2253539 1 PI CTURE EDI TI NG APPARATUS FOR A DI A TAL STILL VI DEO ﬂ% SYSTEM .
The present invention relates to a picture editi'ng apparatus of" a
digital still video camera system capable of recording and reproducing,
and nore particularly, to.-a picture editing apparatus able to mx a

mul tiple of pictures during playback. A general digital still.video canera
system conprises a digital. still video canmera ‘and a pl ayback appar at us, and
i s an apparatus for recordlng and reproducing a still inmge by way of
digital signal -processing. Namely, an i mmge of -an.object is -

phot oel ectrically converted through an |nage pi ck- up device and then

buffer rmemory. Then .t he PLGRORRAEDBRING, AEEARATUR.FFcor d buffer memory
is recorded on a main ﬂ?ﬁ? hgTﬁi%anBEBr%AﬁﬁiA ﬂyﬂforns t he sane

function as that of the®f Tan~ordi nary ‘caner a he 'video signal so
recorded on the main nennry |s read out in the playback apparatus, to
be tenporarily stored in a reproduction buffer nenory, and then converted

rireas ganer ai ThE PBrodehl) YAVeHEIon SIARER e b Midtice L iEaly
system contggpaeatusand aadigdhalagtaddr eiaeboca&déea Gydited capdlsle of.-
- recording ‘and reproducrng,_ and more partrcularly, to a
Iprcture edltlng apparatus able to mix a multiple of p1ctures
-.&/_ _ durlng playback | | |
| A general digital Stlll v1deo camera system comprlses a
digital’ stlll video camera and a'playback apparatus, and is :
. an apparatus for recordlng and reproducrng a st111 image 'by
way of digital srgnal processrng Namely, an 1mage of _an'_
-object is photoelectrrcally converted through an image pich-ff
:up Idevice"and then converted 1nto digital' data top be
;;: . temporarily stored in a record buffer memory' Then, thel_'
information stored in the record buffer memory is recorded'
\/ | on a maln memory. . | _l | | .
The main memory mentloned performs the same functlon as.-
that of the fllm of an ordlnary camera The vrdeo s1gnal SO
ecorded on the main memorY 1s read out in the- playback
apparatus, to be temporarlly stored 1n a reproductlon buffer
tmemory, and then converted 1nto analog data to be dlsplayed
vra. a dlsplay un1t At thlS tlme, an address generator_'is.
operated by a control 51gnal_ supplled from a system

controller, and assrgns.an address for the dlgltal v1deo



2 signal to be recorded on or to be reproduced fromthe main nenory.- The
address generator. conprises a one frame address generating circuit and a
mul ti-picture address generating circuit for displaying one or nore
pictures in a frame. Accordingly; ap address output fromthe one frame
address generating circuit is selected by a control signal of the systen1

cont g9 1 ¥hehePNkEc8Plell Gl 8ri Td Opee rHipsEhde Kerdhl! 'tﬁa ress
output fromthe nmulti-picture address generating circuit Is se ect e when

the gahioryi Ct phe ddrusdr gaRagapbet Woprisdy #€oneNfraNeoagayensayed
back on the sane screen. The nmul ti-picture address generating circuit b

nNent genetatiny ¢ldrewdtcandaa mul tdi-gri cisere iaddremandengrbting phtenit
application entitled "Multi-picture control - circuit and nethod for
el ectfoanidd spliayting e o micoe picturnes ivhm fremand assoydédgly,Sansung
El ectronics Co., Ltd. a horizontal and vertical address so that a plurality
of piaddness qufiput | fromcthe m«mﬁmwe caddpess cgenevatingt adrauitghat ed
nunber of picture and si mJI t anequsl ydi spl ayed. To cor‘rRress t he data read
out medmated hy R ﬁé’r?&r%P ek o P§§; ﬁyw fantrolppryuWBendandys
_ generating, Ci rcw;sJ par cuI rayy ﬁ,erate hori zopt al address so that a

pl ur e pPigtyre i to Srg §d; r ’E)%ssr‘é‘éﬁpﬂﬁt AP e

accorneaRaE Ty é%eﬁ%}f L bEbe2at i, Cighik g Btesnd YheR hrec i1
vi de?nu‘“lq{?-ﬁicture of one or more pictures is to be simultaneously
_played back on _.the same screen. The multi-picture address \J .
generating circuit ment.ioned here generates, as is .d_isclosed in -

' copending U.S. patent _la'pplica'tion—e_ntitlle_d 'iMulti-picture control -
circuit and method for electronic still camera“ filed by Young-
Man Lee and assigned to Samsung Electronics CO., Ltd. a
horizontal and vertical address so. that a plurality of pictures

- stored in the nain memory can be read out as the de51gnated
number of picture and simultaneously displayed. To compress the

' data read out from the main memory and display them, the multi-
picture - address generating circuit particularly- generates a
horizontal address so that a plurality of pictures stored in the
memory card can be read out while skipping predetermined
horizontal and vertical lines which are set according to the
number of pictures. |

Thus, the conventional digital still video camera

simultaneously displays multiple pictures on a frame by way of_
using a multi-picture address generating circuit. Accordingly,

-1 user can see several pictures at a glance. | Each of the

pictur_es that are displayed however, is displayed only on a



si mukt aneously displays nmultiple pictures on a frane by way of using a
mul ti-picture address generating circuit. Accordingly, a user can see
several pictures at a gl ance. Each -of ‘the pictures that are displayed
however, is displayed only on-a- 3 separate picture screen. It is not
possible to display the pictures by nixiﬁb t hem anong each other within a
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system for processing said digital eo Signal read-out fromsa

means for viderl aimages dbpi GiilkEngdiohenhrpparat YkAHd Spigtupdd’ Fring
generator neans for generating respective picture aSS|gnnent addr esses

and i magerdptradaddnessis of dbgitabnetilieankdé® eambke Mysti chavRhg than
two pictures and display of the m xed pictures via said reproduction
system widgditalssitd liddides gemeza andreapsldybddierapmamatiees a 1 frane

addr ess generator circuit for generating an address for 1 plcture
Accordlng to the present invention, there is provided

a picture ed1t1ng apparatus for a dlgltal still wvideo camera
\,{_fsystem having a recordlng system for storing a digital video
- signal in memory means . and a reproductlon system for proce551ng.
sald,dlgltal video signal read-out from-sald memory. means for
display, said picture editing;apparatus comprising:

L address generator':means for generating respective -
picture'assignment.addresses'and image data.addresses of said'_
memory means_td'emable mixing of mqre*than two pictures and

o disp_lai; of the mixed p-icture's via said reproduction systen,
_wherein said address generatcrmmeans further comprises'a 1 frame
address generator circuit for'generating an address for 1 picture .
per frame; a multi-'picture‘_. : address-_gemerator for -generat_ing
- addresses of pietures te dispiay a specified number of pictures
recorded in said'memory means per one framefer more separate
_pictures; and a piCture:miring addreSs gemeratpr'for generating
the address for a 'seledtion. picture by -mutuaily mixing a.
plurality of pictures for displaying the mixed picture.
Embodiments of - the present invention_ miil ‘now be
described by way of'ekample with'reference to the accompanying
-:drawings, in which: |

FIG. 1 is a block diagram showing one preferred
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~.canmera sy

per frame; a nulti-picture address generator for generating addresses of -
pictures to display a specified nunber of pictures recorded in said nmenory
means per one frame or nore separate pictures; and a picture m xing address
generator for generating the address for a selection picture by nmutually-
mxing a plurality of pictures for ﬁﬁsplaying the m xed picture.

Enbodi nent 5.0f the present,. invention.will now be described by way of '
exanpl%mgfaﬁmFg ePgﬁéegfglFﬁgﬂﬁgéghpgﬁ PRy CBP&FAn Y SteR ﬂﬁ*%#géﬁﬂggtol'is a.

bl oc j showd preferred enbodi-nent of a digital still video
e %gg%ggcg% %H%qgg’the present invention; FIG 2 is a detailed .

circuit diagrangg .tﬁp;ﬁQd%egéggg?ééaEgEcﬂitsQ@%ﬁg%@tgéﬁ;%éﬁgk gﬁ%Fiﬁ

detailed circuit diagramo ure mxing adi _
FIG danét&orids showh ifi€Fegl §d circuit diagram of the synchronous

si gnal generating neans. and the inmage data addr ess ~ generating nmeans
shown in FIG 2r1end ¥ £8. aARietifER @iectACi g URIe ™ 0 lge
respective parts of the synchronous signal -generating neans, réspectively,
as sholwing adédreds; generator shown in FIG. 2; . - .

| FIG. 4A is a  detailed ”cifcuit 'diagram' of the

synchfonbus signal generating means and the image déta address



FIG-:5 is.an exenplary di agram of address mapping in the nmenory card shown
in FIG 1; FIG. ©6A to 6C show one exenplar for editing the pictures
according to FIG 1; and FIGs. 7A to 7C show anot her exenplar for editing
the pictures according to FIG 1. Refer'ris‘ug to FIG 1, a video signal input
means 10 conprising a lens, an .image<pick-up device and etc.,
photoel ectrically converts a still i mage into a video signal and supplies
the converted signal to an A/ D converter 20. A/ D converter 20 converts

the phot ogefetraitdald ymeans e stRMmANEhOFIH IR} RO Brek Ji by Stgnalps Oa
supply it to a record buffer nenory .30. Record buffer nmenory 30 stores ?he

one franmewévefomictdiagrangi for theccesmutivy pEers of RheO By 1th SoRGES
supplied froma first interfacer 100 and a synchronous signal @enerating

means 300sigprdi genedatiing me=ms), r@sp;ecvaelgsmsl showi in eRBGP! gA3
menory card 40, stores the digital video signal output fromrecord buffer .
mermory 30 accordi ng FI&.arP akRirag sexegpharyugpageant ofmaddohesss mppyeieg oin 80
and a wite and read _control si naI R/Wsuppl ied froma system

cont r ol | eFhgomemony; iCaFs é&%&n G4 He vi deo si gnal of the assigned
address is reprodu nenDr card 40 according to the address

si gnal -from addr ess ggﬁ?e d fd SBRW WPNEe XA fomt Féﬁtépgnaﬁ'-hﬂ/ W

I's out pUtpiStﬁregpra%%%%di%rg to UthleGr 1, and _
FIGs. 7A to 7c show- _another exemplar for'”editing the

B Y pictures according to FIG. 1. | '

| _ Referring to FIG. 1, a video signal input means 10
comprising .a lens ' _an image pick—up device cand etc. '
photoelectrically converts a -still image into a video signal and
supplies the converted signal to an A/D converter 20.. A/D
converter 20 converts the photoelectrically converted analog
signal into a digital signal to supply it to a record buffer

. memory 30. B Record buffer memory 30 stores the one frame (one
picture) digital video. signal by means of a control signal
supplied from a _firs.t interfacer 100 and a s_ynchronous ‘signal
generating means 300 therein'.'.: During recording, a main memory -
in this example a memory card 40, stores the digital video signal
output from record buffer. memory 30 according to an address

signal supplied from address generator 80 and a write and-



menory 50. .The information supplied to reproduction "buffer nmenory :50 i:s
read out by the control signals supplied from synchronous signa

gener ati ng nmeans 300 and a second |nterfacer 200, and is output to a DA
converter 60. D) A converter converts the information out put ’
fromreproduction buffer nenory 50 nto the analog signal to supply

it to a display unit 70. EXSpIay|ﬂn§ 70 displays the analog video

si gnal . Here, system controller 90 controls. first: and second
interfacers 100 ~and - 200, .synchronous = signal generating nmeans 300
and address generator  80. The one  output of synchronous si gnal

gener at 884 neaﬁ&raqosugn@qnww etppl iede firuiita  Qys Bl esenELSEI@E 0" 80.
FIG2 is a detailed block diagramof the address generator 80 shown

in FIGdg,of phrthgt Iirep:bmettliroa | thel wddere!signalhe hdthessagehenedor 80,
shown in FIG 2 conprises: a picture assignnent address generator 81B
which addtedss dsereproduzed dxom)memoxtyorcaid-40 avddidingtteoe theress
~generator 81B-2, pi cture m xing address generator 81B-3 and. mul ti pl exer
81B- 4, addressi rraggnadt £ ramdadkik egsngenerat B0 Emd thesyeite veandnput
terminals of one frane _-address generator 81B-1, mul ti.-picture address
gener atbeadlBcontznd signade Rfikiisg OM@séngeﬂ\eTr@mde@l arkugbenect ed

to the '
memory 50 The 1nformat10n supplied to reproductlon buffer

memory 50 is read out by the control 51gnals supplied from
synchronous signal generating ‘means 300 and a ..second ‘;J_
interfacer 200, and is output.té-a'D/A-ébhvéIEei 60. D/A
converter 60 converts the information output “from
reproduction buffer memory 50 into ﬁﬁe analog signal to
supply- it to a-dispiay-unit 70. 'Display unit 70 displays
the analog video signal. Here, system controller 90
controls first and second inﬁerfaceISV'loo " and 200,
synchronous - .signal__generating -meéns"BOO'“-aﬁd ' addréss
generator 80.° The one output of _3ynchrdndus - signal
generating means 300 is connécted'to_cne input of address
generator 80. | B |

FIG.2 'is3 a detailed,block diagram” of the address
 geneIator 80'sh0wn'in FIG.1, of which the structure is given
below, | |

The address generator 80, shown in FIG.2 comprises:
a éictuie assignment address generétoi-SlB whiéh_ includes

one frame address generator 81B-1, multi-picture address

‘generator 81B-2, picture mixing address generatqr'slB-B and



_ . , . A
respective output terminals of systemcontroller 90. The respective k
input termnals of mltiplexer 81B- 4 are connected to the respective -
output terminals of one frane address generator 81B-1, multi-picture i

address generator 81B-2 and picture nixing address generator 81B-3. fi
The selection term nal of nultiplexer 8184 is connected to the one
output. -termnal of systemcontroller 90* ° The output term nal of

mul tipl exer 81B-4 is connected to nenory card 40. The one input terminal
of image data address -generator 82B is connected to the other output
term-nal of systemcontrollier 90 and the output term nal of inage data

addr ess genﬂﬁlﬂtﬂpl@%@:l 81800Neandd a0 ifRge’ atd GditesHgengiutol ersmaal
of synchronous " si gnal generatlng means 300 is connected to

other out pphet er geBplcefiveysiapuonttieghisral. 6mweon§tItxdmeyncmd@nessng
signal output V.SYNC thereof is connected to the input of inage data

‘address gengenépatdzB 818- -al, ok 1%iigpdlc tairtep @ddBd6 ¢ lgemefatior c@iBe2t eando
t he respectlve i nputs- of inage data address generator 82B, one frane
address gepikcttpe mixBng, addEEBSpgemamatqzﬂﬁkﬁﬁsgﬁﬂ&ﬂqnnneQMEdZtondthe
picture mxing address generator 81B-3. FIG3 is a detailed block -
di agr am of - IpSpeQKévenlﬂuﬁ@u&d@ﬁéﬁdn@dmaQﬁ(ﬁysiﬁm -pirgler ™. i nplkeof

latch circuit 83 ,is connected to the |nfor tion output for__the -desired
. respective - 1nput terminals of multiplexer 81B-4 ' are

connected to the respective'output terminals of one frame
N2 address generator 818-1, multi-picture address generator
| '81B-2 and picture _miking;addreSS hgénerator' 81B-3. 'The
. selection_terminal of'multipleXer'BlB-4'is connected to - the
" one .output terminal'of'system controller'so. The output
terminal of multiplexer 813-4_15 connected_to memory card
- .40. The one_inpnt terminal of_inage-data address generator'
'82B is connected to the-other output terminal_ of system
controller 90 and the output“terminel of image data address'.
'generator 82B is connected to memory card 40.
‘The input termlnal of synchronous signal
-generating means 300 is- connected to the - other output

terminal of'system controller”90 The vertlcal synchronlzlng-

signal output V.SYNC thereof is connected to the 1nput of
image data address generator 82B and clock signal output CLK
_thereof is connected to-the'respectiVe inputS'of image data
':eddress generator BZB, one frame address generator 81341,
multi-picture address generator 81B 2 and picture mixing

address generator 81B-3.



'pictures of system controller 90. - The inpr of first.nultibhexer
84 is connected to the output of latch circuit 83 and the output
t hereof is connected to the input of nultiplexer 81B-4. The input of

"~ first counter CNT1 is connected to the clock signal output CLK of

synchronous signal generating nmeansg300. The input of control signal
generator 85 is connected to the odtput of first counter CNT1 and the.
out put, thereof is connected to the output signal control term nal of
first multiplexer 84. The input of m xing picture nunber.-detector 88 is
connected to the output of first counter. CNT1 and t-he m xabl e picture

nunber i s deregt8d. isTha detrddled dliowkuid ¢ saf @ d pldthird expixfilgare
connected to the control signal for the mxing picture nunber information

of systadidressr gehetra88rasdB-shef ®IG2ut Thegraipud off Matklpi adixeuitinber
detector 88, and the output .of second nultiplexer 87 is connected to clear
t er mi na83 CLRs oéohhestedotot ¢heCNRiforfmaddrodi ogtputf ifot drhent edesdfddi s

cl eared based on the nmixable picture nunber. FIG  ~ 4A is a detailed

bl ock piaturesof ofynsistedus congrallegneddt.i nTheearinmon afl i fimet data
address generator 82B of FIG 2 and is constructed as described bel ow. The
synchr omalitiplenar g8hcist cognesied 300 themputput #f latgher enbrcwibek
generator 310, an AND gate ANgé§Of which the one, input termnal is
connect®d t@3dnhetbat paitput toegegfcds connected to  the input of

multiplexer - 81B-4. The input of first counter ENT1 1is
connected to._the clock signal output CLK ;of synchroﬁous k)
signal generating_means 300. The input of contxsl signal
génerator 85 is.conﬁected to the output of fiist counter
CNT1 and the outptt_thereof is connected to the output
signal control terminal of first_multiplexer 84, Thé .input
of mixing picture number detector 88 is-éonheéted to the
output of first counteI CNT1 and the'mixable.picture number
'is detected. The respective inputé of second multiplexer 87
are connected to.thefcontroi.signal'forrthé mixiﬁg_ picture
number information of system controller 90 and the éutpuf :
signal of mixing picture number detectoruaé;-and the output
of second multipiexe: 87 is connected to clear terminal CLﬁ
of first counter CNT1. Accordingly, first counter CNT1 is
'cleared based on the mixable'picture number .

FIG. 42 is a'detailed'blpck diagramt_ofw synchronous
signal generatipg means. 300 and image data addiess generator
'82B of FIG.2 and is constructed as described below.

The synchronous signal generating means 300 comprises ‘a



cl ock generator 310 and of which the other input terminal is connected to
t he read-out control signal output ternmnnal of system controller 90, and
a- synchronous gener at or 7320 of which the one input is connected to the
output of AND gate ANDL1. - = The inmge data address generator 82B
conprises a first flip flop FFl whose clggck input termnal is connect ed
to the V.SYNC output terminal of synchronbus generator 320, a second flip
flop FF2 whose clock input terminal connects to non-inverted o

output-termnal Q-of - first flip flop FF1, a first inverter |NL whose input

is connected to non-inverted output tern1na| Q of second flip flop FF2, a

second i nvegeferieleevick gutier SO B, eh LAND hga et D1 06 £ f Whikh the
i nverter | N1, an exclusive = NOR gate X-NOR whose one input 1is :

connect ed tonbheymﬂuhﬂteﬁmﬂd&ismsxnuhnenﬁsd6£oIﬁﬁeamwtymmsefothéfetéﬁue'iS

connected to _non-inverted output termnal Qof second flip flop FF2 and a

second cougleck @eTeratiarssidl exnd iofpiwhich rtihml othex |mp:mtmt2erminad) e
out put termnal of X-NOR and whose: clock input terninal CLK is connected

to the out pgenarctedertenddie ixRad yutercantizol 1signak. agiput t berminadBsofhow

t he out put wavefornms of the respective conponents. shown in FlG 4A
FIG 4Bl PBYsteme woomieldrutd G daranaﬁnsmenf?%oﬂen@em@mo?zgzoof

: &:‘B%.:; SR P 1 T DO S PR L L B e
 AND1. The_1mage data address generator 82B - comprises - a
~— first flip flop FF1 whose clock input terminal is 'connected
| _to thé V.SYNC output'terminal'of synchronouS'generator 320,
.t_a 'second flip;flop FF2 uhose'clock input terminal connects
._to”nonQinverted-outpututerminal Q of;first'flip flop FFl1, a
- first inverter INi whose input is connected to non-inverted_
output terminal'Q_of-secondfflip flop_FFz, a second inverter
_IN2_whose'inputd?s:connected to. the output of first inVerter
ddINl, .-an.-exclusiue ;NQRﬁgatefX-NOR whose = one inputd is
. connected to'the.output-of-the-secondiinverter IN2 and whose
other input is connected to non- 1nverted output termlnal Q
'-of second flrp flop FF2~ and a second counter "CNT2 whose
clear 1nput termlnal CLR is connected to the output termlnal_
“w.  of X- NOR and whose clock input termlnal CLK is connected to-
‘the output of reference close generator 111.
. FIGs.4B1 ~tor. - 4B5-show the output waveforms of the
‘'respective components ~shown in FIG.4A. FIG. - 4B1 is the
V.SYNC output waveform,of'synchronous.generator-320. FIG.4B2

is the output wavefdrm'of:non-inverted-output=terminal'Q in



inverted output terminal Qin second flip flop FF2. FIG 4B4 is the output .
wavef orm of second inverter IN2 and FIG 4B5 is the output wavef orm of
-exclusive NOR gate X-NOR FIG 5, as an exanple, shows address
assignnment relationships for a total of 16 pictures for formng
addresses in nenory card 40 of FIG ). The upper 4 Dbits A7TAGASA4 are

pi cture assi.gnnment address bits and tTe |ower 16 bits A3A2A1A0 are inmage -
data address bits for each picture. FIGs.6A. to 6C exenmplify picture
editing during reproduction according to FIG 1-in the case of m xing -
image data of a first and fifth picture in synchronous with the V. SYNC

FI G 6A fﬁg\esfq-igi&tlwffw.d@q@i' Alig ithe VU Eput wabdbbeh o¥ dagnsi gnal .
is read fromnendry card 40 -according to an dress‘genera?ed I'n"t he .

addr essj f¢Betedobutdutbit erdfimddigesin @é&&{wdfpfpiﬂcfk)crﬁz Fl ﬁg%gi a map -
ne

of a recorded m xed state in reproduction buffer ry 50. shows a

1o, 76 deprCt aROLRar Cxampl & o BCture S riny ol Te! aBPodict on
accor di bhet ouEbGtl wavetflorm @fs @xflusiive 'NOR tdeté iX<NORsecond, third and
fourth pictures. FIG7A shows.a condition wherein .a digital video signal
is being r&38.5r omasrenan examplesO. 'slﬁv&_?B address nepssbfnment
' 'relationships_ f§r' a total of 16 pictures for forming-
. addresses in memory card 40 ofIFIG.ly.Thé  ﬁpper 4 bits
 ATA6ASA4 are picture assignment address bits and the lower .";J.
16 .bitsf A3A2A1A0 are image data address bits for each )
picturéi R | -
| FIGs.6A " to . 6C eXemplify' pictuié'sediting ‘during
reproduction according to FIG.1 in the case of mixing image
data of a first and'fifth picture in;syﬁéhfonous with the
'V;SYNC;"FIG.GA shOWSfétstate_bf videb'signal~!in which a
digital. video signai is :ead'from memdry'card-40 “according
“to - an address generated in the:addresS geﬁératoi 80 by an ”
address assigned as in FIG.S. FIG.6B is_aimap'of.a. iécdrded. o
.'mixed state in'reproduc;ibn buffer memory'so, FIG.6C shows a
two  picture mixed condition being displayed on display unit
70. | |
- FIGs.7A t0=f. 7c depict another éxample of . pictuxé'
editing during reproduction accbrding.to_FIG.l'in the case
of .mixing the first, second, third and fourth pictures.
FIG.7A shows a-ddndition wherein a digitél video7signal is

being read.'erm memory card 40. FIG.7B is a map of



reproduction buffer menory.50 in a nmixed condition. FI.G 7C shows a

condi tion wherein a mx of -4 pictures is displayed on display unit 70. A
description of the operation of the preferred enbodi nent of a
picture editing apparatus according to the present i nvention now
follows with reference to . - the accongdnying drawings. First, in FIG 1,
since the process for recording -an object imge that is photographed,
which is -input through video signal input device 10 to a prescribed
region of menory card 40, is the same as described above and thus
explained - as centerin about operatign durin reproductlon In .
this enbodrepreducitdon gufafesurrmmorw@ m&mmﬁ? conditsion vi d%BG 7C
pictures is_ recorded in .advance i;n nemyr rd 40 by a recor atlon
as shown i nshewe 8 canddtiomeywheyeidyay M@élqaéetpltq; e§ k- rd
when a. control s&gnal qQf- % key input means or command neans (not shown)
i s input t 00BefigR18Ye MOLEN’0 .carera system to the reproductlon nmode,

eystem control| o S0eRatiflis t°°?¢§n3{*%”tei>re?%§d°% CYRd2 pePBEres
L T T e s Hilhg 05 o3,
e “BERBRRS "SR OB, i S A £ ot
-and i nput tQcESﬂbﬁﬂ?@b@O”d&%%@%@s”ETq&%t501n FIG.1, since ' the process
: U - for recording an object 1mage that is photographed, uhich is
.finput through video signal input-devioe 10 to a prescribed
region of memory card 40, is‘the'same'as ‘described above and
_thus explalned -'a_ centerlng about . operation . during |
reproduction. . In thls embodrment, it is assumed that-
information of 16 divided pictures :is recorded in advauce
;in“imemory_card 40 by a record operation as shown in FIG.5.
_After memory - card 40 is set to a read-out mode when  a
f‘_control_ signal of a key input means or command means (not
shOWn) ~is input to set an eleotrouic camera system to. the
',_reproductiou mode, system-controller 907controls to read-out
. desired address data among 1nformat10n recorded in current
memory card 40, to be output to reproductron buffer- memory
50 via address generator 80. Then, the desired address is
set - first in the command means (not illustrated) and-_then,
the address assignment'command for themdesired picture read-
out commaud is applied to system controller 90. quormation

that is read out'and-input'to reproduction buffer memory 50



is recorded as a 1 franme unit through synchronous 'signal generating -
means 300 and second interfacer 200 by a control signal of system |
controller 90, and after being read out and output to D/A converter 60,
it is displayed on an'image display unit 70. Referring to FIG 2, the ‘
addr ess gener at or 80 is made up of (& picture assignnent address
generator 81B,” wherein a picture address is generated for reading out a
picture fromanmong pictures that are recorded within memory card 40 and
an inmage - data address generator-82B wherein, a read-out address is
generated for video (or image) data for pictures assigned by picture
assi gnnkst reddrded gener 4t drames i1 triwhreugior syngarenausr Signalhi ch
generates addresses for picture read-out, conprises 3 kinds of picture
assi gnngeneznatingsmgansr 306r and Beicond: mﬁweg’er&noat dy & Bdntrolti -

pi cture address generator 81B-2 _and picture-nx address generator 81B-3. :
One- f r afdgnaddr e sygéﬁmr Mtn’gi-sll 98nd and)afiter deing adeads ogeknerator
-81B-2 are used as i conventi onal, -addr es enerator _as, above -
descri b2Rd IHEPUB &puPéA ﬁ%vﬁ@ t43d60ss 1tgeret Aifplayediqn sam- mage
construgted,as in FBﬁiB to generate the addresses.for selected pictures to
be di spPa§BLAY; WBi% 78i-xed form -by nutual ly- superinposing a plurality

of p'Ct“reSneE8:zléB'% FI 'S %%é“%dafggéﬂéénefggor 86x¥grﬁg_§r u§°

of a picture assignment.address generator 81B, wherein "a
picture addresseisrgeherated for reading out a picture from ~;j
among"pictures that'are-:ecorded withiﬁ7¢émozy card 40 and
.an— image data'addrese-generator—SZBf Wherein;' a  read-out
address is'éenezated for-video (or image) data for pictures
assigned by picture assignment. address -generator  81B.
-Furthermore, generator 818,-which'generates addresses for
'picture iread-eut,:comprisee'3 kinds_of-'picture_ aseignment
' address generator: a 1 frame address generator 81B-1, multi-
picture address . generater'slB-z" and 'pietnre-mix addrese
generétdr 81B-3. _

One-frame add;ess.'generator' 81B-i _andj.multi-picture
address generator 81B-2 a:é-ﬁsed:as in the conventional
address generator as above described. The picture mixing
address. generator circuit 81B-3 is constructed és-in' FIG.3
to generate the addresseés for selected pictures to be
displayed in a mixed form by mutually superimposing a
plurality of pictures. |

To explain ~this in more-détail, system ' controller 90



. s‘.

. . |E
out put's -t he corresponding control signal to latch circuit 83 and second \
mul tiplexer 87 when the command neans (not illustrated) assigns the i
pictures to be m xed. The latch circuit 83 -conprises | at ching units Ay
for the nunber of pictures being recorded ‘in nenory card-40 and |11
drives 1 latching wunit per one picturgdset fromthe conmand neans (not §
Il lustrated). Second nultiplexer 87 selects ~a signal output from m xing ;
.picture nunber detector 88 as determined by a control signal input from
system controller 90 for output to clear termnal CLR.of first counter
CNT1. As 16 prctures are recorded in nenory card 40 in this enbodinent,

m xi ng pi ctevieparsbehedebeeeepodBimgscottred! sdlgriadatio Yatwh iteuie 83
m xi ng picture nunbers, so it has 15 gate elenents corresponding to each
picture mxamd psetond nmubedplékerouBfuwhesn grtdle «ormaxd ameansr (BG4
controls the gating function of ‘the 15 gating el ements. For instance,
when the outplustigbetl)of askigas theumietu®esl to deddtixednl y The ghatoh
el ement detecting that which is information of a 2 picture mx becomes
gated and citewit0163 ocnmprises gdeitehisgemnits dozecithey numker wefh
is information of .a 3 picture mx i-s gated. Each gating elenent_has its
respecti ve phetwgesnpbeisggniecesdect i 4R MOIQM?&QT@ 1:806ht AL Ee%nt 3,
only one at_any given tinme outputs ‘a hi%h | ogic. Se%Pnd nultiglexer 87
cl ears firstatéhiyRger UnglT1 PEXHOREe Plctur et” from the command means -

(not illustrated). Second multiplexer 87 selects a ‘signal

| % | output from mixing picturefhumbef'detector_sa as determined

- :by a control signal_inpﬁtjfrbm'sysfém :controiler 90 for
output to clear terminal CLR of first]éouﬁteI'CNTl. As 16
pictures are reCo:ded.iﬁ mehory caid 40 in this embpdiment,
mixing picture number detectbf.881must detect at least fzdm.

2 to 16 mixing picturernﬁmbers; so it has 15 gate elements

 ¢o:Iesponding to - each picturé mixing picture number. The -
output signal of first counter CNT1 controls the gating
_function of the 15 gating elements. |

For inéiance, wheh_thé output'signal of first counter

" CNT1 s 0001, iny.the.géting elemént_detegting.that which
is .information.of a '2 piéturé'mix béComeS'gated and jwhen
0010, 'énly the gatiﬁg_elemeﬁt deteéting that which is
information of a 3 picture mix is-gatéd; Eachagatipg element
has 1its reSpective.gating input_signal condition and among
the 15 gate elements, only.one.at'any given time outputs a
high-logic. | | |

Second multiplexer 87 clears first counter CNT1 when



select control signals being input from mxi‘ng picture nunber -
detector 88 and systemcontroller 90 are the sane. Specifically, in the
case of a 2-picture mx for instance, second rultiplexer 87 links the
gating el enent corresponding to a 2 picture mx of the mxing picture
nunber detector 88 and clears firq counter CNT1 whenever the output of
~the gating elenent is a high logic state. First counter OCNT1 counts the
cl ock signal output from synchronous signal generating nmeans 300 and
supplies a 4 bit.output signal to the control signal. generator 85 and
m xi ng picture nunber. detector 88. The control signal genérator 85 '

conprisggleét @dnitRelel WiRfals SHEilnY |dhpdtd NEzdmy Wikinge pyabet
detector . 88. However, the out put 'ofn’ytr he pcontrol si gnal %lgen_e?ator e85 i's

i nput  hambekst dettlekitlredsdr addl tsysten launtidvl vy W0 @fe ttkepi samee
address information output fromlatch circuit 83. For instance, in setting
a 2-pi cspeeifiicaldycontimplthesioms® ofs a2 piicturaimin Loilrebastafhoepati on
~about the digital video signals of a first picture and another picture to
be out paecobd multipliextesr 87t Hdnkisr tthec gatting @NEment caotrespondingn.
Cont r ol signal generator . 85 controls first nultiplexer 84_to . -
t ransf efot Be2opdguref mix of dhecmixizy migkune mupker sdetactane 88 kinds
of usage_ circuits wthin the picture ' ’
- and clears first counter CNT1 whenever the output of ‘the
- gating element 'is a high logic state. First couhter CNT1
counts the clock signal output,_from..synchronous 'signal o/
;geneiating ‘means 300~and_supplies-;_4 bit output signal to
the'_control'signal-generatOI 85 and mixing picture number
detector 88. o |
 The control signal generator 85 comprises 15 gating
elements Similarly“ to mixing;piéture number .detector 88,
However, the output of the control signal generator 85 is
~input to first multiplexer-84 to control the ocutput of the
picture address information output from latch circuit 83.
For--instanbe,'in setting a 2-picture mix, a control signal
is output, causing address informapion.about ‘the digital
- video signals of a first picture and another picture to be
~ output by turns before the first countér CNT1 1is cleared
égain. Control signal generator 85 cdngrols first
multiplexer 84 to transfer the output of latch circuit 83:to
multiplexer 81B-4.
The 3 kinds of usage circuits within the picture

assignment address generator 81B synchronize an address



'assjgnhent address generator 81B synchronize an address  signal,
which is generated by a control signal of systemcontroller 90 in
response to respective conmands that  are input fromthe conmand neans

(not illustrated), to a clock signal output from synchronous signal
generating neans 300 and the output.therepf-is‘input'to 3 input termnals
of multiplexer 81B-4 via a 4 bit address bus. However, -the addresses

are not sinultaneously input to the 3 input termnals at this tine.
That is because only the address of the usage circuit selected in advance
fromanong the 3 usage circuits is applied to the input termnal of

mul tipl exer s8§Bad, MHildP! @ergentifted Brd Sc@nﬁ?éb,éi’gﬁépneﬁfs.e%gg%:eﬁ a

input terminals and its one output term nal as determ ned by a

control sigaehtirolllexf r @0 SiystiBpiEe Ad afesPectSivd hecommdi@ssthatgnake
being input to said input termnal is output. For exanple, when a control
si gnal bei ngnpagut firoamthes tcommend medres @ot o Khisttated)) ned af ¢lock
mul tipl exer 81B-4 is 100, multiplexer 81B-4 selects and outputs . the

si gnal out psignadomoutplatarfir ol rynchrpnousatsignall Reneratimg médns 300
mul'tipl exer 81B-4 selects and outputs the.signal output from address

gener at or 8aBd2. tigen cgdPutmbherscfdrs grput s ecd sinpuk outguminake sofnal
out put from picture m xi ng _address generator _81B-3. _ The signal output

from mul ti pPEt&irlexer, 3B -doutviio a dedkirty addiesd thisssiBpweves, r ébbeout

icture. . . \ L,
precur addresses are not simultaneously input to the 3 input

(4 ‘terminals at this time. That is because only the address of
-_' the usage circui; selected in advance from among the 3 usage
~circuits is applied'to the input terminal of multipieker
n 813%4.' Multipléxer' éiB-4.selects a path to connect the 3
input-términals_and its one output-feiminal as determined by
'a select éontrol signal input from system controller 90 S0
the address signal beihg_input_to said input terminal is
output, Forjexample, when:a.contrbl signal:being input-from
- system controller 90 to select terminal of multiplexer 81B-4
is 100, multiplexer 81B-4 selécts_and'gutputs the signal
outbut from l’frame_address'generaéo;; 81B-1.. When 010,
.multiplexer 81B-4 selects and'éutputs-the-signal output from:'
addiess geﬁeratot 81B-2. When 001, multiplexer 81B-4 selects
and outputs the signal output;fzom picture mixing Address
generator 81B-3. The Signal output from’multiblexer' 81B-4
is input to mgmq#y card_SD.to assign the :ead-ouﬁ picture."
When a pictﬁie is assigned under the control'éignal frbm

'system controller 90, the image data addreés~generatorf 82B

JEp—



When a picture is assignhed under the control signal fromsystem controll-er
90, the inmmge data address generator 82B outputs an address that
corresponds to a 1 pixel wunit to menory card 40 in order to read- out

data (a. digital video signal) that corresponds to a picture. Then, thé
address assignnment of the picture da 6 beconmes synchronized to a

vertical synchronous signal of synchronous signal generating neans 300 and
the clock signal.That is, as can be seen in FIGs.4A and 4B, a regular

- reference clock: signal is generated by self-oscillation occurring in
reference clock generator 310 | ocated within synchronous signal generating-

means 3QGht AN ot e adi¥¥ssi R4t ScofresS6RASNES. aCh.OPlixei' IRRit [ ¢o
synchronous generator 320 only when the control signal input from system

control h¥mdG | sc@td 46 b 6pdeE 66 at€ad- oibedat&h¢acoaigﬁha§'QWQHéU |
system control ler 90 and the - read-out-nmode - control signal of menory card

40 are tgigmnalgdre.thBynccgenesponds 386 auppotare.vEhencal thed addrzey al
sync signal s. synchronized to the rising edge of the clock signal. Anbng
t hese, asﬁxgnmentﬁmnffrtherpietnneedatachegemesaspnchiananédyemblca
synchronous sync signal V.SYNC from- synchronous signal generator 300
,begone|qun1qaitsun¢hm@ﬁpwatalgadhreﬁssnnthanoussngna&egeeema@ﬂng
synchronous signal that .is input is as_shown in FIG 4B1. The vertical
synchr oRe@nsi gl and the clock signal. That 1s, as can be seen in
- FIGs.4A and 4B, a regular reference clock signal is
generated by self-oscillation 6ccurring in reference 'clock _\J
- generator 310 located within ;ynchzondus_signal _generating  N
means 300. I _
AND gate AND1 1inputs a zxeference clock signal to
synchronous generator 320 only when the control signal input
-frbm_ system COhtrdller 90 is at a high logic state. - Then,
| the control signal of system contrbiler 90 and the read-out
—  mode control signal of memory cézd 40 are the éame; - Sync
generator 320'putputslé.vertical'and horizontal sync.signals.'
.syhchronized to the rising edge qf_the;clock signal. Amohg o
these, a clock signal'from reference clock generator 310 and
-vertical synchxonous' sync signal V.SYNC - from synchronous
signal generator 300 become input to the'image,aata address
generator 82B. The vertical synchronous signal that is input
is as -shown in FIG.4Bl. The ~vertical synchxondué signal
shown in FIG.4B1 is input to a clock.input terminal CLK of
ffist'.flip flbg FF1 being JK flip flop, and output through

non-inverted output terminal Q as a waveform shown in



shown im-FIG 4Bl is input to a clock input termnal CLK of first flip flop
FF1 being JK flip flop, and output through non-inverted output termnal
Qas a waveform shown in FI G 4B2. The output signal is input to the
cl'ock input term nal CLK of second flip flop FF2 being JK flip flop and
output as a -waveformas shown in FIC}fBB t hrough - non- invexted
termnal Q The output signal is delayed as nmuch as the- vertical

bl anking time through first and second inverters INL and |N2 as shown in
FIG 4B4 and input to -one input terminal of exclusive NOR gate X-NOR A .
signal that is output fromthe above described second flip flop-is i nput to

the ot her i mrg.,4B2.mM nede Ofoutiput exsigmlfelédcﬁzpetetd Nefrei Sc@gckhoWmput -
FI G 4B3.. The | ogic of the exclusive NOR gate NOR outputs a high lNogic

state only weemilds |CIK cof odecohd flbp flthlebebdzg JRr£lipefiope @hd or

0).. Therefore, a waveform as in FIG4B5 is out put to clear termnal CLR
of second outputr \T2  Sexveformuas eshdfi2 is cFEGr4B3 bghraeughgnaon-
input to its clear term nal CLR and becones counted and synchronized by
the clock siigwerted ptermimal 2. obhecoukpuetivbgnal cisrdelayed ssk much
generator 310 to output _an assigned address of .picture data (16 bits:
BO B15) to @snotpecarvervicrlkirpla @lpxwuumenthm@ts £h68% aardnospcond

address strycture for nmenory_ card 40, wherein glcture sglectlon i's forned
of an addré@geqﬁﬁ;s IN1 and IN2 as. shown in FIG. 4B4 and input to one

_ ‘input terminal of excluslve-NQR gate X-NOR. A signal that is
\*/-' output from the above_desc:ibed,secoﬁd flip flop is input to
| the other input te:minal of thet'eXCIusive'NOR‘gate'X-NOR is
asIShown-in FIG.4B3. The logic of-the.exclusive NOR gate' X-

NOR outputs a high loglc state only when the 1og1c of ‘the

- two input s1gnals are ‘the same {1 oxr _0). Therefore, a -

waveform as in FIG.4B5 is output-to-clear'te;minal CLR of .

_-Second counter . CNT2. Second counter:CNTz'is cleaxed by a
signal input-to_its.clear terminel CLR and becomes counted
and_ synchronized byfthe-clock'Signal output from the -ebove

described reference clock’ generator 310 - to output an '
assigned address of ﬁicture~data-(16.bits: BO-BlS) to memory

card 40 duriné reproduction. | | |
‘FIG.5 shows . a memOIY-eddresSaStIucture for memory card

40, wherein picture:seleetion'is formed of an.:address ‘map

~that assigns selectivelj-in the uppei_bits A7A6A5A4. For

-instance, when 'assigned bits set as A7A6ASA4 is 1001, it is
the 10th p1cture and when 0100, 1t 1s -assigned to be the 5th

picture. In addition, the lower blts A3A2A1A0 form an image



that assigns selectively in the upper bits A7ABASA4. For. |hstaﬁce when
- assigned bits set as A7A6A5A4 is 1001, it is the 10th pi cture and when
0100, it is assigned to be the 5th picture.. In addition, the |ower bit's

A3A2A1IA0 forman inmage . data address of a correspondrng picture, sb
as to be synchronized to a V.SYNGqgenerated in synchronous signal
generating neans 300 and read out from nenory card 40. For instance, when

the first picture is desired to be -displayed, A7A6A5A4 is output as-0000
and when the 16 bit data (0000- FFFFH) of A3-ACH is synchronized to the
V. SYNC and read-out, data of the first picture is read-out and sent ¢ -

to” a repeadugliieBsaul bE BEMRoYIBRpolidiy Dildtite, N 441 £85€Lo O pe
sel ecting one picture, the Iocatlon i n addr ess generator 80 ‘where " the

pi ctur es%ﬁéhtéﬁmzéﬁ agdr eas Vi.SYNC! geherated i asymdGissudene{ ghal
circuit 81B-1. However,. in the case of m xing several pictures "as in

FI Gs. 6/genépatifi§ medngA300 and Z@adaoutddrews mexaquyt dawdndbe preture
m xi ng address generator 81B-3 is applied to nenory card 40. Referring to
FI Gs. 6Ailnstange, 6@hehi the, fiimsthpicturecrice desided tiayrize dispbayed; 310
~of the synchronous signal ‘generating neans 300, a clock signal CLK of
 FI G 6A AZAGASAAt is oum@rt aso 009i0s gnaly whea itheyd 6dhit datafi Fee00and
fifth pictures _throu ,a display,unit 70. S nc enerator 320
'FFFFH) of A3-A H is sync ronized to the C.and read-out,
data of the' first. plcture'is read- out and sent to a
reproductlon buffer memory 50. At this tlme, in the case .of N
: selectlng one picture, the locatlon in address. generator 80
where the plctuxe'a551gnment_address 1s-output is 1 frame
address generator circuit 81B-1. - |
However, in the case of mixing several-pictures_'as“ in
FIGS.6A to - 6C and 7A to : 7C, an address output from
the picture mixing address generator 81B-3 is applied to
. memory card 40.
Referring to FIGs.6A through_scg-first,.in'the réferencé
clock signal generator 310 of the synchronous signal
. generating means 300; a'clock signal-CiK of FIG.6A is output
in order to display the image data of first and fifth
pictures~3through a display unit 70. Syncf'generator' 320
geherates one.-pulsé--per each field as the V.SYNC in
accordance with clock signal CLK as shown in FIG.S6A. A clear
signal CLR which generates 1 pulse for each frame as shown

in FIG.6A, is applied to the second counter CNT2 by the
clock signaIICLK'and V.SYNC. Thereforé, second counter CNT2



gener ates one pul se per each field as the V.SYNC in accordance with clock
signal. CLK as shown in FIG 6A. A clear signal CLR which generates 1 pul se
for each frame as shown in FIGG6A ~ is applied to -the second counter

CNT2 by the clock signal CLK and V.SYNC. Therefore, ~second counter CNT2
becones cleared by each frane, synchron'qed to the clock signal CLK .
and out puts inmage data addresses (BO-BlS! for menory card. 40 fromthe
start point when the vertical blanking period of the V.SYNC ends as
shown in FIG 6A(A3SA2AI AO; 4 bits x 4 = 16 bit = B0-B15). In, the
meantime, the address A7A6A5A4 out put fromthe picture.m xing: address

generator $omdepaslediedoubpuésch f1amé, Psphoheontdedess 0@Be ard rk
fifth picture address 0100 in turns as assigned addresses, at each

clock tinme peEidmel (CXK6 and oktfubs . imaggedatdanddrebses i {BOoBIBYt fiorom
menory card 40 to reproduction nenory buffer 50 by read-out of the
assi gned addtexsory i scandt b0 f of romf the netary nppintruwhene thedi vetrdddal
by FIG6B. This nemory map is information corresponding to 1 frame.
FI G. 6C showdblankingr epei ked tof outhe ¥.SYNQeendssuasngshbun t ha ciFlIE.é 2of
the upper picture is information of the first gicture'and the OR gate
shape of t(ASAIAIAL; pidtliesiX 4nt okérabibm BO-B15) ¢t Bnpi bher emeantdme,
exanple of m xing_ first, second, third, and fourth pictures ,in FIGs.7A
through 7C; the 3AGe%F nTMohoA4 soutpet from the picture mixing address
|  “generator 81B-3 repeatedly outputs a first picture address
N 0000 and a fifth picture'address 0100 in turns as aésigned
| addresses, -at  each ~ ‘clock time period (X726 of FIG.S5).
Image data that is output from 'memory card 40 to
;:éproduction  memory buffer-so by :ead1out"of.-the_ assigned |
-~ address 1is in the form Offa memory map structure indicatéd_*
in by FIG.6B. This memory'map is informatiqn_ corresponding
_to 1 frame. FIG.6C shows a picture mixed through a mixer
. assuming that the circle of the upper picture is information
- of the first picture and thé OR gate shape of the lower
picture is information of a fifth picture. |
As an example of mixing first, Secqnd,.third, and fourth
- _picturés in FIGs.?A'through 7C, the mixing-method is the
 same as described in FIGs.6A through GC,'A7A6ASA4,'being the .
only picture assignment bits, axe,zepetitively'_output in
turns as one of the yalueshoooo,.d001,'0010, and 0011 each
clock period. 'FIG.7B='shows a: memory -map recorded in
reproduction buffer memory 50 in accordance with this and

shown in ‘FIG.7C is a picture mix of 4 separate pictures



sanme as described in FlIGs.6A through 6C. A7TA6A5A4, being the only picture
assignnent bits, are repetitively output in turns as one of the val ues
0000, 0001, 0010, and 0011 each clock period. - FIG7B shows a menory
map recorded - in - reproduction buffer nmenory. 50 in accordance with
this and shown in FIG7Cis a pictyge mx of. 4  separate pictures

-m xed according to the above descrilfed nethod. - Selectively controlling
the addresses of pictures recorded in a nenory card and displaying a
plurality of pictures is possible. As described above, by selectively
controlllng t he picture assignnment address on a nenory card in order to

m x andp 1§b3p|%kcd¥ﬁi(?NtdnﬁﬁéFﬁﬁ3véfﬁbséfhbéﬁ ReEROEE }ébggvﬁggaratus_.
of an digital still eo canmera system conprising a digital stil i deo

caner a gpataoldimduaiieondingses dF piciures £efsrdd@nihng t Rembeynunbers
of the pictures stored in the nmenory card can be m xed and dlsplayed ina

si ngl e. tazde and&ispl ayieng inphmalitwesf picfiredHd. possdibleture editing
apparatus for a digital still video canera system having a recordi ng system

for storingAs dldgasmllhediemhamal byn resleqt iresly amhambbingucthen
system for processing
picture ass1gnment address on a memory: card in order to mix
and dlsplay one or more pictures in a plcture editing
'appaIatus of an digital still video camera system comﬁrising
a digital still video camera and a reproduction devicé, the . oo/
piétures corresponding to the numbers'of the pictuzeS'stoied
~in the memory card can be mixed and dlsplayed in a Single.

frame, thereby creatlng new images.



said-digttal video signal read out fromsaid nenory neans for dlsplay, said
.picture editing apparatus conprising: address generator means(lmmwmuuuu
generating respective picture assignnent addresses and inmage Hl"""
of said nenmory nmeans to enabl e m xing of re than two pictures afd Hishldy *
of the m xed pictures via said reproduct@gg system wherein said address
generator neans further conprises a 1 frame address generator circuit for.
generating an address for 1 picture per frame; a nmulti-picture address
,generatorgégéggeneratlng addresses of pictures to display.a specified .
nunber of res recorded in said nenory nmeans per one frame or nore
separate pictures; and a picture m xi ng address generator for generating
the address for a selection picture by mutually mxing a plurality of

pi ctures for daspl aying J,.cgﬁ \§ bt U £ ok o afgPLEL W1 £LIVIdUD YUHRAAN US

as claimed in cl |n11 compri sing synchronous signal generator

means f0rs§§e&ﬁ10|r{dmgt he {eBBraghg0 gfétéxﬁll ot Megerdaige 2ddigseayerRgidRcr
to be commdn to the said recording and reproducing systens. 3. = A picture

editing agpghalusnafenbeymdans ahdi & Zepwbdueitionheystdne forgprocessing
si gnal output from said address generator means becones synchronized to a
clock sirgsaidodipitallr cnidsso dsigna¥nreadrous ﬁqynﬂsqmmememong means amw S
output. 4. A picture editing apparatus as claimed in claim2 or 3, -
further o@npplayngsaldypuenumenedmuung1anpanahuanqmn;nsxng-

address generator means for generatlng respectlve
N picture a551gnment addresses and_;mage data addresses_of said
memory means to enable hixinqtof more than two pictures and
display of the ﬁixed pictures via said reproductionISYstem,
wherein said address generator means further comprises a 1 frame
-address generator circuit for generatlng an address for 1 plcture
per -frame; a tmxltl—plcture address. generator for generatlng '
addresses of pictures to_diébiay'a'specified number'of'pictures
recorded in said memory meaﬁS'per'one frame or more separate
pictures; and a picture hixingraddress generator for'generating
the address for a selectioﬁl'picture by mutually mixing a

plurality of pictures for displaYing the mixed piCture;'

2. A picture editing apparatus as claimed in claim 1, further
comprising synchronous signallgenerator'means for controlling the
“+time period of said image data address generator to be common to

the said recording and reproducing systens.

3. A picture editing apparatus'as claimed in c;aim 2, wherein
the address generation signal output from said address generator

means becomes synchronized to a clock signal output from said



,_DpeLaefﬁﬁ*UT’§5TH'address generator neans and said synchronous S|gnal
generatln and the entire function of said digital, still, videa
mm \mm A picture editing apparatus as cl ai ned_ in claim 4, .
\ ress generator means, further conprises a selection neans’
for selectlng a signal that is appli to one input termnal of said nenory

nmeans_.a ignals output from.1l frame address gener tor mul ti-picture
ddr L ORraRadsr s1aBda! dneE o Ripe boARe Ehe" 32 SHEREE- 6. ™A pi bture
editing apparatus.-tas clained in claim5, wherein said. plcture m Xi ng
address generator includes a latch circuit whose output is controlled by

sai d gyst el peBEL eéd?&iﬁrj Nabsh¥atls OUP W1 AdULSEn 0E1Q&ga]' ffdopl gLures to

be m xed, a control signal Qgenerator for generating a sign 0 synéhronlze

to & floekesi gimppisﬁ@yraphe?aewﬁ SESREto URELT MY aaﬂt%ltm:lg aRhe
alternating output of said latch circuit, and transfer neans for

tr ansdpdra Bioh hefogkia!l adidresisd deaisﬁaw:r @édns arndi sh 5! gyhbﬁﬂoﬂaass by a
signal output fromsaid control signal generator. 7. A picture editing
devi csama]:lgenmlatimglmam§ andheohe lentdire: fpnction bExsagaadigesal,
generator further conprises a mxing picture nunber detection circuit for
det el i Heideqi agmerat a¥stemaber according to the counting of said clock
signal and control means for selecting output signal of said m xing
pi cture nunber detecting CIFCUIt under- control of said systemcontroller

and _
5. A plcture editing apparatus_as clalmed_in claim 4, wherein

: said address_generator'means_further comprises a selection means | \-3__-
for selectinéﬂa signal'that.is applied.to.one ihput terminal'ef
seid_ inem‘or;y ineans améhg _ sigﬁals output from 1. frame eddress-_
generaﬁor, multi-pictdre address generator and picture mixing

address generator.

6. | A picture editing a'ppar_atu's as claimed in claim 5, wherein.
said_picture mixing addrese'generator includes a latch circuit
whose output is controlled bY-said system controllef alternately
 to output eddge55jof desifed pietures to be mixed, a control I
signal generator for genetating a-signal_to synchronize to a
clock signal of a syn_chronou.s signal g'enerato_r and centrol an
alternaﬁing outputlbf.said latch circuit, and fransfer means for
transferring the output of said latch ecircuit to saiad seleetion-

means by a signal'output_from said control signal generator.

7. A picture editing device as claimed in claim s, wherein said.
picture mixing address generator further comprlses a mixing -
picture number'detectlon c1rcu1t for detectlng the m1x1ng plcture

number accordlng to the.countlng of said cloek 51qnal and control



controlling the counting period of said clock signalg |“"“
with said determned mxing picture number when said m xing pdﬂ“““ﬁ“u un
is determined. 8. A picture editing apparatus as claimed in any of ctais 5

to 7 wherein said address generator nean® further conprises an inage data
address generator for generating an address for plxel data of a digital

vi deo si %@Ansoffé%pééig\é&ﬁgure DU LGnd P Be 4818 nERLAG! BLLLL Bahfler

sel ecti on neans apparatus as c In an

claims 5§ Mg eeﬂréaaé ekest I&hmsoﬁoga&aseésjs%éwléaﬁ%ﬂer 10ng A
picture editing apparatus as clained in claim6, whérein said inage data

addr ess Qe DI i 59 "DERS € Scaurief 19y enser sb@nabe Cos@id NgcToERUI &ifRadUL EHt a
1 frame reference signal by means of a.double counting stage when a

vertical. sgusrdanes sy btlgned idaleresmingdtnixing spidteyechunbepyswhegnshid
generating nmeans, a logic circuit for shaping a pulse in conjunction with a
Signallwmmxingipimtnsejnhmhénrrﬂoéetegmanedount|ng circuit, and an address
counting circuit to output a counting result of the image data address in
conjunction with the reference clock. signal recei ved fromsaid synchronous

signal generating neans and the output signal received fromsaid |ogic
Tircuit. 8. A pleture-editing apparaFus fsr cladme al‘ln SANY |o%| 9&d1MENEr a

systen1substant|allé?as here|nbefore descrlbed\Mtklg %lence to FIG 1
with or Wa HbNeERERcRRad: BARFESS ISNEFAFEr Meafe further Comprises an '

image data address generator for generatlng an address for pixel
o’ data of a. digital video 51gnal of_a picture corresponding to a

signal seiected_from said selection means.

9. A picture editing apparatus.as claimed in any of claims 5

to 8 wherein said selection means comprises a multiplexer.

10. A.pibture editing appafatus aé claimed in claim 6, wherein
said image data address geheratof'comprises a reference_;ignal'
counting circuit to output a 1 fréme reference'siénal by means

- of a double counting stage when a vertical synchronous signal
becomes input. from said synchronous Sanal generating means,:a
logic c1rcu1t for shaping a pulse in conjunction with a signal
received from sald-reference_SLgnal countlng c1rcu1t, and an
.address coﬁnting circuit.to output a céunting result of the image
data addrésé in -conjunction with the reference cloCk signal
received from Said synchrqnous_signal generating means and the

output signal received from_said logic circuit.

11. A picture editing apparatusﬁfor'a digital still video camera.

system substantially as hereinbefore described with reference to



m havi ng nmenory nmeans for storing a digital video sighal;

stemfor processing said digital video signal read out .
fromsaid rrermry means for display aud a picture editing apparatus as '
clainmed in any preceding claim-’ o . '

FIG. 1 with or without reference to FIGs. 2 to 7C of the

IE ﬁomim draW| ngs. 12. - A di gital still video canera system conprising

accompanying.drawings .

i2. A d.igital still video -caméra_ sy-st'em‘-_'COm'p'i'-ising ‘a recording -
system haviﬁg memoi'y means for storing --a di_g'.ital video signal;

a reproduétioﬁ- system for 'pro_cessing'said_'diQital video signal
fead-out from said memory means for display and a picture ediﬁinql

.'apparatus as claimed in any preceding claim.



