CAMCORDER W TH STI LL- PHOTOGRAPHY FUNCTI ON The present invention relates to
canctorders with an electroni-c still-photography function. Cantorders
conprise both a video canmera and video recorder in a single body. Advances
in electronics have all owed cantorders to be manufactured at a sufficiently

| ow cost to enable their w despread purchase dnd use-by private consumers.
Recently, electronic still cameras have al so been devel oped. These store a
particular still sceneiGAMBDRDEmgggngSEILLHPHGMQGRHEHX(#UNQ%IaNeabIe
menory, and display it again on a television nonitor if desire However,
until recently there has been no single apparatus which provides the
functions bot h Bhet presentermventicanreldtesate camcaraarswitht anl

camer a. Cam:ordsiécla%m@'s»titherpﬁ@ksgi—aph@c%ﬁ BIer)g | mages and pl ay -
t hem back again. If one wanted to recofd a Still scene it was necessary td%:}
purchase an additional electronic still canmera. Thus, if a user wanted to . =

retr:]prd t he Sam&ﬁebedie:i:sb(ﬂdhp‘ﬁ/éélgbdﬁﬁ at ivli.lielbobme&:df h&f]da wadegf) way to
achieve it using_a_si.ngl e _apparat n.part _sol ution.of thi roblem _an
el ectronic canegﬁ REFE% éié é ﬁ§VIe égﬁﬁfgsaﬁfeﬁ}%ng F+°§gh§W§
was proposed, aalﬂeweﬂlbamqardkmswmceb@amenufi&t&&&d afthizs anffietenktly
si ngl e phot ogr a Y +S0 &ﬂﬁg h fg%? NGe 8"
still scene. Thggwnggg%VF%b sceﬁgggeﬁgf? ?fﬁgé r@hh %h' én?é%%§d§ ku&h
same time and pEFi-Vé@BaPIO}‘s@QE,%Tre%ISQGﬂtlecéﬁéciF@PI@fc tifel Kl ceansras
novi ng scenes CﬁQGQt a8 of Yl b PePGHE4 ! YTﬁaQesbwﬁea%ﬁ%&ﬁ&cuirQEref ore,

the practical use of this conbi ned canera are e restricted. The ’
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present inventi %FiHreFE&?@s iman ptegeatedns moveable

replaceable memory, and display it again on a television
monitor if desired.

However, until recently there has been no single
apparatus which provides the functions both of the
conventional camcorder and the electronic still camera.
Camcorders have only been able to record moving images
and play them back again. If one wanted to record a
still scene it was necessary to purchase an additional
electronic still camera. Thﬁs, if a user wanted to
record the same scene in both moving and still formats
there was no way to achieve it using a single apparatus.

In part solution of fhis problem, an electronic camera
which functions as a movie camera and as a still camera
was proposed, as described in Japanese Patent 58-3384.
This utilizes a single phdtograph memory so that one can
record either moving scene or still scene. Thus, a
moving scene and still scene cannot be recorded at the
same time and particularly, a desired still scene out of
the successive moving scenes cannot be recorded
separately and simultaneously. “Therefore, the practical
use of this combined camera are extremely restricted.
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The present invention overcomes these problemé and
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provi des a cantorder with an el ectronic still-photography function, whi ch
perforns the photography of successive "franmes" of a noving scene and
al l ows simultaneous el ectronic still-photography of a single inmage fromthe
sanme 5 scene. This is achieved by inclusion of an additional electronic
stil | -phot ogr aphy. il Nk LGl B g Clal C U A i LS, I

present inventi oﬁfgtk_rr F'1Le%rélest id';‘ %?@‘\:né%%%flggghcg%c;grlc?eﬁt or ch%(E)J?id? ngg %%‘?HLQS hy

still and noving fhﬁ%&n%é."t h%h&éggoﬁdffofﬂgprﬂ'l% ng,ho%o@’i@i{ Cbﬁfcuéﬁcééés]ive'

provi ding an i mage sig a video circuit for réecordi'ngthe i mage signa

onto a moving i mMgeaE0r did® ngdi 4BV iAg ekeeheONiaghdst idltowh ot 90aPineous
circuit for recording the imge signal onto a 15 still inage recording

medi umidi stinct sledtirin i sitid l-phetogrephy 6 arsingle dnhguifrohi BienBaine
connecte&d-to the camera circuit, the video circuit and the electronic
still- phot ogbapbgener.cui THigr tsakichievednibyaiacinsierordf ngnofaddibiongl
I mge and a still imge fromthe sane scene. 20 Preferably, the canera
circuit includesedefcitmomisn| ostillgphdtogoaphyor cinguibe wandeo &i rgwitching
i ncludes a second col our signal processor. 25 Preferably, the still image
storing neans i sCa®cttegrated circuit nenory card. The still-photography
3 circuit is preferably arrapged to supply a received still scene in
electronic formto a first nonitor. Advantageously, the sw tching neans

conpri ses a firsiygul t UG A Jo0RLeg BELNER LIS AT En20 YL %50oviden

. 10 a camcorder for recording both still and moving images, the
~ camcorder comprising, a camera circuit for providing an
image signal, a video circuit for recording the image signal

onto a moving image recording medium, an electronic still-

photogréphy circuit for recording the image signal onto a

15 still image recording medium distinct from the moving image
recording medium, and switching means connected to the

camera circuit, the video circuit and the electronic still-

photography circuit fdr ehabling simultaneous recording of

a moving image and a still image from the same scene.

Preferably, ‘the camera circuit includes a first colour
signal procéssor and the video circuit includes a second

colour signal processor.

25 Preferably, the still image storing means is an integrated

circuit memory card. The still-photography



According to a preferred enbodi nent of the present invention, the canera
circuit is connected to either said video circuit or said first nonitor,
according to a first control signal. A decoder is connected to said second
col our signal processor in said video cirguit, for separating a |um nance
signal and a col our signal from said secord col our signal processor into a
new | um nance signal and col our signal processor of said canera circuit,

sai d decodercimeniti bs cprefesabtysarrpngrs: §9r &WPPLY Bciece¥wd connect i ng

either saidddfsl bRzl aﬂahtpbaﬁessa&mortosal Qi‘i‘s‘to‘iﬁinﬂﬁbﬁa' d
el ectronic still photography, circuit gccor to second cont S|gnal

These and otHE¥aRtRgeeusly e thpc8WiLA laﬂvgﬁﬁ e SOTPIT RS ¥nvention

w || becone swzwcmngrpaftfloaatbc betwewnnghéesamema (Hndafviadem ef err edy”
enbodi ment taken in conjunction with the acconpanying draw ngs, in mhﬁd%

Fig. 1 showEHE ¥ der circuit with el ectronic still- phot ogr aphy function
and in accordance with the present invention; and-Fig. 2 shows a sw tching

Cireuit {0 Aisgidydd etsagvgﬁge%%acahsoapme 8 ihe hxdddhy L Shows the

circuit diagramof a”cancor aving an electronic st graphy
function. Tnventiom: %bﬁp?ﬁ@%Eaacéﬁﬁﬁi§ &pr conpegted fa/jeddherrcuit 200,

a Zt'||-p30tsfﬁr@whd§oréﬂréu§9%raﬁﬂia smehmamwﬁwatcd&&# 6t& adrer a, !
oo gn. - iaRr CeRRFEOL pianalsooh ABPANEE 3R PEROAERAl O ARLGn O
optical-tq<§enoﬂdcnolooﬂveignallﬁrooessomvsntsagaawideo circuit,
| for separating a luminance signal and a colour'signal _
from said second colour signal processor into a new o
luminance s1gnal and colour signal processor of said
camera circuit, said decoder and said electronic still_'
photography circuit, for connecting either said first
colour signal processor or said decoder to. said.
electronic still photography circuit according to second
control signal. '

These and other objects, features, and advantages of the
present invention will become more apparent from the
following description of a preferred embodiment taken in .
‘conjunction with the accompanying'drawings, in which:

Fig. 1 shows a camcorder circuit with electronic still
photography function and in accordance with the present
invention; and '

Fig. 2 shows a switching circuit for use in the
camcorder circuit shown in Fig 1.

Fig. 1 shows the circuit diagram of a camcorder having
an electronic still-photography function. .The:circuit
comprises a camera circuit 100, a video circuit 200, a
still-photography circuit 300, and a switching circuit
400, The camera, video, and still photography circuits
100, 200, and 300 are of conventional design.



opfical image signal to an electrical signal. The canmera circuit further
conprises a matrix 13 for converting the electrical signal to col our
signals R(Red), G(Geen), and B(Blue). The canera circuit also conprises a
first colour signal processor 14 for providing a |l umnance signal Y and

col our-difference signals RY and B-Y by processing the colour signals R G
and B. An encoder 15 is also provided for producing an electrical inmage

signal by conbi nighg ke HTANGE 51 O 1 ne Alted @n%wrgﬂ—éffieaﬁa an
signals RY and B-Y. The video circuit 200 includes chin art 22,

whi ch is connect OBtEGEY 5081 &4tk G LORYKH S okt é%.(?ﬁﬁ%ﬁﬁ BSraBer med
EVF) and to a segptdcall dnaje ramyﬂaqr 1@ an ebdctridal diogmanal €Refirst

noni torg~n | | be descrlbed her el The second noni t.or rols first
and sec 3‘&h@l si gnafap: rs}lé‘}ﬂ%? & GIIRFLEET A IR ralt’f)rggzé °Bnd 27 are
al so provided focowpa:rté.tnmg:lze Iahacmmaqu;ﬁrgﬁahmb caldwarssgombs Y from

an external ly ing ldlf’l]{ 'd] ; %(%M), 4’& '- (rf?ﬁ gﬂfi%?npéfyi £ "B9Eo

signal by mxing't m nance si‘gna Ssi gha second

col our si gnal pr9939§§ﬁ955a:f#?ﬁiMQRkPﬁRNS#SﬁﬁlfBﬁQﬁF&&Q? h@uf°%|gnal and

for renmoving noi geovidgny @A rlifdtide &isfhdN L&if& oI AGUIEE FLBe hOE
recordi ng and storing_the input |n%ﬁe si gnal and ¢Ha.er 29 forsﬁ?ayln

back the inmage sPiFRRL Pe&flydéd‘ao@'t ¥ mq&%&% he qRiir §igrals oRo,
under the controg ahdtbe S\ir JHdulerrls 4% dlwo ipyoti dedmofosi gredusing t he

R oo 20 PR PR S A o e Bt Bendc
g}_fl gnal f roaighalplYay!e!d ahe sd@rﬁﬁhn&wmwmﬁfheﬁs@@ﬁﬂ
ni M2 through a second signal path.
The video circuit 200 includes'a switching part 22,
which is connected both to an electronic viewfinder 21
(hereinafter termed EVF) and to a second external
monitor M2 via an output terminal (a first monitor will
be described hereinbelow). The second monitor controls
first and second signal'paths under user direction. Y/C
separators 23 and 27 are also provided for separating a
luminance signal and a bolou; signal Y from an
externally input image signal. Y/C mixers 24 and 26
provide an image sighai by mixing the luminance signal ¥
and the colour signal C. A second colour signal
\/ processor 25 is provided for amplifying the input signal
' and for removing noise. The video circuit also includes
a recorder 28 for recbrding and storing the input image
signal and a player 29 for playing back the image signal
. recorded by the recorder.

In the video circuit 200, under the control of the
switching part 22, the'input image signal from the
camera circuit 100 is applied to the EVF 21, the second
monitor M2, and to the'tecorder 28 through a first

' signal path. Alternatively, the recorded image signal
from the player 29 is applied to the EVF 21 and the
second monitor M2 through a second signal path.



5 The recorder and player respectively record onto and play back from any
sui tabl e nmedium for recording and pl ayback of a noving i mage, for exanple
conventional video-tape. The first signal path conprises in sequence, the
Y/ C separator 23, the second col our signal processor 25, the Y/ C m xer 26,

and the recorder 28. In sequence, the se ond path conpri ng thg plhaye{/r C29,
t he Y/ C sepagat or t he_second col our naI rocessor and t he
Mixer 24 TR ERdeaaor oif  PLAVST LPABRGLLVPLY Fosgut pAtRIARGY

anal og-t o- dipdiaylb&do¥% Framnany t #uiB8dbler medbumr Eblﬁgrehoddum aﬁ@ Si ]gnal tY
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31. A remVddsa-tange- storing integrated circuit (1C card 33 is
connect ed between the A/D converter and a second nenory part -34, Ah_.,._.
digital -to-anal ogue (D)A) converter 35 is provided: for converting the .
di gl tal dat A% %ﬂ%ﬁ fldnalyRath aﬁ@“ﬁﬁl%ﬁtoﬁérsgguéﬁﬁﬁge@@h@d& anal ogue

via an out; “@“‘wlmﬁm e o S eath 11 rat
via an outp er,nm na in e s

swi t chi ng p?r/ pixer J8so aiv@r%%h??ﬁ"%%?f é,g ahf §eguenger e |n the
swi tching ceeceond 4G(h tdomprisds glvhéqb}la]yepazs 4ﬁhenY¢CCslapthtdﬁ1e Cﬁ;rera
circuit 100454th (ygb d S ?Qﬁ oRLC | rap
circuit 300. 7tTﬁ:eh\gout pucf21 %%%@%asrr% ﬁ%ﬂ%sgé{' g%t r%%'fieﬁhg svm t chi ng
control sigRé&Xed 24%ig. 2 shows the detailed configuration of the swi t chi ng
circuit 400 of Fig. 1. The second swtching part 42 is

The electronic still-photographyhcircuit 3Q0-includes an iq)
analog-to-digital (A/D) converter 31 for converting the
luminance signal Y and the colour-difference Signals R-Y
and B-Y to digital data and a first memory part 32 for
storing the digital data proVided from the A/D converter
31. A removeable image-storing integrated circuit (IC)
card 33 is connected between the a/D converter and a
second memory part 34 A digital to-analogue (D/a)
converter 35 is provided for converting the digital data
to analogue signals and an encoder 36 changes these
analogue signals into an image s1gnal to be delivered to
.a first external monitor M1 via an output terminal.

Finally, the sw:tching circuit 400 includes a first
switching part 41, a second sw1tching part 42, and a
decoder 43. In the switching circuit 400 the first
swztching part 41 interconnects the camera circuit 100,
the video circuit 200, and the electronic
still-photography circuit 300. The output of the camera
circuit is controlled by a switching control'signal Cl.

Fig. 2 shows the detailed 'configuration of the switching
_ circuit '400 of Fig. 1. The second switching part 42 is
connected to the decoder 43. The latter comhines the
luminance signal Y and the colour signal c, provided
from the second colour signal processor 25, to output



connected to the decoder 43. "The latter conbines the |uminance signal Y
and the colour signal C, provided fromthe second col our signal processor
25, to out put 6 both the |um nance signal Y and the col our-difference
signals R Y and B-Y. As shown in Fig. 2, the lum nance signal Y provided
fromthe first colour signal processor -14 is afplied to a termnal 1 of a
switch SWM in the second swtching part 42, while the other | um nance

si gnal ouput fronkobtle theolluminance appghaddit end tdercodloud-oli fifferened ch
SWL. Thus, either sg_Ltigl,gagce signals can be applied to the

el ectronic still-%ﬁ%ﬁ%ﬁ?aﬁhg g??c&i?’SOO under the control of a signal C2.
Furthermre, a colour-difference signal RY provided fromthe first col our

si gnal plocessor Ad sBowRPLhCHigO 2, t €hBI NahihadbeassWnhth YSWdWi dd¥ from
second SW't chi ng @gét f2. Anojjher cgl ou]En di fference gl' gnal R—lg\ﬁ%r ovi ded
from the decoder i §1585) Peliors §igBpl REPCosEPL: A4 ifi APR Y
either of these coérminalflecoénacswitohl SWetahnbeheppkcondt swiltehilmy tpaurit C
still-photography,gircuii 3 u r.t ral _of e_sldna

Simlarly, a coId%?’d?#*%?eggg §?§ﬁ5|9§?%8§%8§iﬁgan%ioﬁi?%g iﬁaﬁ Eﬂﬁ(nn
signal processor deicoderahdt herapplbed tiof aetenminglglabiBtUepsoriitdd from
t he decoder 43 ar ppl 4 to eLm 1 b Gh oS |0 the
second swi tching fﬂfﬁ 4gﬁg%hee%?ﬁg%hé?1g?g§ﬁeégagfg?g%eﬁégwgﬁgngﬁgﬁf%p
applied to the el@RRILeRctat the- pheebypapRysEiiLoPhotography fimedit 130
control of the siwi®ér ®he control of a signal C2.
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Furthermore, a colour-difference signal R-Y provided
from the first colour signal processor 14 is applied to
a terminal 1 of a switch SW2 in the second switching
part 42. Another colour difference signal R-Y provided
from the decoder 43 is applied to a terminal 2 of the
switch 8W2. Thus, either of these colour difference -
signals can be applied to the electronic
still-photography circuit 300 under the control of the
signal C2. '

Similarly, a colour difference signal B-Y provided from

, . the first colour signal processor 14 and another colour

N\ difference signal B-Y provided from the decoder 43 are
applied to the terminals 1 and 2 of a switch SW3 in the
second switching part 42. One or other of these
difference signals is applied to the electronic
still-photography circuit 300, again under the control
of the signal C2. ' |

The camcorder has four modes of operation. In the
first, the camcorder scans an object by using the camera
circuit 100 and the video circuit 200. This mode is
called the Electronic-to-Electronic (E-E) mode and even
in this mode, electronic still-~photography is possible.
In other words, a des;red scene is still photographed
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The cantorder has four nodes of operation. In the first, the cantorder
scans an object by using the canmera circuit 100 and the video circuit 200.
This nmode is called the El ectronic-to-El ectronic (E-E) node and even in
this node, electronic still-photography is possible. In other words, a
desired scene is still photographed 7 during scanni ng of the object

t hrough the EVF 21 or the second nonitor M by using the canmera circuit

100. The optaagingnaaannsagn fﬂmu%té& ol | S ORI 38 £dot-Oth

correspondi ng el ectri cal by the optical -to-electrica conver?er 12.°
The elgctrlcg? cep nQPnF§°Ehgﬁg§@ 5i0% the Gamerayizcwt d08nd B, by the

matrix 13. Subsequently, these colour signals R G and B are converted to

t he | um nan i apd _the,col oyr-differe a Y and B-Y bgﬁfhe
first col ou?ﬁélégﬁgﬁkﬁ;%cgg‘?g? 15801, FRroRAl B’g’da ;%ﬁa Ydg applied bafthe
encoder 15 teopvertdd thethbecbmmeapanﬁuyg:ah;uﬂridalcsxbmaldbppﬁhate the

B mde. thepusgkr SebLeiBseLhBal! bahuRUaN0 Pahle 4hduihe POSI i on 1

by neans of e control e ectrlcal I rage of the
camera ci rcm#gr_mb is sheassgl fPokhgegolowhsignsds R cﬁu ta(0B, Bje user

al so controlehéhﬁaeﬂkcmang Qﬁb&eé&eh‘&l he tHes’P dai ghag the
el ectrical imge SI nal is ggglle to. t EVF 21 or t e secon noni or

as desired, 3PP 3y°8ﬂvP g &P the & aance signalo Y (apd (ke 11 on
one or the od:dnbour#difﬂeseacegsignalt kezuaea By ?oye|ﬂ£e It Séédlbur

. SW - S in th
P econd out 1 Si9EaE PP8GebEakr 1 17  nh8 BohYRkE t&ﬁ‘%ﬁ?“ H s el iehour

si gnal ~to the encoder 15 to provide the electrical image signal.-,;;

: In order to operate the E-E mode, the user switches the
first sw1tching part 41 to the position 1 by means of
the control signal C1. The_electrical image signal of
the camera circuit 100 is thereby provided to the video
circuit 200. The user also controls the switching part
22 in the video circuit 200 so that the electrical image
signal'is applied to3the'EVF-21 orfthe=second monitor M2
as desired, to display an image of the object in front
of the lens 11 on one or the other.

At this stage, if the user wants electronic still N .
photography, the signal C2 is used to actuate the f\J
switches SW1 - SW3 in the second switching ‘part 42 so '
‘that the output signals of the: first colour signal

processor 14 are applied'to the electronic

still-photography circuit 300 via the terminals 1.

Therefore, the luminance signal ¥ anﬁ the colour
difference signals R-Y and B-Y provided from the first
colour Signal process 14 are converted to the digital
data by the A/D converter 31 stored in the first memory
part 32. Then, under user control, the stored image
data are transferred to and stored in the. image-storing
IC card 33. This is done by means of a separate switch

i



processor 14 are applied to the electronic still-photography circuit 300
via the termnals 1. Therefore, the |lum nance signal Y and the col our
difference signals R Y and B-Y provided fromthe first col our signal
process 14 are converted to the digital data bg the A/D converter 31 stored
inthe first menory part 32. Then, under user control, the stored inmage
data are transfer( stored in the image-storing IC card 33. This
i's done by neans 0 a separate switch 8 (not shown). The image-storing
IC card 33 is rennveable/repfaceable so that recorded still inmages can be

kept for future WﬂﬂageI@@éﬁiﬁéeIcacHﬁ&r335115' kansveand w&gﬂd&&ﬁ&n
of such | C cards. an 1C ¢ ch previ ously recor I mge is

st ored; i nser t}YY %@%‘F nre?ﬂﬁdg‘?‘o?*éﬂl% rﬁaﬁégﬂﬁt gag be; kepds f9%Futdr e
second \né“rmry parxhé%.ngThernéﬂéfdrerraaeudataa.ar snkbﬂ:sr eenvwi &d into the

I I Y R- nd th
converter 35 ThOUEITEn of hard LFecBBiter + BHSBaRR Lo Soa% (TRJEAThRI
by the encoderiﬁbnanl¢nsmydedcbndeﬁeimagetlaoatbuedwlisSdmsemMQdquaiﬁw

| mage stored in %@%%é P@é@g é&&%ﬁe@rbﬁs@ééﬁhﬁyﬁé el RedddP!

nonitor M. The secon peration s _recor novi ng | mage
with optional el &eReFY Paxt| 34phoThyrapayedDipadg ﬁé‘éér 8rRg t&en he noving

i mage, the first &dﬂé&&é@ PRES ¢HeaDEmingnsw asaaalswanas\e&earcm&ldrl n
the position wt één nal 1 connected, If deS|rgy Fgﬁ scene C%P be
|

stored in the i TRRGR §i9naly Ba¥.and Brie converter

) The converted signals are converted back into an image
o/ signal by the encoder 36 and provided to the first
monitor M1l. Subsequently, the image stored in the image
storing IC card 33 is displayed on the first monitor Mi.

The second mode of operatidn is recofding'of a moving
image with optional electronic still-photography.

During recording of the moving image, the first
switching part 41 and the switches SW1 - SW3 are all in
the position with terminal 1 connected. If desired, the
still scene can be stored in the image-storing IC card
33 as in the first mode.

Under user control, the switching circuit 22 is operated
so that the image signﬁl from the camera circuit 100,
via the first switching part 41, is applied to the first
signal path of the video circuit 200 referred to above,
as well as to the EVF 21 and/or to the second monitor M2
if the latter is connected. Then, the image signal
provided through the switching part 22 is separated into
the luminance signal Y and the colour signal C by the
Y¥/C separator 23. These luminance and colour signals Y
and C are amplified by the second colour signal
prbcessor 25, which simultaneously removes ény noise
components. C ' |



Under user
fromthe canmera circuit 100, via the first smﬁtching’par; 41,

applied to the first signal path of the video circuit 200 referred to
as well as to the EVF 21 and/or to the second nonitor M if the
onnected. Then, the image signal provided through the sw tching

si gnal

above,
| atter

is c

control, the switching circuit 22 is operated so that the inaée

- part 22 is separated into the | um nance signal Y and the colour signa
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thé m xed signa

is recorded by the recordér 28. The third node of-.operation is playbagk.of

a recorded noving image, again with optional electronic still-photogr#a

Y.
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si gnal

will
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and C are m xed by t 24 and the n1§H§§S|gn |s plledfto t he

swi t chi ng paPt thée u’FﬁE usgpiéaégéget Rd onml 4% ﬁ@&ﬁiﬁt% jt’!ﬁ‘bethe

di sconnect edl @i ARABE eighhm fm aaa Thie! SRl ¥ilgnhl ¢ e thege/ei gnal
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noni t or
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paratorg B‘Ixand these elpla%gatte% srignE\{F %} a?ridt ea\rsee cond
amplified by the second colour signal processor 25,
noise components being removed

Sub$equentlf} the signals Y and C-are“mixed by the Y/C
mixer 24 and the mixed signal is applied to the
sw1tch1ng part 22. The user causes. the switching part
22 to be disconnected by means of the first switching
part 41. The image signal provided from the ¥/C mixer
24 is applied to the EVF 21 or the second monitor M2.

During playback, if the user. wants to make an electronic'

still-photograph of a deSired scene, he or she operates
the switches SW1 - SW3 to make connection via the
terminals 2. '

The luminance-and colour signals 2 and C from the second

colour signal processor 25 are supplied to the decoder
43 to output luminance signal Y and the difference
signals R-Y and B-Y. These signals output from the
decoder are routed by the switches SW1 - SW3 to the
still-photography circuit 300.

In the fourth operational mode, a still image stored in
the IC card 33 can be recorded by the moving image
recorder. The user operates the apparatus such that the
image signal stored in the image-storinglIc card 33 is
applied to the first switching circuit 41, and thence
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Dufi ng pl ayback, if the user wants to nake an electronic still-photograph
of a desired scene, he or. she operates the swtches SWL - SWB to nmke
connection via the termnals 2. The |um nance and col our signals Y and C
fromthe second col our signal processor 25 are jgipplied to the decoder 43
to output lum nance signal Y and the difference signals RY and B-Y. These
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phot ography circuhd. rbegehB8’ W th the conventional canmera and video
recording and pl ayback circuits, the cancorder according to the present

I nvention can record a still image in the inmage-storing
By using the special switching circuitry and the
./ electronic still photography circuit, together with the

conventional camera and video recording and playback
circuits, the camcorder according to the present
invention can record a still image in the image-storing
IC card when a moving image of the same scene is being
recorded. The camera can also transfer the still image
from IC card to the moving image recorder. Thus, the
preéent invention is extremely versatile and very
convenient use.

The invention is in no way limited to the'particular
preferred embodiment described hereinbefore. Various
modifications of the disclosed embodiment as well as
other embodiments, all within the scope of the invention
as defined by the appended claims, will now apparent to
persons skilled in the art upon reference to this
description.



| C card when a noving i mage of the same scene is bei ng recorded. The camer a~ .
can also transfer the still inage fromIC card to the noving inmage
recorder. Thus, the present invention is extrenely versatile and very

conveni ent USe—Fhe—hvention is in no way limted to the particul ar

preferred enpodi nent described herei nbefgere. Various nodifications of the
di scl osed e ’,my' as other enbodinments, all within the scope of
t he i nventi Hw ,lhe appentadArNsii s, will now apparent to
persons skilled in't he att *upon reference to.this description. 1. A
cancorder for recording both still and noving inmages the cancorder

conprising: 5 a canera circuit for providing an image signal; a video
circuit forleecoAdcamcondernfor xeeprdingtkoth mhilly amagevliagoimggé,; P

medi um an el ectronic_still-photography circuit.for .recording the im gé

si gnal ont othescamcordede coOMRIIEIMY nedi um di stinct 10 from the noving

i mage recording nmedium and switching peans connected,to the canera . - .
circuit,2thd FREeEacCAEG tarfPh ﬁé’c‘?s‘%égﬁ?%rﬂ%;’s‘????-%%?% faphy circuit for
enabl i ng sinultaneous. recordi ng of a.noving i.mage and _a.still inmage.from '
the same scgn\é’:gﬁg %’.‘rcuﬁgcg%g?%"e?r%’c’&%r gml‘%ec BHIRL RS & ﬂgf’ﬁggvi deo

circuit includes neans Al H? back a noving image signal recorded onto
r

f, |
the noving H‘Pﬁg& FSESF&% ?y and the electronic still-phot ographyf _
circult | ”Cé#?%ie@%%f&rs@{)nﬁ%@tﬁgréﬁﬁi} 2itlhlile 1#BW0erSLGPE ngeERRIEd

onto the sti I'mage recording _ _
image signal onto a still image recording medium distinct:
10 from the moving image recording medium; and S

switching.means'connected to thé'ééﬁéfé éiféuit, the videb..
circuit and the electronic still-photqgraphy_circuit for-"}
enabling"simultahéous recording of ‘a mbvihg image and a
still image from the ééme scene. | | |
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2. A camcorder according to claim’1l, wherein the video
circuit includes means for playing,back a_nmying_image.
signal recorded onto the moving imagefrecording;medium and
the electronic Still;photographyl6i#éﬁit includes means for \J .

26 playihglbacg afsﬁiil image.signa1 reeorded.ontd the still

image recording medium.

3. A camcorder according to any preceding claim, wherein
the switching means is also ar:anged' so that if desired, a
25 still image derived from the image signal provided by the

camera circuit can be recorded whilst a moving image derived
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3.7 A cantorder according to any preceding claim wherein the swtching

nmeans is also arranged so that if desired, a 25 still inmge derived from .
the i mage signal provided by the canmera circuit can be r

novi ng i mage derived -12- fromthe image is being vie mﬁ H!I"Mﬂ“l
recorded. 4. A cantorder according to claktpe2, or claim apen eﬂt

on claim2, wherein the switching means is also 5 arranged so that if
desired, a stillfromgeheaimager éeobedagdwiewgd, wdwihog tobed ny wegprded)e

bei ng pI ayed-back via the vi#leo circuit. 5. A cancorder according to
claim2, or claim3 or claim10 4 when dependent on claim 2, wherein the
swi tching nmeans is also arranged so that if desired, a still image signal
can berécorded $nto Bhé’mlﬂ'@?ﬂ nageordénadity pdaiem3s onrt elaim | B ivher
recor dlAhg medi um,_ 15 A cancorder according to an receding claim
wherein the carreﬁiﬁpﬁpﬁiﬁﬂr-t PN @dds %r f‘F}P%‘Ee%:%I \d §W§;¥Sﬁlﬁ906'9§§’(§r ihaise
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camor der - acior GFRGRORG 561 BPRE SF deRSrE aé’%a‘%&?éw%menmm rerTind
a first svmtchlng gart for ater ativel r0\]/n|d|n an ou;l_ d.ca rea
circuit or said eretP¥olitEWiPe F' ﬁof“8§¥'3§hy} R efmtgo SR

according to a copyEgl ﬂ'g{ﬁ‘]t (Cl) a decoder 25 connected to sal d second
col our signal processor 1n sai d video circuit for separating a |um nance
signal (Y) .and. a 13 - .

: 5. A camcorder according to claim 2, or claim 3 or claim
- 10 4 when dependent on claim 2, wherein the switching means is
also arranged so that if desired, a still image signal can

be recorded onto the moving image recording medium from the

still image recording medium.

15 6. A camcorder according to any preceding claim, wherein
the camera circuit includes a first colour signal processor
and the video circuit includes a second colour signal

processor.

20 7. A camcorder according to clalim 6, wherein said
switching means includes a first switching part for
alternatively providing an output of said camera circuit or
said electronic still-photography circuit to said wvideo
circuit according to a control signal (Cl), a decoder

25 connected to said second colour signal processor in said

video circuit for separating a luminance signal (Y) and a
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col our signal (C) fromsaid second col our signal proces
| umi nance signal (Y) and col our-difference signal S m“ﬁ\ ‘m‘ﬁnd a
second switching part for alternatively prOV|d| *sai d
first colour 5 signal processor or said decoder accordlng to sald contro
signal (C2). 8. A cantor der according¥§q_clain17, wherein said second

switching part incl udes'a first swtch for alternatively 10 providing a .

| um nance YHditir fRHR ftf | £ BbmCOALE s&bBhal cBLBa®S82gnall privtidbssiecoder
to said electroni c still- photography circuit according to said control

signal (C2)into secofndwsWhnbnanteal $ bymal i V(esry_ anei dolgursidd ffdxetice
difference signal (RY) fromsaid first colour signal 15 processor or the
decoder to ssigmilss ecR-ahj c BY) ] - gt @yr sslopond r ewittchiog dipart o o d
control signal (C2), and a third switch for alternatively providing aa!ﬁ
col our dif fedrternatively pmewding oansmutputsofcopaid sfipst ’CCLJrCUtiessor
or said decoder to said electronic still- 20 photography circuit. 9.
cancor dé fSanak RERGRE SPH %Fa%h‘ékdBF°ﬁ§Fha§FPFfi1&Hdtﬁ’o\$Pﬁgi q%fe%olthe
cancorder being substantially as hereinbefore descrlbed mnth reference to.
the acconpdhdTfyt 264} awi ngs. - |

8. A camcorder according to claim 7, wherein said second
‘switching part includes a first switch for altérnatively .
10 providing a luminance signal from said first colour signal v
processor or said decoder to éaid .electfonic still-
photography circuit according to said conF;ol'signa1 (C2),
a second switch fOr'alternativelyuprOViding said colour- .
difference signal (R-Y) from said first colour signal
15 processor or the deCodér to . said electronic still-
photography circuit according to said contfol-signal (C2),
and a third switch for alternatively providing said colour
difference signal (B-Y) from said first ‘colour signal

processor or said decoder to said electronic still- -

20 photography .circuit.

9. A camcorder for recording and playback of both still '
and moving images, the camcorder. being substantially as
hereinbefore described with reference to the accompanying

25 drawings.




