects the
| eadi ng edge of the horizontal synchronizing signal H4, and outputs the
reci procation control signal RH having a constant pulse width. As shown in
Fig. 18, thewowiopnocati on control signal RH has the sane egUimyay71 he
hori zontal synchronizing signal H4 and 15 |lags the horizontal
synchroni zi ng signal H4. The frequency8ivider 72 frequency-divides the
reci procation control signal RHinto two and outputs the horizontal
synchroni zing signal HO As shown in Fig. 18, the horizontal synchronizing

signal HO has a pygl e d wiscg ¢ 1ddk @cia%QjaﬁnhShbﬁih?%H@'st&)ﬁ@@:h&‘@nbiitf}ga si gnal
H4 and | ags the horizontal synchronizing signal H4. .The doubl e-speed H

generat or 73cgpRreratesnaceRubb e-sPeesk s 11y iy alo syeehr ani Fiiag ségnal HB
havi ng a frequency twce that of the reciprocation control signal RH The
doubl e- speed 25 fnei zeoiptocatichr arurgimg pirgrealssiiBghparés t§céleowralin t hat of
WO 00/ 04714 PCT/JP99/ 03772 49 the horizontal synchronizing signal H4. The
doubl e- spedd g.hdpi zontwies pnchdoni dd tartsimgAadl. #HEfegunnsyyl Aédidert e edge
detector 74, the counter 75, the 120 Hz generator 76 and the scanning |line
nunber éut put dpaple 75pea Thardggetabt SyNGRTPAigépectsianid | 2eMFHYEPdge of

the wvertical synchronizing signal V4_in response to the
(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 promotion even/odd determination circuit 78, a
selector 79, a V pulse offset processing part 80 and a CPU 81.
10 The edge detectof 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 fregquency twice
that of the reciprocation control signal RH. The double-speed

25 horizontal synchronizing signal HB has a cycle half that of



doubl e- speed hori zontal synchronizing signal HB, and outputs a vertical
synchroni zi ng signal V4a having a constant pulse wdth. The vertical
synchroni zing signal V4a has the sanme 10 cycle as the vertica

synchroni zing signal V4 and |ags the wvertical synchronizing signal V4. The
vertical synchronizing signal Vda is supplied to the 120 Hz generator 76,

t he scanni ngwlogagarisinber output part 77, the node pronoti orCEIRINIGH
determ nation circuit 78 and an 15 input term nal of the selector 79, and
~supplied to the counter 75 as a reset4$ignal. The counter 75 is reset in
response to the vertical synchronizing signal V4a to count the
doubl e- speed horizontal synchronizing signal HB, and supplies a count

val ue CN t qt.hg, 20 k2@ ahz %&%&Q&iﬁ@ an@nkhe sCannify dowmsl ewwgasd out put

part 77. The count val ue f the counter 75 is twi ce the nunber of
scanni ng | i3es ziontane skhehdonThengcanghmay HB nes Nsafe i et put thgar¢dgey
supplies a scanning |line nunber signal LN indicating the nunber of 25
scanni ng | igeesdterone,f tkeé kduntidre 76PUtBE DO thhe deasiratofr 7heaw®d OO 04714
PCT/ JP99/ 03772 50 count value CN of the counter 75. The CPU 81 determ nes
the type cfcanmgnigngdneyndubesi gutbubrpatie bhasis of the scanning |ine
nunber signal LN, and supplies an offset quantity OF responsive to the
type of o he i npufhei gdgesigharted Thedstpetseths badhrd ppdre st niPpart 80.

The 120 Hz generator 76 supplies a vertical synchronizin
vertical synchronizing signal V4~ in respomnse 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 VQ.

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 is 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 twice 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



signal Vb corresponding to the vertical scanning frequency of 120 Hz to
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 horizontal synchroni zi ng
signal HE. The vertical synchronizing signal V4a supplied to the input
term nal of the selector 79 has the frequency of 60 Hz, and the vertical
synchroni zi ngosvgsvad Vb supplied to the other input term natcT/pbyeng
selector 79 has the frequency of 120 Hz. 15 The CPU 81 supplies a sw tching
signal SL to the selector 79 on the bais of a previously set vertical
scanni ng frequency. The selector 79 outputs either the vertical

synchroni zing signal V4a or the vertical synchronizing signal Vb to the

node pronebhAl eyend add oFekaentpaht&n T4 s Cohe ¢Buagl ddwedhindsan20 of f set
processing part 80 as a vertical synchronizing signal Vo in response to
the sw t chiipgeSbgntihe SinputheriskcestighaZ9onothpubssiheof/erttd calanning
synchroni zi ng signal V4a when the vertical scanning frequency is set to 60
Hz, whil e fheesobwmbtor s19nalt piit s antheuppitiegalans pddisedniadand igivgPdl Vb
when the vertical scanning 25 frequency is set to 120 Hz. WD 00/ 04714

PCT/ JP99/ 032FRonsivFHe HBEc ¥roRrbt tivh 1apal/ chreUSLenaLnER ithe ¥indwer 78
outputs_a node signal MD indicating the current field on the basis of the
verticaP sPhERPENPEIPRGSSIRhAR AL ENd the vertical synchronizing signal

Vo. The V pul se of f t0 roceggi g%rt 5 80 Joervfe(]):r 5, rsesnccrirboend Z(lefnf set

processi ng respoﬂré?jg t'e- PR ?ﬂgﬁt VPR %R 4] &g‘sfiﬁe XS Wy 2 ine

synchroni Zisr:a ngil_g\/‘nt?‘lco\égaesponding 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 supplies a switching signal SL to the selector
79 on the basis of a previously set vertical scanning frequency.
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 1is set to 120 Hz.



or the vertical synchronizing signal Vb on the basis of the node signal
MD, the vertical synchronizing signal Vo and the offset quantity OF
supplied fromthe CPU 81, and outputs the 10 processed signal as the
vertical synchronizing signal VO Figs. 20 and 21 are timng charts for
illustrating operations of the node pronotion even/odd determ nation
circuit 78 swowpo4’m Fig. 19. Fig. 20 is a timng chart showargyPepeiati ons
of the 15 reciprocation control processing part 70 in relation to the
vertical scanning frequency of 60 Hz. Fig. 21 is a timng chart show ng
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 cycl e ofThehenods tpmalotisyn@veariodidngiesiegmahat4ancoLresponds t o one
vertical scanning period. Wen the vertical scanning frequency is 60 Hz,
the vertieatpeynchmodgiezsagnsai giialindi dedsinichéheanercent efizsld @ therti cal
synchroni zi ng signal V4a, as shown in Fig. 20. \Wen 25 a control signal M
ri ses, thePgals@iothe Nerbael SYGERroRDzilsI\WE Uo¥l0Y¥a 4ndCiig Pegtdgat2 52
sequentially counted up one by one fromzero in_synchronization wth the
vertical sYRRFPBIRLFIRF Sighat VB: THe VaPidserofhget RyReeSSIHa PRBt
i ndi cates égue nugggrsofra ‘Ifjxe}’ld ?&;ﬁen the verti.cal scannin frteqﬁgncy is
120 Hz,”the” chRF e B of " THE eerc{io SesK/rPcﬁ?rcoerﬁsﬁrﬁ%’gr?!sﬁﬁgflvg i'§ Haft t hat
of the verfLgal, P4 QA B9 $hanghr¥#8a1 Ay AR ko] Sigthn YRS"

or the vertical synchronizing signal Vb on the basis of the

mode signal MD, the vertical synchronizing signal Vo and the

offset gquantity OF supplied from the CPU 81, and outputs the

10 processed signal as the vertical synchronizing signal VO.
Figs. 20 and 21 are timing charts for illustrating
operations of the mode promotion even/odd determination

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. Flg. 21 is a timing chart
showing operations of the reciprocation control processing
part 70 in relation to the vertical scanning freguency 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



the control signal ML rises, the value of the node signal MD is
sequentially counted up one by one fromzero in synchronization with the
vertical synchronizing signal Vo. 10 Fig. 22 is a flow chart show ng
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 basis
of user sett mgeoogesep Si). Then, the CPU 81 sets the sel ectorumomrt h the
15 switching signal SL on the basis of the vertical scanning frequency set
in the register (step S2). Thereafter PRe CPU 81 reads the 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, dehgcaRrWallydad BItedes otnlé%'* yae ffont BerbnRUsyNERE i sA0a on the
basis of the read nunber of scanning lines (step $S4). Further, the CPU 81
sets the offizet theanétticLr 3mdenikasigssagnhbevd ypanef vhhaei tiputhe/i deo
signal, and supplies the offset quantity OF to the V pul se offset

processi ng mpdet s§@na25MPstienpgiSayes WheOyunibEr]l 4 PET/£1e3A9/.03772 53 The CPU
81 determ nes whether or not the input video signal has been sw tched
(step S6). |f th¥bpppgdte vedebeal geannihgst ivamenow tele@, Ht hah€RtySle r et ur ns
to the step S1 to set the vertical scanning frequency. If the input video
signal B h&F He HeEhisqit SHeehr e iapy Bonadt Yend st BalfetBaepeH3the  read

t he nunber of scanning | i nes. . .
vertical sylichronizing signal V4a, as shown in Fig. 21. When

the control signal M1l rises, the value of the mode signal MD
is sequentially counted up one by one from =zeroc in
synchronization with the vertical synchronizing signal Vo.

10 Fig. 22 is 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 basis of user setting
(step S1). Then, the CPU 81 sets the selector 79 with the

15 switching signal SL on the basis of the vertical scanning
frequency set in the register (step S2).

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 quantity OF to the V pulse offset processing part 80

25 (step S5).



Thus, the CPU 81 supplies the offset quantity OF responsive to the type of
the i nput video signal and the vertical scanning frequency to the V pul se
of fset 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
sanme is by W&po@4714| | ustrati on and exanple only and is notPEBMENR t aken
by way of limtation, the spirit and scQpe of the present invention being
limted only by the terns of the appended clainms. WO 00/ 04714

PCT/JP99/ 03772 54 CLAIM5S 1. A video display apparatus conprising: a
conversion circuit receiving a first video signal of 5 an interlaced
scanni ng Syst em Dhe aCPU OgI €86t &em B N Is3rs e no et hud i ingpwt fuirdgdto nunber
of scanning lines in each frame and having a first vertical scanning
frequency @&ndnednivas tbeeg seitchdd r(sttepi geb- silgnghetimpmtswddad sdahed si gnal
of a progressive scanning systemincluding a second nunber of scanning
lines 10 i Basabrepr andtahed hathadRY Fdeaedurdst teaFRecakPP Nl fredifdncy; a
scanning line reversion circuit alternately reversing the tinme base of
sai d second¥i JEFTSFGhafBURPUT FYUMRET ~ LOnTBPSLIBRVE| YEIF®

scanning 1102 309 QULRULLL PG, .Pr 06096 94 4.269900 .Y dRe shopal, ag @ third
read the number of scanning lines.

Thus, the CPU 81 supplies the offset quantify OF
responsive to the type of the input video signal and the vertical
scanning frequency to the V pulse offset processing part B80.

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 is 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.



a display part displaying said third video signal output fromsaid
scanning line reversion circuit by bidirectional scanning in

synchroni zation with a vertical synchronizing signal and a horizontal
synchroni zing signal after conversion 20 by said conversion circuit. 2.
The video display apparatus in accordance with claim 1, wherein said first
nunber i s anweddesusber. 25 WO 00/ 04714 PCT/JP99/ 03772 55pQr/Jrpke3793 deo

di spl ay apparatus in accordance with claim 1, wherein said first nunber is
an even nunber. 5 4. The video displaysépparatus i'n accordance with claim
3, further conprising a first offset circuit displacing said vertical
synchroni zing signal by a first offset tine every frame. 10 S. The video
di spl ay apparatus in accordance w thcghausn 4, wherein said first offset
time is half a horizontal scanning period. 15 6. The video display
~apparatus in accordance with claim 1, wherein said second vertica
scanning frequency is equal to said first vertical scanning frequency. 20
7. The video displayr appdratdisplayaappadance wothridanm

a conversion circuit receiving a first video signal of

Ot

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 converting said
first video signal to a second video signal of a progressive
scanning system including a second number of scanning lines
10 in each frame and having a second vertical scanning frequency:
a scanning line reversion circuit alternately reversing
the time base of said second video signal output from said
conversion circuit every scanning 1line and outputting
processed sald second video signal as a third video signal:

15 and
a display part displaying 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

20 Dby said conversion circuit.

2. The video display apparatus in accordance with claim
1, wherein

said first number is an odd number.

25



1, wherein said second vertical scanning frequency is even tinmes said
first vertical scanning frequency. 25 8. The video display apparatus in
accordance with claimW0) 00/ 04714 PCT/JP99/03772 56 7, further conprising
a second offset circuit displacing said - vertical synchronizing signal so
that a plurality of fields included in each frane keep interlaced

rel ation. 5 WO0¥pEI4,i deo di spl ay apparatus in accordance WHRATJEPHIZAI2 8,
wherein said second vertical scanning ggequency is twice said first
vertical scanning frequency, and said Second offset circuit displaces said
vertical 10 synchronizing signal by a second offset tinme every other field
of each frane. 10. The video display apparatus in accordance with cfaim 9,
wherei n 15 sai d second afd&setitpIRy iapphrhtashot iazebirabnseanintng1apari od.
11. The video display apparatus in accordance with claim 1, wherein 20
sai d seconl. num¢eeins even times said first nunber. 12. The video display
apparatus in accordance with claim 1, wherein said second nunber is equa
to said first nERigt firsd number is an even number.

5 4. The video display apparatus in accordance with claim
3, further comprising a first offset circuit displacing said
vertical synchronizing signal by a first coffset time every

frame.

10 5. The video display apparatus in accordance with claim
4, wherein
said first offset time is half a horizontal scanning

period.

15 6. The video display apparatus in accordance with claim

1, wherein

said second vertical scanning frequency is equal to said

first vertical scanning freguency.

20 7. The video display apparatus in accordance with claim
1, wherein
sald second vertical scanning frequency is even times

said first vertical scanning frequency.

25 8. The video display apparatus in accordance with claim



WO 00/ 04714 PCT/JP99/ 03772 57 13. The video display apparatus in
accordance with claim 1, wherein said first video signal is of an
interlaced scanning system 5 said first nunber is an odd nunber, said
first vertical scanning frequency is even tinmes said second verti cal
scanni ng frequency, each franme includes a plurality of fields, and said

vi deo di spl ayoappttat us further conprises a third 10 of f sSERCTEIPPLGITT2

di spl acing said verti cal synchronizing$§ignal so that said plurality of
fields of each frame keep interl aced elation. 14. A video display nmethod
conprising steps of: 15 receiving a first video signal of an interlaced
scanning systemor a progressive scanning systemincluding a first- nunber
of scanni ng, | fuittshd ceaphitiAgea ardohavo fifs et fdirshiitvei &p Tading a&anidng
frequency and converting said first video signal to a second video signal
of a progresstiealcsymehmgpsisitramsA@niadc kodthgt aa seboral nuniyef fdfelgisanni ng
lines in each frame and having a second vertical scanning frequency;

al t er nat el ynrévéedi by ¢deh tframddmerofindgirdasedomdletden. signal every
scanning line and outputting processed said second video signal as a third
video signal; and 25 displaying said third video signal by bidirectional WO
00/0471§ PCT/JP%?/O%%?Z

e video display apparatus in accordance with claim
8, wherein
said second vertical scanning frequency is twice said
first vertical scanning frequency, and
said second offset circuit displaces said vertical
10 synchronizing signal by a second offset time every other field

of each frame.

10. The video display apparatus in accordance with ciaim
9, wherein
15 said second offset time is 1/4 a horizontal scanning

period.

11. The video display apparatus in accordance with claim

1, wherein

20 said second number is even times said first number.

12. The video display apparatus in accordance with claim

1, wherein

said second number is equal to said first number.

25



58 scanning in synchronization with a vertical synchronizing signal and a
hori zontal synchroni zing signal after conversion. 15. The video displ ay
met hod in accordance with claim 5 14, wherein said first nunber is an odd
nunber. 16. The video display nmethod in accordance with claim 14, wherein
10 said first nunber is an even nunber. 17. The video display nethod in
‘accordance weohvetai m 16, further including a step of di spcagespszai d
vertical synchronizing signal by a first offset tinme every frane. 15 18.
The video display nethod in accordance®hith claim 17, wherein said first
offset time is half a horizontal scanning period. 20 19. The video display
nmet hod in accordance with claim 14, wherein said second vertical scanning

frequency is equgd. t @nsaithed iﬁgﬁwy%ggabt_agqnﬁwgofa@%@myh A%iW0
00/ 04714 PCT/JP99/03772 59 20. The video display nethod in accordance with
claim 14, iwheherain
said first video signal is of an interlaced scanning
system,
5 said first number is an odd number,
said first vertical scanning frequency is even times said
second vertical scanning frequency,
each frame includes a plurality of fields, and
said video display apparatus further comprises a third
10 offset circuit displacing said vertical synchronizing signal
so that said plurality of fields of each frame keep interlaced

relation.

14. A video display method comprising steps of:

15 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 and having a first
vertical scanning frequency and converting said first wvideo
signal to a second video signal of a progressive scanning system

20 including a second number of scanning lines in each frame and
having a second vertical scanning freqguency:

alternately reversing the time base of said second video
signal every scanning line and outputting processed said second
video signal as a third videco signal; and

25 displaying said third video signal by bidirectional



said second vertical scanning frequency is even tines said first vertical
scanni ng frequency. 5 21. The video display nethod in accordance with cl aim
20, further including a step of displacing said vertical synchronizing
signal so that a plurality of fields included in each frame keep
interlaced relation. 10 22. The video display nethod in accordance with
claim 21, wwenebstisai d second vertical scanning frequency RGE/XPM/SE2sai d
first vertical scanning frequency, and _15 said step of displacing said
vertical synchronizing signal i ncl udes®a step of displacing said verti cal
synchroni zing signal by a second offset time every other field of each
frame. 20 23. The video display nethod in accordance with claim 22,
wher ei n saigtaseGard iof f SEicHddLdatibnd withora zoatalcsTasphogropesingl. 25
24. The video display nmethod in accordance with claimW 00/ 04714

PCT/ JP99/ 03FAfhal68nd 4, hadiet @i ttals aydcsecnnzimgighegnal sftheemconmesssam d first
nunber. 25. The video display nethod in accordance with claim 5 14,
wher ei n

15. The video display method in accordance with claim
5 14, wherein

said first number is an odd number.

16. The video display method in accordance with claim
14, wherein

10 said first number is an even number.

17. The video display method in accordance with claim
16, further including a step of displacing said vertical

synchronizing signal by a first offset time every frame.

15
18. The video display method in accordance with claim
17, wherein
said first offset time is half a horizontal scanning
period.
20

19. The video display method in accordance with claim
14, wherein
said second vertical scanning frequency is equal to said

first vertical scanning frequency.

25



sai d second nunber is equal to said first nunber. 26. The video display
nmet hod in accordance with claim 14, wherein 10 said first video signa
of an interlaced scanning system said first nunber is an odd nunber,

first vertical scanning frequency is even tinmes said second verti cal
scanni ng frequency, 15 each frame includes a plurality of fields, and said
vi deo di spl ayowep4iddd further includes a step of displ aci ngpGAIPAY/83872t | cal

synchroni zi ng signa
interlaced rel ation.

10

15

20

25

20. The video display method in accordance with claim
14, wherein
said second vertical scanning frequency is even times

said first vertical scanning freguency.

21. The video display method in accordance with claim
20, further including a step of displacing said vertical
synchronizing signal so that a pluraiity of fields included

in each frame keep interlaced relation.

22. The video display methbd in accordance with claim
21, wherein

said second vertical scanning frequency is twice said
first vertical scanning frequency, and

said step of displacing said vertical synchronizing
signal 1includes a step of displacing said vertical
synchronizing signal by a second offset time every other field

of each frame.

23. The video display method in accordance with claim

22, wherein

said second offset time is 1/4 a horizontal scanning

period.

24. The video display method in accordance with claim

S
sai d

so that said plugglity of fields of each frane keep
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14, wherein

said second number is even times said first number.

25. The video display method in accordance with claim

14, wherein

said second number is equal to said first number.

26. The video display method in accordance with claim
14, wherein

said first 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,

each frame includes a plurality of fields, and

said video display method further includes a step of
displacing said vertical synchronizing signal so that said

plurality of fields of each frame keep - -interlaced relation.



