- 1 DESCRI PTI ON | MAG NG DEVI CE AND RECORDI NG CONTROL
METHOD S05P1442 Technical Field The present invention
relates to an inmagi ng device, such as a digital
cancorder, for perform ng conpression encoding (data
conpression) of video signals captured by shooting to
generate conpressed data and recording the data on
various recording nmedia, and a recording contro

met hod wused in the inmagingjdevice. Background Art
Digital cantorders using a data conpression encodipBgis42
nmet hod, e.g., called the MPEG (Mving Picture Experts
Group) format, are |nDW%g fﬁf(ﬂg used. In such a
digital cancorder whén~d new Scene is recorded just

after thaabags é@FﬁEd%%D REEHEL A TOGRBL IR FEdI UM

on which video data has already been recorded, what

is called a snooth transition sequence (snnoth

transition processing) is executed so that transition
Toeltweer) theltlast vi deo data recorded and the next

video data newy recorded is snmooth without any
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sﬁwbtﬂﬁgsk@rbé@@ratézcompressed data and recording the data
on variocus 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 recorded just after the last recorded
scene on a recording medium on which video data has already
been recorded, what is called a smooth transition sequence
(smooth transition processing) 1is executed so 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 tramnsition sequence, video signals are
compressed by compression encoding in the MPEG format using

predictive coding. In order to compress and encode video

signals to be newly recorded without causing any distortion




SO05P1442 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 recgrded. In the snooth
transition sequence, however, since the step of gogpiag2
readi ng conpressed data al ready recorded on the

.recordin ium.has to be rforng$, it may_take
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the recording nedium In Other words,
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instruction is issued and the tinme when recording of

‘syfocedatea strpt bE recimdi agprede temninedaetoaht yof
started. Japanese Unexam ned Patent Application '
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captured after a recording instruction is issued
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started and a scene obtai ned before the recording
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techni que di scl osed in Japanese Unexam ned Pat ent
- reppigg medium has to be performed, it may take
congiderable time after a user instructs to start shooting
before video data is actually recorded on the recording
medium. In other words, a time lag exists between the time
when a recording start instruction is 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 recording

instruction is issued can be recorded. The use of the

technique discleosed in Japanese Unexamined Patent




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 medium In the use of the above-descri bed
techni que di scl osed in Japanese Unexam ned Patent
Application Publication No. 8- 306133, however, it is
necessary to use the delay nenory having a certain
storage capacity. It resulLtg in an increase in cost

of the digital canctorder. Unfortunately, it is ggspiga2
difficult to nmeet the demand for a reduction in cost
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Publ’i cati on No. 8- 306133, as describ above, a tine
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of the digital camcorder.

In a digital camcorder which does not utilize the
above-described technigue disclosed in Japanese Unexamined
Patent Application Publication Mo. 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 a notification 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.




Di scl osure of Invention To sol ve the above-descri bed
probl ens, according to claim1l of the present
invention, there is provided an imaging device
i ncluding: imaging nmeans for imaging a subject to
~output a video signal; conpression neans for
conpressing the video signal supplied fromthe
i magi ng means by a data conpression nethod using
predi ctive coding; witing/reading neans for
performing a process of w#fting conpressed data
obt ai ned by the conpression means to a recordi n§05P1442
medi um and a process of reading out already recorded
Dismipressedfdabeerdtriom t he recordi ng nmedi um and contr ol
means for controlling the conpression neans and the
wr i Tiongrteadiity arears dapeniktamiohdeinhe #eeordingg tof
ihe viggo signal so that the conpressed dat% $Iready
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: ] [ e ' of the video signal to be newy
lﬁ%%%%ﬁé%&gPﬁ t é?ﬂ%%%ﬁ'ng devi ce according to claim1l
of tREqgiREaseHs ifaveRhheing WehHiker Vi degu&hnal video
supplied fromthe inmaging neans is conpressed and
sncdded and is recorded on the recording nedium the
control neans controls the conpression neans and the
wWr i conpgte ssidimgrempgngor ocerpipreeseg dhe ehdode itgnal
vi deo signal and record obtai ned conpressed data on
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using pre%ictive coding;
| 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 out 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 mediuvum is not used for compression encoding of
the video signél to be newly recorded.

In the imaging device according to claim 1 of the
present invention, when the video signal supplied from the
imaging means is compressed and enceoded 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 cbtained compressed

data on the recording medium without using the compressed




data al ready recorded on the recordi ng nmedi um Thus,
when a new video signal is conpressed and is recorded
such that transition between the |ast conpressed data
recorded on the recordi ng medium and the next video
data newy recorded is snooth, the process of reading
out the conpressed data already recorded on the
recordi ng medium for conpression encoding of the
video signal to be newwy recorded can be omtted,
thus reducing the length of5tine between when a
recording start instruction is received and wheR0aP1442
vi deo signal obtained by shooting is conpressed and
déSa rAceadedretotdeal recahdi pgesRdinygnmethemnef ore, a
target scene of a subject can be recorded reliably.
In gHdbt i Oren 4 s vidaecebwmly itsocandrassrdyand is
nponent, such as a huffer nenory. According to
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when a video signal obtained by shooting is compressed and
is recorded on the recording medium. Therefore, a target
scene of a subject can be recorded reliably. In addition,
it is unnecessary to add a new component, such as a buffer
memory.

According to claim 2 of the present invention, the
imaging device according to claim 1 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 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, wherein




. when the node where the conpressed data al ready
recorded on the recording nediumis read out and is
used for conpression encodi ng 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 newy recordéd® Tn the I magi ng device
according to claim2 of the present invention, wHeR 1442
new vi deo signal is recorded, an input indicatlng a
nodeheal sbeedodetiheals the aouersdwade daie atompikessed
data, a| ready recorded on the recording nediumis not
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where the conpressed data already recorded on the

- thecomtinegsrediam i slreedd catonded i dded regperding medium
conpressi on encoding of the video signhal to be newy
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pr@gortdadvent Yon SORRA42 new video signal is recorded, an
input indicating a mode selected between the 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 othexr 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 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 encoding of the video signal to be newly
recorded is selected, the control means controls 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.




Consequently, the user can arbitrarily select between
the nodes to record a newl y obtained video signal on
the recording nediumthrough the receiving nmeans. The
new y obtained video signal may be conpressed and
encoded and be recorded on the recordi ng nmedi um such
that transition between the l[ast video signal as
conpressed data already recorded on the recording
medi um and the newy recorded video signal is snooth.
According to claim3 of the’present invention, the
i magi ng device according to claim1 or 2 may fur€RéFl442
i nclude: notification neans for notifying a user that
recavdsaguentslheitihg psepacet dxiitaapeliyosebict iween
after a recording start request is received fromthe
the arodest ite raecydcomdivdy obfaimrd cufscessadatiaem Wre
the recording nmediumis_ actually started. |In the
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According to claim 3 of the present invention, the
imaging device according to claim 1 or 2 may further
include:

notification means for notifying a user that recording
is being prepared for a periocd 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.

In the imaging device according to claim 3 of the
present invention, the notification means notifies the 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. Thus, it is possible to clearly inform
the user from which image is actually recorded on the
recording mediumﬂ The user can clearly recognize the

information.




According to claim4 of the present invention, the
i magi ng device according to claim2 may further
i nclude: notification neans 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 nmediumis actually started when the
node where the conpressed data already recorded on
the recording mediumis rea#l out and is used for
conpressi on encodi ng of the video signal to be n&RIey1442
recorded is selected upon starting the recording of
t he Acgoddbngi gmatlailm 4t hé thagrregetheviioeeactor ditig t o
claim4 of the present invention, when the node where
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possible to clearly informthe user fromwhich i mge
startpst whehythe ceedelathegs the eeuuradiseg Aadpund ramty
user,  can cl earl recogni ze the information. |n the
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recorded is selected upon starting the recording of the
video signal.

In the imaging device according to claim 4 of the
present invention, 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 means nbtifies
the 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. Thus, it is possible
to clearly inform the user from which image is actually
recorded on the recording medium. The user can clearly
fecognize the information.

In the device according to claim 1 and a method

according to claim 5, the length of time between when a




recording start instruction is received and when
recording is actually started is reduced, thus
preventing failing to capture the decisive nonent. A
target scene of a. subject can be recorded reliably.
In the device according to claim2 and a net hod
according to claim®6, the user nay determ ne whet her
to reduce the length of tinme between when a recording
start instruction is received and when recording is
actually started. Thus, the use may sel ect either of
t he nodes depending on a subject to be shot andspheehss
the subject in a manner suitable for the subject. On
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recorded video data is snoboth. In each of the devices
cae dest dissgregdcral Mby-and 4 and each of nethods
o clainmse 7 and 8 of the _present invention,
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(use) of the device. Brief Description of the Draw ngs
stanipd.S0EP0g442the 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 transition between the last compressed and
encoded video data recorded on the recording medium and the
newly recorded video data is smooth.

In each of the devices according to claims 3 and 4 and
each of methods according to claims 7 and 8 of the present
invention, it i1s 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




Fig. 1 is a block diagramexplaining a digital

canctorder to which a device and nethod according to

the present invention is applied. Fig. 2 is a diagram
expl aining a tape deck unit. Fig. 3 is a diagram
expl ai ning snooth transition processing. Fig. 4 is a

di agram expl aining a snoboth transition node and a
qui ck recording node. Fig. 5 is a diagramexplaining a
setting input window to select either ON or OFF of

the quick recording node.- fj g~ 6A is a diagram
expl ai ning a display exanple of a display indicatdga@i1442
that recording is being prepared on a display screen
82Gwof ., an L N i o W | S |.agr e ining a
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of the LCD 82. Fig. 6Cis a diagramexplaining a

rdesphiayirmeanpbes bé amridtdder di splay indicating that
recording is being prepared on the display screen 82G
of tHHE-LEDI822 BeEgranpasrt eining rayitmgpeOdeck hanit.
I nventi og A devjce and neihod,according to an .
embadimert 151° (HEO Ao BREA T HA (I EH FFahons i
[ ; below with reference to the drawings. In
pgﬁ%&%%gldinent which will be described below a
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the application of the device and nethod according to
atden -qulitk S06P1dARy mode.

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 LCD 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 -




present invention. Digital Canctorder Fig. 1is a

bl ock di agram explaining the digital canctorder to
whi ch the device and nethod according to the

enbodi nent of the present invention are applied.
Referring to Fig. 1, the digital canctorder according
to the present enbodinent includes a canera unit 10,
an OSD (On Screen Display) unit 20, a baseband
processing unit 30, a conpression/deconpression unit
40, a DV (D gital Video) - processing unit 50, a tape
deck unit 60, a digital interface (hereinafter, go5p1442
abbreviated to digital I/F) 70, and a digital

pggggh;q%gg#%i%ﬁrninal 71. The digital cancorder

accor di e present enbodi nent further includes
p8gLrderdtpakadd, an LCD 82, and an EVF (Electro View
Finder) 83, and an SD output termnal 84, serving as
vi dedgoul pig 4 eylickakiiHgkdm . edpgladdingi eRe didie=di gital
cancorder includes an SD input termnal 91, serving
capcerderdéo Whpeh ther giewvakeuand . meftteddiagicbatiing ane ditder
includes interfaces (sinply abbreviated to I/Fs in
ephofimpntaef theprepgnt gavengipp erie coRpALTbI Refsaring
the respective qutput_and. input termnal uynits. In
COd ] g, TRe G SPmeRhEet diredRipaace Hhe gt
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control unit 100 is a mcroconputer including a
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compression/decompression unit 40, a DV (Digital Video)
processing unit 50, a tape deck unit 60, a digital interface
A{hereinafter, 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
© 84, serving as video output terminal units. In addition,
the digital camcorder includes an SD input terminal 91,
serving as a video input terminal unit. The digital
camcorder includes interfaces (simply abbreviated to I/Fs in
- Fig. 1) 81i, 82i, 83i, 84i, and 91i 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,




and a RAM (Random Access Menory) 103 connected via a
CPU bus as shown in Fig. 1. The ROM 102 is a flash
ROM or an EEPROM (Electrically Erasable and
Programmbl e ROM). The ROM 102 stores various
prograns executed by the CPU 101 and data necessary
for processes. In addition, the ROM 102 can receive
configuration information, such as paraneters, set by
a user and store the information. In the follow ng
description, it is assumed4bhat the ROM 102 is a flash
ROM  The RAM 103 tenporarlly stores data which b%591442
bei ng processed i.e., is minly used as a work
tro unlt nect ed tq an
B Tl DR R AP it Rg Ve FED e P 2 RoR ke o
ané{cﬁH R 9&8' S150 N @lomaigop £af{1'f_‘i%s'hnﬁ5& 58N P& rprOM
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the respective units in response to an instruction
stoyme vegperat porgranputekeceted vied tfireoPUhéOlisend data
t hrough the operation unit 110. For ease for
NS SRAAL £6R, PEPee Tfer a lonpredibidoc g REY 102 tats
I ncl udes a vi deo sgsten1and an _audjo
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VIC nd a preprocessing circuit 3.
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mechani sm a shutter nechanism and a di aphragm
THe A7) L98champsharihe susdies dsystﬁwﬂdhuﬂauhﬁim@ processed,
m crophone 14, an input-output processing - 13
i.sp5pisgds malnly used as a work area.

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

For ease for explanation, the camera unit 10 according
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




unit 15, a conversion unit 16 for A/D (Analog/Di gital)
conversion and DJA (D gital/Anal og) conversion, and an
audio output termnal 17. According to the present
enbodi nent, the video system of the canmera unit 10

has two shooting nodes, i.e., an HD node where an

i mge of a subject is captured as an inmage having an
aspect ratio of 16:9 and an SD node where an i mage of
the subject is captured as an i mage havi ng an aspect
ratio of 4:3. Under the comtyel of the control unit

100, the video systemcan switch between the twWg05p1442
shooting nodes in accordance with a user instruction
uhpputs, \Bernkeesi ¥h Ngh AN 1eN$hLUKYH Ofad JIRY/ of 9% tal)
shooting through the operation unit 110,” thé contro
conv¢rdilh ananDyBl $Didiedlospatbyy ecOOrmeyiont Sanfl dMeudio
di gital cancorder according to the present enbodi nment
opbPat drarmimelshdoti ng operation. In this case, the
control ynit 100 controls the focusing nechanism the
shu@F@PrﬁéEﬁaﬁ?§H¥5éﬁGSFHE ??@?ﬂlmﬁﬁEha%P§nY%ﬁeQlﬁ?Stem

red 1'mage i's suppli 0
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the optical block 11, intdo an electric signa
houiptss: thpestgnatio 0T Qisher amer4ls,sg hedeChd2e an image
captures the subject inmage supplied fromthe optica
obligek subjant isuptiesd he sapinaed Isiijngctni amgsct
(image infornmation) as the electric video signal to

3HE Bifefr dcesSrRy ditcGoptigl of fthe gympraiounit 100,

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 components of the digital camcorder
according to the present embodiment to start the shooting
operation. In 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, intc 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 subject image (image information) as

the electric video signal to the preprocessing circuit 13.




- The preprocessing circuit 13 perforns CDS (Correl ated
Doubl e Sanpling) on the supplied video signal to
favorably keep the S/Nratio and al so perforns AGC
(Automatic Gain Control) on the signal to control the
gain and further converts the signal that is anal og
into a digital signal, serving as video data VdO The
preprocessing circuit 13 supplies the video data VdO
to the baseband processing unit 30. On the other hand,
during shooting, sound col lzected through the
m crophone 14 is converted into an electric sigralsp1442
and the signal is then anplified by the input-output
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to the converSion unit e conversion unit

seapVaid)s dnheheasabid AU desi gm@haﬁlﬁmlﬂaearébpf thd the
i nput -out put processing unit 15 into a digita
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data to the baseband processin unit 30. Under the
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SPEOEERL0 UL, 30, necel ves gt aph SHpnaly SREBIIAGS
fﬁggl Y rk n '
Vihe ddaataca v hhe J{%?SE%S%‘P%‘%{%&%% 18 psBIR e
v BB IR tdNivi 0 100 ﬁﬁwsaag@ashat bhSced i gr%wktg@t vi deo
data. The baseband processing unit 30 supplies the
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conpr essi on/ deconpression unit 40, the DV processing
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51gnal and the signal is then amplified by the input-output

processing unit 15. The resultant signal is supplied to the
conversion unit 16. 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 contrel of the control 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 Vd0 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




SD out put term nal 84. Wen the video data processed
by the baseband processing unit 30 is video data (HD
signal) with the aspect ratio of 16:9 captured in the
HD node, t he baseband processing unit 30 supplies
video data (HD signal) Vvdl and audio data Aul to the
conpr essi on/ deconpressi on unit 40. The

conpr essi on/ deconpressi on unit 40 conpresses (encodes)
the supplied video data Vdl and audio data Aul in,
e.g., the MPEG (Mwving R ctiure Experts G oup) format
and then nultiplexes the conpressed video data &0dp1442
audi o data. Multiplexed data (MPEG signal), obtained
sBYoutpld iRk-eXhRY 44pe video and audio data in the
conpressi on/ deconpression unit 40, is supplied to the
t apaihetie€ke Ut de SQaand pirscéhesd Wy tthenbbseisaidled) on a
DV (Digital Video) tape |oaded therein. The
pro¢es plraxeditdad@ tarvialesodabe OER puitgnadnl oughht blee aspect
digital I/F 70 and the digital input- output term na
raio 19f tife 2dFptaret difc h8e PR dithg PESERa"Yr esent

odi.nent. .the digital |1/F.70 and t di.gi t

o F ORI b b T oo vaadR M P8, Sudha]) var and
abdM &rdAGe A6oMPati Q:o\ﬁ‘!ptrlassﬁggﬁie(édﬁﬁ:gfeggﬁgnotfmit 40.

El ectrical and El ectronics Engi neers 1394 st andar d.
TiacdorfrelsBeofly @ datprdskiéQ and: t4e din@irtakes (encodes)

i nput-output termnal 71 may include a digital
thateirrdded vodpatddiiee Vilt hndnatdier dsttandalding. g.g.- .t hbe
MEL’JESGB { %ryi\r/lgr ]%J‘?clzturseerE!x?Jler%gsérglgg)ndfaorr%at- a}lg t§g§P1442
multiplexes the compressed video data and audic 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 (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.




When the video data processed by the baseband
processing unit 30 is a DV format signal (DV signal),
video data (DV signal) Vd2 and audi o data Au2 are
supplied fromthe baseband processing unit 30 to the
DV processing unit 50. The DV processing unit 50

mul ti pl exes the supplied video data Vd2 and audi o data
Au2. Miltiplexed data, obtained by nultiplexing the
video and audi o data through the DV processing unit
50, is supplied to the t-ape deck unit 60 and is then
witten (recorded) on a DV (Digital Video) tapesgspi442
| oaded therein. The nultipl exed data can al so be
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i nput - out put term nal i bed ove, during
pSbesdding, uhhe baspbandv FLeRESsSs NghdlNi (Dv3QigHRD) | efideo
video signals input fromthe canera unit 10 to the D
déer nilalsi8hali hed: ChhB2udtiihed&Vk BR arandupheiSD from
output termnal 84. The D termnal 81 is an anal og
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i ndi cates the nunber of effective scanning lines, the
andanadicerdata " thoblgwithg Diepnosdesrirdenatess5an is

interlaced scan (skip scan) video signal, and the
setialrisch Ep the tagy degdspPnig260 and is then written

(recorded) on a DV (Digital Video) tape lcaded therein.  The
multiplexed 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 videc signals input from the
camera unit 10 to the D terminal 81, the LCD 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 4801,
“480p, 10801, 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 signzl, and the character "p"




foll ow ng the nunber indicates a progressive scan
(sequential scan) video signal. Therefore, the term
11480i " stands for an interlaced-scan vi deo signa
having 480 effective scanning lines and the term
"480p" stands for a progressive-scan video signa
havi ng 480 effective scanning |ines. Each of the LCD
82 and the EVF 83 is conpatible with a video signha
havi ng the aspect ratio of 16:9. The SD out put

termnal 84 is an output term-nal for an anal og video
signal, serving as an SD signal having the aspe&ospi442
ratio of 4:3. Each of the I/Fs 81i, 82i, 83i, and 84i,
fal L erOef e nhikBe r OMAPIHA el BT PRbg M 48, BLca82, 83,

and 84, respectively, has a funcglon of converting
(vedemtdatla ssappl eded romriane basebesnck proeessiag” 480t
30 into an anal og video signhal to be supplied to the
sgeriesifendinngnipdbacainpun véded nalonali thavwhgnd4@h MPEG
g% nal (si%naL obt ai ned E{ mul tipl exi ng video and
ShLUT 0 Fa PSR e 8PP e S 5RRF ianck hBeMPEER f ASHR") sitands eEF \Red

he digi i nput -out put t ' 1 and _the
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1{igad froma DV tape |oaded in the tape deck unit 60,
the MPEG signal is supplied to the
CONMB&eRSbONtitke ITPIBEs shaNthar 48, ivhebspihih 1 gnah a
is denultiplexed into video data and audi o data and
Vidro \dideoldheuimpdiichespadioraiata «f € 6:decompe e3Bathtput
into qriginal video and audi o _data. The deconpressed
LAY lddfa 1anaratdt Bt dter e ls fippl pederalaheidepgsignal,

s§¥¥¥%%4%% an SD signal having the aspect ratio of 4:3.

Each of the I/Fs 81i, 82i, 83i, 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 format) 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 audioc data and the video data and the audio data are
decompressed into original video and audio data. The

decompressed video data and audio data are supplied to the




baseband processing unit 30. The baseband processing
unit 30 receives the video and audio data fromthe
conpr essi on/ deconpressi on unit 40. Then, the baseband
processing unit 30 supplies the video data to the D
termnal 81, the LCD 82, the EVF 83, and the SD out put
termnal 84 and supplies the audio data to the
conversion wunit 16, where the audio data is converted
into an analog audio signal. The signal is subjected
to processing, e.g., signhalg format processing,

t hrough the input-output processing unit 15. Thes05p1442
resultant signal is output fromthe audio output

ph &L Al r%z:es§ﬁ_ﬂltr|1ﬁ{:dty’30\’men a DV signal (signal
obtalne by multiplexing DV-format video and audi o

dat dhel basebend affodebsatghut e 3 decali veaptie ouldawt and
termnal 71 and the digital |I/F 70, alternatively,
avfien BV fgiognghei sommperb SioomdgcDvpre apecr oadéd40n t Feen,
tape deck unit 60, the DV signal is supplied to the
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video data and the audio data from the DV processing

uhint t1 50 whihe bﬁéehaﬁ(ﬂ) PEeeesSs| BenedtedB3Antsupp| dresl dghe
video data to the D termnal 81, the LCD 82, the EVF

a@8io andnehe SCheutimnalt ésnenhje8ded rtcapranpesing m.lar
to the above-descri bed pl ayback of the MPEG signal. -

sigpalydpppagoprocessing, through the input-output

processing unit 15. The resultant signal is ocutput from the
audioc output terminal 17.

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

After receiving the video data and the audioc 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 8D output terminal 84 in a manner

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




In addition, the baseband processing unit 30 supplies
the audio data to the conversion unit 16, where the
audio data is converted into an anal og audi o signal.
After that, the audio signal is subjected to
processing, e.g., signal format processing by the
i nput - out put processing unit 15 and the resultant
signal is then output fromthe audio output termna
17. An MPEG signal or DV signal received through the
digital I/F can be recorded®n a DV tape | oaded in the
tape deck unit 60. An SD signal received througlsObEa@442
SD input termnal 91 can also be recorded on a DV
Thapeddtadedthe bdeebdrap@rdecksung turB@ 30heuppFi ditHmas
a function of converting an SD signal received
ardroutpta e SBeioputersdom nakt9lé, thereattegatdlo data
signal . As described above, the digital cancorder
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DV tape "an onvert deo I 0 Slgnha s
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input termnal, into digital signals and outputting

tarmiredordi.ng t he signals on a DV tape. In addition,
the digital cantorder is capable of playing back
vi dé® HREG atidingldgtalV egbglered 1¢ca VBN tapeudndha deo
0 data recei ved thro%&p t he i_nput - out put

'di%ﬁﬁﬁ%qgﬁg 579 e:ﬁ?coggg 18502 tape loaded 1n the tape

deck unit 60. An SP 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 8D 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 wvideo
signals captured and audio signals collected through the
camera unit 10 into digital signals and ocutputting 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 audio data recorded on a DV tape and video and

audio data received through the input-output terminals and




the input termnal. Tape Deck Unit The structure and
operation of the tape deck unit 60 of the digital
cancorder according to the present enbodi ment wll

now be described with reference to Fig. 2. The tape
deck unit 60 mainly includes: a nechanical deck

sectiion 61 in which a DV tape cassette 200 receiVving

a DV tape 201 is |oaded; and a servo circuit 62 for
driving and controlling respective conponents of the
mechani cal deck section 61,20 e.g9., controlling the
rotation of a tape notor or a rotary head cylind@spi442
The servo circuit 62 can control the respective
teenpghanterafinkhe mechani cal deck section 61 in
accordance with a control signal CT fromthe contro
Tepe tPecOOniAfter the digital canctorder according to

the present enbodinent is turned on, when the DV tape
casgéet 6t puotyse drshdwgrihton tofe thepéagecheahniunigl 66f of
the_digital cantorder, a_Ioadin%%nechanisn1of t he
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as shown in Fig. 2. In order to convert video signals
infwhaidcanevcapper etbsdthieonugh toe-camRy a o tagd 201 as
video data in the MPEG format by the
leastpstiesoidon/ deconpriagsiién 6anfer 4riarichgr endr dont&dlling
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respective components 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 secticn 61 in
accordance with a control signal CT from the control unit
100.
After the digital camcorder according 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 video data in the MPEG

. format by the compression/decompression unit 40 and record




the data on the DV tape 201, the servo circuit 62
controls the rotation of the rotary head cylinder 611,
t he nechani cal deck section 61 slightly rewi nds the DV
tape 201 fromthe <current tape position, and the
rotary head cylinder 611 reads video data recorded on
the tape so that transition between the |ast recorded
scene and the next scene newy recorded is snooth
upon starting the recording of the next scene. After
the tape position is returfdd-to the preceding
position before rewinding, the rotary head cylind®bPl44z2
611 enters a recording standby node. After that, when
thECRItH NG ankeoor dhhy ANl khel BEvHICH] Uikr M Edrrols
user, the control unit 100 transmts a recording
ts¢ ardtgommand Chetoottdhey depdocglimdet @2 ,amntlet hechanical
servo circuit 62 controls the rotary head cylinder 611
deek sRAGTFGmmOLneligkiordinegioger Bee oV tHRen 20¢i deem ddiea
captured by shooting can be recorded on the DV fape
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of_Qhan%%%g from the stog node to the recording
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enters a recording standby mode.

After that, when receiving a recording start
instruction from the user, the contrel 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 60.

If the recording standby mode is continued for a
prescribed period of time, the control unit 100 controls the
servo cilrcuit 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 .




recordi ng operation. In other words, the servo circuit
62 rotates the rotary head cylinder 611 which has
been stopped. After that, in order to record video
data received through the canera unit 10 and audi o
data as nultipl exed data (MPEG signals) in the MPEG
format, the servo circuit 62 controls the rotary head
cylinder 611 to slightly rewind the tape fromthe
current tape position, read conpressed data recorded
on the tape so that the 4rznsition between the | ast
recorded scene and the next scene newy recordedois®l1442
snoot h upon starting the recording of the next scene,
radsrd Bldiipetrheibape position to the preceding
position before rew nding. Then, the servo circuit 62
contimoloshehewsxdsar thieeadreyl cintari t6 ¥ trotpesd i rdtary
recordi ng operation. The reason why conpressed data
hepd cadyindecopdedhiccly dag besnastémbebws ALEAT oblkel, tig
C ress a videp sigpal obtained by shooting in a .
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tair alasdd by, shovd iqngracesedonses timebdndied digthaltape so
[ the digital signals are - 23 S05P1442

tﬁgéﬁgﬂeshran31tlon betweeh the last 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: In 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 images played back, it is necessary to perform
compression encoding in consideration of the previous
compressed data (compressed video 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




subj ected to conpression encodi ng (data conpression)

in the MPEG format, the conpressed video data and
audi o data are nultiplexed, and multipl exed data
(MPEG signal) is recorded on a DV tape. In the
foll owi ng description, for the convenience of

expl anation, 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 nevwitdy -obtai ned by shooting are
conpressed and encoded and are then recorded on J0%@1442
DV tape will now be described as an exanple. As shown
stBj &tighd Io cbmbSe a5 ddaahgC 0aPE £55236h dak@onNasn the
been recorded up to a position P of the DV tape 201.
MPRG fdrangir, esbat cemiyoh sventvidehedsionpres sedidatiata are
recorded on the DV tape 201 is obtained by
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Oconq&§§§ed inIthE MP format is made up _of a series
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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 obtained 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




and recorded. \Wen new video data is conpressed and
encoded and is then recorded on the DV tape 201 so
that transition between the conpressed data already
recorded on the DV tape 201 (data recoded on the |eft
side of the position Pin Fig. 3) and the newy
recorded data is snooth, the new video data is

subj ected to conpression encodi ng using the read-out
data, thus generating conpressed data to ensure a
smooth transition. This cédpressed data can be
recorded after the position P. To conpress and éAosdesz
vi deo data newly captured by shooting and then record
atderaesdletiant data on a DV tape on which conpressed
data has al ready been recorded so that transition

bet Waen née vidgo dader dedcommyes sadd anHeenexded iamglgés
newly recorded is snooth, it may take several seconds
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al ready recorded on the DV tape has to be perftorned.

aldh tihee ndivgiyt abcemimDIder asCaficiilg tthet RBwPFES&Ntdata is
enbodi nent, therefore, when video data newly captured

syi ecgldot  ngompramipne ssedd amyl wricgdeteandad-sodthetata,
record on a DV tape on which conpressed data has
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transition. 1s compres ata can be recor 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
transiticn 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 started because the step of reading
“the compressed data already recorded 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




the DV tape is omtted. After the rotary head cylinder
611 is positioned at a recording position on the DV
tape, the newy captured video data can be

i mredi ately conpressed and encoded and recordi ng of
the newly conpressed data can be started. As

descri bed above, in a conventional node, in order to
conpress and encode video data new y captured by
shooting and then record the resultant data on a DV
tape on which conpressed d&t a has al ready been
recorded so that the transition between the | astS05p1442
recorded i mage and the next image newy recorded is
tBADDY htagehd sl ahested ecarfited tbenpoessethddat ay0inder 611
_predeterm ned anount (e.g., one GOP) is read out and
1psPestbdidrmd esnpr eesd s raneodiihijonfon MeheyiDfebapeat zhe 0
be.newy recorded. |n this specification, the
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cantor der accor
s€ati&gd a quick recording node. In the quick recording

node, to conpress and encode video data newy
captusr edsbhyisddaiii@, andat beivdGdnd 1t hedé St tater to
data on a DV tape on which conpressed data has

canp ey dydepnredordetto dhéacoapt essatturddt ayasneasiding
recorded on the DV tape is not read out and the new

and ddrdesord Fhtrethsitldrptc8abr e el ihdaeaced sthd
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expl ai ning-the ton EndF B mbot LD E° §83P1
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 mode.

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 record 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 éﬁt 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




transition node and the newly avail abl e quick

recording node. 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 wth reference to A of Fig. 4.

It is assuned that the digital cantorder is turned on,
any operation instruction is not entered by the user,
the digital cantorder is stopped, and the contro

unit 100 receives a recordifig instruction (recording
start instruction) fromthe user through the S05P1442
operation unit 110 at tine tl in A of Fig. 4. The
teensiblommadel @@dr tbegnewky At labdeorndink rexsdrdicly aidde .
and, then issues an instruction to the tape deck unit
180F19- ptrefard lEsEr#ERDridingmoptht hkars it ioghoptet ing Bf

. one frame (shown by |Fr in Fig., 4) until the
lggﬁgé%ﬁtiﬁﬂqbelGﬁg?gs{ﬁﬁ?QQﬁgﬁ ng?uc?%%ﬁ%EVoFPﬁe t ape
cHRG&nt N QQOBEEeErJﬁE%%%anhggeFﬁf 18RI dlngescribed
instruction. In response to the |ns%ruct|on, Fhe %ape
wilek kreffdten®d tB8XEBCHE &S @Arocess of positioning a DV

tape loaded in the tape deck unit 60 at a position

wherlg tikeasswtediattet $her étgtdeld @sncdessri bedowtidd on,

reference to Fig. 2. Accordingly, it takes waiting
2Ry RPYARGLONt hBS posttidnilsgnes eobpiet &, tiheuperi otheof
dtiqgjgkgg§%d gntil t he r%tar head cylinder 611 is

BORTHH GREGORESE ht® (HCOIRITngeBBSHAS GTPNSHoLhBnEy 1 e
rEQULRAPANIS LR thd TR RECE AT Olec RGNS LOL ape

path sta |F|tyfn AB ot Firgs HeTtt 908t 8Bbut Lo
iseeondSon) 2fom SORPIA4S 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
short 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 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

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/deconpressi’om unit 40 and the tape
deck unit 60 to conpress and encode video data F@wFy442
captured by shooting and record the resultant data on
t he ADVetrapéme | t3 tvddees tae tape mwfthaleustanelfzaive the DV
(shown by IFr in Fig. 4) after the tine period for
LeRDt I iSAg IRELHr Heo st conpressee dhdtea almepfly rérorded

.control unit 100 issues an instruction to conpress and
l%n]éeoad]g o\#deSHéaVée MRy FB&pt UF e BR 1SH0 &0 FB®and start

c§$?¥g%yfgg/8&05H§r%§§ﬂ£{%Bﬁtd§6? QBHEPee?Yo%aQ 'E}m is
ererore, It akes a tine correspon&ng 0o (apou
sBbwn SECORAStari g rddaRe) nbet ween drure hgtz@hg@ideme
recording Instruction is received and tinme t5 when
daegdy.di ng ohkéhealmprpriessedeantds.encoded vi deo data on
the DV tape is actually started. On the other hand, in
't heAgtipekthedoms pgriodefshovartiuring vécFided 4uotion
rocessing simlar to_that in the snoboth transition
PHOTE SSABHA, | hA GG, WLt sIHergdtmedsuRbel time t3
en the $r|od of  wai ting, f t ape pagh st b|||zat|§
| csc')srjfpflz ed St her u\I/\lng@ ‘;‘lmtcpl% a580Re " That tth g
tdli BrdpRbss 284 SORRA42dec 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 contrel 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




cancorder is turned on, any operation instruction is
not entered by the user, the digital cantorder 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 A of Fig. 4.
The control unit 100 recogni zes the recording
instruction and then issues an instruction to the tape
deck unit 60 to prepare fT@&8 recording. It takes a
very short tinme of about one frane (shown by | FISOPEL442
Fig. 4) until the control unit 100 issues the
camstrdect iien tuenpd e@ay erfyObpek €06l N tafilc@hon is not
recogni zing the recording instruction. The tape deck
epfRTebdetdeutesrt hieeprdgesslotaposiddmrisngtapphd, taaypse
Ioaded inthe ta I deck unit 60 at _a position where
’}Fés?ﬂ yath 190 rcsrided asTaecEtied REERCEEIRr ence

di t .tak t til
‘£§e‘ffp%§ﬁgt2 s5arfo e tork, s8N Tie o o5k o
ofd Ansed untik! 1ihesd aligly thead , cyldnders 1ﬁllaksto the

positioned at the recording position on the DV tape

ceo¥ riaspordsrig.atime period for "waiting for tape
path stabilization" in B of Fig. 4. It takes about two
sec@h&scomthheHdaséoéfr¢¢mgnmﬂaﬂ<tmecoedbnghnpde shown
.in Bof Fig. 4 conpressed data already recorded is
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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 positibning 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 cofresponds 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 stabilization is completed, the control unit




100 controls the conpression/ 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
time corresponding to (about two seconds + two
frames) between tine tl when the recording

instruction is received and tinme t4x when recording
of the conpressed and encoded vi deo data (conpressed
data) on the DV tape is actfatly started. As

menti oned above, in the quick recordi ng node S05Pl442
avai lable in the digital cantorder according to the
19Pesentrolmtiddi wenpresstwr/Matyrplevs tew wdita 40ewhy the
obt ai ned by shooting on the DV tape can be started
L8RP ferkt i° fReCOBRFRANENGNSRCSRD Ot e dasht pewly

. conds. ,As co red to the snpoth
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shoot, so that a target scene of a sd%Ject can be

‘twecsedetiy ol itabl yrafedheddcbapeind Ne i RAAUILEK recording
recordi ng node, when video data to be newy recorded

ingtrenpiras sed randient caed ticenpiessiech dafcardahgeatythe
recorded on a DV tape is not read and used.
- COMPETITRtheery SNERR R fEGeC idRhigescempreassendihyg) ton tiee
i.nitial. portion of the video data newy recorded may
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i Accordingly, there are the

| Luuhgs, SRS Nen, (AP SRS, SMELEITLIYS
avaibile ah BYet@fita13QandBoRdf42ccording 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 transitionm mode by four seconds. As
compared to the smooth transition mode, therefore, the quick
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




and battery power but does not want to m ss an
opportunity to record, the user wants to use the
qui ck recording node. In other cases, the user wants
to use the conventional snooth transition node.
Therefore, the digital canctorder according to the
present enbodi nent permts the user to sel ect between
the conventional snooth transition node and the new
avai l abl e quick recording node and further pernmits
the user to switch therebetOween at any tine. Fig. 5
is a diagramexplaining a setting i nput wi ndow S05P1442
sel ect either ON or OFF of the quick recordi ng node,
afidlehataelcli pawit NElow risngodi sphaved iR saadi sphévrunity
screen 82G of the LCD 82 of the digital cantorder
tacooradidagthe ther pragento eabodcharentickAsetordidg mode.
setting wi ndow shown in Fig. 5 when the user
InHeEmsagaepr ettt etsfin@dndpet ation the. gonverekamsl a

ne i.splay. key to display a menu on the display
S%%$%b%f§§@9¥b?nﬁﬁ%&tCD 82, the user may select "Quick
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by operating arrow ﬁeys on the key operation unit 110
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setting wi ndow for quick recording shown in Fig. 5is
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shown in Fig. 5 includes a selection w ndow segnent
IWETE] regCrdtey viecde ad¢t fHRghenRATIEtswhbe heset Heo quiidkh
rding node is turned on, a w ndow segnent MS@& to
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Fig. 5 is a diagram explaining a setting input window
to select either ON or OFF of the quick recording mode, the
setting window 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 1s displayed.

The setting window for gquick recording shown in Fig. 5
includes a selection window segment MSGl to receive a
setting input of whether the quick recording mode is turmed

on, a window segment MSG2 to notify that recording in the




snooth transition node cannot be perfornmed and
pictures corresponding to the initial portion of data
to be recorded may be distorted when the quick
recording node is turned on, and an exit w ndow
segnent M5G3 to exit out of the setting w ndow More
specifically, in the selection w ndow segnent MSGL,
the user positions the cursor on a selection item
"OFF" to turn off the quick recording node using the
arrow keys of the operat+@l wnit 110, alternatively,
on a selection item "ON' to record pictures in tdepi1442
qui ck recordi ng node using the arrow keys and then

sREsFI0riE e i BLedster s e b@oﬁékf&xﬁlagj cg.@ﬁr @tlbeare§o

that the user can select between " "ON!
cbhee gppbreld nige¢or dhagi mibdies1 bnrthenoasekmnemﬁ bherénbf&@d
recording node is "ON', when a scene is shot and

mpgcler diigtarfedswben sdenaudan becoxdimialimpdeedor tevneh .,

DV tape in the quick recordlng node. The snooth
apgl a?%letxll&'n YBHEY cARIHE s 81564t B aRtt Rt iof &hendfiheng

wiﬁgg&ar to the quick recordi ng node shown in, e.g.
5. The snooth transition node and the qU|ck

rewr@ BYecPHga LANNGE, tt%eSIs@leEéﬂsgu\%wdéw%%e% MSG1,
When any one of t 'e nodes is turned on, the other
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may be perfornmed: Wen the quick recording node is

toxn e dhe ghéckmatdradimgnsiptie oms imrlehies arrow keys of
automatically turned of f. Wen the quick recording
pﬁxﬂyqqgtlogzunsgsb¥b4?lternat1vely, 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 guick 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 quick recording mode shown in, e.g.,
Fig. 5. The smooth transition mode and 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 guick recording mode is




turned off, the snooth transition node is
automatically turned on. In other words, the | atest
setting may be regarded as valid and the preceding
setting can be changed. The operation unit 110 nay
include a key to turn on or off the quick recording
node. Wien this key is directly operated, the
recordi ng node can be sinply switched therebetween.
In the case where the user may arbitrary sel ect
between the snooth transi tizon node and the quick
recordi ng node as nentioned above, when the snogilspi1442
transition node is selected, as shown in A of Fig. 4,

thind 8k abaut sﬁb&ﬁe&%@&t%h%@& 1@1%ﬂt@mé€f@£ﬂ§ng

start instruction is issued and when recording o
tiwimed adat aIabbah@edidndssheati DYt Ot sV ihgpRal Sbe
actually started. Accordingly, information indicating
regratdaceeor dehgdi snd Bdiengrprepaneds eiehinge cghvien tlmrideal.
user for a period of tine after the recording start
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thﬁkdﬁa&w@bﬁplay screen 82G of the LCD 82 for a period
of tinme after a recording start instruction is issued
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a DV tape is actually started. Those display exanples
tha Fmegité rtrapgsitgogpiwde 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 DV 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, s0 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




that recording of video data on the DV tape is not yet
perfornmed and the recording is being prepared. Fig. 6A
shows a case using a node display MIl which does not
cover nost of a displayed picture and shows a nessage
indicating that recording is being prepared, the node
di spl ay bei ng displayed on the upper portion, which
relatively stands out, of the display screen 82G The
node display MIl may be sinply displayed.
Alternatively, the node displray MIl can be repeatedly
swi tched between the display state and the 505P1442
non-di splay state, i.e., the node display Mil can
thit nkecdREidgng68f shioleo alatasenushagda tppedetenat ngsk i con
MI2 indicating that recording i s being prepared.
Pt eppelhe ofeguistigiacdan belngakeparethi s case, the
i con..can_be . repeatedly switched between the display
st at éganégt ﬂémh“gﬁ‘- C&F?p}l%n%taat“é’fp i d&sPlandidl oftigl2
S. ¢ LNSE : ne may
G Rpreyes "M o hi obged Wacrish Sl gnone
rod S6H Feliindg ch bl g 1eGRY dedGriiSng el %ﬁ@egéeggré@, the
di splay including text "STANDBY" in Fig. B) may be
medenditspiegust inglisiprdpeddi ont tiee upper poktionm, ofhidihe
di splay screen 82G Fig. 6C shows a case using text
rekFigviedti ehaniB oufot icffyithg dhaplaecordeng8?€. bl mode
the informati on being displayed in the
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display state and the non-display state, i.e., the mode
display Mdl can blink.

Fig. 6B shows a casé using a predetermined icon Md2
indicating that recording is being prepared. Various types
of icons can be used. 1In this case, the icon can be
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.
Alternatively, a mode display indicatinghthat recording is
being prepared (a display including text "STANDBY" in Fig.
6B) may be simultaneously displayed in the upper portion of
the display screen 82G.

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




swi tched between the display state and the non-displ ay
state, i.e., the text information MI3 can blink. In
this instance, the text MI3 al one nay be di spl ayed.

Al ternatively, a node display (including text

"STANDBY" in Fig. 6C) indicating that recording is

bei ng prepared nay be sinultaneously displayed in the
upper portion of the display screen 82G  The

positions of the node display Mil, the icon MI2, and

the text information MI3 ar& not limted to those in

the exanples shown in Figs. 6A to 6C. They can B&@5P1442
di splayed in various positions on the display screen
sg2heghybagneenf thlkedisptay o&&pﬂea)anml lthet hent&dpIMI2 state,
and the text information M3 may be di spl ayed.
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actually started. Consequently, for exanple, even when
theThQSEPSSE4QﬂﬁEPﬁlﬂ@esﬁﬁé@hdlﬂﬁﬂﬁﬂ tidén hbeleicaort M2,
&? bIe to learly infarmthe user that recording
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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
clearly 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




not been recorded can be prevented. In the above
description, in the case where the snooth transition
node is selected, a display indicating that recording
of video data on the DV tape is not yet performed is
performed for a period of tine after a recording start
instruction is issued until recording of video data
obtai ned by shooting on the DV tape is actually
started. The present inventionis not limted to the
above case. In the case whet® -t he above-descri bed
qui ck recording node is selected, the | ength of sisweds2
bet ween when a recording start instruction is issued
nabdhyhien-deeakdi Ban Ofe predeardat a obtai ned by shooting
on a DV tape is actually started is about two
secdmdshel aboye idedcxriphhauh, ohe-tHd rahset hakroftidhemooth
snooth transition node. However, it takes a very
tEppitiqnmmcgdet ép $hkeqtedor 6 Agsslay tindisatdori bt s
i ssued until recording of video data obtained by
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clear fromthe above description Ttegarding the

byli gidelingaphot Her DacepkediBgatbud ey presert . enbiodigiRidtent
_in the case where the quick recording node is

imegrdditoed igndot vl deig-adatta ikhecalnpressed.and encoded and
iIs then additionall¥ recorded on a DV tape on which
Conﬁpegg%dc%ﬁﬁz¥h3r§6 hepgipayydescribed quick recording

mode is 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 twoe seconds, i.e., it is about one-third
that of the smooth 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
‘recoxding 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 déscription regarding the
digital camcorder according to the present embodiment, in
the case where the quick recording mode is selected and
video data is compressed and encoded and is then

additionally recorded on a DV tape on which compressed data




has al ready been recorded, when the user operates the
digital cantorder to start recording (REC start), the
control unit 100 controls the tape deck unit 60 to
rotate the rotary head cylinder 611 and performthe
process of positioning the DV tape at the next
recording position. A period of tinme for the process
corresponds to the tine period for waiting for tape
path stabilization showmn in B of Fig. 4. After the
tape path is stabilized, tR& control unit 100
controls the conpressi on/deconpression unit 40 al@>FPhéi2
tape deck unit 60 to conpress and encode only the

hyé del: «dalya beBaWycabical, netichy tBdodd N@pietaBies the
predeterm ned format w thout wusing the conpressed

dt@ﬁtﬁkﬂqamﬁéydﬁécb?dé@rﬁnrﬁherﬂkhgaﬁﬁxa§taatrecb¢@ing
medi um (ste and start the recordi ng of conpressed
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read out.” Consequently, the process of conpressing
péntbErEoding Yodethe gabacsaptureskdynasheot thg @ik

recordi ng the conpressed data on the DV tape can be
pedpidlfprswarteny fdwsapenpatlzi sigpliiid zaltges sifiown in B of

opportunities to shoot. In the above-described digital
F%%ﬂﬁbrder according to the present enbodinent, it is
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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 cbtained 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 cpportunities to shoot.

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

conventional smooth transition mode and the above-described




qui ck recording node. In the case where the snooth
transition node is selected, when the user instructs
the recording start (REC start) operation, the
control unit 100 <controls the tape deck unit 60 to
rotate the rotary head cylinder 611 and performthe
process of positioning the DV tape at the next
recordi ng position where the conpressed and encoded
video data is recorded. A period of tinme for the
process corresponds to the ¥7 e period for waiting for
tape path stabilization shown in A of Fig. 4. Afstbéepl44z
the tape path is stabilized, the control unit 100

qRes it OFdB> rai REO0RESS. OfrrSkihghthye v divhe theoBY tape
from the current position, reading the conpressed
tdat sl @loneadyle fecorldecttean twhenDbhd apersdanthaticts the
transition between the |ast scene recorded and the
reeidiggenéaiewl BEG edtgrrde d obsrahipdith, theaggnieobirwiiig 100
thecaéi: pe . to tgelpreqeding gosition bef ore
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eck unit 60 to conpress and encode video data
- emdddEdneddby Shwootingdddrdeie & agetiexnomedifor fmt the
usi ng the read-out conpressed data already recorded
- Perasie cDyreapendsttap t2e fade speriod dogr deagingfLathdape
conpressed and encoded vi deo dat a %n the DV tape

P%"St‘t @&a@j._liza@g)n Shsgiy A of Fig.

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 sc 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 video 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).




As described above, in the digital cantorder according
to the present enbodi nent, when the quick recording
node is selected, after the tine period for waiting
for tape path stabilization, two steps, i.e., the
step (step 1) of conpressing and encodi ng only video
data to be recorded w thout using video data
previously recorded and the step (step 2) of
recording the conpressed and encoded video data on a
DV tape are perfornmed in & order. Wen the snooth
transition node is selected, after the tinme peris@gpidd2
for waiting for tape path stabilization, three steps,
| . eAs WRecsiBEd (&, 1)in0theaPpidirtddlg daneerdes {midr@ing
picture data (recorded video data), the step (step 2)
tof the amprsessi sgbadthericodihrg vhedeguidast accorléng evwdad e
using the conpressed data already recorded on a DV
sehpeehn@fthe Sheptifstepisy &errevdridihgorheape path
C ressed and encoded video data ,  on the DY tape are
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al ready recorded on the DV tape is not read out in the

(giee k2 )r efordcngd g echeA cdingré abed aarebraoheodedyvideo data
configured to include a quick recording node function
ol diY &deerEP uper fomipsotih thatinstddon node functi on.

As described above, in the digital cancorder accordin
_ Sghegoghﬁ4a§poth transition mMode is selected, after th

time periocd for waiting for tape path stabilization, three
steps, i.e., the step (step 1) of capturing recorded motion
picture data (recorded video 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 quick 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 camcorder may be configured to include a
quick recording mode function alone and exclude a smooth
transition mode functiomn.

As described above, in the digital camcorder according




to the present enbodi ment, when vi deo data obtai ned by
shooting is conpressed and encoded using predictive
coding and is then recorded on a recordi ng medi um
the video data can be rapidly recorded on the
recordi ng medi um wi t hout perform ng the preparation
operation of capturing notion picture data, which has
al ready been recorded on the recording nedi um and
serves as the last data. In addition, the user can
sel ect between the snooth 3% ansition mode (recording
method in which it takes tine until actual recoS@ibRg442
starts because the snooth transition sequence is
tpetiommdknandmbde repntck whea ot thiidyg dmde obtaesed diyng
method in which it takes a shorter tine until actua
sheeordi 1§ spapressdthrrnchengbdee weirnwereddatsee tdvaling
spoot h transition sequence i s not perforned).

aRfherofdied reepeded et @adeseretnd grdicdn the Sidrs Klata
sition-.node an t he_qui ck recordi ng.node. i.n
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case where it takes tine after the user issues a
pieoordidagast @akich eqguestirualiy | béet ualcorgear 8hnghstart s

because the snooth transition sequence is perforned, a
regaueingr medfian netd ererivedi gat timg tdwt de¢eording is

being prepared is displayed on the LCD or the |ike as
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until actual recording starts because the smooth transition
sequence is performed) and the guick recording mode
(recording method in which it takes a shorter time until
actual recording starts than the above method because the
smooth transition sequence is not performed). Therefore,
the user can select between the smooth transition mode and
the gquick 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 time 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.




In the above description, in the digital canctorder
according to the present enbodi nent, video data

obtai ned by shooting is conpressed and encoded in
accordance with the MPEG format. The present

invention is not limted to the above case. The
present invention can be applied to cases using

vari ous conpression encodi ng nmethods in each of which
conpressed data already recorded on a recordi ng nmedi um
is needed because predictiae-coding is used to
additionally record video data on the recordi ngso5p1442
medi um on which video data has al ready been recorded.
I n tihe taBoysodlesddtipenonf fheHY e8ght s enbosidmy

the quick recording node Is used to record video data
aobbadimed tcbyhshpoédarg tdibadghetbpe €iatey datai bbi@indheay
present invention is not limted to the case. For
sl@&@mge isvicdmpresierhairs! excerndl by agopldeadet Wik blugthe

e SDinput terminal can be recorded in the quick

th
MPEC TG o8BS BESIRT dPGTREER Ut (oid LLEL RS FP ritsed

abQrd YL apg, . The present 't%r‘?ma'lo be" 3B ¢gpPpLigd 10
cases usi'ng various Tecording nedi a; 7§ %an optica

u§ﬂﬁﬁ($%¥i%u§3c§m égéﬂynEeg@odﬁgeqH@EHod@ %ﬁ)eQEhaof which
witable DVD (Digital Versatile D sc),

comgnaisedophteadl iy seehrasdasn M J{é\doﬁulagsﬁédlmdsa
menory card using a sem conductor nmenory. - 41
nSOERI p4ZaCGEAl M3dictiAm icrdghagislaviece toorpdisiogally
I magi ng nmeans for imaging a subject to output a video
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 wunit 10. The present
invention is not limited to the case. For example, video
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 bisc), a

magneto-optical disk such as an MD (Mini Disc), and a memory

card using a semiconductor memory.




signal ; conpression neans for conpressing the video
signal supplied fromthe imging neans by a data
conpression nethod wusing predictive coding;
writing/reading nmeans for performng a process of
writing conpressed data obtained by the conpression
means to a recording nedium and a process of reading
al ready recorded conpressed data fromthe recording
medi um and control nmeans for controlling the
conpression nmeans and theawi-ting/reading means upon
starting the recording of the video signal so tlsatp1442
the conpressed data already recorded on the recording
mediumis not used for caoipressi on encodi ng of the
video signal to be newy recorded. 2. The inmaging
‘devi ¢e deagidyngetice|mmprisifigy t her conpri sing:
receiving means for receiving an input indicating a
selé@ﬁ@éﬂ%mmﬁﬂmmthSPQﬁﬂkh@ & alirjecdr donguiafutt e wiiddeo
%ﬁ%ﬂ- t he node being sel ected between one node where
'conpressed data already recorded on the recording
~medi, f reSS|on odln
vi deg%ké q{o a%% fg\%vl ()g/on%grceosrs tﬁg The® %t%leqrnaﬁode
sheried @%oﬁoﬂﬂé eﬁ%@n%ah@an@ Bﬁagﬁart%c %ﬂﬁgeggllérh?nethod
recording nediumis réad out and is -
udtised pireti eoipe essdian;encodi ng of the V|deo S|gnal to
be newy recorded, wherein when the node where the
conyrégtmgyxﬁﬁdinm rgady for performing a process of
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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 contrelling 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 according 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




recorded on the recording nmediumis 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 nmeans to read out the conpressed data
al ready recorded on the recordi ng nedium and use the
read-out data for conpression encoding of the video
signal to be newly recorded. 3. The inmagi ng device
according to claim1 or 2 4arther conprising:
notification neans for notifying a user that rec®odiPng42
is being prepared for a period of tine after a

ub €€ Of 6t NPmpTedklof estRRi nigS oF€ERE VRHdd AMghAe HS&ke
until the recording of the conpressed data on the

neetprehqugydeeldi vhersimctual |y started. 4. The i nmagi ng
device according to claim2, further conprising:
not iFiegathenmadand erer thet Feyp¥rp edusleiat Rhteadtor di ng
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rédbred he campeesgediat-andkheadyand ecRidedsopnd he
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be newwy recorded is selected upon starting the
thecnminegsef daka adngedysicgnarded 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 c¢laim 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 the compressed data on the recordingimedium 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 i1s read out and is used for




5. A recording control nethod conprising:. an inmaging
step of imaging a subject to output a video signal; a
first conpression step of conpressing the video
signal captured in the imaging step by a data
conpression method using predictive coding so that
conpressed data already recorded on a recording
mediumis not used for conpression encoding of the
video signal to be newly recorded; and a first
recordi ng step of recordihgixenpressed and encoded
video data obtained in the first conpression stepogpl442
the recording nmedium 6. The recording control nethod
cOREPLH NG LAcehBdN S tHURLREE SOOI SiNge ﬁer@yel ving
step of receiving an input indicating a selected
ravdedjed e saldecbed npeelseatrednbetveen@raingder wher e
the conpressed data already recorded on the recording
vieel ihdngelread out but is not used for conpression
encodlng of the video srgnal to be newy recorded and
e dt HECORBYRI el meTh6fD ?%Té%‘"elcﬁld‘gt a al ready
recqrd the recardin nedlu ad out a )
use% fggagyn ressl 8% éﬁ%%dn%g 6%13Fﬁ§ 1@ﬁ%W1%8°
sPgn e y recorded; - 44 SObP1442 a readlng step of
readi ng out the conpressed data already recorded on
t he ar ggos€i AgnprRGisiBhwBesp the Erireketng Mte whrie t he
conpressed data already recorded on the
signal captured in the imaging step by a data compression

method using predictive coding so that compressed data
already recorded on a recording medium is not used for
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;




recording mediumis read out and is used for
conpression encoding of the video signal to be newy
recorded is received in the receiving step; a second
conpression step of perform ng conpression encoding
on the video signal to be newWy recorded using the
conpressed data, already recorded on the recording
medium read out in the reading step; and a second
recordi ng step of recording conpressed data, obtained
by conpression encodi ng i+ 44he second conpressed step
on the recording nedium 7. The recording controls0o5p1442
nmet hod according to claimb5 or 6, further conprising:
a not irbheahy oot e ekanehhf Yo YSebrbbatqaresqr di ng
IS being prepared for a period of tinme after a

al eedyimgorsbdr dnregesicorsingceédiao fwhem the ESBscted
until the recording of the conpressed data on the

mp@e oritineg thedrompres 3ast daltby alseady athcogdethen the
recording control nethod according to claimb6,
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recordin start feque i's received from

réf@ WL nUBhE | rL08iFi6OALPY - 45 SO5P1442 of the
conpressed data on the recording nediumis actually
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already recorded on thé recording nmediumis read out
enpriling gseth¢ ovyideo signal to be newly recorded using the
compressed data, already recorded on the recording medium,
read out in the reading step; and

a second recording step of recording compressed data,
obtained by compression encoding in the second compressed
step, on the recording medium.

7. The recording control method according to claim 5 or &,
further comprising:

a notification step of notifving 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




conpressi on encodi ng of the video signal to be newy
recorded is selected upon starting the recordi ng of
the video signal.

S05pP1442

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
compression encoding of the video signal to be newly
recorded is selected upon starting the recording of the

video signal.




