-1 - DESCRIPTION OPTICAL DISK RECORDING AND
REPRODUCTION APPARATUS AND METHOD OF DRIVING SAME
Technical Field [0001] The present invention relates to an optical disk
recording and reproduction apparatus that is suitably used for a domestic
video camera and a method of driving the optical disk recording and
reproduction apparatus. Background Art [0002] Hitherto, for domestic
video cameras, a magnetic tape, stich as an 8-mm tape or a DV (Digital
Video) tape, has been used as a recording medium. In recent years,
apparatuses of a type in which an optical disk typified by a DVD (Digital
Versatile Disk)-RAM or the like f'85&d ha¥etheen developed. [0003] This
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superior random access performance, is able to instan

recorded image, and is able to rerdinfosmatian at a high speed without
contact with a medium. Therefore, moving-image data can be transferred
at a high speed from a video camera to an external device, such as a
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[0001]

- The present invention relates to an optical disk
recording and reproduction apparatus that is suitably used
for a domestic video camera and a method of driving the
optical disk recording and reproduction apparatus.
Background Art

(0002}

Hitherte, for domestic video cameras, a magnetic tape,
such as an 8-mm tape or a DV {Digital Video) tape, has been
used as a recording medium. In recent years, apparatuses of
a tyge in which an optical disk typified by a DVD (Digital
Versatile Disk)-RAM or the like is used have been developed.

[0003]

This type of video camera that records moving images on
an optical disk has superior random access performance, is
able to instantly play back a recorded image, and is able to
read information at a high speed without contact with a
medium. Therefore, moving-image data can be transferred at
a high speed from a video camera to an external device, such

as a personal computer or a domestic video device, and can



- 2 be edited. Thus, usages of a video camera that were not possible for
a tape-based video camera of the related art have become possible.
[0004] An example of the operation of this type of video camera of the
related art will be described with reference to Fig. 4. Fig. 4 is a system
block diagram of.a video camera of the related art. [0005] During
image-capturing, image data of a subject image captured by a camera
block 1 and audio data of external -sauné picked up by a microphone 2
are sent to a signal processing block 3. In this signal processing block 3,
the image data and the audio data are converted into a format with which
btheydcarnde revonded onan:eptidaldisk B d heatonueriad dateis: not

temporaril;g{tcored in a memory 4. When the amount of data stored in the
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1, data gggogga,ggsdﬁ%i%be read from the memory 4 and sends them to a
recording block 6. [0006] In order to record image data and audio data on

the @ptcal)disk D, in addition, the controller 5 drives a spindle motor 9 via
a control block 7 and a driving block 8,

An example of the operation of this type of video
camera of the related art will be described with reference
to Fig. 4. Fig. 4 1s a system block diagram of. a video
camera of the related art.

{6005]

During image-capturing, image data of a subject image
captured by a camera block 1 and audio data of external
sound picked up by a microphone 2 are sent to a signal
processing block 3. In this signal processing block 3, the
image data and the audio data are converted into a format
with which they can be recorded on an optical disk D. The
converted data is temporarily stored in a memory 4. When
the amount of data stored in the memory 4 exceeds a
predetermined amount, a controller 5 allows audio data and
image data to be read from the memory 4 and sends them to a
recording block 6.

[0006}

In order to record image data and audio data on the
optical disk D, in addition, the controller 5 drives a
spindle motor 9 via a control block 7 andka driving block B,

so that the optical disk D is rotated at a constant linear



so that the optical disk D is rotated at a constant linear - 3 velocity (CLV).
Thereatter, laser light is emitted from an optical pick-up 10, and after a
focusing servo is applied to move a beam spot to a predetermined
recording position of the optical disk D, a sled motor 11 is driven to move
the optical pick-up 10 in a radial direction of the optical disk D. After the
beam spot reaches a predetermined recording position, a tracking servo
is applied to make the beam spot followtracks of the optical disk D. Then,
the recording block 6 writes the image data and the audio data that are
transferred from the memory 4 into recording tracks of the optical disk D.
vEAOOZAE I t€30nse B ereewiiticg of ike imagdéd data andaheé tagdiofdam an
onto tile og)tiﬁal disﬁf (P a servo error signal is read from the optical disk D
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tracking servo control and focusing servo control are performed by the
tigptiealpiokiug 16k [@D08] FThe dpeedcof Wiitingsddtaifrem the memoryite
onto the gptical disk D.is higher than the speed at which data is
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D. After the beam spot reaches a predetermined recording
position, a tracking servo is applied to make the beam spot
follow tracks of the optical disk D. Then, the recording
block 6 writes the image data and the audio data that are
transferred from the memory 4 into recording tracks of the
optical disk D.

[0007]

In response to the writing of the image data and the
audio data onto the optical disk D, a servo error signal is
read from the optical disk D and is supplied to a signal
detection block 12. Then, the servo error signal is
supplied from the signal detection block to the control
block 7, and tracking servo control and focusing servo
control are performed by the optical pick-up 10.

{00081

The speed of writing data from the memory 4 onto the
optical disk D is higher than the speed at which data is
transferred from the signal processing block 3 to the memory
4. Therefore, as writing of data onto the optical_disk D

progresses, the amount of data stored in the memory 4 is



4. Therefore, as writing of data onto the optical disk D progresses, the
amount of data stored in the memory 4 is - 4 decreased. When the
amount of the stored data falls below a predetermined amount, the
controller 5 suspends the writing of data onto the optical disk D. Then, for
the purpose of reducing power consumption, the controller 5 turns off the
servo, the laser, and the spindle motor 9, thereby stopping a disk driving
system until data is stored in the memaory-4. [0009] Then, image-capturing
is successively continued. When the amount of the data stored in the
memory 4 exceeds a predetermined amount, the disk driving system is
deperated:d anditherahidve-describedogonirel fenwriingdata oniq the below a
optical disk D is performed again. In a recording mode of the video
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reproduction mode, image data and audio data fecorded on ical
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data and audio data are stored in the memory 4. Then, the controller 5
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[0009] .

Then, image-capturing is successively continued. When
the amount of the data stored in the memory 4 exceeds a
predetermined amount, the disk driving system is operated,
and the above-described control for writing data onto the
optical disk D is performed again. In a recording mode of
the video camera, intermittent recording of data onto the
optical disk D, such as that described above, is performed.

[0010]

On the other hand, in a reproduction mode, image data
and audio data recorded on the optical disk D are read via
the optical pick-up 10. At this time, the read image data
and audio data are stored in the memory 4. Then, the
controller 5 supplies the image data and the audio data
stored in the memory 4 to the signal processing block 3,
whereby they are converted into a reproduction format.
Thereafter, the image data is supplied to a display section
13 such as a liquid-crystal panel, and the audio data is

supplied to a speaker 14.



Thereatfter, the image data is supplied to a display section 13 such as a
liquid-crystal panel, and the audio data is supplied to a speaker 14. 5 -
[0011] A servo error signal that is read together with the image data and
the audio data is supplied to the signal detection block 12. From here,
tracking servo control and focusing servo control are performed by the
optical pick-up 10 via the control block 7. [0012] In this reproduction
mode, the speed at which image databand audio data are transferred from
the optical disk D to the memory 4 is higher than the speed at which data
is transferred from the memory 4 to the display section 13 and the
speakét’ld. ITherefore, as the reading of data from the optical disk D

progrgs%%sz,‘}lgeeargount of da? s;tqr%d in the memory 4 is increased.
When the amourit of thé stoted datd "baSorh&8 Jré&er st of ehlialtta

iReegietermined:ameuat, she scontraller Ssuspepdsdhe vgading afidata;
from the optical disk D and stops the disk driving system. [0013] Then,

degpreductiorbisosikccessively perfoemed. Whenktheg assount of dlata storedd
in the.memory 4 becomes smaller than or equal to a predetermined
fg%E%hE%h%e'§ﬁdﬁ9ﬁﬁf§&n@ﬁ? perfeormed by the optical pick-up

10 via the control block 7.

[0012] -

In this reproduction mode, the speed at which image
data and audio data are transferred from the optical disk D
to the memory 4 is higher than the speed at which data is
transferred from the memory 4 to the display section 13 and
the speaker 14. Therefore, as the reading of 3ata from the
optical disk D progresses, the amount of data stored in the
memory 4 is increased. When the amount of the stored data
becomes greater than or egual to a predetermined amount, the
controller 5 suspends the reading of data from the optical
disk D and stops the disk driving system.

(0013}

Then, reproduction is successively performed. When the
amount of data stored in the memory 4 becomes smaller than
or equal to a predetermined amount, the disk driving system
is operated, and the above-described control for reading
data from the optical disk D is performed again. A&As
described above, in the reproduction mode of the video

camera, intermittent reading of data is performed.



is operated, and the above-described control for reading data from the
optical disk D is performed again. As described above, in the
reproduction mode of the video camera, intermittent reading of data is
performed. 6 - [0014] Furthermore, in a transfer mode, after image data
and audio data that are recorded on the optical disk D are read via the
optical pick-up 10, the image data and the audio data are transferred to
an external device, such as a persenal computer and a domestic video
device (not shown), via the signal processing block 3 and an output
terminal 15. That is, in the transfer mode, since a data reproduction
procelsstis fot performed by the signal processing block 3, reading of
data bx the optical pick-up 10 is continuously performed, and the read
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recording medium, operates as described above.l[88 6] 1n the recording
virodehef apidemtamera ofithd relatask arthmanaganenndatais whigho
dtfﬁ_[umbnail data and the like are stored is also recorded together with the

ggg{ﬁuggﬁasferred to an external device, such as a

personal computer and a domestic video device (not shown),
via tbe signal processing block 3 and an output terminal 15.
That is, in the transfer mode, since a data repreduction
proecess is not performed by the signal processing block 3,
reading of data by the optical pick-up 10 is continuously
performed, and the read data is seguentially transferred to
the external device.

[0015]

A domestic video camera, in which an optical disk is
used for a moving-image-data recording medium, operates as
described above.

[0016]

In the recording mode of a video camera of the related
art, management data in which thumbnail data and the like
are stored is also recorded together with the image data and
the audio data on an optical disk. This management data is
data that is necessary for high~speed moving image searching,
data reading, and the like utilizing random accessibility of

an optical disk. However, the data is not always recorded

adjacent to the area where the image data and the audio data



the audio data on an optical disk. This management data is data that is
necessary for high-speed moving image searching, data reading, and the
like utilizing random accessibility of an optical disk. However, the data is
not always recorded adjacent to the area where the image data and the
audio data - 7 are recorded, and is often recorded at a position at which a
certain degree of seeking is required. For this reason, while a recording
operation is being performed, a seekifig-operation is frequently performed
to record data. [0017] As described above, when a recording operation is
to be performed by this type of video camera, since a seeking operation
aiseregedartyl pérfoame diduringreperagiony tireisled matositisfrequentlich a
operated. [0018] However, the sound of the seeking operation of the

C%ﬁﬁéﬁf}aieﬁwfo%aﬁglfﬁé}%p‘éﬁatﬁﬂgaaﬁaioft §I§Elhﬁ1%t§rei‘f?\?/hile
wite eecording.oneration is being petfarmed,, leaks eutsidethe videg,, . .

camera, and this sound is input to the microphone 2 and is written

otegetheépwithsthermaguing: image ddaento the eptiealdisl Ds which is
problematic. [0019] In particular, in a domestic video camera required to
be of §iha size to improve portability and ease of

As described above, when a recording operation is to be
performed by this type of video camera, since a seeking
operation is regularly performed during operation, the sled
motor 11 is frequently cperated.

{0018]

However, the sound of the seeking operation of the
optical pick-up 10, that is, the operation socund of the sled
motor 11, while the recording operation is being performed,
leaks ocutside the video camera, and this sound is input to
the microphone 2 and is written together with the moving-
image data onto the optical disk D, which is problematic.

(06019}

In particular, in a domestic video camera required to
be of small size to improve portability and ease of
operation, since the driving sjstem for the optical disk D,
a camera, a microphone, and the like are housed within a
limited housing space, it is very difficult to arrange the
disk driving system including the sled motor 11, and the
microphone 2 with a space therebetween.

[0020]



operation, since the driving system for the optical disk D, a camera, a
microphone, and the like are housed within a limited housing space, it is
very difficult to arrange the disk driving system including the sled motor
11, and the microphone 2 with a space therebetween. [0020] 8 On the
other hard, of course, a sound-shielding member for suppressing picking
up of operation sound of the sled motor 11 by the microphone 2 can be
added. However, this causes the video camera to be enlarged.
Furthermore, the sled transport ope?ation of the optical pick-up 10 may be
reduced in speed in order to reduce the volume of the motor operation
sound. However, when the transfer mode is to be peggf_or ,edl, he o
high-s‘rfpeeae aé)cé%%lrbilﬂie% ’theoopt(i:é)aLi disk isasusp%lfé séd: ‘Furthétofe ™=~
fothesleg moter 11 itself maybeirdesigned ¢o reduce thewperation soend led
rof@bme fhereof Ut e costinpuitably lgreases. (0021 Embodmentsigf;
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the present invention provide an optical disk recording an reproc?uc’tlon

cagpparattiscapablec of @vuiding picking up ol eperation Boundofacsied the
s 1 metor ﬂéﬁhﬂ%@ﬂ@%ﬁé@%@&@ﬁaﬂ% is-heing performed while, Utilizingr 2y 1e
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high-speed accessibility of an optical disk, and a method of driving the
re@ﬁﬁﬁ#ﬁﬁﬂ(@Q%ﬁﬂn&%narder to reduce the volume cf the motor

operation sound. However, when the tTransfer mode 1is to be
performed, the high-speed accessibility of the optical disk
is suppressed. Furthermore, tne sled motor 11 itself may be
designed to reduce the ¢operation sound volume Lhereof, but
the cost inevitably increasss.

[0021]

Embodiments of the present invention provide an
optical disk recording and reproduction apparatus capable
of aveiding picking up of operation socund of a sisd motor
wnile & zrecording coperation 1s being performed while
utilizing high-speed accessibility of an optical disk, and
a method of driving the optical disk recording and
reproducticn apparatus.

Disclosure Of Invention

[00221

In a first aspect of the invention, there is provided
an optical disk recording and reproduction apparatus
including a camera for capturing a subjsct image and for
generating image data, a microphonse for picking up external
sound and for generating audioc data, an optical pick-up for
writing the image data and the audic data onto an optical

disk and for reading the image data and the audio data from



reproduction apparatus. Disclosure Of Invention [0022] In a first aspect of
the invention, there is provided an optical disk recording and reproduction
apparatus including a camera for capturing a subject image and for
generating image data, a microphone for picking up external sound and
for generating audio data, an optical pick-up for writing the image data
and the audio data onto an optical disk and for reading the image data
and she audio data from 8a the optical disk, and a sled movement
mechanism for moving the optical pﬁék-up in a radial direction of the
optical disk, the optical disk recording and reproduction apparatus being
thgroviiteid \évﬂt_h gjlsr]s{t sled move eené sgeed for a reproduction mode for

eadhit a'ar o datA'frm the Opticaltisk: "% sE&5hd 9

d tHe image data dhdth& at
thsledmiovement speedcforia recording aiode forwtiting thefimage datacical

a1379 1he, Augla data onipdhe opligaldists the secand e MoNe e aracys
speed being lower than the first movement speecf; and a third sled
bepioerhértspeat fofia fransfermbde for reddingottenndge tataandthe &

reaudio datatecorded opthe optigal, disk-and.for rangferring.the image,, ;41 ,
data and the audio data to the outside, the third sled movement speed 1
dapgind higher tRarhelfirdt movérentspé&a e optieal diskrdeprdingreed

for a recording mode for writing the image data and the
audio data onto the optical disk, the second sled movement
speed being lower than the Ifirst movement speed; and a
third sled movement speed for a transfer mode for reading
the image data and the audio data recorded on the optical
disk and for transferring the image data and the audio data
to the outside, the third sled movement speed being higher
than the first movement speed, the optical disk recording
and reproducticn apparatus comprising: movement  speed
control means for selecting one of the first to third sled
movement speeds on the basis of an operation mode, wherein
the movement speed control means comprises adjustment means
for adjusting the second sled movement speed on the basis
of the c¢peration scund volume of the sled movement

mechanism.

Bh

In a second aspect of the inventicn, there iz provided
a method of driving an optical disk recording and
reproduction apparatus having a recording mode for writing
image data of a subject 1image captured by a camera and
audio data ¢f external sound picked up by a microphone onto
an optical disk wvia an optical pick-up, a reproduction mode
for reading the imags data and the audio data recorded on

the optical disk wvia the cptical pick-up, and a transfer



and reproduction apparatus comprising: movement speed control means
for selecting one of the first to third sled movement speeds on the basis
of an operation mode, wherein the movement speed control means
comprises adjustment means for adjusting the second sled movement
speed on the basis of the operation sound volume of the sled movement
mechanism. In a second aspect of the invention, there is provided a
method of driving an optical disk recording and reproduction apparatus
having a recording mode for Writinggi?nage data of a subject image
captured by a camera and audio data of external sound picked up by a
microghone onto an optical disk via an optical pick-up, a reproduction
"0 fode for redinthé imagBtita Fhatha Sudic dafilYecordet 6n the° X d=C
cnoptical diskoviadthe opticakpickiup, arnd=a transter-8b made: farreadng thesr
. _Image data and the audio data recorded on the optical disk via the optical
S At for Hherareh e e midge Cta Nt e AdS GAET e e
ocupgtside, thewmethed comprisingthe steps Bizmoving the cdled ofctheny  the
s19ptica pick:Lp atia speed lower than that ins the: reprodiiction,made in.the ,
case of the recording mode; moving the sled of the optical pick-up at a
Lhepeeeigher tham thadifthe FeprbductidhSmdtie it fife caecsfthay mode;

notfangfer.mode; detecting operation;soundwhen-moving the speed higher
than that In the reprcduction mode 1n the case of the
transfer mode; detecting operation scund when moving the
sled of the optical pick~-up; and adijusting the =slad
movement speed in the recording mode so that the operation
sound volume beccmes smalliler than or aqual TO a
predetermined volume.

In embodinents of the present invention, three
different tTypes of speed setting wvalues are provided as

sled movement speeds of an optical pick-up, and



sled of the optical pick-up; and adjusting the sled movement speed in the
recording mode so that the operation sound volume becomes smaller
than or equal to a predetermined volume. In embodiments of the present
invention, three different types of speed setting values are provided as
sled movement speeds of an optical pick-up, and 9 one of the speed
setting values is selected according to an operation mode by movement
speed control means. That is, they are a first sled movement speed
setting value for a reproduction mode, a second sled movement speed
setting value for a recording mode, and a third sled movement speed
settigg value for adtransggr, mode. The optical disk rec rdin% ang_ .

O prbdUdtion A atlis acdbiding 10" 8mbodieris GFthé prédemc ©° ar

opkwention inclutie movementspeed ontdl means for seleeting oné of thes,

i first to_third slgd ’%OV%'C]{‘SQ'[ sﬁpeeds ac;cordln%.&o an, operation more.

n 1r OVelner = tEing wvaiue' for a
F0%2§]r%'h3 second sled movement spee(igettlng value for a recording

remoeedis isettower tian the fisstsied meovementospead:settitigevaluesfor alng
varéproguction mode.-As aresuit s while a recording operation is being.  speeq

performed, sled movement operation sound during seeking of an optical
sefieklEp cahbe redied, therdiPavditiing Piekifg up'éfthecrtical  disk
recording and reproduction apparatus according To
embodiments of the present invention include movement spesad
control means for selecting one of the first to third sled
movement speeds according to an operation mode.

[0023]

The second sled movement speed setting wvalue for a
recording mode is set lower than the first sled movement
speed setting value for a reproduction mode. As & result,
while a recording operaticn 1s Dbeing performed, sled
movement operation sound during seeking of an optical pick-
up can be reduced, thereby aveiding picking up of the
cperation sound by a microphone.

[0024]

The third sled movement speed setting wvalue for a
transfer mode is set higher than the first sled movement
speed setting wvalue for a reproduction mode. As a result,
during the transfer co¢psraticn, it becomes possible to
transfer information read from the optical disk at a high
speed, and it becomes possible to effectively use high-

speed



operation sound by a microphone. [0024] The third sled movement speed
setting value for a transfer mode is set higher than the first sled
movement speed setting value for a reproduction mode. As a result,
during the transfer operation, it becomes possible to transfer information
read from the optical disk at a high speed, and becomes possible to
effectively use high- speed - 10 - accessibility of an optical disk. [0025]
The movement speed control means ntay-include a function of adjusting
the second sled movement speed setting value for a recording mode on
the basis of the operation sound volume of the sled movement
amechanisi.ifgr exampleypdependidg on.the image-capturing
environment or the operation environment, the second set sled
moveh‘?@r?—t@peed setting value may be considered insufficient. In this

e R U e
o@peraiiont slogl eperationsseunsiean hevaade iquigtaraBret Desgription: ef
the Drawings [0026]

for a recording mode on the basis of the operation sound
volume of the sled mcovement mechanism. For example,
depending on the image-capturing environment or the
operation environment, the second set sled movement speed
setting value may be considered insufficient. In this case,
by further controlling the second sled movement speed to
become lower in a range in which no influence is exerted on
the recording operation, sled operation sound can be made
quieter.

Brief Description of the Drawings

[G026]

Fig. 1 is a function block diagram of an optical disk
recording and reproduction apparatus 20 according to a first
embodiment of the present invention.

Fig. 2 is a flowchart illustrating the operation of the
optical disk recording and reproduction apparatus 20,

Fig. 3 is a flowchart illustrating the operation of a
second embodiment of the present invention.

Fig. 4 is a function block diagram of an optical disk

recording and reproduction apparatus of the related art.

Best Mode for Carrying Out the Invention



Fig. 1 is a function block diagram of an optical disk recording and
reproduction apparatus 20 according to a first embodiment of the present
invention. Fig. 2 is a flowchart illustrating the operation of the optical disk
recording and reproduction apparatus 20. Fig. 3 is a flowchart illustrating
the operation of a second embodiment of the present invention. Fig. 4 is a
function block diagram of an optical disk recording and reproduction
apparatus of the related art. Best Made for Carrying Out the Invention -
11 - [0027] Embodiments of the present invention will now be described
below with reference to the drawings. [0028] [First Embodiment] Fig. 1 is
a fun¢fiéd Block diagram of an optical disk recording and reproduction
appag?%g ccording tg a first embodiment of the present invention. An

S

optical"tiek F&e8kding ard' Feptbaticlidn APB&rAtdS20"6 thid bddiment

aissfermed ofia damesticyvideg camera, inivhigh, as ap; Qptical disk, a DVD
is used as a recording medium. [0029] The optical disk recording and
reproblee&i6m apparatus 20 includes a camera block 21, a microphone 22,

[gfi %aEmbodiment]

Fig. 1 is a function block diagram of an optical disk
recording and reproduction apparatus according ta & first
empodiment of the present invention. Bn optical disk
recording and reproduction apparatus 20 of this embodiment
is formed of a domestic video camera, in which, as an
optical disk, a DVD is used as a recording medium.

[0029]

The optical disk recording and reproduction apparatus
20 includes a camera block 21, a microphone 22, a signal
processing block 23, a memory 24, a controller 25, a
recording block 26, a control block 27, a driving block 28,
a spindie motor 29, an optical pick-up 30, a sled motor 31,
a signal detection block 32, a display section 33, a speaker
34, an external cutput terminal 35, a movement speed setting
block 36, and a movement speed setting value storage block
37. These components are housed and arranged within a
common video camera housing.

[0030]

The optical disk recording and reproduction apparatus

20 of this embodiment has a recording mode for writing image



processing block 23, a memory 24, a controller 25, a recording block 26,
a control block 27, a driving block 28, a spindle motor 29, an optical
pick-up 30, a sled motor 31, a signal detection block 32, a display section
33, a speaker 34, an external output terminal 35, a movement speed
setting block 36, and a movement speed setting value storage block 37.
These components are housed and arranged within a common video
camera housing. [0030] The optical disk+recording and reproduction
apparatus 20 of this embodiment has a recording mode for writing image
- 12 data of a subject image captured by the camera block 21 and audio
deata offextesnal sotmdipicked ¢yplay thel migrophane Az oat® aoceptical and
disk D via the optical pick-up 30; a reproduction mode for reading image

ayaiLafd Hudid date $6E6rdetPBRthe optieal disk PwikhBebpticarprikeup
onls and a transier mode for {fel%diqggmg e.data ﬁggca}(quo d?afya recorded
ok

on the optical disk D via the optical pick-up 30- and for trans er'rin% them
ripiheiquiside, [Q03%] Ahe eameradlackdt ingludesssalid:gtate image-
capturing elements, such as CCDs (Charge Coupled Devices), lenses,

rafetAediken ahierreraeslindliftade dam (Movisgtittagde Bathoir 307
arsl’chbgectgygﬁlg%élh%égigr%qoq%g j!?}éjsgrglage data and audic data
recorded on the optical disk D via the optical pick-up 30.
and for transferring them to the outside.

[0031]

The camera block 21 includes solid-state image-
capturing elements, such as CCDs {Charge Coupled Devices),
lenses, and the like, and generates the image data (moving-
image data} of a subject image. The microphone 22 is used
to pick up external sound, operates in synchronization with
the camera block 21, and generates audic data associated
with image data.

[0032]

The signal processing block 23 ceonverts the image data
supplied from the camera block 21 and the audic data
supplied from the microphone 22 into a format with which
they can be recorded onto the optical disk D, and stores the
converted data in the memory 24. Furthermore, the signal
processing block 23 reproduces image data and audio data
from an RF signal read from the optical disk D and supplies

them to the display section 33 and the speaker 34,



to pick up external sound, operates in synchronization with the camera
block 21, and generates audio data associated with image data. [0032]
The signal processing block 23 converts the image data supplied from the
camera block 21 and the audio data supplied from the microphone 22 into
a format with which they can be recorded onto the optical disk D, and
stores the converted data in the memory 24. Furthermore, the signal
processing block 23 reproduces imagde data and audio data from an RF
signal read from the optical disk D and supplies them to the display
section 33 and the speaker 34, - 13 respectively, or transfers the image
rgareand the wudior date e terextensalidevice (apersondl tbmputelia data
domestlc video dewce etc ) connectedio an ext aI outp ttermlnal 35

tV|a the” externaEfI ?put term nal%%rs[ﬁﬁg ] TRHER ro‘ller 2 C?mnctlor{fs gédeo

460ntrel means foz:&erﬁg@«llyococrurcahng;meeea%r@tl@atqmlae optigakdiskss

recording and reproduction apparatus 20. The controller 25 drives the
vipirdie metor 29ada thid-pohtrokblotk:Zy dad the driving block 28 so that

the optical disk D is rotated. Thereafter, laser light is emitted from the

optic ?B ek up 30 and a focusing servo is applied to move a beam spot to

& The controller 25 functions as control means for
centrally controlling the operation of the optical disk
recording and reproduction apparatus 20. The controller 25
drives the spindle motor 29 wvia the control block 27 and the
driving block 28 so that the optical disk D is rotated.
Thereafter, laser light is emitted from the optical pick-up
30 and a focusing servo is applied to move a beam spot fo a
predetermined recording positicn on the optical disk D.
Then, the controlier 25 drives the sled motor 31 in order to
move the optical pick-up 30 in a radial direction of the
optical disk D. After the beam spot reaches the
predetermined recording position, a tracking servo 1is
applied to make the beam spot follow tracks of the optical
disk D,

[0034]

On the basis of a servo error signal detected by the
signal detection block 32, the control block 27 and the
driving biock 28 perform focusing servo control, tracking
servoe control, skew serveo control, and the like of the

optical pick=-up 30, and also perform control of the number



predetermined recording position on the optical disk D. Then, the
controller 25 drives the sled motor 31 in order to move the optical pick-up
30 in a radial direction of the optical disk D. After the beam spot reaches
the predetermined recording position, a tracking servo is applied to make
the beam spot follow tracks of the optical disk D. [0034] On the basis of a
servo error signal detected by the signal detection block 32, the control
block 27 and the driving block 28 petform focusing servo control, tracking
servo control, skew servo control, and the like of the optical pick-up 30,
and also perform control of the number - 14 of revolutions of the spindle

onoter 29 @nicboented] af herivingribésled motoe 31 35 nthes $ledfimotor
31 constitutes a sled movement mechanism for moving the optical

ABitkINg 36NR @ rfalfifetion’of the optical disk D. The sled movement
mec '§|§§1}includes a rack gear, a slide shaft, and the like for converting
the rotation driving force of the sled motor 31 into the linear driving force
of th& optisakpickwips30.300365 skhier sledsoperatien saurndmt the optiahism
pick-up 30 is

for moving the optical pick~up 30 in a radial direction of

the optical disk D. The sled movement mechanism includes a

rack gear, a slide shaft, and the like for converting the

rotation driving force of the sled motor 31 into the linear

driving force of the optical pick-up 30.

{00386)

The sled operation sound of the optical pick-up 30 is
related to the driving scund of the sled motor 31, engaging
sound between gears, sliding sound of the shaft, and the
like when the optical pick-up 30 is moved. The sled
operation sound occurs mainly during the seeking cperation
of the optical pick-up 30 and becomes larger in proportion
to the sled movement speed.

[0037]

Therefore, in this embodiment, a plurality of sled
movement speeds of the optical pick-up 30 are provided in
advance, and a sled movement speed is set on the basis of
the operation mode of the optical disk recording and
reproduction apparatus 20.

[0038]

Now, a more specific description will be given. The



related to the driving sound of the sled motor 31, engaging sound
between gears, sliding sound of the shaft, and the like when the optical
pick-up 30 is moved. The sled operation sound occurs mainly during the
seeking operation of the optical pick-up 30 and becomes larger in
proportion to the sled movement speed. [0037] Therefore, in this
embodiment, a plurality of sled movement speeds of the optical pick-up
30 are provided in advance, and a-sléd movement speed is set on the
basis of the operation mode of the optical disk recording and
reproduction apparatus 20. [0038] Now, a more specific description will
PR gReEr: T - 25egluralityof sledsrreenserit ispeedvseltting valuessdrer ed
sto&ed e%s fix?[d values in the movement speed setting value storage

g
lock 57! For the movernént past SBting vlte FidrabRIbibtk sy, S torage

p3lorage elemepis such a3 semicondicton memeries, cambe used, Egr.the
plurality of sled movement speed setting values stored in the movement

bdgedd séiting- valaecsotage bloctks3itore ofsthei sled dnovement:speeaa s
setti§§ values is selected by the movement speed setting block 36. On
s

“the Basitttihe dpefatidhniotiar@né TEcoriny ftbde® ¥ S brodhfdidn
smode, oryhe transierJpade) af the.optical disk. speed setting value

storage. block 37, one of the sled movement speed setting
values is selected by the movement speed setting block 36.
On the basis of the operation mode (the recording mode, the
reproduction mode, or the transfer mode) of the optical disk
recording and reproduction apparatus 20, the movement speed
setting block 36 selects the pre-assigned sled movement
speed setting value. The operation mode is determined by
the controller 25.

[G039]

More specifically, in the movement speed setting value
storage block 37, three types of sled movement speed setting
values, that is, the first sled movement speed setting value
for a reproduction mode, the second sled movement speed
setting value for a recording mode, and the third sled
movement speed setting value for a transfer mode, are stored.
Here, the second sled movement speed setting value (for
recording) is set to a speed lower than the first sled
movement speed setting value (for reproduction). The third

sled movement speed setting value (for transfer) is set to a



recording and reproduction apparatus 20, the movement speed setting
block 36 selects the pre-assigned sled movement speed setting value.
The operation mode is determined by the controller 25. [00391 More
specifically, in the movement speed setting value storage block 37, three
types of sled movement speed setting values, that is, the first sled
movement speed setting value for a reproduction mode, the second sled
movement speed setting value for-a récerding mode, and the third sled
movement speed setting value for a transfer mode, are stored. Here, the
second sled movement speed setting value (for recording) is set to a
sppeed lowee tharhthe firse sledr atovementepeead:-settingaadlies for ing
reproduction). The third sled movement speed setting value (for transfer)
ViE'SH 16 50T 18°BpeEY hifdiHthan the first sled movement speed setting
value; (fgn 5qproduction). [0040] The first to third sled movement speed
setting values can be selected as appropriate according to the
specificatibinefithe devicer dn #hisembediment, asdhe fstsledy values
movement speed for a reproduction mode, the-sled movement speed

C?&brﬁﬁo’??éﬁﬁf‘gdfg%%rd’iﬁa,‘—”Féb‘fééﬁ@ti(ﬁﬁicﬂﬁﬁéfé@) tiSediethe
sﬁQQY%é%ﬁ%{gﬁdSéd%ggagg¥§égFheln this embodiment, for the

first sled movement speed for a reproduction mode, the.sled
movement speed {common among recording, reproduction,
transfer) used in the above-described video camera of the
related art is set. On the other hand, the second sled
movement speed for a recording mode is set to a speed in a
range where no influence is exerted on recording operaticn,
so that the sound volume of the sled operation sound becomes
smaller than or equal to a predetermined volume. The third
sled movement speed for a transfer mode can be set to a high
speed as long as no influence is exerted on transfer
operation.

[0041]

The controller 25, the movement speed setting block 36,
and the movement speed setting value storage block 37
constitute the movement speed control means of the present
invention,

[0042)

Next, the details of the optical disk recording and

reproduction apparatus 20 of this embodiment will be



related art is set. On the other hand, the second sled movement speed
for a recording mode is set to a speed in a range where no influence is
exerted on recording operation, so that the sound volume of the sled
operation sound becomes smaller than or equal to a predetermined
volume. The third sled movement speed for a transfer mode can be set to
a high speed as long as no influence is exerted on transfer operation.
[0041] The controller 25, the movement-speed setting block 36, and the
movement speed setting value storage block 37 constitute the movement
speed control means of the present invention. [0042] Next, the details of
defwroptieal diskeeoording and veprodectianx apparatus 20mef thiseration
embodiment will be 17 described in conjunction with an example of the

ERpaFSton thafkof? ngS Pistd GTERAR ifustatingiamof B bpefatidif of
otRe-gptical diskfreoding and rgprgduction. apparatisy %Oeﬁ%%ﬁlcl

controller 25 constantly confirms the operation rmode of the optical
aplisk=rgoorditiy. and reproduction apparatus 20 (step S1). The switching of
the OP(?or%t:ai?n mode

The controller 25 constantly confirms the operation
mode of the optical disk.recording and reproduction
apparatus 20 (step 31). The switching of the operation mode
(recording, reproduction, and transfer) is performed using a
circuit-changing switch 40 (Fig. 1) to be operated by a user.

(00443

Therefore, when the circuit-changing switch 40 is
switched to camera functions, the controller 25 confirms the
recording mode for the optical disk D as an operation mode.
In response, the movement speed setting block 36 selects the
second sled movement speed setting value for a recording
mode from the movement speed setting value storage block 37
(steps 52 and S53), and inputs the selected sled movement
speed setting value to the control block 27 (step S4).

[0045]

In this embodiment, the sled motor 31 is formed of a DC
motor. For adjusting the sled movement speed of the optical
pick-up 30, the driving voltage of the sled motor 31 is
adjusted. Furthermore, in step S4 above, a driving voltage

corresponding to the selected sled movement speed setting



(recording, reproduction, and transfer) is performed using a
circuit-changing switch 40 (Fig. 1) to be operated by a user. [0044]
Therefore, when the circuit-changing switch 40 is switched to camera
functions, the controller 25 confirms the recording mode for the optical
disk D as an operation mode. In response, the movement speed setting
block 36 selects the second sled movement speed setting value for a
recording mode from the movement speed setting value storage block 37
(steps S2 and S3), and inputs the selected sled movement speed setting
value to the control block 27 (step S4) [0045] In this embodiment, the sled
vabter 3% isstarmedibéa REemoter hos adjustingithessledeaovameantul se
speed of the optical pick-up 30, the driving voltage of the sled motor 31 is
modRSted Filtterhfore? irf SIEPSR AbdVRY a ‘dhivilip veit&ge motraspohdims ed

Sg)ctpfn%elggtﬁgeslgg poyement speed setting - 18 value is set. When the
sled motor 31 is formed of a pulse motor, a duty ratio corresponding to

the slegbm@yement speed setting value is set. [0046] Next, when a
recording start button is depressed by the user, the recording operation is

startéf {Step S50, Fhé Sifrage (Hovihgimadye’ data of adejecinragey the

ugggqu%%gygggording operation is started (step S5). The
image (moving image) data of a subject image captured by the
camera block 21, and the audio data of external sound picked
up by the microphone 22 are converted into a format with
which they can be recorded on the optical disk D by the
signal processing block 23. The converted data is
temporarily stored in the memory 24. When the amount of
data stored in the memory 24 exceeds a predetermined amount,
the controller 25 allows image data and audio data to be
read from the memory 24, and the data is sent to the
recording block 26.

{0047]

The controller 25 also drives the spindle motor 29 via
the control block 27 and the driving block 28 so that the
optical disk D is rotated at a constant linear velocity
(CLV). Thereafter, a laser is generated from the optical
pick-up 30, and a focusing servo is applied to move a beam
spot to a predetermined recording position of the optical
disk D. Then, the sled motor 31 is driven at the second

sled movement speed in order to move the optical pick-up 30



camera block 21, and the audio data of external sound picked up by the
microphone 22 are converted into a format with which they can be
recorded on the optical disk D by the signal processing block 23. The
converted data is temporarily stored in the memory 24. When the amount
of data stored in the memory 24 exceeds a predetermined amount, the
controller 25 allows image data and audio data to be read from the
memory 24, and the data is sent to-the greeording block 26. [0047] The
controller 25 also drives the spindle motor 29 via the control block 27 and
the driving block 28 so that the optical disk D is rotated at a constant
limear veldcity (CkV¥)tThereaftetreelaset is-ganeratad from e epticale beam
pick-up 30, and a focusing servo is a lied to move a beam spot to a

Sﬁ%aaef“e%%@c‘f r&&6 IR B RBR i %%ﬁeada&% BOThéEhOthe Sled
ipator 3l is driven @gth%g aqy sled movement,speed.in grder to move

the optlcal pick-up 30 in a radial direction of the optlcal disk D. Atter

ttheddeans fspotaeaches she predeterminagerecording positien; ey teacking 26
servo is agplled to make the beam spot follow tracks of the optical disk D.

Ve thE PECARATS biocie26 Nirifdsahaufigectidia dichiteladdiodataon
JRANSIEHEA O s ernel 2 R0t Ieradng rasks Qe opficgl digkp
. [0048] -

The speed at which data is written from the memory 24
onto the optical disk D is higher than the speed at which
data is transferred from the signal processing bleck 23 to
the memory 24. Therefore, as writing of data ontc the
optical disk D progresses, the data stored in the memory 24
is decreased. When the amount of the stored data becomes
smaller than or equal to a predetermined amount, the
controller 25 suspends the writing of data onto the optical
disk D. Then, for the purpose of reducing power consumption,
the controller 25 turns off the servo, the laser, and the
spindle motor 29, thereby.stopping the disk driving system
until data is stored in the memory 24.

[0049]

Then, image-capturing is successively continued. When
the amount of the data stored in the memory 24 exceeds a
predetermined amount, the disk driving system is operated,
and the above-described control of writing data onto the

optical disk D is performed again. In the recording mode of



[0048] The speed at which data is written from the memory 24 onto the
optical disk D is higher than the speed at which data is transferred from
the signal processing block 23 to the memory 24. Therefore, as writing of
data onto the optical disk D progresses, the data stored in the memory 24
is decreased. When the amount of the stored data becomes smaller than
or equal to a predetermined amount, the controller 25 suspends the
writing of data onto the optical disk D.aThen, for the purpose of reducing
power consumption, the controller 25 turns off the servo, the laser, and
the spindle motor 29, thereby stopping the disk driving system until data
tissStoteibin henren)oryr24: [R049k Thefe HHagR-€aPHIT IR ISaSUBCESSVEl
continued. When the amount of the data stored in the memory 24
CRkd&Eds dipredeterttiffedtdambint; tHe HiskidfAng RyERm IS operdtegmed -
and t g ve-described control of writing data onto the optical disk D is
performed again. In the recording mode of - 20 the video camera,

intermitient regoreiRg of data 0Atp theioptigaldisk ;s sushasthal (the
described above, is performed. [0050] Also, in the recording mode of the
oRldeerdarfiéfl(the coptéalaisk e curbirerawt feprodnptor Bppardtus 20)

according to this embodiment, similarly to the above-
described video camera of the related art, management data,
in which thumbnail data and the like are stored, is recorded
together with the image data and the audioc data on the
optical disk D. This management data is data that is
necessary for high-speed moving image searching, data
reading, and the like utilizing random accessibility of an
optical disk. However, the data is not always recorded
adjacent to the area where the image data and the audio data
are recorded, and is often recorded at a position at which a
certain degree of seeking is required. For this reason,
while & recording operation is being performed, a seeking
operation is frequently performed to record data.

[0051]

At this time, in this embodiment, since the second sled
movement speed for a recording mode is set in the control
block 27, the sled movement speed of the optical pick-up 30
during the seeking operation is lower than the sled movement
speed during the reproduction mode.

{0052]



according to this embodiment, similarly to the above- described video
camera of the related art, management data, in which thumbnail data and
the like are stored, is recorded together with the image data and the
audio data on the optical disk D. This management data is data that is
necessary for high-speed moving image searching, data reading, and the
like utilizing random accessibility of an optical disk. However, the data is
not always recorded adjacent to thezarea where the image data and the
audio data are recorded, and is often recorded at a position at which a
certain degree of seeking is required. For this reason, while a recording
operation i=beinigeperienmed whseeking operativn-isHregyiently perfarmedd
to record data. [0051] At this time, in this embodiment, since the second

1318 MhiGhsiHePspdéed forfaPeSareity rivtRtis 36t m HPcGRSH Blok27°
<dhe sled.mpyement speed.qf the, antical pick;up gggq%fiﬂg thesegking .,

operation is lower than the sled movement spe uring the reproduction
oprade.{0052bd21 Onrthe«ctbenbandrwhendhe siauit-changing:switaky 40

is switched to video functions (step S6), the controller 25 confirms the
bleptodietish Hi6de of the Bplicaldidk TP E§BANSpERstivR molbing value

fg%S%O@%%gg%Sg@ggHeﬁg %e%%ggnggg movement speed setting
value storage block 37 (steps S2, 87, and $8), and inputs
the selected sled movement speed setting value to the
control block 27 (step S4). Then, the reproduction
operation described below will be performed (step S5).

[0053]

The controeller 25 allows the optical pick-up 30 to emit
laser light and applies a focusing servo for moving a beam
spot to a desired reading position of the optical disk D.
Thereafter, the controller 25 performs control of driving
the sled motor 31 so that the optical pick-up 30 is moved at
the first set sled movement speed., After the beam spot
reaches the desired track reading position, a tracking servo
is applied to make the beam spot follow tracks on the
optical disk D.

{0054

The image data and the audio data recorded on the
optical disk D are read via the optical pick-up 30 and are
temporarily stored in the memory 24. The stored data is

read at the same time by the signal processing block 23,



block 36 selects a first sled movement speed setting value for a
reproduction mode from the movement speed setting value storage block
37 (steps S2, S7, and S8), and inputs the selected sled movement speed
setting value to the control block 27 (step S4). Then, the reproduction
operation described below will be performed (step S5) [0053] The
controller 25 allows the optical pick-up 30 to emit laser light and applies a
focusing servo for moving a beam- spot to a desired reading position of
the optical disk D. Thereafter, the controller 25 performs control of driving
the sled motor 31 so that the optical pick-up 30 is moved at the first set
wistackmove mentspeed: Adierdhe heam spob sedchesthe dasieedt rackr,
reading position, a tracking servo is applied to make the beam spot follow

EhrckBHHtHe bptiddl HSkD.[D0LRE THeSbdage da@tdmdithc’ adlfd datsC-

recarded on.the optical disk.D are read via the optical pick-up 30 and are

thECULE e PK 2 A a ical pick-up

téem%%ré“r(l)lyds?oraéd% tﬁgnmem%ry?ﬁ ﬁ%%astgrre(% %ata is read at the same
time pyathe)signal processing block 23, - 22 whereby a reproduction
process is performed. Thereafter, the image data is sent to the display

sectibh=33 aht ald, StHeeRUERD-GAhAs septito thispdrkepBgical pick-up

30, a predetermined seeking operatiocn for reading management
data, such as thumbnail data recorded on the optical disk D,
is performed. In this case, a seeking operation is
performed at a first sled movement speed higher than that of
the above-described recording mode. The speed at which data
is read from the optical disk D by the optical pick-up 30 is
higher than the speed at which data stored in the memory 24
is reproduced by the signal processing block 23. Therefore,
the operation of reading data from the optical disk D
becomes intermittent. While the reading operation is being
halted, the servo is turned off, and the power consumption
of the optical disk driving system is reduced.

[0056]

Next, when the circuit-changing switch 40 is switched
to a transfer mode, the controller 25 confirms this
switching. The movement speed setting block 36 selects a
third sled movement speed setting value for a transfer mode
from the movement speed setting value storage block 37
(steps $7 and $9), and the third selected sled movement

speed setting value for a transfer mode is input to the



[0055] Also, in this reproduction mode, in the optical pick-up 30, a
predetermined seeking operation for reading management data, such as
thumbnail data recorded on the optical disk D, is performed. In this case,
a seeking operation is performed at a first sled movement speed higher
than that of the above-described recording mode. The speed at which
data is read from the optical disk D by the optical pick-up 30 is higher
than the speed at which data stored 2% the memory 24 is reproduced by
the signal processing block 23. Therefore, the operation of reading data
from the optical disk D becomes intermittent. While the reading operation
coésbeing hatted, Bhe seharisttirned off, and the power consumption of the
optical disk driving system is reduced. [0056] Next, when the
circu tggﬁgﬂging switch 40 is switched to a transfer mode, the controller

25 C?Hﬁ’*m% this .switching, 1be neyement peed sgHtingblock 36-selgcts
a third sled movement speed setting value for a transfer mode from the

nadeveneayspded setting walubcstdrage block 37e stepsiSikangS3)aandisk
the third selected sled movement speed setting value for a transfer mode

D i& hiput8dhE 123 gompsiisiack 278t sdf {oosepever, processing

commensurate with a predetermined reproduction rate is not
performed by the signal precessing block 23, and the read
data is transferred as is to an external device, such as a
personal computer, via the output terminal 35. Therefore,
reading of data is performed at a speed higher than that
described above in the reproduction mode.

[0058]

Also, in the transfer mode, in the optical pick-up 30,
a predetermined seeking operation for reading management
data, such as thumbnail data recorded on the optical disk D,
is performed. 1In this case, a seeking operation 1is
performed at the third sled movement speed higher than that
described above in the reproduction mode.

[0059]

As has thus been described, according to this
embodiment, the second sled movement speed for a recording
mode 1s set at a speed lower than the first sled movement
speed for a reproduction mode. In consequence, sled
operation sound resulting from a_seeking operation during

the recording mode can be reduced. As a result, it is



In the transfer mode, similarly to the reproduction mode, image data and
audio data recorded on the optical disk D are read via the optical pick-up
30. However, processing commensurate with a predetermined
reproduction rate is not performed by the signal processing block 23, and
the read data is transferred as is to an external device, such as a
personal computer, via the output terminal 35. Therefore, reading of data
is performed at a speed higher than that .described above in the
reproduction mode. [0058] Also, in the transfer mode, in the optical
pick-up 30, a predetermined seeking operation for reading management

paatai suehas thewbnail dategecopded opthe optiealdisk ), stsund by the
performed. In this case, a seeking operation is performed at the third sled
mEveRieitss peedhidghep b ffat tde s@isaeraBove. ppthEeptodddtior i th
hmokclje.L[X%QSQJ%As has thus been described, according to this embodiment,
the 'sécond sfed movement speed for a recording mode is set at a speed
lowersthaepthe first sled movement speed for a reproduction mode. In
consequence, sled operation sound resulting from a seeking operation
duringuthéieetording mbdecariibe sedided Apa result!it durdngddsivle
to avoidcpicking up of sled gperation sound by the )
reproduction mode can be performed at a speed higher than
that during the reccrding mode, it is possible.to take a
longer driving pause time for the intermittent operation.
As a result, high-speed accessibility of the optical disk
can be effectively utilized and also, power consumption of
the optical disk driving system can be reduced.

[0061]

In addition, when data is to be transferred at a high
speed to an external device, such as a personal computer,
this transfer can be performed in such a way that, by
allowing the device of the location where the data has been
transferred to perform part of the signal processing, time
required for the signal processing block 23 can be reduced,
and in such a way that data is hardly stored in the memory
24. Therefore, as in this embodiment, by performing a
seeking operation during the transfer mode at the sled
movement speed higher than that during the reproduction mode,
it is possible to further improve the speed of the data

transfer process.

[00621]



microphone 22 and possible to record moving-image data with high
quality. [0060] Furthermore, since the seeking operation during the
reproduction mode can be performed at a speed higher than that dur..ing
the recording mode, it is possible-to take a longer driving pause time for
the intermittent operation. As a result, high-speed accessibility of the
optical disk can be effectively utilized and also, power consumption of
the optical disk driving system can bezreduced. [0061] In addition, when
data is to be transferred at a high speed to an external device, such as a
personal computer, this transfer can be performed in such a way that, by
[dlewing theisteviee=af-the location where the data has been transferred to
perform part of the signal processing, time required for the signal

procesif BIEKZH s Betkduéed harielin stieh d wagnhardatalisl be
dl%r(?p/igpé)(ﬁegeigéhg memory 24. Thgrefore, as in this embodiment, by
performing a seeking operation during the transfer mode at the sled
movenpemrt;speed higher than that during the reproduction mode, itis
possible to further improve the speed of the data transfer process. [0062]
-25 .JIn the above-described first embodiment, the second
sled movement speed setting value for a recording mode is
stored as a fixed value in the movement speed setting wvalue
storage block 37. However, there may be a case in which,
depending on the image-capturing environment or the
cperation environment of the video camera, the level of the
image quality is deteriorated as a result of picking up sled
operation sound even at the set sled movement speed.
Therefore, in this embodiment, there is provided an
adjustment function capable of re-setting the second sled
movement speed setting value for a recording mode so that
the sled operation sound can be optimized in accordance with
the image-capturing environment.

[0064]

Fig. 3 is a process flow illustrating a sled movement
speed adjustment method during a recording mode. This
process is performed, for example, at the initialization
time after the power supply of the video camera 20 is
switched on,

[0065].

First, an initially set value of the second sled



[Second Embodiment] A second embodiment of the present invention will
be described next. [0063] In the above-described first embodiment, the
second sled movement speed setting value for a recording mode is
stored as a fixed value in the movement speed setting value storage
block 37. However, there may be a case in which, depending on the
image-capturing environment or the operation environment of the video
camera, the level of the image qualityds deteriorated as a result of picking
up sled operation sound even at the set sled movement speed.
Therefore, in this embodiment, there is provided an adjustment function
noapalbletofsessetting the secand sted; movement. spaed settingrelue forae
recording mode so that the sled operation sound can be optimized in

MGUEGIRIAhcERRRA FRSmsye- Eéﬁ{ﬁﬁn@@ﬁﬁ@%n%?émc[oo%h ] Fig. 398%  and
tgg%cq;s,glfﬁwngusgragmgna eéj moyemen Fq(d qju?tnge)gt @fli od Under
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during a recording mode. This process is per ormed, for example, at the
tinitialization: liszg aftaethel powarsupply0f the yidea-camera B 4s the

switched on. [0065] First, an initially set value of the second sled

optical pick-up 30 is made to sled-operate (step S$12).

Then, motor sound {operation sound} at this time is
picked up by the microphone 22 (step S$S13). Next, the sound
volume of the motor sound picked up by the microphone 22 is
compared with a predetermined value (reference value) that
is provided in advance (step S14). When the sound volume is
smaller than or equal to the predetermined value, the
currently set sled movement speed setting value is
maintained (step S15).

[0066]

In comparison, when the picked-up motor sound exceeds
the predetermined value, a speed setting value lower by a
predetermined amount than the currently set speed setting
value is set as a second sled movement speed setting value
for a recording mode (step S16). Then, the sled operation
is performed again at the reset speed setting value, the
motor sound at that time is measured, and the above
processing is continued until the motor sound becomes
smaller than or egqual to the predetermined value.

[0067]

In the foregoing description, an example is described



- 26 movement speed for a recording mode, which is stored in the
movement speed setting value storage block 37, is read, and this value is
set in the control block 27 (step S11). Under this condition, the sled motor
31 is driven so that the optical pick-up 30 is made to sled-operate (step
S12). Then, motor sound (operation sound) at this time is picked up by
the microphone 22 (step S13). Next, the sound volume of the motor
sound picked up by the microphone 227is- compared with a predetermined
value (reference value) that is provided in advance (step 514). When the
sound volume is smaller than or equal to the predetermined value, the
ipuvdrithhsetsled mbvement speedisettingawadde is: maiatained (stepd value,
S15). [0066] In comparison, when the picked-up motor sound exceeds

e pretf BRI aldB S5 Spaed 'shith g 9aME Idwer B %e PredeteYmned
pamaunt than the chently set spead setting yg'%%gss(e%xag@%eco%s'ed
e (step

movement speed setting value for a recording mo 1 r3.’Then,
f'thiel stetiroperatibndiscperformegagaindat thedpsetispead satiingamlue, the
motor sound at that time is measured, and the above processing is

C‘&Bﬁﬁﬁlﬁ’@dﬂﬁﬂﬂth‘é@m‘b‘ﬁﬁr SGUHtPbEcImEs dmufdr hantoreedqisa 1o Hise
m8€%¥“§89H3*¥¥3@8m§¥¥§3 to update the sled movement speed

setting value to the optimum speed setting value, or an
optimum speed setting value is selected from a table that is
generated in advance in such a manner as to correspond to
sound volume levels of motor sounds.

[0068]

The embodiments of the present invention have thus been
described. Of course, the present invention is not limited
to these embodiments, and various modifications are possible
on the basis of the technological concept of the present
invention.

[0069]

For example, the above embodiments have been described
by taking, as an example, a domestic video camera, in which
a DVD (Digital Versatile Disk) is used as an optical disk D.
Alternatively, the present invention can be applied to an
optical disk recording and reproduction apparatus in which
another optical disk such as an MD {Mini-Disk) is used as a
recording medium.

Industrial Applicability



In the foregoing description, an example is described - 27 in which, when
the motor sound exceeds a predetermined value, the sled movement
speed setting value is decreased by a predetermined amount. In addition
to this example, the following method can be applied: a speed setting
value corresponding to the sound volume level of the measured motor
sound is computed to update the sled movement speed setting value to
the optimum speed setting value, er a® eptimum speed setting value is
selected from a table that is generated in advance in such a manner as to
correspond to sound volume levels of motor sounds. [0068] The
embddifiEhts of the present invention have thus been described. Of
course, theé)resent invention is not limited to these embodiments, and

varidi§odRdtibRs BRE PoEsmRE o (REEBASi Bf tid fstHdtdgiEdrD

=6AReephOfithe Rresent inpvenfions [QQG3], BE;@é%”EQl%}@bﬁpa%’%e the

embodiments have been described by taking, as an example, a domestic
ryidecddapergdanavtich a WL i(Rigital Mersatila Disk) iscusetfasapvely

optical disk D. Alternatively, the present invention can be applied to an
bHpticaitdick Feesrdisy aﬁd%sr&fﬁd%n%paar%@nﬁwﬁt%ﬁ -anGtheF opHES!

igi%s%gsgﬁl@f)elwPo(wgéfgé%&()rtil%tlfjjs_gggfmaage data with high quality.
Furthermore, when the recorded moving-image data is to be
transferred to an external device, high-speed transfer of
data can be realized by effectively using superior random

accessibility of an optical disk.



recording medium. Industrial Applicability - 28 - [0070] According to the
present invention, sled operation sound during the seeking of the optical
pick-up while the recording operation is being performed can be
effectively prevented from being piéked up by a microphone. Therefore, it
is possible to record moving-image data with high quality. Furthermore,
when the recorded moving-image data is to be transferred to an external
device, high-speed transfer of data can be realized by effectively using
superior random accessibility of an optical disk. 29 CLAIMS 1. An optical
CLAIMISK recording and reproduction apparatus including a camera for
capturing a subject image and for generating image data, a microphone
for picking up external sound and for generating audio data, an optical

L plck-léﬁ.foig\gﬁi? th(%ima § data arhd the audio dat %nto an o tic%)disk

a‘ﬁ‘a? réa INgt é)lim%%% ar }gﬁg% %na%%%r%tgfaﬁ?ol?nniﬁg 8% ica ék,

capturfh ARG MANEMER AeLhRRisAL iohpeving, he.QRUsRbRIGkIURIRI A raglial
direction of the optical disk, the optical disk recording and reproduction

externappanatusdénge proride didithdatir sinsted cmlopielnep tfepeedifgribe image data
reproduction mode for reading the image data and the audio data from

and thengodioribap gile ansurisal drkapdovemeing dedmses JaBoriHgmIsaw e from

the op}’%'éétf régsg,] %nig‘ 2 gﬁaéj r.ax;[gvglrl]l%nt mechanism for moving the optical pick-up in a radial
direction of the optical disk, the optical disk recording and reproduction apparatus being
provided with

a first sled movement speed for a reproduction mode for reading the image data and
the audio data from the optical disk;

a second sled movement speed for a recording mode for writing the image data and

 the audio data onto the optical disk, the second sied movement speed being lower than the

first movement speed; and

a third sled movement speed for a transfer mode for reading the image data and the
audio data recorded on the optical disk and for transferring the image data and the audio data
to the outside, the third sled movement speed being higher than the first movement speed, the
optical disk recording and reproduction apparatus comprising:

movement speed control means for selecting one of the first to third sled movement
speeds on the basis of an operation mode,

wherein the movement speed control means comprises adjustment means for
adjusting the second sled movement speed on the basis of the operation sound volume of the

sled movement mechanism.



the audio data onto the optical disk, the second sled movement speed
being lower than the first movement speed; and a third sled movement
speed for a transfer mode for reading the image data and the audio data
recorded on the optical disk and foriPansferring the image data and the
audio data to the outside, the third sled movement speed being higher
than the first movement speed, the optical disk recording and

2. TePRAdHEH T @PPRPIHSSAMPHRING: RAVEMSRt SPR/THSHIS FReARSHFng a
selecting one of the first to third sled movement speeds on the basis of an

recordoperatienionodéingiersin dae mioyerhent spegd cpatrefl imeansoompridesdio
adjustment means for adjusting the second sled movement speed on the

data obydrres HaebBiERshSUNY EIARRCBE PRECIB PRGOSt imat ARKghPick-up,
30 2. A methad of driving an optical disk recordin d reproduction :

e R R B e i G oS S0 gt

disk vITREQ CARIFRL R 2 FaNEIA SBd-ANIQo falRi exieiRRbs uRaRIEKRI:URIo data
by a microphone onto an optical disk via an optical pick-up, a

recordegpraductiptical aliskforardadipgcti gichageaddtfoandrtiferandithelatage data and the

_ recorded on the optical disk via the optical pickr%%), and a transfer mode
audio ftg éatha @ thaden Higaepiba hrrMmAE siaiBegdeRs corded on the optical

disk via the aptical pick-up and for transferring the image data and the .
S B e DTS e o oMo i SHaeror RRsg gtion

mode SiafloL e PRicAl RIkHI R Speed lower than that in the reproduction

mode in the case of the recording mode; moving the sled of the optical

piekdpgatha spéed thighetdhiar doaipintthepeprbdiket onuminderintih e pasiiction

of the transfer mode; detecting operation sound when moving the sled of
mode {hdhspriealaditie tignaisa mefigsting the sled movement speed in the

recording mode so that the operation spu . .
etectlr;l operation sounctih when moving 1he rs]f:ei:d of the optical pick-up: and

adjusting the sled movement speed in the recording mode so that the operation sound

volume becomes smaller than or equal to a predetermined volume.



volume becomes smaller than or equal to a predetermined volume.
ABSTRACT An optical disk recording and reproduction apparatus and a
method of driving the optical disk recording and reproduction apparatus
are provided which are capable of avoiding picking up of sled motor
operation sound while a recording operation is being performed while
utilizing high- speed accessibility of an optical disk. The optical disk
recording and reproduction apparatés (video camera) of the present
invention has, as sled movement speeds of an optical pick-up, a first sled
movement speed setting value for a reproduction mode, a second sled
movement speed setting value fakEEIEEstding mode, and a third sled
movement sg)ee?usgttin value for a transfer mode. A sled movement

At 58teSFERERYTS 4T DpEFRIGTHIHE R SIBGEa Hhe

spee sé)t%g?/a

asgcandsied mevenagntspegd setting yalue fgr ayecarding mode, jsset

lower than the first sled movement speed setting value for a réproduction
reivgdelvand. the tiwrksledusovement spéddseting-valuedoraptansfes £

maqde is set, higher than the first sled movement speed for a reproduction
a¥ﬁ68épg picking up of sled motor operation sound while a

recording operation is being performed while utilizing high-
speed accessibility of an optical disk..

The optical disk recording and reproduction apparatus
(video camera) of the present invention has, as sled
movement speeds of an optical pick-up, a first sled movement
speed setting value for a reproduction mode, a second sled
movement speed setting value for a recording mode, and a
third sled movement speed setting value for a transfer mode.
A sled movement speed setting value corresponding to an
operation mode is selected. The second sled movement speed
setting value for a recording mode is set lower than the
first sled movement speed setting value for a reproduction
mode, and the third sled movement speed setting value for a
transfer mode is set higher than the first sled movement

speed for a reproduction mode.



