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(57) ABSTRACT

An encoding method for recording gap regions or sectors
having repeated data 1s disclosed. At least one sector 1s
entirely encoded and stored in a memory builer of the optical
recording system. If the currently encoded are gap regions or
sector having repeated data embedded 1n the fields of user
data, only those portions affected by the modified header will
be encoded to derve associated P code and QQ code. The error
detection code 1s firstly generated in the mode 1 standard
when a gap region 1s encoded. P code 1s then encoded for
those regions affected by the sequentially modified header
and error detection code, while associated Q code 1s then
derived according the modified header, error detection code,
and P code. In the mode 2 form 1 and mode form 2 standards,
only those regions affected by the sequentially modified
header should be re-encoded again. Since the remaining por-
tions employ the same data as the last encoded one 1n the
memory builer so that the encoding performance would be

significantly upgraded whatever encoding standards are
employed.

31 Claims, 4 Drawing Sheets
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ENCODING RECORDING DATA ON
OPTICAL DISKS

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS-REFERENCE 10O RELATED
APPLICATION

This patent application is a reissue application for com-

monly assigned U.S. Pat. No. 7,023,784, issued Apr. 4, 2006
from U.S. patent application Ser. No. 10/400,574, filed on
Mar. 28, 2003.

BACKGROUND

1. Field of the Invention

The present invention 1s related to an encoding method for
recording data on a compact disk (CD), and more particularly,
to an encoding method that can efficiently upgrade the data
encoding performance when an optical recording system
records gap regions or sectors including repeated data onto a
compact disk.

2. Background of the Invention

[Recently, optical] Optical disks have become an impor-
tant and popular storage media for holding a huge volume of
data. Generally, the data that 1s ready to be recorded onto a
compact disk 1s divided and encoded 1nto a plurality of sectors
by following standard formats such as the sector structures
shown in FIGS. 1to 3. In these figures, the unit of data 1s byte,
and there are 23352 bytes included 1n a sector. FIG. 1 1s a
schematic diagram of the first encoding form (e.g., mode 1
standard), which 1s adapted to encode data for application
software. FIGS. 2 and 3 respectively show the second encod-
ing form (e.g., mode 2 form 1 standard) and the third encod-
ing form (e.g., mode 2 form 2 standard) that both of them are
adapted for encoding video/audio data.

The conventional encoding method 1s described by making,
reference with FIG. 1. A host such as a personal computer
(PC) firstly transters a user data 13 having 2048 bytes to an
optical recording system, e.g. a compact disk-recordable
(CD-R) drive or a compact disk-rewritable (CD-RW) drive.
The optical recording system then generates a synchronous
code 11 and a header 12 for the user data 13, while an error
detection code 14 (EDC) 1s generated according to the syn-
chronous code 11, header 12, and the user data 13. Sequen-
tially, after a zero code 15 1s attached (with 4-byte length), an
error correction code 16 (ECC) 1s next generated according to
the header12, userdata 13, EDC 14, and the zero code 15. The
first encoding form (or the C3 encoding procedure) 1s com-
pleted when the above encoding procedure terminates,
wherein the ECC 16 includes a P code 161 (P-parity check
code) and a Q code 162 (Q-parity check code). Sequential
encoding procedures, including C2 and C1 encoding proce-
dures, are then performed to the complete encoded data under
the mode 1 standard.

Sometimes the optical recording system will record so-
called gap regions on the compact disk within the data record-
ing procedures. For example, when an audio or music CD 1s
recording, the optical recording system may record a lot of
gap regions (€.g., 2 seconds, about 1350 gap regions) adjacent
to a just recorded song betfore recording another one. Besides,
if the so-called butfer-under-run occurs during data recoding
operations, the optical recording system will also record gap
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regions on the current compact disk and wait for the data
stored 1n butlers reaches to a predetermined threshold again.
In comparison with a normal sector, these gap regions usually
contain repeated information (e.g., all bit 0°s) stored therein,

and contents of the gap regions will be repeated except the

header 12, 22 and 32, the EDC 14, 25 and 35, and the ECC 16
and 22.

As shown 1n FIG. 1, when a sector 1s being encoded, the
ECC 16 will be generated according the header 12, user data
13, EDC 14 and zero code 15, while the ECC 26 will be
derived according to the user data 24 and EDC 25 as shown in
FIG. 2. However, since the [the] user data 13, 24 and 34
occupy most of the entire sector portions and they usually
store repeated data as mentioned above, the conventional
approach is [obvious] an inefficient way for encoding infor-
mation due to a time-cost as well as resource-cost[approach is
employed for the optical recording system].

Accordingly, the aforementioned conventional encoding
scheme obviously includes many disadvantages waiting for
further improvements. The present invention therefore dis-
closes a solution for overcoming these disadvantages of the
prior art scheme.

SUMMARY OF THE INVENTION

The principal object of the present invention 1s to provide
an encoding method for recording data on a compact disk so
that the encoding efficiency can be sigmficantly
upgraded[than before].

In the preferred embodiment, the disclosed method pro-
vides an encoding method adapted for recording gap regions
or sectors having repeated data that these repeated data are not
always entirely encoded so as to upgrade encoding efficiency.

In accordance with the present invention, the optical
recording system will encode at least one gap region or sector
having repeated data firstly. The non-repeated portions such
as the headers of the following gap regions or sectors in
memory builer of the optical recording system are then modi-
fied. Encoding procedures are then actuated for those portions
alfected by the modified header, while those unatiected por-
tions are not encoded again since the unaflected ones 1n the
memory buller are not changed during the encoding proce-
dures. The current encoded sector or gap region 1s then deliv-
ered to actuate following encoding procedures before being
recorded onto a compact disc

In the embodiment, when a header 1s modified in the
memory butler under the mode 1 standard when gap regions
are encoded, the error detection code will be changed accord-
ing to the modified [heard] Zeader simultaneously. The opti-
cal recording system then only encodes those portions
aifected by the modified header and error detection code. In
another embodiment, since only the header changes as dii-
ferent gap regions in the mode 2 form 1 standard and the mode
2 form 2 standard, only those portions affected by the modi-
fied headers will be encoded by the optical recording system.
Total time-cost regarding the encoding procedures will be
significantly reduced since the bus bandwidths for accessing
data 1s significantly reduced.

Numerous additional features, benefits and details of the
method of the present invention are described 1n the detailed
description which follows.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram of the first encoding form;
FIG. 2 1s a diagram of the second encoding form:;
FIG. 3 1s a diagram of the third encoding form; and
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FI1G. 4 1s a flow chart of the preferred embodiment accord-
ing to the present invention.

Table 1 1s a coding table of the first encoding form 1.
Table 2 1s a coding table of the Q code of the first encoding
form 1.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Please reter to FIG. 1 and by making reference to Tables 1
and 2. Table 1 1s the coding table of the mode 1 standard (the
sync code 11 of the first encoding form 1s not included 1n
Table 1), while Table 2 1s the coding table of the QQ code 162
of the mode 1 standard. The word addresses (a word 1s com-
posed of two bytes) are respectively marked as 0~1169 in
Table 1, and the contents of the first encoding form 1s mapped
into Table 1 orderly. For example, the header 12 1s stored 1n
words 0~1, the user data 13 employs 1024 words 2~1023 for
storing purpose, the error detection code 14 1s stored 1n words
1026~1027, while the fields of words 1028~1031 1s used to
store zero code 15. Furthermore, the P code 161 and the
code of the error correction code 16 are respectively stored 1n
words 1032~1117 and 1118~1169.

Since all information of the gap regions i1s stored into a
memory buffer of the optical recording system for encoding,
[purpose] purposes, the operating flows of the embodiment
are described based on the memory builer in the following
paragraphs. The first embodiment demonstrates the operating
flows when the optical recording system encodes data under
the mode 1 standard. During the operation of recording data
onto a compact disk, the optical recording system will encode
whole portions of the first sector (or, at least one sector stored
in the memory bufler currently). Thereafter, the optical
recording system will generate a synchronous code 11 and a
header 12 for the user data 13, while an error detection code
14 (EDC) 1s then derived according to the synchronous code
11, header 12, and the user data 13 when the mode 1 standard
1s followed. If gap regions are currently encoded, only the
header 12 of the first sector (which indicates the first gap
region now) will be changed (in fact, the content of header 12
will plus an 1integer one to indicate the header of the next gap
region), which will also attect the error detection code under
the mode 1 standard. Accordingly, the optical recording sys-
tem will partially encode the next gap region to those non-
repeated [potions] portions (or affected portions), e.g. those
portions aifected by the modified header 12 (such column and
rows including information regarding the modified header 12,
EDC 14 and P code 161 under the mode 1 standard). All gap
regions are encoded by following the atorementioned steps so
that encoding efficiency will be significantly upgraded since
most of the entire sectors do not need to be repeatedly
encoded except the first gap region. On the other hand, 11 the
currently encoded sector [are] is not a gap region, error cor-
rection code (ECC) 16 including P code and Q code are then
derived by the optical recording system based on header 12,
user data 13, EDC 14, and zero code 15. Please note that the
optical recording system may employ the disclosed method
of the embodiments for encoding sectors having repeated
data embedded 1n their user data 13 1n order to decrease
required time-cost regarding encoding procedures. Any ordi-
nary person having skills 1n the art may modify the embodi-
ment [as applications] but all similar rearrangements and
modifications within the [spirits] spirit of the embodiment
should included in the appended claims.

The first encoding operation when encoding sectors having,
non-repeated data (1.e., non-repeated data 1n their fields of
user data 13) 1s described as follows. Please refer to Table 1
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4

firstly. The optical recording system will generate P code 161
according to the data stored in rows R0~23, while the derived
P code 1s then stored 1into rows R24~25 Taking column CO0 as
an example (the other columns will be manipulated 1n the
same way ), the optical recording system will encode the data
in addresses 0, 43, 86 . . . 989 to derive corresponding parity
check codes before storing 1n addresses 1032 and 1075.

Please now refer to Table 2. The optical recording system
will generate QQ code 162 according to the data in column
C'0~C'42 after P code 161 1s derived, while the derived
code 162 1s then stored into column C'43~44. Taking column
R'0 as an example (the other rows will be encoded as the same
manner), the optical recording system will encode the data in
addresses 0, 44, 88 . . . 730 to generate corresponding parity
check codes, while the derived parity check codes are then
stored 1n addresses 1118 and 1144.

On the other hand, the second encoding operation when
encoding gap regions or sectors having repeated data is
described as follows. The optical recording system will firstly
detect whether the gap region or sector encompasses repeated
information or not. Please note that the gap regions basically
including repeated data stored therein, this detection will be a
step for guarantee purpose. If the detected sector or gap region
1s not a repeated one, the first encoding operation will be
performed, otherwise the optical recording system will per-
form the second encoding operation to generate the error
correction code 16 for those portions unaifected by the modi-
fied header 12.

Taking the first encoding form as an example. Since the
header 12 1n addresses 0~1, the error detection code 14 1n
addresses 1026~1027 and their corresponding parity check
codes 1n addresses 1032, 1033, 1069, 1070, 1075,1076, 1112
and 1113 are changed 1n the memory builer when recording
gap regions under mode 1 standard, the optical recording
system only have to encode those portions affected by the
above addresses during the second encoding operation.

For the sake of clarity, the encoding procedures of those
portions affected by the modified header 12 are described
turther in the following.

(a) Firstly, the optical recording system generates the P
code 161, according to the header 12 and the error detection
code 14. Referring to Table 1, since there are columns C0, C1,
C37 and (C38 include the mformation regarding modified
header 12 and EDC 14, the optical recording system gener-
ates the parity check codes for the data in columns CO0, C1,
C37 and C38 and then stores the derived parity check codes 1n
addresses 1032, 1033, 1069, 1070, 1075, 1076, 1112 and
1113. Taking column CO for example, the optical recording
system will generate parity check codes according to the data
in addresses 0, 43, 86 . . . 989, while these parity check codes
are then stored 1nto the addresses 1032 and 1075.

(b) The optical recording system generates the (Q code 162
according to the header 12, the error detection code 14 and the
P code 161 since modifications to P code 161 will cause
modifications to Q code 162 simultaneously. Referring to
Table 2, the optical recording system generates the Q code

162 according to the data in eight rows R'0, R'11, R'12, R'13,
R'14, R'23, R'24 and R'2S and then stores the generated parity
check codes 1n addresses 1118, 1129, 1130, 1131, 1132,
1141,1142,1143,1144, 1155,1156, 1157,1158, 1167, 1168
and 1169, respectively. Taking row R'0 for example, the opti-
cal recording system generates parity check codes for the data
in addresses 0, 44, 88 . . . 730 and then stores these parity
check codes into the addresses 1118 and 1144. As known by
an ordinary person having skills i the art, the modified
header 12 will directly affect two rows by 1tself, and simul-
taneously affect two rows regarding the EDC 14 under the
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mode 1 standard. Since the P code 161 and Q code 162 will be
alfected to vary their currently stored values by the modified
header 12 and EDC 14, eight additional rows are changed and
need to be encoded 1n the embodiment. Finally, only afore-
mentioned eight rows require to be encoded since some over-
lapped rows must be eliminated.

Please now refer to FIGS. 1 and 4 and by making reference
to Tables 1 and 2, wherein FIG. 4 1s a flow chart of the
encoding method in accordance with the present invention.
The encoding method of the present invention includes those
steps as follows. Please note that the method described below
1s an embodiment of the present invention according to the
mode 1 standard as shown 1n FIG. 1. However, 1n practice,
this method also can apply to mode 2 form 1 and the mode 2
form 2 standards respectively shown i FIGS. 2 and 3, which
may bring more encoding efficiency than that of the mode 1
standard. Detailed descriptions regarding the use of mode 2
form 1 and mode 2 form 2 standards are given later.

Step 401: During data recording operations, the optical
recording system will encode the ready-for-encoding sector
in the memory butler to dertve EDC 14 firstly. Of course, at
least one sector (whether a gap region or a normal sector)
should be encoded by using whole sector data. For example,
there may create memory builer having enough spaces to
store three sectors in practical implementations, and the opti-
cal recording system will perform encoding procedures to all
these three sectors before the operating tlow of FI1G. 4 starts.
Please note that only the headers 12 of the three gap regions
are different since they are given by sequential numerals, e.g.
00000001h, 00000002h, 000000031 are given for these three
gap regions. The optical recording system will modify the
header 00000001h of the first gap region to be 00000004h for
the purpose of indicating the fourth gap region after the first
gap region has been delivered to arisen the following C2 and
C1 encoding procedures. Similarly, the fifth and sixth gap
regions may be encoded by respectively moditying the header
00000002h and 00000003h to be 00000005h, 00000006h
after the second and third gap regions being delivered. An
artisan having ordinary skills in the art may modity the
embodiment as requirements and applications dictate.

Step 402: The optical recording system then [check] ciecks
whether the next sector ready for recording indicates a gap
region (or a sector having repeated data) or not. This step will
be one for achieving the guarantee purpose as above-men-
tioned when encoding gap regions. Based on decision result,
the optical recording system pertorms the following Step 403
i the next sector data does not indicate a gap region, other-
wise the following Step 404 will be performed 1f a gap region
1s going to be encoded.

Step 403: A first encoding operation 1s performed, which
also includes Steps 4031 and 4032 as follows.

Step 4031: Referring to Table 1, the optical recording sys-
tem will perform an encoding operation to derive the P code
161 according to related portions of the encoding format 1n
Table 1. In other words, the data in columns C0~C42 are
sequentially encoded along the direction indicated by rows
R0~R23, while the generated parity check codes are then
stored 1n rows R24~23 Taking column CO0 as an example (of
course the other columns will be encoded as the same man-
ner), the optical recording system will encode the data in
addresses 0,43, 86 . . . 989 and generate corresponding parity
check codes that are stored 1n addresses 1032 and 1075 as
mentioned above.

Step 4032: Referring to Table 2, the optical recording sys-
tem would generate the Q code 162. Taking column R'0 as an
example, the optical recording system will encode the data
mapped to addresses 0, 44, 88 . . . 730 and generate a corre-
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sponding parity check code stored in addresses 1118 and
1144. The encoding procedure of the embodiment 1s com-
plete after this step terminates, while the optical recording
system returns to Step 401 for encoding the successive sectors
Or gap regions.

Step 404: The optical recording system will execute the
second encoding operation, which can be divided into sepa-
rate Steps 4041, 4042 and 4043 described as follows.

Step 4041: By comparing with the former encoded data,
the optical recording system will firstly detect whether the
ready-for-encoding sector or gap region encompasses
repeated data or not. This step may be eliminated or remained
for confirmation purpose as applications since the optical
recording system understands whether the currently encoding
sector 1s a gap region (or a sector having repeated data stored
in the filed of user data 13) or not. The optical recording
system will switch to Step 4031 to perform the first encoding
operations 11 the current encoding sector or gap region does
not include repeated data. Otherwise the optical recording
system will go on the following Step 4042.

Step 4042: The optical recording system generates the
parity check code, 1.e., the P code 161, according to those
non-repeated portions (or “affected” portions) that are
aifected by the modified header 12 and EDC 14. Please now
refer to Table 1, the optical recording system generates the
parity check code according to the data mapped to columns
C0, C1, C37 and C 38 and stores the generated parity check
code m addresses 1032, 1033, 1069, 1070, 1075, 1076, 1112
and 1113. Taking column C0 for example, the optical record-
ing system will generate a parity check code mapped to
addresses 1032 and 1075 according to the data mapped to
addresses 0, 43, 86 . . . 989. Morecover, the optical recording
system will generate the parity check code of the P code 161
corresponding to the repeated portions by copying that of the
former encoding data.

Step 4043: The optical recording system generates the
code 162 according to the non-repeated portions affected by
the modified header 12 and EDC 14. Please note that only the
header 12 mapped to addresses 0~1, the EDC 14 mapped to
addresses 1026~1027 and their corresponding parity check
code (P code) mapped to addresses 1032, 1033, 1069, 1070,
1075, 1076, 1112 and 1113 are non-repeated portions here.
Please refer to Table 2 now, the optical recording system will
generate the Q code 162 according to the data mapped to rows
R'0, R'11, R'12, R'13, R'14, R'23, R'24 and R'25 and then
stores the generated parity check code 1n Addresses 1118,
1129,1130,1131,1132,1141,1142,1143,1144,1155, 1156,
1157, 1138, 1167, 1168 and 1169. Taking row R'0 for
example, the optical recording system will generate a parity
check code mapped to addresses 1118 and 1144 according to
the data in addresses 0, 44, 88 . . . 730. Moreover, the optical
recording system does not need to generate QQ code 162 for
those repeated portions since the Q code 162 regarding the
repeated portions has been calculated and stored i the
memory buffer already when encoding the first gap region.
The second encoding operation 1s complete when this step
terminates and the current encoded gap region can be deliv-
ered for recording onto a compact disc. Finally the optical
recording system returns to Step 401 for encoding the sequen-
tial gap regions.

Since the encoding method of the present invention only
encodes the non-repeated portions of the gap region, time-
cost for encoding the gap region will be effectively reduced so
that the data encoding efliciency can be significantly
upgraded due to the system resource being efficiently used. In
another embodiment, there 1s no additional portion 1n the
memory builer atfected by the modified headers 22 and 32




US RE43,019 E

7

under the mode 2 form 1 and mode 2 form 2 standards,
respectively. In other words, the EDC 25 and ECC 26 1n the
mode 2 form 1 standard, and the EDC 35 in the mode 2 form
2 standard will remains the same as the former encoded
results when only the header 1s modified. Therefore, only

t

nose portions related to the headers require to be encoded by

t

ne optical recording system, that is, only those rows and

columns that include the modified header need to be encoded
in these two embodiment. Totally encoding time will be sig-
nificantly reduced since the bus bandwidths for accessing

8

data will be significantly reduced whatever mode 1, mode 2
form 1, or mode 2 form 2 standards are employed.
Although the present mvention has been described with
reference to the preferred embodiment thereof, 1t will be
5 understood that the mvention 1s not limited to the details
thereof. Various substitutions and modifications have been
suggested in the foregoing description, and other will occur to
those of ordinary skill 1n the art. Therefore, all such substitu-
tions and modifications are embraced within the scope of the
invention as defined in the appended claims.

1ABLE 1

PRIOR ART

Co Cl C2 C3

RO 0 I 2z 3
R 43 44 45 46
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What 1s claimed 1s:

1. A method for encoding data ready-for-recording on a
compact disk, wherein said ready-for-recording data com-
prises a plurality of data sectors and each of said data [sector]
sectors having a header and a user data, said method com-
prising;:

encoding first sector of said plurality of data sectors;

moditying said header of a second data sector of said

plurality of data sectors, said second data sector being
succeeding to said first data sector;

partially encoding said second data sector by encoding an
alfected portion of said second data sector according to

said modified header when said second sector having
said user data identical to that of said first sector, wherein
a portion of said second data sector that 1s not atfected by
said modified header 1s not varied when said atfected
portion 1s encoded; and

encoding said second sector by using entire data of said

second sector when said second sector has user data
non-identical to that of said first sector.

2. The encoding method as claimed 1n claim 1 wherein said
alfected portion 1s varied with said modified header.

3. The encoding method as claimed 1n claim 2 wherein an
encoding form for recording said optical disk 1s the mode 1
standard.

45
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4. The encoding method as claimed 1n claim 1 wherein said
modified header modified according to a relationship
between said first sector and said second sector.

5. The encoding method as claimed 1n claim 4 wherein said
alfected portion comprises a row including information being
modified by said modified header and a column including
information being modified by said modified header.

6. The encoding method as claimed 1n claim 4 wherein said
aifected portion comprises an error detection code being
modified according to said modified header.

7. The encoding method as claimed 1n claim 4 wherein said
alfected portion comprises an error correction code being
modified according to said modified header.

8. The encoding method as claimed 1n claim 1 wherein said
ready-for-recording data indicates a gap region when all of
said user data 1n said plurality of data sectors are 1dentical.

9. The encoding method as claimed 1n claim 1 wherein
portion of said second data sector that 1s not affected by said

modified header remains the same 1n a memory buffer of an
optical recording system when encoding said second data
sector.
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10. A method of encoding a plurality of data sectors having
identical user data before an optical recording system records
said sector onto a compact disk comprising;:

encoding a first sector of said plurality of data sectors,
wherein each one of said plurality of data sectors having

a header:
modilying said header of a second data sector of said

plurality of data sectors, said second data sector being

succeeding to said first data sector; and
partially encoding said second data sector by encoding an
alfected portion of said second data sector according to
said modified header, wherein a portion of said second
data sector that 1s not affected by said modified header 1s
not varied when said affected portion 1s encoded.

11. The encoding method as claimed in claim 10 wherein
said affected portion 1s varied with said modified header.

12. The encoding method as claimed 1n claim 10 wherein
an encoding form for recording said optical disk 1s the mode
1 standard.

13. The encoding method as claimed 1n claim 12 wherein
said affected portion comprises a row including information
being modified by said modified header and a column 1nclud-
ing information being modified by said modified header.

14. The encoding method as claimed 1n claim 12 wherein
said atfected portion comprises an error detection code being
modified according to said modified header.

15. The encoding method as claimed 1n claim 14 wherein
said affected portion comprises an error correction code being
modified according to said modified header.

16. The encoding method as claimed 1n claim 15 wherein
said currently encoded sector follows a standard adapted to
encode application software.

17. The encoding method as claimed 1n claim 10 wherein
said ready-for-recording data indicates a gap region when all
of said user data 1n said plurality of data sectors are identical.

18. The encoding method as claimed 1n claim 10 wherein
said portion of said second data sector that 1s not affected by
said modified header remains the same 1n a memory butifer of
an optical recording system when encoding said second data
sector.

19. A method for encoding a gap region ready-for-record-
ing onto a compact disk, wherein said gap region comprises a
plurality of data sectors and each of said data sectors having
a repeated user data 1dentical to said other data sectors and a
header that 1s non-identical to said other data sectors, said
method comprising:

encoding a first sector of said plurality of data sectors

according to said repeated user data and said non-re-
peated portion;
modilying said header of a second data sector of said
plurality of data sector according to a relationship
between said first sector and said second data sector, said
second data sector being succeeding to said first data
sector;
encoding an affected portion of said second data sector
according to said modified header, wherein said affected
portion 1s varied with said modified header; and

encoding said second data sector according to an encoding
form said compact disk being employed.

20. The encoding method as claimed in claim 19 wherein
said step of encoding said affected portion of said second data
sector comprises a step of encoding an error detection code of
said second data sector according to a synchronous code of
said second data sector, said modified header, and said iden-
tical user data when said encoding form 1s the mode 1 stan-

dard.
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21. The encoding method as claimed 1n claim 19 wherein a
non-attected portion of said encoded result of said first sector
remains the same when encoding said gap region.

22. The encoding method as claimed 1n claim 19 wherein
said step of encoding said atfected portion of said second data
sector skipped when said encoding form 1s the mode 2 stan-
dard.

23. A method for encoding data veady-for-recovding on a
compact disk, wherein the ready-for-recording data com-
prises multiple data sectors and the individual data sectors
have a header and a user data, the method comprising:

modifving the header of a second data sector of the mul-
tiple data sectors, the second data sector following a
first data sector; and

at least partially encoding the second data sector by
encoding an affected portion of the second data sector
according to the modified header if the second sector has
identical user data to that of the first data sector, wherein
a portion of the second data sector that is not affected by
the modified headevr is not varied if the affected portion is
encoded.

24. The method of claim 23 further comprising encoding

the first data sector before the modifying.

25. The method of claim 23 further comprising encoding
the second data sector by using substantially all data of the
second data sector if the second data sector has usev data that
is not identical to that of the first data sector.

26. The method of claim 23 further comprising:

encoding the first data sector before the modifving; and

encoding the second data sector by using substantially all
data of the second data sector if the second data sector
has user data that is not identical to that of the first data
seclor.

27. A computer-readable storage device storing computer-
executable instructions that, when executed, perform a
method for encoding data veady-for-recording on a compact
disk, wherein the ready-for-recovding data comprises mul-
tiple data sectors and individual data sectors have a header
and a user data, the method comprising:

modifving the header of a second data sector of the mul-
tiple data sectors, the second data sector following a
first data sector; and

at least partially encoding the second data sector by
encoding an affected portion of the second data sector
according to the modified header if the second sector has
identical user datato that of the first data sector, wherein
a portion of the second data sector that is not affected by
the modified header is not varied if the affected portion is
encoded.

28. The computer-readable storvage device of claim 27

wherein the method further comprises.:

encoding the first data sector before the modifying; and

encoding the second data sector by using substantially all
data of the second data sector if the second data sector
has user data that is not identical to that of the first data
seclor.

29. A system for encoding data ready-for-recording on a
compact disk, wherein the ready-for-recording data com-
prises multiple data sectors and individual data sectors have
a header and a user data, comprising:

a component configured to modify the header of a second
data sector of the multiple data sectors, the second data
sector following a first data sector; and

a component configured to encode the second data sector
by encoding an affected portion of the second data sector
according to the modified header if the second sector has
identical user data to that of the first data sector, wherein
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a portion of the second data sector that is not affected by
the modified header is not varied if the affected portionis
encoded.

30. A system for encoding data ready-for-recovding on a
compact disk, wherein the ready-for-recovding data com- 5
prises multiple data sectors and individual data sectors have
a header and a user data, comprising:

means for modifving the header of a second data sector of

the multiple data sectors, the second data sector follow-
ing a first data sector; and 10
means for at least partially encoding the second data sec-
tor by encoding an affected portion of the second data
sector according to the modified header if the second

16

sector has identical user data to that of the first data
sector, wherein a portion of the second data sector that
is not affected by the modified header is not varied if the
affected portion is encoded.

31. The system of claim 30 further comprising:

means for encoding the first data sector beforve the modi-
fving, and

means for encoding the second data sector by using sub-
stantially all data of the second data sector if the second
data sector has user data that is not identical to that of
the first data sector.
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those repions affected by 1he sequentially modified header
and error detection code, while associated (Q code is then
derived according the mﬂdiﬁﬂd header, emor delection code,
and P code. In the mode 2 lorm 1 and maode form 2 slandards,
only those regions affected by the sequentially modified
header should be re-encoded agmn. Since the remaining por-
uons employ the same data as the last encoded one in the
mernory buffer so that the encoding performance would be
significantly upgraded whatever encoding standards are
employed.

31 Claims, 4 Drawing Sheets
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