50650557 [Name of Document] Specification [Title of the Invention]
Image-taking Apparatus and Image-taking Method [Technical Field]SO
[0001] The present invention relates to an image-taking apparatus an
an image-taking method. More particularly, the 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 recent years, accompanying severer and
seuerercdopetitimmbetweendmagedaking apparatus represented by
digital cameras, in the field of image-taking apparatus for consumer
Spplications, tHere Bire deimapids for better qualities, larger-scale
integrations and more advanced functions. For this reason, special
functions'Prvfiee? for shly Bisiness: appiltatidis 86 fartravietalkés sterted
becoming popular in the consumer applications. A representative example
bt #'8pédal funBdhs is a high-speed image-taking function for taking

an. %%gq at

8?0557

The present invention relates to an image-taking
apparatus and an image-taking method. More particularly,
the 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]
[0C02]

In recent years, accompanying severer and severer
competition between image-taking apparatus represented by
digital cameras, in the field of image-taking apparatus
for consumer applicaticns, there are demands for bhetter
gqualities, larger-scale integrations and more advanced
functions. For this reason, special functions provided
for only business applications so far have alsc started
becoming popular in the consumer applications. A
representative example ©f the special functicns is a
high-speed image-taking function for taking an image at

an image-taking rate higher than a normal rate.



an image-taking rate higher than a normal rate. 1 SO6PO557 [0003] In
the conventional image-taking apparatus, the size of an image to be;n¢pg557
processed at a high rate is converted into a small size such as 1/4 of the
standard image size and 4 images each having such a small size are
embedded in an image of the standard rate in order to realize a
high-speed image process (for example, refer to Patent Document 1) . in
addition, by adoption of a circuit structure for processing data from a
sen8éia jparallel, the amount of image data processed per time unit can
be increased in order to implement the high-speed image process (for
example, YBfert6 PERENEDGAHER 2 f0bat st sRowRHF &R imfentioh®
described in Patent Document 1 cited above, however, for a

StahtlaRfrate inaErecrdétl S 8TESEG émbadding™ prakality of

small-size i es as explained [ ' -Si
%?nvert g“%%to 3 g%aff g%%geg@gﬁdgg“ﬁ9§p%¥ %ggﬂé%gad&rd
Images one by one at reproduction process, Specifications are require

B0 ooy g ALl oS TR e
embedded in an image of the standard rate in order to
realize a high-speed image process (for example, refer to
Patent Document 1). In addition, by adoption of a circuit
structure for processing data from a sensor in parallel,
the amocunt of image data processgsed per time unit can be
increased in order to implement the high-speed image
process {for example, refer to Patent Document Z).

{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 reguired for data recording and
reproduction processes. In conseguence, thére are
problems such as a rising manufacturing cost and a lack
of generality. In addition, as shown in an invention
described in Patent Document Z mentioned above, there are

problems such as a rising cost te manufacture the circuit



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 2 for parallel processing and lost portability.

for [Patent Docymentd Japgnese Patent Laid-open No. Hei 8-88833
(Paragraph numbers [0011] to [0014] and Fig. 1). [Patent Document 2]

[Patdapanese Ratent Laid-opepNe ddeiB 251492 {Paragraph Rymbets: g-g8833
[0018] to [0027] and Fig. 1). [Disclosure of the Invention] [0005] Example

{Parembedimentisinzaysprovideld love-costilmagestaking: appanaius capable of
storing an image taken at a screen rate higher than a standard rate in the

[ Pateontemporaryvidedl formhanz[0006] Exarnpletembedithente maylprovidéei §-
an image-taking method capable of storing an image, which has been

251 48ker BR axEFSEN! ratekigher thanld stapdarddfiate in thedcdritemporary

. video format, at a low cost. [0007] In a first aspect of the invention, there

[DisgHr6VidEd an im&ge-taléRg appdratus for taking an image by using a

000 iid- state image-taking device, said image-taking apparatus comprising:

irst compression/coding means for receiving data

Example embodiments may 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]

Example embodiments may 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
fecrmat, at a low cost.

[0007]

In a first aspect of the invention, there is provided an
image-taking apparatus for taking an image by using a solid-
state image-taking device, sald image-taking apparatus
comprising: first compression/coding means for receiving data
of an image, which has been taken in an image-taking process
at a first screen rate, and for «carrying out a first
compression/coding process on said image, said
compression/coding process for obtaining digital still-type
images; temporary storage means for temporarily storing the
data of a compressed/coded image obtained as a result of the

first compression/coding process carried out by said first



of an image, which has been taken in an image-taking process at a first

screen rate, and for carrying out a first compression/coding process on

said image, said compression/coding process for obtaining digital
compstibtypenintages; femperang storagemeans feritempptranly istoringibens for

data of a compressed/coded image obtained as a result of the first
readgsmpression/codibgproedssacariadoet Byadaid fiest8ing a predetermined

compression/coding means; decompression/decoding means for reading
periggt tRd datatst ahlirfagé tdikbntduitig a predEterimisd PeAsE offime  Second

from said temporary storage means at a second screen rate lower than '
SCregdid firdtScrédifraté aRB fofdatrying ut AdeRBiprassionfiecoding carrying

process on said ingage read out from said temporary storage means;
secoit gg}ﬁﬁr%%gib%

GG “mBEnsToP ESRing But asetongiade read out

com jvrgss}'go@nﬂ/‘lcodin% process on_a decompressed/%%ogegn ima%e

out

£ s ‘ ‘
FOoMobtained as atesult of the (fealc%?nprpé%s%?()sn/desc%a%g proges%rc%rrslé“c? %GF oding

neany $aid %%%@yﬁﬁag%@@egxgg%gﬁ@héﬁ%%%%%%%%%ﬁﬁ%%%ﬁ%dﬁrocess on

compression/coding process for obtaining res;
a cépdslormge means irstoring the data,eta compressed/coded image , ¢ ¢y

obtained as a result of the second compression/coding process carried
decoaifiby-said seeend gompressionicading means: in asecondaspectpf the 5514

invention, there is provided an image-taking method for taking an image
deccyusingoosolitistate ng means, said second compression/coding
process for obtaining digital moving-type pictures; and
storage means for storing the data of a compressed/coded image
obtained as a result of the second compression/coding process
carried out by said second compression/coding means.

In a second aspect of the invention, there is provided an
image~taking method for taking an image by using a solid-state
image~taking device, sald image-taking method comprising the
steps of: driving first compression/coding means to recsive

data of an image, which has been taken in an image-taking

F

process at a irst screen rate, and to carry out a first
compression/coding Process on said image, said first
compression/coding process for obtaining digital still-type
images; using temporary storage means for temporarily storing
the data of a compressed/coded image obtained as a result of
said first compressicn/coding process carried out by said

first compression/coding means; driving decompression/decoding

means to read out the data of an image taken during a

3a



image-taking device, said image-taking method comprising the steps of:
driving first compression/coding means to receive data of an image,
which has been taken in an image-taking process at a first screen rate,
precandiongareyiogka fiest compressionicoding-pracess:op saicimage, saild means
first compression/coding process for obtaining digital still-type images;
at ausigtemporatyesioragetneansitor temperagilyisioring d¢he datecefra rate and
compressed/coded image obtained as a result of said first
to cempyession/ceding progessicarked dutbylsaid firstcompressionteadingimage
means; driving decompression/decoding means to read out the data of an
readmayé takewdurivglal 34 predeteninet perattof tigffom saitving second
temporary storage means at a second screen rate lower than said first
COMELGESH PALEHR Y TG carry Bt B decorhfositioRRIEEdIng frotess on said second
image, read out from said temporary storage means; drivi@rgg{second

oM SHipresSionféodiy Mdarsid tarRFoutta sEcordieoRipTessiciesdng 1nage

Rrocess on a decomprfssed/ eqt%ded lg%g%e obtained a; a result of the

btd . ; 7 -
0P 2qdCompressibn/decdding process car Esy s4igon/ cecoding  process

carr %Cc?mcpé%s%on/%%qogin@e@gan%’essaéi,d g%?%rgedcocg:[nlpressei%?{g()diggid second
process for ogtalnln“g movingr-r@pe plcjtures; and usn?g gltorage’ means for =~

cons840 e dala:ofa sompressedigodsd mage.obtaiaed 4 A (gsult of 8, o
second compression/coding process carried out by said seco

and using storage means for storing the data of a

compressed/coded image obtained as a result of the second

compression/ceding process carried out by said second

compression/coding means.

3b



‘compression/coding means. 3b [0008] In example embodiments: 4 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; the temporary storage
means is used for temporarily storing the data of an image obtained as a
result of a compression/coding process carried out by the first
compression/coding 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

iOOO@t@)rage means at a second screen rate lower than the first screen rate
and carries qut a decompression/decoding process on the image read out
frGM tﬁéﬁ@ﬁ?p%raﬁ@%?@rh@%%ééns; the second compression/coding
means carries out a compression/coding process on an image 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. 5 If the second screen rate is

the contemporary standard rate, for example, the data of an image taken

intareimagestaking:processican/be ebtained & asscreepdate-higherdhan £ an

the standard rate. Thus, even if the data of such an image is supplied to
imagthe firgt compressionfcadingaheansiat thenhigh=speed:screen raiedbes at a

second compression/coding means carries out a compression/coding
firsgrocess 6R% N ifage obtaindd asar résult ofadecampressionfdecddingzoding

process carried out by the decompression/decoding means at the
Procgandard raté aitP®@’ storage means is used for storing the data of an

image obtained as a result of the compression/coding (;rocess carried

e

ot By the*SRBhaCompressiBAfoditiFeans S[0089E That #to SaFmerarily

accordance with the image-taking apparatus provided in example
Stgr&rrﬁ%od?rggntséﬁ?tﬁe q%fa of an ]n%ﬁ § is SUpPIEd theirsf  result of a

comp%%rggrieggl/on/%%dlﬁg means at the first screeg rate, the se;gond

C TOCEsS carrie t T first
Compression/codirg means carfies outa compres(gl%n/co iNg prodess o +¢

comp@ HQ%%% 99@&'1‘?%6‘% Qagessylt ofa decqmpression/decoding process,

which is carried out by the decompression/decoding means, at the

secand gerean rateslowey than thefirst.screen jateqand the sNMAGR. ., ¢ 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;

[a1]

the second compression/coding means carries out
compression/coding process on an image 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 Drocess

carried cut by the second compression/coding means.



6 SO06P0557 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. If the second screen rate is the
caritemperanestandard tatecfor examples therdatacefrancsimageatekersinandard
an image-taking process can be obtained at a screen rate higher than the
ratestaridard eatenFhes, ever indhe zasefof suchiam images the existingn image-
circuits can be used as the decompression/decoding means and the
takigpragednieans. firadditiosthé sterage mednsscartlse usedtfor stotihgr than
the data of an image in the contemporary video format conforming to the
the faAdardate” Orftop ot ifat, dHe firstcomsressioR/c6ding widangn image is
receives data of an image, which has been taken in an image-takin%7 )
SUPPreEssat a*fifst Scredm rate Hfcaiies ot tompRssibn/cdting 2 ioh-
speoBrOsess on thg{rgagetwherseeasotgg t%rgrgorar stora{j?e means is used for .
P tempo“"rarlff/ sformg the datd of an |magep6:63tai%é SR Tedlh SiTRES carries

outr COMRressionicading process carried out by the first compression/coding _
s, th t

i =) éle
means. Thus, the storage capacity of the storage means can’be reduced.

resu §a6§9ﬁtEé%BBﬁ?Q@é?6%?%%36@%§8g§¥o@@@gk@ggygé €out by the

image-taking apparatus from rising an
decompression/decoding means at the standard rate, and the

storage means 1s 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.

roooo;

That 1is to say, in accordance with the image-taking
apparatus provided in example embodiments, 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 decompressicon/decoding process, which 1s carried
out by the decompression/decoding means, at the second screen

rate lower than the first screen rate, and the storage



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

standard rate in the contemporary video 7 SO6PO557 format. [Brief
Description of the Drawings' [0010] [Fig. 1] Fig. | is a diagram showifigtd 0257
typical system configuration of an image-taking 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
operations carried out by the image-taking apparatus according to the

embodiment; {Eig. 4LFigs 4 shows a flawehartrepresenting. processing, .

carried out by a control section during an image compression process

perfarnedbya compression/decemprassionGiFcyits [FigBldigas shawsq
timing charts of typical operations to once carry out a reproduction

Iprocess ondyo [Rest Madesfor Canryingioutthedavention] 0014 Aacond
embodiment of the present invention is explained
screen rate is the contemporary standard rate, for

example, the data of an image 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 image,
the existing circuits can be used as the
decompression/decoding 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 tTo 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



by referring to diagrams as follows. Fig. 1 is a diagram showing a typical
system configuration of an image-taking apparatus 100 according @O@@OS 5
embodiment. The image-taking apparatus 100 shown 8 S06P0557 In
Fig. 1 includes an image sensor 101, a preprocessing circuit 102, a
camera-signal processing circuit 103, a conversion processing section
104, compression/decompression circuits 105 and 109, a memory

control circuit 106, a RAM 107, a display processing circuit 108, an
optiealtdisk 110, a monitor 111 and a control section 112. [0012] The
image sensor 101 is a unit for carrying out a photoelectric conversion
pHocess toeonven dilight béammh gehermted by an object of photographing
and received by components including a lens unit employed in the image-
takiAg apparatus 100 into an electrical signal. The image sensor 101 is

typically an image-taking device of a CMOS (Complementary Metal Oxide
Semiconddctsr) type. ThE imagé Ssénsor 187 s APemBedded Eanpie

hold function of carrying out a CDS (Correlated Double Sampling)
SHGLESE AOHHeP L Ut & Go5t SIN S TRATioRe) Falig: = - 1o

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 ﬁiming charts of typical
operations carried out by the image-taking apparatus
according to the embodiment.

[Fig. 4] Fig. 4 shows a flowchart representing
processing carried out by a contrel section during an
image compression process performed by a
compression/decompression clircuit.

[Fig. 5] Fig. 5 shows timing charts of typical
operations to once carry out a reproduction process only.
[Best Mode for Carrying out the Invention)

[0011]

An embodiment of the present invention is explained
by referring to diagrams as fcollows.

Fig. 1 1s a diagram showing a typical system
configuration of an image-taking apparatus 100 according

to the embodiment. The image-taking apparatus 100 shown



[0013] The image sensor 101 is capable of reading out a signal at a high
speed, i.e., at a rate of at least 60 fps (fields/second) described in the
specifications of an NTSC system. For example, in a high-speed scredir 0557
rate mode to read out a signal at a high speed, the image 9 SO6P0557
sensor 101 typically reads out the signal at a 240-fps rate, which is four
times a standard rate. [0014] The image sensor 101 also has a function

to reduce the size of an image without changing the field angle, thatis, a
function to tecreasedbe amount-0f é4nage data per frame, Jhedmages i ng
sensor 101 executes the function by summing up signals of adjacent
pixets:havind the samemeolor inighwa-dimensienrdlrpixel inatiixof the, a
image- taking device to produce a sum signal and outputting the sum
Sigmakacthersame taresfonexamplelinra potess to output pixel signals of
one line. By carrying out such a pixel addition process, it is possible to
TICFEESES &rt ARTARCSIRHISG fate WithbatFaising e fregduendy to remdiory
out pixel signals. It is to be noted that, by adjusting the number of pixels
gﬁ&%é@%tg%ﬁgﬁﬂ%llOG' a RAM 107, a display processing

circuit 108, an coptical disk 110, a monitor 111 and a
control secticon 112.
[(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 intc 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 reading out a
signal at a high speed, i.e., at a rate of at least 60
fps (fields/second) described 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



addition process, it is possible to output image signals at any arbitrary
screen rate. [0015] The preprocessing circuit 102 is a circuit for GEP055T
controlling the gain of an image signal output by the image sensor 1 16by
carrying out an AGC (Auto Gain Control) process. The preprocessing
circuit 102 then carries out an A/D conversion process to convert the 10
S06P0557 input analog image signal into an output digital image signal.
The camera-signal processing circuit 103 is a circuit for carrying out
eamera:sighal processinypnrae dmage signatoatpuit by the 2 240-fps
preprocessing circuit 102. The camera-signal processing includes a
white-batdnceh adjustinent rocess,a colercoristtiontsrocess, an AF
(Auto Focus) process and an AE (Auto Exposure) process. Itis to be
noteétCthat, in a high-speed screen rate mode, the resolution of an image
signal output by the image sensor 101 is lower than the resolution of a
standard ‘rafe MBURE TREESHE préprotessing &itcdit 183 Ghtitheto reduce
camera-signal processing circyit 103 are capable of processing an image
TcBasTitie dpet mel

SigfalSwittiolt inétBasdih St freguendye the Field angie,

that is, a function to decreazase the amount of image data
per frame.. The image sensor 101 executes the function by
summing up signals of adjacent pixels having the same
color in a two-dimensilonal pixel mafrix 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 freguency to
read out pixel signals. It is to be noted that, by
adijusting the number of pixels subjected to the pixel
addition process, it is possible to ocutput image signals
at any arbitrary screen rate.

[0015]

The preprocessing circult 102 is a circult for
controlling the gain of an image signral ocutput by the
image sensor 101 by carrying cut an AGC {(Auto Gain
Control) process. The preprocessing circult 102 then

carries out an A/D conversion process to convert the

10



[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 CirfiteF 0237
103. In 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
1450620557 otp displey progessing sireuitl08: Jhe display discretena ge
reduction process is a process to discretely eliminate excessive fields in
eliderdd adjiistcthe amumlzerof fietds pentime dinitdo@i field count @n thisa
case, the number of fields per time unit is 60 fps) prescribed in display
spacifidationsroferdisplayuritémployed Hysheimagertakingsdpparatusan
100 to show an image taken in the high- speed screen rate mode. In the
aBBIMERTLSFthe e df aRvimiae Sigifl butpee bythe canerasbigid . The
processing circuit 103, the conversion processing section 104 is capable

Of CAMVing B YiffeTeRCS 28 adfistient protedsed in6rdet 16 Bathut a

signal to the ,
adjustment process, a color correction process, an AF

(Auto Focus) process and an AE (Auto Exposure) process.
It is to be noted that, in a high-speed screen rate mode,
the resoiution of an image signal output by the image
sensor 101 is lower than the resclution 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
operating freguency.

1601¢]

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. In
addition, the conversion processing section 104 also
carries cut a size adjustment process on an image signal
received from the compression/decompression circuit 105.
It is to be noted that the display discrete reducticn

process 1s carried out only in order to cutput a signal

11



compression/decompression circuit 105 and another signal to the display
processing circuit 108. [0017] The compression/decompression Circgg6po557
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
decampressionidecoeksg. process onithe 1€0tled data afisstilesighadlscrete
received from the memory control circuit 106. The memory control circuit
166 x4 19150690557 scitcuitfop conisliing operations te read:éutimages
data from the RAM 107 and write image data into the RAM 107. The

RAM 107§ afmemory GSedfsttemporarly S®Fing itndgeresta reeibed 1ds
from the memory control circuit 106 by adoption of a FIFO (First in First

Bh melfod Fypidally? theRAM $67 5 art SHRAMISTAERonolE number
D_l};(n%mi Sando_gn @cc%s%rl\l/liepo_r )éﬁogé lhegis%)laly, E)roi%essingdi la
Circuit T08'is &Gircuitfor géneratifig an image signaf to be dispiayed h +2Y
gggyg@g%%tions of a display unit employed by the image-
taking apparatus 100 to show an image taken in the high-
speed screen rate mode. In the adjustment of the size of
an image signal output by the camera-signal processing
circuit 103, the conversion processing section 104 is
capable of carrying ocut different size adiustment
processes In order to cutput a signal to the
compression/decompression circuit 105 and another signal
to the display processing circuit 108.

[0017]

The compression/decompression clrcuit 105 isg 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
alsc 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

1z



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 mOAitoT
111 for displaying an image represented by the signal. The monitor 111
is typically an LCD (Liquid 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
t1@.40019} ThecampressionidespmpsessionsCireUit-kARissa Circhit fer data
carrying out a compression/coding process on an image signal received
fropmthelcorvarsidnl praoessing 135062065 7d seetiam1@4 by adeption of .

a moving-picture encoding method such as a MPEG (Moving Picture
EkperféiGrodp) hiethoaemadditiors thef compressionidecompressiong
circuit 109 also carries out a decompression/decoding process on the

eBAGHP dSfa6f & RfoViNiEpicture Fecehfe d HoRT thecopticab disk i1@udid 106
outputs the result of the decompression/decoding process to the display

ProcRESing et 168. TFHE moRRSETL L1 d séctionHoF dishrayiy -

Typically, the RAM 107 is an SDRAM (Synchronous Dynamic

0557

Randem Access Memory) .
(o018l
The display preocessing 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 10%. 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 tfypically an LCD (Liquid 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



a moving picture from the display processing circuit 108. It is to be noted
that the monitor 111 can be provided externally to the image-takingqncppssy
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
Only Memory) and a RAM (Random Access Memory) . The CPU is a unit
for @xecoting programsatéredrin te ROM ok the rike tin vederto cdhtrol
the other components of the image-taking apparatus in a coordinated
Frizihes (0021 #Ss 20 BEFoted that PeLdtdifigimedinieator Stery
image data obtained as a result of the 14 SO6P0557 compression/coding
ffocess adoptingtfié MISEG rhéthoddB st fifmittd/ (BREeBpHESITHSR 110.
For example, the recording media can also be a magnetic ta/Lpe, a .
Sdrhfcohductd? iemdnsich'asa fiakh Tnstioy " BhHDDBt the k! e
recording media.is basigalcly %r%cordigg media that can_be mounted.on qr
roce%% on che code ata Or%a moving pilcture receive
emoved from the image-
from the optical disk 110 and outputs the result of the
decompression/decoding process to the display processing
circuit 108, The monitor 111 is a section for displaving
a moving picture from the display processing circuit 108.
It is to 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.

[GC207

The control section 112 is a microcontroller

including a CPU (Central Processing Unit), a ROM (Read
Only Memory) and a RAM (Random Access Memory). The CPU 1is
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.

[Co21]

It is to be noted that recording media used for

storing image data obtained as a result of the

14



taking apparatus 100. In place of the recording 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 dataScH 057
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

Hpdtisde heneted that each-arsew shewp asa beld line represents &

flow of data. In the following description, processes are explained in
tesms ofthe carraws, which are each deaeted by a referencespgmeralc he
[0023] [Flow (1)] The conversion processing section 104 carries out a
process bnanistdge signal:dutputisy themd5:50620552 pegmera-signal
processing circuit 103 at a field count of 240 fps in order to reduce the
EGUHLI0BOUPS preseribedyinsthe!NESCapétificationsany supply @D or

image signal obtained as a result of the process to the display
“the like. The recording media is basically a recording

media that can be mounted on or removed from the image-
taking apparatus 100. In place of the recording media
that can be mounted on or removed from the image-taking
apparatus 100, it is also possible to employ an
irremovable recerding 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 shown 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]
[Flow (1)] The conversion processing section 104

carries out a process on an image signal output by the

15



processing circuit 108. To put it concretely, the conversion processing
section 104 discretely eliminates excessive fields in order to reducedh@r gz ¢~
number of fields per time unit to 1/4. Then, the display processing circuit
108 generates an image signal to be displayed on the monitor 111 from

the image signal supplied by the conversion processing section 104, and
supplies the generated image signal to the monitor 111 for displaying an
image represented by the signal. [0024] [Flow (2)] When the conversion
pEgtessing settion P104 teceives a fettiestmade fthe controlisectionc of
112 as arequest to start a process to record an image, which is taken at

a HigH sgedd! iR aeesrdancastitian bpération "darfied DUt By th@tsesheed
conversion processing section 104 transfers an image signal representing
ar ihyewith afRftfddted iz totha "cbnipreRsibnfdeconfitessioA eirtuit
105. At that time, no discrete red ctiongrocess is carried oyt on the

Phrage Sighal °T6 b Fidretspecific, the coriversion processing 162y
SRR, DRt haaes e e o e pprsenn
conversion processing section 104 discretely eliminates
excessive filelds in order to reduce the number ¢f fields
per time unit to 1/4. Then, the display processing
circuit 108 generates an image signal to be displayed on
the moniter 111 from the image signal supplied by the
conversion processing section 104, and supplies the
generated image signal to the monitor 111 for displaying
an image represented by the signal.
(00247

[Flow (2)] When the conversion processing secticn
104 receives a reqguest made by the control section 112 as
a reguest 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 adiusted size to the
compression/decompression circuit 105. At that time, no
discrete reduction process is carried out on the image

signal. To be more specific, the conversion processing

16



processing circuit 103 to typically 512 pixels x 192 pixels and, then,

transfers the image signal representing the image with the adjusted size -
to the compression/decompression circuit 105. The size of the imaég RF0o37
adjusted to conform to specifications 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
sizeuit 105 1caiTies snyacompressier/cading processsadaptingdbendREGH
method on the signal to generate coded data in accordance with a
‘commant e ceivetffomethe Toatiolf sectionhEl 2 shtvers Hie qremory

control circuit 106 temporarily stores the coded data received from the
REAprESsioy deéampidssidhi ciFcuitti0slinahé RAM 2071 ke this'ways 2he
RAM 107 accumulates image data produced during a predetermined

peticd of . [(078] [FIew 13)f SWieritie memory céamslicircai1@senting
receives a request to read out coded data stored temporarily in the RAM

907 frdff % Hortrol'dettiBh 143 ¢F SHEPBSEY the

compression/decompression circuit 105. The size of the

image 1s adjusted to conform to specifications 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 circuit 105 in the RAM 107. In
this way, the RAM 107 accumulates image data produced
during a predetermined period of time.

[0026]

tFlow (3)] When the memory control circuit 106

recelves a request to read out coded data stored

temporarily in the RAM 107 from the control section 112,

17



the memory control circuit 106 reads out the coded data from the RAM

107 at rate of 60 fps and supplies the data to the SO6P0557
compression/decompression circuit 105. The

compression/decompression circuit 105 carries out a
decompression/decoding process on the coded data received from the
memory control circuit 106 and supplies a result of the process to the
conversion processing section 104. In accordance with a request
FdreiviErem thelcbhtrol SeEftr 112 &8 afeytestioretir daashtd #é
optical disk 110, the conversion processing section 104 supplies the

iniage SigRhalfdéend f?dtmﬁcﬁé‘ecd?ﬁpr%@sigﬁ/ﬂe‘?i}ﬁ]p?@?é?cﬁ%%ﬁcﬁiﬁogata

as a result of the decom ression/decodin%pro,cess I% ”1%5 The
e .

EompresSTIHEEoTpraaSion CREAT0R: The o= ot

com ression/de%om%ression circuit 109 conveﬁtaghe image signal
CO e ol . car{g

npre 10 resslion CcLrCcul 5 u a
rec vedsf?omntl*/le COﬂVgI'SIOH processing section 104 into a moving

. om on cal o
g;g%@%%%%gé%m@%@w@grw eypicturesantothe opfical : g

w (4); The conversion processing section 104 adjusts
thesize pfap image represented-hy-the:image ssignal recsiveddton thesu«

compression/decompression circuit 105 at the rate of 60 fps and supplies
an image psigpaldepresenting asrimage with an- adipistedhsizedethen 104.
In accordance with a reguest received from 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 10%. The
compression/decompression circuit 109 converts the image
signal received from the conversion processing section
104 into a moving pilcture having the MPEG format and
stores the picture onto the optical disk 110.
(0027]

[Flow (4}]1 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

18



18 S06P0557 display processing circuit 108. It is to be noted that, in flow
(4), the data outputted from the conversion processing section 104 in flow
(3) may be concurrently outputted to the display processing circuit 10§ F 0537
[0028] There are many components each implemented by a
contemporary circuit operating at the standard rate in the processes
described above. Examples of the components are the
compression/decompression circuit 109 and the display processing circuit
408peadditian; dmage datd canihe texorded pntasthecopticah diskd 104ia+
the contemporary video format, which conforms to the standard rate. On
iop 6fithat, the comtpressicr/decampressiont ciseuit 185 reducesthen
amount of data to.be stored in the RAM 107 so that a RAM 107 with a
Brtlisterage egsdcitycahMe émployed. [0029 g k3 shows timingt 1y
charts of typical operations carried out by the image-taking apparatus
ACEBATIFS tHe eMBonFERtE [TiRECTH YWHE tHelpewe sy is turned
onE (%% 8ir]nage-taking apparatus 100 is activated to operate in a

There are many components each implemented by a
contemporary cilrcult operating at the standard rate in
the processes described above. Examples of the components
are the compressiocn/decompression circuit 109 and the
display processing circuit 108. In addition, image data
can be recorded onto the optical disk 110 in the
contempeorary video format, which conforms tc the standard
rate. On top of that, the compression/decompressicn
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 employed.

602973

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 1GQ 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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standard-rate mode. It is to be noted that, in the standard-rate mode, an
image signal taken at a rate of 60 19 S06P0557 fps is supplied fromsther 55
camera-signal processing circuit 103 to the display processing circuit 108

by way of the conversion processing section 104. Thus, a

camera-through image is displayed on the monitor 111. In addition, if an
image has been taken, a 60-fps signal representing the image is supplied
from the camera-signal processing circuit 103 to the
Emmpicssiotviecormpressipntiéreuit a9 By fay o theteagaisions circuit
processing section 104. The compression/decompression circuit 109

carties DUE A° cOMPFISSIoTESHIRG Process atiopliftg e MPEG Hethbd i

the image signal and records a result of the process onto the optical disk

TR0 OGS TTiRE T2 e Hsrearmias oulan operition fo Bntey & ~through

request to the image-taking apparatus 100 as a request to change the
R GRr T M Mg et mbdeltn A age € =n

"i’}&%g%e gavest e t!ﬁ! SE%%”—%%% '555_’8%2‘1‘3%%@%)9%%199%&‘9%%%6
standard-rate mode to the high-speed screen tate mode. During the
ReriQk T2 fo T4, dataflows n.aceordance with « i yna1 processing
circuit 103 to the compression/decompression circuit 109
by way of the conversion processing section 104. The
compression/decompression circult 109 carries out a
compression/coding process adopting the MPEG method on

the image signal and records a result of the process onto

the cptical disk 110.

[Time TZ] The user carries out an operation to
enter a reguest to the image-taking apparatus 100 as a
request tc change the standard-rate mocde to a high-speed
screen rate mode. In accordance with the reqguest, the
control sectlion 112 issues a command to change the
standard-rate mode to the high-speed screen rate mode.
During the period T2 tc T4, data flows in accordance with
flow (1) shown in Fig. 2.

{00311
[Time T3] The user carries out an operation to

enter a request to the image~taking apparatus 100 as a
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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 20
SO6P0557 request to start a process to temporarily record data into tHe 0557
RAM 107 at a high-speed screen rate of 240 fps. 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). 00321 ;Time T4] As the RAM

107 becomes full of image data stored therein, the image-taking

apparads 100 sautematicalhestops the phetegranhing and secordings « »
processes at the high-speed screen rate and carries out processes to

teproduce dataiframhe RAMHOF andrecords: the fatasenrtodiie pptical < .
disk 110. To put it in detail, the image data stored in the RAM 107 is read
bt aba trate.of 60Fps and supplied tethes compressidri/decdmpression
circuit 105. The compression/decompression circuit 105 carries out a
geeompiessicidecodingiptocessiar e imagesdata ahdy sippliesca resulte
of the process to the conversion
with both flow (1) and flow (2).
[0o32]

[Time T4} 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 and records
the data onto the optical disk 110. To put it in detail,
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
compression/decompression circuit 108, which carries out
a compression/coding process adopting the MPEG method on

the image signal and records a result of the process onto

the optical disk 110. At the same time, the conversion
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processing section 104. The conversion processing section 104 outputs

an image signal to the compression/decompression circuit 109, Whi(éra)ts130557
carries out a compression/coding process adopting the MPEG method on
the image signal and records a result of the process onto the optical disk
110. At the same time, the conversion 21 SO6P0557 processing section
104 also outputs the image signal to the display processing circuit 108
concurrently with the process to output the image signal to the
compeessionfdecampressiodcircuitd08un prder tordisplay ceemoving:1 to
picture on the monitor 111. At that time, the image data can be output at
aratechf G0 fpg withour sdiscretely reduicingl the imagedatarobtained @s ahe
result of the photographing operation at a rate of 240 fps. That is to say,

2 Blove Feproductivrrprocess isiewmdied Dutak b speddiequal to 1/4 of the

speed of the photographing process. For example that the period T3 to
TATPIFES ' SELORBS OIhRSCHSY! 726 Frathids dredobtainetssa testi splay

the photographing operation during the threq second period T3 to T4 and
Gofs ih the:RAMPMGT. Fhen SnTh& téptbduction pfocesiis réprducd e

data from the RAM 197 the data is outpyt gt the standard rate 9,00«
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 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 obtainsd 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 TS 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 record data onto the optical disk 110 are
started, data flows (1) and {(Z) shown in Fig. 2 are ended
ro enter the states of both data flows (1) and (2}.

[0033]

[Time T5] The image-taking apparatus 100 ends the
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fps. Thus, the period T4 to T5 with a length of 12 seconds is four times

the photographing period. When the process to reproduce data fron‘g@be%%?
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 T51 The image-taking
apparatus 100 ends the 22 SO06P0557 process to reproduce data from

the RAM 107 and the process to record data onto the optical disk 110. At
timec¥5 sthedmeagertafingeapparatus 100 eriterskastate of avaiting for a
photographing operation to be carried out at the high-speed screen rate.
Attt fifne dafg flows @) add{B)-shovns indFigl 2ake @hedled While data time
starts to flow in accordance with flow (1). [0034] [Time T6] The user

Earries Hut HRGHETAACH It eRRR A AhuEstte the rhage-taking aippardtus

100 as a request to change the mode to the standard-rate mode. In
YEd0rdaAce RiththRTehhESe e it geltaking dPpar &iuss 106 Ehakges it
itar}}%;@egdaekli%gg;%%gﬁ%?u;ds_cr:aggQnOdreai‘éAg .de%qcnbt%ia%chv,’?rhén, th ata flows

(4) and (5) shown in Fig. 2 are ended while data starts
to flow in accordance with flow (1V.
(00347

[Time Té] 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. In
accordance with this reguest, the image-taking apparatus
100 changes the mode to the standard-rate mode.

As described above, in the image-taking apparatus
100 according tc the embodiment, image data cbtained as a
result of an image-taking process carried out in a high-
speed screen rate mede is accumulated 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
clrcuit 109 as well as the circuit and mechanism of a
recording process system for recording data onto the

cptical disk 110 can be made the same as those used at
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100 according to the embodiment, image data obtained as a result of an
image-taking process carried out in a high- speed screen rate mode ds) g5 57
accumulated temporarily in the RAM 107 with the high-speed screen rate
kept as itis. 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

fHes opticdi s 116 €an be atiéthe Safne ds'thoseluseddtipsing cost of
50650557 the standard rate. In addition, the manufacturing cost of the

g e-BkaTG apparatus BT ba 'SuStdifdd atta R ivel ©h fp 6f that! in

pite of the image-tak| rocess carried out at the high-speed screen
ia?g,eir‘n'agg "dat %a%éggc é{l)?écdde%jnanscp recBrded onts the dptical tisk 410

in the contemgorar video foEm%%for the %tandard rate. It is to be noted
Led OUl. at Lhe = en ra nage

rocess C L ee sCre .
ﬁz}a?a recorded moving picture IS sugﬁe ted?gaéiecompressmn eco Ing

process inthesame way as-{he prdinary Sp@qﬁ&ti%@r%ﬁ?gﬂ@ﬂ”&% k

compression/decompression circuit 109 and the result of t

daepmpresgion/decading, PEOcess caB bersypplied to,the; imonitor 1d4.ky
way of the display processing circuit 1.08
rate. It is to be noted that a recorded moving picture 1is
subjected to a decompressicn/decoding process in the same
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 order to implement slow reproduction. In addition, the
slow reproducticn processing can alsc be carried out in
the same way in another reproduction apparatus designed
for the same videco format.
[00351

On top ¢f 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 T5), image data obtained is stored temporarily in
the RAM 107. Then, while a process to record the image
data onte the optical disk 110 is being carried out,

image data read out from the RAM 107 in a slow
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in order to implement slow reproduction. In addition, the slow

reproduction processing can also be carried out in the same way in S0ED0557
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 T5), image data obtained is stored
temporarily in the RAM 107. Then, while a process to record the image
dararontothe opticalwdisic £10 ibeiag camied\dut, image dadairéad auti ng
from the RAM 107 in a slow 24 S0O6P0557 reproduction process can be
Vistiafly: esrfrthedsyCasingnthecdisplay processing cireult 1081sooas taie
allow the user to verify the image data being recorded onto the optical
WARKELIOC 1Y gddifisn SR possile 46 brovidel ken dtafd Bperatightfeelifig to

the user, On top of that, this process also proves that the display

Bricesding® eirduit- 108 cahtha&”thesafre configiirationedStat tieed TRV 1 de
ghengt?{lld%&d rgt% gwao@{aégl'hgs ﬁjpgttert effe _tof reducjng the :
Mahutactining Bostcan Be obtainét it addition- afso"durifg H¥ p&iod 3t -
%%I§t8§8389§tﬁﬁso proves that the display processing
circuit 108 can have the same configuration as that used
in the standard rate mode. Thus, a better effect of
reducing the manufacturing cost can be obtained. In
addition, also during the period T2 to T3 to arrange the
field angle in the high-spsed 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 s0 as to allew the user to visually confirm the taken
image by using the monitor 111 so that the user never
loses the opexation 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, since 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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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 thez o557
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 operation 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
&adition, sincerthelcompresdivnidecontbressitm adircuitsl 05l reduces tiva le
amount of the image data obtained in the high-speed screen rate mode

and stores Fedatachith s fedueed affount fitd the REM 2079 thelsizegTus.
the 25 SO6P0557 RAM 107 can also be decreased so that the circuit

6518 Bhd the®mBnTfARHRinY €%t Eaf beTed ded &s well- Ffhus, by

adding a minimum number of circui(g to the contemporar Cil’?}l#t and the

EStemParas necianistn. villeh &reused o procesing"air iiSgé Tken

at the standard rate, the data taken.at a screen rate higher_ than
RGPt St e 8coried oni & ecrig e UAng L e

%%Eﬁ@£9§”¥¥¥5¥)@W@a&g¥§a{§%gh at a screen rate higher

than the standard rate can be recorded onto a recording
medium in the contemperary video format. As a result,
even though the size of the image-taking apparatus and
the cost to manufacture the apparatus can be prevented
from increasing, it is possible to provide the apparatus
with a function, which gives convenlence to the user and
has a high added wvalue.
[0637)]

The following description further explains the cost
to manufacture a new clrcuit 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 of 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 circult capable of processing
a moving picture at a screen rate higher than the

standard rate in particular, the circult must be
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even though the size of the image-taking apparatus and the cost to
manufacture the apparatus can be prevented from increasing, it is

: . . . . . S06P0557
possible to provide the apparatus with a function, which gives
convenience to the user and has a high added value. [0037] The
following description further explains the cost to manufacture 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
girveit fargproeessing: thefdathwf ecmbviag pictirevatzer fixedsscyeeén tate
and a fixed resolution, which are prescribed in the specifications of the
#¥éVing picture. Thus, in order to make the circuit capable of processing
a moving picture at a screen rate higher than the standard rate in
pa@ﬁ@@l £, the circuit must be 26 SO6PO557 developed and manufactured
inevitabr%a%[ a very high cost. [0038] By the way, the resolution of the
recenti

e aRingdevidd §hdis 8 1entth excedda regsffion image-

presqribed Ry the shesificatons ol the Movng PICe. , cotution
prescribed by the specifications of the moving picture,
and there are a large number of circuits for encoding a
still picture with such a high resclution. With each of
such circuits, the processing speed can be raised for a
case in which the resolution is decreased. Thus, by
employing such & circuit for encoding a still picture as
the compression/decompression circuit 105 for processing
image data at a high-speed screen 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 capable of recording the data of a still
picture (JPEG data in this case) onto the optical disk
110 by employing the compression/decompression circuit
10> 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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and there are a large number of circuits for encoding a still picture with

such a high resolution. With each of such circuits, the processing speggl 55
can be raised for a case in which the resolution is decreased. Thus, by
employing such a circuit for encoding a still picture as the
compression/decompression circuit 105 for processing image data at a
high-speed screen rate, the manufacturing cost can be reduced to a low
level in comparison with a case in which the processing speed of an

&rfddder for pidcassivigler Movirty pictine iSiipcEeasedr fo039F dnaaddition,
the image-taking apparatus 100 can also be made capable of recording
tﬁ%%s%dw St picturé YIPES AE TR tHIS E4se) dito RS BpRcAI Tidle also
110 béj}amploylng the compression/decompression cwcwt 105 in addition

tothé of a?ﬁ&ﬁﬁ&bﬁ?u@%ﬁ@@%éﬁﬁﬁ%& ‘takEf IR A58 Bf
-t t ble of th d data of
%r% g%a%%eogag W ¢ i%{)ara us capab e(ao recording. the compressed g\ ao

a St plcture an a moving plcture onto a recor Ing

8g|u5n ag eéﬁzlb%d Egt@i;‘h%gg@@ %l{%l@ also capable of recording an

|mage e high-speed “screen rate mode onto the optical disk 110

withedl o )

Fig. 4 shows a flowchart representing processing
carried out by the contreol section 112 during an image
compression process performed by the
compression/decompression circuit 105. The processing 1is
explained below in terms of steps, which are each denoted
by a step number.

In execution of the processing, an initial wvalue
Qave of a guantization scale per piece of image data is
found in advance and stored in typically a ROM of the
control section 112. The initial value Qave is found so
that the RAM 107 having a given storage capacity 1s just
filled up with data accumulated therein as image data
obtained according to 2 time to store the image data in a
high-speed screen rate mode, a capacity of the RaM 107,
screen rate, and a resolution used for processing the
image data in the compression/decompression circuit 105.

(00411

[Step S11] The compression/decompression circuit
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modifying the circuit configuration. [0040] Fig. 4 shows a flowchart
representing processing carried out by the control section 112 duringoagb%w
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 image data is found in advance and stored in typically a
ROMiof the: dontrot $ectionol 12 tThevinitiakvalue Qave isdetind so ithat of =
the RAM 107 having a given storage capacity is just filled up with data
aecumalatad:tHeréin dsrinragecdataacitaimedraceording foadime tepstore s s
the image data in a high-speed screen rate mode, a capacity of the RAM
307 C_ereEh rafé Hhdod Feschitici @seePfor PEbcessingithe . image datarinrol
the compression/decompression circuit 105. [0041] [Step S11] The
E6mpr&ssion/deddmpresicii@ifcuit? 28 SUBPEEET 1081 Afmttish t6he

,notif}/ the control sectipn 112 of a coding quantity Cres for each
%&Sn‘pf’es%lor}?ﬁgdiﬁ@ Jrgges%uantity res reéceived from the

compression/decompression circuit 105 as the coding
guantity Cres of an image signal for the preceding field.
Then, the control section 112 finds the difference A
between the quantization scale value Qres and a value
held by the control section 112 as the initial value Qave
of the guantization scale.

[0042]

[Step S1Z2] 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 guality from changing
abruptly when a compression/coding process is carried out
on an image signal. The result of the division is used as
a target guantization scale value Qtgt for the next image
signal.

[0043]

[Step S13] If a compression rate used in a

compressicn/coding process carried ocut on an image signal

is too high, the resulting coding guantity is small but
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of coding image data of the coding quantity. The control section 112 finds

a gquantization scale value Qres on the basis of the coding quantity Qescg 557
received from the compression/decompression circuit 105 as the coding
guantity Cres of an image signal for the preceding field. Then, the control
section 112 finds the difference A between the quantization scale value

Qres and a value held by the control section 112 as the initial value Qave

of the quantization scale. [0042] [Step S12] The difference 4 is added to
theeinitial valuerQblve tépraifucesa s@RIWhICHS thER GIVIBRYYRAE Bifmerate
constant T determined in advance in order to prevent the picture quality
fisithbngihg” ABPGEGREWRBA Aot eBSiBARBAINGFTBEESS RUdarfigd Bt

on an image signal. The result of the division is used as atarget
AR SEAlealGE DFEior HE e ImBge HgRdr 00431 TS@h SLA"

I{ 2 comepre:§§i9n ratg sed |{1 a Cfén&rgssignlggdﬂ}gaptrogeisn% %"’ﬁied out. .o
on'an ?mgaé sTélrgaI iS 100 %lgﬁm the resuﬁ%g coding quantity is small’bl

%%§Q§ﬁg§§%mﬂﬁg a period of time correspending to a

desired number of seconds cannot be accumulated in the
RAM 107. 1In order to solve this problem, a fixed range is
set for the target guantization scale value Qtgt. The
control section 112 determines as to whether or not the
target quantization scale value Qtgt found in a process
carried out at the step 512 falls within the fixed range.
If the result of the determination indicates that the
target guantization scale value Qtgt falls within the
fixed range, the flow of the processing goes on to a step
S14. If the result of the determination indicates that
the target guantization scale value Qtgt does not fall
within the fixed range, on the other hand, the flow of
the processing goes on to a step 315.
(00447

[Step 314] The control section 112 sets target
guantization scale value Qtgt to the
compression/decompression circuit 105 and the
compression/decompression circuit 105 executes

compression/coding process.
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the noise of the image is large. If the compression rate used in a
compression/coding process carried out on an image signal is too Io¥vO 6%‘0557
the other hand, the size of the resulting data size is large so that a

moving picture obtained during a period of time corresponding to a

desired number of seconds cannot be accumulated in the RAM 107. In
order to solve this problem, a fixed range is set for the target quantization
scale value Qtgt. The control section 112 determines as to whether or not
the target guantiZatioh sédle vakie:@tgf founshinracprocessrcasiad eutat e
the step S12 falls within the fixed range. If the result of the determination
fpBitatethat e target quantiZationtsealeivaiue Qigfallsiaithintheed in
fixed range, the flow of the processing goes on to a step 514. If the result
SRR Yt erntingtidrR iitficates &ist L the tarjet §aastization stalivdue Qtget
does not fall within the fixed range, on the other hand, the flow of the
frocBsEing Hoesifto’d %%%‘Sl%?[d@‘ﬁ&] 1Step 4] ertelontrof séBtfon

112's s target. qu tization scale value Qtgt to the
ggrfﬁﬁ‘riéiss?o“n/ ggor?%%rte%%% Fércnft 105t RESS That the target

Qrupassiqn/decomaression;Giicul 195 exgcutes compressionicoding
rocess.
determined in advance, the target quantization scale
value Qtgt is set at the upper limit of the range. If the
result of the determination indicates that the target
gquantization scale value 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 deterioration cof the
picture guality of an image taken in the high-speed
screen rate mode. This processing is generally carried
out in the conventional apparatus such as an image-taking
apparatus and a video recorder, which have a2 VBR
(Variable Bit Rate) recording function for recording the
data of a moving picture. By applying such a contemporary

technology to the embodiment, it 1s possible to provide
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30 SO6P0557 [Step S15] If the target quantization scale value Qtgt does
not fall within the fixed range determined in advance, the target SOBE0557
guantization scale value Qtgt is set at a prescribed value. To put it
concretely, if the result of the determination indicates that the target
guantization scale value Qtgt exceeds the fixed range determined in
advance, the target quantization scale value Qtgt is set at the upper limit
of the range. If the result of the determination indicates that the target
guastization sellesvdine Gi§Rsmeller Hapthe fixedOfariges ob tHé biter
hand, the target quantization scale value Qtgt is set at the lower limit of
fhetrangé. @%46}1 BY'Gaifying bBTthe prot&ssing fepresénted by tie T2t
flowchart shown in Fig. 4, it js gossible to record just as much image data

85 Stbraye quittity Of e RARY 1071 ti RAM $b7 whiifé miftimizirg

deterloration of the picture qualit,of an image Jaken.inhg hiohrspeed
SCreén raté mode. This procesgslng IS generally carried out in the

gQventional apparatys such as;an imagestaking apparatys apd g video
recorder, which have a VBR (Variable Bit Rate) recording function for
ﬁ§@ﬁ¥@@gﬁ%ing cost.

[0046]

By the way, in the embodiment described above,
right after image data 1s 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 carrving cut the process to record the 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 and the data can
then be recorded onto the optical disk 110 in accordance
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 out a reproduction process only
as described above.

[Time T11l] When the power supply is turned on, the

image-taking apparatus 100 is activated to operate in a
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data of a moving picture. By applying such a contemporary technology to
the embodiment, it is possible to provide 31 SO6P0557 an effect of

: . : . . : . B06P0357
suppressing deterioration of the picture quality of an image taken in t%e
high-speed screen rate mode at reduced development and manufacturing
costs and an effect of decreasing the size of the RAM 107 and, hence,
decreasing the circuit scale as well as the manufacturing cost. [0046] By
the way, in the embodiment described above, right after image data is
storedimrtieRAN 1@tat a high-speed screen rate, a process to
reproduce the data and record the data onto the optical disk 110 is
starftéet Blhstead of carrying out the process to record the data onto the
optical disk 110 right after the process to store the data into the RAM 107,
only a proces&o TreprodliBé theGatatahbeesn e pedormaat aad te dam
can then be recorded onto the optical disk 110 in accordance with a

FaYuREt hadeBifthe dser “Timing thams B HeEe 26perations ard 0 as a
explained as follows, [0047L Fig: 2 shows tming charts of the typical
screen rate mode. In accordance with this request, the
control section 112 issues a command to change the
standard-rate mode to a high-speed screen rate mode.
During the peried T12 to T14, data flows in accordance
with flow (1) shown in Fig. 2.
[(0049]

[Time T13] The user carries out an operation to
enter a reguest to the image-taking apparatus 100 as a
reguest 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, pileces of data flow in accordance with both
flow (1) and flow (2).

[0050]

[Time T14] As the RAM 107 bescomes 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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operations to once carry out a reproduction process only as described

above. [Time T11] When the power supply is turned on, the image-taking; s 5 ~
apparatus 100 is activated to operate in a 32 SO6P0557 standard-rate
mode. [00481 [Time T12] The user carries out an operation to enter a
request to the image-taking apparatus 100 as a request to change the
standard-rate mode to a high-speed screen rate mode. In accordance

with this request, the control section 112 issues a command to change

thinstaridatd Fateembde tolatigh-spedd screergateimbbe L Burinkttheut
period T12 to T14, data flows in accordance with flow (1) shown in Fig. 2.
G649 plifhey T £5]He tider difrie& 8 ECar Bpératibh 1o "éifteF 8 réqddstie ©
the image-taking apparatus 100 as a request to start a process to £ 240
feimpBoranR eeorPdata?ints 1 RANF 167 5E 4 HgH:spéed SereehTatd At
t aé tinfhdgta. féovgso inS%ccorgar%cleOWitg f|0\1/:V (ngsth)“v(\D/p1 in r%i . 2.5Tq%s,
pi%cés of tfata fIBw'in accerdance with both™ fiow f) and fiow )S
carried out at a reprocduction speed equal to 1/4 of the
ordinary speed. At that time, flow (2) shown in Fig. 2 is
ended and data flows in accordance with fliow (3}.

[0051]

It is to be noted that an image signal is output by
employing the ccenventional apparatus such as the display
processing circuit 108 and the conversion processing
section 104 at the rate c¢f 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 record the image data onto the cptical disk 110, the
memory control circuilt 106 reads out a moving picture
from the RAM 107 and supplies the picture to the
compression/decompression circult 105. The
compression/decompression circuit 105 carries out a
decompression process on the data of the moving picture

and displavs a result of the process tc the monitor 111

by way of the conversion processing secticn 104 and the
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[0050] [Time T14] 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 rE@eF0557
and carries out processes to reproduce data from the RAM 107. At that

33 S06P0557 time, the data is output at the rate of 60 fps without

discretely reducing the image data obtained as a result of a

photographing process carried out at the rate of 240 fps. That is to say, a

stoyy leproduction-proeess isr eamiediall at arepreduchonspeed-8aual Q. i ngy
1/4 of the ordinary speed. At that time, flow (2) shown in Fig. 2 is ended
and data flows inaccardanee with=ftpw 63)gl005I] tk is-tebe noted that an
image signal is output by employing the conventional apparatus such as
thegdisphy . processingroireait 198 andritieicon¥éisicr: prdcessiage sedtion.
104 at the rate of 60 fps. Thus, the new function to carry out a
Phétogvaphing processst Ahigh Sheed cahrve irtrodlted aimostwithouta
increasing the cost. [0052] [Time T15] When the user carries out an
Ba@HﬁEﬁSlOﬂ/Codlng process adopting the MPEG method on
the image signal and records a result of the process onto
the optical disk 110.
coszi

In the case, for example, the period T12 to Tl4 is
three seconds, 720 frames are obtained as a result of the
photographing operation during the three second period
713 to T14 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 Ti6 with & length of 12 seconds is four
times the photographing period. When the process to
reproduce data from the RAM 107 and the process to record
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}.

[00547
[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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to record the image data onto the optical disk 110, the memory control
circuit 106 reads out a moving picture from the RAM 107 and suppliggé%%?
picture to the compression/decompression circuit 105. The
compression/decompression circuit 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 34 SO6P0557 display processing circuit 108. The conversion
progessing sectipa-tGkoutputsoar image sighal terthers a state of
compression/decompression circuit 109 at the same time. The
eorhprassioffde corapressiphachetitd 09rFRdsi ot & compressivhidding:
process adopting the MPEG method on the image signal and records a
reSuft & the Broceds ¥htS Hhe Dptiedl disk 120. 8] YATKe ca4se¢ Fof Lovs
example, the period T13 to T14 is three seconds, 720 frames are

obtairid-as' 4 re S thE™ photdyraptfng ofEGon Huting the tred=arts

%%cogdoperiiorg ;I%got? Tallﬂcaend ii@gedin g\pe AM 107. Then, in the
reprodLucVi.zion process 1o reproduce data from the'RAM 107, data is output

at tﬁ'@o§%\r]1dard rate of 60 fps. Thus, the

[Time T17] The user carriles out an operation to
enter a reguest to the image-taking apparatus 100 as a
reguest to change the mode to the standard-rate mode. In
accordance with this reguest, the image-taking apparatus
100 changes the mode to the standard-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 period Tl4 to T1l5, the image is reprcduced from
the RAM 107 so as to allow the user fTo confirm the image.
Then, if necessary, the user can enter a request to
record 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 reguired by the
user tTo carry out an cperation to enter a request for
deletion of image data, which does not have to be

recorded onte the optical disk 110 but has been
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period T15 to T16 with a length of 12 seconds is four times the
photographing period. When the process to reproduce data from th 66%557
107 and the process to record 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 35 SO6PO557 T16, the
image<aking bpparatus 106 @nters arstaterof avditing forta pladtogdraphingl 0 .
operation to be carried out at the high-speed screen rate. At that time,

gt fidvis W@BY and {4} shevins filiibe 2 are ehded dhilerdaed Serts td flow

in accordance with flow (1). [0055] [Time T17] The user carries out an
OPBEAIONS Ehfer Aredtiéstitothe hdde-iakiny apparaliis Eiagae area
request to change the mode tq the standard-rate mode. In accordance
Hith'thf regbesE thélimidye-taking apparatus 100 changes the mode to

th? g&asrp]ard-rate mode and waits in stand by state.

It is to be noted that the RAM 107 emplcyed in the
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 carrving a
compression/coding process to process the data of the
image intc data in accordance with the MPEG format. In
addition, the RAM 107 can be replaced with a memory
having a relatively high access speed and a large storage
capacity. 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 to not only the image-taking apparatus such as sa
digital video camera and a digital still camera as

described above, but also any apparatus having an image-
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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 stafedpn 5 57

in the RAM 107, in the period T14 to T15, the image is reproduced from

the RAM 107 so as to allow the user to confirm the image. Then, if

necessary, the user can enter a request to record 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

torcarnpodt AT bperationttoadinecs redueshifor agslation of inage. dataan

which does not have to be recorded onto the optical disk 110 but has

BEEYY 36 BUEPUL5T Hatvefte AthEretofded befdie BRtRe Tptical disk:

110. In this way, it is possible to provide an effect of improving the

Utizafion effidericy 6rthé Storige Afda: ofthe dpticdidisk 116 G0856F F°

is to betnoted that th? RAM 107 em%loge% in the embodiment %escribegdj,

above can Be?gfﬂaecﬁeé 9vitlﬂea Eb%?té & recgrﬁﬁganeeSd?&ﬁglnatlﬁls case; - =+
rated_in t igh-speed scr rat he data having .

T T a5 Sratl oo B e o A 2.

taking process carried out by using a small-size camera
provided for apparatus such as a TV telephone and game
software device, which are connected to a PC (Persconal

Computer) .
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recording medium so that it is possible to view the image taken at a high
speed without carrying a compression/coding process to process the data
of the image into data in accordance with the MPEG format. In addition,
the RAM 107 can be replaced with a memory having a relatively high
access speed and a large storage capacity. 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 pnly 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 37 SO6P0557 taking function. Examples of the
apparatus having an image-taking function are a cellular phone and a

PDA (Personal Righal-Assistant) alncadditions the presant rigvertionean: by
also be applied to processing and recording apparatus provided for a
sighat generatedinsan: inrageratakinggitheessseartied out by disingsa = -
small-size camera provided for apparatus such as a TV telephone and
bamengoftwaee deviee owhichiaréwonnected to a PC (Personal

first compression/coding means for receiving data
of an image, which has been faken in an image-taking
process at a first screen rate, and for carrying out a
first compression/coding process on said image, said
compression/coding process for obtaining digital still-
type images;

temporary storage means for temporarily storing the
data of a compressed/coded image obtained as a result of
the first 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 period of
time from said temporary storage means at a second screen
rate lower than said first screen rate and for carrying
out a decompression/decoding process on said image read
cut from saild temporary storage means;

second compression/coding means for carrying out a
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Computer). 38 Claims 1. An image-taking apparatus for taking an image
by using a solid-state image-taking device, said image- taking apparatus
comprising: first compression/coding means for receiving data of an
image, which has been taken in an image-taking process at a first screen
rate, and for carrying out a first compression/coding process on said
image, said compression/coding process for obtaining digital still- type
images; temporary storage means for temporarily storing the data of a

sompressedicoded-image-obtained as,atesultof the first

compression/coding process carried out by said first compression/coding
means; decampression/decading means:for teading gutthe, data-ef ane
image taken during a predetermined period of time from said temporary
Storage meanscat/aisecenchscreen crade loyverthan saigifinst/sereen rate
and for carrying out a decompression/decoding process on said image
deachngut from saiddempoiary sterage, means] seeondd
compression/coding means for carrying out a 39

compression/coding process for obtaining digital moving-

type pictures; and
storage means for storing the data of a

compressed/coded image
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second compression/coding process on a decompressed/decoded image
obtained as a result of the decompression/decoding process carried out
by said decompression/decoding means, said second
compression/coding process for obtaining digital moving- type pictures;
and storage means for storing the data of a compressed/coded image
39a obtained as a result of the second compression/coding process
carried out by said second compression/coding means. 2. The

image-faking.apparallss according. ta,claim ., Sajd imagestaking; ; a9

apparatus further having display processing means for reading out

Sata of andmagedtakenduring said peedsatermined-period.of timefromneans .
said temporary storage means at said second screen rate and generating

an image signal to be displayed. 3. The image-taking apparatus

according to claim 2 wherein, while said second compression/coding

rmeans is carrying.ayt sawksecontbeamptressian/codinigprocess, aim 1,
concurrently with said second compression/coding process, said display
Processing meansirerei@sindage datarbeing sepplied toisaidssecond
compression/coding means and generates an image signal to be
@ﬁgﬂg@g&ﬂg means for reading out the data of an image taken
during said predetermined pericd of time from said temporary
storage means at sald second screen rate and generating an

image signal to be displaved.

3. The image-taking apparatus according to claim 2
wherein, while said second compression/coding means is
carxyihg out said =zecond compression/coding process,
concurrently with saild second compression/coding procass,
said display processing means receives.image data being
supplied to said second compression/coding means and

generates an image signal to be displaved,.

4., The image-taking apparatus according to claim 2,
sald image-taking apparatus further having discrete-
recauction means for discretely reducing image data cobtained
as a result of a photographing prccess carried out at said
first screen rate to output data equivalent to data obtained
at said second screen rate and supplyving
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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 40 said output data to said display
processing means. 5. The image-taking apparatus according to claim 1,
said image-taking apparatus further having mode switching means for

switehingtwo.imaging-faking, modes which Sg%\é%eas?srl‘ﬂgreﬁé’%%!”g an

image at said first and second screen ratés respectively, from any one of
said image- taking modes to the other wherein, in said image-taking
mode of taking an image at said second screen rate, said second

sompressionicodingameans eaniesorl-said second: compigssign/coding 1,
process on image data obtained as a result of a photographing process
satriedi outcat-saidk Segondseteen rate and stores aresult oH saidssecoading
compression/coding process into said storage means. 6. The

image-tdkimg apparatis:accordingrtacclaio t a2 saidbimaggstakingrich serve
apparatus further having: a normal image taking mode of outputting
siyralsief agpredeterminetnnumbeeofpixels iwWhichre arrahgedtond

screen rates resgpectively, from any cne of sald image-
taking modes to the other wherein, in said image-taking
mode of taking an image at sald second screen rate, said
second cempression/coding means carries out sald second
compression/coding process on image data cobtained as a
result of a photographing process carried cut at said
second screen rate and stores & result of said second

compression/coding process into said storage means.

c. The image-taking apparatus according to claim 1,
sald 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-dimensional array, at said second screen rate;
and

a2 high-speed lmage taking.mode of outputiing an
image signal at saild first screen rate without changing a
field angle by simuitanecusly reading out signals of
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form a two-dimensional 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 41 adjacent pixels selected among said predetermined number
of pixels as adjacent pixels having filters of the same color and summing
up said pixel signals. 7. The image-taking apparatus according to claim 1
wherein said first compression/coding means carries out said first

garri{%mo%ggifg Rracess i image datainjaccordance with &y e r

Sti age format and said decompression/decoding means carries out

said, QQQQ@pé%S%Qi‘f(Q%%Qﬂi“@ Pﬁ%cﬁésl_r%ri magerdatadn. @a@r%{%?es‘é/}&%
said still-image format. 8. An image-taking method for taking an image by

dsingra sekd-state: imagertaking devicessaid imagestaking method
comprising the steps of: driving first compression/coding means to receive
,data of an image, which has been taken in an image-taking process at a
first screen rate, and to carry out a first compression/coding process on
said image, 8aid first ceompressionfcading process forobtaigingedigitalim 1
stil_-

wherein said first compression/coding means carries out
sald first compression/coding process on image data in
accordance with a still-image format and said
decompression/decoding means carries out said

decompression/decoding process on image data in

accordance with saild still-image format.

8. An image-taking method for taking an image by
using a sclid-state image-taking device, said image-
taking method comprising the steps of:

driving first compression/coding means To recsive
.data'of an image, which has been taken in an image-taking
process at a first screen rate, and to carry out a first
compression/coding process on said image, said first
compression/coding process for obtaining digital still-
Type images;

using temporary storage means for temporarily
storing the data of a compressed/coded image obtained as
a result of said first compression/coding process
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type images; using temporary storage means for temporarily storing the
data of a compressed/coded image obtained as a result of said first
compression/coding process 42 carried out by said first
compression/coding means; driving decompression/decoding means to
read out the data of an image taken during a predetermined period 42a of
time from said temporary storage means at a second screen rate lower
than said first screen rate and to carry out a decompression/decoding

Pragess.on saidimage ; reagiqut from said.lemporary 3(01age 08 3as;

driving second compression/coding means to carry out a second
compressipnicodingiRracass 08 & decampressed/decodedimagesq cut
obtained as a result of the decompression/decoding process carried out

by saidh ecomprassion/gdecading ineans. 5aithsecontle termined period
compression/coding process for obtaining moving-type pictures; and

using storage means for storing the data of a compressed/coded image
obtained as a result of the second compression/coding process carried

out by said second compression/coding means.

42a



43 S06P0O557 [Name of Document] Abstract An image obtained as a
result of an image-taking process carried out at a screen rate higher than
a standard screen rate is stored in a recording medium in the
contemporary video format. To put it more concretely, the image obtained
as a result of an image-taking process is supplied at a first screen rate to
first compression/coding means for carrying out a compression/coding
process at the first screen rate and image data obtained as a result of the

gemprgssien/cpding. pracess is-tempararly-storediin femporary storage

means. After image data output by the first compression/coding means
sluring 2 predetermined period eftime ds stored i 4be terpparary, storage

means, decompression/decoding means reads out the image data from
the temperary: sigragemeans: aha secont serepn sateslower than theifitst e
screen rate, carries out a decompression/decoding process on the image
Cataland stofesa result of tecdecompressioa/gecodigs process in
recording means. 44

driving second compression/coding means to carry
out a second compression/coding process on a
decompressed/decoded image obtained as a result cof the
decompression/decoding process carried out by said
decompression/decoding means, said second
compression/coding process for obtaining moving-type
pictures; and

using storage means for storing the data of a
compressed/coded image cbtained as a result of the second

compression/coding process carried out by said second

compression/coding means.
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S06P0557

[Name of Document] Abstract

An image obtained as a result of an image-taking
process carried out at a screen rate higher than a
standard screen rate i1s stored in a recording medium in
the contemporary video format. To put 1t more concretely,
the image obtained as a result cf an image-taking process
is supplied at a first screen rate to first
compression/coding means for carrying out a
compression/coding process at the first screen rate and
image data cobtained as a result of the compression/coding
process is temporarily stored in temporary storage means.
After image data output by the first compression/coding
means during a predetermined period of time is stored in
the temporary storage means, decompression/decoding means
reads out the image data from the temporary storage means
at a second screen rate lower than the first screen rate,
carries out a decompression/decoding preocess on the image
data and stores a result of the decompression/decoding

process in recording means.
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