
1  DESCRIPTION DATA RECORDING APPARATUS, DATA
RECORDING  METHOD, AND COMPUTER PROGRAM  Technical
Field [0001]  The present invention relates to a data
recording  apparatus, a data recording method, and a
computer program  for recording data on a recording
medium, and to a data  recording apparatus, a data
recording method, and a computer  program for
recordingdataon adata overwritable optical  disc, for
example, DVD-RW, DVD+RW, and CD-RW. [0002]  More
specifically, the present invention relates to a  data
recording apparatus, a data recording method, and a
computer program for recording data on overwritable
recording medium in a format according to UDF
(Universal  Disk Format) (registered trademark)
defined by the OSTA  (Optical Storage Technology
Association), and more particularly relates to a data
recording apparatus, a data  recording method, and a
computer program for recording data  on overwritable
recording medium in a state in which the  data can be
replayed by a replay only apparatus. Background Art 2
[0003] 



Disc type recording media (hereinafter referred to as
"optical disc") such as DVD (Digital Versatile Disc)
and CD  (Compact Disc) to which optical reading is
applied have  rapidly become widespread as an
application for storing a  computer-file and a moving
image stream. An optical disc  has a large memory
capacity and can be accessed at random.  Further, the
optical disc has no possibility of the wear and
corruption of a recording surface due to reading, a
head- crush, and the like different from a contact
type magnetic  recording medium. Further, the disc
surface is strong and  has alow degree ofdangerof
incidentally losing data.  Recently, the optical disc
is widely used as an external  recording medium for a
computer and as an external memory  device. [0004]
For example, UDF (Universal Disk Format) (registered
trademark) defined by the OSTA (Optical Storage
Technology  Association) is known as an optical
disc-format with high  compatibility (refer to, for
example, Non-Patent Document 1)  UDF correspondsto a
mounting technology of ISO/IEC 13346  standard which
is also known as ECMA-167 (refer to, for  example,
Non-Patent Document 2) (ISO/IEC 13346 is a  successor
of ISO 96-60 corresponding to an increase of a disc
capacity and the number of files). In the 1990s, UDF
became 3  widespread as an application of a writable
optical disc as  



the cost of a CD-RW medium and a CD recording
apparatus is  reduced. [0005]  UDF can execute
processing for adding and deleting a  file to an
optical disc through an ordinary file system by
employing a packet write system. The packet write
system,  to which reference is made here, writes data
as a packet  structure by providing a link block and
four Run-In areas in  front of user data as well as
providing two Run-Out areas at  the end of the user
data. Seven blocks are used as a  linkingareawhich is
a joint area between adjacent packets  in addition to
a user data area. UDF is a file system to  which data
can be written from almost all the operating  systems
(OS) as well as a file written thereto can be
compatibly replayed on the operating systems without a
special read program and can manipulate the contents
in an  optical disc by a method similar to a hard
disc, floppy disc,  USB.(Universal Serial Bus) flash
memory. [0006]  UDF defines four types of accesses, 1:
Read Only, 2:  Write Once, 3: Rewritable, and 4:
Overwritable are  prescribed as the accesses of an
optical disc. Among them,  when user data is recorded
to a type 4 overwritable optical  disc of according to
UDF, there is exemplified a method of 4  using a space
bitmap descriptor (SBD), in which an unused  



status of each area is described by a bitmap format,
to  manage a space area in a partition for recording
file data  (refer to, for example, Patent Document 1).
[0007]  Although SBD can be optionally disposed in a
partition,  a partition descriptor (PD), in which
point information is  described to point out the
location of SBD, is described in  a volume descriptor
sequence (VDS) which describes information as to the
contents of a volume structure.  Although VDS can be
also optionally disposed in an area
outsideof_apartition, AVDP (Anchor Volume Descriptor
Pointer) composed of point information for pointing
out VDS  is defined. Accordingly, SBD can be referred
to through  AVDP, VDS, and PD. [0008]  Here, when user
convenience is taken into consideration,  it is
preferable to sequentially take out a recording medium
on which data is overwritten according to UDF from a
disc  recording apparatus and to replay it also by a
replay only  apparatus. This is, for example, to take
out a still image,  moving image, and the like picked
up by a digital camera and  recorded to a DVD, to.
display and output images by loading  the DVD on a DVD
player, and to record picked up images by  loading the
DVD on the digital camera again. 5  [0009] 



However, in a UDF format of the version number 2.5 and
later, since it is prohibited to record SBD in an
optical  disc having the access type 1, that is, in an
Read Only  optical disc, a problem arises in that a
type 4 disc has no  compatibility between a data
recording apparatus and a  replay only apparatus.
[Patent Document 1] Japanese Unexamined Patent
Application  Publication No. 2000-112832 [Non-Patent
Document 1] http://www.osta.org/ specs/index.htm
[Non-Patent Document 2] http://www.ecma-
international.org/publications/standards/Ecma-167.htm
Disclosure of the Invention Problems to be Solved by
the Invention  [0010] An object of the present
invention is to provide an  excellent data recording
apparatus, data recording method,  and computer
program capable of recording data on an  overwritable
optical disc such as a DVD-R/W, DVD+RW, CD-RW,  and
the like which can overwrite data. [0011]  - Another
object of the present invention is to provide an
excellent data. recording apparatus, data recording.
method,  and computer.program capable of preferably
recording data to  an overwritable recording medium to
which data can be 6  overwritten in a format according
to UDF defined by OSTA.  



[0012] Still another object of the present invention
is to  provide an excellent data recording apparatus,
data  recording method, and computer program capable
of recording  data to an overwritable recording medium
in a state that the  data can be replayed by a replay
only apparatus. [0013]  Yet still another object of
the present invention is to  provide an excellent data
recording apparatus, data  recording method, and
computer program capable of preferably  recording data
to anoverwritableoptical discwhile  preferably
managing a space area in a partition of the disc
according to a prohibition of a read-only optical disc
which  prohibits to record a space bitmap descriptor
(SBD). Means for Solving the Invention  [0014] A first
aspect of the present invention, which was made  in
consideration of the above problems, is to provide a
data  recording apparatus for executing overwrite to a
disc having  a partition on which a file can be
overwritten according to  a predetermined file system
format, wherein, in the predetermined file system
format, it is permitted to record  space area
description information, which manages a space  area
in a partition when the overwrite is used, in the 7
partition as well as it is prohibited to record the
space  



area description information in the partition when
replay  only is used, the data recording apparatus
including a disc  initialization means for recording
the space area  description information, which manages
the space area in the  partition, on the disc when the
disc is initialized a data  recording means for
searching a space area in the partition  referring to
the space area description information recorded  on
the and recording file data to the searched space area
as  well as updating the description information, a
space area  description information concealing means
for concealing the : space area description
information so as to be used for  replay only, and a
disc discrimination means for detecting  whether or
not a disc is overwritable when the disc is  loaded
and determining whether or not overwrite can be
executed making use of the space area description
information. [0015]  The present invention relates to
a data recording  .apparatus for overwriting data to a
recording medium such as  an overwritable optical
disc, for example, DVD-RW, DVD+RW,  CD-RW based on,
for example, a file system according to UDF  defined
by OSTA. [0016]  When user data is recorded to an
overwritable optical 8  disc according to UDF, there
is exemplified a method of  



using a space bitmap descriptor (SBD), in which the
unused  state of each area is described by a bitmap
format, to  manage a space area in a partition to
which file data is  recorded. [0017]  Here, when user
convenience is taken into consideration,  it is
preferable to sequentially take out a recording medium
on which data is overwritten according to UDF from a
disc  recording apparatus and to replay it also by a
replay only  apparatus. However, in a UDF format of
the version number  2.5 and later, since it is
prohibited to record SBD in an  optical disc whose
access type is 1, that is, in an Read  Only optical
disc, a problem arises in that a type 4 disc  has no
compatibility between the data recording apparatus
and a replay only apparatus. [0018]  To cope with this
problem, the data recording apparatus  according to
the present invention is arranged such that  when user
data is overwritten to a recording medium, for
example, an overwritable optical disc and the like
such as  DVD-RW, DVD+RW, CD-RW according to UDF, the
user data is  overwritten while managing a space area
by a format which  does not conflict with the
prohibition of the UDF format of  the version number
2.5 and later. 9  [0019] 



In the data recording apparatus according to the first
aspect of the present invention, when the disc is
initialized, space area description information for
managing  a space area in a partition is recorded on
the disc, the  space area in the partition is searched
referring to the  space area description information,
and the file data is  recorded. However, when the disc
is discharged, confliction  with the prohibition of
the UDF format of 2.5 and later is  prevented by
concealing the space area description  information so
that the disc can be used in a replay only  apparatus.
Further, -when the discis loaded, whether or not the
disc is overwritable is detected to thereby determine
whether or not an overwrite can be executed making use
of  the space area description information. [00201
Specifically, when the data recording apparatus
according to the first aspect of the present invention
overwrites the user data to a recording medium such as
an  overwritable optical disc, for example, DVD-RW,
DVD+RW, CD- RW according to UDF, a space area
description file for  managing the space area in the
partition is uniquely created  in the partition or
space area description data for managing  the space
area in the partition is uniquely created outside  of
the partition. 10  [0021] Then, when an optical disc
is loaded on the apparatus,  



even if an access type is set to 1, that is, to read
only,  when the existence of the space area
description file or the  space area description data
is confirmed, it is recognized  that the optical disc
is an overwritable optical disc, and  the user data is
overwritten while maintaining the contents  of the
space area description file or the space area
description data.  [0022] Therefore, according to the
data recording apparatus of  the firstaspect ofthe
present invention, sincethespace  area in the
partition is managed by a format other than SBD,  the
user data can be overwritten while managing the space
area by a format which does not conflict with the
prohibition of the UDF format of 2.5 and later. [0023]
Otherwise, in the data recording apparatus according
to  the first aspect of the present invention, when an
optical  disc is initialized by a format according to
UDF, a space  bitmap descriptor (SBD) is record.
Further, during the  period from the time at which an
optical disc is loaded on  the apparatus to the time
at which it is taken out therefrom,  the user data is
overwritten to the partition making use of  the space
bitmap descriptor (SBD) regardless of an access type.
[0024]  Then, when the optical disc is taken out from
the 



apparatus, pointer information to the space bitmap
descriptor (SBD) recorded to a partition descriptor
(PD) is  backupped to a unique SBD pointer information
save file in  the partition or to a unique SBD pointer
information save  data outside of the partition and
then deleted (from VDS).  [0025] Further, when the
optical disc is loaded on the  apparatus, it is
confirmed whether or not the SBD pointer  information
save file. or the SBD pointer informationsave  data,
in which the pointer information to the bitmap
descriptor (SBD) is backupped, exists when the file
system  data is recognized, and when the file or the
data is  detected, the space bitmap descriptor (SBD)
is restored as  well as the user data is continuously
overwritten to the  partition while maintaining the
space bitmap descriptor  (SBD). [0026]  In this case,
the user data can be overwritten by  managing the
space area in the partition of the optical disc
making use of SBD as well as SBD cannot be seen from
the  apparatus when the optical disc is taken out,
thereby  confliction with the prohibition, which
prohibits recording 12  of SBD, of the UDF format of
the version 2.5 and later is  prevented. Further, when
the optical disc is loaded on the  data recording
apparatus according to the present invention  



again, the user data can be continuously' overwritten
to the  optical disc while maintaining the space area
in the  partition by restoring SBD. [0027]  A second
aspect of the present invention is a computer
program, which is described in a computer readable
format to execute processing for executing  overwrite
to a disc having a partition on which a file can  be
overwrittenon a computer according to a predetermined
file system, wherein, in the predetermined file system
format, it is permitted to record space area
description  information for managing a space area in
the partition when  the overwrite is used as well as
it is prohibited to record  the space area description
information in the partition when  replay only is
used, the computer program causing a computer  to
execute a disc initialization procedure for recording
the  space area description information, which manages
the space  area in the partition, on the disc when the
disc is  initialized, a data recording procedure for
searching a  .space area in the partition referring to
the space area  description information recorded on
the and recording file  data to the searched space
area as well as updating the 13  description
information, a space area description  information
concealing procedure for the space area  description
information so as to be used for replay only and  



a disc discrimination procedure for detecting whether
or not  a disc is overwritable when the disc is loaded
and  determining whether or not overwrite can be
executed making  use of the space area description
information. [0028]  The computer program according to
the second aspect of  the present invention defines a
computer program described  on the computer in a
computer- readable format so that  predetermined
processing can be realized on the computer.  In other
words, when the computer program according to the
second aspect of the present invention is installed on
the  computer, a cooperative operation is exhibited on
the  computer, thereby the same operation/working
effect as that  of the data recording apparatus
according to the first  aspect of the present
invention can be obtained. Advantages of the Invention
[0029] According to the present invention, there can
be  provided an excellent data recording apparatus,
data  recording method, and computer program which can
preferably overwrite user data to a data-overwritable
optical disc such  as DVD-RW, DVD+RW in a format
according to UDF defined by 14  OSTA. [0030]  Further,
according to the present invention, there can  



be provided an excellent data recording apparatus,
data  recording method, and computer program which can
record data  to an overwritable optical disc according
to a UDF format as  well as in a state that it can be
replayed by a replay only  apparatus. [0031]  Further,
according to the present invention, there can  be
provided an excellent data recording apparatus, data
recording method, and computer programwhich can
preferably  execute recording to an overwritable
optical disc by  preferably managing a space area in a
partition of a disc  according to the prohibition of a
read only disc which  prohibits to record a space
bitmap descriptor (SBD). [0032]  According to the data
recording apparatus of the  present invention, the
space area of the partition is  managed in a format
other than SBD or it is managed using  SBD while an
optical disc is loaded. However, when the  optical
disc is taken out from the apparatus, since pointer
information to SBD is saved such that it can be
restored  when loaded again. As a result, user data
can be  overwritten in a format which does not
conflict with the 15  prohibition of the UDF format of
2.5 and later.  [00333 Further objects, features and
advantages of the present  



invention will become more apparent from the detailed
description based on the embodiment of the present
invention  to be described below and the accompanying
drawings. Brief Description of the Drawings  [00343
Fig. 1 is a view schematically showing a hardware
arrangement of a digital camera 10 according to an
embodiment of the present invention. Fig. 2 is a view
showing an internal hardware  arrangement of a
recording unit 4. Fig. 3 is a view showing a data
layout just after  initialization processing is
executed to an optical disc  when space area
description data is uniquely created outside  of a
partition. Fig. 4 is a view showing a data layout just
after  initialization processing is executed to an
optical disc  when space area description data, to
which data for managing  a space area is written, is
uniquely created in a partition. Fig. 5 is a flowchart
showing a processing procedure  for formatting an
optical disc. Fig. 6 is a view showing a procedure for
recording  space area description data to a specific
position outside 16  of a partition. Fig. 7 is a
flowchart showing a procedure for recording  a space
area description file in a partition. 



Fig. 8 is a flowchart showing a processing procedure
executed when a disc is newly loaded. Fig. 9 is a view
showing a procedure of processing for  determining
whether or not data can be overwritten to a disc  when
the disc is formatted as shown in Fig. 3. Fig. 10 a
view showing a procedure of processing for
determining whether or not data can be overwritten to
a disc  when the disc is formatted as shown in Fig. 4.
Fig. 11 is a flowchart showing a processing-procedure
for recording a user data file in a partition of a
disc  after it is formatted. Fig. 12 is a view showing
a data layout after a user  data file is recorded on
the data layout shown in Fig. 3.  Fig. 13 is a view
showing a data layout after a user data file is newly
recorded on the data layout shown in Fig.  4. Fig. 14
is a view showing a data layout just after
initialization processing is executed to an optical
disc  when SBD is used. Fig. 15 is a view explaining a
processing procedure for  initializing a disc when a
space area in a partition is  managed using SBD. 17
Fig. 16 is a flowchart showing a processing procedure
for recording a user data file in a partition of a
disc  after it is formatted. 



Fig. 17 is a view showing a data layout after a user
data file is newly recorded on the data layout shown
in Fig.  14. Fig. 18 is a flowchart showing a
processing procedure  for backupping pointer
information to SBD recorded to PD in  VDS to SBD
pointer information save data outside of a partition.
Fig. 19 is a view showing a data layout of a disc when
PD isdeleted from VDS after PD information is
backupped to  the SBD pointer information save data
outside of the  partition. Fig. 20 is a flowchart
showing a processing procedure  for backupping the
pointer information recorded to PD in VDS  to the SBD
pointer information save file in the partition. Fig.
21 is a view showing a data layout of a disc when  PD
is deleted from VDS after the PD information is
backupped  to the SBD pointer information save file in
the partition. Fig. 22 is a flowchart showing a
processing procedure  to be executed when a disc is
newly loaded on the recording  unit 4. Fig. 23 is a
view showing a procedure of processing for
determining whether or not data can be overwritten to
a disc 18  when SBD pointer information is saved to
the SBD pointer  information save data outside of the
partition. Fig. 24 is a view showing how PD
information is  



restored from the SBD pointer information save data
outside  of the partition to VDS through the
processing for  determining whether or not data can be
overwritten shown in  Fig. 23. Fig. 25 is a view
showing a procedure of processing for  determining
whether or not data can be overwritten to a disc  when
the SBD pointer information is saved to the SBD
pointer  information save file in the partition. Fig.
26 is a view showing how the PD information is
restored to VDS from the SBD pointer information save
file  in the partition to VDS through the processing
shown in Fig.  25 for determining whether or not data
can be overwritten.  Reference Numerals [0035]  1 ...
camera block 2 ... image signal arithmetic processing
unit  3 ... data buffer 4 ... recording unit 5 ...
central processing unit  6 ... temporary memory medium
10 ... digital camera 13 ... OP unit 19  14 ... RF
processing unit 15 ... servo signal processing unit
16 ... analog filter unit 



17 ... signal processing unit  18 ... spindle driver
19 ... thread driver  20 ... tracking driver  21 ...
focus driver 22 ... spindle motor  23 ... thread motor
25 ... recording medium (optical disc)  Best Mode for
Carrying Out the Invention  [0036] An embodiment of
the present invention will be  explained below in
detail referring to the drawings.  [0037] A.
Arrangement of Apparatus: A data recording apparatus
according to the present  invention overwrites data to
a recording medium such as an  overwritable optical
disc, for example, DVD-RW, DVD+RW, CD- RW and the like
a plurality of times based on a file system  according
to UDF defined by OSTA, and a digital camera,  which
digitalizes an image captured by a solid-state image
pickup device, can be exemplified as an arrangement
example  of one typical apparatus. 20  [0038] Fig. 1
schematically shows a hardware arrangement a  digital
camera 10 according to the embodiment of the present  



invention. [0039]  A camera block 1 for, picking up a
subject is composed  of a lens for capturing an image
of the subject, a solid- state image pickup device
such as CCD (Charge Coupled  Device), CMOS
(Complementary Mental-Oxide Semiconductor),  and the
like for creating an electric image signal by
photoelectric conversion according to an input amount
of  ,light, an A/Dconverter for converting an image
signal to a  digital image signal, and a demosaic
processing unit (not  shown) for calculating RGB
signals from the digital image  signal, and the like.
[0040]  An image signal arithmetic operation
processing unit 2  executes color reference conversion
from the RGB signals to  color difference and
luminance signals and coding/compression processing to
the format of JPEG and MPEG,  and the like. Further,
the image signal arithmetic operation processing unit
2 supplies a processed image  signal to a display unit
7 composed of a liquid crystal  display (LCD) and the
like and outputs an image. [0041] 21  A recording unit
4 receives an image file, which is coded and
compressed by the image signal arithmetic  operation
processing unit 2, through a data buffer 3 and  



records it to a recording medium 4-1 such as an
optical disc  and the like being loaded. In the
embodiment, although data  is overwritten to the
recording medium a plurality of times  based on a file
system according to UDF defined by OSTA,  this will be
described later in detail. [0042]  A central
processing unit 5 loads an execution program  on a
temporary memory medium 6 composed of a RAM (Random
Access Memory) and the like as well as integrally
controls  the processing operation of the digital
camera 10 in its  entirety by executing the program
under the execution  environment provided by OS while
temporarily storing a  system parameter and an
environment parameter. The  processing operation, to
which reference is made, includes  picking up of a
moving image executed by the camera block 1,  a camera
work accompanied thereto such as an automatic
focusing function, an automatic exposure, an image
stabilization, an automatic shutter, and the like,
recording  of data to the recording medium 4-1 in the
recording unit 4,  and the like. [0043]  Fig. 2 shows
an internal hardware arrangement of the 22  recording
unit 4. [0044]  An OP (Optical Pickup) unit 13 is
composed of an  



objective lens, a laser diode (LD), a laser diode
driver  (LDdrv), a photo detect IC, a half-mirror, and
the like.  When data is replayed, a reflected light
signal from a  recording surface of an optical disc 25
in response to laser  light irradiated thereto is
detected and output to an RF  processing unit 14.
Further, when data is recorded, it is  written to the
optical disc 25 based on a laser blinking- drive
signal (DECEFMW) necessary to form pits from a signal
processing unit 17, a light strategy signal showing
the  optimum values of laser intensity and blinking,
and the like.  The light strategy is a technology for
correcting the time  direction and the level direction
of a laser pulse of each  bit when data is written so
that a pit size satisfies a  standard after the data
is written. [0045]  The RF processing unit 14 subjects
the eight systems of  signals, which are detected from
the OP unit 13 and composed  of a beam signal, a side,
and a main, to an arithmetic operation processing
while sampling and holding them and  creates FE (focus
error), TE (tracking error), MIRR (mirror),  ATIP
(Absolute Time In Pregroove), a read-out main signal,
and the like from predetermined signals of the eight
systems 23  of the signals. The RF processing unit 14
outputs FMDT  (frequency modulation data), FMCK
(frequency modulation  clock), TE, and FE in the
created signals to the servo  



signal processing unit 15, outputs the optimum value
(OPC:  Optical Power Calibration) signal of laser
intensity, and a  laser blinking/drive signal, which
are detected by trial  write, to the signal processing
unit 17 and outputs MIRR to  the central processing
unit 5. [0046]  When a servo signal processing unit 15
is input with  FMDT, FMCK, TE, and FE from the RF
processing unit 14, it  creates various servo control
signals specific to the  optical disc in response to
an instruction from the central  processing unit 5 and
outputs them to an analog filter  processing unit 16.
[0047]  The analog filter processing unit 16 creates
an analog  signal based on various servo control
signals from the servo  signal processing unit 15 and
outputs it to a spindle driver  18, a thread driver
19, a tracking driver 20, and a focus  driver 21.
[0048]  The signal processing unit 17 is input with
OPC and  DECEFM from the RF processing unit 14 under
the control of  the central: processing unit 5 and
executes processings such 24  as CIRC (Cross
Interleave Reed-Solomon Code) decode and  encode,
light strategy, ADDr decode, asymmetry, running OPC,
and the like. Further, when data is written to the
optical  



disc 25, the signal processing unit 17 outputs signals
such  as the laser blinking/drive signal and the
signal showing  the optimum value of the laser
intensity to the OP unit 13.  [0049] The spindle
driver 18 controls the rotation of a  spindle motor 22
based on a signal from the analog filter  processing
unit 16. Then, the spindle motor 22 rotates the
optical disc 25 based on a signal from the spindle
driver 18.  [0050] The thread driver 19 controls a
thread operation of a  thread motor 23 based on a
signal from the analog filter  processing unit 16.
Then, the thread motor 23 executes the  thread
operation of the OP unit 13 based on a signal from
the thread driver 19. [0051]  The tracking driver 20
controls the position of a beam  spot irradiated onto
a recording surface of the optical disc  25 by
swinging the OP unit 13 based on a signal from the
analog filter processing unit 16. [0052]  The focus
driver 21 controls the focus adjustment of  laser by
moving the OP unit 13 in a vertical direction with 25
respect to the recording surface of the optical disc
25  based on a signal from the analog filter
processing unit 16.  [0053] 



Although the central processing unit 5 uses the
temporary memory medium 6 as a work memory (described
above),  it stores file system data as to a UDF file
system, which is  updated each time, for example, a
file and directory are  updated, added, deleted, and
the like until just before a  main power supply of the
apparatus 1 is turned off. [0054]  When data is read
out from the optical disc 25, the  light of the laser
diode reflected from the recording  surface is read by
a lens optical system of the OP unit 13.  The light
from the lens optical system is converted into an
electric signal by PDIC and sampled and held in the RF
processing unit 14, and the signals such as the FE,
TE, MIRR,  ATIP, read-out main signal and the like are
created from the  respective eight signals by
arithmetic operation processing.  [0055] First, the
FE, which is obtained by the RF processing  unit 14,
is input to the focus driver 21 through the analog
filter processing unit 16 after the characteristics
thereof  are adjusted by the servo signal processing
unit 15. The  focus driver 21 moves a lens drive focus
coil (not shown) of  the OP unit 13 in an up/down
direction and corrects focusing 26  offset. [0056]
Further, the TE, which is obtained by the RF
processing  



unit 14, is input to the tracking driver 20 through
the  analog filter processing unit 16 after the AC
component of  thereof is removed by the servo signal
processing unit 15  and the TE is subjected to a
digital filter processing. The  tracking driver 20
minutely moves a lens drive tracking coil  of the OP
unit 13 in a radial direction so as to correct the
tracking offset. [0057]  Further, the TE, which is
obtained by the RF processing  unit 14, is input to
the thread driver 19 through the analog  filter
processing unit 16 after the DC component thereof is
removed by the servo signal processing unit 15 and the
TE is  subjected to a digital filter processing. The
thread driver  19 drives the thread motor, moves the
OP unit 13 in its  entirety in the diameter direction
of the recording medium  to thereby correct the offset
of a thread operation. In a  seek operation, the
thread motor is forcibly driven by  intentionally
applying a thread control voltage from the  outside.
[0058]  As described above, the tracking operation, in
which  only the lens is minutely driven in the radial
direction, is 27  executed based on the AC component
of TE as well as the  thread operation for moving the
OP unit 13 in its entirety  in the diameter direction
is executed based on the DC  



component of TE. [0059]  Since the detection signal
(mirrors) of the change of  reflectance of the
recording medium output from the RF  processing unit
14 is detected when the OP unit 13 traverses  a track,
a seek position and a read position at the time are
detected and an optical pick-up operation is started
and  ended by counting the mirrors. [0060]  The
spindle motor 22 is controlled based on ATIP
processing. Time information is recorded to a
meandering  groove called a Wobble groove written to
the optical disc 25  by an FM modulation of +/-1 KHz
having a central frequency  of 22.05 KHz in a radial
direction. What is modulated is  time information
called Bi-Phase modulated ATIP. [0061]  When focusing
agrees with tracking, a Wobble signal is  fetched from
a predetermined combination of the input eight
signals in the RF processing unit 14. The Wobble
signal is  subjected to FM demodulation and ATIP
decoding and fetched  as FMCK and FMDT. FMDT is stored
to an absolute time position of the optical disc 25,
that is, to a predetermined 28  register which is
classified as an address and other  additive
information, and data is read out according to it.
[0062] 



The RF processing unit 14 fetches a signal
corresponding to a record pit from the predetermined
combination of the eight signals and subjects the
signal to  equalization processing and then supplies
the signal to the  signal processing unit 17 while
keeping the format of EFM  (Eight to Fourteen
Modulation) signal as it is. The signal  processing
unit 17 can obtain desired data by executing  decoding
based on CIRC. [0063]  On the other hand, when data is
written to the optical  disc 25, first, a pick-up is
moved to a lead-in area and  reads out ATIP
information. Further, a part of special  information
is read out from the ATIP information, thereby  the
start position of the lead-in area is found. the start
position is ordinarily stored as time information. The
information written to the special information
corresponds to the individual identification code of
the optical disc 25.  The apparatus 1 previously
stores a light strategy parameter  corresponding to
the individual identification code and other relating
parameter as a table. The correction  parameter is
previously prepared to each recording medium.  [0064]
29  Next, OPC (Optical Power Calibration) operation is
executed to determine the optimum value of a laser
output.  OPC is an operation for calculating an
overall optimum value  



in contrast that the light strategy described above is
a  minute control of laser of each write pit. A write
setting  value corresponding to an ideal read target
value is  obtained by executing OPC. [0065]  Data is
written in such a manner that the picked-up and
compressed image data prepared in the data buffer 3 is
input  to a laser-driver (LDdrv) of the OP unit 13 as
the laser  blinking/drive signal (DECEFMW) necessary
to form a pit and  the light strategy signal
(WriteStrategy) after the image  data is subjected to
CIRC and EFM coding processing. At the  time, the data
is written at a timing corresponding to a
predetermined position through a file system using an
address of a frame unit, which is obtained from an
FMDT  signal obtained by decoding ATIP, as a
reference. Data  begins to be written first from a
position which skips an  area of about 20 megabytes
which acts as a lead-in area in a  subsequent close
session. [0066]  B. Overwrite Operation to Optical
Disc: In the data recording apparatus 1 according to
the  embodiment, although data is recorded to the
optical disc 25 30  based on the file system according
to UDF defined by OSTA,  the data recording apparatus
1 has a feature in that it  executes overwrite
recording to an overwritable recording  



medium such as DVD-RW, DVD+RW, CD-R, and the like
while  securing compatibility between the apparatus 1
and a replay  only apparatus for disc. [0067]  When
user data is recorded to the overwritable optical
disc according to UDF, there is exemplified a method
of  using a space bitmap descriptor (SBD), in which
the unused  state of each area is described in a
bitmap format, to  manage a space area in a partition
to which file data is  recorded. However; in a UDF
format whose version number is  2.5 and later, since
an optical disc whose access type is 1,  that is, a
read only optical disc is prohibited to record  SBD, a
type 4 disc has a problem in that it has no
compatibility between a data recording apparatus and a
replay only apparatus. [0068]  To cope with this
problem, the embodiment is arranged  such that when
user data is overwritten to a recording  medium, for
example, an overwritable optical disc and the  like
such.as DVD-RW, DVD+RW, CD-RW according to UDF, the
user data is overwritten while managing a space area
by a  format which does not conflict with the
prohibition, which 31  prohibits recording of SBD, of
the UDF format having the  version number 2.5 and
later indicating that SBD is not to  be recorded. 



[0069]  Specifically, there are contemplated two
methods. In  one of the methods, overwrite recording
is executed while  maintaining a space area in a
partition by uniquely creating  a file or data for
describing the space area independently  of SBD. In
the other of the methods, although overwrite
recording is executed to a partition making use of SBD
while  a disc is loaded, when the disc is discharged,
pointer  information to SBD is deleted after it is
saved as a save  file or data so that it is concealed
from a replay only  apparatus, and then restored when
the disc is loaded again.  The respective methods will
be described below in detail.  [0070] B-1. Method of
Maintaining the Inside of Partition Using  Unique
Space Area Description File/Data In the method, to
overwrite user data to a recording  medium,. for
example, an overwritable optical disc and the  like
such as DVD-RW, DVD+RW, CD-RW according to UDF, when a
disc is subjected to initialization processing, space
area  description data for managing a space area of a
partition is  uniquely created outside of the
partition or a space area  description file for
managing a space area of a partition is 32  uniquely
created in the partition.  [0071] The format of the
contents of the space area  



description data and the space area description file
is not  particularly limited as long as they include
information for  managing a space area on an optical
disc. The embodiment  has such a data structure that
it has a bitmap corresponding  to the respective
sectors of the optical disc and the number  of
effective bits. Further, when a corresponding sector
is  already used, on (that is, value 1) is written to
the  respective bits in the bit map, whereas when a
corresponding  sector is unused, off (that is, value
0) is written thereto.  [0072] Fig. 3 shows a data
layout just after initialization  processing is
executed to the optical disc when the space  area
description data is uniquely created outside of the
partition. [0073]  For example, standard information
called VRS (Volume  Recognition Sequence) is written
from a 16th logic sector  from the innermost
periphery. VRS is composed of one or a  plurality of
volume structure descriptors (Volume Structure
Descriptors) in which information such as a type,
identifier,  version information as to a volume
structure is described.  Since the contents themselves
of VRS do not directly relate 33  to the gist of the
present invention, they are not explained  here in
detail. [0074]  



Further, file system data such as VDS (Volume
Descriptor Sequence), LVIS (Logical Volume Integrity
Sequence), AVDP (Anchor Volume Descriptor Pointer) is
recorded to a logic sector area outside of the
partition in  which the user data is stored as a file.
[0075]  VDS is data which describes information as to
the  contents of a volume structure such as pointer
information  to a route directory, and the like, and
two VDSs are  disposed. AVDP is pointer information
indicating the two  VDSs. LVIS describes the number of
files, the number of  directories, and the remaining
amount of a medium in a  partition. [0076]  It is
permitted in UDF to optionally dispose VDS and  LVIS
in a logic sector area outside of a partition.
However,  it is determined as one of the restrictions
and indispensable conditions that AVDP is to be
recorded to at  least two locations of a 256th logic
sector, a final  recorded logic sector number N, and a
logic sector number  located 256 sectors before the
logic sector number N.  [0077] 34  Accordingly, the
file data in the partition can be accessed in the
sequence of AVDP -* VDS -> file set  descriptor (FSD)
-> file entry (FE) of route directory -*  



information control block (ICB) of route directory ->
file  identification information descriptor (FID) in
route  directory --> ICB of file -3 data. [0078]  Just
after the initialization, a user data file is not  yet
recorded in the partition, and only a file set
descriptor sequence (FSDS) and the FE and FID of the
route  directory exist. The space area in the
partition can be  managed as data of such a bitmap
format that 1 is set to an  unused sector and 0 is
written to a used area. In an  example shown in Fig.
3, the bitmap data is written as space  area
description data outside of the partition. VDS
includes pointer information to the space area
description  data. The area, to which the space area
description data is  recorded, is handled as a used
area so that it is not  referred to by Unallocated
Space Descriptor. [0079]  Further, Fig. 4 shows a data
layout just after the  initialization processing is
executed to the optical disc  when a space area
description file, to which data for  managing a space
area is written, is uniquely created in the
partition. 35  [0080) For example, VRS is written from
the 16th logic sector  from the innermost periphery.
Further, file system data  



such as VDS, LVIS, AVDP is recorded to the logic
sector area  outside of the partition in which user
data is stored as a  file. Although it is permitted in
UDF to optionally dispose  VDS and LVIS in the logic
sector area outside of the  partition, it is
determined that AVDP is to be recorded to  at least
two locations of a 256th logic sector, a final
recorded logic sector number N, and a logic sector
number  located 256 sectors before the logic sector
number N (as  described above). [0081)  The space area
in the partition can be managed as data  of such a
bitmap format that 1 is set to an unused sector  and 0
is written to a used area. Just after the
initialization, the user data file is not yet record
in the  partition, and only FSDS, the FE and FID of
the route  directory, a space area description file
for storing data  showing a space area by a bit map,
and the FE to the space  area description file exist
in the partition. In an example  shown in Fig. 4,
bitmap data, in which a space area  description file
and an area used to record the FE thereof  are also
shown by a bit 0, is written to a space area
description file. 36  [0082] Fig. 5 shows a processing
procedure for formatting the  optical disc in the
format of a flowchart. 



[0083]  First, file system data according to UDF is
recorded on  the disc (step S1). Specifically, VRS is
written from, for  example, the 16th logic sector from
the innermost periphery.  Further, the file system
data such as VDS, LVIS, AVDP is  recorded to the logic
sector area outside of the partition  in which the
user data is stored as the file. [0084]  Then, record
possible or impossible identification data  defined
separately is recorded (step S2), thereby the disc
formatting is finished. [0085]  The record possible or
impossible identification data  is data as to an
unused area in the partition, the space  area in the
partition is shown by a bitmap format. As shown  in
Fig. 3, the record possible or impossible
identification  data can be recorded as the space area
description data  outside of the partition. In this
case, in the record  processing of the overwrite
possible or impossible  identification data'.at step
S2, the space area description  data is recorded to a
specific position outside of the  partition (refer to
Fig. 6). 37  [0086] Further, as shown in Fig. 4, the
record possible or  impossible identification data can
be recorded as a space  



area description file in the partition. Fig. 7 shows a
processing procedure in this case in the format of a
flowchart. [0087]  First, a space area description
file is recorded in the  partition to manage the space
area (step S21). [0088]  Next, record/update
processing of file system data such  as describing FE
to the space area description file to VDS  and
updating the number of files and the remaining amount
of  the medium in LVIS is executed (step S22). [0089]
Then, the bits of a used area are turned off referring
to a bitmap in the space area description file (step
S23).  For example, the value of a bit position
corresponding to  the recording area of the space area
description file is  rewritten to 0. [0090]  Fig. 8
shows a processing procedure executed when a  disc is
newly loaded in the format of a flowchart.  [0091]
First, the file system data is obtained by a sequence
38  of AVDP -9 VDS and analyzed (step S31).  [0092]
Next, as shown in Fig. 3 or 4, the space area  



description data or the space area description file
which  are recorded is obtained, and determination
processing is  executed to determine whether or not
data can be overwritten  in a partition of a disc
being loaded (step S32). The  determination processing
is separately defined. [0093]  When it is determined
that the overwrite is impossible,  the disc is
recognized as a read only disc thereafter (step  534);
whereas when it is determined that the overwrite is
possible, the disc is recognized as an overwritable
disc  thereafter (step S35). [0094]  Fig. 9 shows a
procedure of overwrite possible or  impossible
determination processing to the disc executed at  S32
of the flowchart shown in Fig. 8. The illustrated
processing procedure is applied when the disc is
formatted  as shown in Fig. 3. [0095]  In this case,
it is confirmed whether or not the space  area
description data exists at a specific position outside
of the partition (step S41). [0096] 39  Further, Fig.
10 shows other procedure of the overwrite possible or
impossible determination processing to the disc
executed at step S32 of the flowchart shown in Fig. 8.
The  



illustrated processing procedure is applied when the
disc is  formatted as shown in Fig. 4. [0097]  In this
case, it is confirmed whether or not the space  area
description file exists in the partition (step S51).
[0098] Fig. 11 shows a processing procedure for
recording the  user data file to the partition of the
disc after the disc  is formatted in the format of a
flowchart. [0099]  First, the space area description
file is read out from  the specific position outside
the partition or from inside  of the partition, and a
space area to which the user data  can be written is
searched referring to the bitmap data  (step S61).
[0100]  Next, the user data file is recorded to the
space area  (step S62). Further, in parallel to the
operation, file  system data record/update processing
such as describing FE  to the user data file to VDS
and updating the number of  files and the remaining
amount of the medium in LVIS is  executed (step S63).
40  [0101] Then, a bit at a bit position corresponding
to the area  to which the user data file is recorded
at S62 is turned off  



referring to the bitmap in the space area description
data  or the space area description file (step S64).
[0102]  In the processing procedure shown in Fig. 11,
the  operation is executed such that each time one
user data file  is recorded in the partition, the file
system is  recorded/updated. However, it is also
possible to  temporarily store file system information
necessary to  overwrite at least two user data files
to a memory such as  the temporary memory medium 6
while the optical disc is  loaded on the recording
unit 4 and to record/update them  together at the
timing when the disc is discharged. [0103]  Fig. 12
shows a data layout after a user data file is  newly
recorded on the data layout shown in Fig. 3. In this
case, when the bitmap of the space area description
data  outside of the partition is referred to, a bit
is turned off  at the bit position corresponding to
the overwritten user  data file. [0104]  Further, Fig.
13 shows a data layout after a user data  file is
newly recorded on the data layout shown in Fig. 4. 41
In this case, when the bitmap in the space area
description  file in the partition is referred to, a
bit is turned off at  the bit position corresponding
to the overwritten user data  



file. [0105]  B-2. Method of Concealing SBD from
Replay Only Apparatus by  Saving Pointer Information
to SBD When Disc Is Discharged In this method, when
the optical disc is initialized in  a format according
to UDF, SBD is recorded. Further, user  data is
overwritten to a partition making use of SBD
regardless of an access type during a period from the
time  the optical disc is loaded on the apparatus to
the time the  optical disc is taken out. [0106]  Then,
when the optical disc 25 is taken out from the
recording unit 4, pointer information to SBD recorded
to a  partition descriptor (PD) in VDS is backupped to
a unique  SBD pointer information save file in a
partition or to  unique SBD pointer information save
data outside of the  partition and then deleted from
VDS. [0107]  Further, when the optical disc 25 is
loaded on the  recording unit 4, it is confirmed
whether or not the SBD  pointer information save file
or the SBD pointer information  save data, to which
the pointer information to SBD is 42  backupped, exist
when file system data is recognized. When  the file or
the data is detected, SBD is restored, and the  user
data is continuously overwritten to the partition
while  



maintaining SBD. [0108]  Thus, according to the
method, the user data is  overwritten while managing a
space area in the partition  making use of SBD.
However, when the optical disc is taken  out from the
recording unit 4, since SBD can not be seen  from the
replay apparatus, it does not conflict with the
prohibition, which prohibits recording of SBD, of the
UDF  format having the version number of 2.5 and
later. Further,  when the optical disc 25 is loaded
again on the recording  unit 4, the user data can be
continuously overwritten to the  optical disc by
restoring SBD. [0109]  Fig. 14 shows a data layout
just after the  initialization processing is executed
to the optical disc  when SBD is used. [0110]  For
example, VRS is written from the 16th logic sector
from the innermost periphery. Further, file system
data  such as VDS, LVIS, and AVDP is recorded to a
logic sector  area outside of the partition in which
user data is stored  as a file. Although it is
permitted in UDF to optionally 43  dispose VDS and
LVIS in the logic sector area outside of the
partition, it is determined that AVDP is to be
recorded to  at least two locations of the 256th logic
sector, the final  



recorded logic sector number N, and the logic sector
number  located 256 sectors before the logic sector
number N (as  described above). [0111]  Just after the
initialization, the user data file is  not yet
recorded in the partition, and FSDS, FE and FID of
the route directory and a space area are recorded to
SBD.  The space area in the partition is managed in
SBD as data  shown by a bitmap, and a bit 0 is also
recorded to the  recording area in which SBD is
recorded. PD (described  above), which is pointer
information to SBD, is recorded in  VDS. [0112]  Fig.
15 shows a disc initialization procedure in this
case. The access type of the disc is made
overwritable, and  UDF file system data is recorded
(step S71). That is, the  file system data such as
VDS, LVIS, and AVDP is recorded to  the logic sector
area outside of the partition as well as  SBD is
recorded in the partition. [0113]  Fig. 16 shows a
processing procedure for recording the  user data file
in the partition of the disc after it is 44  formatted
in the format of a flowchart.  [0114] First, a space
area, in which the user data can be  



written, is searched referring to the bitmap recorded
to SBD  (step S81). [0115]  Next, the user data file
is recorded to the space area  (step S82). Further, in
parallel to the operation, file  system data record
and update processing such as describing  FE to the
user data file to VDS and updating the number of
files and the remaining amount of the medium in LVIS
is  executed. [0116]  Then, the bit at the bit
position corresponding to the  area, in which the user
data file and FE thereof are  recorded at step S82, is
turned off referring to the bitmap  in SBD. [0117]  In
the processing procedure shown in Fig. 16, the
operation is executed such that each time one user
data file  is recorded in the partition, the file
system is  recorded/updated. However, it is also
possible to  temporarily store file system information
necessary to  overwrite at least two user data files
to a memory such as  the temporary memory medium 6
while the optical disc is 45  loaded on the recording
unit 4 and to record/update them  together at the
timing when the disc is discharged.  [0118] 



Fig. 17 shows a data layout after a user data file is
recorded on the data layout shown in Fig. 14. In this
case,  when the bitmap of SBD in the partition is
referred to, a  bit is turned off at the bit position
corresponding to the  overwritten user data file.
[0119]  In the UDF format whose version number is 2.5
and later,  an optical disc whose access type is 1,
that is,. a read only  optical disc is prohibited to
record SBD. Thus, when the  optical disc 25 is taken
out from the recording unit 4, a  manipulation for
concealing SBD is applied to the replay  only
apparatus. Specifically, the pointer information to
SBD recorded to the partition descriptor (PD) in VDS
is  backupped to unique SBD pointer information save
data  outside of the partition or to unique SBD
pointer  information save file in the partition and
then deleted from  VDS. [0120]  Fig. 18 shows a
processing procedure for backupping the  pointer
information to SBD recorded in the partition
descriptor (PD) in VDS as the unique SBD pointer
information  save data outside of the partition in the
format of a 46  flowchart. (0121]  The BD pointer
information save data for saving the  



pointer information to SBD recorded to the partition
descriptor (PD) in VDS is recorded to a specific
position  outside of the partition (step S91), and the
information of  PD is deleted from VDS. [0122)  Then,
the access type of the disc is set to read only,  and
the file system data is updated (step S92). [0123]
Although SBD itself is left remained in a partition,
PD  is deleted from VDS. Thus, as long as the
information of PD  is not restored to VDS from the SBD
pointer information save  data outside of the
partition, existence of SBD is concealed  (refer to
Fig. 19). Accordingly, in the read only optical  disc,
since this is equivalent to keep the UDF format whose
version number is 2.5 and later and which prohibits
recording of SBD, the disc discharged from the
recording  unit 4 can be used by being loaded on the
replay only  apparatus. [0124]  Further, Fig. 20 shows
a processing procedure for  backupping the pointer
information to SBD recorded in the  partition
descriptor (PD) in VDS as the unique SBD pointer 47
information save data outside of the partition in the
format  of a flowchart. [0125]  



A space area, in which the user data can be written,
is  searched referring to the bitmap recorded to SBD.
Then, a  SBD pointer information save file is created
to save the  pointer information to SBD recorded to
the partition  descriptor (PD) in VDS, the file and
the file entry (FE)  thereof are recorded to the space
area searched in the  partition (step 101), and the
information of PD is deleted  from VDS. [0126]  Next,
file system data record/update processing such as
describing FE to the SBD pointer information save file
to  VDS and to updating the number of files and the
remaining  amount of the medium in LVIS is executed
(step 5102). [0127]  .Next, a bit at the position
corresponding to the area  in which the SBD pointer
information save file and FE  thereof are recorded at
step 5102, is turned off referring  to the bitmap in
SBD (step 5103). [0128]  Then, the access type of the
disc is set to read only,  and the file system data is
further updated (step 5104).  [0129] 48  Although SBD
itself is left remained in the partition, PD is
deleted from VDS. Thus, as long as the information of
PD is not restored to VDS from the SBD pointer
information  



save data in the partition, existence of SBD is
concealed  (refer to Fig. 21). Accordingly, in the
read only optical  disc, since this is equivalent to
keep the UDF format whose  version number is 2.5 and
later and which prohibits recording of SBD, the disc
discharged from the recording  unit 4 can be used by
being loaded on the replay only  apparatus. [0130]  On
the other hand, when the optical disc 25 is loaded  on
the recording unit 4, whether or not the SBD pointer
information save file or the SBD pointer information
save  data, to which the pointer information to SBD is
backupped,  .exists at the time the file system data
is recognized, and  when the file or the data is
detected, PD is restored to VDS  to thereby restore a
state in which overwriting can be  executed while
maintaining SBD. [0131]  Fig. 22 shows a processing
procedure executed when a  disc is newly loaded on the
recording unit 4 in the format  of a flowchart. [0132]
First, the file system data is obtained in the
sequence 49  of AVDP -* VDS and analyzed (step Sill)
[0133] Next, it is determined whether or not data can
be  



overwritten in the partition of a disc being loaded by
determination processing defined separately (step
5112).  The procedure of the determination method is
different  depending on whether SBD pointer
information is saved as  data outside of the partition
data or as data in the  partition. [0134]  When it is
determined that the overwrite is impossible,  the disc
is recognized as a read only disc thereafter (step
S114), whereas when it is determined that the
overwrite is  possible, the disc is recognized as an
overwritable disc  thereafter (step S115). [0135]
Fig. 23 shows procedure of the overwrite possible or
impossible determination processing to a disc executed
at  step S112 of the flowchart shown in Fig. 22. The
illustrated processing procedure is applied when the
SBD  pointer information is saved as data outside of
the  partition as shown in Fig. 19. [0136]  In this
case, it is confirmed whether or not the SBD  pointer
information save data exists at a specific position 50
outside of the partition (step S121).  [0137] When the
existence of the SBD pointer information save  



data is confirmed, the pointer information to'SBD is
restored as PD information at a normal position, that
is, in  VDS (step S122). [0138]  Then, the access type
of the disc is set to  OverWritable, and the file
system data is updated (step  S123). [0139]  As shown
in Fig. 19, when the disc is discharged, only  PD is
deleted from VDS, and SBD itself is left remained in
the partition. When the PD information is restored
from the  SBD pointer information save data outside of
the partition  to VDS through the overwrite possible
or impossible  determination processing shown in Fig.
23, SBD can be  restored to a reference possible state
again(refer to Fig.  24). Thereafter, a file can be
overwritten in the partition  of the disc while
maintaining SBD. [0140]  Further, Fig. 25 shows a
procedure of the overwrite  possible or impossible
determination processing to the disc  executed at step
5112 of the flowchart shown in Fig. 22. The
illustrated processing procedure is applied when the
SBD 51  pointer information is saved as a file in the
partition as  shown in Fig. 21. [0141]  



In this case, it'is confirmed whether or not the SBD
pointer information save file exists (step 5131).
[0142]  When the existence of the SBD pointer
information save  data is confirmed, the pointer
information to SBD is  restored as the PD information
at the normal position, that  is, in VDS (step 5132).
[0143]  Then, the access type of the disc is set to
OverWritable, and the file system data is updated
(step  5133). [0144]  As shown in Fig. 21, when the
disc is discharged, only  PD is deleted from VDS, and
SBD itself is left remained in  the partition. When
the PD information is restored from the  SBD pointer
information save file in the partition to VDS  through
the overwrite possible or impossible determination
processing shown in Fig. 25, SBD can be restored to a
reference possible state again (refer to Fig. 26), and
thereafter a file can be overwritten to the partition
again  while maintaining SBD. Industrial Applicability
52  [0145] The present invention is described above in
detail  referring to the specific embodiment. However,
it is  



apparent that persons skilled in the art can correct
the  embodiment or substitute other embodiment for it
within the  scope which does not depart from the gist
of the present  invention. [0146]  Although the
description explains mainly explain the  embodiment to
which the present invention is applied when an
overwrite is executed to an overwritable optical disc
according to the UDF format defined by OSTA, the gist
of the  present invention is by no means limited
thereto. When a  file system format, in which such a
similar restriction that  information such as SBD as
to a space area in a partition  which is necessary to
overwrite user data must be concealed  from a replay
only format exists, is applied, a similar  advantage
can be obtained by applying the present invention.
Further, the type of a recording medium is not
particularly  limited to the optical disc. [0147]  In
short, since the present invention is disclosed as  an
example, the contents disclosed in the description
should  not be interpreted restrictively. That is, the
scope of the  appended claims should be taken into
consideration to judge 53  the gist of the present
invention. 54  CLAIMS 



1. A data recording apparatus for executing overwrite
to a disc having a partition on which a file can be
overwritten according to a predetermined file system.
format,  wherein, in the predetermined file system
format, it is  permitted to record space area
description information,  which manages a space area
in a partition when the overwrite  is used,.in the
partition as well as it is prohibited to  record the
space area description information in the  partition
when replay. only is used, the data recording
apparatus comprising: disc initialization means for
recording the space area  description information,
which manages the space area in the  partition, on the
disc when the disc is initialized; data recording
means for searching a space area in the  partition
referring to the space area description  information
recorded on the and recording file data to the
searched space area as well as updating the
description  information; space area.description
information concealing means for  concealing the space
area description information so as to  be used for
replay only; and disc discrimination means for
detecting whether or not  a disc is overwritable when
the disc is loaded and 55  determining whether or not
overwrite can be executed making  use of the space
area description information. 



2. A data recording apparatus according to claim 1,
wherein it is determined in the predetermined file
system  format that the space area description
information in which  recording in the partition is
prohibited when the replay  only is used, has a
specific name; the disc initialization means records
the space area  description information for managing
the space area in the  partition as data at a specific
position outside of the  partition or records the
space area description information  in the partition
as a file having a file name other than the  specific
name; and the disc discrimination means discriminates
whether or  not the disc is overwritable depending on
whether the space  area description information, which
manages the space area  in the partition, exists at
the specific position out side  of the partition of
the loaded disc or a file, to which the  space area
description information having the file name  other
than the specific name is recorded, exist. 3. A data
recording apparatus according to claim 1,  wherein:
the predetermined file system format determines that a
volume descriptor sequence (VDS), which is composed of
a set  of information as to a volume structure
including pointer 56  information to a route directory
in the partition, is  disposed outside of the
partition and that point information  



(PD) to the space area description information (SBD)
whose  record in the partition is prohibited when the
replay only  is used is recorded in the volume
descriptor sequence (VDS); the disc initialization
means records the space area  description information
(SBD) in the partition when the disc  is initialized;
the data recording means updates the partition
description information (SBD) in the partition when
the file  data is recorded in the partition; the space
area description information concealing means  deletes
the point information (PD) to the space area
description information (SBD) recorded in the volume
descriptor sequence (VDS) after the point information
(PD) to the space area description information (SBD)
in the  partition is backupped; and disc
discrimination means discriminates whether or not  the
disc is overwritable depending on whether or not the
loaded disc has a backup of the point information (PD)
to  the space area description information (SBD) as
well as the  backupped point information (PD) is
restored in the volume  descriptor sequence (VDS) so
that the space area description  information (SBD) in
the partition can be used. 4. A data recording
apparatus according to claim 3, 57  wherein the space
area description information concealing  means records
the backup of the point information (PD) to  



the space area description information (SBD) as data
at a  specific position out of the partition or as a
file in the  partition as well as reads pointer
information to the file  entry in the volume
descriptor sequence (VDS); and the disc discrimination
means discriminates whether or  not the disc is
overwritable depending on whether backupped  data
exists at a specific position outside of the partition
or pointer information to a backupped file entry
exists in  the volume descriptor sequence (VDS). 5. A
data recording apparatus according to claim 1,
wherein the predetermined file system format is UDF
(Universal Disc Format) defined by OSTA (Optical
Storage  Technology Association). 6. A data recording
method of executing overwrite to a  disc having a
partition on which a file can be overwritten
according to a predetermined file system format,
wherein, in  the predetermined file system format, it
is permitted to  record space area description
information, which manages a  space area in a
partition when the overwrite is used, in the
partition as well as it is prohibited to record the
space  area description information in the partition
when replay  only is used, the data recording
apparatus comprising; disc initialization means for
recording the space area 58  description information,
which manages the space area in the  partition, on the
disc when the disc is initialized; 



data recording means for searching a space area in the
partition referring to the space area description
information recorded on the and recording file data to
the  searched space area as well as updating the
description  information; space area description
information concealing means for  concealing the space
area description information so as to  be used for
replay only; and disc discrimination means for
detecting whether or not  a disc is overwritable when
the disc is loaded and  determining whether or not
overwrite can be executed making  use of the space
area description information. 7. A computer program,
which is described in a  computer-readable format to
execute processing for executing  overwrite to a disc
having a partition on which a file can  be overwritten
on a computer according to a predetermined  file
system format, wherein, in the predetermined file
system format, it is permitted to record space area
description information, which manages a space area in
a  partition when the overwrite is used, in the
partition as  well as it is prohibited to record the
space area  description information in the partition
when replay only is  used, the computer program
causing a computer to execute: 59  a disc
initialization procedure for recording the space area
description information, which manages the space area



in the partition, on the disc when the disc is
initialized;  a data recording procedure for searching
a space area in the partition referring to the space
area description  information recorded on the and
recording file data to the  searched space area as
well as updating the description  information; a space
area description information concealing  procedure for
the space area description information so as  to be
used for replay only; and disc discrimination means
for detecting whether or not  a disc is overwritable
when the disc is loaded and  determining whether or
not overwrite can be executed making  use of the space
area description information. 




