"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 led per sonaly,gogpul & 11$,vk03§8h! Sshattie80Y $LEbLsddmaggs Pl cked up
by, for exanple, a caﬁgor er can be easily capture% |ﬁ%og?%e per sonal
comput er fedrlgubikg afMrud B8iYed A Ase ¥R VAIGA S FARESrad dit 2 rate
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



represented by a ratio of lum nance 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 transnmi ssion rate and the
like. This data rate is also used for, for exanple, a cancordpr)ARPr7(304!!
| mage signals processed by, for exanple, a personal conputer, by contrast,
a data rate of, for exanple, 4 : 4 : 4 is sonetinmes used. On the other

por sonal - conpiten o ah BUITHY CFLCK SHASE Rt RFhoh s niBaTOLTor
o1 odet ormihet 1 11 el R tHACKEbo 1P e Wahor B S GIOTRALSITTY | mages.
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On the other hand, the above-stated camcorder displays
still images processed by the personal computer on an built-in
Q ¥ 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
abovefstated 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

S



rate different fromthat of video signals froma sem conductor nenory or
the like, at the date rate of video signals, display the still inage
signals processed by a personal conputer and recorded on a sem conductor

menory or the like on a display unit 2 -6 JAN 2004~ built L ép?@g?@@#
cancorder, and record the still inmage signals on a videoca¥s&t'te.
over cone these di sadvantages, the present invention .conprises conversion

means f gbufmnel ol A8gedl Gilodticd, Iahd rdd 180sE011 LB 205ALEST On of

for exanple, still inmages into a S|gna -at a data rate us

transm sgn QD valie¥bd89atidmges. By using the conversion neans, it is
possible to convert a signal at a data rate used for the transm ssion of

still 1mages fomgeavbycad!ivlse it bhidhlc AU PIRA! pkilhed iviliRional @ data

rate used for the transm ssion of, for exanple, I ng 1 nmage S|gnals used

W thin adiptiees EOnebsdicay nfeﬂﬁssféﬁ%(ﬁw@i'tlnﬁoé sFFRIPla? algadhSPlay unit
built in the device, to record the inages as continuous V|deo signals on a

vi deocagselt ased e tid keansilss o WdUlrohexshgi@ %EﬁlaEmﬁgé@ nal unit.
Accordi ng to one aspect of the present invention, there is provided a

r ecor di igitappasdinsl far o daerdigge alsecﬁez@rsw@atraz%m},rsll%hnef vig&prding
means-for recording a video signal at a first

images. By using the conversion means, it is p0551ble 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 51gnals to an external unit.

Accordmg to one aspect of the present invention, there is prowded a
_ _ | recordlng apparatus for recordlng a v1deo sxgnal
comprising: - |
' recordlng means “for recordlng.a video signal at a first
data rate on a recordlng 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 rdte, .
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 |
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data r

ate on a recording nedium input neans for inputting a video signal

at a second data rate; and converting neans for ;converting the vide'
at the second data rate into a video.. signal- at the first data
wherein the converting neans converts. the video sign: at tﬁg)
second data rate into the video signal at the first data rateVa é\N UZJ-
converted video signal is recorded on the recording .3 . -6 JAN 2004
medi um - ; ndvmmeln he; first data rate is adauirMelBedfor
transm 4% of 3addy ¥: Elpnage and the second data rate is a data
for transgh s on ? static g Acc d|n t% anot her aspect of
gefitt? ¥ GhdtF upTEREd

. si gnal
rate,

used

t he - present I nveén
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rate

first
0

si gnal ﬁgraut 4 léh ' S %@a@?. d r‘%%:‘ordfl rst recording medium second

recor di ng an reproduci ng means

si gnal

at a second data rate on and ffon1aA
According to another aspect of the present invention, there is provided a

.recordlng and reprodu01ng apparatus for recordlng
and reproduc1ng a video 51gna1 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
reprOduclng 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 signal at the second data rate reproduced frod
‘the second recording medium by second recording and reproducind

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.
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i ng and reproducing a video



second recordi ng nedium 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 signal at the second data rate reproduc faggk

t he second recordi ng nedi um by second recordi ng and reproduct g S
converted into a video signal at the first data rate, and the-converted
video signal recording nmediumby the first and - wherein is recorded on
the first recording and reprodu0|ng nmeans the first data rate is a data
rate used forggEF mssion of a gnan1c i mage, and the second data rate is
a data rate ud&fFOrding toyghanpther aspest qtb@ﬂe%entn@wttosatr&aremmﬂm@d a
According to yet another aspect of the present invention, there is provided

a recording method of. FQRR?Q%Qﬁgm§tbP@e©fsr%pﬂﬂdln@ompwuaeogslgndlynard|ng

step of recordi a video signal at a first data rate on a recording
medi um Fﬁﬁi§%&ep of inputting-a video signal at a-second data rate;

and. a recording step of'recording a video signal at a first
data rate on a recorqihg'medium; |

an input step of inpurting 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 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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‘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 a data rate used for transm ssion of a dynam c inmage, and the second
data rate is a data rate used for transm ssion of a" static.ipage,
According to still another aspect of the present inventi.on, fﬁgﬁgsz 2004
provided a .recording and reproducing nethod of recording and reproducing
a -video -Signal, conprising; a reproduction step of reproducing a video
signal at a secdMeonding te gtfinal pepect of dice present dnvdintion"#ire! 18 pROVIdSH SR ST ON
step of converting.the video signal at the second data rate reproduced in
t he reproduction step into .,a video signal at a first. data:rate;-and a
recording step of recordi'f§%nEickuRARRasMus fort hecofdimg alntimagat €

obt ai ned picklis rsign step on the first recordi ng nmedium ;wherein
"the firs? dé?g rgﬁ%EVscgmﬁﬁfﬁg?%te used for. transmission of a dynamc

I mge, and the s is. a data rate used for transm ssion of. a
6 ANg%gHE’ 0

static i mage. 3b ACC%%%HHQ to a fi-nal aspect of the present

i nventi on, thereﬁi&sl&r%béf&lﬁﬁ‘ ardd" 3B rBLEE Ry AREA sy (o oraser diNg an
inagg oi ckup signar Compriing o ErBducEHb éggns 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.

3c



i mge pickup nmeans; first recording and reproduci ng neans for recording an
i mage pickup signal fromthe image pickup nmeans on a first recording
medi um and for reproducing the image pickup signal fromthe first

recordi ng medi um second recordi ng and reproduci ng neans forﬁiﬁfgggﬁﬂguﬁgq
reproduci ng a video signal at a second data rate on and from’'a &
recordi ng nmedi unm and converting neans for converting the video signal at
the second data rate into a video signal at the first .data rate, wherein
t he-converting neans converts the video signal at the second data rate

reproduced fromthe se r i i Y. econd recordi ng and
SRper et o Ok i propf i

r epr oduci ng neans into o signal data rate, and the
first recordi ngraad {ep QdUCHRGat rg he,. converted video signa
.on the. first recording .ngﬁiunl %%q?ﬁgﬁgﬁﬁa % oEﬁf%#pv | PTION OF THE
DRAW NGB cnb@itht 16n 5 SHRMBRLGIIMARK £F 20CARESPAUE G WG cpognsti tut Ton of
one enbodi nent of a cancorder to ich a recording and reproducing
appar at uecagdohdli A1l reprbAullf§ PparlatueNhb8rd fnd AR kel present
invention is applied; : A
FIG. 2 is an explanato;y view for the constitution'of an
overall systém:
FIG. 3 is 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



FIG 2 is an explanatory view for the constitution of an overall system
FIG 3 is a block diagram show ng the inportant parts of the recording and
reproduci ng apparatus according to the present invention;, FIG 4 is an

expl anatory view for the inportant parts 3d - 6 JAN 2004 shaun i I 3;
FIG 5 is a concrete circuit diagramof a pre--filter in t'hg]r%%grgiggé and

repr oduci ng apparatus according to the present invention; FIG 6 is an
expl anator%/ Vi ew f%é[Gt hg. pre--filter; FIG 7 is a concrete circuit diagram
of a thi nnPRY"DA® *&Crcdit in the recording and reproduci ng appar atus

according to the esent invention; and FIG..8 is an_explanatory view for
the t hi nii ng-out  dSeupt 18 PETAMCES BESERT 4 (GRGESF £ PREFERAED CERBEDI NENT

The preseng énrveecrgiopl conprises .conversi on q;{sansc cs)u&)]x_)l i q:d %h signal s at
the first Shd SECONG HatY! rEPEOTEEH Y oPPRHE TPaRSHRP S h tF REVPR ges
and a si Q”ﬂvé}{tfo*ﬁ‘? third data rate used for the transm ssion of still

i mages, for converting the signal at the third data rate into a signal at

the first or FIG. 6 is an explanatory view for the pre-filter;

FIG. 7 is a concrete circuit diagram of a 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



second data rate. The present invention will be described hereinafter with
reference to the acconpanying drawings. FIG 1 is a schematic bl ock

di agram showi ng the constitution of one enbodi ment of a cantorder to which
a recording and reproduci ng apparatus of the present invent{'i_ w,@ ;pg@hd ed.
It is noted that an abbreviation of VIR (Vi deo_Tape_Recorder%n q\ sed
to describe the function of a video tape recorder provided in an device.
In FIG 1, analog picture signals froman i mage pickup 4 "6 JAN 2004
section 1 Aok aRdaRE®@EN @PalogetrRHaltezmapel stippie S4PPHLIGH toVaD

(Anal og_to Digital) conversion circuit 3 and converted into digital

pi cture siﬁ/r%l(%90819.&01:1?%9&]%3{1)3.00¢ﬁ%r%ﬂ<§1 Carcyitied and GRANSTERRVERd by
the A/D conversion circuit 3 and a digital _picture signal froma digital

i nput ter M¥HEtad RieterppFiERlsoly tharids@dton-6 TR t3lcHaRR- over
switch 5. As a_result, the_ noving,inmage video signals picked up by, for
exanpl e, tFIN3HEgECTBRERED @e&hleog/ B rnvERFarret* %“%‘P]éo aRdl 8¢9+t
termnal 2 and the digital i nput . termnal 4 are recorded on a,nagnetic
recor di ng BEGUM ELApRT b @ SighFeh TP YoteiRolAt i h 3TGSEPLIPHhst U ed
into the VIR secti.on 6. Further, the digital video_signals fromthe A/D
Conver 1 o H PEGHIOR BrePTIUAR ChEhaRgrIoen ABNECR R mi (b % TRPRLE, the

moving image video signals picked up by, for 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,



supplied to a sem conductor nenory 7. This sem conductor nmenory 7 is
controlled by a control signal from for exanple, a nenory control section
8, whereby still inmage signals each corresponding to an arbitrary

frame in the picture signals picked up by, for exanple, the inma euﬁ&&k&ﬁﬁ#
section 1 or the picture signal supplied to the analog input termnal 2 or
t he digital input termnal 4 are digitally recorded on the sem conductor

menory L% is noted that the sem conductor nenory IS nonvolat|le and
det achabl e ‘?o?ﬁ“%%r?o FERT ‘P‘ﬂ“c&a’dﬂt P8H, e%?‘hc‘v‘é’rtrﬁéP%Wr‘&%r’F&UEPSr hfory 7 is
control |l ed t he co grol from for fxanple t he menor contro
section 8, 5 |§?P%qﬁ§a YsFﬁﬂ%. qggcoraeﬁep¥9 YO8y ShpRet ﬁ?om‘ﬁ N§AN 2004 the

sen1conductor 5%87 and ea correﬁi |Q§ to one frane . are regeatedly
¢ epr oduced> K FIFPISEEE: FEROL ohil® FHE U S s
supplied tg arate onyersion. ci at

A rsion 3 g gonversion ci.rcuit 9
detects the da'#lh rate P HE %ﬁr’f&ﬂ&h%n qié’ﬁ“gl B%s "btabrfa%'ﬁ Pb ggﬁnal on
o et s e e T PR g
o nane st o0 ko) 7 Sk gt oo LT BRcRRRRER BRI 8,0 2
descri bed kégfg'of luminance signal (Y) : first color signal (R - ¥) :

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



The digital video signal having a converted data rate is supplied fromthe
rate conversion circuit 9 to the VIR section 6 through the change-over

swtch 5. As a result, a video signal in which the still inmag ilg%?§h04
recorded in, for exanple, the sem conductor nenory 7 and each ~
corresponding to one franme are repeatedly reproduced, is recorded on the
magnetic recording nediuminstalled into the VIR section 6. In addition,

the di |taI Vi deo, si eat ed ep oduced romthe nmi conduct or
menory g andeé'v né§ gg}gjtsao'r 8 88?1%%? ‘é‘d{eﬁ’ysﬁﬂ’éa %at%’”&’&ﬂ‘é&s}? rcuit 9
and the d| ta% ¥|deo Si nals h?produced frﬁD mthe VIR_section,6 255
selectivel A SCOKSHS R 4 %ﬁﬂﬁ 187° FHBHEPHoFR, 2t H%aglﬁﬁF ¥ si gnal s

f et ched t t Anal

Convor i oreoRezale €8 40 e PR LEE dikefla? %%Eh%d e 1P gmdl output 6
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DA conveibsult (;in c??%ﬁ%t ‘?Il%r (fimgup'_il)ﬁl ébeo Lol g@%; g€e chefl 8 e%%e ary § S'?I ng
f I h I k d buil he d d,

of a |quugnﬁﬁﬁzgg¥m?h%pdﬁ%tunlt or the |like an yl t |n t he device an

at the same an anal og output term nal 14. Thus, by

enpl oying the presggl, deyidifn o iHhIeRe S8R Ohe 10X JiHBges Dl ket up by

or supplied to a cantb rdevrce-1l
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



is recorded on a tape cassette as shown in, for example, FIG 2. The tape
cassette 101 is then taken out and installed into a video tape deck 103,
wher eby the noving i mage video signal recorded on the tape cassette 101 is

reproduced and displayed on, for exanple, an image receiver 104. | \i Sy,
noted that the noving inmage picture signal fromthe cancorder 3%v42@N§2QD4

may be directly supplied to the video tape deck 103 or to the i mge

receiver 1 t r Qi nmes of t ving i nmage video signa
pi cked up gén%fygdggﬁPE% P%%{%%%ié%?%b“fﬁﬂr%pgnggcorded one by one as
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menory 102 is then ersona mjuter 105,

ey BePtohar dBGLELONGS ool $ROLAEA A0, 110 FETLEADIUH I JPEET Y 102

are captur into t conputer I'Spl aye fexanpl e,

moni tor. | RepbA) 132300 shppPidPlIREESTATYcd O REPARAL Bhyx PLARAT § sAc ¥k deo
e like. I ge

signal capture circuit or he sti I mage signal s cdn

capt ured bifals| Agid R LAS! 8LI AL ARG GURI BTrdb kB olnd e 7 -6 JAN 2004

general purpose sem conductor neno es i mage si gnal s gener at ed

by, for eX@@Hiébn&dH%orDﬁéﬁQﬁ?'16%”3@6%3Ehé0$ ﬁ?ﬁ?é&?cﬁﬁ%@%&€QHﬁﬁjkhﬁ : 2

. . e .
sem conductor nenory 102 and supplied to th evi ce In that case, if
t he : 2or4 :1 : 1, the still image signals can be processed in

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



data rate of the still inmage signals recorded on the, sem conductor menory

102 fromthe personal conputer 105is 4 : 2 : 2or 4 : 1 : 1, the still
i mage signals can be processed in the device 100 as they are. t r
hand, if the data rate of the still image signals recorded oFu éhe,m ?G[ijﬁ
sem conductor nenory 102 is 4 : 4 : 4, the rate is converted into 4 : 2
2or 4: 1 : 1 by the above-stated rate conversion CII’CUIt 9 and the st|II

i mge si e 0, ssed ereafte i n_the.dev in the
ratg con\%g@gso?l’&c??%ug Sthgs oW’ fo %g a#%eg al EBjagEJr%at %t a data
e ot o RS, B gt 15 g < o
convertin into, g sign . f ignals from
t he pre- f Ota'ce%gglg%%ean% 2%2 arqe%%u%%tlelgﬁéga%g&ﬁfnn%& nt ér]é?vrvc%?t 203 for
convertin dat a te f ' 4 - : an [ t
circuit 2(%41%1c o? cgﬁéeﬁ]i%g@lénaat aéréi{aé& ¢ S ?f4214 - % i'n?ohag:g%a?ﬁl,

respecti VelpbunASnarrd €44 . t’ o‘hh@hga&?héra%%nﬂf Lhe %&b%o%ja%q ﬁkg&? l;r%"and

converted from for exanpl e, Intod 4

t hen the I | n | pass
bands of t%elg;%?ez?? %@Sﬁ{%%%qsl:?_w%%ﬁé}gg% g?}daﬁzr(}grl rlg%ge%liga]té%vm in,

for exanplgowhl $h #rcThE. | #nbOpass band of the pre-filter 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



say, if the sanpling rate of a color signal at a data rate of, for
exanple, 4 : 4 : 4 is that indicated by a right arrowin FIG 4, the color

signal at a data rate of 4 : 4 : 4 has a band shown in FIG .4
ot her hand, the pass band of the pre- filter 201 is limted to%lﬁgg&m
of. an original signal as shown in FIG 4B. The pass band of the pre-filter

202 is limted to 1/4 of that of the original signal as showmn in FIG 4C.

Thus, it is,possible.to elimnate trouble suc s | oop-. back_di stortion
Tosul ting FEBSY I ROLRE. SHOPahaar BRCR AT Ok B inf b babeBlied 18 203 and

204 11 Lo ghe Sl AARS0R1 il LGl o b ngh i A ST
ori oDl Sohotuy 908 8127, SShACERYS 8, dhrishy, Dok ige HHE,ANS,
i storti onconriis B3E8, L gl PP ihRel GG S T e ot w1
L1 b £ Ahathal et Gk SUPLIDGL BqUERC RSB RO,

e ronc kg bl HAEL e B s1gf g ns 202, ey, s Shown

filter for —arbitrarilyoueightifd qacl! y4ald (0 hik8P51 Ale S VALY nilk ! chig! aY
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



9 '-6 JAN 2004 time. A color signal at a data rate of 4 : : 4 supplied

to, for exanple, an input termnal 20 is supplied to 16 dataéf;g%N 004
circuits 2la to 21p connected in series. Clock signals at the ﬁg]

rate of the color signal having a data rate of 4 : 4 4 are supplied froma
termnal 22 to the clock termnals of the data latch circuits 21la to 21p,
respectively. As a result, the data Iatch circuits 2la to 21p hold the

esBect Vs RATRLATT N R U5 SO o8 908 Rl SRS L

4. Then, ps are ed out Promt

circuits nd signals obtalned at these taps are supplied to
nultlplleﬁéﬂi% %QQqu for weighting, respectlvely Further, tap

coefficients fro I ri_e to 24q_are, supplled to
M EM oo RG0! 4, N aztéaffﬁ A

the nultipliers espec |ve |gna S melghte ﬁnth the tap

coefficieqkﬁw@ggeﬁqggg,togg§H$¥ de?%aﬁgd§5t§5 f”? f%tchgd Sl 8, output

termnal 26. Furt tap C icrents cons uting a’'l'owpass filter
havi ng a n égqqy 0 f. the I y stated
above use agggg %%t ?‘ e%ﬂ%él%%)lsara% B%ﬂe%? from %‘hﬂgﬁ%\/lfeﬂibgato 24q
and suppl ied bSehNes M IcBLipigi & ! 0152300 &S RAChHLYCL Of gk evor ds,

to constitute a | ow pass [ter of this type, Such tap %requenC|es as
shown in Gy 6 &re 4 is converted 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



enployed. In the graph of FIG 6, a curve of an SINC function (SinX X),

which is an ideal lowpass filter, is sanpled equidistantly andf J;&N 2004

symmetrically about a vertical axis and 10 -6 JAN 2004 obtai ned sanple

val ues are used as the respective tap coefficients. If a color signal at a

data rate of 4 ; 4 : 4 is converted into a signal at a data rate of 4 : 2
2, sanple values at sanpling intervals as shown in, for exanple, FIG 6A

are used as tap coatiigienbs: dle Bonbloke R 8t dn 8 rRLBiplnd | 4

4 is converted into a signal at a datfa rate _

obtai ned By nGualto0y6RMRld 19221 BadP lhe HHLGSIAP Jud! 99,893 ddal used

to convert the data rate into 4 : . 2 are us ap coe cl e as

shown in Fé&ist@.@utéhtﬁfughfliglffhabt §1 L3RS %eeﬂg&@'é%gn{ﬁgw.reﬁqethe

infinite taps are unpractic to realize a | ow pass ter. Inthis

enbodi ”entooldrh%ﬁ.ﬁflgleha\}jl}ﬁ; RUARRE + Q4 BARE 1S sh#}ﬁli&p £rOm £RE n@.ﬁ—mﬂ e, 17

to realize a lowpass filter. Additionally, ga setting iIs so t hat

the sum offi taRsCOLf b1 A S0 $hé- afONSEAMERLL YD S¢ ! &Qi?_-%iéﬁ &1 Wi th
frequency corresponding to 1/4 or 1/8 of the original sanpling ~ frequency

stated aboufi usedodk §_ﬂ%na€lf frofl BAUREE Yrt@N o7es CORS! if YkedupbDiddalo Gase,
t he above-stated pre-filters 201 and
clock terminal 33. The clock signal may be, for example, 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



202 can be realized with the same circuit arrangenent only by changing
over tap coefficients. Thus, tap coefficients for both filters 201 and 202
are stored in the ROMs 24a to 24q and changed over by a chalfrgﬁ oMeN 2[][]4
signal from for exanple, a termnal 27, whereby the pre-filters 201 and
202 can be realized wth the sane ci rcwt arrangenment. 11 - 6 JAN 2004
FIG 7 shows the concrete constitution of the thinning- out circuits 203

and 202. Each qf th nni_n ut. . circujt constit ted a flip-flo
S ir armal sorg, i . 9538 bt Y e SaLee e ianal ﬁftgﬁffbtand bs D
S lied fr.om r ters 201.or Q the data term.n t he
PR P o Lt §n&8 P18 s gﬁgﬁgm?lasaa&ﬁ&nﬁaf%e%ew o e e 1) o
t | ock .t I h |.ock I f I
shown in FBO% eé%‘lG%aIm RO E ot b Sa e tSI o SERPESte Fa LU
for adatalrat1 ctively,

are suppli t'o tanI‘%altm]??d é’ﬁ’agggwﬁ csogFfSF (g aulr ggcw?'%ﬁ?%eese

term nal s 34 re hange over switch 36. The
change- over s%ri?‘ R'36 2% ls é{)é@fsed %Storq: ange over signal for chang| ng

over e dar 1o g e U ggﬂﬁgr%a?éﬁé‘%e"%r Lt LIT

enabl e terfﬁaaagnﬁyoéftiﬁfJﬂldiﬁEHOQléﬁal'QQGPEEbEaéé‘H%,3%or example, 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



then fetches a signal only at the timng of each sanpling pulse and thins

out the signal. The thinned-out signal is fetched at an output
38. As can be seen, if a color signal at a data rate of, for g%ﬁ‘ﬁ‘gﬂﬂé‘

4 : 4 is thinned out so as to change the data rate to 4 : 2 : 2, the band
of the color signal is first limted to 1/4 of the original sanpling
frequency and then the col or signal is thinned out so as to change the

data rate to caol.or £nn§%:out Sﬁ%as t o change

: %. if.a nal
thF dat a r%ﬁ&?ngthe 111 %ﬁ%%?N:éﬁ?? % &E' | 'H?nd of the
or sSi r e 0 e Or n r n
%ﬁdl t hengﬁa#effeéspt%rh 853,25 Sl P fbi C{,fzgal tas t %gggfb%&&oﬁizﬁt Sytﬁ
. us SSI e coO er at a ate. W ou ou e SucC
idle et i HEnalore. S ioBobd St st kbanls)

as Ioep bagk &1 Ve-Staté “de¥rTelt t 'e an

D 51 gnal “GEEhethtaf: "o e slsngfgé%é&? Pt B & 2
a0 2Pl g SR car S $0880aY di ' LEhIOobdifd:Drshapglor L dat o

ra;e_de5| e, user |s rate of the
origi nal Q%?E hﬁoEQQ¥%J a e8t8n g ﬁnﬂ€5$6f%i Ry, t g user.
Ther ef or e, evi ce acco gto t e p es I nventi on

example, a digital camcorder or recorded on a videocassette.
The present invention can easily overcome these conventional
\\ 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

14



I's provided wth conversion neans for converting a signal at a data rate

used for the transm ssion of, for exanple, still 1inmages into a si nal at _a
data rate used for picture i mges, whereby a signal at a data raté ZeN ZUU#
for the transm ssion of, for exanple, still inmages and fornmed in another

arbitrary equipnent can be converted into a signal at a data rate used for
the transm ssion of, for exanple, noving i mges enployed within the

device, thg, GQNVGN Eg%i%&u@agn!‘?etgiéeo'x%%%?d8{iioﬁ A vi%gﬁBESet@e dspl Zy

unit built 1n the recorded as 'a continuous video signal on

vi deocass t [ r t : ap..e ' ording to
t he conveﬁ%l?egr%gp(er 2%0% | néﬁgﬁggrgeg?%%% gﬂlgr- ié&?‘%%%ﬁﬁcﬁga“ﬁ%:%t%’g, still
i mge signalis 8§0h4¢ed, 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, 1y deonSidNanat She!brddBALC i2VERRLSn A Gl DY foOr

exanpl e, a personal conputer and recorded on a sem conductor nenory or the

like cannof; g cdi 8! AYe iRy el sdheh AWmpHH iineY bhd | thad YariSXa8"Phénqgds
di gital cancorder or recorded on a videocassette. The present invention can

easi |y ovelpnRdhiResS LAY @Rk BRahaddliwadMANtLAECSpitit i RAbefréddi: a
conbi nati on of converted data rates
invention.

According t¢ 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

15



enpl oyed in the above-stated apparatus should not be limted to the above
conbi nation. Besides, the contents of converted signals should not be

limted to those of still image signals and noving i mage video signals as
stated above. According to the above-stated recording and reprefugli/y 2004
apparatus, conversion neans supplied with signals at the first and second
data rates used for the transm ssion of noving inmages and a signal at the

third dat te: d t the t . SSi f i1l i w ti

the' si gnal CHVSRACEnTY R STFHELS FRib & dPGRAPAGE GIEGRIOR data rate s
i ded. Th isign of thi ' | 1 ' | at dat

rate used for, foPCERAAPPE,tS Hb FARGRTAY) droorodr b hifeh adpdebr e by

anot her arbitr equi prent to-be.converted jnto a.-.signal at a data rate
doed Tor oS abehi Le S el f RN Her Skt Pafinsh BaBhe Bho T UGl Sl ayec

on, for exal.gy.0 SPLAY Mbigtalds- G 1AN208) BYi L1 1 Loy gpparat us and to

be record on eocassette or e as cont’i ntious Vi de si gnal or

(0,00 U RUIAGHL BBen S WL Ehs ol SeBLEKEIIRY LS RLEIRNY 1o
various changgg  o@8ndafRAdILathansneat 18 FBEE M d N dAGuER! fbda Harkhe

present i nvention.
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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According to the invention recited in first aspect, conversion neans for
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
nmoving images is provided. The provision of the conversion nean ﬁll
signal at the data rate, for exanple, used for the transm ssi nj Zﬂﬁ%|
i mges forned by another arbitrary equipnent to be converted |nto a signha
at a data fil Greblhe Wt%nuagg {01/ b EARS iRE0BoRTADYNA | MBYES
used in a device, [ e converted S|gna Por exanpl e, a

di spl ay L”H#sé@%hh%ag _the deV|ce to record the S|gnal as a continuous

vi deo signa I deocassette or the like or to output the signal to an
external unit. Further, according to the invention recited in second
aspect, the conversion neans has a pre-filter corresponding to the first
and second 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 15 -6 JAN 2004 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 tinme, and has

17



swi tching neans for changing over tap coefficients according to the first
data rate, whereby it is possible to conduct good data rate conversion
with a sinple constitution. According to the invention reciteqmbnrégmrgp )
aspect, the first data rate has a ratio of |um nance signal ; #i C Qr
signal : second color signal of 4 : 2 : 2, the second data rate has a
ratio of lum nance signal : first color signal : second color signal of 4
1 : 1, and the ' : ti ] Ngn Sj - first
col or signal secoﬁgb(i‘:lg g?é%lrgl%%ﬁ B ’g‘?f%‘{eﬁfgbﬁa'ﬁrﬁ% %g gﬁ?l#%&gn

brocessed fitn LBEFSAID!® e BELSANAly1G8TRILEL,HAN se sweL) r ocessed by

the recording an reproduci ng device, spl aye rsplay unit built in

the devi %ade&eees%%a%t Vi flg tkengt 1iiRidddGo iﬁ‘ﬁSIQ‘%Tg&f&its% the

conventional recording and reproduci hg apparatus, sti ge signals

ded : i ' - '
recorded @mholimeR¥S ML tth%(ia: ?%\tieﬂse@haﬁ@%é %"Z‘% %%ﬁ%g?&?ﬁéh@%é&ﬂ%@

sem conduct or nenory or cannot “be e data rate of,

for exanplgfrectbdeOnstdinAhy ombi &ti118308,SEEBL mi%%ﬁﬁeéepymﬂ,ﬁr exanpl e,
a personal conputer and récorded on a sem conductor nmenory or the 1ike

cannot be ﬂi’ioﬁlpk:ﬁée%m@o@i 8BLAY dMidnduhbbnt fon Y de2%X388! £n thedi gi t al
cancorder or recorded on a videocassette. 16 -6 JAN 2004 The present

i nventi on s3pBnAa8! &Yaer come these conventiona
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di sadvantages. 17 -6 JAN 2004 Havi ng descr.i bed preferred enbodi nents of the
i nvention wth reference to the acconpanying drawings, it is to be
understood that the invention is not limted to those precise. enbodinents
and that various changes and nodifications could be effected th e|n :
one skilled in the art Wi t hout departing fromthe spirit or scoZi 804
|nvent|onwﬂ§ dﬂ% t@e appended clains. 18 - 6 JAN 2004 What is
clainmed is E recor di ng "apparatus for recording a video signal, _
conpr|3|ng. recordi ng means for recording a video signal at a first data
rate on a recording nedium input nmeans for inputting a video signal at a
second data rat and ans_faqr _conver t he, vi deq signal at
the second dat aelr aterlx |r%%o%\£§ bﬁde%p Y {oé't r?ﬁgr‘%?"? {8 J&tdeq gignalpher ein
t he conve %#91 s converts the video signal at the second data rate
into the {:/%’ eo m% at the first data rate -

‘ recordlng means for recording a video signal at a first
data rate on a recording medium;
input meansifor 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 rate 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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and the converted video signal is recorded on the recording nedium; and
wherein the first data rate is a data rate used for transmssion of a
dynam c image, and the second data rate is a data rate used for ‘
transm ssion of a static inmage. 2. The recording apparatus acco#d@ndﬁt‘ﬁ ZUM‘
claim1l1, wherein the 'recording apparatus further conprises display neans;
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

di spl ay neans di splays the converted video signal. 19, -6 JAN 1LQ0~ The
recordi ng. apparatus according to claim1, wherein the first data rate. has

a ratio of lum nance signal : first color signal : second col or signal of
4 . 2: 20 4: 1: 1, the second-data rate has a ratio of |um nance
signal : first color signal : second color signal of 4 : 4 : 4. 4. The

recordi ng apparatus according to claim1, -wherein the data rate of the
Vldeo signal fr(ﬂg;th%mbnggaoggfﬂé apparatus according to claim 1,

wherein

the first data rate has a ratio of'luminénce signal :
.first color signal : second color signal of 4 : 2 : 2o0r 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 claim 1,
whefein

the converting means includes:

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

£he second data rate; and

20



Is detected froman 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 neans. 5. The recordi ng apparat us, agﬁgﬂﬁ%@@#to
claim1l1, wherein.the converting neans includes: a pre-filter f@r Imting a
band of the video signal at the second data rate; and 20 -6 JAN 200 r -

t hi nni ng-out ‘means for converting an output signal of the pre-filter into
a signal at the first data rate. 6, The recordi ng apparatus according to
claimwherein 5, the pre-filter is a digital filter for arbitrarily

wei ghting a pl ur athinnigfig-papsmesesrthngonverhing dal autputesignal dms

swi tchi ng neans for changing over tap coefficients according to the first
dat a r at ethd 7prex-fidderdiingoaads igmlodcithg fjppsr atats fretececordi ng ‘and
reproducing a video signal, conprising: first recording and reproducing
means for recording and reproducing a video signal at a first data rate on

and froma first recording nmedium ,
’ 6. The recording apparatus according to claim 5,

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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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 second data

rate into a video signal at the first data rate, wherein thg%ﬂﬁm' al
at the second data rate reproduced from the second recording [ Q@L

second recording and reproducing neans is converted into a video signal

the first data rate, and the converted video signal is recorded on the
first 21 - 6 JAN 20% recording nedium by the first recording and

reproduci ng- neans ;

rate used for transm ssion of a static image. 8.. The recording and
r eproduci ng apparatus. according to Claim7 ; :wherein the recording and
reproduci ng apparatus further t conprises display neans; and.the

convertingaamfdﬁhgnmaﬂqhh§b&hgh !Efgggi nal at the second data rate

reproduced'q¥(§he second recording-an
I

cording and reproducing 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, wherein :

the recording and reproducing appafatus further
comprises display means; and

the converting means converts the video signal at 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 has a ratio of luminance signal :

.. first color signal_: second color signal of 4 : 2 : 2 0r 4 : 1 :

1; -the 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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and wherein the first data rate is a data rate used
for transm ssion of a dynam c =i mge, and the second data rate is a data
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reproducing neans into a video signal at the first data rate, and display

means di spl ays the converted video signal. The recording and reproduci ng

apparatus according .to claim7, wherein the first data rate has a, fati f
JAR 0k

| um nance signal : first color signal : second col or signal of—4 :
4 : 1 : 1, the second data rate has a ratio of |um nance signal : first
color signal : second color signal of 4 : 4 : 4. 10. The recording 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 ID

signal onig beadar pertjpn. of the video signal, and if the detected data
rate is the second dafa rate, the picture signal is converted by the

converting means. oid.qaite feteobd! o ML LRIGINS! BEARAAL Al ARE0REI NO 1O

claim7, wherein the converting neans inc a pre Imting a
band of thg dbdeersd ¥1dm ah 1bNsigecrWh daha o R RHAY: means
for converting an output signal %?ﬁgthe pre-???%ggolntélgks?g%gyfégothe
first datgigAd®, and if the detected data rate is the second data rate,

the picture signal is converted by the converting means.

- .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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12. The recording and reproduci ng apparatus according to claim1l, wherein
the pre-filter is a digital filter for arbitrarily weighting a plurality .
of taps according to unit delay time, and has sw tching neans <& r\hmhhaﬂﬁé
over tap coefficients according to the first data rate. 13. A'réecordi ng

met hod of recording a video signal, conprising: a recording step of
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 a data rate used for transmssion of a dynamc inage, and the
second data rate is a data rate used for transmission of a 'static inage.

,L4..  The recordjn h ccording.t.o claim13, further conprising a
di spl ay step of g%s%ﬁ&?%ngg?ﬁeggi "gfaf BHISP fekenal. @fe acsacendi on
st ep. lﬂEaatéTQ%tbgcgﬁging met hod according to claim13, wherein the first

data rate has a ratio of |um nance signa
a conversion‘step of converting the video signal at the

second data rate_ihtoJa video signal at the first.daﬁa rate .
'fWherein the first data rate is a data réée usedvéof.érénsmissidn
~of a dynamic image, and the secon&jdata rate is a data rate‘used

for‘F;ansmission-of a static image.
4. The récording method according to claim lB.furthér
comprisingAa display step of displaying the video signal |

obtained in the conversion step.

15. The recording method according to claim 13 wheiéin
the first data rate has a ratio of luminance signal :
first color signal : second color'sigﬁal of 4 : 2 :2o0rdz:1:.

1, the second data rate has a ratio of luminance signal : first

-

color signal : second color signal of 4 : 4 : 4.
16. The recording method according to claim. 13, wheérein
. the data rate of the inputted,video signal is detected
-frog-annlnmsignal 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.
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first color signal : second color signal of 4 : 2 : 2or-4: 1 It the
second data rate has a ratio of |lum nance signal : first color signal :
second color signal of 4 : 4 : 4. 16. The r.ecordi ng net hod acgo kﬁ%np 004
claim 13, wherein the data rate of the inputted video signal etected
-from-an. ID--signal on a header portion of the |nputted V|deo signal,

and if the detected data rate is the second data rate, - the-conversion
step is carried out. 24 -6 JAN 2004 17. A recordi ng and reprodu0|ng met hod
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 nmediunm 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
medi um ;wherein, the first data rate is a data rate used for. transm ssion

of a dynam c i mage, 1740 ﬁé@ﬁ%@ng dat, te used for .
transm ssion of a static image. 18nTheé¢{g§ﬁ§%h§g 8%803'%f' enge 2R d

accord|ngerrOGmeungih'bldburbmgﬁagpqgﬁm§gfg1na di spl ay step of dlsplaying
t he - h ,

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 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 flrst
recording medium. ,wherelm.-

‘the first data rate is a data rate used for.tranéﬁission
of a dynamic image, and the éeqond data raté ié 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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vi deo signal obtained in the conversion step. X9. The recording and
reproduci ng nmet hod according-to claim17, wherein the first data rate has

a ratio of lum nance signal : 25 -6 JAN 2004 .first color signal : second
color signal of 4 :. 2: 2or 4: 1: 1, the second data rate,\hgﬁ‘@z[ﬂ%o :
of luminance signal : first color signal : second color signal ;

4. claim20. The recording and reproduci ng met hod according to 17, wherein
the data rate of the inputted video signal is detected froman ID signal
on a header- portion of the inputted video signal, and if the detected data

rate i s t419s30¢008rdat gni Al L seddhl EONYETSIGHRISLEP 4 § sarrjeq qut. 1; 21, An
i mage pi ckup. apparatus for recording an inage pi ckup S|gnal conpr|5|ng

i.mge pi CKURhEE8BEond | dsta IQRQY @kh@gaafgti@rzﬁoqt&ﬁuﬂgnas ﬁ%ﬁ r%&géél ng an
I mage plckup signal fromthe imge pickup neans on a recordi ng

medi um arbiod skgRADPIYCE&WbHd1@IBRISIGALK WE 4 Gnal . arom the first
recordlng medi unt second recordi ng and reproduci ng neans for recording and

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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reproduci?g a video signal at a second data rate on and froma second
recordi ng ‘medi um and converting means for converting the video $P@£EL
the second data rate into a video signal at the first data=-rfatet eln
t he converting neans converts the video signal at the 26 - 6 JAN 2004

" second data rate reproduced fromthe second recording mediumby the second
recordi ng and reproducing neans into the video signal at the first data
rate, and the first recording and reproducing neans records the converted
video signal on the first recording nedium The inmage pickup device

accor di ngsegond adat® rateheeprodudrd shran dheesecahd gremrddiegr nddiumdbynreans
further records the i mage pickup signal on the second recording nmedium 27
RECORDI NGth@IDs RERROBISCOXG 1 AG PARA YD IABSTRAC TG ST Hin tiol| $6O8iURES Thismalj ect
of the present invention is to convert a signal froman arbitrary

eqw prent at nkle Ligisgngiatat ratelatand dthe fisstuseePriding @odi teproducing

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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A sem conductor nmenory (7) is controlled by a control signal froma nmenory
control section (8), thereby repeatedly reproducing recorded stiII I mage
signal s each correspondi ng to one frame. If a reproduction S|Egn31 (ﬁ}
data rate of 4 : 4 4, the reproduction signal is supplied t rate
conversion circuit (gﬁgéfﬁnvertln the data rate into 4 : 2 or 4
1: 1. Adigital wdeogég ?@W%W%tanR section
(6) through a change-over sWARSHRACR) or e Hrdh@suflkgi tal video signal from
the rate conversion circuit (9) and the reproduction digital video signal
fromthe VIR section (6) is selected by a switch (10). The sel ected
digital video signal is supplied to a DJA conversion circuit (11) and
fetched a digitalpHauiBybet e5#Mvial prdddnt %v%ﬂﬁheﬂ ¥é 089 &ingRak gonverted
by the DA conversion circuit (11) 'is supplied to a display section (13)
consi sti NgsofnaAl |firewi nCaMstataryl sRhfymett tin®b hN8ighdK@randgbui | £aden the
device and fetched at an analog output termmnal (14). Fig. 1

for used in a device.

A semiconductor memory (7) is controlled by a control
signal from a memory control section (8), thereby repeatedly

reproducing recorded still image signals each corresponding to

N
£

one frame. If a reproduction 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. A digital video signal thus converted is supplied to a VTR
section (6) through a change-over switch (5). One of the
digital video signal from the rate conversion circuit (9) and
the reproduction digital video signal from the VTR section (6)
is selected by a switch (10). The selected digital video signal
is supplied to a D/A conversion circuit (11) and fetched a |
Cﬁ . digital output terminal (12). An analog video signal converted
by the D/A conversion circuit (11) is supplied to a display
section (13) consisting of a‘liquid crystal display unit or the
like and built in the device and fetched at an analog output

terminal (14).

Fig. 1
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