[ Name of Docunment] Specification [Title of the

I nvention] | nmage-taking Apparatus and | nage-t aki ng

Met hod [Technical Field] [0001] The present
invention relates to an i mage-taking apparatus and an
i mage-taki ng nmethod. More particularly, the present
invention relates to an i mage-taking apparatus and an
i mage-t aki ng net hod, which are used for taking an

i mage by using a solid-state image-taking device.

[ Background Art] [0002] In recent years, acconpanying
severer and severer conpetition between inage-taking
ab%%W%HQE;qqgﬁﬂ@%éht%QPT521QﬂR$OPaI caneras, in the
field of inage-taking apparatus for consuner

appt F o r&! {[ﬁg?’étla?’éroderrands for better qualities,
| arger-scale integrations and npre advanced

funct i oRBASFGTAK % HPERLAR = PRI HIaGemct i s MBFBOR ded
f nl.y _husin applications so far have al so
sf%ﬁéhﬁicaﬁeiéﬁiag popul ar in the consumer
apﬁbbﬁ?iions. A representative exanple of the speci al
functi'ons is a high-speed i nage-taking function for

taking af ! PRASA! 1:AntIBYCHE AN L 2G Nndliel LAY,
apparatus and an image-taking method. More particularly,
thé present invention relates to an image;taking
apparatus and an image-taking method, which are used for
taking an image by using a solid-state image-taking
device. |
[Background Art]

[0002]

In receﬁt years, accompanying severer and severer
cdmpetition between image~taking apparatus represented by
digital cameras, in the field of image-taking apparatus
for consumer applications, there are deﬁands for better

- qualities, larger—scaie integrations and more advanced
functions. For this reason, special functions provided
for only business applications so far have also started
becoming popular in the consumer applications. A
representative example of the special functions is a
high-speed image-taking function for taking an image at

an image-taking rate higher than a normal rate.
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[0003] In the conventional inmage-taking apparatus,
the size of an image to be processed at a high rate is
converted into a small size such as 1/4 of the
standard inmage size and 4 images each having such a
smal|l size are enbedded in an inage of the standard
rate in order to realize a high-speed i nage process
(for exanple, refer to Patent Docunent 1) In

addi tion, by adoption of a circuit structure for
processing data froma sensor in parallel, the anount
of i mage data processed per tine unit can be
inngﬁgéd in order to inplenment the high-speed i nage
processlﬁgggﬁexa le, refer to Patent Docunent 2).

[ 0004] ofrPY SR G iRdy REPBRCHERT BB AR Pat 'Bhf
Docunent 1 cited above, however, for a standard-rate
i hge Feddt 4889558 PedfiqcesregnBidai MtP 536 dfi ty of
smal | - si ze .i nages as. expl ai ned_above, in order to
i%‘b‘fear;t edgr'hﬁﬁtlo- §i ’?lga]r]rrégse 5H€hb930ﬁé4 AT 5 5GarERER
process,._specifications are required for da .
r%ﬁéé%ﬂ%ﬁfeaﬁag F eprodfiticioon Bﬁgéggs%%?hlﬁ1%9§hgeab%ﬁc%?e
t [€ ;PrLabl S as @ _risi g, nanulfnact rin
(éﬁgé%ﬁ% anlggk %% ed%ﬁgwbl|??.d?ﬁgadﬂ?iion?r Srsﬁ%mn

A0SR L ol o PO, o

ment 1 one ere ro suc ng

‘%%%e&63§8%ﬂﬁgﬁ9tfi? &Heaghigfgﬁ,:%y adoption of a circuit

structure for processing data from a sensor in parallel,

the amount of image data processed per time unit can be

increased in order to implement the high-speed image

process (for example, refer to Patent Document 2).
[0004]

As shown in an invention described in Patent
Document 1 cited above, however, for a standard-rate
image recorded as a result-of embedding a plurality of
small-size images as explained above, in order to display
small-size images one by one at reproduction process,
specifications are required for data recording and
reproduction processes. In consequence, there are
problems such as a rising manufacturing cost and a lack
of generality. In addition, as shown in an invention
described in Patent Document 2 mentioned above, there are

problems such as a rising cost to manufacture the circuit
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for parallel processing and |ost portability. [Patent
Docunent 1] Japanese Patent Lai d-open No. Hei 8-88833
(Paragraph nunbers [0011] to [0014] and Fig. 1).

[ Pat ent Docunent 2] Japanese Patent Lai d-open No. He
8- 251492 (Paragraph nunbers [0018] to [0027] and Fig.
1). [D sclosure of the Invention] (0005] It is thus
an object of the present invention, which addresses

t he probl ens descri bed above, to provide a |ow cost

i mage-t aki ng appar atus capable of storing an inmage
taken at a screen rate higher than a standard rate in
t FRT RAtEMSar BREGCHF BeRp faichast] 90pbIPititvaddi tion, it
i s anot her object of the present invention to _provide
an iragEtt BRFHE MetHod” eRpatt e Fortenst briAgPRaR Nagdel
m$l§%%£§3 been taken at a screen rate higher than a
sta FAFEIFAPE Mt e IOl y t9i HYH 41 gPftaf19at Th:
| ow_cost 0007 N order to solve the, probl ens .
dodZERRhY bagtiny B SERTuiR SR RS- Fed

desCrIAER SBOVE"T £ aioh o LAY pHsedr
Al R I G TR

iﬁggg-t i.ng deyjc The .i mage-taking apparatus is
char acc]t%ﬁr% e 9i %h? ﬁial}vetrﬁé % paratus 3

{0005]

It is thus an object of the present invention,
which addresses the problems described above, to provide
a low-cost image-taking apparatus capable of storing an
image taken at a screen rate higher than a standard rate
in the contemporary video format.

[0006]

In addition, it is another object of the present
invention to provide an image~taking method capable of
storing an image, which has been taken at a screen rate
higher than a standard rate in the contemporary video
format, at a low cost.

[0007]

In order to solve the problems described above, in
accordance with the present invention, there is provided
an image-taking apparatus for taking an image by using a
solid-state image~taking device. The image-taking

- apparatus is characterized in that the apparatus
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i ncludes: first conpression/coding neans for
receiving the data of an image, which has been taken
in an image-taking process at a first screen rate,
and carrying out a conpression/coding process on the
i mage; tenporary storage neans for tenporarily storing
the data of an inage obtained as a result of a
conpr essi on/ codi ng process carried out by the first
conpr essi on/ codi ng neans; deconpressi on/ decodi ng neans
for reading out the data of an inmage taken during a
predeterm ned period of tine fromthe tenporary
stBfa¢deTreans at a second screen rate |ower than the
first screen rate and carrying out

. | . a .

deconpr &4EFbnFABRGHA NP YOEERS BrpRhd ArmE§e =i BhRd othe
from (tgge t enpor ar st.orage neans; sec_ond . .
c 8D 55BN ABGAPng iEah S 0 PEERr Fo KRRy Butery image-taking
congrgg;iq$/c%ding rocess on an I,mage obtained as a
BEUFTo 0t Ro ABEbNTYERS] o Gec B ng PROCKR S eart | ed
out by t.he de gggregiioq!%pc%gin means; and storage
MEAMRT 51 &Y SPIAYY t RECitTa O8F S8R THAYY obtai ned as a
result of conpression/ codi ng. prqcess cagried out
t he secoﬁﬂsgoar é%gFgﬁ'c% ) %%%nf?mofﬁﬁb ¥ f??rlngkpﬁe
GLRL dance Whihe ! 85 MGL-LAKI De.dppAALYS 4
compression/coding process carried out by the first
compression/coding means;

decompression/decoding means for reading out the
data of an image taken during a predetermined period of
time from the temporary storage means at a second screen
rate lower thén the first screen rate and carrying out a
decompression/decoding process on the image read out from
-the‘temporary storage means;

second compression/coding means for carrying out a
compression/coding process on an image obtained as a
result of the decompression/decoding process carried out
by the decompression/decoding means; and

storage means for storing the data of an image
obtained as a result of a compression/coding process
carried out by the second compression/coding means,

[0008]

In accordance with the image-taking apparatus
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descri bed above: the first conpression/codi ng neans
recei ves data of an inmage, which has been taken in an
i mage-taking process at a first screen rate, and
carries out a conpression/coding process on the
i mage; the tenporary storage neans is used for
tenporarily storing the data of an inmage obtai ned as
a result of a conpression/coding process carried out
by the first conpression/coding neans; the
deconpr essi on/ decodi ng neans reads out the data of an
i mage taken and stored tenporarily in the tenporary
sHeF e VE&uri ng a predeterm ned period of tine
from the tenporary storage neans at a second screen
rate | oWBf TERER THPHGSELPNEEPRERD rita @ ceavPPedabutor
a deconpressi,on/ decodi ng process on the inmge read out
f FON™a%fe SH58r BRY et dGdeRedRs a0t HBagRTigHelng process
conpressi on/ codi ng neans carries out a '
| c%ﬁp?é%@?ﬁhﬁ&ﬁ&?ﬁgrﬁF%téggi6ﬁr5ﬁe?n8@E Dbt ai ned as a
resul t of. a dego ression/decoging gropess carried out
bR HE HECE B R BRY ditodPn§ fedMeS®and the st orage
means i hgsgcejmfgr st osri r}g t he datasof < %Sfi mage i1
obt ai neG"as 3 PEEHY SFPTEIRMAPT L STONESUITRY CHFBRERE Y
SIS W BYLNgSSoand ROMBLERRbeML S ONT NG, 11 TRRRS, S
compression/coding process carried out by thée first
compression/coaing means;

the decompression/decoding means reads out the data
of an image taken and stored temporarily in the temporary
storage means during a predetermined period of time from
the temporary storage means at a second screen rate lower
than the first screen rate and carries out a
decompression/decoding process on the image read out from
the temporary storage means;

the second compression/coding means carries out a
compression/coding process on an imége obtained as a
result of a decompression/decoding process carried out by
the decompression/decoding means; and

the storage means is used for storing the data of
~an image obtained as a result of a compression/coding
process carried out by the second compression/coding

means.




If the second screen rate is the contenporary

standard rate, for exanple, the data of an inage taken
in an image-taking process can be obtained at a

screen rate - higher than the standard rate. Thus, even
if the data of such an image is supplied to the first
conpression/coding neans at the high-speed screen
rate, the second conpression/coding nmeans carries out
a conpression/coding process on an image obtai ned as

a result of a deconpression/decoding process carried
out by the deconpression/decoding neans at the

st andar d i &Pe, sapend t3Eresrorage Aeahle | qonisEPporary
storing the data of an jnmage obtained as a result of
t REAROMHF eionACSd PRy PR ocldrs Bder PddaBuimane thpken in
second conpression/coding neans. [0009] That is to
53y, 'PHISCCOIREECHRER e TRt Al aRengt apiiefttugate
pﬁgvided by the present invention, if the data of an

REGRST o il iieed LEBILHR TaT51 ABiHBr eReibriicoirngata of

nean$ at the fi.rst scLee rat%%%t e second . ]
cONPY e¥3i T oditn G RRahS™ &t rli diptacompression/coding

i Qn/ codi i bt ai ped
(BSTHT B e BaTBHBPER| SR SRY pPOCERIO i ch i 5
cg&&'ed Qutg%%d.the deconpr.essi on/ deco
the

ression ing means carri g'ﬁ%g@ﬁ?%?’ a%ing
T P8RRI P | e h SR Tt ReCTTR RS LRSS

rS{gheég"%le% §R8§39§b§£ined as a result of a

decompression/decoding process carried out by the
decompression/decoding means at the standard rate, and
the storage means is used for storing the data of an

. image obtained as a result of the compression/coding
process carried out by the second compression/coding

~ means.

[06009]
That is to say, in accordance with the image-taking

apparatus provided by the present invention, if the data |

of an image is supplied to the first compression/coding

means at the first screen rate, the second
compression/coding means carries out a compression/coding
- process on an image obtained as a result of a
decompression/decoding process, which is carried out by
the decompression/decoding means, at the second screen

rate lower than the first screen rate, and the storage
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means is used for storing the data of an inage
obtained as a result of the conpression/coding
process carried out by the second conpression/coding
nmeans. |If the second screen rate is the contenporary
- standard rate, for exanple, the data of an inmage
taken in an image-taking process can be obtained at a
screen rate higher than the standard rate. Thus, even
in the case of such an inmage, the existing circuits
can be used as the deconpression/decodi ng neans and
the storage nmeans. In addition, the storage neans can
bBEHER A H5°8t HPF NGt PFERI ddtea S5t 2aRt| ARgENG%E (GREained
conte |deo f or mat conforn1n to the standard
rat ¢ “?L o6t TPRat oM He S Y S04 &B%P%%%‘?%%/C@&&“lﬁs out
s data of, an (gﬁ_ whi ch _has_ been taken

E ﬁlrecelv
fiighaX TEGERPaRPHE: BT OLENS K1Y "FRPSL Jér EBR FaFRld
an arr out co ressi on/ co r ocess on t he
gre vvhle(r%:asutﬁ E%ter“apr ragtyo'rsg g?‘r’é(gn’%atei 's T@ed for
%I‘H EQEI ngfthe data %f an i I mage imobt altnid as
a re u % e conpreSS|oﬁ‘c alng processag§arP

g e bE Lo COMLPSR W EERdLA9 EA Nl Ty gﬁe

storage capacity o orage neans can e re UCE

ASt dhdBstbbicel U kg POSSERl €41 0L DT EVENt, £ @grﬁogﬁ %argge,

'manufacturlngthe|maeta|nga aratus omril

ik etxqs%ﬁ%ecﬁ‘@uﬂﬁé &L RN 55895 tgken at a screen
rate higher than e standard rate in the
QRﬂkﬁﬁH@%@&MHY&égﬁﬁi%g'means and the storage means. In
addition, the storage means can be used for storing the
data of an image in the contemporary video format
conforming to the standard rate. On top of that, the
first compression/coding means receives data of an image,
which has been taken in an image-~taking process at a
first screen rate, and carries out a compression/coding
process on the image whereas the temporary storage means
is used for temporarily storing the data of an image
obtained as a result of the compression/coding process
carried out by the first‘compression/coding means. Thus,
the storage capacity of the storage means can be reduced.
As a result, it is possible to prevent the cost of
._manufacturing the image-taking apparatus from rising and

to store the data of an image taken at a screen rate

“higher than the standard rate in the contemporary video




format. [Brief Description of the Drawi ngs] (0010)
[Fig. 1] Fig. 1 is a diagramshowi ng a typical system
configuration of an inmage-taking apparatus according
to an enbodinent. [Fig. 2] Fig. 2 is a diagram show ng
flows of data in a high-speed screen rate node. [Fig.
3] Fig. 3 shows timng charts of typical operations
+ carried out by the imge-taking apparatus according
-to the enbodinment. [Fig. 4] Fig. 4 shows a flowchart
representing processing carried out by a contro
section during an inage conpression process perforned
b§ommatconpr essi on/ deconpression circuit. [Fig. 5] Fig.
5 shows timng charts of typical operations to once
cip¥iehliesgrippioduet itdre proevésgsbnly. [Best Mode for
Carrying out the Invention] [0011] An enbodi nent of
t hd 3l8dent invention is explained by referring to
diagrams_as follows. Fig. 1 is a diagramshow ng a
typi cal [Ey8teld EBAFi §ukatd sHagramnshauyed takivg cal
appar at us 100 accordin to the enbodi nent. The
| At LerhdIupphtar 00 ‘BAgRRtaking apparatus

according to an embodiment.

[Fig. 2] Fig. 2 is a diagram showing flows of data
in a high-speed screen rate mode.

[Fig. 3] Fig. 3 shows timing charts of typical
operatiéns carried out by‘the image-taking apparatus
according to the embodiment.

[Fig. 4] Fig. 4 shows a flowchart representing
processing carried out by a control secticn during an
image compression process performed by a
compression/decompression circuit.

[Fig. 5] Fig. 5 shows timing charts of typical

operations to once carry out a reproduction process only.

"fBest Mode for Carrying out the Invention]

[0011]
An embodiment of the present invention is explained
"by reférring to diagrams as follows.
Fig. 1 is a diagram showing a typical system
configuration of an image-taking apparatus 100 according

to the embodiment. The image~taking apparatus 100 shown
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in Fig. 1 includes an i mage sensor 101, a
preprocessing circuit 102, a canera-signal processing
circuit 103, a conversion processing section 104,
conpr essi on/ deconpression circuits 105 and 109, a
menory control circuit 106, a RAM 107, a displ ay
processing circuit 108, an optical disk 110, a
nonitor 111 and a control section 112. [0012] The

i mage sensor 101 is a unit for carrying out a
phot oel ectric conversion process to convert a |ight
beam generated by an object of photographing and
réBefved byl gapeneht adecsgacng a0k ens rirpRraswpEéped
in the image- taking apparatus 100 into an electrica
sFyharit /i FageresRISHRAoPrrses hReaFiscwt 103, a

i mage-taki ng device of a CMOS %Conplenentary Met al
RP UL B HFEGEE B t5/5E1°Phé “fmage  sensor 101 has

an enbedded sanpl e hold function of _carrying out a
PR G 4 6 PR ¥ Q8 AEPHYS S pl B e} 4970 AdBPTEEY
sust ai '

. i ! %.g:ogd S{{)\I (Si%gﬂllalgi se) .ratjo. }10%183%L The

| e TerddrUtb1 Y capabl %4 FedUP R bR 557 BRal

(AT dBhngr aeetiindishifhe Spudidandngnar fan

w%%%ﬁyﬁg% iggrlf%gnple, in a high-speed screen rate

nbde t0 read out a signal at a high speed, the inage 9
[0012]

The image sensor 101 is a unit for carrying out a
photoelectric conversion process to convert a light beam
generated by an object of photographing and received by
components including a lens unit employed in the image-
taking apparatus 100 into an electrical signal. The image
sensor 101 is typically an image-taking device of a CMOS
(Complementary Metal Oxide Semiconductor) type. The image

.sensor 101 has an embedded sample hold function of
-carrying out ‘a CDS (Correlated Double Sampling) process
- in order to sustain a good S/N (Signal/Noise) ratio.
[0013]
The image sensor 101 is capable of réading‘out a
signal at a high speed, i.e., at a rate of at least &0
fps (fields/second) deséribed in the specifications of an

NTSC system. For example, in a high-speed screen rate

mode to read out a signal at a high speed, the image
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sensor 101 typically reads out the signal at a 240-fps
.rate, which is four tines a standard rate. [0014] The
i mage sensor 101 also has a function to reduce the
size of an inmage w thout changing the field angle,
~that is, a function to decrease the anmount of inmage
data per franme. The i nmage sensor 101 executes the
function by summng up signals of adjacent pixels
havi ng the same color in a two-dinensional pixe
matri x of the inmage- taking. device to produce a sum
signal and outputting the sumsignal at the sane tine
f ¥ ekarkdile tyRiaa brocessis outotibpusipiadelatsipgRaPsTos
one |line. By carrying out such a pixel addition
proces&hich 18 positimest ¢ Eheréase e mage

SMAtChIng rate without raising the frequency to read
outl Bﬂﬁél signals. It is to be noted that, by
adjustlng t he nunber of pixels subjected to the pi xe
add| ti ohHryeadss sepeofs ﬁ%s‘%]r%‘? hat aoéflﬁattl?iﬁa'g% reduce
nal.s at any, arbitrary screen rate. The

: ﬁi F&@@ngnﬁnc+T%ﬁﬁtw%E§?u C5a3?+?ﬁuﬁhﬁ(ﬁl91d angle,

D e 204505 S0 O s Bl
e i g
%Qmmdng up signals of adjacent pixels having the same
color in a two-dimensional pixel matrix of the image-
_taking.device to produce a sum ‘signal and outputting the
sum signal at the same time for example in.a process to
output pixel signals of one line. By carrying out such a
pixel addition process, it is possible to increase an
image switching rate without raising the frequency to
read out pixel signals. It is to be noted that, by
adjusting the number of pixels subjected to the pixel
addition process, it is possiblé to output image signals
at any arbitrary screen rate.

[0015]

The preprocessing circuit 102 is a circuit for
controlling the gain of an image signal output by the
image sensor 101 by carrying out an AGC (Auto Gain
Control) process. The preprocessing circuit 102 then

carries out an A/D conversion process to convert the

10




i nput anal og i mage signal into an output digital image
signal. The canera-signal processing circuit 103 is a
circuit for carrying out canera-signal processing on
an inmage signal output by the preprocessing circuit
102. The canera-signal processing includes a

whi t e- bal ance adj ustnent process, a color correction
process, an AF (Auto Focus) process and an AE (Auto
Exposure) process. It is to be noted that, in a

hi gh- speed screen rate node, the resolution of an

i mage signal output by the image sensor 101 is | ower
t FaR G Fealegol oo ns Bnal didrdar dovtiitte HoddalThuage

t he proceSS|ng circuit 102 and the canera-signal
p?b%fgags hei TN 42 FOFar ePEARRBT @ D1 ThRE 58T n’gs &h

i nage si naI W t hout increasing the _operating
Jelgﬂ%%or[ seisylngrh%“c W@F@u B b dESeRg 1§€c??o‘ﬁn

n C rr out a size adj ustnent
pPE%% fl&ﬁa F%%Tgﬁ’ Eo?%ﬁﬁﬁﬁiéﬁr dEesd2on The

: d th mer na

R e s ﬁswﬁ b7 15 oft L e =d6h0r si on
t 104 t

péﬂ" %?rﬂsﬁ? Bl oh sl oEmagErer b %“rroec%g.%eanf%%m

SRR TSR P e brbdndts
'f%‘%yﬁElegeOH$téﬁnéhéﬂq QEQSrhiékﬁ%ﬁéég é%f% t% mode,
the resolution of an image signal output by the image
.sensor 101 is lower than the resolution of a standard
rate mode. Thus, the preprocessing circuit 102 and the
camera-signal processing circuit 103 are capable of
processing an image signal without increasing the
operatiﬁg frequency.

[0016])

The conversion processing section 104 is a section
for carrying out a size adjustment process and a display
discrete reduction process on an image signal received
from the camera-signal processing circuit 103. 1In
addition, the conversion processing section 104 also
carries out a size adjustment process on an image signal
received from the compression/decompression circuit 105.
It is to be noted that the display discrete reduction

_process is carried out only in order to output a signal
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to display processing circuit 108. The displ ay
di screte reduction process is a process to discretely
elimnate excessive fields in order to adjust the
nunber of fields per time unit to a field count (in
this case, the nunber of fields per tinme unit is 60
fps) prescribed in display specifications of a
di splay unit enployed by the inmage- taking apparatus
100 to show an i mage taken in the high- speed screen
rate node. In the adjustnment of the size of an inmage
signal output by the camera-signal processing circuit
103, 9437 300 BYEFS F RN Proidensitng 08ect Ton diGsles diapeabie
of carrying out different size adjustnent processes
| FEGrdEOn #rOGEPAt 1B JiRfivHesEo tpheiscretely eliminate
conpr essi on/ deconpression circuit 105 and another
sTHfFAS 1 vieo TiRédai 1 AT SCe et cFhe urwbEDB o f[ be¥gs
The caonpression/ deconpression circuit 105 is a
KT diitier GPitaFPyf nbr ot @U@ iBsEP bR/ €5t ndhEr BRERSE
on n_.imge signal received fromthe conversion,
p?foc’%%dﬁg%%eisgiﬂ%nurfcm i5y Q4 6BET oRT Bt CEtRGd . FiagkaY
encodi nmet hod sugg‘a a JPEG (Jojnt Photographic
ST VAP GURS REthOUSPUAY JAdTt PBRLOYSR bY the mage-
conpr.essi on/ deco ssion circuit 105 alsq carries
ST 25 BBEABF 681 B de SaiCHg *Pr SRBES HEThe™ Loaeion-

t f till.signal recejved fromth r .
BB rTefhurr oS e Thohbt bR e PFCENY ide o€
%u&%ﬂmge signal output by the camera-signal processing
circuit 103, the conversion processing section 104 is
capable of carrying out different size adjustment
processes in order to output a signal to the
compression/decompression circuit 105 and another signal
to the display processing circuit 108.

[0017] |

The compression/decompression circuit 105 is a

circuit for carrying out a compression/coding process on
an image signal received from the conversion processing
section 104 by adoption of a still-image encoding method
such as a JPEG (Joint Photographic Experts Group) method.
In addition, the compression/decompression circuit 105
also carries out a decompression/decoding process on the

coded data of a still signal received from the memory

‘control circuit 106. The memory control circuit 106 is a
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circuit for controlling operations to read out inmge
data fromthe RAM 107 and wite inage data into the
RAM 107. The RAM 107 is a nmenory used for tenporarily
storing inage data received fromthe nenory contro
circuit 106 by adoption of a FIFO (First In First
Qut) nethod. Typically, the RAM 107 is an SDRAM
(Synchronous Dynami ¢ Random Access Menory). [0018]
The di splay processing circuit 108 is a circuit for
generating an image signal to be displayed on the
mopitor 111 from an inmage signal supplied by the
cOVETST dif™ FPBLESSH Y SRR OPO4TEr Teafe out image data
?qgg S|on/dﬁ§ ngre55|on circuit 109. The displa
pt BB SE NG Ehi £79 0F Sifpgregs dgha ’g‘é“rfér‘%lteeé‘ éé-
S| he nmonitor 111 for dis an i nage
hi Houh Aol B Rrt i gnais et FoRPOG S SeeTinG
t ical an LCD UId stal Di s a ynit., T
RS s SR PR 'ify%l ATehie 16s
ner throu | b [.n ke oht ai ned

esult of % a process to rep mt he

_%icc?allyén/s.g 1&}QM i(ppl%] TE%RAI%/I i%bnchronoué.sl IrD ni:u{u.c

ressi econpr essi on CI rcul

flgé{ncﬁﬁ?r[ &Qélcg OM& @r\);)orrpr essi on/ codi ng Pl‘ ocess on .an
i mage signal received fromthe conversi on processing
13 [0018)

The display processing circuit 108 is a circuit for
generating an image signal to be displayed on the monitor
111 from an image signal supplied by the conversion
processing section 104 or the compression/decompression
circuit 109. The display processing circuit 108 supplies
the generated image signal to the monitor 111 for
: displaying an image represented by the signal. The
monitor 111 is typically an LCD (Ligquid Crystal Display)
unit. The monitor 111 is a section for displaying a
camera-through image being taken or an image obtained as
a result of a process to reproduce data from the optical
disk 110.

[0019]

The compression/decompression circuit 109 is a

circuit for carrying out a compression/coding process on

an image signal received from the conversion processing

13




section 104 by adoption of a noving-picture encodi ng
nmet hod such as a MPEG (Mving Picture Experts G oup)
met hod. I n addition, the conpression/ deconpression
circuit 109 also carries out a deconpression/decodi ng
process on the coded data of a noving picture received
fromthe optical disk 110 and outputs the result of
the deconpression/ decodi ng process to the display
processing circuit 108. The nonitor 111 is a section
for displaying a noving picture fromthe display
_processing circuit 108. 1t is to be noted that the
N tiem i%f banaderpivvidfed mexiegnal¢yure anfeding

I mage-taki ng apparatus 100 or, as an alternative, an
iTHf S&chors ont PRAT | Pva g Jaskure Bpeiba &aeap)
apparatus_can be provided in the |mge-taking .
dppdrat-ustr RAHE LergubEei FOTRI D3I AN SPORPEEFS121 .
[00%8%] The control section 112 is a mcrocontroller

i M Tdithg%d PP (Tt WrtoleSEFRBPERTTHOn /S ROM PRead

Only Met d Rand Al Me . The -
PIES BURPE Tof=LARIR g “pPBG AP S o) et g
th Like i t trol the oth
JBorGi SRt T hett Tdgd. FaR RE LA iU Ao g of the
di nat ed . 10021 [t is t ! ted that .
RS el AT’ 87 008 Phgt Tl Iva PaBE AP AL

recording ne
%%J%UE%SEb%.o%h%h%m%%tor 111 is a section for displaying
a moving picture from the display processing circuit 108.
It-islto be noted that the monitor 111 can be provided
'externally to the image-taking apparatus 100 or, as an
alternative, an interface for outputting a signal to an
-external apparatus can be provided in the image-taking
apparatus 100 as a substitute for the monitor 111.
- [0020]

The control section 112 is a microcontroller

including a CPU (Central Processing Unit)}, a ROM (Read

Oniy Memory} and a RAM (Random Access Memory). The CPU is
a unit for executing programs stored in the ROM or the
like in order to control the other components of the
image-taking apparatus in a coordinated manner.
[0021]
It is to be noted that recording media used for

storing image data obtained as a result of the
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conpr essi on/ codi ng process adopting the MPEG nethod is
not limted to the optical disk 110. For exanple, the
recordi ng nmedia can al so be a magnetic tape, a

sem conductor menory such as a flash nmenory, an HDD or -
the like. The recording nedia is basically a recording
medi a that can be nounted on or renoved fromthe

i mge- taking apparatus 100. In place of the recording
media that can be nounted on or renoved fromthe

I mage-taking apparatus 100, it is also possible to
enpl oy an irrenovabl e recording nedia, wth which data
cetinyeE s sapar angdto yr ewgs sofadgptdnerubhe 5 Esh metherf dse.
[0022] Fig. 2 is a diagramshowing flows of data in a
hefh-lSpdégdsEpebhe reptel grddeiskuhed i ofglr BRaBRES s HEvin
in Fig. 2 are a portion of blocks shown in Fig. 1 as
tFeosligek et at AN t3picdle @onrppaEdE i B¥Pf ot he

i mge-taking apparatus 100. It is to be noted that
RN ANIBGESRoMATAEY S8l ¢S Pi AéaFlpres®ilis 28 HPBwHf
data.. .In the follow ng description, processes are

eXf ditfed i TPt erFhe TSR EhBedE? rond 2 SihodH Yar et 8ERIF 10T
ST bRt DR 2 o027 L] o (1] I
ptra Ciensgs aBBa%QtLgHP(?O‘.Si gxqa,{)lgget pou t% trba%or&?ng media
that can be mounted on or removed from the image-taking
apparatus 100, it is also possible to employ.an
irremovable recording media, with which data can be
‘exchanged by way of a communication interface.

[0022]

Fig. 2 is a diagram showing flows of data in a
high-speed screen rate mode. Functional blocks shown in
Fig. 2 are a portion of blocks shown in Fig. 1 as the
blocks of the typical configuration of the image-taking
apparatus 100.

. It is to be noted that each arrow showh as a bold

line represents a flow of data. In the following

description, processes are explained in terms of the
arrows, which are each denoted by a reference numeral.
[0023]
[Fiow (1}] The convefsion processing section 104

carries out a process on an image signal output by the
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camer a-signal processing circuit 103 at a field count
of 240 fps in order to reduce the count to 60 fps
prescribed in the NTSC specifications and supply an

i mge signal obtained as a result of the process to
the display processing circuit 108. To put it
concretely, the conversion processing section 104

di scretely elimnates excessive fields in order to
reduce the nunber of fields per tine unit to 1/4.
Then, the display processing circuit 108 generates an
i mge signal to be displayed on the nonitor 111 from
t¢rand reage 9siagnatosegplnced ibgutihel 08 oriv er filgdd count of
processi ng section 104, and supplies the generated
2y ers grabrderthe yeshiceothel gopnt & P fpisngreapribed
i mage represented by the signal. [0024) [Flow (2)

Wie - ien dITEEn e gl Birafricnss andgSyeelY o iTQger 6é8N9es a
request nmade by the control section 112 as a_request
tPided §spproEesslt @i ébsr BrafreF kR, ththiddRPLAY taken
at a high speed, in accordance with an operation
RIS F 186t ChyciHe Wer , TP hvk obv SS¥ISER BB e8RS ng
section 104 transfers an image_si gnal repres?nttng an
iqﬁﬁﬁggﬁlpﬁ Qﬁoﬁﬁﬁ?EQQqugtigntaoﬁh iscretely elimindates
conpressi on/deconpressjon circyit 105. At that tipe

R OafSdPa P &S LLUTR IR Gr GBe8TRER i ITDGAL 0Tt RESS

06 a2 A3k cJOL PP, MRS SPASL 1 i%pr b 800V 2l
circuit 108 generates an image signal to be displayed on
the monitor 1il from the image signal supplied by the
conversion processing section 104, and supplies the
generated image signal to the monitor 111 for displayingr
an image represented by the signal.
[0024]

[Flow (2}] When the conversion processing section
.104 receives a request made by the control section 112 as
a request to start a process to record an image, which is
taken at a high speed, in accordance with an operation:
carried out by the user, the conversion processing
section 104 transfers an image signal representing an
image with an adjusted size to thé
compression/decompression circuilt 105. At that time, no
discrete reduction process is carried out on the image

signal. To be more specific, the conversion processing
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section 104 changes the size of the inmage represented
by the imge signal received fromthe canera-signa
processing circuit 103 to typically 512 pixels x 192

pi xel s and, then, transfers the inage signa
representing the image with the adjusted size to the
conpressi on/ deconpression circuit 105. The size of the
image is adjusted to conformto specifications of the
conpr essi on/ deconpression circuit 105 and the RAM 107.
[ 0025] When the conpression/deconpression circuit 105
recei ves the imge signal fromthe conversion
presddosi hg4 seandemn thed sikkeoohipe eswiosn/rdpcoapriessilon
circuit 105 carries out a conpression/coding process
ddeptimaget hednIPEG ardtiedd fommt bee s¢agria-séggeher at e
coded data in accordance with a command received from
e Ce6RELPe| Clugett diP3112. typémalined emdrpleont %
circuit 106 tenporarll stores the coded data

ARG Fednfr ot the © eE§s bR/ HerthpridssiloneRr eeenting
105 in the RAM 107. In this way, the RAM 107 ‘
éﬁfﬁﬁﬁ?ﬁ?e@l?mdﬂéadﬁb&sﬁﬁedaééﬁ t%dﬁ#ﬁg a

predetermn eriod of tine. Fl ow ( 3) en

tor?é‘PﬁEﬁﬁWn? ‘g‘?ﬁ%recﬁsrlé’ﬁ}l Fli%lt ]e%gél v%&e L tthteo

read out coded q?ta stored tenporar %y i.n the RAM 107
eet fid %‘gﬂﬁ‘iﬁ $E B OF o0 (Fpecitications of the

compression/decompression circuit 105 and the RAM 107.
[0025]

When the compression/decompression circuit 105
receives the image signal from the conversion processing
section 104, the compression/decompression circuit 105
carries out a compression/coding process adopting the
JPEG method on the signal to generate coded data in
accordance with a command received from the control
section 112. Then, the memory control circuit 106
‘temporarily stores the coded data received from the
-compression/decompression cifcuit 105 in the RAM 107. 1In
this way, the RAM 107 accumulates image data produced
during a predetermined period of time.

[0026] |

[Flow (3}] When the memory control circuit 106

receives a request to read out coded data stored

temporarily in the RAM 107 from the control section 112,
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the menory control circuit 106 reads out the coded
data fromthe RAM 107 at rate of 60 fps and supplies
the data to the conpression/deconpression circuit
105. The conpressi on/ deconpression circuit 105 carries
out a deconpression/decoding process on the coded
data received fromthe nenory control circuit 106 and
supplies a result of the process to the conversion
processing section 104. |In accordance with a request
received fromthe control section 112 as a request to
record data onto the optical disk 110, the conversion
pEbe eBdngry swettiron ¢daceipplltegeatihecinuges sigpesl data
received fromthe conpression/deconpression circuit
1650msthe FedlM0 7ot hete defc difpLession/ serwidiary theodets
to the conpression/deconpression circuit 109. The
cBRAPHRR SHEEEERPY e8P Eisieoni £1109i€okier t Shehe
image signal received fromthe conversion processing
SECHRH7P S 1004 deRPBP B #dlAth ¢ 15t tir 80P Fig ash @ UVPEG
fgrnat and . stores the picture onto the optical disk
1995 TRIGF AL oW BP6RAERY PERRE SSoRPeFRT cfPdbcedsi mgceived
S ctiqﬂ}104 adjusts the size of an inmage represented
b} Phe 15ESEOT] GRATEYoCaitrad s Fof 1 Sapplics a result
co ression/dec?npéﬁssion ci.rcuit 105 at the rate_of
60" f PE ARG SAPpFPeSIAF HHEgE 1 o8 Bhafes¥Resanting Ahe-
Iﬂ?gaeccvt\anrtdgngg »a\rgl:lrlilsé elgeqsl’.{e%s% trgcctapx?ecilsfrom the control
section 112 as a request to record data onto the optical
disk 110, the conversion processing section 104 supplies
the image signal received from the
compression/decompression circuit 105 as a result of the
decompression/decoding process to the
compression/decompression circuit 109. The
compression/decompression circuit 109 converts the image
signal received from the conversion processing section:
104 into a moving picture having the MPEG format and
~ stores the picture onto the optical disk 110.
[0027%]
[Flow (4)] The conversion processing section 104
adjusts the size of an image represented by the image
signal received from the compression/decompression

circuit 105 at the rate of 60 fps and supplies an image

signal representing an image with an adjusted size to the
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di splay processing circuit 108. It is to be noted
that, in flow (4), the data outputted fromthe
conversion processing section 104 in flow (3) nay be
concurrently  outputted to the display processing
circuit 108. [0028] There are many conponents each
1nplenented by a contenporary circuit operating at
the standard rate in the processes described above.
Exanpl es of the conponents are the

conpr essi on/ deconpression circuit 109 and the display
processing circuit 108. In addition, inmage data can
bl srdeot pa@ceftdng heloptitcdl08di skt 110 tion beheoted that,
contenporary video format, which conforns to the '
sttarfdart (40 at She RatdpPwiutiiar, frAe the conversion
conpr essi on/ deconpression circuit 105 reduces the
IR GMId &L 61 b0 Stidr ddoin (3¢ hearAMt 1PsG reRALY a
RAM 107 with a small storage capacity can be

e?ﬁﬂpé%&d [FB05DF dHIRY-2Y3 PERGRE SEPH At Ehidr t1 Bof
operations carried out by the imge-taking

EQ?%FLS accordlng to the enmbodinment. [Time T1] Wen
t he po sup is turned on, the e-takin
appar ot TR 500t ngdy| FRPBQERt by AR cented by 2
SRR E SRR HodRed B R B il Tl o
qge processes described above. Examples of the components
are the compression/decompression circuit 109 and the
display processing circuit 108. In addition, image data
can be recorded onto the optical disk 110 in the
ceoentemporary video format, which conforms to the standard
rate. On top of that, the compressioh/decompression
circuit 105 reduces the amount of data to be stored in
the RAM 107 so that a RAM 107 with a small storage
capacity can be employved.

[0029]

Fig. 3 shows timing charts of typical operations
carried out by the image-taking apparatus according to
the embodiment.

[Time T1] When the power supply is turned on, the
image-taking apparatus 100 is activated to operate in a

standard-rate mode. It is to be noted that, in the

standard-rate mode, an image signal taken at a rate of 60
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fps is supplied fromthe canera-signal processing
circuit 103 to the display processing circuit 108 by
way of the conversion processing section 104. Thus, a
canera-through image is displayed on the nonitor 111.
In addition, if an image has been taken, a 60-fps
signal representing the imge is supplied fromthe
camer a- si gnal processing circuit 103 to the
conpressi on/ deconpression circuit 109 by way of the
conversi on processing section 104. The

conpr essi on/ deconpression circuit 109 carries out a
datfpries et tedi Frpipridee samadaps i onpt e ovPESLnEt hibdcwit
the image signal and records a result of the process
orftd Tt hBeopt sty dixiceFEadng[ 008011t [IN8nBYTEAY THE trer
carries out an operation to enter a request to the

[ EIEARM NPT APPEHRUS eEGACRs 184 - r FhUEst 2 t SRRITNGE FOoHgh
standard-rate node to a hi gh-speed screen rate node.
IegEc dPddnERI W eh Ahébeegaritor thil - cont #dti ikt dif an
112 issues, a conmand to change the _ standard-rate node
t'&4ite ﬁFgﬁ‘?%‘be?okeg’créeﬁoFng bRl SRrEAGRERRI pEls od
T2 to T4, datf.ﬂio i n,accordance, with flom1(1%
SHERT "R BT~ ROl FRRETI3] 9 REBFeRRTTY es

out _an.o ation to_enter.a r uest to.the . .
fﬁﬁﬁ@éFagﬁggt%ﬁ%Eié%ﬂ?rf6618§/§% pression circuit 109

by way of the conversion processing section 104. The

compression/decompression circuit 109 carries out a
compression/coding prdcess adopting the MPEG method on
the image signal and records a result of the process onto
the optical disk 110.
{0030]
" [Time T2] The user carries out an operation to
énter a request to the.image—taking apparatus 100 as a
request to change the standard-rate mode to a high-speed
screen rate mode. 1In accordance with the request, the
control section 112 issues a command to change the .
standard-rate mode to the high-speed screen rate mode.
During the period T2 to T4, data flows in accordance with
flow (1) shown in Fig. 2.
[0031]
[Time T3] The user carries out an operation to

enter a request to the image-taking apparatus 100 as a
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request to start a process to tenporarily record data
into the RAM 107 at a hi gh-speed screen rate of 240
fps. At that time, data flows in accordance with flow
(2) shown in Fig. 2. Thus, pieces of data flowin
accordance wth both flow (1) and flow (2). [0032]
[Time T4] As the RAM 107 becones full of inage data
stored therein, the inmage-taking apparatus 100
automatically stops the photographing and recordi ng
processes at the high-speed screen rate and carries
out processes to reproduce data fromthe RAM 107 and
r eROIFS trhetdat a2 ot aste toptennprarsky IeGorfodpae it
in detail, the imuge data stored in the RAM 107 is

r B3P die ERAMalOY atle dfhigh-Bpsednacseppl tate of 246 fps.
conpr essi on/ deconpression circuit 105. The
cAnprivdsitdredetdhpresdisod ricpreardanes Wity ifdewoue) a
decqunessLon/decoding process on_the inmage data and
sUPPIH € FiPestt t TOMSy nBIPFBE RS 435 He oWomDeprSFoFance
pr o egﬁjﬂg iecti n 104. The conversi on processi ng

S thid OBufght%P%uf%oﬂad@)signal to the
coq85§§iion/deconpression circuit 109, which carries
out onpr essi on/ codi ng process adopting the MPEG

Uhe. proCBUt dfitlo B ng otk APERoTT0. " (1o ‘ade

‘tégg% SEQ%eSOQX§¥§§é¥1€%£ image-taking apparatus 100
automatically stops the photographing and recording
processes at the high-speed screen rate and carries out
processes to reproduce data from the RAM 107 and records
the data onto the optica} disk 110. To put it in detéil,
the image data stored in the RAM 107 is read out at a
rate of 60 fps and supplied to the
compression/decompression circuit 105. The
compression/decompression circuit 105 carries out a
-decompression/decoding process on the image data and

- supplies a result of the process to the conversion

- processing section 104. The conversion processing section
104 outputs an image signal to the
cbmpression/decompression circuit 109, which carries out
a compression/coding process adopting the MPEG method on
the image signal and records a result of the process onto

the'bptical disk 110. At the same time, the conversion
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processi ng section 104 al so outputs the inmge signa

to the display processing circuit 108 concurrently
with the process to output the imge signal to the
conpr essi on/ deconpression circuit 109 in order to

di splay a noving picture on the nonitor 111. At that
time, the 1inmage data can be output at a rate of 60
fps without discretely reducing the image data
obtained as a result of the photographing operation
at a rate of 240 fps. That is to say, a slow
reproduction process is carried out at a speed equa
tprag¢esHing wecspeadlot ahw phspogsaphe ngmagr otigesl Eor
exanpl e that the period T3 to T4 is three seconds. In
t e dhirlay7 POorranbRg arler wiittailfiédcascarremsiyt wish the
phot ogr aphi ng operation during the three second
pRFPERF TFq SUtBuAnEb St TRkt jsAonRé RAMN®7. Then, in
the reproduction process to reproduce data fromthe
RANTRIEFE S e dG4PRPT S DR R rat it hd 08t Aoy ey dtce doFrbay
fps. Thus, the period T4 to TS5 with a length of 12
sgdﬁ%lan PICEYFet PRESE MOTEREE0d - Aphidy theti Sdme whidie

t he rocess to reproduce data fromthe RAM 107 and

tHPI DI BEs §2 o P etdi d&tTa 20RBESt AE Bt FRAIIGEKE110
N R WE N TR LY
%%g é&%gh{oﬁg%§%§hlgé ncsepe-lésa]ti-glqeaL ngggéégképgzél%p%%rs?t l"II'SI"xat
is to say, a slow reproduction process is carried out at |
a speed equal to 1/4 of the speed of the photographing
process. For example that the pericd T3 to T4 is three
seconds. In this case, 720 frames are obtained as a
result of the photographing operation during the three
second period T3 to T4 and stored in the RAM 107. Then,
in the reproduction process to reproduce data from the
"RAM 107, the data is output at the standard rate of 60
fps. Thus, the period T4 to T5 with a length of 12
seconds 1s four times the photographing period. When the
pfocess to reproduce data from the RAM 107 and the
- process to record data onto the optical disk 110 are
started, data flows (1) and (2} shown in Fig. 2 are ended
" to enter the states of both data flows (1) and (2).
[0033]

[Time T5] The image-taking apparatus 100 ends the
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process to reproduce data fromthe RAM 107 and the
process to record data onto the optical disk 110. At
time T5, the inmage-taking apparatus 100 enters a
state of waiting for a photographing operation to be
carried out at the high-speed screen rate. At that
time, data flows (4) and (5) shown in Fig. 2 are
ended while data starts to flow in accordance with
flow (1). [0034] [Tinme T6] The user carries out an
operation to enter a request to the inmage-taking

apparatus 100 as a request to change the node to the
sggﬁaﬁ?ﬂ-?%u§§ﬁﬁ&$€Felﬂat%d@ﬁPﬂéﬁﬁeRaPtﬁo?rﬁ%g|@§§uest,

RoeAPER PRI AR SRIERLDE (B0 cin
R R A e LR NER ] S
L R T N =
AN SO e B PO S EEN A 5 SR gl
00 S i ghes{ 9] o) DA 0ER 4P L, D

Ceap%ﬁﬁﬁH&P%@%BEHE£8§%®Q% f&b&cghg_109 as well as the
cIrcuit and mEChani smof a recor i ng process system
for gpeaqrding data onto the optical disk 110 can be

made the sanme as those used at 23
[Time T6] The user carries out an operation to

enter a request to the image-taking apparatus 100 as a
reguest to change the mode to the standard-rate mode. 1In
‘accordance with this request, the image-taking apparatus
100 changes the mode to the standard-rate mode.

As described above, in the image-taking apparatus
100 according to the embodiment, image data obtained as a
result of an image-taking process carried oﬁt in. a high-
speed screen rate mode is acéumulated temporarily in the
RAM 107 with the high-speed screen rate kept as it is.
Then, the image data is read out from the RAM 107 at the
standard rate (60 fps) and recorded onto the optical disk
110. For this reason, the compression/decompression
circuit 109 as well as the circuit and mechanism of a
recording process system for recording data onto the

optical disk 110 can be made the same as those used at
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the standard rate. In addition, the manufacturing cost
of the image-taking apparatus can be sustained at a
low level. On top of that, in spite of the

i mage-taking process carried out at the high-speed
screen rate, inmage data can be encoded and recorded
onto the optical disk 110 in the contenporary video
format for the standard rate. It is to be noted that
a recorded noving picture is subjected to a
deconpr essi on/ decodi ng process in the sane way as the

ordi nary reproduction processing in the
cotp rEFNGTAd 88 bRpr dds PRt PRYi tha ommfgctHEipesEpst of

of. the decongre55|on/decod|ng process, can be supplled
t 5h% rﬂéﬂa%ﬁ.aﬂ( PI13EPHIA Wy G PReHP 51257 pitodedSiing

circujt r tqQ i Ienent sIOM/reproductlon
% it BntOW %f)éhﬁiN ﬁ@p ﬂE%t?%Hjﬁ%d€@§§|E© A%
| so be carri eg out i,n i n_anot her
Y

r%pr%ﬁhctﬁgﬁls %?Etdéiag%l dSpF8 $HE hrd b gépage
f f that the t
égta can[%e Lcogyh ﬁb() % égﬁ?dgé %&F&CPéchak

operatlons snown I n

h
(%ﬁfiﬁb %ecbgté oraé& v-%%%e%oscr 4£§rz¥ﬁ%|ﬂ%a&gagd

ma
e“predet ermned period

d%l& 0b f'i" {‘§d|:d $eS10LeH LRAPOL ?%&’rde‘& whhe EAM_é'éﬁre is
process to recor H %
s e A R s o8B
way as the ordinary reproduction processing in the
compression/decompression circuit 109 and the result of
the decompression/decoding process can be supplied to the
- monitor 111 by way of the display processing circuit 108
'in orxder to implement slow réproduction. In additicn, the
slow reproduction processing can also be carried out in
the same way in another reproduction apparatus designed
for the same video format.
[0035]
On top of that, in the typical operations shown in

Fig. 3, in a process to record taken image in the high-
speed screen rate mode (during the predetermined period
T4 to TS5), image data obtained is stored temporarily in
~the RAM 107. Then, while a process to record the image

data onto the optical disk 110 is being carried out,

image data read out from the RAM 107 in a slow
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reproducti on process can be visually confirmed by
using the display processing circuit 108 so as to
allow the wuser to verify the inage data being
recorded onto the optical disk 110. In addition, it
is possible to provide a natural operation feeling to
the user. On top of that, this process also proves
that the display processing circuit 108 can have the
same configuration as that used in the standard rate
node. Thus, a better effect of reducing the
nanufacturlng cost can be obtained. In addition, also
duPPFRAUIE PeProdeTe ean 13 v sapdangecn fiermed divd ughgy e
i'n the high-speed screen rate node and the period T3
t AT 4P Lo PEOPRBFEN G at B THtT0 10ReSRAM 107 21dPv fthage
di scretely reduced in the_ conversion processing
SBRET o f@&lfg shpplrege tcbattané’edPQpF%‘}O’Eﬁ%é%’éﬁonﬁhe
circuit it po.as to allowthe user to visual
c%ﬂ?&rﬁ thé i&an rggeiby °isi hy %%@Wﬁwsﬂqmr%de
at_the user neyer _|loses the gperatlon feelin Thi s

p?d%%&ﬁf%ﬁ SBeprEveR THE"Y e & §pP%?”pr8@e§§Pn £ that,
rcuit 108 can have the uration as,that
R i otRa o LRA Y e Yo & MG s e TovRstY I RaarE G,
PGS BOTRE SRRt ST U S, 00 BTG 0By e
e R S TS ]
reducing the manufacturing cost can be obtained. 1In
addition, also during the period T2 to T3 to arrange the
field angle in the high-speed screen rate mode and the
period T3 to T4 to store image data into the RAM 107, an
image discretely reduced in the conversion processing
section 104 is supplied to the display processing circuit
108 so as to allow the user to visually confirm the taken
image by using the monitor 111 so that the user never
loses the operétion feeling. This process also proves
that the display processing circuit 108 can have the same
configuration as that used in the standard rate mode.
[0036]
In addition, sihce the compression/decompression
circuit 105 reduces the amount of the image data obtained

" in the high-speed screen rate mode and stores the data

with a reduced amount into the RAM 107, the size of the
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RAM 107 can al so be decreased so that the circuit
scale and the manufacturing cost can be reduced as
~well. Thus, by adding a m nimum nunber of circuits to
the contenporary circuit and the contenporary
mechani sm which are used for processing an inmage
taken at the standard rate, the data taken at a
screen rate higher than the standard rate can be
recorded onto a recording nediumin the contenporary
video format. As a result, even though the size of

t he i mage-taki ng-apparatus and the cost to

FRMURACt ape 2hwo dppaeatrgasednspetimrlevidiet edrehibnecale
increasing, it is possible to provide the apparatus
inch thef pace famsusimac ﬁogﬁlvé§ncgﬁv?é¢ﬁhéiﬁ9e asovehé - usidyus,
and has a high added value. [0037] The follow ng
des@ddppron THRHET reRprEi RS FhECEDST ta Ghfanuf acture
anewcircuit to be added to the existing circuit. A
OPPICCEPOERFE LT T F B ERCodPRgCAN RPN deGhenistich as
the conpression/deconpression circuit 109 is a

HbAEh BXforSet s HIRGerAeNdata HrA%E iVieRy 2pi EbBire at
a fixed screen rate and fixed resol ution, Ehich are

Geo0FTBeBe Ty S Sp&ei FREADI Bhs? GTCHIRE MBVPng IneT

I Cct . Thus, | d t ke t [ it I
LS5 o B RSl B TRACLL0E: LSt gt
higher, than the  standard rate,ip parti cylar. 408,

even though the size of the image-taking apparatus and
the cost to manﬁfacture the apparatus can be prevented
from increasing, 1t is possible to provide the apparatus
with a function, which gives convenience to the user and
has a high added wvalue.

[0037]

The following description further explains the cost
~to ﬁanufacture a new circuit to be added to the existing
circuit.. A typical circuit for encoding a moving picture
‘such as the compression/decompression circuit 109 is a
circuit for processing the data ¢f a moving picture at a
fixed screen rate and a fixed resolution, which are
prescribed in the specifications of the moving picture.
Thus, in order to make the circuit capable of processing
a moving picture at a screen rate higher than the

standaxrd rate in particular, the circuit must be
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devel oped and manufactured inevitably at a very high
cost. [0038] By the way, the resolution of the recent
i mage- taking device shows a trend to exceed a
resolution prescribed by the specifications of the
noving picture, and there are a |arge nunber of
circuits for encoding a still picture wwth such a
hi gh resolution. Wth each of such circuits, the
processi ng speed can be raised for a case in which
the resolution is decreased. Thus, by enploying such
a circuit for encoding a still picture as the
CHRTR e ihindeBoRpf 235 dinediditebrinsat ;¢ yrocédghng
i mage data at a hi gh-speed screen rate, the

acturing cost can be reduced to a low level in
conparlson wth a case in which the processing speed
of [&938dcoder for processing a noving picture is

i ncreased. [ 0039 In addition, the im e t aki n

appar at &% E% RS GGBélﬁﬁﬂ%“dﬁﬁéﬁFé ePEcbﬁ%ﬁ%g
th dat of, a sblll pi cture (JPEG data in _thi.s case)
Tt ThaSREECarot Sk TIENG By EREPOY hod9pd ution

d it ddi t t
%Ci%sl B EReT %%es%{ aeat I(%E’(%lﬁl/P SRR e 2REE )
e%aese Of a I rm eug][&) kl n artast u or aé%%gldln()fa
recor Fﬁe CO Sse &at g O?l 1L 9

still plcture with such a high resolution. With each of
such circuits, the processing speed cén be raised for a
case in which the resolution is decreased. Thus, by
employing such a circuit for encoding a still picture as
. the compreséion/decompression circuit 105 for processing
image data at a high-speed scréen rate, the manufacturing
cost can be reduced to a low level in comparison with a
case in which the processing speed of an encoder for
processing a moving picture is increased.

[0039]

In addition, the image-taking apparatus 100 can

also be made capaEle of recording the data of a still

picture (JPEG data in this case) onto the optical disk
110 by employing the compression/decompression circuit
105 in addition to the data of a moving picture (MPEG

data in this case). In the case of an image-taking

apparatus capable of recording the compressed data of
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both a still picture and a noving picture onto a
recordi ng nedi um as descri bed here, the apparatus is
al so capabl e of recording an inage taken in the

hi gh-speed screen rate node onto the optical disk 110
wi thout nodifying the circuit configuration. [0040]
Fig. 4 shows a flowhart representing processing
carried out by the control section 112 during an image
conpressi on process performed by the

conpr essi on/ deconpression circuit 105. The processing
is explained belowin terns of steps, which are each
depbl edl sty lapdceprawirbra MoyiggepicFore ofntiche
processing, an initial value Qave of a quantization

sé@?%ﬁ?ﬁﬂg FieddEmon s | e ihada hiege. f BhRRRRRGEFVENEE R8O
stored in typically a ROMof the «control section 112.

Tﬁ%P??ﬁ%|Q£ n@&PHQlEﬁV%Pl%FQG§uﬁék§B 1Ph%Hethﬂ9W%§BFfé7
haV|ng a given storage capacity _ is just filled up
wF Eheeat s CE‘GH’EI aprkd thferditicad Phﬁbe“o%t‘”&th&b‘ttal ned
accordin a tine to store the image data in a -
HW@ Jgﬁégﬂtgérﬁéﬁc?%ﬁef?ﬁﬁﬁ9u9§ t¢8Pacity of the RAM
reen rate, and a resolution used for
prdgggé'ng the inmage data in the

conpression/ deconpression circuit 105. 041 éSte
ST1] The*Borr DU 88BFAP ECSTOR TG P3gcest s
carried out by the control section 112 during an image
compression process performed by the
compression/decompression circuit 105. The processing is
explained below in terms of steps, which are each denoted
by a step number.

In execution of the processing, an initial value
Qave of a quantization scale per piece of iﬁage data is
found in advance and stored in typically a ROM of the
control section 112. The initial wvalue Qave is found so
that the RAM 107 having a given storage capacity is just
filled up with data accumulated therein as . -image data
obtained according to a time to store the image data in a
high-speed screen rate mode, a capacity o©f the R%M 107,
screen rate, and a resolution used for processing the
image data in the compression/decompression circuit 105.

[0041}]

[Step S11] The compression/decompression circuit
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105 has a function to notify the control section 112
of a coding quantity Cres for each conpression/codi ng
process of coding inage data of the coding quantity.
The control section 112 finds a quantization scale
value Qes on the basis of the coding quantity Cres
received fromthe conpressi on/deconpression circuit
105 as the coding quantity Cres of an inage signa

for the preceding field. Then, the control section
112 finds the difference a between the quantization
scale value @es and a value held by the contro

s&l? kP PLAuastine iR tw dihge conbeol gfeqtien 112 of a
quanti zation scale. [0042] [Step S12] The difference
aCPE g IB@NEd tY heres nfRF diachalcqRPeRyel ¥ GRIGdGc@rgcess
sum which is then divided by a tine constant T
det 679 iied 1PAI8dYaRR e F -hor e noo TR RNt -  hBe pFet et
auel Ly Liameohana ng, SOLURLLY, Whel 2 e resnomi
EERRRE EANECE N AENE SR
B e RO SRS 08 SOPESARAED o
DAL IPOsS gRal, 12409 M gh- ebheu S Ingngodt O
Then, the control section 112 finds the difference A
between the quantization scale value Qres and a wvalue
held by the control section 112 as the initial wvalue Qave
of the quantization scale.

[0042]

[Step 8121 The difference A is added to the
initial value Qave to produce a sum, which is then
divided by a time constant T determined in advance in
order to prevent the picture quality from changing
-abruptly when a compression/coding process is carried out
on an image signal. The result of the division is uéed as
a target quantization scale value tht for the next image

;signal.
[0043]
{Step S13] If a compression rate used in a

compression/coding process carried out on an image signal

is too high, the resulting coding quantity is small but
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the noise of the image is large. If the conpression
rate wused in a conpression/coding process carried out
on an imge signal is too |low, on the other hand, the
size of the resulting data size is large so that a
novi ng picture obtained during a period of tine
corresponding to a desired nunber of seconds cannot
be accunul ated in the RAM 107. In order to solve this
problem a fixed range is set for the target '
quanti zation scale value Qgt. The control section
112 determ nes as to whether or not the target
quentniciaei of tlealismagsl de Qaggef odddtha eoqpiocssion rate
carried out at the step S12 falls within the fixed
rEege 1n Bf compr¢wsigny coflinbepdetesnigratiied Pwdi eatas
that the target quantization scale value Qgt falls
vimtetgien sipealf ik dePq divfe, onhehe | ovpest hand, pEbeessinpt
oes on to a step Sl14. If _the result of the )
EREHAELBS I3 EdZ8s 1BhARTIE hee tHdafer GOWARY ZBitGioNTe
scal e value Q gt does not fall wthin the fixed
Péﬁ’f@éneand‘eﬁﬂen%t%aerﬁaﬁdoft hEMe | SRYTSEPOPRENHr B 5 si ng

goes on to a step S15. [0044] [Step S14] The contro
Bestisf 1R SRCGRES GRARRT 2Rt .aﬁﬁug@iﬁee@awéﬂ@ gt
reSS|on/deco ression circuit 105 and the
3%%?533 o GE2BimFasS BTE cHQuPER8Btexbcigl Tange  is
Set %g§s gglééxgé%gq%ggggggtlon scale value Qtgt. The
control section 112 determines as to whether or not the
farget quantization scale value Qtgt found in a process
. carried out at the step 812 falls within the fixed range.
If the result of the determination indicates that the
target quantization scale value Qtgt falls within the
fixed range, the flow of the processing goes on to a step
514. TIf the result of the determination indicates that
the target quantization scale value Qtgt does not fall
within the fixed range, on the other hand, the flow of
the processing goes on to a step S15.
[0044]
[Step S14] The control section 112 sets target
quantization scale value Qtgt to the
compression/decompression circuit 105 and the

compression/decompression circuit 105 executes

compression/coding process.
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[Step S15] If the target quantization scal e val ue

Q gt does not fall within the fixed range determ ned
in advance, the target quantization scale value Qgt
is set at a prescribed value. To put it concretely,

if the result of the determnation indicates that the
target quantization scale value Qgt exceeds the
fixed range determ ned in advance, the target

quanti zation scale value Qgt is set at the upper
limt of the range. If the result of the

determ nation indicates that the target quantization
scal e vafter Gl | Sfshiad| eargdtamuehéitpkedn sage,vadme
the other hand, the target quantization scale value
Q@t idoesencht fahk wigviim |thei £isedt hengaripterpd048] in
By carrying out the processing represented by the
fAREIEEr t tgﬁotmr%t Fupnt4 zatiopsspaksitilae @tgscodpdset
just as nuch inmage data as the storage quantity of
tde FRRVEEOTIPPA TREIRAMI2OPUWhi T ecqrigriefeziyngif the
deterioration of the picture quality of an inmage
t2ae 5 ATt e iyt epiardiosc Aedhcpbe e isde thphitgrget
processing is generally carried out in the
CORPERERERET 2pPhT afaldis G tas*ame g tidriefg range
apparatus apd a_ video recorder, which have a VBR

(-f? THHPEIBEE 3 CTedBrdTAGIF ind VN Fdr OPe E6P 4P ng

A N i S
%%%%h%lgftghgrég@é¥%i%%tion indicates that the target
gquantization scale wvalue Qtgt is smaller than the fixed
~range, on the other hand, the target quantization scale
value Qtgt is set at the lower limit of the range.

[0045]

By carrying out the processing represented by the
flowchart shown in Fig. 4, it is possible to record just
as much image data as the storage quantity of the RAM 107
in the RAM 107 while minimizing deteriofation of the
picture guality of an image taken in the high-speed
screen rate mode. This processing is generally carfied
out in the conventional apparatus such as an image-taking
apparatus and a wvideo recordér, which have a VBR
"(Variable Bit Rate) recording function for recording the
data of a moving picture. By applying such a contemporary

technology to the embodiment, it is possible to provide
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an effect of suppressing deterioration of the picture
quality of an inmage taken in the high-speed screen
rate node at reduced devel opment and manufacturing
costs and an effect of decreasing the size of the RAM
107 and, hence, decreasing the circuit scale as well
as the mnufacturing cost. [0046] By the way, in the
enbodi ment descri bed above, right after inmage data is
stored in the RAM 107 at a high-speed screen rate, a
process to reproduce the data and record the data
onto the optical disk 110 is started. Instead of

car refifreptowtt sheppeocss daderdooptitimecWdtte rdotorehe
optical .disk 110 right after the process to store the
datal it ot he RARMIEOT7akenlip &hgr béekssrerd rasyesdusete
the data can be once perforned and the data can then
beode &dr dedusabodeiel aprdndalandi BRNYAAC T e sroghAcand
wth a request made by the user. Timng charts of
tHesEE fegerdt F6A%AT B EXPIaiSHEE as ’F%@I%’% 1070024}

Fig. 5 shows timng charts of the typical operatlons
tRPSifre SeEFEPSABE Sh% DTt PERLPr BT il osy thas
descri bed above. [Tinme Tl 1] Wen the power supply is
HHEE ST 1PHe COP ge-taking apparatus 100 is
actb%%%?d to operate in a 32

By the way, in the embodiment described above,
right after image data is stored in the RAM 107 at a
high-speed screen rate, a process to reproduce the data
and record the data onto the optical disk 110 is started.

- Instead of carrying out the process to record thé data
onto the optical disk 110 right after the process to
store the data into the RAM 107, only a process to
reproduce the data can be once performed aﬁd the data can
then be recorded onto the optical disk 110 in accordgnce
with a request made by the user. Timing charts of these

‘operations are explained as follows.

[0047]

Fig. 5 shows timing charts of the typical
operations to once carry oult a reproduction process only
as described above.

{Time T1l] When the power supply is turned on, the

image-taking apparatus 100 is activated to operate in 'a
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standard-rate node. [0048] [Tinme T12] The user
carries out an operation to enter a request to the

i mge-taki ng apparatus 100 as a request to change the
standard-rate node to a high-speed screen rate node.
In accordance with this request, the control section
112 issues a command to change the standard-rate node
to a high-speed screen rate node. During the period
T12 to T14, data flows in accordance wth flow (1)
shown in Fig. 2. [0049] [Tinme T13] The user carries
out an operation to enter a request to the
isregelardkirage appdg at us 100 as a request to start a
process to tenporarily record data into the RAM 107
at [Q0ABhh- speed screen rate. At that time, data flows
in accordance with flow (2) shown in Fig. 2. Thus,

pi eces bYivmtE Al oWe M GAFERCE AHEBRRPTFIIGN (2)
and flow (2). [0050] [Tine T14] As the RAM 107

FESTed FEAPeRE fodde 9aP5 Sebled anrar&tys (AR as a

i mage-takin alg aratus 100 autonmatically stoEs t he
§FapRi %1@‘3 Thee SrarAgraprdcediete f1° gnhaigh-speed

hi gh- speed scr een rate and carries_ou processes tth%

PEPEERUERT BT 1 o't ABSRIIANLS7 VAR {théf’ Byquest,

control section 112 issues a command to change the
. standard—-rate mode to a high-speed screen rate mode.
During the period Tl2 to T1l4, data flows in accordance
with flow (1) shown in Fig. 2.
[0049]
{Time T13] The user carries out an operation to
enter a request to the image-taking apparatus 100 as a
request to start a process to temporarily record data
into- the RAM 107 at a high-speed screen rate. At that
time, data flows in accordance with flow (2) shown in
" Fig. 2. Thus, pieces of data flow in accordance with both
flow (1) and flow (2).
{0050]
[Time T14]1 As the RAM 107 becomes full of image
data stored therein, the image-taking apparatus 100
automatically stops the photographing and recording
processes at the high-speed screen rate and carries out

processes to reproduce data from the RAM 107. At that
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time, the data is output at the rate of 60 fps w thout
di scretely reducing the i nage data obtained as a
result of a photographing process carried out at the
rate of 240 fps. That is to say, a slow reproduction
process is carried out at a reproduction speed equa
to 1/4 of the ordinary speed. At that tine, flow (2)
shown in Fig. 2 is ended and data flows in accordance
with flow (3). [0051] It is to be noted that an inmage
signal is output by enploying the conventiona
apparatus such as the display processing circuit 108
ahting hetlocomagres ienoprmoesd rifie setki of dD4rat wilibonat e
of 60 fps. Thus, the new function to carry out a

phdt oot mgdpcovesthatimmds glatepebtiabard dsea result

i ntroduced al nost w thout increasing the cost. [0052]
[GF e PhiSjoanaehingepaees s @erirdsedogtt aat der aritenoft 340
record the image data onto the optical disk 110, the
nepr y T8afHt #8l teiTasui @ $06vr saEscHIRTILMPFPAYSPi £ ur e
fromthe RAM 107 and supplies the picture to the

CERpT s il @écanprrRedsH 16y shpediosualHe 1/4 of the
conpr essi on/ deconpression circujit 105 carries out a
| s $PGRApr dtteddiabntine, d&t e of2)t EoHBViRgFig- 2 is
_ﬁ%ﬁgﬂge and di splays a result of the process to the
TR £2 By TheP oft BRECCERPERSTBT pristedsi ng
se%%589]104 and the 34

It is to be noted that an image signal is output by
employing the conventional apparatus such as the display
processing circuit 108 and the conversion procéssing
section 104 at the rate of 60 fps. Thus; the new function
to carry out a photographing process at a high speed can
be introduced almost without increasing the cost.

[0052]

[Time T15] When the user carries out an operation
to recérd the image data onto the optical disk 110, the
memory control cifcuit 106 reads out a moving picture
from the RAM 107 and supplies the picture to the
compression/decompression circuit 105. The
compression/decompression éircuit 105 carries out a
decompression process on the data of the moving picture
and displays a result of the process to the monitor 111

by way of the conversion processing section 104 and the
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di splay processing circuit 108. The conversion
processing section 104 outputs an inmage signal to the
conpr essi on/ deconpression circuit 109 at the sane
time. The conpression/deconpression circuit 109
carries out a conpression/coding process adopting the
MPEG net hod on the inmage signal and records a result
of the process onto the optical disk 110. [0053] 1In
the case, for exanple, the period T13 to T14 is three
seconds, 720 frames are obtained as a result of the
phot ogr aphi ng operation during the three second peri od
Td3spba T I Ensd ssnor edr ¢wi t He) SRAVFI® 7corftegns ionrnprheessing
reproduction process to reproduce data fromthe RAM.
107ctigat4 euspupat amtindge stigndar dorehe of 60 fps.
Thus, the period T15 to T16 with a length of 12
sEBEBRAERS § o/slgronprapsieheCigleatisg AP hihgtiperdage. tiwen
the process to reproduce data fromthe RAM 107 and
t free pf JeRISs sEonY deeraPr et siscuhb bt irigissutie
are started,, data flow (4) shown in Fig. 2 is

c GAPRTESH 170 COALRY PHREETREOPSAngot e MRS 1rthne 03)

and (4). [0Q54 Time T16] The i mge-taki ng apparatus

1B cibio ﬁégn%}o%%%sr%o?épﬁoaséelga?% e MTORE SRARP £

ég%%Q%%&&gitdggggfgé_to record data onto the optica
[0053]

In the case, for example, the period T13 to Tl1l4 is
three seconds, 720 frames are obtained as a result of the
‘photographing operation during the three second period
" T13 to Tl4 and stored in the RAM 107. Then, in the
- reproduction process to reproduce data from the RAM 107,
‘data is output at the standard rate of 60 fps. Thus, the
period T15 to Tlé with a length of 12 seconds is four
times the photographing period. When the process to
reproduce data from the RAM 107 and the process to récord
data onto the optical disk 110 are started, data flow (4)
shown in Fig. 2 is commenced to enter the states of both
data flows (3) and (4).

[0054]

[Time T16] The image-~taking apparatus 100 ends the

process to reproduce data from the RAM 107 and the

process to record data onto the optical disk 110. At time
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T16, the inage-taking apparatus 100 enters a state of
wai ting for a photographing operation to be carried
out ~ at- the hi gh-speed screen rate. At that tinme, data
flows (3) and (4) shown in Fig. 2 are ended while
data starts to flowin accordance with flow (1).
[0055] [Tinme T17] The user carries out an operation
to enter a request to the inage-taking apparatus 100
as a request to change the node to the standard-rate
node. In accordance with this request, the

i mge-taki ng apparatus 100 changes the node to the
Stldnd&hg- fmege nbelelndppairesus| h0St ety asisapse A
the operations shown in Fig. 5 after an inmage
ottidiimed fas a pletirqraphinaphpe gk bphitny her gegsded out
carried out at a high-speed screen rate is stored in
- tate tRAMPEGR T sPeef tHferqeay iredeT14A L SFPRIStirRe dAaegyeffiays
r&produced from the RAM 107 so as to allow the user
t & IcERfli (M t AeCYhelge F1igFhénaref epdres8urlye defe gBaFts
can enter a request to record the data of the inmage
ot Fitr¥d1as2ECPERNGe S HhéLoBhétogr aphi ng process
on&ﬁ‘P%he optical disk 110. Thus, it is possible to
el thPnate time and I abor required by the wuser to

carry o .anTﬁ& ra,gkiéon to enter a request for .
del eti oh™ O1® i ge t &° i "d68s ot *hRRETF 168 ©°
'$520989, 20604 NG, AR Gl gl sk 149 B, 133860 36 .

request to change the mode to the standard-rate mode. In

accordance with this request, the image-taking apparatus
100 changes the mode to the standérd-rate mode and waits
in stand by state.

In the operations shown in Fig. 5, after an image
obtained as a result of a photographing process carried
out at a high-speed screen rate is stored in the RAM 107,
in the periolel4 to T15, the image 1s reproduced from
the RAM 107 so as to allow the user to confirm the image.

Then, if necessary, the user can enter a regquest to

recoxrd the data of the image obtained as a result of the
photographing process onto the optical disk 110. Thus, it
is possible to eliminate time and labor required by the
user to carry out an operation to enter a request for
deletion of image data, which does not have to be

recorded onto the optical disk 110 but has been
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i nadvertently recorded before onto the optical disk
110. In this way, it is possible to provide an effect
of inproving the utilization efficiency of the
storage area of the optical disk 110. [0056] It is
to be noted that the RAM 107 enpl oyed in the

enbodi nent descri bed above can be replaced with a
portable recording medium In this case, data
generated in the high-speed screen rate node as the
data having the JPEG format is directly recorded onto
the portable recording nediumso that it is possible
t madvewtehelynageordeak e fatreachtghtispegd iwiaflhdiask 110.
carrying a conpression/coding process to process the
det &£hdfs whe, ihage porsodet &oi praciods daned facthofhe
MPEG format. In addition, the RAM 107 can be repl aced
windy oy imenthy uhbldzafiew elfdicienyy Mighhscseosagpeatiea
and a large storage capacity. An exanple of such a
ehdhe eetachardizk s«0-ln this case, a long data
recordi ng process can be carried out. [0057] On top
of [PRaPl the present invention can be applied to not
only the im e-takin% apparatus such as a digital

vi deo chbreln Thépeangtgrt Bhakiite Re¥ndPa gmrleprd dimpdge

above, but al so any_ apparatus havi ng an ina%e 37
embodiment described above can be replaced with a

portable recording medium. In this case, data generated
in the high-speed screen rate mode as the data having the
JPEG format is directly recorded onto the portable
recording medium so that it is possible to view the image
taken at a high speed without carryving a
compression/coding process to process the data of the
image into data in accordance with the MPEG format. 1In
" addition, the RAM 107 can be replaced with a memory
having a relatively high access speed and a large storage
: capécity. An example of such a memory is a hard disk. In
this case, a long data recording process can be carried
out.

[0057]

On top of that, the present invention can be

applied te not only the image—taking apparatus such as a
digital video camera and a digital still camera as

described above, but also any apparatus having an image-—
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taking function. Exanples of the apparatus having an

i mge-taking function are a cellular phone and a PDA
(Personal Digital Assistant). In addition, the present
i nvention can al so be applied to processing and
recording apparatus provided for a signal generated
in an i mge- taking process carried out by using a
smal | -si ze camera provided for apparatus such as a TV
t el ephone and gane software device, which are .
connected to a PC (Personal Conputer). 38 [ Nanme of
Docunent] Cains [Caim1] An inmage-taking apparatus
f brkinkivgcanohradixdnplagscfigthe sappacstut dilaving an

I mage-t aki ng device, said inmage- taking apparatus
cONPFS Siakgndf fpsctienmessi cwldodangrheansaidra PDA
receiving the data of an image, which has been taken
i hP%xlfﬁqrrﬁgg@ltgakﬁthSﬁ%ﬁsts) at 18 4d¢ktiagpr &g papeent
and carrying out a conpression/coding process on said
| HRGE C O SERa Ry S St o atfeP Hedh & Of BEOECRAPLRGArANY SCOrrARY
the data of an inage obtained as a result of a
CHRTELSIPoRFETURRY PO s Tarlr PeRebat byl B AN H1egsr
coqpfession/codin reans; gggonpression/decoding means
R dTNG St CRhEr SH AW AR 1 PRegeSTaker i iCRgea2
péﬁ%ﬁ?é?&“f@%daBSQéé@héﬁsuch as a TV telephone and game

. software device, which are connected to a PC (Personal

Computer).
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time fromsaid tenporary storage neans at a second
screen rate lower than said first screen rate and
carrying out a deconpression/decoding process on said
i mage read out fromsaid tenporary storage neans;
second conpression/coding neans for carrying out a
conpressi on/ codi hg process on an i nage obtai ned as a
result of a deconpression/decodi ng process carried out
by said deconpression/decodi ng neans; and storage
means for storing the data of an inmage 39 obtained as
a result of a conpression/coding process carried out
biNae ¢ fs@oondesbhptlesigison/ codi ng nmeans. [d ai m 2]
The i mage-taking apparatus according to claim1, said
i elget dRi ng apparatus further having display
processi ng neans for reading out the data of an inmage
t aken d&Ri HpgRdithkingdereshd et ur itedkiof ennendgoimy
said tenporary storage neans at said second screen
rétid %aid sodeéfles Bt th g mmyei-ragéngi gael ce.o avd ddilgphayed.
[Aaim3] The inage-taking apparatus according to
ctadiifd2 2PRAERERH, CMAN S 188 d second conpr essi on/ codi ng
means is, carrying out a conpression/codi ng process,
concur r EhETYy CAMRITSSAPR/ ORI EIWIRY £6di RECHE Bids $he

sai d di_spla rocessin% nmeans receives i nmage data .
Fﬁ90§u66|¥%@g?b which has been taken in an image-taking

process at a first screen rate, and carrying out a
compression/coding process on said image;

temporary storage means for temporarily storing the
data of an image obtained as a result of a
compression/coding process carried out by said first
compression/coding means;

"decompression/decoding means for reading out the
data of an image taken during a predetermined pericd of
time from said temporary storage means at a second screen
rate lower than said first screen rate and carrying out a
decompression/decoding. process on said image read out
from said temporary storage means;

second compression/coding means for carrying out a

'qompression/coding process on an image obtained as a
result of a decompression/decoding process carried out by
said decompression/decoding means; and |

storage means for storing the data of an image
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sai d second conpressi on/codi ng nmeans and generates an
i mge signal to be displayed. [Claim4] The

i mage-t aki ng apparatus according to claim2, said

I mage-taki ng apparatus further having discrete-
reduction nmeans for discretely reducing i mage data
obtai ned as a result of a photographi ng process
carried out at said first screen rate to output data
equi valent to data obtained at said second screen
rate and supplying 40 said output data to said display
processing neans. [Oaim35) The image-taking
appfaridtads agceordb it taf @ aempiesssan doddiange Prakeng
apparatus further having node switching neans for

s TEh @uEtwlYi it mpacaKki sgrabdesiontahinge Mgansas
nodes of taking an image at said first and second
skEsleeim “dt es respectively, fromany one of said i mage-
taki ng nodes to the other wherein, in said _

i mage- t AR niPadde k3Pt aRPHER B | afsPE ddPRIs BP dekatnld
screen rate, said second canpression/codi ng neans
SS9 dage tak iRy RRRACEHR/ EBAFRET pratdss WRPiladge
dat a obt.ai ned asa$ resul.t of a hotoqéfphing process
RHVIEF6G ARS8 Y EECIRE SEF b (M &Hfd 2Bt oFe€ca
e, (0158 Sasd RN C0 900 B OGP e om saia
temporary storage means at said second screen rate and
generating an image signal to be displayed.

JfClaim 3]

The image-taking apparatus according to claim 2
wherein, while said second compression/coding means is
carrying out a compression/coding process, concurrently
with said compression/coding process, said display
processing means receives image data being supplied to
said second compression/coding means and generates an
image signal to be displaved.

{Claim 4]

The image-taking apparatus according to claim 2,
said image-taking apparatus further haVing discrete-
reduction means for discretely reducing image data
obtained as a result of a photographing process carried

out at said first screen rate to output data equivalent

to data obtained at said second screen rate and supplying
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The i mage-taki ng apparatus according to claim1, said
i mge-taki ng apparatus further having: a normal inmge
taki ng node of outputting signals of a predetern ned
nunber of pixels, which are arranged to forma
t wo- di nensi onal array, at said second screen rate;
and a hi gh-speed i mage taki ng node of outputting an
i mge. signal at said first screen rate w thout
changing a field angle by sinultaneously readi ng out
signals of 41 adjacent pixels selected anong said
predeterm ned nunber of pixels as adjacent pixels
headhgputdutteds taf t¢ hiz ishrE spdelyoprands sumnimegnep sai d
pi xel signals. [Claim?7] The imge-taking apparatus
ateloridi %d to claim 1 wherein said first
conpressi on/ codi ng neans carries out a
conpr es$henieagh 1igingc epsabat irercdatiag hoackoinanc
wth a still-imge format and said . _

S 5AKHRE BTG 2 tvSadg rERPE | kaviog mpde switching
deconpr essi on/ decodi ng process on_ inmage data in
Y dvce SRR &R & iirRgiRagEa kbR gratodes CMBILAP 8T S AYE
i mage-taking nethod faor taking an inage by using a
61 MPISEaPE FARLRY (3K 9Ge bt caaid af HrIthede- £8RPAY
net hod conprising the steps of: driving first

CEHSRas SPORP CBUTRRE Y 1t 6 TPBCBRY one Of sald image-

taking modes to the other wherein, in said image-taking
mode of taking an image at said second screen rate, said
second compression/coding means carries out a

- compression/coding process on image data obtained as a
result of a photographing process carried out at said
second screen rate and stores a result of said
compression/coding process into said. storage means.
[Claim 6]

Therimage—taking apparatus according to claim 1,
said image-taking apparatus further having:

a normal image taking mode of outputting signals of
a'predetermined number of pixels, which are arranged to
form a two~dimensiqnal array, at said second screen rate;
and

a high-speed image taking mode of outputting an
image signal at said first screen rate without changing a

field angle by simultaneously reading out signals of
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the data of an image, which has been taken in an

i mge- taking process at a first screen rate, and
carry out a conpression/coding process on said inage,;
usi ng tenporary storage neans for tenporarily storing
the data of an image obtained as a result of a
conpressi on/ codi ng process carried out by said first
conpr essi on/ codi ng neans; driving )
deconpr essi on/ decodi ng neans to read out the data of
an i mage taken during a predeterm ned period 42 of
time fromsaid tenporary storage neans at a second
sttisaenitapdx pbhete tarheds aivgngi #3id sureseteraived pmber
carry out a deconpression/decodi ng process on said
iHadgd xedadas ord] F90rh PArelechpbieg \fiditeraget nklapssame
drivi ng second, conpression/coding neans to carry out
£ Fpress P BHT eIy Spidceésebnstdifage obt ai ned as
a result of a deconpression/decodi ng process carried
olftt@1By 7dai d deconpr essi on/ decodi ng neans; and usi ng

storage _neans for storing the data of .an i nmage .
obt ai netPasi ™I LGFL P 2RP TR &SFERALRYI TRy C%ﬁrlab%ss

carri ed out bg,sq!d second,coygrgssion/coding ., means.
erein sald first compression/coding means cafrries out a

compression/coding process on image data in accordance
with a still-image format and said decompression/decoding
means carries out a decompression/decoding process on
image data in accordance with said still-image format.
[Claim 8]

An image-taking method for taking an‘image by using
a solid-state image-taking device, said image-taking
method comprising the steps of:

driving first compression/coding means to receive
the data of an image, which has been taken in an image-
taking process at a first screen rate, and carry ouf a
compression/coding process on said image;

using temporary storage means for temporarily -
storing the data of an image obtained as a result of a
compression/coding process carried out by said first
compression/coding means;

driﬁing decompression/decoding means to read out

the data of an image taken during a predetermined period
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of time from said temporary storage means at a second
screen rate lower than said first screen rate and carry
out a decompression/decoding process on said image read
out from said temporary storage means;

driving'second compression/coding means to carry
out a compression/coding process on an image obtained as
a result of a decompression/decoding process carried out
by said decompression/decoding means; and

using storage means for storing the data of an
image obtained as a result of a Compression/codingl
process carried out by said second compression/coding

means.
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