- 1 - DESCRI PTI ON OPTI CAL DI SK RECORDI NG AND
REPRCDUCTI ON APPARATUS AND METHOD OF DRI VI NG SAME
Technical Field [0001] The present invention relates
to an optical disk recording and reproduction
apparatus that is suitably used for a donestic video
canera and a nethod of driving the optical disk
recordi ng and reproduction apparatus. Background Art
[0002] Hitherto, for donestii e video caneras, a
magneti c tape, such as an 8-nmtape or a DV (D gital
Video) tape, has been used as a recording nedium In

recent years, apparatusgs@fipraefype in which an
optical disk typified by a DVD (Digital Versatile

OBPI'3&): RAM 0 REJOROTINGEAND RSEEbIRVE JRe R pAR¥ELOPEED METHOD
[0003] This type of video canmera that records noving

i mages on an opti calORlirgvads Smperi or random access
performance, is able to instantly play back a
recorded image, and is able to read. information at a
Reed wi thout contact wwth a nedium Therefore,
lﬁﬁ fd§eddat a can be transferred at a high speed
frogb ¥ deo canera to an external device, such as a
personal” conputer or a donestic video device, and can

- 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,
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 type 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
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2 be edited. Thus, usages of a video canera that were

not possible for a tape-based video canera of the

related art have becone possible. [0004] An exanple

of the operation of this type of video canera of the

related art will be described with reference to Fig.

4. Fig. 4 is a system bl ock diagram of -a video

camera of the related art. [0005] During

i mage- capturing, inmge datazof a subject inage

captured by a canera block 1 and audi o data of

external sound picked up by a nicrophone 2 are sent
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recorded on an "optical disk D. converted data is

hdwenecamel possOsRg, in a nenory 4. V%en t he anount of
data stored in the menory 4 exceeds a predeterm ned
amolfP04h controller 5 allows audio data and inage
data to be read fromthe nenory 4 and sends themto a
r ecORdFRYIIOEE Ehe opeeption of ddris dvpecofdviidage
data and audlo data on the_ optical disk D, in
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camera of the related art.

[0005]

During image-capturing, image data of a subject image
captured by a camera block 1 and audic 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 bptical.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 additicn, the controller 5 drives a
spindle motor 9 via a control block 7 and_a driving block 8,

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




so that the optical disk Dis rotated at a const ant
linear 3 velocity (CLV). Thereafter, laser light is
emtted froman optical pick-up 10, and after a
focusing servo is applied to nobve a beamspot to a
predeterm ned recordi ng position of the optical disk
D, a sled notor 11 is driven to nove the optica
pick-up 10 in a radial direction of the optical disk
D. After the beam spot reacBes a predetern ned
recording position, a tracking servo is applied to
make the beam spot follow tracks of the optical disk
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and the audlo are trans erred om t
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[0007] In response to the witing of the i mage data
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menory
‘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
audioc 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 serﬁo
control are performed by the optical pick-up 10.

[0008]

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. Therefo;e, as writing of data onto the opticalrdisk D

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




4. Therefore, as witing of data onto the optical disk
D progresses, the anount of data stored in the nenory
4 is 4 decreased. When the anobunt of the stored data
falls below a predeterm ned anount, the controller 5
suspends the witing of data onto the optical disk D
Then, for the purpose of reducing power consunpti on,
the controller 5 turns off the servo, the |aser, and
the spindle notor 9, thereby stopping a disk driving
systemuntil data is stored in the nenory 4. [0009]
Then, image-capturing is successively continued. \Wen
nt .Qf t d 0 in_the ceeds
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data onto the optical disk Dis perfor again. In a
of efdtralicigomede eptitde videw.campea, FBtLetRLiteHose of
recording of data onto the optical disk D, such as
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ot her hand, in a reproduction node, inage data and
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3&5 opti.cal pick-up 10. At this tinme, the read i mage
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audifo"data stored in the nmenory 4 to the signa
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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
thical 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—qrystal panel, and the audio data is

supplied to a speaker 14.




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. 5 [0011] A
servo error signal that is read together with the

i mage 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 vi-adghe control block 7.
[0012] In this reproduction node, the speed at which
imge data and audio data are transferred fromthe
opti@al;1di sk D to the nmenory 4 is higher than the
speed at which data is transferred fromthe nenory 4
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Therefore, as the reading of data fromthe optical
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amount, the controller 5 suspends the reading of data
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651§ becones snmaller than or equal to a
pre etern1ned anmount, the disk driving system

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 aata 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 equal 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. 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 fromthe optical disk Dis perforned
again. As described above, in the reproduction node
of the video canera, intermttent reading of data is
performed. 6 - [0014] Furthernore, in a transfer node,
after inmage 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 gudio data are transferred
to an external device, such as a personal conputer
and a donestic video device (not shown), via the
si gnial1@focessing bl ock 3 and an output term nal 15.
That is, in the transfer node, since a data
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In the recording nnpde of a video canera of the rel ated
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That is, in the transfer mode, since a data reproduction

process 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 sequentially 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 audi o data on an optical disk. This managenent
data is data that is necessary for high-speed noving
i mge 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 Ls required. For this
reason, while a recording operation is being
perforned a seeking operation is frequently
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of the seeking operation of the ~optical pick-up 10
opklratibs, i herapemilvopesduntedf té heesded daat.or 11,
whil e the recording operation is being perforned,
| eak®0olit si de the video canera, and this sound is
input to the mcrophone 2 and is witten together
owiths tqﬁ?%@ﬁﬁgabpﬁﬁge‘”@%@aﬁ ot rdiagoppetatiemn sks Do be
m% 3u£r hlematic. [0019] In particular, in a
Peg5iERed [ EXREr 8T rEﬁﬁ??e%PW%Fa'béléFesﬁaFPe§FE% to

OPEEB£B%?j&P&%%%h5E&¥ 829f§§%§d éurlng operation, the sled
motor 11 is frequently operated.

f0018]

However, the sound of the seeking operation of the
optical pick-up 10, that is, the operation sound of the sled
motor 11, while the recording operation is being perfornmed,
leaks outside 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.

[0019]

In particular, in a domestic video camera required to
be of small size to improve portability and ease of
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
microphoneIZ with a space therebetween.

[0020]




operation, since the driving systemfor the optica
disk D, a canera, a mcrophone, and the |like are
housed within a |imted housing space, it is very
difficult to arrange the disk driving system
including the sled notor 11, and the m crophone 2

Wi th a space therebetween. [0020] - 8 On the other
hand, of course, a sound-shiel ding nenber for
suppressi ng pi cking up of _ogeration sound of the sled
notor 11 by the m crophone can be added. However,
this causes the vi deo canera to be enl arged.
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suppressed Furthernore, the sled notor 11 i1tself may
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thereof, but the cost inevitably increases. [0021]
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above-descri bed problens. An object of the present
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is suppressed. Furthermore, the sled motor 11 itself may be
designed to reduce the operation sound volume thereof, but
the cost inevitably increases.

[0021]

The present invention_has been made in view of the
above-described problems. An object of the present
invention is to provide an optical disk recording and
reproduction apparatus capable of avoiding picking up of
operation sound of a sled motor while a recording operation
is being performed while utilizing high-speed accessibility

~of an optical disk, and a method of driving the optical disk
recording and reproduction apparatus.
Disclosure of Invention

[0022]

In order to solve the above problems, in the present
invention, three different types of speed setting values are

provided as sled movement speeds of an optical pick-up, and




of an optical disk, and a nethod of driving the
optical disk recording and reproduction apparat us.
Di scl osure of Invention [0022] In order to solve the
above problens, in the present invention, three
different types of speed setting values are provided
as sl ed novenent speeds of an optical pick-up, and 9
one of the speed setting values is selected according
to an operation node by mowement speed control neans.
That is, they are a first sled novenent speed setting
value for a reproduction node, a second sled novenent
e ettin val ue for_.a recordi node, and a third
P i ree SRt d ahes I GelPsred tedide S Gn
ogulei H iRt b aho il . IeQrding.and feproduchign ;o
apparatus 'of the present 1invention'includes novenerit
tispeedeLcantriek tNBads ddfemci! @¢kiens00e: Q) J418:d st 4t O
third sled novenent speeds according to an operation
rampaeludt@0a3hoddhes seeendl siied rovefent spaed sattiingg
value for a recording node is set |ower than the
vHliuestiog] edrapeediord nosiseednslett ithgruas led frrvement speed
reproduction node. As a result, while a recording
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I_sou&d duriﬁg seekj ng .of an optical pick- up can be
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invention includes movement speed 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 value for a
recording mode is set lower than the first sled movement
speed setting value for a reproduction mode. 2as a result,
while a recording operation is being performed, sled
movement operation sound during seeking of an optical pick-
up can be reduced, thereby avoiding picking up of the
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 it becomes possible to effectively use high-speed




operation sound by a m crophone. [0024] The third

sl ed novenent speed setting value for a transfer node
is set higher than the first sled novenent speed
setting value for a reproduction node. As a result,
during the transfer operation, it becones possible to
transfer information read fromthe optical disk at a
high speed, and it becones possible to effectively
use high-speed - 10 - accesshbility of an optica

di sk. [0025] The novenent speed control neans may

i nclude a function of adjusting the second sled

. .spe settli val ue . for a recordi ng node on
a?ﬁ%g angﬁg?%%hgnoggggf?gﬁgggﬁhd vol ume of the sled

nmoveigpls jmechani sm For exanple, depending on the
i mage-capturing environnment or the operation

envirthenfeRtmeh €5 SREO D8 1S hed nBOMEPEMM c BREED Function
setting value may be considered insufficient. In this

o amdjusthydf theheecemdts Ddd ingrdniemtsepend sbedi mdvenard
speed to becone lower in a range in which no

fomfe umweadingeneds ezh orhe thes irseodr dhrgoppeattérgowiced
operation _sound can be nade quieter. Brief

VOSERS i9t itHR et HEO IR haeclPag e FFgr axampke,
déﬁgHafn%noglgﬁé f%éléjggﬁgﬁé?kgo%%%g%gngégg or the
~operation environment, the second set sled movement speed
setting value may be considered insufficient. 1In 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

[0026]

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 illustréting 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




recordi ng and reproduction apparatus 20 according to a
first enbodi nent of the present invention. Fig. 2 is

a flowhart illustrating the operation of the optica
di sk recordi ng and reproduction apparatus 20. Fig. 3
is a flowmhart illustrating the operation of a

second. enbodi nent of the present invention. Fig. 4 is
a function bl ock diagram of an optical disk recording
and reproduction apparatus of the related art. Best
Mode for Carrying Qut the Invention - 11 - [0027]

Enbodi nents of the present invention will now be
desqiigbeq bel ow with reference to the draw ngs.
[0028] [First Enmbodinent] Fig. 1 is a function block
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apparatus according to a first enbodi nent of the

degesidnrtd bevent wdhh Asfeapdrnealtodittlké draeongsng and
reproduction apparatus 20 of this enbodinent is
forh€8281 a donestic video canera, in which, as an
optical disk, a DVDis used as a recordi ng nedi um

[BigEro EmbeRA™8RE] cal di sk recordi ng and reproduction

appar atus , 20 incl udes camera bl ock 21, a m_crophone
25 Fa8si hrikd = EEeOPn G B bR  2%ram, Gorisy rRdCay disk

réa%gﬁﬁgblgﬁdzéepEBduction apparatus according ta a first
embodiment of the present invention. An 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
proceséing 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
commeon video camera housing.

[0030]

?he optical disk recording and reproduc;ion apparatus

20 of this embodiment has a recording mode for writing image




recordi ng block 26, a control block 27, a driving

bl ock 28, a spindle notor 29, an optical pick-up 30,
a sled notor 31, a signal detection block 32, a

di spl ay section 33, a speaker 34, an external output
term nal 35, a novenent speed setting block 36, and a
nmovenent speed setting val ue storage block 37. These
conmponents are housed and arranged within a conmmon

vi deo canera housi ng. [0030]2 -The optical disk
recordi ng and reproduction apparatus 20 of this
enbodi nent has a recording node for witing i mage - 12
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via the optical pick-up 30; and a transfer node for
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optical disk Dvia the optical pick-up 30. and for
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[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 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 image data and audio data
from an RF signal read from the optical disk D and spppiies

them to the display section 33 and the speaker 34,




the canera bl ock 21, and generates audi o data
associated wth image data. [0032] The signa
processi ng bl ock 23 converts the imge data supplied
fromthe canera bl ock 21 and the audio data supplied
fromthe mcrophone 22 into a format wwth which they
can be recorded onto the optical disk D, and stores
the converted data in the nmenory 24. Furthernore, the
signal processing block 2313 eproduces i mage data and
audio data froman RF signal read fromthe optica
di sk D and supplies themto the display section 33
aker e [ : rs
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etc.) connected to an external output termnal 35 via
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controller 25 functions as control neans for

Vigerithealekyecnal rottiuy tdramiopdr 86 on of the optica
di sk recordi ng and reproduction apparatus 20. The
contPBPFPEr 25 “drives the spindle notor 29 via the
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dri%es the spindle motor 29 via 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 to a
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 perform 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




Then, the controller 25 drives the sled notor 31 in
order to nove the optical pick-up 30 in a radia
direction of the optical disk D. After the beam spot
reaches the predeterm ned 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 signa
detection block 32, the conjfol block 27 and the
driving block 28 perform focusing servo control,
tracking servo control, skew servo control, and the

ob 5 s, G818 Bl 0y 280l BELL 01

contro thé nu rev

dasPi il enaoteLq23.88¢ spntrol of driving the sled
nmotor” 31. [0035] The sled notor 31 constitutes a sled

novgoeess] nechani sm for noving the optical pick-up 30

“in aradial direction of the optical disk D. The sled
nov&hens ledohanis bl nonsdésuaes rackl g@eaigvenassit d@chanism
shaft, and the |like for converting the rotation

e impvAgaf bheeopticak middupoter 181ai nddiahedifamyon of
driving force of the optical pick-up 30. [0036] The

thy optdpetafidh Rounthofskedergperenl peehanismanaludes a
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rotation driving force of the sled motor 31 into the linear
driving force of the optical pick-up 30.

[0036]

The sled operation sound of the optical pick-up 30 is
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 piék—up 30 are provided in
advance, and a sled mpvemenf 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




sound between gears, sliding sound of the shaft, and
the |ike when the optical pick-up 30 is noved. The
sled operation sound occurs mainly during the seeking
operation of the optical pick-up 30 and becones

| arger in proportion to the sled novenent speed.
[0037] Therefore, in this enbodinment, a plurality of
sled novenent speeds of the optical pick-up 30 are
provided in advance, and-alsled novenent speed is set
on the basis of the operation node of the optica

di sk recording and reproduction apparatus 20. [0038]
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plurality of sled novenent  speed setting values ar
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val ue storage block 37. For the novenent “speed

blatk i3y valowe thtonagemeht aode ¥ setttahageathienepssagdich
as seniconductor nenories can be used. For the

bltck al’it ptofragkedl emerneudpeed segdtbhdgcval uesnories
stored in the novenent speed setting value storage

cH R u$rd-onkobf thaep kel i efert edpaedenernt | srped

val.ues i s selected by the novenent speed settjng block
seid ey lRES pikpEed in N FOVEIeRh ABRE (F Rt 1E ofditii

o I by 37 OSHE LMD YA Ol IER0L Bt e of
valest R BRYERBMM SPEEL 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.

[0039]

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
mqument speed setting value (for reproduction). The third

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




setting block 36 selects the pre-assigned sled
novenent speed setting value. The operation node is
deternmined by the controller 25. [0039] More
specifically, in the novenent speed setting val ue
storage bl ock 37, three types of sled novenent speed
setting values, that is, the first sled novenent
speed setting value for a reproduction node, the

second sl ed novenent speed i1setting value for a
recording node, and the third sled novenent speed
setting value for a transfer node, are stored. Here,
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vADE @Rl $heedasetidng, val ue (for reproduction). The
third sled novenent speed setting value (for

traddbeée) is set to a - 16 speed higher than the

first sled novenent speed setting value (for
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nmovenent speed setting values can be sel ected as
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| 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
fange 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, ;he details of the optical disk recording and

reproduction apparatus 20 of this embodiment will be




novenent speed for a recording node is set to a speed
in a range where no influence is exerted on recording
operation, so that the sound volune of the sled
operation sound becones smaller than or equal to a
predeterm ned volune. The third sled novenent speed
for a transfer node can be set to a high speed as
long as no influence is exerted on transfer

operation. [0041] The contypller 25, the novenent
speed setting block 36, and the novenent speed
setting value storage block 37 constitute the
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flowchart illustrating part of the “operation of the

apgptriacas @d0sk recordi ng and reproduction apparatus 20.
[0043% The controller 25 constantly confirns the
opet@¥4dh node of the optical disk-recording and
reproduction _ apparatus 20 (step S1).. The sw tching
of The TIEraliles ABdecnekaeblyi srnt inesr shecorenat hpm

mo%%ag§f§£g éﬁ%fggf‘ﬁi@iqrgﬁkggigg and reproduction

apparatus 20 (step Sl). 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.

[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 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. Furthermpre, in step S4 above, a driving voltage

'corresponding to the selected sled movement speed setting




circuit-changing switch 40 (Fig. 1) to be operated by
a user. [0044] Therefore, when the circuit-changing
switch 40 is switched to canmera functions, the
controller 25 confirnms the .recording node for the
optical disk D as an operation node. In response, the
nmovenent speed setting bl ock 36 selects the second
sl ed novenment speed setting value for a recording
node fromthe novenent speeggsetting val ue storage

bl ock 37 (steps S2 and S3), and inputs the sel ected
sl ed novenent speed setting value to the contro

vBGER 2L LSt e t) L0085, A U His empodinent, the,

sled notor '31 1S forne
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the driving voltage of not or uste
sdttiheranne, iknsst ep S4 above, a driving voltage

corresponding to the sel ected sl ed novenent speed

setfbngel 18 value is set. Wen the sled notor 31 is

formed of a pulse notor, a duty ratio correspondi ng

t o Vhstsl eemoy arveordipgedtasetvimgprvalsuaiepseseed by the

[ 0046 Next, when a recording start button is
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im§tarted ﬁste S5).. The inageuﬁnnving i mge) data of a
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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




up by the m crophone 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 tenporarily stored in the menory 24. Wen the
anount of data stored in the nenory 24 exceeds a
predeterm ned anount, the controller 25 allows inmge
data and audio data to be read fromthe nenory 24,
and the data is sent to thejgrecordi ng bl ock 26.

[0047] The controller 25 also drives the spindle
nmotor 29 via the control block 27 and the driving
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D. Then, the sled notor 31 is driven at the second

txdeits o emenbpspeatl dislormer Menjotaet becopiitflblock 26
pick-up 30 19 in a radial direction of the optica
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recording _position, a tracking servo is applied to
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¥?§28 the recording block 26 wites the image data
aﬁd gudio data transferred fron1 t he nenory 24
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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
opti;al 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 w;iting data onto the

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




The speed at which data is witten fromthe nmenory 24
onto the optical disk Dis higher than the speed at
which data is transferred fromthe signal processing
block 23 to the nmenory 24. Therefore, as witing of
data onto the optical disk D progresses, the data
stored in the nenory 24 is decreased. Wien the anount
of the stored data becones snaller than or equal to a
predeterm ned amount, the_ ggntroller 25 suspends the
witing of data onto the optical disk D. Then, for
t he purpose of reduci ng power consunption, the
tcont.r [ler 25 turns off the servo, the |laser, and the
i e 16U6F 229 MEREPELYF R d55OTG i 0Re °8i SRTYr P hdhe
o UAMAU b data e Sl el L0 BRIRLY. 24 ol 00idky
en,” i mage-Captlring is successively continued: en
the ;apgggnt of the data stored in the menory 24 exceeds
a predeterm ned anount, the disk driving systemis
openakef, in afe tha-above- deser bbegheoptddd QfmaMal ticRg
data onto the optical disk Dis perfornmed again. In
opthealeddsdi ngcondénofand 2eprichecyideoapparsiays 20)
intermttent recording of data onto the optical disk
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Al'sq, in the recording node of the video canera (the
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‘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 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 a 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]




descri bed video canera of the related art, managenent
data, in which thunbnail data and the |like are
stored, is recorded together with the inmage data and
the audio data on the optical disk D. This managenent
data is data that is necessary for high-speed noving
i mge searching, data reading, and the like utilizing
random accessibility of an optical disk. However, the
data is not always recorded,; adj acent to the area
where the imge data and the audio data are recorded,
and is often recorded at a position at which a
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for a recording node is set in the control block 27,
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during the seeking operation is |lower than the sled
blpokedénselgpeed durigig stled mepewnemict speedoaetip@052a]) ue
21 On the other hand, when the circuit-changing
fognpt gprREdusiaphinadredron thaemovement oireqssertdey,
V.aﬁhe controller 25 __confirns_the reproduction npde of
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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 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 sto;ed in the memory 24. The stored data is

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




for a reproduction node fromthe novenent speed
setting value storage block 37 (steps S2, S7, and
S8), and inputs the selected sled novenent speed
setting value to the control block 27 (step $4).

Then, the reproduction operation described below w ||
be perforned (step S5). [0053] The controller 25

all ows the optical pick-up 30 to emit laser light and
applies a focusing servo foj, noving a beam spot to a
desired reading position of the optical disk D
Thereafter, the controller 25 perforns control of:

| Vi th | ed. not 31 that _.th tical pick-
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The i mage data and the audi o data recorded on the

optifeatspi sk D are read via the optical pick-up 30 and
are tenporarily stored in the nenory 24. The stored
dat &l$s, Iedhist repeodaabionmeods, tive tdiegoalitical pick-up
processing bl ock 23, 22 whereby a reproduction
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ent to the display.section 33 and al sq, the audiQ
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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 contréller 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 87 and S59), and the third selected sled movement

- speed setting value for a transfer mode is input to the




Al'so, in this reproduction node, in the optica

pi ck-up 30, a predeterm ned seeking operation for
readi ng managenent data, such as thunbnail data
-recorded on the optical disk D, is perfornmed. In
this case, a seeking operation is perfornmed at a first
sl ed novenent speed higher than that of the
above-descri bed recordi ng node. The speed at which
data is read fromthe optixcal- disk D by the optica

pi ck-up 30 is higher than the speed at which data
stored in the nenory 24 is reproduced by the signa

Sqi bl.oc . oherefore, the operation of
“Tea ﬁnglggkaé?rgﬂgikémgﬁtical di sk D becones

inteppstient. Wiile the reading operation is being
halted, the servo is turned off, and the power
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reduced. [0056] Next, when the circuit-changing

mogigl, t ¢hadd dstswric kedict dagat ranstétd mdehe loptical disk
controller 25 confirns this swtching. The novenent
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speed setting value for a transfer node fromthe
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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 readihg management
data, such as thumbnail data recorded on the optical disk D,
is performed. 1In this case, a seeking operation is
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
node is set at a speed lower than the first sled movement
speed for a reproduction mode. 1In consequence, sled

operation sound resulting from a seeking operation during

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




node, inmage data and audi o data recorded on the
optical disk D are read via the optical pick-up 30.
However, processing comensurate with a predeterm ned
reproduction rate is not -perfornmed by the signa
processi ng block 23, and the read data is transferred
as is to an external device, such as a persona
conmputer, via the output term nal 35. Therefore,
reading of data is perforpeg,at a speed higher than
that described above in the reproducti on node. [0058]

Also, in the transfer node, in the optical pick-up 30,
readin
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hﬂﬁyQﬁﬁnﬁt yeed higher than that described above in
- the reproduction node. [0059] As has thus been
desqoibbed, according to this enbodinent, the second
sl ed novenent speed for a recording node is set at a
spe&drtbeemordars e fthestseskidg noverenton sjpeddgl chea
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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 modelat the slied
movement speed higher than that during the reproduction mode,
. it is possible to further improve the speed of the data
ﬁransfer process,

[0062])




high quality. [0060] Furthernore, since the seeking
operation during the reproduction node can be
performed at a speed higher than that during the
recording node, it is possible-to take a | onger
driving pause tinme for the intermttent operation. As
a result, high-speed accessibility of the optical disk
can be effectively utilized and al so, power
consunption of the optical ,di sk driving systemcan be
reduced. [0061] In addition, when data is to be
transferred at a high speed to an external device,

uch rsonal conputer, this transfer can be
[%%??%gﬁgiéﬁiﬁ? a way that, by allowing the device
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to performpart o e signal “processing, tinhe

aeeariped fit the signal processing block 23 can be
reduced, and in such a way that data is hardly stored

in tilo@wexgnory 24. Therefore, as in this enbodi nment,
by perform ng a seeking operation during the transfer
nodd natthehebetedde swvidrentt ispeedmbibghaent hathd hatcond
during the reproduction node, it is possible to
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rocess. [QQ62] - 25 - [ Second Enbodi nent]
stored as a rixed value in the movement speed setting walue

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 quality is deteriorated as a result of picking up sled
operation sound even at the set sled movement speed.
Therefore, injthis embodiment, there is provided an
adjustment function capable of re—sétting 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 novement
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




A second enbodi nent of the present invention will be
descri bed next. [0063] |In the above-described first
enbodi nent, the second sled novenent speed setting
value for a recording node is stored as a fixed val ue
in the novenent speed setting value storage block 37.
However, there nay be a case in which, depending on

t he i mage-capturing environnment or the operation

envi ronnent of the video cajgera, the level of the
image quality is deteriorated as a result of picking
up sled operation sound even at the set sled novenent

speed. Thereéore in this enbadinent, there is .
mRR e APERC S U (AT OO IPER CApbiR o Bf° - Serify fhe
ndVhctfCaRdeg| €0 1Y SN, SRECA8ELILO0 YA US LA ang

recordi ng node so that € Sl ed opera i'of sound can
tie RhLBl 280dsd) ACGAHIRER Mt BiotRe§ MBYGs FaAtUr| NGnder

environnment. [0064] Fig. 3 is a process flow
tHild ushtaticg, aisd ed swveRAt 31Speedr aelidTRMa tehilod
during a recording node. This process is perforned,
-opftdicaéxpipkeyp ai0 tilre niagiet ital sZattoperdtiare( afdresivhe

power supply of the video canera 20 is sw tched on

[ 00831, mater sgandnileparsyieetsqumidie agf thhe sévends
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plckeg upzby the microphone 22 (step 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 equal to the predetermined value.

[0067]

In the foregoing description, an example is described




novenent speed for a recording node, which is stored
in the novenent speed setting val ue storage bl ock 37,
is read, and this value is set in the control block
27 (step S11). Under this condition, the sled notor
31 is driven so that the optical pick-up 30 is nmade
to sled-operate (step S12). Then, notor sound
_(operation sound) at this time is picked up by the

m crophone 22 (step S13)._Next, the sound volunme of
the notor sound picked up by the m crophone 22 is
conpared with a predeterm ned val ue (reference val ue)

iI{ hﬁ{i hI S wplregvitggdm!) ?? g%/glt?rﬁcgné%ctieee%i(fféﬁ)p%rg&%gr}ngged value,

sound vol ume i's™ s

iy edelennl,RdnY Akt tgeettqilﬁr r %Q&Lé ;st d%é%%@f Fogg o |

speed setting val'ue 1s " malntal ne Ste

priicteftdanbg Ofmoien e JidekednUo ML PE SOURA £X¢eeds
the predeterm ned val ue, a speed setting value | owner

fdiylowingr mdehed ntarehanppiltictihan tpeed UsdEeritdy watue
speed setting value is set as a second sl ed novenent
CoFFesosaing nkp Vitasouner valpomeot dial obdahg steepuled) .
Then, the sled operation is perforned again at the
moteLe fOURR el sEMRHEV doutpdahe thetdvied anvementt kased
and .t he above processing is

sl nie At thi%gpﬁﬁfﬂaf“_ SBERY BRCotRE YaMEr| &F ERan
oePinifheld LB AR IS ARLIR LOGOY (bl B 1
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




- 27 in which, when the notor sound exceeds a
predeterm ned value, the sled novenent speed setting
val ue is decreased by a predeterm ned anmount. In
addition to this exanple, the follow ng nethod can be
appl i ed: a speed setting value corresponding to the
sound vol une | evel of the neasured notor sound is
conputed to update the sl ed novenent speed setting
value to the opti num speed ggtiing value, or an
opti mum speed setting value is selected froma table
that is generated in advance in such a manner as to
corrg 98¢d to sound volune |evels of notor sounds.
[ooé ? he enbodi nents of the present invention have

t hu indesgri (o] P [ i on

S %g?g??ﬁ? e%g-?gggﬁgggngnggggﬁg%ggf %ﬁ%fv F%EEEBL
somd fdutahigoRBeak8ePOSSIdH @neOBptheahagh skofp thiBle the

t echnol ogi cal concept of the present invention.
rdd@06dng Boerexaopl &5 Hdimgapevr€oenbadcarnbs dbae-tieeny

described by taking, as an exanple, a donestic video
preyedted Eronhbehng oiPMBA Dpgbvak Mérsephéme Di Sieriesore,
. used as an optical disk D.  Aternatively, the present
14 P ROSGAPEEN R T apPYY dtptigidmimagst idadle #isk hégbranakity.
Eva@g Qegroducﬁion apparatus .in which, another qptica

di sk “SUER’ a¥"ah (T IBsRY VI RITSRHIR a2 A 5PdPRg
trgﬁgfggked to an external device, high-speed transfer of
~data can be realized by effectively using superior random

accessibility of an optical disk.




Industrial Applicability - 28 - [0070] According to
the present invention, sled operation sound during
the seeking of the optical pick-up while the

recordi ng operation is being perforned can be
effectively prevented from being picked up by a

m cr ophone. Therefore, it is possible to record

nmovi ng-i mage data with high quality. Furthernore,
when the recorded noving-Lnpge data is to be
transferred to an external device, high-speed transfer
of data can be realized by effectively using superior
random accessibility of optical disk. 29 - CLAI M
1. An optical disk recordi I@%d reproducti on

arat ks ' ra for LI Nng. a subj.ect
PO SRep Bl Bl 00 FCTRID, (B SRR, & Rl B s

iR GG UPCEXERE NBbr SAUNE- R0 of QlL9ERET BLiNY AudifQ, .

data, an optical pick-up for " witing the image data

gangkathegattlh§e 0dd Ba O Gniddtopplonheakor dbskk 8¢l up external
for-reading the i nage data and the audi o data from

squingl @pdi €at diesdrat@ind awlied danwgnent opecdsEnisirai-ap for
moving the optical pick-up in a radial direction of

whiddngptheaimagh stkata madphec abddp sftatecorth rap aptical

cjl.rﬁroﬁggtion apparatus . being provided wwth a fjrst
e d ovBhettd &ijPﬂﬁgﬁegﬁéﬂu%?¢cﬁh@nﬁk@#Qndata from

the optical disk, and a sled movement 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 sled movement speed being lower than the
first movement speed; and

@ 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




readi ng the image data and the audio data fromthe
optical disk; a second sled novenent speed for a
recording node for witing the inage data and the
audi o data onto the optical disk, the second sled
novenent speed being lower than the first novenent
speed; and a third sl ed novenent speed for a transfer
node for reading the imge data and the audi o data
recorded on the optical digk and for transferring the
i mage data and the audio data to the outside, the
third sl ed novenent speed being higher than the first
novenent . speed he optical disk recording, and

L e SRS SPBArER (B eSORg O b PENBAT LS e 1

Oéégggug ggggs for selecting one of the 30 first to

iTd Sl e

novenent speeds on the basis of an

oper atjoR,rPdg; &ﬁsﬁTgééggdfﬁg.a%hsge£g§§§%#%gl%ﬁ%mratus

reproduction apparatus according to rein

addirdiRieRBNt18PpReD, GRFOn HHRARSvERERE | §8SeRdidintmant
nmeans for adjusting the second sl|led novenent speed on

mdares lvasbsisés t o wparatt araseuidr wofiuseind the sdcedd
novenent nechanism 3. A nethod of driving an optica

sl¢ick movepenti sieethdn rtdysr bdwdisi off abpparpe st hrayiswynal
recording@nnde for witing inmage data of a subject

- Voligge ol aphtir etebyroFsieRdr He5RENAGH 0o data of exter nal
%qung ngﬁgg $¥)J¥ﬁéiﬂg %%O%ggggafnéfsEnrecording and

reproduction apparatus having a recording mode for writing
image data of a subject image captured by a camera and audio
data of external sound picked up by a microphone onto an
optical disk via an optical pick-up, a reproduction mode for
reading the image data and the audio data recorded on the
optical disk via the optical pick-up, and a transfer mode
for reading the image data and the audio data recorded on
the optical disk via the optical pick-up and for
transferring the image data and the audio data to the
outside, the method comprising the steps of:

moving the sled of the optical pick-up at a speed lower
than that in the reproduction mode in the case of the
recording mode; and

moving the sled of the optical pick-up at a speed
higher than that in the reproduction mode in the case of the
transfer mode.

4. The method of driving an optical disk recording and .




optical disk via an optical pick-up, a reproduction
node for reading the inmage data and the audi o data
recorded on the optical disk via the optical pick-up,
and a transfer node for reading the inmage data and
the audio data recorded on the optical disk via the
optical pick-up and for transferring the inage data
and the audio data to the outside, the nethod
conprising the steps of: noyjng the sled of the
optical pick-up at a speed lower than that in the
reproduction node in the case of the recordi ng node;
i the sled of the.optical. pi.cksup at_ a speed
e B PRAE AT 1° (W T Bait Fof Rode TRETTE case
f adl h riwvi
e R G e
n@pRariat ustaeeeddi 88q teh J AN Bovehenei Bped@efatian
sound when the sled of the optical pick-up is noved
recomdhgcinede andadihestsdedomunanenhesppedat toid Hund
recording node is adjusted so that the operation sound
valgingrbepenoaesnshbtt etharhaw enueduab @opmedetermined

predet erm ned vol une.
volume.




