"6 JAN 2004 RECORDI NG AND REPRODUCI NG APPARATUS BACKGROUND OF THE | NVENTI ON
Field of the Invention The present invention relates to a recording and
reproduci ng apparatus suited for use in a digital canctorder .or,,K the |ike
enpl oying a sem conductor nenory as well as a magnetic réEéhdb% Bﬁ@#un1
The present invention particularly relates to allowng a still inmage
signal recorded at, for exanple, different data rate and supplied froma

xanpl o, o vi deo s gnarecRERENY gerhAesRoPRENE AR E For Tl i gital
cancorder, a recording and reproducing apparatus into which a
sem conductor nenory as well as a nmagnetic recording nmedi um

(vi deocassette) for recordiggcf }ﬁﬁﬁﬁgm'gﬁ%ifﬁbﬁﬁ¥ﬁﬁ? can be installed and
uc

whi ch records still inmages on e Sem con or nenory, is enployed.

Accordin h ' .and reproduci ng apparatus of this type, a
9 $16r LRSOS é}?c %ﬁ P g app yp
sem conduct or nenory conpa ible with a sem conduct or menory used in a

so-cal |l ed persona&hQOQQ%% tifivkﬂ§38£2£§¥aEM%eE%b¥ §%&$¢ﬁ%§g?%gﬁs pi cked up

by, for exanple, a ca er can be e y captured i € persona

conput er c¥éﬂf@@uE&K§:%§E%r(¥H§!Q§5¥e9iﬁgf set¥$eavéfﬁ¥¥éﬁ adkSradr dgt @ rate
represented by a ratio o um nance signal ( . fiftst color
the like employing a semiconductor memory as well as a magnetic
recording medium. The present invention particularly relates to
allowing a still image signal recorded at, for example,
different data rate and supplied from a semiconductor memory or
the like, to be captured at the data rate of, for example, a
videc signal.
Description of the Related Art

For a digital camcorder, a recording and reproducing
apparatus into which a semiconductor memory as well as a
magnetic recording medium (videocassette) for recording existing
moving images can be installed and which records still images on
the semiconductor memory, is employed. According to the
recording and reproducing apparatus of this type, a
semiconductor memory compatible with a semiconductor memory used
in a so-called personal computer is installed, whereby still
images picked up by, for example, a camcorder can be easily
captured into the personal computer oxr the like.

For ordinary digital type video signals, a data rate

represented by a ratio of luminance signal (Y) : first color



1 -6 JAN 2004 signal (RY) : second color signal (B-Y) of 4 : 2 : 2 (NTSC
or 4: 1: 1(PAL) is often used due to the relationship with
transm ssion rate and the like. This data rate is also used for, for

exanpl e, a cantorder. For still image signals processed byg%@ﬂJA@@@@
personal conputer, by contrast, a data rate of, for exanple, 4 : |s
sonetines used. On the other hand, the above- stated cancor der dlsplays

il h L | |
Shit € ek 9’95100?15§§nau%%5?“%??é§%n§mf?°le"pé§r S’% Phel 'stUIh % g Sf az

d | d t hat t
tararore B O 4 RPREY g el &e}égée‘i‘be&? the 5%%%3?%5113&%3?& s K .-
Fouver. ]t ari]smr}'gtll B2 1|:eenasmisg'fhng ELIOR ﬁth%ég%la%r Sé%ao §°c‘é?ﬁ1%t pr ocess

however , conventronal T ecor and r eprod

h ill | t d d
the ?Er;ges T %5‘3*3 Bl Fa 5 ARy B T OO %ﬁﬁé”bresiﬂf o
| nventi on toégeﬂg Ced e‘é!aﬁh 18" eroﬁﬁao%%&eciﬁg%e&r%yp%% %rar's\?”e y, the

di sadvant ages {ercome re "as Avent fonal T ecof di Ing and

reproduci ng, ARRAEALES £D EEECh stl4 . igmagessionals gggg[ded at a data

rate different fromthat of video'sighals froma sem conductor menory or

the like, at the datensabend Hﬂnﬁgotﬁégﬁﬁﬂéﬁ—s@hﬁghaaémcorder displays

still images processed by the personal computer on an built-in

‘ﬁ ¥ display unit through a semiconductor memory and records the
still images on a video cassette at intervals of predetermined
time. 1In that case, if the data rate of the still images
processed by the persconal computer is 4 : 2 : 2 o0or 4 : 1 : 1, no
problems surface. With the data rate of 4 : 4 : 4, however, a
conventional recording and reproducing apparatus cannot process
the still images, display the images on a built-in display unit
and record the images on a video cassette.

SUMMARY OF THE INVENTION
The present invention has been made in view of the
above-stated respects. Namely, the disadvantages to be overcome
are as follows. A conventional recording and reproducing_

* apparatus cannot fetch still image signals recorded at a data
rate different from that of video signals from a semiconductor
memory or the like, at the date rate of video signals, display
the still image signals processed by a personal computer and

recorded on a semiconductor memory or the like on a display unit



the still image signals processed by a personal conputer and recorded on a
sem conductor nenory or the like on a display unit 2 -6 JAN 2004~ built in
a digital canctorder, and record the still imge signals on a

vi deocassette. To overcone these di sadvantages, the presenlﬁievgﬂtgﬁgé
conpri ses conversion neans for converting a signal at a.dat at'e d for
the transm ssion of, for exanple, still inages into.a signal at a data

rate usesufmy i@ Hig0es] SdudeAbrYi 468 rd YL LneBYLYP] Ml SGGRYEL 51 O
means, it is possible to convert a signal at a data rate Sed POF T he

transm sgn Q0 vAldeoshssbtridmges fornmed by another arbitrary equipnment into a
signal at a data rate used for the transm ssion of, for exanple, noving

i mage signal s usedovkiBbie e 8salfatiplaY chBepsh S¥neibRT
exanple, a. display unit built in the device, to record T he | meges as

cont i nuaumptides So8v@ksidH mankJesE asnfidre 18 Lhei rH]%(%rt ghgdalg output the
signals to an external unit. According to one aspeé? of the present

i nvent i amatet heea £6r prHY itdedsiiss B&OISH NGorPBREADS, Tl &em&gé@g a video
signal, -conprising: recording nmeans-for recording a viééo signal at a

first daintor at eigmaR dteCOHAkAIr S0 WHBd. ifdRUEhIREASndullssiBRULE | P Vi deo
signal at a second data rate; and )

images. By using the conversion means, it is possible to

convert a signal at a data rate used for the transmission of

still images formed by another arbitrary equipment into a signal

at a data rate used for the transmission of, for example, ﬁoving

image' signals used within a device, to display the signals on;

. for. example, a display unit built in the device, to record the

images as continuous video signals on a videocassette or the
like, and to output the signals to an external unit.
According to one aspect of the present invention, there is brovided a
_ _ | =recording apparatus for'rebording a videé.gignal,
comprising: - . | |
| ' recording means -for recording.a video signal at a firét
data rate on a recording medium; |
input means for inputting a video signal at a second
data rate; aﬂd | |
. converting means for wconverting the video siénallat the
Jsecpnd'data rate into a video“signal'atvthe first data rdté,'
vwherein - - -
the converting means converts the video éignal at the -
second data rate into the video signal at the first data rate
and the converted video signal is recorded on the recording |

.3



converting nmeans for ;converting the vide' o signal at the second data
rate into a video.. signal- at the first data rate, wherein the converting
. means converts. the video signal at the second data rate into the video . _
signal at the first data rate and the converted video signal_} dﬁf on *
the recording .3 . -6 JAN 2004 nedium-; and wherein the, fir tJéﬁggi

is a data rate used for transmssion of a dynamc imge, and the second
data rate s a data rate.used for transmssion of a static image.
Accordiﬂf moPREr ¥IFEEFNof the present invention, there is provided a

recording and r oduci tus for .reco reproducj ng a vi deo
si gnalj gorrprl sﬁ% 9 ggde?l% nd‘ aﬁdd?t‘%'i) ’Ef&t ?c&?&gngﬁﬁs&ﬁswf 3 t ng and
r epr odugizn rate.on.an oma firs

r egor di % g %ﬁ( [Efsei('s':f(l) r ecor Q%%%E(? cf)lart(?dEgFﬁglﬁe%n‘ia'TaoFatPeeﬁﬁﬂl ng and

reprodugbflgugad/énmghgr@ atstg _ngc G%jata rate on and froma second "

recordi ng nediuny an convertlng nmeans” for converting the video signal.
the. second data rate into a video signal at the first data rate, wherein

According to another aspect of the present invention, there is prowded a

.recordlng and reprodu01ng apparatus for recordlng
and reproduc1ng a video srgnal comprlslng.
first recordlng and reprodu01ng means for recordlng and
reproducing a video signal at a first data rate on and frqm a
first recording medium; '
second recording and reproducing means for recordiog and
repréduclng a video signal at a second data rate on and from a
second recording medlum- and
converting means for converting the video signal at the.
second data rate into a video signal at the first data rate,
wherein |
the video sighal at the second data rate reproduced frod
‘the second recording medium by second recording and reproducinc
means is converted into a video signal at the first data rate,

. and the converted video 51gnal is recorded on the flrst

recording medium by the first recordlng and reproducing means i

r

‘and - | wherein
the first data rate is a data rate used for transmission
of a dynamic image, and the second data rate is a data rate used

for transmission of a static image.

3a



the video signal at the second data rate reproduced from the second
recordi ng nmedi um by second recording and reproducing neans is converted

into a video signal at the first data rate, and the-converted vi hgnal
recording mediumby the first and - wherein is recorded on. TBle(};\eﬁsZUGQ

recordi ng and reproduci ng neans the first data rate is a data rate used for
transm ssion of a dynam c inmage, and the second data rate is a data rate
used for transn155|on of a static imge. 3a 6 JAN 200k According to yet
anot her aspect, of ent invention, there is provided a recording

met hod of recdMHoRdi "Q 8|V§ gneihgr aspeepfithe sresentanventiondtheye i¢ provided a

recording a video signal at a first data rate on a recording medium an

i nput step of inputti nFecardiay seghaf of recwrting . adstidecatfgnand. a
conversi gn step, of. converting the video signal at. the second data rate
into a v?ﬂ%%r at the first data rate ; wherein the first data rate

Is a data rate used for_transmssion of a dynam c inmage, and the second
data rate is a datGeRddngs 84epsof Jc??%i?ﬁhr@raomdmahgmeha iaragest

data rare on a recor@rng medium;
an input step of inpurting a video signal at a second
data rate; and ' | |
a.conversion step of converting tlie video signal ar the

second data rate into a video signal aﬁ the first.data rate ,;

whereln the first data rate is a data rate used for transm1551on
~of a dynamlc image, and the second data rate is a data rate used

for transmission of a static image.

Accordmg to still another aspect of the present invention, there is provided a

recordlng and reproduclng method of recordlng and
) reprodocing a-video :signal, compris;qg-
| a'reproduction step of reproducing a.video signal at a

. second data rate from a second'recordiﬂg medium;

| a conversion step of converting the video signal at the

second data rate reproduced in the reproduction step into-a
video signal at a first data rate;-and

_ a recording step of recording the video signal at the

first data rate obtained in the conversion step on the first

recording medium. ;wheneirn

"the first data rate is a data rate used for: transmi851on
of a qypamrc 1mage, and the second data rate is a data rate used

for transmission of a static image.
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‘According to still another aspect of the present invention, there is
provided a .recording and reproduci ng nmethod of recording and reproducing
a -video -Signal, conprising; a reproduction step of reproducing a video
signal at a second data rate froma second recording nediunk_g cggﬁgai' n
step of converting the video signal at the second data rate r pJ bgn
the reproduction step into .,a video signal at a first data rate;-and a
recordi.ng step of recording the video signal- at the first data rate
obtai ned i n the AHGREIBYdn adinab aspectrof the pﬂSemweditibg,méfi’éliéT?rdWMSh”
'the first data rate is a data rate used for. transmi ssion of a dynanic

i mage, and the second data rate.,is a data rate used for transm ssion of a
static imge. 3b 6 JAN 200# 9% PIFEIRPRRRGRSN foraspectdig tdie ipagaent

i”Ve”tiOnpiéiﬁﬁfiﬂgﬁaﬁfoﬁh ed.an inmage pickup apparatus for recording an
image pickup sigmal, ‘conp F&f 9% i mage pi ckup neans; first recording and

r epr oduci ng neangﬂgyé i n, inmage pickup signal fromthe inage .
pi ckup means on a firs?ﬁﬁgé o@%?%%’nediun1and for reproducing the inage

pi.ckup signal f ramskheebbisind e6 Ji g S o Saonmig, 2
Pt ofuct 00 eans o recorgjn% and@%B%oHEcing means for recording an
| image pickup signal from the image pickup means on a first

Tecording medium and for reproducing the image pickup signal
from the first recording medium;
_Second recording and reproducing means for recordﬁng and
reproducing a video signal at a .second data rate on and from a
" second recording medium; and |
converting means for converting the video signal at the
ggcond data rate into a video signal at the first data rate,
wherein
the-conjerting eans converts the video signal at-the
' -'second data rate reproduced from the second recording medium‘by
the second recording and reproducing means into the video sighal
at the first data rate, and the first recording and reproducing

means records the converted video signal on the.firs£ recording

.medium.
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reproduci ng a video signal at a second data rate on and froma- second
recordi ng nedium and converting nmeans for converting the video signal at
the second data rate into a video signal at the first data rate, wherein

the-converting means converts the video signal at the second_dat ,
reproduced fromthe second recording mediumby the second rgcgfdﬁ%@ﬁgagé

reproduci ng neans into the video signal at the first data rate, and the
first recording and reproduci ng neans records the converted video signal
on the. first recording .nmedium 3c f-6 JAN 2, 0% BRI EF DESCRI PTI ON OF THE

DRAWNGS FIG | is.a Sgﬁfﬁﬁiﬁéﬁéﬂfﬂaioﬁiagrﬁﬁéﬁﬁﬁﬁhgﬁﬁfhe constitution of
0 Whi a Trec

one enbodi ment of a cantorder C nd reproduci ng

appar at.us accor giygg 1 0jd he ﬂh@ﬁ‘ggi‘zoﬂﬁf%‘fwg%%fﬁ gﬁ&l&@%};{t FIG 2 is an

expl anatory view for the constituti overalT"s FIG 3is a

bl ock dicegisam-abnuh NSt Whe LRBGKI@EHe RA' S oBhcol iy ' f Uifcfgaand T epr oduci ng
apparatus according to the present invention, 4 1S an"expl anat ory

Vi ew forrebbediﬂi@()idcﬁ&fep&@ﬁhéiﬁé apparatus according to the present
invention is applied; : |
FIG. 2 is an explanatopy view for the éonstitutioh'of an
overall systém:
FIG. 3 ig a block diagram showing the important parts of -

the recording and reproducing apparatus according to the présént

invention;

FIG. 4 is_an explanatory view for the important parté

34



- 6 JAN 2004 shown in FIG 3; FIG 5 is a concrete circuit diagramof a
pre--filter in the recording and reproduci ng apparatus according to the
present invention; FIG 6 is an explanatory view for the pre--filter; FIG
7 is a concrete circuit diagramof a thinning-out circuit L Rnglﬁigﬁping
and reproduci ng apparatus according to the present inventiom an 8
is an explanatory view for the thinning-out circuit. DETAI LED DESCRI PTI ON
OF THE PREFFRRED E%ﬁEDI ENT The present invention conprises conversion
means supplrad Wi ighals at the first and second data rate used for the

t i ssi f ing i d a signal.at..the third data_.rat d f
the transnission GHoStPl = I egBSrere CEMAT CHAGEPrak ot GRS SBReifhird

d ' ' I he fi d_d .
mvent on T (- ReYHRRE, pRL A RErshipy TrRg ooy 8F SYERED 1 tHE BEeeHRanyi ng

dr awi ngs. fiéént Eg a schematic block diagram showi ng the constitution of
nent 0

one enbodi a canctorder to which a recording and reproducing
apparatus of the esent _inventi i.S..appi i I {+.LS..not t hat an
abbrevi ati on of &?&'(%i%%o_ §%€}%§8%§ﬁ%r l%éﬁﬁorb%h%sgékté?iiggéribe t he

function of a vidgggtape; L ef UGRL REONL AGH d 5:38rdfVoF& thinning-out
circuit in the recording and reproducing apparatus according to
the present invention: and

FIG. 8 is an explanatory view for the thinning-out
circuit. -

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention comprises conversion means
supplied with signals at the first and second data rate used for
the transmission of moving images and a signal at the third data
rate used for the transmission of still images, for converting
the signal at the third data.rate into a signal at the first or
second data rate.

The present invention will be described hereinafter with
reference to the accompanying drawings. FIG. 1 is a schematic
block diagram showing the constitution of one embodiment of a
camcorder to which a recording and reproducing apparatus of the
present invention is applied. It is noted that an abbreviation
of VIR (Video_Tape_Recorder) will be used to describe the
function of a video tape recorder provided in an device.

In FIG. 1, analog picture signals from an image pickup



In FIG 1, analog picture signals froman inmage pickup 4 "6 JAN 2004
section 1 and froman analog input termnal 2 are supplied to an A/D
(Anal og_to Digital) conversion circuit 3 and converted into digital
picture signals by the circuit 3. The digital video signalg_ ] y
the A/D conversion circuit 3 and a digital picture signal m\lﬁwgggg
input termnal 4 are supplied to a VIR section 6 through a change- over
swtch 5. As a result, the noving inmage video signals picked up by, for
exanpl e, t¥RFYipRgd aﬂﬂcﬁ{fﬂn ﬁ’ctapégoi hTPPlB‘quGFfinéGagoZt#T@ sapdéed putan
termnal 2 and the digital input termnal 4 are recorded on a nmagnetic
recor di ng i (@RadedpEo cRigidiald FRANEAT O GETEHBHN3 | FRFIcgnVeyted nsttd | ed
into the VIR sectign 6. Further, the digital video signals fromthe A/D
conver si orfidit@d PLotyrg Sf#%’fﬂ]tshéydp@‘? tcéltrquﬁﬁu?' -t eFif rihigiAa4r B19Rpplied to
a sem condugct or, S _sem conduct or, menpr 71s controIJed by a

control sigHals S%I%Bt"e‘%)@’é’nﬁlh@ ALP eoRsF sieanfiBtulect @84 8, Wrb*raelby

still inmage sugnals each_ corresponding to an arbitrary one frane in the
pi cture s?%‘r’rﬂ:l SLER2Y trPh dghtalk o tﬁﬁﬁli‘ﬂjag‘b %ﬁect?ﬁﬁpéé%‘i‘l‘ah 4 or
the pictur 5| nal supplied to the analo ut termnal 2 or the d|g|taI
nput | ter TSR CAPR 1 ARy % GEeP U SHEtCB it o diRe £8P RBNG $
i's noted that the sem co(pduct or ]}/ IS non¥ol atil e .and Iqet achabl e
froman d g im eo 51gnals picked up b example, the image

pickup section 1 or supplied to the analog input terminal 2 and
the digital input terminal 4 are recorded on a magnetic
recording medium (tape cassette which is not shown in FIG. 1)
installed into the VTR section 6.

Further, the digital video signals from the A/D
conversiocn circuit 3 and from the digital input terminal 4 are
supplied to a semiconductor memory 7. This semiconductor memory
7 is controlled by a control signal from, for example, a memory
control section 8, whereby still image signals each
corresponding to an arbitrary one frame in the picture signals

(- picked up by, for example, the image pickup section 1 or the
picture signal supplied to the analog input terminal 2 or the
digital input terminal 4 are digitally recorded on the
semiconductor memory 7. It is noted tﬁat the semiconductor
memory 7 is nonvolatile and detachable from an device.

In addition, since the semiconductor memory 7 is
contrelied by the control signal from, for example, the memory

control section 8, still image signals recorded in, for example,



In addition, since the sem conductor nenory 7 is controlled by the control
signal from for exanple, the memory control section 8, still inage
signals recorded in, for exanple, 5 ' & JAN 2004 the senlconduetgruﬂfﬂf%é 7
and each correspondlng to one frane are repeatedly reproduced U#
reproduction signal fromthe sem conductor nmenory 7 is supplied to a rate
conversion circuit 9. The rate conversion circuit 9 detects the data rate
of the Eﬁoductlon S|%nal based on an I D Zﬁgpal on_{ he header portlon of
the signal SPF SYHEFIPTTPRIBENLY ThaHeprel SAECEBANGING 9 SPRoLERme

| um nance sign irst color signal second Iunlnance S|gna
(B-Y), i8" epfape&ﬂYt ReRt uqed - c6‘n6%?¥‘§e‘§‘qtﬁf% ﬁlgnazl frpmythg 1 17
The detall of. t he ral conversi,on cir ua% 9 will be descri.bed Iater The
digital vi 8%%1%?151‘?& oﬁa{‘}?ﬂ%% co‘r’i"véPPE@ e raatré‘t?sco%‘tﬁfﬁ’lﬁoé‘dcﬁ‘aﬁ’r? he

o o0 58" L et TR et RPN oL
ded d . 7

cor s sonchg BB Bt L RO B 2R i 1

magneti c rgf QQQgg g§d|u9}|Q§t%%t drggéo VT??ﬁ?&é'é?atlonlofan't'On

t he dlglt V|deo S|gnals repeatedl y rebroduced sem conduct or
menory 7 v r.adt 0] rye t d onversion_circuit 9
o d| glt df’ gﬁlgléﬁé‘e A fhaTONY5" L Cfli M RS ordgt hOPEESYIN,

second luminance signal (B - YY), is 4 : 4 : 4, then it is
converted into 4 : 2 : 2 or 4 : 1 : 1. The detail of the rate
conversion circuit 9 will be described later.

The digital video signal having a converted data rate is
supplied from the rate conversion circuit 9 to the VTR section 6
through the change~over switch 5. As a result, a video signal
in which the still image signals recorded in, for example, the
semiconductor memory 7 and each corresponding to one frame are
repeatedly reproduced, is recorded on the magnetic recording
medium installed into the VTR section 6. In addition, the

[ digital video signals repeatedly reproduced from the
semiconductor memory 7 and having a data rate converted by the
data conversion circuit 9 and the digital video signals
reproduced from the VIR section 6 are selectively fetched at a
switch 10.

Furthermore, the digital video signals fetched at the
switch 10 are supplied to a D/A (Digital to Analog) conversion

circuit 11 and, at the same time, fetched at a digital output



reproduced fromthe VIR section 6 are selectively fetched at a swtch 10.
Furthernore, the digital video signals fetched at the switch 10 are
supplied to a DA (Digital -to-Anal og) conversion circuit 11 @_gj, t t?m
sane time, fetched at a digital output 6 6 JAN 2004 termnal 1 ﬁmﬂ) l"e
anal og video signals converted by the D/ A conversion circuit 11 are
supplied to a display section 13 consisting of a liquid crystal display
unit or thte n the flew ce and, at_the sanme tine, fetched at

an anal og omflﬁlatla?gf mb °’135heTﬁH§ % \VILeH SyIRYE hé:%’rvgéﬁfl Peihe, a
Hevi ce 10074 SopeBpiat SRS LR D IR R E S
Geck 103 meistIRy e 10]%4934&255%5’3%@ %Sgﬁaﬁg}qnw PR ! tv'aggo e
Cocerver e ihTERENERT S Mol 30! IS b FERIRC e ot A0 | e
oo the SEEECe recle%%rﬁimd' Lﬁf{ nor S BPbi rary frames of the moving.

| mage video si gn cﬁ 5 gn ng' 5 és%‘illt e\tfhgerdewvg_%e% 8 naelr%corded

one by one as stl by a sem con nenory
moving images picked up by or supplied to a camcorder device 100

is recorded on a tape cassette as shown in, for example, FIG. 2.
The tape cassette 101 is then téken out and installed into a
video tape deck 103, whereby the moving image video signal
recorded on the tape cassette 101 is reproduced and displayed
on, for example, an image receiver 104. It is noted that the
moving image picture signal from the camcorder device 100 may be
directly supplied to the video tape deck 103 or to the image
receiver 104.
Further, arbitrary frames of the moving image video
signal picked up by or supplied to the device 100 are recorded
{‘, one by one as still image signals by a semiconductor memory 102.
The semiconductor memory 102 is then taken out and installed
into a personal computer 105, whereby the still image signals
recorded on the semiconductor memory 102 are captured into the
computer 105 and displayed on, for example, a monitor. In that
case, it is not necessary to separately prepare a video signal
capture circuit or the like. The still image signals can be

captured by using the installation section or the like of the



The sem conductor nenory 102 is then taken out and installed into a
personal computer 105, whereby the still image signals recorded on the
sem conductor nenory 102 are captured into the conputer 105 and di spl ayed
on, for exanple, a nonitor. In that case, it is not necessary_%g ;
separately prepare a video signal capture circuit or the |ike. héAQQ'ZGD4
i mge signals can be captured by using the installation section or the

like of th eZeréﬁ‘ﬁyﬁ 2004 %ﬁ%&%yx1 %gp%%eo§eqhﬁfnductor menory 102. The

still imagé sirgnal enera exa per sonal conputer 105

100. "I that case,™T SReT Girdd gt BRbYeti Wi, SHECH RSN °reC§r823' on
oy T e T 1 Lipm vecoeraenel SUBEANRIG 7
S onal & renoron 1 Ehd°RaPli, vo (1S ST aitfg’z [ n hag ddse TEIEne o

Conver ted hatd fhiv 2t theObetri thage élgxaiber@&% ShALefl, rate conver sion

circuit 9 and the stil i mage signa re processe ereafter |n the

devi ce 1oose1N§6E§‘ﬁd{:-ct'o'% hQﬁoff‘tﬁ)f%%ﬁr %h@np&fg&wlt cOm Bé‘éefhfb@‘ Els 3,

a signal supplied at a data rate of sup pre “fTlter
201 for converding .a3si:gnal ¢hdtRial %gaélsfénﬁsd%taﬁ b8t fr&esbed 4n' 2 and

to a pre filter 202 for
the device 100 as they are. On the other hand, if the data rate

Cv of the still image signals recorded on the semiconductor memory
102 is 4 = 4 : 4, the rate is converted into 4 : 2 : 2 or 4 : 1
: 1 by the above-stated rate conversion circuit 9 and the still
image signals are processed thereafter in the device 100.

Namely, in the rate conversion circuit 9, as shown in
FIG. 3, a signal supplied at a data rate of 4 : 4 : 4 is
supplied to a pre-filter 201 for converting a signal into a
signal at a data rate of 4 : 2 : 2 and to a pre-filter 202 for
converting a signal into a signal at a data rate of 4 : 1 : 1.
Signals from the pre-filters 201 and 202 are supplied to a
thinning-out circuit 203 for converting a data rate from 4 : 4 :
4 into 4 : 2 : 2 and a thinning-out circuit 204 for converting a
data rate from 4 : 4 : 4 into 4 : 1 : 1, respectively. As a
result, the data rate of the supplied signal is converted from,
for example, 4 : ¢4 : 4 inﬁo 4 : 2 :2o0rd4 :1: 1 and then the

signal is subjected to processing.

In the circuit 9, the pass bands of the pre-filters 201



converting a signal into a signal at a data rate of 4 : 1 1. Signals from
the pre-filters 201 and 202 are supplied to a thinning-out circuit 203 for
converting a data rate from4 : 4 4 into 4 : 2 : 2 and a thinni ngﬁm 2004
circuit 204 for converting a data rate from4 : 4 : 4 into 47 .‘%
respectively. As a result, the data rate of the supplied signal S
converted from for exanple X - 4into 4 - 2 o0r 4 : 1 and

bands of (TS a0. FEPTERL %o %‘ﬂgtg Er Aok tz%%z'récikh 2 4 Son i,
for exarrpl% FI%tﬂ eJO 11' B:gtesgy 'Jo&erﬁiéj‘Hgi taha nﬁ? or

si gnal at aldafa ra Iexa f d4bK a

h 4 q s a
e T T g%%eﬁeﬂ%a@é;% o i 152
201 i's |irpded,t Otf{ézccg’lfort @i@ngi aord %té'&f‘ad a & H?ﬁQ? ﬂ?ﬁi 4B.

The pass band of the pre-fil TS mted to 17
original s SpHOWY | N oFl 4 it Rate
troubl e suc as ﬁoop back gﬁsgg?fggﬁl?g%ﬂﬁflﬁgéf on1gﬁknn|ng ougaoperatlon

h 3 h
in the thiAReRI2EYL gﬂjiﬂfﬂhﬁ 2831 G2 W4k, %tﬁ%rcoﬁiﬁﬁﬁggigﬁglat o dat a

circuit 9. That is, the sanpling frequency of sign

rate of 4 ghodm® iR FfGJJé%.OfT%QaﬁaQE Bt & 9h83hr&HA Qher 202 is
limited to 1/4 of that of the original signal as shown in FIG.
4c.

Thus, it is possible to eliminate trouble such as loop-
back distortion resulting from thinning-out operation in the
thinning-out circuits 203 and 264 in the rear stages of the
circuit 9. That is, the sampling frequency of the color signal
at a data rate of 4 : 2 : 2 is 1/2 of that of the original color
signal at a data rate of 4 : 4 : 4. Due to this, the band of
the color signal is limited to 1/4 of the original sampling
frequency, thereby making it possible to eliminate trouble such
as loop-back distortion. Likewise, the band of a color signal
at a data rate of 4 : 1 : 1 is limited to 1/8 of the original
sampling frequency, thereby making it poséible to eliminate
trouble such as loop-back distortion.

FIG. 5 shows the concrete constitution of the pre-
filters 201 and 202. ©Namely, as shown in FIG. 5, each of the
pre-filters 201 and 202 is constituted by a digital filter for

arbitrarily weighting a plurality of taps at every unit gdelay



signal at a data rate of 4 : 4 : 4. Due to this, the band of the color
signal is limted to 1/4 of the original sanpling frequency, thereby
making it possible to elimnate trouble such as |oop-back di.§t60r}u:}\£\[1

Li kew se, the band of a color signal at a data rate of 4 : 1 : 2004
limted to 1/8 of the original sanpling frequency, thereby making it
possible to elimnate trouble such as |oop-back distortion. FIG 5 shows

n FIGL 5 CUREh O PHEE BT MoPed2tn HHE 3624 & Rohet (BERASE) Y di gi (al
6 SAN 2009 IR cBP oL R Tar ekt apel s 1 R Rkeh oq (o,
270 o DLpCHERREA Gd% Kocbhy commerten SRGHe e ThEE MG ok B of the
[0 the cf osrr o RaPe 8F IS Bl Sigqeah Yol FLBSHE ey €10 171 22
eopect ver rbm et §a, koo o° iihdgn S £, € AP I eB Srd e 9 i,

4. Then, 1 , ' f the data latch
T, SRt Ml JA0U oL WA o the e Lt

circuits 2lato p thésé “faps are supplied to

Tl L pliers 233t ag23d: Lok Me Y Wla SEEAPRARLYs FHE P21 BBl ehe

coefficients from
respective sampling values of the color signal at a data rate of

{i' 4 : 4 : 4. Then, 17 taps are led out from the inputs/outputs of
the data latch circuits 2la to 21p and signals obtained at these
taps are supplied to multipliers 23a to 23qg for weighting,
respectively. Further, tap coefficients from ROM's (

Read_Only Memories) 24a to 24g are supplied to the multipliers
23a to 23q, respectively. Signals weighted with the tap
coefficients are added together by an addexr 25 and fetched at an
output terminal 26.

Further, tap coefficients for constituting a low-pass
filter having a frequency of 1/4 or 1/8 of the original sampling
frequency stated above used as a cut-off frequency, are fetched
from the ROM's 24a to 24qg and supplied to the multipliers 23a to
23q, respectiﬁely. In other words, to constitute a low-pass
filter of this type, such tap frequencies as shown in FIG. 6 are
employed. 1In the graph of FIG. 6, a curve of an SINC function
(SinX/X), which is an ideal low-pass filter, is sampled

equidistantly and symmetrically about a vertical axis and

10



Read Only Menories) 24a to 24q are supplied to the multipliers 23a to 23q,

respectively. Signals weighted with the tap coefficients are gﬂﬁﬁhgﬂﬂﬁ
t oget her by an adder 25 and fetched at an output term nal 2B. -~ tap
coefficients for constituting a lowpass filter having a frequency of 1/4
or 1/8 of the original sanpling frequency stated above used as a cut-off
frequency, are fetched fromthe ROMs 24a to 24q and supplied to the

mul tiplier 3 1.0 ciivel her s constitute a

| oW pass éhﬁgggﬁ&o |sv%§§§g éuch ébafrgéﬁe$ﬁﬁg§é£% esﬁaﬂn in FIG 6 are
enpl oyed. Cjoréfg &F aph of FIG 6, a curve of an SINC function (SinXX),
which is an i f ow pass filter, is sanpled equi di stantly and

symetrically abo&u% é’cﬁrotx' ox:1 ngil%t ahnqiajtg gtgﬁbl\# 24004 obt i ned sanpl e

val ues are used as e respective c5et FreTen ofor signal at a

data rate fhvriod int '851}3991651&%%& Or2ys! atz a Qatéa,ﬁ (e of 42

2, sanple values at samplFing intervals as s omn in, "fof ex np e,

are used %ﬁlge geeéénagﬁﬁg,; ﬁnté}_vﬁ %s%héwofﬁ aforaesi%glé Of ad 4

4 is converted into a'sig at a data rate e values

o0 a1 b o g Sgualon S0 gt K45 U V20

shown in Gy 6By A4 hQUEBnverted into a signal at a data rate of 4 : 1
: 1, sample values obtained by conducting sampling at a density

(. twice as large as that used to convert the data rate into 4 : 2
: 2 are used as tap coefficients as shown in FIG. 6B. Although
infinite taps are actually required, the infinite taps are
unpractical to realize a low-pass filter. In this embodiment,
therefore; the number of taps is limited to, for example, 17 to
realize a low-pass filter.

Additionally, gain setting is made so that the sum of
tap coefficients is 1. Consequently, a low-pass filter with
frequency corresponding to 1/4 or 1/8 of the original sampling

£ frequency stated above used as cut-off frequency can be
constituted. In that case, the above-stated pre-filters 201 and
202 can be realized with the same circuit arrangement only by
changing overAtap coefficients. Thus, tap coefficients for both
filters 201 and 202 are stored in the ROM's 24a to 24g and
changed over by a change;over signal from, for example, a

terminal 27, whereby the pre-filters 201 and 202 can be realized

with the same circuit arrangement.

11



infinite taps are actually required, the infinite taps are wunpractical to
realize a lowpass filter. In this enbodinent, therefore, the-ﬂgny¢XN02004
taps is limted to, for exanple, 17 to reali ze a | ow pass filter
Additionally, gain setting is nmade so that the sumof tap coefficients is
1. Consequently, a lowpass filter with frequency corresponding to 1/4 or
1/8 of the original sanpling frequency stated above used as cut-off

frequency can be dGensh! Lybeg.ciln cgﬁafe@sc%nstta%u@gs{eofstt%teegPEﬁgf@_'ters

201 and 202 can bé realize € sane clrcult arrangenen

changi ng qygr él%usesféoflaﬁﬁi 90 Ré{/lhu%%g f gf fchf%x‘?{ﬁciof\ﬁr 9&911;% ders

201 and 202 are stored In q an ange over
change- ovedorsidhiakefir 890 5 FOI5 tht ek Tee SLEDY +
pre-filter§)201 ang Zgg]can e re I|z with ? elégﬁ% C|%gﬁit arrangenment .

11 - 6 JANARM ka1l 7 §ﬂﬂﬂ? t r n nni ng- out
circuits 203 ang 902l %ach of'Pﬁgi?%?ﬁﬁ%ﬁbq%u§ﬁg#%%%fﬁgeﬁgkﬂs éé%ltuted by

a flip-flopidbrsl bb129r 5L kMgl - te%nﬁ?lﬂroﬁ'tﬁ{éalﬂggvff@pas i, mted
band is supplied fromthe pre- filters 201 or 202 to the erm’nal D of

the flip-fdmp adtlocRNéignLl Gek 8 @d FfAle ardata fal g qk duppfied 4d %
supplied to a clock termnal 33. The clock S|gnal may be, ? exanple, a
si gnal shawodk teifeinSA 3 aMahbngl Stk Byt Raf Oke 2 G @xh@bEe, a

signal shown in FIG. 8A. Sampling pulses both for a date rate
{ of 4 : 2 : 2 and for a data rate of 4 : 1 : 1 as shown in FIGS.
8B and 8C, respectively, are supplied to terminals 34 and 35.

The sampling pulses from these terminals 34 and 35 are
supplied to a change-over switch 36. The change-over switch 36
is selected by a change-over signal for changing over the data
rate of the output signal from a change-over terminal 37 to 4 :
2 :2and 4 : 1 : 1. The selected sampling pulse is supplied to
the enable terminal E of the flip-flop 31. The flip-flop 31
then fetches a signal only at the timing of each sampliﬁg pulse
and thins out the signal. The thinned-ocut signal is fetched at
an output terminal 38.

As can be seen, if a color signal at a data rate of, for
example, 4 : 4 : 4 is thinned out so as to change the data rate
to 4 : 2 ¢ 2, the band of the color signal is first limited to
1/4 of the original sampling frequency and then the color signal

is thinned out so as to change the data rate to 4 : 2 : 2. If a

color signal is thinned out so as to change the data rate of the

12



of 4: 2 : 2 and for a data rate of 4 : | : 1 as showm in FIGS. 8B and 8C,
respectively, are supplied to termnals 34 and 35. The sanpling pul ses from
these terminals 34 and 35 are supplied to a change-over swit&hf36ANNEND4
change-over switch 36 is selected by a change-over signal for changing
over the data rate of the output signal froma change-over termnal 37 to
42 : 2and 4 : 1 : 1. The selected sanpling pulse is supplied to the

o R Foh 1 PR e Sl AL
e AN angly 5 Rty LB LD 8 o1, G0
(11, e, 320, CTBAR S0 ! Ot e B FrE L ool
201 0, 60 O gl o chBLBAE lcciped? 484 TSR3, 120 0
of L1 12 e Byt a0% S phBy sl e band of (e color 5 gnal 1

color signal is thinpgd oul, 5Q.33 H04EPANGE hRCZAL 4- 1Al G4l Qotyydpg - It
I's, thus, possiblé& to conver &%ta ra%e W't hout ?%ouiﬂe suc %slﬁﬁop-back
di stortione JdfichBg 8PoYE-Hiad198YesSr I Pr0ided UL FB-58RRSTY, an
ID signal on the header portion of the signal. Due to this, the

i.' data rate and sampling frequency can be known by utilizing the
ID signal. If a data rate desired by, for example, a user is
set, whereby the data rate of the original signal is converted
into a data rate desired by the user.

Therefore, the device according to the present invention
is provided with conversion means for converting a signal at a
data rate used for the transmission of, for example, still
images into a signal at a data rate used for picture images,
whereby a signal at a data rate used for the transmission of,
for example, still images and formed in another arbitrary
equipment can be converted into a signal at a data rate used for
the transmission of, for example, moving images employed within
the device, the converted signal can be displayed on, for
example, a display unit built in the device and recorded as a
continuous video signal dn a videocassette or the like or
outputted to an external unit.

According to the conventional recording and repreducing

13



frequency of an original signal is provided as, for exanple, an |D signal

on the header portion of the signal. Due to this, the data ra a
F AN, 200

sanpling frequency can be known by utilizing the IDsignal. If

desired by, for exanple, a user is set, whereby the data rate of the
original signal is converted into a data rate desired by the user.
Therefore, the device according to the present invention is provided with

conver si on maan%uforsc verti ng.a séignal at | dgta rateajl{ls g for the
transni ssiBr ot For gj;]npllnéa,g SCLPPaty RGeSt 8 a g FRP"BE%a Yata rate
{ransm s/ G grent{BEE eatly @nePrPp T Al dusionas ot R oHnBEREY £PDi trary
Cranem osi G dRrer SERaR do abarnt e iy e pRbe ek Brbhle devi ce.
but £ 1 CHESgeraBab " B8g0 Gy G ProcBRou¥uly dof SPfid

vi deocass etr_%o%rﬁllt 98:3;?%115& Und 98&8?&%?%&% %%m?ééﬁi%ﬁ%g rccngﬁcg{eng to

t he converttional "récC Mg and réproduci n still

| mge si gnahg, %ﬁﬁﬂégege a&isﬁlgl&eai(ﬁlgp+ f‘q(is%la%i Ilfl%%:ﬂ#ilq_ati% rgte and supplied

froma sem conductor nenor e “cannot étched af the data rate

of, for examplife, ¥ 489S0 Soratt |dr I/RB2a8HIGA! S PREeISEL LY, Tor
exanple, a

The presént invention can easily overcome these conventional
Qj disadvantages.

It is noted that a combination of converted data rates
employed in the above-stated apparatus should not be limited to
the above combination. Besides, the contents of‘converted
signals should not be limited to those of still image signals
and moving image video signals as stated above.

According to the above-stated recording and reproducing
apparatus, conversion means supplied with signals at the first
and second data rates used for the transmission of moving images
and a signal at the third data rate used for the transmission of
still images, for converting the signal at the third data rate
into a signal at the second data rate is provided. The
provision of this conversion means allows a signal at a data
rate used for, for example, the transmission of still images
formed by another arbitrary equipment to be converted into a

signal at a data rate used for the transmission of, for example,

moving images, to be displayed on, for example, a display unit
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personal conmputer and recorded on a sem conductor nenory or the |ike
cannot be displayed on a display unit built in, for exanple, a digital
cancorder or recorded on a videocassette. The present invention cag dd&NlQﬂU#
overcone these conventional disadvantages. It is noted that a conbination

of converted data rates enployed in the above-stated apparatus shoul d not

be limted to the above conbination Besi des, the contents of converted

signals shaulyd ngt., pe el g gn&h&? Plre 3:%%19119? &?ﬁag v%bd%ékﬁ JPVi ng

i mage vi deo S|gnals as ove ccor ove-sta

recor di ng 1?@ 89“&'&811:1%%5%5!& SUREY' E!rogo e ’Eﬁ?‘ﬁ%‘&bh% V‘Aﬁ h

signal s at I'rst and second data rates use transm ssi on of
novi ng |rmg§g§ andyua; ?lgnal at the third data rate used for the
transm ssi on OP stiT i mges, for converting the signal at the third data

rate into a signgh af ﬁcﬁ\?eé%%‘&@dtﬂétﬁrésaérﬁ: I $rvBR Y5 €Shouhld€ nolr gyi si on of

this conversion neans allows a signal at a data rate used for, for

exanpl e, thgianssdl S3d UbRle-Sthtbd | JRUAKEimeher 8R4 %ﬁh&im%&ﬁéﬁsaéﬁEﬁééyll
equi prent to be converted into a signal at a data rate used for t

transm ssify fbdikea@XAPlan pEDMADY wiBESS thbOsper di S anedp Eébeﬁ@r
exanple, a display unit 14 -6 JAN 200 built in the apparatus and to be

recorded ofhvnviidgocassette or the like as a continuous vide signal or to
be outputted to an
According to the invention recited in first aspect,

conversion means for converting a signal at a data rate, for
example, used for the transmission of still images into a signal
at a data rate used for the transmission of moving images is
provided. The provision of the conversion means allows a signal
at the data rate, for example, used for the transmission of
still images formed by another arbitrary equipment to be
converted into a signal at a data rate, for example, used for
the transmission of moving images used in a device, to display
the converted signal on, for example, a display unit built in
the device, to ;ecord the signal as a continuous video signal on
a videocassette or the like or to output the signal to an
external unit.

Further, according to the invention recited in second
aspect, the conversion means has a pre-filter corresponding to
the first and seéond data rates, and thinning-out means for
converting the third data rate into the first and second data

rates, respectively, whereby it is possible to conduct good data
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external unit. It is noted that the present invention should not be

limted to the above-stated enbodi nent and that various changes and
modi fi cati ons can be made within the spirit of the present invention.
According to the invention recited in first aspect, conversionagnegh P04
converting a signal at a data rate, for exanple, used for the transm ssion
of still inmages into a signal at a data rate used for the transm ssion of
novi ng i es_ | rov The. provi f th conyversion neans allows a
si gnal éﬁﬁﬂ?ﬁﬁé? %%Pé% EQEﬁpf% OPBr FHE %%§%§ﬁﬁggron of still

| mages forned by oth [

bi d I
g rEr e o ek gt S T e s Rl e
d d to.di h ted I
i spl 2y ke i"’—? ER TN R SR S
vi deo SIg&ﬁIF%ﬂ& ?tﬁkdgggccég}&ﬁlgé t$QHquﬁef t.0; Qut put, hhe signal to an

ext er nal he |nven on reci ed 'h second

t I first
Zﬁﬁeéecon%%a%%*fﬁéf*@%%%ﬁﬁﬂféﬂ%ﬁ Do wRBLCFOHRARANT Acbfatddiid | (S
dat t t t
o posal bt BirgE Bats AR o 89%@? G N E@O"%‘ﬂ%@*y@omﬂeﬂy !

rate conversion with a simple constitution.

According to the invention recited in fourth aspect, the

TN

first data rate has a ratio of luminance signal : first color
signal : second color signal of 4 : 2 : 2, the second data rate
has a ratio of luminance signal : first color signal : second
color signal of 4 : 1 : 1, and the third data rate has a ratio
of luminance signal : first color signal : second color signal
of 4 : 4 : 4. Thus, a still image processed by, for example, a
personalrcomputer can be well processed by the recording and
reproducing device, displayed on a display unit built in the
device, recorded on a videocassette or the like.

o According to the conventional recording and reproducing
apparatus, still image signals recorded at, for example, a
different data rate and supplied from a semiconductor memory or
the like cannot be fetched at the data rate of, - for example,
video signals. Still image signals processed by, for example, a
personal computer and recorded on a semiconductor memory or the
like cannot be displayed on a display unit built in, for

example, a digital camcorder or recorded on a videocassette.
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conversion w thout trouble such as |oop-back distortion. According to the
invention recited in third aspect, the pre-filter is a digital filter for
arbitrarily weighting a plurality of taps according to unit delay tineg,

and has switching nmeans for changing over tap coefficients accor‘g‘mﬁ%@t[ﬂf
the first data rate, whereby it is possible to conduct good ekg

conversion with a sinple constitution. According to the invention recited
in fourth gsp €; £ pangce si gnal

first color |gna%"t'l l%‘;eécl{)ng %gré%:‘gﬁg %e?cétﬂé tgjeg EHer secoansid dat a
rate has &ié&ﬁGﬁﬁt?&eﬁ“”‘”ance signal : first color signal : second color
signal of 4 : : and the third data rate has a ratio of |uninance
signal : first color signal second color signal of 4 : 4 : 4. Thus, a
still image processed by, for exanple, a personal conputer can be well
processed by the recording and reproducing device, displayed on a display
unit built in the device, recorded on a videocassette or the |ike.
According to the conventional recording and reproducing apparatus, still

i mge signals recorded at, for exanple, a different data rate and supplied
froma sem conductor nenory or the like cannot be fetched at the data rate
of, for exanple, video signals. Still image signals processed by, for
exanple, a personal conputer and recorded on a sem conductor nenory or the
| i ke cannot be displayed on a display unit built in, for exanple, a

di gital canctorder or recorded on a videocassette.
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16 -6 JAN 2004 The present invention can easily overcone these
conventional disadvantages. 17 -6 JAN 2004 Havi ng described preferred
enbodi ments of the invention wth reference to the acconpanyin gf wizﬂg
it is to be wunderstood that the invention is not limted to th8s Zg e é
enbodi nents and that various changes and nodifications could be effected
therein by one skilled in the art wthout departing fromthe spirit or

scope of the i “Veﬁs{r%ﬁ'g %&?ﬁg FdNiRq @BB@%‘E&Q 3 ”%he LBhverd sl 2004

VWhat is clained i A recor apparatus recor a video S|gnal

conpri si ngéitﬁleggfg}:&gcm%h%g%ﬁ%% g)l%goﬁré{wﬂ? ,5'1Q”§E E‘cS gefirst data

rate on a recording nmedi um I np tlng video signal at a

second  daffctatgoq aﬂ?a«a?%\éeﬁhb%%{@fg&%awé £amMard 1.9 hhe. videa gyl gnal at

the seco ata rate into a vi i rst at§5rate wher ei n
embodiments and that various changes and modifications could be

~—=

effected therein by one skilled in the art without departing
from the spirit or scope of the invention as defined in the

appended claims.
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t he converting neans converts the video signal at the second data rate
into the video signal at the first data rate and the converted vi deo

signal is recorded on the recording nedium; and wherein the first data
rate is a data rate used for transmi ssion of a dynam c inage, arg‘jh :
second data rate is a data rate used for transnission of a stafi A&bé_)ﬂﬂlr
2. The reﬁﬁggiﬁg PR A Ys ,according to claim1, wherein the "recording
apparatus further conpri sés di splay means; and the converting neans
converts the video signal at the second data rate fromthe input neans
into a video signal at-the first data rate, and the display neans displ ays

th ted video sj -6 JAN 1LQD~ .The recordi ng, apparat us
Cordime 1o ol bk %%%@omr;%gphgg??’fé\#usd X Fﬁf’%.rgh%% Y -%gsc}ﬂn%m nance

according to clai'm1, eréei

signal : cgﬁéfg fﬁ§=or signal : second color signal of 4 : 2 : 2o0or 4: 1
1, the secon -d%t rate has a ratio of |lum nance signal : first color
signal : second GQQHq5ihHG" A 4. 4. 4.  The.recording apparatus
according to CLainfﬁ% &%é?%?ﬁé fbr recofﬁlng a video 51gn£1 at g first

data rate on a recording medium;

3

input means for inputting a video signal at a second
data rate; aﬂd |

converting means for converting the video signal at the
second data rate into a video signal at the first data r&te,
whereiﬁ |

the converting means converts the video signal at the
second data_rate into the video signal at the first data rate
and the converted video signal is recorded on the recording
medium.; and _whetéiﬁ

- the first data rate is a data rate used for transmission

of a dynamic image, and the second data raté is a data rate used

for transmission of a static image.

2. Thé recording apparatus according fo’claim 1,
wherein |
the recording apparatus further comprises display means;
" and |
thé converting means converts the viaeo signal at the
" second data rate from the input means into a video signal at the
first data rate, and the display means displays the converted

video signal.
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the data rate of the video signal fromthe input nmeans 1is detected from an
I D signal on a header portion of the video signal, and if the detected
data rate is the second data rate, the video signal is converted t.he
converting nmeans. 5. The recording apparatus, according to claim 5 réﬂﬂ&
the converting neans includes: a pre-filter for limting a band of the-
video signal at the second data rate; and 20 -6 JAN 200 r - . thinning-out
means for converting an output signal of the pre-filter into a signal at
the first data rate. 6, The recording apparatus according to claimwherein
5, the pre-filter is a digital filter for arbitrarily weighting a
plurality of taps according to unit delay tinme, and has swtching neans
for changing over tap coefficients according to the first data rate. 17. A
recordi ng and reproduci ng apparatus for recording and reproducing a video
signal, conprising: first ‘recording and reproducing means for recording and

reproducing a vi cgeo ?ﬂh%ng'gcg;:dfnéliﬁéar%%hg Sgéor&)ﬂu? r]Igo fcrlgm a fi rst

recordlng medi u
whereln

the first data rate has a ratio of luminance signal :
first color signal : second color signal of 4 : 2 : 2 or 4 : 1 :
1, the second data rate has a ratio of luminance signal : first

color signal : second color signal of 4 : 4 : 4.

4. The recording apparatus according to.claim 1,
wherein |
the data rate of the video signal from the input means
is detected from an ID signal on a header‘portion of the video
signal, and if the detected data rate is the second data rate,

the video signal is converted by the converting means.

5. The recording apparatus according to claiﬁ 1,
whefein

the converting means includes:

q'pre—filter for limiting a baﬁd of the video signal at

£he second data rate; and
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second recordi ng and reproduci ng neans for recording and reproducing a
video signal at a second data rate on and froma second recording nmedi um

and converting nmeans for converting the video signal at the _§60gzgqqg§@4
rate into a video signal at the first data rate, wherein the Vi st gha
at the second data rate reproduced from the second recordi ng medi'um by
second recording and reproducing neans is converted into a video signal at
the first data rate, and the converted video signal is recorded on the
first 21 - 6 JAN 20% recording nediumby the first recording and
repr oduci ng nmeansthinrsimg-whér means hiorf icontetting rat eoutpua dagmal ade used
for transmssion of a dynam c =imge, and the second data rate is a data
rat e usedthe opresfiddeirsdnba af sigrstiatatc thenferst8.datBheatecor di ng and
reproduci ng apparatus according to Claim?7 ; :wherein the recording and
reproduci ng apparatus further t conprises display neans; and the
converting neans converts the video signal at the second data rate
f eproduced by t hebsedbedrecending groddatnepaocerding rmeasdaint o B, vi deo
signal at the first data rate,
: wherein
the pre-filter is a digital filter for arbitrarily
weighting a plurality of taps according to unit delay time, and
‘has switching means for changing over tap coefficients according

to the first data rate.

.7. A recording and reproducing apparatus for recérding
and reproducing a video signal, comprising:
first recording and reproducing means for recording and
reproducing a video signal at a first data rate.on and ffom a
first recording medium;
second recording and reproducing means for recording and
reproducing a video signal at a second data rate on and from a
second recording medium; and
convertiﬁg means for converting the video signal at the
second data rate into a video signal at the first data rate,
wherein |
the video signal at the second data rate reproduced from
"the second recording medium by second recording and ieproducing
means is converted into a video signal at the first data rate,

and the converted video signal is recorded on the first
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and di spl ay neans di splays the converted video signal. The recording and
repr oduci ng apparatus according .to claim7, wherein the first data rate

has a ratio of |um nance signal : first color signal : second col or signa
of 4 : 2: 2o0or 4: 1: 1, the second data rate has a ratio of~ | ugi
signal : first color signal : second color signal of 4 : 4 :64fﬂquﬁgmg

recordi ng and reproduci ng apparatus according 22 - 6 JAN 2004 to claim7,
wherein the data rate of the video signal fromthe input neans is detected
froman I D signal on a header portion of the video signal, and if the
detected data rate is the second data rate, the picture signal is
converted by the converting neans. 11, The recordi ng and reproduci ng
apparatus according to claim7, wherein the converting neans-includes:  a .
pre-filter for limting a band of the-video signal at the second data
rate; and thinning-out nmeans for converting. an output signal. of the

pre-filterecondim Hedidm & jrst data rate. 12. The recordi ng and
reprOdUCingiﬁgféﬁgtus acco?d%ﬁg §%%§%H€ﬁqﬂFfinmﬂ@¢e¥$PIOdUCing means

. Wherein
the first data rate is a data rate used for transmission
Qf a dynamic image, and the second data rate is a data rate used
for transmission of a static image.
;8. The recqrding and reproducing apparatus according to
claim 7, :whefein -
the recording and reproducing appafatus further
comprises display means; and
the converting means converts the video signal aé the
. Second data rate reproduced by the second recording-and
reproducing means into a vidéo signal 'at the first data rate,

and display.means displays the converted video‘sigﬁal.

2. The recording and reproducing apparatus according
. to ¢laim '7,-Wﬁerein |
the first data rate ﬁas a ratio of luminance signal :
.. first color signal_: second color signal of 4 : 2 : 2 0r 4 : 1 :
I;jthé"second-data rate has a-ratio of luminance signal : first

. color signal : second color signal of 4 : 4 : 4,

; 10§The recording and reproducing appératus according
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the pre-filter is a digital filter for arbitrarily weighting a plurality
of taps according to unit delay tinme, and has sw tching nmeans for changi ng
over tap coefficients according to the first data rate. 13. A reiﬁ&ﬂf%%
nmet hod of recording a video signal, conprising: a recording srém 04
recording a video signal at a first data rate on a recording nedium 23 +6
JAN 2004 an input step of inputting a video signal, at a second data rate;
and a conversion step of converting the video signal at the second data
rate into a video signal at the first data rate 'wherein the first data
rate is agdablaimte ysegpfpL;transmssion of a dynamc inmage, and the
second data rate is a'data rate used for transmission of a 'static inage.
;L4.. The recordj CC@r ¢ | i 3 rt.her. Lsi.hg a

di spl ay step of J‘S%‘i%%&n‘&q‘f%es% g!é%g‘é%dgbr?glﬁé’g%‘%i- ﬁ’é“fc’inén'{% HopE Mends O
step. 1.5is dbeeé@@ond ofCNOLi GeepIdH ROpkaagt Pdielidn WECLAENy1ddIe 1T st

data rate has a ratio of lum nance signal tirst color signal . second color

signal of sdgna®, ‘ardi Gf 4he HetbétddUAQC2AMI8L A kAL AR QF{:%]H:%&I 4

| um nance signal : first color signal : second color sign
the picture signal is converted by the converting means.

4.

- .11, The recording and reproducing apparatus acéording
to claim 7$rwhérein
the converting meaﬁs includes:
" a pre-filter for limiting a band of the video signal at
the second data rate; and
thinning-out means for converting an output signal of

the pre-filter into a signal at the first data rate.

12. The recording and reproducing apparatus according
to claim 11, wherein

the pre-filter is a digital filter for arbitrarily
weighting a plurality of taps according to unit delay time, and
has switching means for changing over tap coefficients according

to the first data rate.

13. A recording method of recording a video signal,
comprising:
a recording step 6fArecording a video signal at a first

data rate on a recording medium;
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16. The recording nmethod according to claim13, wherein the data rate of
the inputted video signal is detected -from-an. ID-signal on a header .
portion of the inputted video signal, and if the detected dat ge aLthbZﬁﬁé
second data rate, ,the-conversion step is carried out. 24 -6 JAN 2004 17. A
recordi ng and reproduci ng nmethod of recording and reproducing a video-
signal, conprising: a reproduction step of reproducing a video signal at a
second-data rate froma second recordi ng nmedium a conversion step of
converting the video signal at the second data rate reproduced in the

. reproduction step into 'a video signal at a first data rate; and a
recording step of recording the video signal at the first data rate

obtai ned in the conversion step on the first recording medium ;wherein,
the first datar S| rate used for. transm ssion of a dynam c

i mge, and the sgéggrﬁﬁggt ggégt%giknpdﬁ%&f‘g PattdIeR e 9mady atr ansarerdon of a
static i n@ge: i%ﬁeyhgn&ecording and reproduci ng nethod according to .claim

1.7, further conprising a display step of displaying the video signal
i.ng gnd reproduci ng net hod .

., obtained in the GORYRLSI-9f,s5t X%. The record 0
according-to.  claim ﬁ{f Vﬁ%r;eﬁléq & FPPERTHG Tha o989 gignael Abfthe
|U”1nan0%e%bﬂﬂaha£a rate into a video signal at the first. data rate .
“‘wherein the first data rate is a data rate used for trénsmissidn
~of a dynamic image, and the secon&jdata rate is a data rate used
for F;ansmission-of a static image.
A4.' The reécording method acdcording to claim 13, further
comprising a display step of displaying the video signal |

obtained in the conversion step.

‘;5; The recording mé£hod acqorﬁing to cléim ‘13 ,wheiein

the first data rate haé a ratio of 1umiﬁance signal :
first»dolor signal : second color signal of 4 :2:2o0r4: i :-
1, the second data rate has a ratio of luminance signal : first

color signal : second color signal of 4

-

4 : 4.

ie6, fhe recording method according to claim:. 13, whérein
{ . the data rate of the inputted,video signal is detécted
-frog-annlnmsignal on a header portion of the inputted video
.signal; and if the detected data rate is the second data éate,

.the-conversion step is carried out.
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25 6 JAN 2004 .first color signal : second color signal -of 4 :. 2 : 2 or 4

.1 : 1, the second data rate has a ratio of |um nance signal : first
col or signal : second color signal of 4 : 4 : 4. claim20. Th H gU@g
and reproduci ng nethod according to 17, wherein the data rat he

inputted video signal is detected froman ID signal on a header portion of
the inputted video signal, and if the detected data ratee is.-the second
data rate, the conversion step is carried out. ;21. An inmage pickup.
apparatus for recording an imge pickup signal, conprising: image pickup
means; first recording and reproducing nmeans.for recording an inmage pickup
signal fromthe inmage pickup neans on a first recording nmediumand for
reproduci ng the i mage pickup signal fromthe first recordi ng nmedi um
second recordi ng and reproduci ng neans for recording and reproducing a
video signal at a second data rate on and froma second recording medi um
and converting neans for converting the video signal at the second data

rate into a video el rédordiggf bh8! rét A AN me

er el
od célrecording and
reproducing a-video 'signal, comprising: |

a8 reproduction step of ¥Yeproducing a video signal at a

- 8econd data rate from a second recording medium;

a conversion step of converting the video signal .at the
- second data rate Treproduced in the reproduction step intore
video signal at a first data rate; and
a recording step of recording the video signal at the

first data rate obtained in the conversion step on the flrst

recordlng medlum ,wherelm.-
‘the first data rate is a data rate used for. transmission
of a dynamic image, and the second data rate is a data rate used

for transmission of a static image.

18 The recording and reproducing method according to
clain 17, further comprising a dlsplay step of displaying the

video signal obtained in the conversion step.

.¥9. The recording and reproducing method according -to

claim... .17, wheréin

“the first data rate has a ratio of luminance signal :
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t he converting neans converts the video signal at the 26 - 6 JAN 2004
second data rate reproduced fromthe second recordi ng nmediumby the second
recordi ng and reproduci ng neans into the video signal at the first data
rate, and the first recording and reproducing neans records the ﬁ@ﬂ%ﬂl@¥d i
~video signal on the first recording nedium The inage pickup @de

according to claim?2l, wherein the second recordi ng and reproduci ng neans
further. records the inmage pickup signal on the second recording nedium 27
RECORDI NG AND REPRODUCI NG APPARATUS ABSTRACT OF THE DI SCLOSURE The obj ect

of the preseat col¥entighal s: tRoRAVebiod sigiidlosf BOM an, &y Rt ratyy
equi pnent into a signal at a data rate for used in a device. A

sem conduct @heMBBBAHA (datd SraA@Nhh8! hefabyo HLARMERhncs! 0¥ adf r:o'ﬂi_f} genory
control section (8), thereby repeatedly reproducing recoré%d st f i mge

signal s eaabrCeigREPONUi&bP coabe Eign®Er dif 42 .rgproguction signal has a
data rate of 4 : 4 : 4, the reproduction signal is supplied to a rate

conversion circuit (9) for converting the data rate into 4 : 2 : 2 or 4 :
1 ) .

20. The recording and reproducing method accordiﬁg to
claim 1%, "Whéfein

the data rate of the inputted video signal is detected
from an ID signal on a header portion of.the inputted video
signal, and if the detected data rate is the second data rate,

the conversion step is carried out.

'21. An image pickup.apparatus for recording an image
pickup signal, comprising:
image pickup means;
first recording and reproducing means for recording an
image pickup signal from the image pickup means on a first
recording medium and for reproduqing the image pickup signal
from the first recording medium;
second recording and reproducing means for recording and
.reproducing a video signal at a second data rate on and from a
* second recording medium; and
converting means for converting the video signal at the
second data rate.into a video signal at the first data rate,
wherein |

the converting means converts the video signal at the
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: 1. Adigital video signal thus converted is supplied to a VIR section
(6) through a change-over switch (5). One of the digital vide ékg from
the rate conversion circuit (9) and the reproduction digita@\d Y gnal
fromthe VIR section (6) is selected by a'switch (10). The sel ected
“digital video signal is supplied to a D)A conversion circuit (11) and
fetched a digital output termnal (12). An anal og video signal converted
by the DA conversion circuit (11) is.supplied to a display section (13)
consisting of a liquid crystal display unit or the Ilike and built in the
devi ce andefendhiatantraye amproduced pirom thenseednd IBcordigg fedium by

the second recording and reproducing means into the video signal

at the first data rate, and the first recording and reproducing

means records the converted video signal on the first recording

‘medium.

,22. The image pickup device according to claim 21,
wherein
the second recording and reproducing means further

records the image pickup signal on the second recoxrding medium.
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