- 1 SO05P1442 DESCRI PTI'ON | MAG NG DEVI CE AND

RECORDI NG CONTROL METHOD Technical Field The present

invention relates to an i magi ng device, such as a

di gital cancorder, for perform ng conpression

encodi ng (data conpression) of video signals captured

by shooting to generate conpressed data and

recording the data on various recording nmedia, and a

recordi ng control nethod wused in the inmaging device.

‘Background Art Digital cantorders using a data

conpression encoding .nethod, e.g., called the NMPBB1442

(Moving Picture Experts Group) format, are in

w despread used. In spebcrrglrxgn al cancorder, when a

new scene is recorded just after the last recorded

scene BRGEING OEVACRgANRAREGORININAhICONTRCHeBETEPA has

al ready been recorded, what is called a snooth

transition sequence (snooth transition processing)
Tech X so that transition between the |ast video
3%3 ec%ﬁ d and the next video data new y recorded
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the MPEG format using predictive coding. In order to
encedipg esdaanccenode ivndeot vidwal sidrelise capwhyed by
recorded wi thout causing any distortion
shooting to generate compressed data and recording the data
on varilous recording media, and a recording control method
used in the imaging device.
Background Art
Digital camcorders using a data compression encoding
method, e.g., called the MPEG (Moving Picture Experts Group)
format, are in widespread used. In such a digital camcorder,
when a new scene is reccrded just after the last recorded
scene on a recording medium on which videc data has already
been recorded, what is called a smooth transition sequence
(smooth transition processing) is execdted 30 that
transition between the last video data recorded and the next
video data newly recorded is smooth without any distortion
in pictures newly recorded.
In the smooth transition sequence, video signals are
-compressed by compression encoding in the MPEG format using

predictive coding. In order to compress and encode wvideo

signals to be newly recorded without causing any distortion



2 SO5P1442 in pictures, therefore, a predeterm ned
anount of conpressed and encoded video data al ready
recorded on a recording nediumis needed.
Accordingly, in the snooth transition sequence, a
step of reading a predeterm ned anount of conpressed
data already recorded on the recording nediumis
executed in order to properly conpress and encode
video data to be newy recorded. In the snooth
transition sequence, however,~ since the step of
readi ng conpressed data al ready recorded on the S05P1442
recordi ng medi um has to be perforned, it may take

incphstaetrablihereteraf t erpeediserrnimstr dabsnt coBt@mpressed
shooting before video data is actually recorded on
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technique for elimnating the tine |ag: Means for
exeecosdi g eeneso( prdpordatanmresa addl aycodaoritleo data

other than a recording nediumis provided so that a
toskeneewhptuaceddafiter a recording instruction is

i ssued unti | recordingﬁpn the recordjing nediumis
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recording medium has to be performed, it may take
considerable time after a user instructs to start shooting
before wvideo data is actually recorded on the recording |
medium. In other words, a time lag exists between the time
when a recording start instruction 1s issued and the time
when recording of video data on the recording medium is
actually started,.

Japanese Unexamined Patent Application Publication No.
8-306133 discloses.the following technique for eliminating
the time lag: Means for recording scenes (video data) on a
delay memory other than a recording medium is provided so
- that a scene captured after a recording instruction is
issued until recording on the recording medium is actually
started and a scene obtained before the recordiag
instruction is issued can be recorded. The use of the

technique disclosed in Japanese Unexamined Patent



techni que di scl osed i n Japanese Unexam ned Patent 3
S05P1442 Application Publication No. 8-306133
enabl es video data of a scene, shot just after a
recording start instruction is issued, to be
recorded on the recording nmedium In the use of the
above-descri bed techni que di sclosed in Japanese
Unexam ned Patent Application Publication No. 8-
306133, however, it is necessary to use the del ay
menory having a certain-sBorage capacity. It results
in an increase in cost of the digital cantorders05pP1442
Unfortunately, it is difficult to neet the denmand
AppOlcailedpebilobat o aski. ®Hf3othesdeghbiés caimaer data bP a
a digital canctorder which does not utilize the
sceaov eshdds dnsbeditex hni tpe mdiiggl gsedti pmdapatesa is
_ Unexami ned Patent Application Publication No.
isgieshe £33 Peagedesdrt bed thibdreordipinBefHyt occur s
between the ti when a recordi start. instruction
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Therefore, it I's necessary t0 clearly informa user
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of the digital camcorder.

In a digital camcorder which does not utilize the
above-described technique disclosed in Japanese Unexamined
Patent Application Publication No. 8-=306133, as described
above, a time lag occurs between the time when a recording
start instruction is issued and the time when recording of
video data on a recording medium is actually started.
Therefore, it is necessary to clearly inform a user that
actual recording is not yet started during the time lag.

In consideration of the above-described problems, it is
an object of the present invention'to provide a device and
method capable of rapidly starting the recording operation
and realizing arnotification about the operating state
during the recording operation without adding a new
component so that a target scene of a subject can be

recorded reliably.



conmponent so that a target scene of a subject can be
recorded reliably. - 4 - Disclosure of Invention In a
first aspect of the invention, there is provided an
i magi ng devi ce conprising: imaging neans for imaging
a subject to output a video signal; conpression
nmeans for conpressing the video signal supplied from
the inmaging neans by a data conpressi on nethod using
predi ctive coding; witing/reading neans for
performng a process of w kting conpressed data
obt ai ned by the conpression neans to a recording
HeFlemiaRd °&4 PprYEsssOoBf reading al ready recorded
conpressed data.fraomth recordi ng.nedi un_and :
cont o ﬁEaﬁgrégr 5] FFO||F%Q F%g con ngépbn fBEARE 1S
A itdRe Wi e 18pdh 0 FBaNSHEPOL nft alhddohd Neeans for
recordi ng of the video signal so that the ~conpressed
idetgd ngyl reeaslybiecor ded cartplulte a eciod«ld ngigedl umcompraetion
used for conpression encoding of the video signal to
efeWdr r&@BieRtt 1N danptEenbathaenteorhked fhen the
video signal _s lied fraomthe i magi ng nmeans, js :
ST Sos I entoded Sd | & THUoTiedon TRgiod  using
greearcdiing mediiug; thecentrebai NBanaafoNtre! seth8rming a
conpression neans and the witing/reading neans to
poaneses s odnd wericdde t empirdesedsi gaak andteenedd by the
obt ai ned conpressed data on the recording nmedium
qﬂmﬂ¥§@§19§iﬁ@a@ﬁetébﬂbr%%@@ﬁﬁlng medium and a process of

reading already recorded compressed data from the
recording medium; and control means for controlling the
compression means and the writing/reading means upon
starting the reccording of the wvideo signal so that the
compressed data already recorded on the recording medium
is not used for compression encoding of the wvideo signal
to be newly recorded.

In example embodiments, when the video signal
supplied from the imaging means is compressed and encoded
and is recorded on the recording medium, the control
means controls the compression means and the
writing/reading means to compress and encode - the wvideo
signal and record obtained compressed data on the

recerding medium without using the compressed



5 data already recorded on the recordi ng nedi um
Thus, when a new video signal is conpressed and is
recorded such that transition between the | ast
conpressed data recorded on the recording nmedi um and
the next video data newy recorded is snooth, the
process of reading out the conpressed data already
recorded on the recording nediumfor conpression
encodi ng of the video signal to be newy recorded
can be omtted, thus reduci Bg-the length of tine

bet ween when a recording start instruction is

recei ved and when a video signal obtained by shooting

dascda %‘1’?%51%%5%%{:%%@50 ecprded. onyfhie re&ord' ng

ar et~ sScene o sdﬁnect can
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to add a new conponent, such as a buffer nmenory. In
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I ncl ude: receivin
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Sl tedd yt he dreidisRg sebothe \th@e%x%lc%%' oft h}%afmﬁg out
bei ng sel ected between one node where t he conpr esse
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mediumis read out and s uséd for conpress

cehcoiinag befcwiche vildeo si ghatotdinde smewhky recordedion is
Qgggrieg and when a wvideo signal obtained by shooting is
compressed and 1s recorded on the recording medium.
Therefore, a target scene of a subject can be recorded
reliably. In addition, it i1s unnecessary to add a new
component, such as a buffer memory.

In example embodiments, the imaging device according
to claim may further include: receiving means for
receiving an input indicating a selected mode upon
starting the recording of the wvideo signal, the mode
being selected between one mode where the compressed data
already recorded on the recording medium is not used for
compression encoding of the video signai to be newly
recorded and the other mode where the compressed data
already recorded on the recerding medium is read out and

is used for compression encoding of the wvideo signal to

be newly recorded, wherein



- 6 when the node where the conpressed data al ready
recorded on the recording nediumis read out and is
used for conpression encoding of the video signal to
be newwy recorded is selected, the control neans
controls the conpression neans and the
writing/reading neans to read out the conpressed
data al ready recorded on the recording nedium and
use the read-out data for conpression encoding of
the video signal to be new ¥ recorded. In exanple
enbodi nents, when a new video signal is recorded, an
i nput indicating a node sel ected between the node
wher e r d al.ready recorded on the
reco%g%ﬁg ﬁggPdﬁ§§§ H%?Q%%e&: or%gg r?ggggongé§§xxﬁ%ﬁfady
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used for conpression_ encoding of the video signal to
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video signal to be newly recorded is selected, the
megitimolangearse oord rotsl-tche  deorpriessi ampress cancdrideeling
writing/reading neans to read out the conpressed
ofatticalViesly SieEardet Bf RABLY cEFUTIRA- nedi um and
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recorded, an input indicating a mode selected between the
ﬁode where the compressed data already recorded on the
recording medium is not used for compression encoding of
the wvideo signal to be'newly recorded and the other mode
where the compressed data already recorded on the
recording medium is read out and i1s used for compression
encoding of the video signal to be newly recorded may be
received through the receiving means.

When the mode where the compressed data already
recorded on the recording medium is read out and is used
for compression enceding of the video signal to be newly
recorded is selected, the control means contrels the
compression means and the writing/reading means to read
out the compressed data already recorded on the recording
medium and use the read-out data for compression encoding

of the video signal to be newly recorded.



- 7 Consequently, the user can arbitrarily select
bet ween the nodes to record a newy obtained video
signal on the recordi ng nediumthrough the receiving
nmeans. The new y obtained video signal may be
conpressed and encoded and be recorded on the
recordi ng nedi um such that transition between the
| ast video signal as conpressed data already
recorded on the recording mediumand the newy
recorded video signal is shobth. In exanple
enbodi nents, the imagi ng device may further include:
notification neans for notifying a user that
recording is in epared for a period.of ti

é%né% uen%ﬁﬁ'g p{h user G re@ég%gaaF%g§1tfﬁ?leCt

after"a recording start request 1
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the recording nediumis actually started. In exanple
@nbolte neatsydime metifmcahrongheahs reretkiifieg tens. The
user that recording is being prepared for a period
LY P Erired ¥ idecordi g st Feqiresrgssed egel vasgroded
fromthe user until_ the .recording,.of the .conpressed
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which image is actually recorded on the recording

deedi uplrdheéy userccoatedc| ear Ihha eeogardend henedium and the
information. - s |In exanple enbodi nents, the inmaging
TV Yo & afgy oedr VREEC BAgRadeisnd®peieati on neans for

nOtifﬂQ n%xgmgigr g a%diments, the imaging device may
further include: notification means for notifying a user
that recording is being prepared for a periocd of time
after a recording start reguest is received from the user
until the recording of the compressed data on the
recording medium is actually started.

In example embodiments, the notification means
notifies the wuser that recording is being prepared for a
periocd of time after a recording start request is
receiﬁed from the wuser until the recording of the
compressed data on the recording medium is actually
started. Thus, it 1is possible to clearly inform the user
from which image 1is actually recorded on the recording

medium. The user can clearly recognize the information.



recording is being prepared for a period of tine
after a recording start request is received fromthe
user until the recording of the conpressed data on
the recording nediumis actually started when the
node where the conpressed data already recorded on
the recording nmedium is read out and is used for
conpression encoding of the video signal to be newy
recorded is selected upon starting the recording of
the video signal. In exanpl e enbodi nents, when the
node where the conpressed data al ready recorded on
the recording nmedium is read out and is used for

conpr ess encodi ng of t i deo nal. to be new
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]'f'}%i]jdees nglgfgétigﬁt frr{e%cff%r dkgg In%)tltf?lllﬁ% pée%%re%d that
or a period of tinme after a recording” start request

tScdetaiyets fyomd herafseredintot 4 heerietostli ngnofather a
conpressed data on the recording nmedium is actually
stertdidiy Thusst | redgeposipblreced veRedmop  Ghef d#i‘“rﬁﬂt hentil
user fron1 ich i e is actually recorded
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subject to output a video signal; a first
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Spptyred 1N,the I MRging Step By & fat2,0Messiol upon
starting the recording of the video signal.

In example embodiments, when the mode where the
compressed data already recorded on the recording medium
is read out and is used for compression encoding of the
video signal to be newly recorded is selected, the
notification me=ans notifies the user that recording is
being prepared for a period of time after a recording
start request 1is received from the wuser wuntil the
recording of the compressed data on the recording medium
is actually started. Thus, it is possikle to clearly
inform the user from which image is actually recorded on
the recording medium. The user can clearly recognize the
information.

ITn a second aspect of the inventicn, there Is

provided a recording contrel method comprising: an



met hod using predictive coding so that conpressed

data already recorded on a recording nediumis not

used for conpression encoding of the video signal to

be newwy recorded; and a first recording step of
recording conpressed and encoded vi deo data obt ai ned
inthe first conpression step on the recording

medi um | n exanpl e enbodi nents, the length of tine
between when a 9 recording start instructionis

recei ved and when recordirngai-s actually started is
reduced, thus preventing failing to capture the

deci sive nonment. A target scene of a subject can be
recor ded reliab%y“ | n .exa Ielﬁpboanfnts %h user_. .
i d&t efitRe “whet el o FedUte T e Fength ot t frev9e°
beiveen whena  JREAHHNGnSkrED b@seaﬂgkéggihg the video
recei ved and when ‘recording is actually started.

Fghysy ] tdeptusedrEyn geleedimagginbhetepf btyhe dedescompression
dependi ng on a subject to be shot and shoot the
BRHIXEt UF ARG RESRECTITPt 4% Tr 5S¢ héhgGbjEdipresaged hdata
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transition between "the | ast conpresseg and encoded

wmaealaht a aretordedfbnstt heetecdimh ngsinedi ust andetbeding
newy recorded video data is snooth. In exanple .
IOt TRER sand t engopedsivbreot daitaf @bfetihed in the first

compression step on the recording medium.

In example embodiments, the length of time between

when a



user that recording is being prepared for a period of
time after a recording start instruction is received
until recording is actually started. Consequently,
the current operating state of the device can be
nore accurately shown, thus reducing the user's

anxi ety about operation (use) of the device. Brief
Description of the Drawings - 10 SObP1442 Fig. 1 is
a bl ock diagram explaining a digital canctorder to

whi ch a devi ce and net hod aécording to the present
invention is applied. Fig. 2 is a diagram expl ai ning
a tape deck unit. Fig. 3 is a diagram expl aining

Mot tgran&;f@n iRLQcessing. Hg. %ec l@eal AN when

explalnlng a snooth transition node an qui c

HeRe0Tddingg 1D d{%tu%llgy S tlag taddiiagramuexal, altﬁlulag pEeventing
setting input window to select either ON or OFF of

fishd igyi Gl K@m@mdﬁngh@o@@c1SENg memehs . aAditaggam scene of
expl ai ni_n IS X e, of a display indicating

& kAP IFEEo GPng geBéFﬁ§§n$ batet¥on a display screen
82G a 2. a gr xpl.ai,ni a._ .
dlspﬁgy %fg Hg %b%ﬁégggkgdlsg gy ?%g?cab%kg g%%Frmlne

WieGhkdi Ngol SrdRidy RHepar&dgtion dhe tdhspl Byt$Ed®eihen a
82G of the LCD 82. Fig. 6Cis a diagramexplaining a
m$iospldangex asipl et of instruction is received and when

recording is actually started. Thus, the use may select
either of the modes depending on a subject to be shot and
shoot the subject in a manner suitable for the subject.
On the other hand, when the time until recording starts
is not reduced, video data can be recorded so that images
can be played in such a manner that transiticn between
the last compressed and encoded video data recorded on
the recording medium and the newly recorded video data is
smooth.

In example embodiments, it 1s possible to inform the
user that recording is being prepared for a period of
time after a recording start instruction is received
until recording is actually started. Consequently, the
current operating state of the device can be more
accurately shown, thus reducing the user’s anxiety about
operation (use) of the device.

Brief Description of the Drawings



anot her display indicating that recording is being
prepared on the display screen 82G of the LCD 82.
Best Mbde for Carrying Qut the Invention A device and
met hod according to an enbodi ment of the present
invention will now be described below with reference
to the drawi ngs. In the enbodi nent which will be
described below, a digital cancorder will be
expl ai ned as an exanple of the application of the
devi ce and net hod accordin? to the - 11 S05P1442
present invention. Di gitél{bdhcorder Fig. 1is a

bl ock di agram explaining the digital cantorder $$°F1442
whi ch the device and nethod according to the
entfédi-minisof pheclhrdgsamen ayphtivmare dgpiteéd.
Referring to Fig. the djgital canctorder according

g. 1.
CARFPIHF gredent? enbdut e HEIFHaEs3 SCHER tenithe10,

prggen@gn(vg?lt%é{le%n apDi-fPel'c?y) uni.t 20, a baseba.nd .
processing unit §0, %. conpr essi on/ deconpr essi on unit

40,rig .DY (D 9i 48l g MnfleGh1aRh966SS | ML Ml1OUn A, t ape
deck unit 60, a J?g|tal interface (hereinafter
ablmievi at ed 4 odtH@tdnalexbiBin7Ag sfsbth dirginkakion
I nput-output termnal 71. The digital cantorder
pregeriding to the present enbodi ment further includes
a D termnal 81, an LCD 82, and an EVF (Electro View
Fi Ad€r) 4835 arfif2fra8D gL phPiRer & frgotheArags; i oy marde

anafladeq%i%g{t @%Eo%ggr%nlgcl)deu_m ts. In addition,

Fig. 5 is a diagram explaining a setting input window
to select either ON or OFF of the quick recording mode.

Fig. 6A is a diagram explaining a display example of a
display indicating that recording is being prepared on a
display screen 82G of an LCD 82.

Fig. 6B is.a diagram explaining a display example of
another display indicating that recording is being prepared
on the display screen 82G of the TLCD 82.

Fig. 6C is a diagram explaining a display example of
another display indicating that recording is being prepared
on the display screen 82G of the LCD 82.

Best Mode for Carrying Out the Invention

A device and method according to an embodiment of the
present invention will now be described below with reference
to the drawings. In the embodiment which will be described
below, a digital camcorder will be explained as an example

of the application of the device and method according to the



the digital cantorder includes an SD input term na
91, serving as a video input termnal unit. The
digital canctorder includes interfaces (sinply
abbreviated to I/Fs in Fig. 1) Bli, 82i, 83i, 841,
and 91i conpatible with the respective output and
input termnal units. In addition, the digital
cancorder includes a control unit 100 for
controlling the respective units. The control unit
100 is a mcroconputer including a CPU (Centra
Processing Unit) 101, a RGM (Read Only Menory) 102, -
12 S05P1442 and a RAM (Random Access Menory) 193>P1442
connected via a CPU bus as shown in Fig. 1. The ROM
prdfht sinaehkéish. ROM or an EEPROM (El ectrically
Er asabl e and Programmable ROM. The ROM 102 stores
Digifrdlo¥emseageans executed by the CPU 101 and data
necessary. for In addition, the ROM 102 can

F0cesses.
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stores data which is being processed, ,
to raigll Y ,uskd asgatmbréamndxmerTbecoﬁmim@ltanﬂﬁe k&@sbﬁt
connected to an operation unit 110 havi ng vari ous
emlypbimemitoankéydeand operat uoa tdilllk sagOSR hidin Frreen
oper ati on |n ut can he received fromthe user
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. processing Unit 50, a tape deck unit 60, a digital interface
fthereinafter, abbreviated to digital I/F) 70, and a digital
input—output terminal 71.

The digital camcorder according to the present
embodiment further includes a D terminal 81, an LCD 82, and
an EVF (Electro View Finder} 83, and an SD output terminal
B4, serving as video output terminal units. In addition,
the digital camcorder includes an SD inpul terminal 91,
serving as a video input termiial unit. The digital
camcorder includes interfaces {(simply abbreviated to I/Fs in
Fig. 1) 81i, 82i, 83i, 84i, and 911 compatible with the
respective output and input terminal units. In addition,
the digital camcorder includes a control unit 100 for
controlling the respective units.

The control unit 100 is a microcomputer including a CPU

(Central Processing Unit) 101, a ROM (Read Only Memory) 102,



instruction input (operation input) received fromthe
user through the operation unit 110. For ease for
expl anation, the camera unit 10 according to this
enbodi nent i ncludes a video system and an audi o
system In other words, the video system of the
canera unit 10 includes an optical block 11, a CCD
(Charge Coupled Device) 12, and a preprocessing
circuit 13. The optical block 11 includes a lens, a
focusi ng nmechani sm a shutter nechanism and a
di aphragm (iris) mechanism2 Fhe audio system
i ncl udes a m crophone 14, an input-output proces80nglddz
- 13 S05P1442 wunit 15, a conversion unit 16 for A/ID
and Analzog/(Rhgibal dc Cosw edsicory) and3DEAn i &k géd aliArakey) bus
conversion, and an audio output termnal 17.
as AﬁmmdllngFttg the pPleser d¥odsnentlasherRM dao asy@ﬁ@ﬁDM
of the canera unit 10 has two shootln nodes

(E]aﬁFtﬂbcaﬁ%HeEﬁﬁ%?lél%rﬁriqmpg@%ﬁmﬁlag31%] Vis %ﬁ%aw
storedse V\?ﬁéroe aﬁrg%,ag saenz?eacts %%t br aHéO ?E ]ﬁO][g de%n SD

e SU e S cap ured as an

neééE%%eryh%h:n r88:8SPSCt 1d aatd'd(it%nAf Bhe USleT1dN€an
control of the control unit 100, the video system

re&dilveS WohChghetvween 1imes it ishQokiby aBdEsrandters, set
accordance with a user instruction input. \Wen

by reecwiev agdaﬁtbnsttmmtinﬁoﬁmmmapnforIBhUMQif@ﬁldWﬂngugh
the operation unit 110, the control unit

desFHEs t hb Fespettnsd tdtpshenReMof 0% hJeS 05} gﬁlta§|h ROM.
Theqﬂﬁf %% temporarily stores data which is being processed,

i.e., it is mainly used as a work area.

The control unit 100 is connected to an operation unit
110 having wvarious operation keys and operation dials so
that an operation input can be received from the user
through the operation unit 110. Accordingly, the contrecl
unit 100 can control the respective units in response to an
instruction input (Qperation input) received from the user
through the operation unit 110.

For ease for explanation, the camera unit 10 accerding
to this embodiment includes a video system and an audio
system. In other words, the video system of the camera unit
10 includes an optical block 11, a CCD (Charge Coupled
Device} 12, and a preprocessing circuit 13. The optical
block 11 includes a lens, a focusing mechanism, a shutter
mechanism, and a diaphragm {(iris) mechanism. The audio

system includes a microphone 14, an input-output processing



according to the present enbodinent to start the
shooting operation. In this case, the control unit
100 controls the focusing nechanism the shutter
mechani sm and the iris nechanismof the optica
bl ock 11 to capture an inmage of the subject. The
captured inmage is supplied to the CCD 12. The CCD 12
converts light, serving as the imge supplied from
the optical block 11, into an electric signal and
outputs the signal. In oth 8 words, the CCD 12
captures the subject imge supplied fromthe optica
~block 11 and supplies the captured subject imagéo‘r’Pl442
(image information) as the electric video signal to
ung hel pr eprasewssisagucipéti 16 180 A/11 (A8 py4Rpgithk}

I epr ocessi circuit 1 erforms CDS (Correl ated .
coBEET 5T St by By ORI EAD BT o F PSS O g (h audio
Ou% prably. keep,the S/ Nratio and also performs ACGC

ut omat 1 c in"Control) on the signal to contro

t heygaiduiagdeburh bepr Eanverdns,ddifens] 0PRd +18ls isSstem
analog into a digital signal, serving as video data
of VUi Jdreeipr epriacaédshag cwo cahdotlihgsuppkbesitde, ad dEo
data VdO to the baseband processing unit 30. On the
mo@e heretrared igagengfshodbnest soumdpsskdceadan timansgh

the m crophone 14 is converted.intg _an electric

haki R oD @b (e "8 gRaPLi 501 hetPhmR PP BadyWhere an image
[ t-,Qut put . ' |t 15 T . | t
of PR chlidet 1 sPLARERRE ﬁaeé‘”éé itige ﬁ%viﬁﬁgau%g@spﬁcet

si'ghal "i-s suppl i conversion unrt®: .
rafPOHVEF Si ON URnkie16:RRNMERESo1 N aRakedraydi 0,5l andl,

supplied fromthe input-output
the video system can switch between the two shooting modes
in accordance with a user instruction input.

When receiving an instruction input for shooting
through the operation unit 110, the control unit 100
controls  the respective'com§onents of the digital camcorder
accerding to the present embodiment to start the shooting
operation. 1In this case, the control unit 100 controls the
focusing mechanism, the shutter mechanism, and the iris
mechanism of the optical block 11 to capture an image of the
subject. The captured image is supplied to the CCD 12.

The CCD 12 converts light, serving as the image
supplied from the optical block 11, into an electric signal
and outputs the signal. In other words, the CCD 12 captures
the subject image supplied from the optical block 11 and‘

supplies the captured sublject image {image information) as

the electric video signal to the preprocessing circuit 13.



processing unit 15 into a digital signal, serving as
audio data AuO, and supplies the data to the
baseband processing unit 30. Under the control of
the control unit 100, the baseband processing unit
30 receives graphics data or text data to be
conbined wth video data, e.g., a shooting auxiliary
marker fromthe OSD unit 20, and conbi nes the data
with the video data VdO supplied fromthe canera
unit 10, thus generating_ ihe resul tant vi deo dat a.
The baseband processing unit 30 supplies the
generated data to the respective units, e.g., tHR8SPL442
conpr essi on/ deconpressi on unit 40, the DV proceSS|ng
ThenpteBRCassenD cerfvhal 13 ReniremsCcoPs2 Cwﬂeelaﬂ@oe@ouble
?ig the - 15 S05P1442 SD output _term nal
Sapp bR &S FREaSPPBLESL et I8P tHO BdsEBahd’ Oiﬁkt;é/eé@leﬁ’g the

30 h
S/gg%gtlo A %égca g€%§ﬂ£$ﬁk$%g@€E%M%%i % basgﬁol on
th®l OLASSI NS WBLtr30 shPpydBs awdd%gr@aéﬁ éﬁ&éﬂr@%&
Vdl and audio data Aul to the

sigoapridesi dr/ deedapr Bssh on diRjittad0sidhel, serving as
conpr essi on/ deconpressi on unit 40 conpresses
Vl%%%c%ﬁ@sﬁkﬂkheTb@p®¢¢E%PQﬁ&ﬁ&ygd&ﬂaCW@t Ehocwpdiiesdahe

Aul |n, e MPEG (Moving Picture Experts
Vl%s%ﬂf)tar aﬁd%mtoaﬁlaetlhaeﬁ»febar&ﬂ HNCERELTE hlémcforﬁ% essed

" 950,48 000 Al o A, WHLOLBLETef gk 2:(4EER.
thAMEHD dal &ibRobRéne 14 is converted into an electric
signal and the signal is then amplified by the input~output
processing unit 15. The resultant signal is supplied to the
conversion unit 1l6. The conversion unit 16 converts the
analog audio signal supplied from the input-output
processing unit 15 into a digital signal, serving as audio
data Au0, and supplies the data to the baseband processing
unit 30.

Under the control of the contreol unit 100, the baseband
processing unit 30 receives graphics data or text data to be
combined with video data, e.g., a shooting auxiliary marker
from the OSD unit 20, and combines the data with the video
data vdo supplied from the camera unit 10, thus generating
the resultant video data. The baseband processing unit 30
supplies the generated data to the respective units, e.g.,
the compression/decompression unit 40, the DV processing

unit 50, the D terminal 81, the LCD 82, the EVF 83, and the



conpr essi on/ deconpression unit 40, is supplied to the
tape deck unit 60 and is then witten (recorded) on
a DV (Digital Video) tape |oaded therein. The
mul ti pl exed data can al so be output through the
digital I/F 70 and the digital input- output termna
71. In the digital cantorder according to the present
enbodi ment, the digital I/F 70 and the digital
i nput-output termnal 71 each function as an
interface conpatible with (| EEE (Institute of
El ectrical and Electronlcsfﬁnglneers) 1394 stand rd.
Each of the digital I/F 70 and the digital 50 5 1442
i nput-output termnal 71 may include a digital
SDienerftaderrdoapaBibl e wi th anot her standard, e g.,
the USB (Universal Serial Bus) standard. -

SOSbER4 S evﬁéﬁe?HE“V1&%BcﬁﬁﬁﬁdpP%cQ§§&Eﬁ&?aPﬁe
baseband c S | t
pr%ce aztr)g %ﬁ aatac? £’aoca IH% g{)nahtll 3’1 % gata pect
raﬂ&g @f elétépelabeqréa o tﬁi@ tiﬁﬁ%!%@@d Eﬁ@c@éﬁ%dum t 30
the DV processing unit 50. The DV processi ng unit
pr@@eﬁhﬁg pirexesot Bepslpp ivwdies daaadain ddphadnd vaadikad
data Au2. Miltiplexed data, obtained by multiplexing
audhe dﬂtﬂaﬁulamd anal@Dmth§aﬂﬂnj@gﬁomheeiﬁﬁqn(Mps§sﬁﬁg

unit 50, is upplied to the tape deck unit 60 and is
The HeRiRiT THER dFF@@BF%%‘”dI)OIbﬁm&tD\?’O( BPYPTaIsaA dedrerspe

th%S?de%Jﬁﬁfrga%ot %E%F%$iéﬁmfﬁﬁ 1%aE§t§%£xPH§R beg , the
MPEG {(Moving Picture Experts Group) format and then
multiplexes the compressed video data and audio data.

Multiplexed data (MPEG signal), obtained by
multiplexing the video and audio data in the
compression/decompression unit 40, is supplied to the tape
deck unit 60 and is then written f{recorded) on a DV {Digital
Video) tape loaded therein. The multiplexed data can also
- be output through the digital I/F 70 and the digital input-
output terminal 71.

In the digital camcorder according to the present
embodiment, the digital I/F 70 and the digital input-output
terminal 71 each function as an interface compatible with
IEEE (Institute of Electrical and Electronics Engineers)
1394 standard. Each of the digital I/F 70 and the digital
input-output terminal 71 may include a digital interface
compatible with another standard, e.g., the USB (Universal

Serial Bus) standard.



70 and the digital input-output termnal 71. As
descri bed above, during shooting, the baseband
processing unit 30 supplies video signals input from
the canera unit 10 to the Dtermnal 81, the LCD 82,
the EVF 83, and the SD output term nal 84. The D
termnal 81 is an analog interface for outputting an
anal og signal, e.g., an HD signal. The D term na
according to the present enbodinent is called a D4
term nal conpatible with 48$i, 480p, 1080i, and
780p. The D term nal can” ot put a video signa
havi ng the aspect ratio of 16:9. As for the t er m0-F1442
"480i " and "480p", each nunber indicates the nunber
of Wenethpveideandtd ty Hbosessethby efarkaaedand ‘
foll owi ng the _nupnber denotes an.interlaced scan .
PEOSRT T 4B by Plled > of ghal LOdRG. BHESEhal Akt eionad 1. vigeo
da 955%4%%Q€ERQ|gﬁ&ngn&hgh&Bgﬂ§E£a|ﬂgbCQESSsé?pli d from
progr essi‘'ve scan (Sequential scan) video |gn§.
thd hesefiont diecbenAy1d4480i30 & andds lfvogréﬁessing unit 50.
i nterl aced-scan video signal having 48 ef fective
ThecBNnpmg-dsisiey andet e mertnp148ep” thtamaspfioid aideo
. progressive-scan video signal having 480 effective
dasgaftd mnd leivdés. dEaghAw4- the LCD 82 and the EVF 83 is
conpatible with a videq signpal havjng the aspect

rattfd tdP1e6°9. date BIGIPSGt Pt Brht Hate84g thgyvideo
anggégé‘njf%%%g:l@ %'Foﬁgﬁ. e 'p%%c‘éis?%gs&g{‘@'so . S§"ving
gna Vi hg" the faspect ratio of 4: 3.
supplied to the tape deck unit 60 and is then written
{(recorded) on a DV (Digital Video) tape loaded therein. The
mulitiplexed data can also be output through the digital I/F
70 and the digital input-output terminal 71.

As described above, during shooting, the baseband
processing unit 30 supplies video signals input from the
camera unit 10 to the D términal 81, the ILCD 82, the EVF 83,
and the SD output terminal 84. The D terminal 81 is an
analog interface for outputting an analog signal, e.g., an
HD signal. The D terminal according to the present
embodiment is called a D4 terminal compatible with 480i,
480p, 1080i, and 780p. The D terminal can output a wvideo
signal having the aspect ratio of 16:9.

As for the terms "480i" and "480p", each number
indicates the number of effective scanning lines, the

character "i" following the number denotes an interlaced

scan (skip -scan) video signal, and the charactexr "p"



Each of the I/Fs 81i, 82i, 83i, and 84i, arranged for
the output termnal units 81, 82, 83, and 84,
respectively, has a function of converting video
data supplied fromthe baseband processing unit 30
into an anal og video signal to be supplied to the
correspondi ng video output termnal unit. Wen an
MPEG si gnal (signal obtained by multiplexing video
and audi o data conpressed in the MPEG format) is
recei ved through the digit I nput - out put termnal 71
and the digital I/F 70, atternatively, when an MPEG
signal is read froma DV tape | oaded in the tap\%%l31442
deck unit 60, the MPEG signal is supplied to the
fokkntpmes $henraekonptrdiiadies @nPEogoeswes esqdfe si gnal
i s denultiplexed. into video daha ind audi o data and_
(s FEN ko HaT A KHIFT Y Hidio GBFACRTES: ddriprdsLdqol
sedddd Qf ghnghe v} 80, AL AN QGAL 80n J1 G, AGEORIGES SEd

e ata and audio data are suppfied to 18
o £ R0ER1IA42 cahAsRpaNth & QGRS $ihag tURnt » 80opThe: hasehand,

processing unit 30 receives the video and audio data

prégmanstire -coapr esde o nd decdnplaes syons tind £ fodti vEN@anning
_the baseband processing unit 30 supplies the video
ligft-a to the D terminal 81, the LCD 82, the EVF 83,

AR R A N T TR
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'S subjected to”processing, €.g9., signal forma
teiOEASSIANGs LA QHEPuL NEe - QWPYL analog video signal,
serving as an SD signal having the aspect ratio of 4:3.
Each of the I/Fs 81i, 82i, 831, and 84i, arranged for the
output terminal units 81, 82, 83, and 84, respectively, has
a function of converting video data supplied from the
baseband processing unit 30 into an analog video signal to
be supplied to the corresponding video output terminal unit.

When an MPEG signal (signal obtained by multiplexing

video and audio data compressed in the MPEG fofmat) is
received through the digital input-output terminal 71 and
the digital I/F 70, alternatively, when an MPEG signal is
‘read from a DV tape loaded in the tape deck unit 60, the
MPEG signal is supplied to the compression/decompression
unit 40, where the signal is demultiplexed into video data
and audio data and the videc data and the audic data are
decompressed into original video and audio data. The

decompressed video data and audio data are supplied to the



processing unit 15. The resultant signal is output
fromthe audio output termnal 17. Simlarly, when a
DV signal (signal obtained by nultiplexing DV-fornat
vi deo and audio data) is received through the
digital input-output termnal 71 and the digital |I/F
70, alternatively, when a DV signal is read froma DV
tape |l oaded in the tape deck unit 60, the DV signal
is supplied to the DV processing unit 50, where the
signal is denultiplexed"i?%o_video data and audio
data. The video data and e audi o data are sup & q442
to the baseband processing unit 30. After recei ﬁ%
the video data and the _audio data from the DV

bageperd pHFIAFINBOR1thébaseband processing unit 30
supplies the video data to the D termnal 81, the LCD
35 g bR nE s P RA5E M S U CEBT A Pal M4, and

n Sk - ' - k 4qf
IR0 TR LA (gt e AR TR A ¥ mhen,

thBaBeharsh PreReESIsNGqUlhE £ 300 SsipRbiies tthe vaddhodgded ao
to the conversion unit 16, where the audio data is

theonveetrethd INt8d ,arrha&nalCog8audiioe SEghal3., - Ahtlethé hal , output
the audio signal is subjected to processing, e.g.

tegpynal $oransd SupRddessthy BYtheldtimpdo- shepgenversion
orBEOLESS I S5and hle ey iant, o gual le Lhe,
auﬁkgngigr%l.DVIﬂeg%qlgng_el.c;?gvggbﬁ&g@é@QOt %%ocessing, e.g.,
signal format processing, through thé input-output
processing unit 15. The resultant signal is output from the
audioc output terminal 17.

Similarly, when a DV sigrial ({signal obtained by
multiplexing DV-format video and audio data) is received
throuéh the digital input-output terminal 71 and the digital
I/F 70, alternatively, when a DV signal is read from a DV
tape loaded in the tape deck unit 60, the DV signal is
supplied to the DV processing unit 50, where the signal is
- demultiplexed into wvideo data and audio data. The video
data and the audio data are supplied to the baseband
processing unit 30.

After receiving the video data and the audio data from
the DV processing unit 50, the baseband processing unit 30
supplies the video data to the D terminal 81, the LCD 82,
the EVF 83, and the SbP output terminal 84 in a manner

similar to the above-~described playback of the MPEG signal.



digital I/F can be recorded on a DV tape |oaded in
the tape deck unit 60. An SD signal received through
the SD input termnal 91 can al so be recorded on a
DV tape | oaded in the tape deck unit 60. The I/F 91i
has a function of converting an SD signal received
through the SD input termnal 91 into a digita
signal. As described above, the digital cantorder
according to the present enbodi nent is capabl e of
converting video signals _captured and audi o signals
coll ected through the Garéra unit 10 into digital
“signals and outputting or recording the S|gnm:§9§?¥§42
DV tape and al so converting video and audio signals,
In pddérved, tHrolgrahed rparessiputuniterifi papsland the
i.nput termnal, into digital signals and. outputting
audap AaEdr BP nig e HeTSiegFarE BREE B tHiREe Ithe 388%?.%‘13-

is cﬁgvgr Lgal éamggl%ﬁogigggﬁgb&lg&al&' R A9 958 the

&6 and al ar on” a tape and” vi deo

aud@LBds:LaHgl 0; daha yRGRIved bhrowghiide d Rput sgghﬁytfomat
termnals and - 20 S05P1442 the 1nput term nal

protapeibgcky Umhd iﬂyﬁtﬂbhmpbﬂrpraﬁébsﬁﬁg2ﬁﬂ1®ﬂ16fah@€the
tape deck unit 60 of the digital cantorder according

resudtahe piesehtiented petrutwiromndve Farddeseprbet with
reference to Fig. 2. The tape deck unit 60 nainly

terpdgpddéd: a nechanical deck section 61 in which a DV

tagr? [&J?hséeéltg%a?[oo rﬁeels\llc!;rrilgl recefv%pde t% ougl% the
digital I/F can be recorded on a DV tape loaded in the tape
deck unit 60. An SD signal received through the SD input
terminal 91 can also be recorded on a DV tape loaded in the
tape deck unit 60. The I/F 91i has a function of converting
an SD signal received through the SD input terminal 91 into
a digital signal.

As described above, the digital camcorder according to
the present embodiment is capable of converting video
signals captured and audio signals collected through the
camera unit 10 into digital signals and outputting or
recording the signals on a DV tape and also converting video
and audio signals, received through the input-output
terminals and the input terminal, into digital signals and
outputting or recording the signals on a DV tape. In
addition, the digital camcorder is capable of playing béck
video and audic data recorded on a DV tape and video and

audio data received through the input-output terminals and



| oaded; and a servo circuit 62 for driving and
controlling respective conponents of the nmechanica
deck section 61, e.g., controlling the rotation of a
tape notor or a rotary head cylinder. The servo
circuit 62 can control the respective conponents of

t he nechani cal deck section 61 in accordance with a
control signal CT fromthe control unit 100. After
the digital canctorder according to the present

enbodi ment is turned on,_whagn the DV tape cassette
200 is loaded into the tape deck unit 61 of thegggpysygo
di gital canctorder, a |oading nmechanismof the tape
deck unit 60 works to draw the DV tape (magnetic

th?éﬁlll 6frgﬁ of the DV tape cassette 200 and gui de

Tapd1®d aRe 201 onto a rotary head cylinder 611
usi ng several arranged rollers for supporting tape

tr avel sasushod dmd KipgkraiohNo®r €88 t4he QG unVEJBO of
signal's of a scene captured through the canera unit
the Gliigittelvicdngoddea apcaEPEG ther paesdyt tdwbodiment
. conpressi on/ deconpression unit 40 and record - 21
wildngeiy ke deReTHEed BH-R HeiDvergpetooiiat e sdihgo tape
ircuit 62 controls - the rotation of the rotary head
a1t PO TIR ho fekidhn cd MoqUgRTSabl ol GForion b1

in %ﬂigﬁlit.lay _Dﬁi_e‘eﬁaﬂgscgggeg\é tape r%géltzf_ﬁ&n 5 hJ?V &ig;f&%tl is

tape position, and the rotary head cyli nder
lod®ays aviddaosdata &eeaited0Forhart apey Sthd hdntrolling

transition between the |ast recorded scene and the
regp@dtigeegempentyts of the mechanical deck section 61,
e.g., controlling the rotation of a tape motor or a rotary
head cylinder. The servo circuit 62 can control the
respective components of the mechanical deck section 61 in
accordance with a control signal CT from the contrel unit
100.

After the digital camcorder accoerding to the present
embodiment is turned on, when the DV tape cassette 200 is
loaded into the tape deck unit 61 of the digital camcorder,
. a loading mechanism of the tape deck unit 60 works to draw
the DV tape {(magnetic tape) 201 out of the DV tape cassette
200 and guide the DV tape 201 onto a rotary head cylinder
611 using several arranged rollers for supporting tape
travel as shown in Fig. 2.

In order to convert video signals of a scene captured

through the camera unit 10 into wvideo data in the MPEG

format by the compression/decompression unit 40 and record



recorded is snooth upon starting the recording of the
next scene. After the tape position is returned to
the preceding position before rewinding, the rotary
head cylinder 611 enters a recording standby node.
After that, when receiving a recording start
instruction fromthe user, the control unit 100
transmts a recording start command CT to the servo
circuit 62 and the servo circuit 62 controls the
rotary head cylinder 611 to performthe recording
operation. Then, video daﬁﬁ-éaptured by shooting can
be recorded on the DV tape |loaded in the tape GF1442
unit 60. If the recording standby node is continued
thef olata oprekserPbecagrerdddd ohet Bepvo tdierwuit 6@l cenirols
100 controls the servo circuit 62 to stop the rotary
thehapgasyPrneiertim 1r9tRryohgef £81prdtect! thdhrorgrianical

ead cylinder 61 nd reduce 0 can tion.
e 2ig " PE o SRS PR SRR B e

y* 1 cylinder I$71h a stop
cu]?%%% ANEN,LeCe] Vi NG, Ry rtgl%oasgtagysix@ara dAstiaect ke,

e control unit 100 perforns a sequence of changing
reddsOmi gkBedst opra@siaidd dnheheeeapdi sig Handrunzedecand
controls the - 22 SO5P1442 recording operation. In
betotcker ther tisst t hecestad sgieneuiphd62he olettess achie newary
head cylinder 611 which has been stopped. After that
reqardeg d6r SPEOFRCHPEN VitHEd 14t ANF cERFVEH chiddu et Rext
Sce((:q%ggg%\;.%glii;m% 01;%% I,Fgousdilt%o%a%g ggtt@r&é& g:'oe)%%% %%te%eding

position before rewinding, the rotary head cylinder 611
enters a recording standby mode.

After that, when receiving a recording start
instruction from the user, the control unit 100 transmits a
recording start command CT to the servo circuit 62 and the
servo circuit 62 controls the rotary head cylinder 611 to
perform the recording operation. Then, video data captured
by shooting can be recorded on the DV tape loaded in the
tape deck unit &0.

If the recording standby mode is continuéd for a
prescribed period of time, the control unit 100 controls the
servo circuit 62 to stop the rotary head cylinder 611 in
order to protect the rotary head cylinder 611 and reduce
power consumption. While the rotary head cylinder 611 is in
a stop mode, when receiving a recording start instruction,
the control unit 100 performs a sequence of changing from

the stop mode to the recording standby mode and controls the



MPEG format, the servo circuit 62 controls the rotary
head cylinder 611 to slightly rewind the tape from
the current tape position, read conpressed data
recorded on the tape so that the transition between
the | ast recorded scene and the next scene newy
recorded is snooth upon starting the recording of
the next scene, and return the tape position to the
precedi ng position before rew nding. Then, the servo
circuit 62 controls the rotary head cyllnder 611 to
perform the recording ope%%tlon The reason mhy
conpressed data already recorded is read is S05P1442
follows: In order to conpress a video signal obtalned
rngFdﬂm@oppﬁgathO%.conpression encoding format using
predlctlve codi ng or mat Wi

cadsi it SRyO S SRR PHAGRGT pl el Gk Lo Fpkary
hea SaLY t81Peér‘;:?{]ﬂ“hacso'H%re%S%ltBE_BSRCOdA x_l ”chat in

erati on € previous conpresse

orc(&orfm €288dq Vi H180, dad@) JREARAad tARoAgh r@@rdiﬂn{é&a unit
medium Fig. 3 is a diagram explaining a snooth

10 tamn siudiionda 8& gae el t M ldeedadd taudvPEG | ginalad s) in the
obt ai ned by shooting are converted into digital

MPE} divadmet, t hbe d$@3r‘(<alcis¢cgw $2acentrols Go5RKA4XyY head

suQ{ected to conpreSS|on encodlngéédata conpr essi on
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thgﬁﬂéH@MtQQng§§£5ﬁpﬁéﬁ%beﬁ(HhéIT%st recorded scene and the

next scene newly recorded is smooth upon starting the
recording of the next scene, and return the tape position to
the preceding position before rewinding. Then, the servo
circuit 62 controls the rotary head cylinder 611 to perform
the recording operation.

‘The reason why compressed data already recorded is read
is as follows: 1In order to compress a‘video signal obtained
by shooting in a compression encoding format using
~ predictive coding, e.g., the MPEG format without causing any
distortion in imagés played back, it is necessary to perform
compression encoding in consideration of the previous
compressed data (compressed wvideo data) recorded on a
recording medium.

Fig. 3 is a diagram explaining a smooth transition
sequence. Video and audio signals obtained by shooting are

converted into digital signals, the digital signals are



conveni ence of explanation, a case where only video
signals obtained by shooting a subject have been
conpressed and encoded and then recorded as
conpressed data on the DV tape and video signals
new y obtai ned by shooting are conpressed and
encoded and are then recorded on the DV tape wll now
be described as an exanple. As shown in Fig. 3, it
is assuned that conpressed data has been recorded up
to a position P of the DV s4ape 201. In the present
enbodi nent, the conpressed data recorded on the S£§%1442‘
tape 201 is obtained by conpression encoding in the

f Ln the NVPEG .
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order. One GOP (Goup of Picture) conprising 15
mulgiigtlexesd, i sndneuprigoessidnglatai (MPRS s&hown i1k theorded
figure, each GOP includes one | picture. In order to
on @oir £38<andlenderlef Hewlvi ngagearedrid aeo fodattieand
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encodi ng of video data newly captured 24 S05P1442
andanddeeceigedl s Weerl ynesvtwiiced Hat shod GRIREESs6flpaldsed
encoded and is then recorded on the DV tape 201 so
ands gacogednand j e erameargcorded on the DV tape will now be

described as an example.

As shown in Fig. 3, it is assumed that compressed data
has been recorded up to a position P of the DV tape 201. 1In
the present embodiment, the compressed data recorded on the
DV tape 201 is cobtained by compression encoding in the MPEG
format. Video data compressed in the MPEG format is made up
of a series of I pictures, B pictures, and P pictures
arranged in a predetermined order. One GOP (Group of
Picture) comprising 15 pictures is one processing unit. As
shown in the figure, each GOP includes one I picture.

In order to compress and encode newly captured video
data and record the data just after compressed data already
recorded on the DV tape 201 without causing any distortion
in images played back, the last video data (compressed data)
of one GOP recorded on the DV tape 201 is read out and is

used for compression encoding of video data newly captured



the conpressed data already recorded on the DV tape
201 (data recoded on the left side of the position P
in Fig. 3) and the newy recorded data is snoot h,
the new video data is subjected to conpression
encodi ng using the read-out data, thus generating
conpressed data to ensure a snooth transition. This
conpressed data can be recorded after the position
P. To conpress and encode video data new y captured

by shooting and then recosd the resultant data on a
DV tape on which conpressed data has al ready bege

recorded so that transition between the |ast 86%P1442
recorded i mage and the next inmage newly recorded is
andF56PKdeft may take several seconds between when the

head cyl i 611 in th d [ .
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reading the conpressed data already recor
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cancorder according to the present enbodi nent,

(datherefored wherhe/ilddn: dada pnéwkie coqtiuriedh Iy in Fig. 3)
shooting_is. conpressed and encoded and is then record
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recorded, the step reading the conpressed
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positioned at a recording position on the t ape,
traoR€@tion. This compressed data can be recorded after the
position P.

To compress and encode video data newly captured by
shooting and then record the resultant data on a DV tape on
which compressed data has already been recorded so that
transition between the last recorded-image and the next
image newly recorded is smooth, it may take several seconds
‘between when the rotary head cylinder 611 in the stop mode
is activated and when recording of the compressed data on
the DV tape is actually stérted because the step ¢of reading
the compressed data élready recofded on the DV tape has to
be performed.

In the digital camcorder according to the present
embodiment, therefore, when video data newly captured by
shooting is compressed and encoded and is then record on a

DV tape on which compressed data has already been recorded,

the step of reading the compressed data already recorded on



new y captured video data can be imedi ately
conpressed and encoded and recording of the newy
conpressed data can be started. As described above,
in a conventional node, in order to conpress and
encode video data newy captured by shooting and
then record the resultant data on a DV tape on which
conpressed data has al ready been recorded so that the
transition between the | ast recorded i mage and the
next inmage newy recordng's_snooth, the | at est
recorded conpressed data of a predeterm ned an0§3§91442
(e.g., one GOP) is read out and is used for

L9 ression encoding of the video data to be newy

the &Pt dE§. PnCPht s pedtiidatton FOFREY Repf entlicnier 611

. I | L ed . r iLtion _node, t he
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called a quick recording node. In the quick
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sta -tant data on a DV tape on which conpressed data

has al ready been recorded, the coppressed data
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S05P1442 transition node and the newy avail abl e
congitiecls eriedat di Ngs e:ady been recorded so that the
transition between the last recorded image and the next
image newly recorded is smooth, the latest recorded
compressed data of a predetermined amount (e.g., one GOP) is
read out and is used for compression encoding of the video
data to be newly recorded. 1In this specification, the
conventional mode is called a smooth transition moede.

On the other . hand, a new mode available in the digital
camcorder according -to the present embodiment is called a
quick recording mode. In the quick recording mode, to
compress and encode video data newly captured by shooting
-and then récord the resultant data on a DV tape on which
compressed data has already been recorded, the compressed
data already recorded on the DV tape is not read éut and the
new video data is immediately compressed and encoded and is

then recorded on the DV tape.

Fig. 4 is a diagram explaining the conventional smooth



In Fig. 4, Aillustrates the snooth transition node

and B illustrates the quick recording node. First,

the conventional snooth transition node will now be

described with reference to A of Fig. 4. It is

assuned that the digital canctorder is turned on, any

operation instruction is not entered by the user, the

di gital cantorder is stopped, and the control unit

100 receives a recording instruction (recording

start instruction) fromthe user through the

operation unit 110 at time tl in Aof Fig. 4. TREgp1440

control unit 100 recognizes the recordi ng

sir.ucti o and then i ssues_an. struction to the
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Fi g. 4) until the control unit 100 Issues

ilimsiddtelsi @het quibe feperdiack modei.t 69raff efhe
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convrntimgdustipohh thent sperdeckieumillbiow execitesidved
process of positioning a DV tape | oaded in the tape
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instruction) from the user through the operation unit 110 at
time tl in A of Fig. 4. The control unit 100 recognizes the
recording instruction and then issues an instruction to the
tape deck unit 60 to prepare for recording. It takes a
éhort time of about one frame (shown by 1Fr in Fig. 4) until
the control unit 100 issues the instruction to the tape deck
unit 60 after recognizing the recording instruction.

In response to the instruction, the tape deck unit 61
executes a proceéss of positioning a DV tape loaded in the
tape deck unit 60 at a pésition where the next data is
recorded as described with reference to Fig. 2. Accordingly,
it takes waiting time until the positioning is completed.
The period of time elapsed until the rotary head cylinder
611 is positioned at the recording position on the DV tape

corresponds to a time period for "waiting for tape path

stability" in B of Fig. 4. It takes about two seconds.



After time t3 when the tape path is stabilized, the
DV tape is slightly rewound, conpressed data al ready
recorded is read out, and the read data is supplied
to the conpression/ deconpression unit 40. This period
of time is shown as "capturing recorded notion
picture data (video data)". It takes about four
seconds. After the tine period for capturing recorded
notion picture data, the control unit 100 controls
the conpression/deconpressjan unit 40 and the tape
deck unit 60 to conpress and encode video data §§g£y242
captured by shooting and record the resultant data

on.,the DV.tap .t takes a_ti of about. .one frame
(SRSEEm oy PSS am ¥ cdpe b TEnels tabIdarrdd [BF OV
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(about six seconds + two franes) between tine tl
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of Fig. 4, processing simlar tot _ € Sno
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until time t3 when the period of waiting for tape
comgatels sgbabibcampreorsic wdhpkét edd the otdper dsekdanitt 60

is assuned that the digital - 28
to compress and encode video data newly captured by shooting
and record the resultant data on the DV tape. It takes a
time of about one frame {(shown by 1Fr in Fig. 4} after the
time period for capturing recorded motion picture data until
the control unit:100 issues an instruction to compress and
encode video data newly captured by shooting and start
recording of the resultant data on the DV tape. Therefore,
it takes a time corresponding to {about six seconds + two
frames) between time tl when the recording instruction is
received and time t5 when recording of the compressed and
encoded video data on the DV tape is actually started.

On the other hand, in the quick recording mode shown in

B of Fig. 4, processing similar to that in the smooth
transition mode shown in A of Fig. 4 is performed until time

t3 when the period of waiting for tape path stabilization is

completed. In other words, it is assumed that the digital



S05P1442 cancorder is turned on, any operation
instruction is not entered by the user, the digital
cancorder is stopped, and the control unit 100
receives a recording instruction (recording start
instruction) fromthe user through the operation
~unit 110 at tine tl in a manner simlar to the case
in Aof Fig. 4. The control unit 100 recogni zes the
recording instruction and then issues an instruction
to the tape deck wunit 60 4o prepare for recording.
It takes a very short time of about one frame (shown,,.
by IFr in Fig. 4) until the control unit 100 issues
the jnstruction to prepare for . recording after
CRpELTyh zlisnguf’ﬁ%d r @ortih PRETSEHGBt BRI He R dife "Eck
. c ¢ . 11 on
O R N B S SR
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reference to Fig. 2. Accordingly, it takes waiting
{r¢comlimgt iskatheipostidorinlg firem tbaAphetedchrfthehpehieod
of time el apsed until the rotary head cylinder 611
opgatgesi tndhedl@tat Hetteddr ditng posnet oplwnlathdo bye
tape corresponds to a tine period for "waiting for
cazqapd AEhFSPabfiization” in B of Fig. 4. It takes
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recordi ng ( : conpregsed dat a
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time of one frame (I Fr) just after time t3 when tape
unpatdo stcabickpaat i Her ireoinet.edItt bekeoO M radryurhbrt
time of about one frame (shown by 1Fr in Fig. 4) until the
control unit 100 issues the instruction to prepare for
recording after recognizing the recording instruction. The
tape deck unit 60 executes the process of positioning a DV
tape loaded in the tape deck unit 60 at a position where the
next data is recorded as described with reference to Fig. 2.
Accordingly, it takes waiting time until the positioning is
completed. The period of time elapsed until the rotary head
cylinder 611 is positioned at the recording position on the
DV tape corresponds to a time period for "waiting for tape
path stabilization"™ in B of Fig. 4. It takes about two
seconds.

In the case of the quick recording mode shown in B of

Fig. 4, compressed data already recorded is not read out.

For a period of time of one frame (1Fr) just after time t3

when tape path stabllization is completed, the control unit



29 S05P1442 100 controls the
conpressi on/ deconpression unit 40 and the tape deck
unit 60 to conpress and encode video data newy
captured by shooting and record the resultant data on
the DV tape. Therefore, it takes a tine
corresponding to (about two seconds + two frames)
between time t1 when the recording instruction is
received and tinme t4x when recordi ng of the
conpressed and encoded videe data (conpressed data)
on the DV tape is actually started. As nentioneggspigqgo
above, in the quick recording node available in the
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i mages corresponding to the initial portion of the
DVyteied dateatmewly sbeotedd may be slightly distorted.
Accordin%Ly, there are the follow ng denmands: Wen
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available in the digital camcorder according to the present
embodiment, recording of video data newly obtained by
shooting on the DV tape can be started earlier than in the
conventional smooth transition mode by four seconds. As
compared to the smooth transition mode, therefore, the qguick
recording mode can prevent the user from missing an
opportunity to shoot, so that a target scene of a subject
can be recorded reliably on the DV tape.

In the quick recording mode, when video data to be
newly recorded is compressed and encoded, compressed data
already recorded on a DV tape-is not read and used.
Unfortunately, therefore, images corresponding to the
initial portion of the video data newly recorded may be
slightly distorted. Accordingly, there are the following
demands: When the user cannot continue shooting for a

relatively long time because it causes a waste of DV tape



relatively long tine because it causes a waste of DV
tape 30 SO05P1442 and battery power but does not
want to miss an opportunity to record, the user
wants to use the quick recording node. In other
cases, the user wants to use the conventional snooth
transition node. Therefore, the digital cancorder
according to the present enbodi ment pernmits the user
to select between the conventional snooth transition
node and the nem1avai|ab1gﬂ)qyick recordi ng node and
further permts the user to switch therebetmeensggpl442
any time. Fig.-5is a dlagran1expla|n|ng a setting

| nput w ndow to se| ect either or., OFF of the qui.ck
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user perforns a predeterm ned operation, e.g.,

sm@rtes seanaitienunsdspl ay key to di splay a nenu on the
di spl ay screen 82G of the LCD 82, the user may
seffbere foxe ckiRecbditng" caprovigiedasordisgl ot ton
itemin the nmenu b operatlngsarrOMI keys on the key
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a sel ection MAndOM/segnent to receive a

therebetween at any time.

Fig. 5 is a diagram explaining a setting input window
to select either ON or OFF of the quick recording mode, the
setting windoﬁ being displayed on a display screen 82G of
the LCD 82 of the digital camcorder according to the present
embodiment. As for the setting window shown in Fig. 5, when
the user performs a predetermined operation, e.g., presses a
menu display key to display a menu on the display screen 82G
of the LCD 82, the user may select "Quick Recording"
provided as a selection item in the menu by operating arrow
keys on the key operation unit 110 so as to position the
cursor on the item. Thus, the setting window for gquick
recording shown in Fig. 5 is displayed.

The setting window for guick recording shown in Fig. 5
_includes a selection window segment MSGl to receive a
setting input of whether the quick recording mode is turned

on, a window segment MSGZ to notify that recording in the



setting input of whether the quick recording node is
turned on, a w ndow segnent MS@& to notify that
recording in the - 31 S05P1442 snooth transition
node cannot be perforned and pictures correspondi ng
to the initial portion of data to be recorded may be
di storted when the quick recording node is turned on,
and an exit w ndow segnment MSG3 to exit out of the
setting w ndow. Mre specifically, in the selection
wi ndow segnent MSGL, the gger posi tions the cursor
on a selection item"OFF" turn off the quick
recordi ng node using the arrow keys of the operﬁ??gﬁ442
unit 110, alternatively, on a selection item "ON' to
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the operation unit 110, alternatively, on a selection item
"ON" to record pictures in the quick recording mode using
the arrow keys and then performs the predetermined
confirming operation, so that the user can select between
"OFF" and "ON" of the quick recording mode.

In the case where the quick recording mode is "ON",
when a scene is shot and recorded, the shot scene can be
rapidly recorded on a DV tape in the quick recording mode.

The smooth transition mode can be selected and set in a
manner similar to the guick recording mode shown in, e.g.,
Fig. 5. The smooth transition mode énd the quick recording
mode cannot be simultaneously turned on. When any one of
the modes is turned on, the other mode is necessarily turned
off.

The following setting may be performed: When the quick
recording mode is turned on, the smooth transition mode is

automatically turned off. When the quick recording mode is



The follow ng setting may be perfornmed: Wen the
quick recording node is turned on, the snooth
transition node is automatically turned off. Wen
the quick recording node is 32 S05P1442 turned off,
the snooth transition node is automatically turned
on. In other words, the |latest setting may be
regarded as valid and the preceding setting can be
changed. The operation unit 110 may include a key to
turn on or off the quick_gﬁfqyding mode. Wen this
key is directly operated,”the recordi ng node can $§§442
sinply switched -therebetween. In the case where€ q
user may arbitrary sel ect between the snooth
tugnesh$iftfi, okhaodee il tiresglior Meesr 8 myiaedigslly
ment i oned_above, when the_sngoth ﬁransiiion node i s
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for a period of time after the recording start
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data on the DV tape is actually started, so that it
therehsdd& e to clearly informthe user from which

B T R
the smooth transition mode and the quick recording mode as
mentioned above, when the smooth transition mode is selected,
as shown in A of Fig. 4, it takes about six seconds between
when a recording start instruction is issued and when
recording of video data obtained by shooting on a bV tape is
actually started.

Accordingly, information indicating that recording is
being prepared may be given to the user for a period of time
after the recording start instruction is issued until
recording of the video data on the DV tape is actually
started, so that it is possible to clearly inform the user
from which image is actually recorded on the DV tape.

Figs. 6A to 6C are diagrams explaining display examples
displayed on the display screen 82G of the LCD 82 for a
period of time after a .recording start instruction is issued

until recording of video data obtained by shooting on a DV

tape is actually started. Those display examples indicate



di spl ayed on the display screen 82G of the LCD 82 for
a period of tinme after a recording start instruction
is issued wuntil recording of video data obtained by
shooting on a DV tape is actually started. Those

di spl ay exanpl es indicate 33 S05P1442 that
recordi ng of video data on the DV tape is not yet
performed and the recording is being prepared. Fig.
6A shows a case using a node display Mil which does
not cover nost of a displ d picture and shows a
nmessage i ndicating that recording is being prep%&ﬁ&q442
the node display being displayed on the upper
portion, which relatjvely stands out, of the display

thale resprgsnd TheV MR dadiss ﬁFlafrhﬁ/blPV rﬁpeoeiss Pfpl yet
i spl ayed, ternatively, the. node display Ml can
pe?x?%ﬁﬁ?éﬁ?%dﬁéesﬁﬁ??ﬁég?g%é megﬁn?h%re%ﬁﬁﬁﬁ'ay state and
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dod L tMEdveirndbeateng thiaplagear i tigiies i Bhows a
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negffge dadécat hegidoit cardrdingepeabvediy wivkchdd the
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B) "may be sinultaneously displayed 1 n the upper
modOldiis@N a®f Mdl can be repeatedly switched between the
display state and the non-display state, i.e., the mode
display Mdl can blink.

Fig. 6B shows a case using a predetermined icon Md2
indicating that recording is being prepared. Various types
of icons can be used. In this case, the icon can ber
repeatedly switched between the display state and the non-
display state, i.e., the icon Md2 can blink. In this
instance, the icon Md2 alone may be displayed.
rAlternatively, a mode display indicating§that recording is
being prepared (a display including text "STANDBY" in Fij.
6B) may.be simaltanecusly displayed in the upper portion of
the display screen BZ2G.

Fig. 6C shows a case using text information Md3
notifying that recording is being prepared, the information
being displayed in the middle of the display screen. In

this case, the text information Md3 can be repeatedly



the display screen 82G Fig. 6C shows a case using
text information Md3 notifying that recording is
bei ng prepared, the information being displayed in
the mddle of the display screen. In this case, the
text informati on MI3 can be repeatedly - 34 S05P1442
swi tched between the display state and the

non-di splay state, i.e., the text information M3
can blink. In this instance, the text M3 al one nay
be di splayed. Alternatively, a node display
(including text "STANDBY" 1n Fig. 60 |nd|cat|ngbég5§442
recording is being prepared may be S|nultaneously
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thaft naremddan be Rehig tifesusty gy she ayiaeiltaneously

os SR ELY, uBter S, RS FEL Sthogh "
- deggL PSQM‘? $10f t%%shgﬁgddﬁéé%gﬁcﬁm fnf%OQQ Lhato,

record ng |s eing prepared 1s aye r-a peri‘od
~an®@fthd it cakhebraa f £G0MHNG rot abt lﬂﬁit‘fé@tﬂoo%h'oée in the

i ssued until recording of video data obtained by

exsipdcts poen anDNi¢gaped o0 6C. They can be displayed in
various positions on the display screen 82G. Any cone of the
mode display Mdl, the icon Md2, and the text information Md3
‘may be displayed. Alternatively, arbitrarily selected two
of them can be simultaneously displayed. Alternatively, all
of the mode display Mdl, the icon Md2, and the text
information Md3 may be used.

As described above, a designed display notifying that
recording is being prepared is displayed for a period of
~time after a recording start instruction is issued until
recording of video data obtained by shooting on a DV tape is
actually:started. Consequently, for example, even when the
user selects the smooth transition mode, it is possible to
élearly inform the user that recording will start soon. In
addition, the user can clearly know from which image is

actually recorded on the DV tape. Advantageously, such a

problem that the user later finds that a target scene have



actually started. Consequently, for exanple, even
when the wuser selects the snooth transition node, it
is possible to clearly informthe user that
recording will start soon. In addition, the user can
clearly know fromwhich image is actually recorded
on the DV tape. Advantageously, such a problemthat
the user later finds that a target scene have - 35
S05P1442 not been recorded can be prevented. In the
above description, in the gase where the snooth
transition node is selected, a display indicatingspig42
that recording of video data on the DV tape is not
no%ﬁ% erforggggiis erforne%tggt a period of tine

ol reco Call e r[:%rev.e . . . .
er arecording sta instruaction is issued until

reqqr dhBgapbvyi 480 dakq.abt ahnede D SRARLENENONAdG 1

DV tape is actually started. The present invention
trdmsindion mBdtedst Seldteraahjove diagtay| mdhestGase thher e

t he above-described quick recording node is
regaiddciedf vhdedehgitdh of themPVbeapeehs when vat performed
. recording start instruction is issued and when
is REFHATRE 6PT Jikebithtef SB&i AGRehyR SHFsRERGJoatar by
'inst au%tiis na(.;Lt uaa_l'lslsé{ Sutm rit eq:eic%r QOUto \Axpicf%c ngs’ %) e'ﬂ d
AEHCHIRELGP SRRYERI PH L RSO PR nET CPaRs PR e
by BRt iHGWBYCEne | by LAKRS 13 2¥eLY18POLL, tddiE alher plhgeny

recording start instruction is iSsued until
inveRadlctl Ag abtVvideotsatm ablkakbedebyashooting on the

DV tape is actually started. A display indicating

t han thecoazsk nthars bbiengbprepds eurids:ds jownki nearmdiofg

Figs. 6Ato )
mode 1s selected, the length of time between when a
recording start instruction is issued and when recording of
video data obtained by shooting on a DV tape is actually
started ‘is about two seconds, i.e., it is dbout one-third
that of the smoocth transition mode. However, it takes a
very short time after the recording start instruction is
issued until recording of video data obtained by shooting on
the DV tape is actually started. A display indicating that
recording is being prepared as shown in any of Figs. 6A to
6C may be performed for this time period.
Recording Control Method

As is clear from the above descripticn regarding the

digital camcorder -according to the present embodiment, in
the case where the guick recording mode is selected and

video data is compressed and encoded and is then

additionally recorded on a DV tape on which compressed data



6C may be performed for this tinme period. Recording
Control Method As is clear fromthe above description
regarding the digital canctorder according to the
present enbodinent, in the case where the quick
recording node is selected and video data is
conpressed and encoded and is then additionally
recorded on a DV tape on which conpressed data 36
S05P1442 has al ready been recorded, when the user
operates the digital cantojder to start recording
(REC start), the control unit 100 controls the
deck unit 60 to rotate the rotary head cylinder ©6

and performthe process of sitioning the DV tape
hasm loRaHaREEP cERIL G pOBER GRS ACDATTaa 6P EPFe. f or
. 1.he pr r{es _ [ [ f
i P PSR aEE LE A o enh: D R By
cortr®l 4niff 166 tbhetane it I‘&aES_ gtabiddizedo tberotate
control unit 100 controls the
the& aifaeys head degbigpieas Fildn andi pedfoandcHeherbapes déck
unit 60 to conpress and encode only the video data
posididlopiplt ahaeclY bfarhGodt ithg PAXE predetiaarpecdtion mth
wi t hout _usin% the conpressed data already recorded
PerIPq E BIME B dhe FTECORAFRG AU (S 6B°LT TRd

start. the_recordj of r .enc Vi
vl ekonat Eonbal o e kA e SRR SRR BIF 808G ACE or
riglescribed above, in the quick recording node, the

conpressed data already recorded on the

After the tape path is stabilized, the control unit 100
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controls the compression/decompression unit 40 and the tape
deck unit 60 to compress and encode only the video data
newly obtained by shooting in a predetermined format without
using the compressed data already recorded on the DV tape as
a recording medium (step 1) and start the recording of
compressed and encoded video data {compressed data} on the
DV tape (step 2). As described above, in the quick
recording mode, the compressed data already recorded on the
DV tape, serving as a recording medium, is not read out.
Consequently, the process of compressing and encoding video
data captured by shooting and recording the compressed data
on the DV tape can be rapidly started, thus minimizing the
loss of opportunities to shoot.

In the above-described digital camceorder according to
the present embodiment, it is possible to select between the

conventional smooth transition mode and the above-described



DV tape, serving as a recording nmedium is not read
out. Consequently, the process of conpressing and
encodi ng video data captured by shooting and
recordi ng the conpressed data on the DV tape can be
rapidly started, thus mnimzing the |oss of
opportunities to shoot. In the above-descri bed

di gital cantorder according to the present

enbodi ment, it is possible to select between the
conventional snooth tran§i.;qn node and the
above-described - 37 S05P1442 quick recording §H§¥i442
In the case where the snooth transition node is

sel ected, when the user instructs the_ recording

QUi FECPREENEtBPYS - opéY é:thiepﬁf‘sleh@h%’b‘?lttr}tﬂ sreEr100
rr SRS LhE Tane. dech cfmlw%egot{ﬁ% Jo1Ate Lhe totary
cad cyl'rRder” 611 and pertormthe process o

redH%ﬁﬂﬂgogkﬁgtth@Eé“étéﬁﬁyaO%Erﬁhﬁoﬂﬁxﬁhé(%Hﬂﬂéb@gunit 100
positi'on where the conpressed and encoded video data

cortrdlec ahdetapd otk athiaf 6 ke totatdechep @ty head
corresponds to the tine period for waiting for tape

cylgaderstabi fnd areofrghowre ipoAess & positisptieg the DV
tape path is stabilized, the control unit 100

LaRferftothe BePF oLRETBM% FOGAEL G r €M Hli Ty (CREPERS £ apeand

from the current_position, readin h Qnpr esse
enct Bl giPEa AT Cort "Sok ne OV Jo (G, TOF he

prddAnsi-bi-onspetyeen, the kask pésﬁaghf&canqecqnanﬁokh@ape_

next scene newy recorded is snooth, and refurning
patthetl¥itapetion tdiopr aced Bg pogition before
rewinding (step 1). A period of tinme for reading the

After the tape path 1s stabilized, the control unit 100
performs a process of slightly rewinding the DV tape from
the current position, reading the compressed data already
recorded on the DV tape so that transition between the last
scene recorded and the next scene newly recorded is smooth,
-and returning the DV tape to the preceding position before
rewinding (step 1). A period of time for reading the
recorded wvideo data corresponds to the time period for
capturing recorded data.

The control unit 100 controls the
compression/decompression unit 40 and the tape deck unit 60
to compress and encode video data obtained by shooting in
the predetermined format using the read-out compressed data
already recorded on the DV tape (step 2) and start recording

of the compressed and encoded video data on the DV tape

{step 3}.



recorded video data corresponds to the tinme period
for capturing recorded data. The control unit 100
controls the conpression/deconpression unit 40 and
the tape deck unit 60 to conpress and encode vi deo
dat a obtai ned by shooting in the predeterm ned
format using the read-out conpressed data al ready
recorded on the DV tape (step 2) and start recording
of the conpressed and encoded video data on the DV
tape (step 3). - 38 S05RL442 As described above,
in the digital cantorder according to the Presefcrny g4
enbodi ment, when the quick recording node is

selected, after the tine Eeriod_for waiting for tape
paffi 983ahiIsL ANYR, RoTREePpEIlfale CAMCREARE ePCTIITRI

of__cq essi ng. and encaodi ng_only video data to. be.
o PR oty PRSI0 o Ot de atat B cvipia g bBadtss

selRGded rapd the ShgP S £k Qhi ¢ 8ePrdNgabbepatn
conpressed and encodeé)V|deo data on a DV tape are

stfpanfiearedn| nttdadtagderi.. elhemht hetspopitept nansit i on
node is selected, after the tine period for waiting

confprestsape  pad hestabind oalivomidehr data stefps, recerdedhe
~step (step 1) of capturing recorded nptjon picture

without OFdper HedeithG PHEY)-CuFhE EEeprdat épdayhefstep

. _.comr.essi ng _and. encqdi ng videg data.to be recorded
G R Bhe "eB R S ST ek rRaint cthtis GR0ES pea

on LARS +apd EPéoﬁé&Pom(e%i aR 3half oLgeprding the

conpressed and encoded vi deo data
When the smooth transition mode is selected, after the

time period for waiting for tape path stabilization, three
steps, i.e., the step (step 1) of capturing recorded motion
picture data {(recorded wvideo data}), the step (step 2) of
compressing and encoding video data to be recorded using the
compressed data already recorded on a DV tape, and the step
(step 3) of recording the compressed and encoded video data
on the DV tape are performed in that order.

As described above, video data can be more rapidly
recorded on the DV tape in the guick recording mode than in
the conventional smooth transition mode because compressed
data already recorded on the DV tape is not read out in the
quick recording mode.

A digital camcoxrder may be configured to include a
quick recording mode function alone and exclude a smooth
transition mode function.

As described above, in the digital camcorder according



on the DV tape are perforned in that order. As

descri bed above, video data can be nore rapidly
recorded on the DV tape in the quick recordi ng node
than in the conventional snmooth transition node
because conpressed data already recorded on the DV
tape is not read out in the quick recording node. A
di gital canctorder may be configured to include a
qui ck recordi ng node function al one and excl ude a
smooth transition node fugption. As described above,
in the digital cantorder according - 39 SO5P143§Q?§fh42
the present enbodi ment, when video data obtaine y

ooting is co essed and encqded in redictive
plieg e RN T P e R

shc;cpce_Ln . q_gocg fos L&D re@@oglegoﬁg.@l?%%ﬂeﬁ%ttigg coding

recordi ng nmediumw thout performn e preparation
an®BY ahle@N r8fo F@RY Wil NY r8HJr@RAngPhE LR, GMecdwiWBLChata
has al ready been recorded on the recording nmedi um
carane sepidiyaseddmwdddsin datea rekbnrdiloky trheatiunt e thset
can sel ect between the snmooth transition node
rexfaEding i et a4 il athicPe riet ipakes eapriggt pption
.actual_ recording starts because the snpoth transition
Pifdtife s ar sWRETH e A 7Yt RESRUF LR T hPd fifnode
ecordi . Tet ' j it .t orter tine
re{ﬁ\éﬁ%g gggﬁgﬁ %@%d%%h%%% %%a?%g ?Egﬁ ééé?qabove nmet hod
begauggat Pfon SMRL KiskhraRght 58N SEMWEARER N $h80mooth
per f or ned). Ther ef or e, _
transition mode {recording method in which it takes time

to

until actual recording starts because the smooth transition
sequence is performed) and the quick recording mode
(recording method in which it takes a shorter time until
actual recording starts than the above method because the
smodth transition sequence is not performed). Therefore,
the user can select between the smooth transition mode and
the quick recording mode in accordance with a subject to be
shot by operating a predetermined key on the operation unit
110.

In the case where it takes tiﬁe after the user issues a
recording start request until actual recording starts
- because the smooth transition sequence is performed, a sign
or information indicating that recording is being prepared
is displayed on the LCD or the like as described above using
Figs. 6A to 6C. Thus, it is possible to clearly inform the

user that recording is being prepared.



t he user can select between the snooth transition
node and the quick recording node in accordance with
a subject to be shot by operating a predeterm ned
key on the operation unit 110. In the case where it
takes tinme after the user issues a recording start
request until actual recording starts because the
snooth transition sequence is perforned, a sign or
information indicating that recording is being
prepared is displayed on fhe LCD or the like as
descri bed above using Figs. 6A to 6C. Thus, it £§5P1442
possible to clearly informthe wuser that recordihg
is being prepared. 40 S05P1442 1In_the above
ded&r tPEi 8ROVE A HEF il dioral 1RaRhEsr HEF e SAHCREIED
t he, present . enbodi nent, .vi deo dat a.qbt ai ned .
ac iR SPEoREr BRI BRESaeq FRe A e et RY
sh’cfc_bc,ei_nglvagecfo EQ@ESQJ henPTER&Med THEAELORIASckith the
Imted to the above case. The present invention can
MPHE® mppldted @eCpB88SentISidGMAlonOdS AOHPIBSSidMN to the
encodi ng nmethods in each of which conpressed data
abate gadye -r eFbedpdesenia Irecgrdiorg capdbemppligteddedases
because predictive coding is used to additional%y )
us }g gfar Wvge 6 OBRE &S HHOR HE GRERHMRGRARE] i HrFhwvifcWhich

COvideo at hai al&ead{zbgfn recorded. Ln the above
B (B of LR br eh ehiS R o TS TReR. 2o
ned SEPTHING AP AR HIRRM Ly iRC A1l kb ACP, A kARG

y shooti ng rough the canera unit 10. The presen
record video data on the recording medium on which video
data has already been recorded.

In the above description of the present embodiment, the
quick recording mode is used to record video data obtained
by shooting through the camera unit 10. The present
- invention is not limited to the case. For example, videQ
signals externally supplied through the SD input terminal
can be recorded in the quick recording mode.

A recording medium used is not limited to a DV tape.
The present invention can be applied to cases using various
recording media, e.g., an optical disk such as a writable CD
{Compact Disc) or a writable DVD (Digital Versatile Disc), a
magneto—-optical disk such as an MD {Mini Disc), and a memory

card using a semiconductor memory.



invention is not limted to the case. For exanple,
video signals externally supplied through the SD
input termnal can be recorded in the quick
recordi ng node. A recording nediumused is not
limted to a DV tape. The present invention can be
applied to cases using various recording nedia,

e.g., an optical disk such as a witable CD (Conpact
Disc) or a witable DVD (Digital Versatile Disc), a
magnet o-opti cal di sk such g an MD (Mni Disc), and a
menory card using a sem conductor nmenory. - 41 gp5pqa42
S05P1442 CLAIMS 1. An inmagi ng device conpri sing:

i magi ng nmeans for inaginng ﬁgbject to output a video

. . I . .
signal ; conpression neanS for conpressing the video

810 inRURRY 8dviEomeRerifmgi.ng means by a data

conpressi on net hod wusing predictive coding;

W iitrag@hpending feanswd@dngper Eabikay o Puagess aotideo

writing conpressed data obtained by the conpression
sigmahs to a recording nedium and a process of reading

al ready recorded conpressed data fromthe recording
me HOUR- CARYECTE JRT 361 ﬁﬁ%mﬁ?mpéﬁsébﬂﬁr%ﬂ¢iﬁﬁfephélgnal

C ressi on ans_and the witing/reading neans up

o LT g The F otBParhg TITthe” i 486 sr g B0 e chod

usiff SUMR3sed.gai A al ready recorded on the o
recordi ng nmediumis not used for conpression encoding

- Oof writing/reading means for performing a process of

writing compressed data obtained by the compression means to
a recording medium and a process of reading already recorded
compressed data from the recording medium; and

control means for controlling the compression means and
the writing/reading means upon starting the recording of the
video signal so that the compressed data already recorded on
the recording medium is not used for compression encoding of
the video signal to be newly recorded.

‘2. The imaging device accoxrding to claim 1, further

‘comprising:

receiving means for receiving an input indicating a
selected mode upon starting the recording of the video
- signal, the mode being selected between one mode where the
compressed data already recorded on the recording medium is
not used for compression encoding of the video signal to be
newly recorded and the other mode where the compressed data

already recorded on the recording medium is read out and is



the video signal to be newy recorded. 2. The imagi ng
devi ce according to claim1, further conprising:
recei ving nmeans for receiving an input indicating a
sel ect ed node upon starting the recording of the
video signal, the node being sel ected between one
node where the conpressed data al ready recorded on
the recording mediumis not used for conpression
encodi ng of the video signal to be newy recorded
and the other node where_the conpressed data al ready
recorded on the recording nmediumis read out andshspia45
42 S05P1442 used for conpression encodi ng of tﬁ

vi deo signal to be ne re erejn
us G e B LEAE CBRT LSt dih 4751 VAHap STHEY d8d %on
ne& LS égyagﬁngwgg Lymis read out and is used for

ression’encoding of the video signal to be newy

r e%re@e@hbsm§@é aptad de LapkEskedBaNS: GaRhals the
conpression neans and the witing/reading neans to

re¢eadbduin thlkereoopd tisg atkdiatra izl readyonecorted aretih€or
recordi ng medium and use the read-out data for

copppTEssl encedtddi af Yie tHeeo/isdepasi gpare tevdey newl y
recorded. 3. The i nmgi ng device accordin to claiml

regprded fig Pﬁé?c’:‘é@np’f Si %t’%ﬁ}t fPPeat FORt oy

T N N e e e
‘the compressed data already recorded on the recording medium
and use the read-out data for compression encoding of the
video signal to be newly recorded.
3. The imaging device according to claim 1 or 2, further
comprising:
notification means for notifying a user that recording
is being prepared for a period of time after a recording
start request is received from the user until the recording
of.tﬁe compressed data on the recording’medium is actually
started.
4., The imaging device according to claim 2, further
comprising:
notification means for notifying a user that recording
is being prepared for a period of time after a recording
start request is received from the user until the recording
of the compressed data on the recording medium is actually

started when the mode where the compressed data already

recorded on the recording medium is read out and is used for



start request is received fromthe user until the
recording of the conpressed data on the recording
mediumis actually started. 4. The inmagi ng device
according to claim2, further conprising:
notification nmeans for notifying a user that
recording is being prepared for a period of tine
after a recording start request is received fromthe
user until the recording of the conpressed data on
the recording nediumis acgyally started when the
node where the conpressed data al ready recordedsggP
the recording mediumis read out and is used for -4

SOSP1442 comressi on _encadj ng of the video signal to
coRFaSACy PREOPHRA To W GO GpEALt 5 tid ey
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control nethod co I'sing: an’i magi ng Step “of "i magi ng
videSWijg@eh .t o output a video signal; a first
conpression step of conpressing the video signa
Taptiuredordithecomags Ngnetthed bymardatwg conpr essi on
met hod using predictive coding so that conpressed
dagad 1apgeedystracafdédaging ped e iidly tredugprksanpideo
. used for conpression encoding of the video signal to
Sl?ﬁgiﬂwwy recorded; and a first recording step of

rego%gkgg 5§HE¥5§§¥%% %@gp of compressing the video

signal captured in the imaging step by a data compression
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method using predictive coding so that compressed data
already recorded on a recording medium is not used feor
compression encoding of the video signal to be newly
recorded; and

a first recording step of recording compressed and
encoded video data obtained in the first compression step on
the recording medium.

6. The recording control method according to claim 5,
further comprising:

a receiving step of receiving an input indicating a
selected mode, the mode being selected between one mode
where the compressed data already recorded on the recording
medium is read out but is not used for compression encoding
of the video signal to be newly recorded and the other mode
where the compressed data already recorded on the recording
medium is read out and is used for compression encoding of

the video signal to be newly recorded;



encoded video data obtained in the first conpression
step on the recording nedium 6. The recording
control method according to claimb5, further
conprising: a receiving step of receiving an input
indicating a selected node, the node being sel ected
bet ween one node where the conpressed data al ready
recorded on the recording nediumis read out but is
not used for conpression encoding of the video
signal to be newy recordeg, and the other node where
the conpressed data al ready recorded on the recoggg§¥h42
mediumis read out and is used for conpression

encodi n

.of
245 EBARING05CD [ SadioHsIPoRY BT ChRcRiTRF

alf

medi'um when the sel ecte
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compressed data, already recorded on the recording medium,

read ocut in the reading step; and

a second recording step of recording compressed data,

obtained by compression encoding in the second compreésed

step, on the recording medium.

7.

The recording control method according to claim 5 or 6,

further comprising:

a notification step of notifying a user that recording

is being prepared for a period of time after a recording

start request is received from the user until the recording

of the compressed data on the recording medium is actually

started.

8.

The recording control method according to claim 6,

further comprising:

a notification step of notifying a user that recording

is being prepared for a period of time after a recording

start request is received from the user until the recording



step, on the recording nmedium 7. The recording
control nmethod according to claim5 or 6, further
conprising: a notification step of notifying a user
that recording is being prepared for a period of
time after a recording start request is received
fromthe user until the recording of the conpressed
data on the recording nmediumis actually started. 8.
The recording control nethod according to claim6,
further conprising: a notlﬁgcatlon step of notifying
a user that recording is being prepared for a pgpi
of tinme after a recordlng start request is receive

omt he er .unt t he recordi 45 S05P1442 of
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video signal to be newy recorded is selected upon
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operation can be realized w thout adding a new
conponent, whereby a target scene of a subject can
be recorded reliably. Wen a video signal captured
by a canera unit 10 is conpressed and encoded and is
recorded on a DV tape, a control unit 100 controls a
conpressi on/ deconpression unit 40 and a tape deck
unit 60 to conpress and encode the video signal and
record as DV data w thout using conpressed data

al ready recorded on the DVy4 ape. In other words, the
control unit 100 controls the operation of S05p1442
conpressing and encoding video data to be newy

recorded in such a man conpressed data
al ready recorded on thgf%i?%%ggeis not read out, _
t hyfer edUGE G fb%etfar{%oﬂnkah 15@095,55&1@ Qhathes yhdeo

data on the DV tape is started
notification about the operating state during the recording

operation can be realized without adding a new component,
whereby a target scene of a subject can be recorded reliably.
When a video signal captured by a camera unit 10 is
compressed and encoded and is recorded on a DV tape, a
control unit 100 controls a compression/decompression unit
40 and a tape deck unit 60 to compress and encode the video
signal and record as DV data without using compressed data
already recorded on the DV tape. In other words, the
control unit 100 controls the operation of compressing and
encoding video data to be newly recorded in such a manner
that compressed data already recorded on the DV tape is not
read out, thus reducing the time until recording of the

videco data on the DV tape is started.



