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SPECIFICATION 

OPTICnL DISK REPRODUCTION APPARATUS AND 

METHOD FOR CONTROLLING OPTICAL DISK REPRODUCTION APPARATUS 

5 

TECHNICAL FIELD 

The present invention relates to an optical disk reproduction 

apparatus and a method for controlling an optical disk reproduction 

apparatus and, more particularly, to ·an optical disk reproduction 

10 apparatus which can successively reproduce data recorded on an 

optical disk and a method for controlling the optical disk 

reproduction apparatus,. 

BACKGRQUND ART 

15 - An optical disk reproduction ~pparatus has a servo for 

controlling rotation of an optical disk and a position of an optical 

pickup so as to correctly read out data recorded on the disk at 

a constant rate. The servo is-easily affected by vibrations~ or 

flaws or dusts on the disk and thus, reading of data ls sometimes 

20 interrupt~d. Therefore, a shockproof function is required to 

resume reading of data from an appropriate position so as to prevent 

data from being output discontinuously, even when the reading of 

data is interrupted. At this time, since a position where the 

reading of data is to be resumed cannot be decided only by the control 

25 o.r a position of the optical pickup,- the above-described position 
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for resumption is usually decided after the data is confirmed by 

using the shockproof function. 

Fig.5 is a block diagram illustrating a structure of a prior 

art musical CD reproduction apparatus. A disk 21 is a CD having 

5 musical data recorded thereon. An optical pickup 22 irradiates a 

laser light to the disk 21 to read the musical data recorded on 

the disk 21. An analog signal processi-ng unit 23 obtains conditions 

of tracking and focusing from the data read by the optical pickup 

22 as well as binarizes the data read by the optical pickup 22. 

IO A servo 24 controls the tracking and the focusing of the optical 

pickup 22. A digital signal processing unit 25 comprises a CIRC 

(Cross-Interleave-Reed-Solomon Code) processing unit 251, a 

formatting circuit 252, a memory arbitration circuit 2 53, an output 

data FIFO memory 254, a comparator 255, and a buffering resumption 

15 request generating circuit 256, and processes data binarized by 

the analog signal processing unit 23 to output processed data as 

reproduced data. A memory 26 temporarily stores the data processed 

by the digital signal processing unit 25. A microcomputer 27 

oblalns ln.ro.r:maLion !.rom Lhe .respeclive elemenLs and conL.cols 

20 operations of the respective elements. 

An operation of the prior art musical CD reproduction apparatus 

will be described. The optical pickup 22 irradia.tes a laser light 

to the disk 21 and converts a light reflected from the disk 21 into 

a signal to output the signal to the analog signal processing unit 

25 23. The analog signal processing unit 23 outputs conditions of 
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tracking and focusing to the servo 24 on the basis of the signal 

from the optical pickup 22 as well as binarizes the signal from 

the optical pickup 22 to output a binarized signal to the digital 

signal processing unit 25. The servo 24 outputs a control signal 

5 to the optical pickup 22 on the basis of the information from the 

analog signal processing unit 23 to control the tracking and the 

focusing. The CIRC pro·cessing unit 251 performs, for the binarized 

data, EFM {Eight to Fourteen Modulation) demodulation, separation 

of CD (Compact Disk)-DA (Digital Audio) data from subcode data, 

10 and error correction processing for the CD-DA data, and outputs 

processed data to the formatting circuit 252. The formatting 

cir_cuit 252 converts the CD-DA data output from the CIRC processing 

unit 251 into a prescribed format .and then outputs converted data 

to the memory 2 6 via the memory arbitration circuit 253. Data 

15 buf.fer.ed in the memory 26 is read out at a prescribed rate to be. 

sent to the output data FIFO memory 254 Via the memory arbitration 

circuit 253, and output the same as reproduced data. An amount of 

the data stored in the memory 26, being controlled by the 

microcomputer 27, does not exceed a capacity of the memory 26. 

20 During reproduction from the disk 21, when the microcomputer 

27 detects, on the basis of the information from the servo 24, that 

an error occurs in the reading of data, the microcomputer 7 instructs 

the digital signal processing unit 25 to interrupt the buffering 

as well as instructs the servo 24 to move the optical pickup 22 

25 Lo a position bt:?foL·e the position o~ data where the reading error 
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occurs on the disk 21. In addition, the latest block of data 

buffered in the memory 26 is kept in the comparator 255 as 

expectation data. 

The comparator 255 captures the CD-DA data read out from the 

5 disk 21 a'fter the opLic;al pickup 22 moves, and compares the CD-DA 

data with the expectation data. The comparator 255 outputs "H" when 

a.ll. the data are in coincidence, and outputs "L" when at least one 

of the data is in uncoincidence, to the buffering resumption request 

generating circuit 256. 

10 When the buffering resumption request generating circuit 256 

receives "H" from the comparator 255, the buffering resumption 

request generating circuit 256 requests the formatting circuit 252 

to resume the buffering, and then the formatting circuit 252·resumes 

the buffering from data following to the CD-DA data whic.:h i's judged 

15 in coincidence by the comparator 255. On the other hand, when the 

buffering resumption request generating circuit 256 receives "L" 

from the comparator 255, the microcomputer 27 instructs the servo 

24 to move the optical pickup 22 to a further forward position, 

and continues to compare the CD-DA data with the expectation data 

20 until the comparator 255 outputs "H". 

Usually, when the CD-DA data is reproduced by an optical disk 

.reproduction apparatus having the above-described structure, the 

data read out from the disk 21 is controlled to be read out at a 

hiqher rate than that of data output as reproduced data from the 

25 output data FIFO memory 254. That is·, a rate of buffering data in 
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the memory 26 is higher than a rate of rP.ading out data from the 

memory 26. Therefore, even when the buffering to the memory 26 is 

interrupted, the output data FIFO memory 254 reads out· the data 

stored in the memory 2 6 at a prescribed ra.te and outputs reproduced 

5 data.. That is, while data is stored in the memory 26, the optical 

disk reproduction apparatus can output reproduced data 

continuously. 

In addition, Japanese Published Patent Application 

No.Hei.9-17124 discloses another shockproof function utilizing 

10 subcode data. When the buffering is interrupted, the shockproof 

function disclosed hereln reads out and holds time information 

contained in subcode data which is written last, returns a CD pickup 

unit to an interruption point, then·compares time information of 

subcode data included in data read out thereat with the time 

15 information held at the interruption, and instructs a timing of· 

the buffering resumption •. 

On the other hand, when data is read out by the optical disk 

reproduction apparatus, errors may creep in the data. Further, 

there is a possibility that errors still remain in data after error 

20 correction is performed and that the data containing the errors 

are output as reproduced data. Here, in many cases, the errors 

contained in the reproduced data are of a negligible level. 

Particularly, in case of a musical CD where adjacent data have high 

correlations, even if a few errors are contained in the reproduced 

25 data, the errors cannot be recognized by the human ear in many cases. 
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In the prior art optical disk reproduction apparatus as 

described above, errors occurring also during a usual reproduction, 

independent of the buffering interruption, may be cor.tained in the 

expectation data held in the comparator 255 and the CD-DA ·data. 

5 Therefore, in some cases, the comparator 255 cannot -confirm 

coincidence of all data sequences and thus, the buffering cannot 

be resumed. 

The present invention is made to solve the above problems, and 

it is an object of the present i.nvention to provide an optical disk 

10 _reproduction apparatus which can appropriately instruct buffering 

resumption, even when errors occurring in data independent of the 

buffering interruption are contained. 

In addition, in the method disclosed in Japanese Published 

Patent Application No.Hci~9-17124, since the CD-DA data is not 

15 bu~fered by directly utilizing the time information of subcode data, 

a timing of the buffering and a timing of reading subcode data do 

not always completely coincide. Therefore, when the buffering is · 

resumed on the basis of the confirmation of only the subcode data, 

it may occur that discontinuous data are buffered. 

20 The present invention is made to sol vc the above problems, and 

25 

it is an object of the present invention to provide an optical disk 

reproduction apparatus and a controlling method theLefoL, which 

apparatus can appropriately instructs the buffering resumption 

without utilizing the subcode data. 
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DISCLOSURE Of 'l'HE INVEN'l'ION 

The present invention provides an optical disk reproduction 

apparatus which receives a ref~ected light obtained by irradiating 

a laser light to an optical disk thereby reading data recorded on 

5 the optical disk, temporarily buffers the data in a successively 

rewritable memory having a prescribed capacity, and then outputs 

the data as reproduced data, and comprises control means for 

re~uming reading the data from the optical disk when buffering to 

the memory is interrupted, data coincidence detec.ting means for 

10 dividing first data buffered in the memory before the buffering 

interruption and second data read out by the control means into 

'' n" groups, respectively, and detecting whether the first data and 

the second data are in coincidence for each group, and a buffering 

resumption request geneiat~ng circuit for instructing a timing of 

15 buf·fering resumption on the basis of a result of the data coincidence 

detecting means. 

Further, in the present invention, the data coincidence 

detecting means further comprises plural comparators each of which 

holds the first data and the second data, which are divided into 

20 the plural groups, one group by one, and compa.res the both data 

to decide whether e~r.h group of the divided data are in coincidence, 

an adder for obtaining a total number of the groups, for which groups 

it is decided that the first data and the second data are in 

coincidence, and a subtracter for obtaining a value of (a prescribed 

25 decision threshuld)- (the to'tal numbe.r} I (the value of "n"), and the 
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bu!fering resumpticr. request generating circuit instructs the 

timing of buffering resumption when the value obtained by the 

subtracter is 0 or less. 

Further, in the present invention, the deci si.on threshold can 

5 be set manually. 

Further, in the present invention, the decision threshold is 

a ratio of an amount of data which is correctly reproduced to an 

amount of data which is reproduced by the optical disk reproduction 

apparatus. 
_. 

10 Further, the present invention provides a control method for 

controlling an optical dlsk reproduction apparatus which receives 

a reflected light obtained by irradiating a laser light to an optical 

disk thereby reading data recorded on the optical disk, tem:fi"orarily 

buffers the data in a successively rewritable memory having a 

115 prescribed capacity, and then outputs the data as reproduced datai 

and comprises a control step for resuming reading the data from 

the optical disk when buffering to the memory is interrupted, a 

data coincidence detecting step for dividing first data buffered 

in the memory before the buffering interruption and second data 

20 read out in the control step into "n" groups, respectively, and 

detecting whether the first data and the second data are in 

coincidence for each group, and a buffering resumption request step 

for instructing a timing of buffering resumption, on the basis or 

a· result of the data coincidence detecting step. 

25 Further, the present invention provides a storage medium 
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storing a program code for executing the optical disk reproduction 

apparatus control method. 

Further, in the present invention, the data coincidence 

detecting step further comprises a comparison step for holding_ the 

5 !l.rst data and the second data, which are divided into the plural 

groups, one group by one, and comparing the both data thereby 

deciding whether the data are in coincidence, an addition step for 

obtaining a tolal number of the groups, for which groups it is 

decided that the first data and the second data are in coincidence, 

10 and a subtraction step for obtaining a value of (a prescribed 

decision threshold) - (the total number) I (the value of "n"), and the 

bl.1fferin9 resumption request step instructs the timing of buffering 

resumption when the value obtained in the subtraction step is O 

or less. 

15 . Further, the present invention provides a storage medium 

storing a program code for executing the optical disk reproduction 

apparatus control method. 

Ar.r.or.ding to the present invention, when the buffering to a 

memory is interrupted for some reason, the optical disk re·production 

20 apparatus can resume the reading of data from the optical disk, 

divide each of the first data buffered in the memory before the 

buffering interrup~ion and the second data read out after the 

buffering interruption into plural g:z:oups, and detect whether the 

first data and the second data are in coincidence for each group, 

25 and instruct the timing of buffering resumption on the basis of 
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that result. Therefore, even if an error occurring also at normal 

reproduction, independent of the buffering interruption, is 

contained in data to be compared, the buffering resumption can be 

instructed appropriately. 

5 In addition, according to the present invention, the optical 

disk reproduction apparatus instructs the timing of buffering 

resumption by utilizing the CD-DA data. Therefore, the timing of 

buffering can be instructed more correctly, with relative to an 

Optical disk reprOdUCtiOD apparatUS and a COntrOl method therefor I 

10 in which the timing cf the buffering resumption is instructed by 

utilizing only the subcode data. 

BRIEF DESCRIPTION OF THE DBAWINGS . ~-~ . 

Fig .1 is a block diagram illustrating a structure Of an''optical 

15 disk reproduction apparatus according to a preferred embodiment 

of the present invention. 

Fig. 2 is a flowchart for explaining an operation of the optical 

disk reproducti.on apparatus when a reading error occurs during the 

reproduction from an optical disk. 

20 Fig. 3 is a block diagram illustratiQg structures of a 

continuous data detector and a buffering resumption request 

generating circuit. 

Fig. 4 is a flowchart for explaining operations of the continuous 

data detector and the buffering r.esumption request generating 

25 c.:i.rc.:ui t. 
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Fig.5 is a block diagra~ illustrating a structure of a prior 

art musical CD reproduction apparatus. 

BEST EMBODIMENTS FOR EXECUTING THE INVENTION 

5 Bendnafter, the preser.t invention will be described in more 

detail, with reference to the accompanying drawings. 

Fig. 1 is a block diaqram illustrating a structure of an optical 

disk reproduction apparatus according to a preferred embodimenl 

of the present invention. An optical disk 1 is a co· having musical 

10 data recorded thereon. An optical pickup 2 irradiates a laser light 

to the optical disk 1 to read the musical data recorded on the optical 

disk 1. An analog signal processing unit 3 obtains conditions of 

tracking and focusing trom the data read by the optical pickup 2 

as well as binarizes the data read by the optical pickup 2. A servo 

. 15 4 controls the tracking and the focusing of the optical pickup 2., 

A digital signal processing unit 5 comprises a CIRC processing unit 

51, a formatting circuit 52, a memory arbitration circuit 53, an 

output data FIFO memory 54, a continuous data detector 55, and a 

bufferin_g resumption request generating circuit 56, and processes 

20 data binarized by the analog signal processing unit 3 to output 

processed data as reproduced data. A memory 6 temporarily stores 

the data pLoces~~<l by the digital signal processing unit 5. A 
. 

microcomputer 7 obtain·s information from the respective elements 

and controls operations of the respective elements. 

25 An operation or Lhe optical disk .reproduction apparatus 
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according to the preferred embodiment will be desc~ibed. The 

optical pickup 2, being controlled by the servo 4, irradiates a 

laser light to the optical disk 1 and converts a light reflected 

from the optical disk 1 into a signal, and outputs the signal to 

5 the analog signal processing unit 3 ~ The analog signal processing 

unit 3 outputs conditions of trncking and focusing to the servo 

4 on the basis of the signal from the optical pickup 2 as well as 

binarizes the signal from the optical pickup 2 to output a binarized 

signal to the digital signal processing unit 5. The ·servo 4 outputs 

IO a control signal to the optical pickup 2 on the basis of the 

informaLlon from the analog ·signal processing ·unit 3, thereby 

controlling the tracking and the focusing. 

The digital signal processing unit 5 receives the data.binarized 

by the analog signal processing unit 3 in the CIRC processing unit 

15 51, and the CIRC processing unit 51 performs the EFM demodulation, 

the separation of CD-DA data from subcode data, and the error 

correction processing of the CD-DA data, and outputs processed data 

to the formatting circuit 52. The formatting circuit 52 converts 

the CD-DA data output from the CIRC processing unit 51 into a 

20 prescribed format, and buffers converted dala ln the memory 6 via 

the memory arbi tr at.ion circuit 53. The data buffered in the memory 

6 is read out to be sen~ to the output data FIFO memory 54 via the 

memory arbitration circuit 53 at a prescribed rate, and output the 

same as reproduced data. The data output from the output data FIFO 

25 memory 54 is controlled to be read out at a lower rate than that 
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of the data read out from the optical disk 1. That is, a rate of 

burrerlng data in the memory 6 is higher than a rate of reading 

out data from the memory 6. The buffering into the memory 6 is 

controlled by the microcomputer 7, according to a capacity of the 

5 memory 6. 

When the buffering of the CD-DA data into the memory 6 is 

interrupted for some reason and thereafter the reading from the 

disk 1 is resumed, Lh~ continuous data detector 55 detects whether 

data before the buffering interruption and data after the reading 

IO resumption coincide. According to the result of the continuous 

data detector 55, the buffering resumption request generating 

circuit 56 instructs a timing of buffering resumption to the 

formatting circuit 52. 

Fig. 2 is a f.J,.owchart for explaining an opera t.ion of the optical 

15 di s-k reproduction apparatus, when the microcomputer 7 detects that 

an error occurs in the reading of data during the reproduction from 

the optical disk 1, on the basis of the information from the servo 

4 and the digital signal processing unit 5. The operation of the 

optical disk reproduction apparatus in case a reading error occurs 

20 will be described with reference to figs.1 and 2. 

When an error occurs in the data reading, the digital signal 

processing unit 5 interrupts the buffering in accordance with an 

instruction from the microcomputer 7 in step Sl. Next, in step S2, 

the servo 4 moves the optical pickup 2 to a position before a position 

25 of data where a Leadlng error occurs on the optical disk 1, in 
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accordance with an instruction from the microcomputer 7. The 

position to which the optical pickup 2 is to be moved is decided 

on the basis of an address of the data which has already been read 

out. 

5 Then, in step 53, the continuous data detecloL 55 divides a 

data sequence of a block, which is one block before the block for 

which the buffering is interrupted among the data stored in the 

memory 6, into n pieces (n is an integer which is 2 oz: more) of 

data, and holds divided d~ta sequences as expectation· data sequences, 

10 in accordance with an instruction from the microcomputer 7. 

In step S4, after moving its.position in accordance with an 

instruction from the servo 4, the optical pickup 2 reads out a data 

sequence of one block from the optical disk 1. In step SS, the analog 

signal processing unit 3 binarizes the read ot:t data sequehce. In 

15 step S6, ·the CIRC processing unit 51 performs the above-described 

processings to a binarized data sequence to generate a CD-DA data 

sequence, and output the CD-DA data sequence to the continuous data 

detector 55. 

In ::;tep S7, the continuous data detector 55 divides· the CD-DA 

20 data sequence into n pieces as in step S3 to capture the divided 

data sequences, and decides whether the expectation data sequence 

and the CD-DA data sequence are the same for each divided data 

sequence. When it is decided that the both data are the same (YES) 

in step 57, the processing goes to step SB and the buffering 

25 resumption request generating circuit 56 outputs a bu!!ei:.i.ng 
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resumption trigger signal to the formatting circuit 52. The 

trigger signal is output in such a timing that the CD-DA data which 

is output from the CIRC processing unit 51 can be buffered 

immediately after it is decided YES in step 57. When detecting the 

5 buffering resumption trigger signal, the formatting circui't 52 . 

converts the CD-DA data into a prescribed format and resumes the 

buffering to the memory 6 (step 59). 

On the other hand, when it is decided that the both data are 

not the same (NO) in step S7, the processing goes to step S20 and 

IO the microcomputer 7 instructs the servo 4 to move the optical pickup 

2 to a further forward position. Thereafter, the processin~ goes 

back to step S4 and the above operations are repeated. Here, the 

operations from steps Sl to .S.3. can be .,performed in random order. 

Structures -and operations.of the continuous data detector 55 

15 and· the bufferi n·g resumption request generating circuit 56 will 

be described in more detail. Fig. 3 is a block diagram illustrating 

the structures of the continuous data detector 55 and the buffering 

resumption request generating circuit 56. The continuous data 

detector 55 comprises comparators 11-1 to 11-n for dividing each 

20 of the expectation dc"J.to. sequence and the CD-DA data sequence into 

"n" groups, respectively, and comparing data sequences for ear.h 

g.roup, an adder 12 for obtaining a total number of groups, for which 

groups it is decided that the expectation data sequence and the 

CD-DA data sequence are the same, and a subtracter 13 for comparing 

25 a calcu·laL.ion result of the adder 12 with a continuous data decision 
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threshold R. 

Flg. 4 ls a .fluwdic:trt for explaining operations of the continuous 

data detector 55 and the buffering resumption request gene~ating 

circuit 56, and shows steps 53, S7, and SB in the flowchart of Fg.2 

5 in more detail. The operations of the continuous data detector 55 

and the buffering resumption request generating circuit 56 will 

be described with reference to figs.I to 4. 

In step 5100 (corresponding to step 53 in fig. 2), the 

comparators 11-1 to 11-n divide a data sequence of a block just 

10 before the block, for which block the buffering is interrupted among 

blocks of the data stored in the memory 6, into ."n" groups-, and 

captures the divided data sequence, one group by one, as an 

expectation data sequence. For example, when a data sequence 

comprises 200 pieces of data, the data sequence is -div±ded into 

15 10 · (=n) groups successively from the head, each group comprising 

20 pieces of data. '!'hen, the data sequences divided into 10 groups 

are input to the 10 comparators, one group by one. 

When the CD-DA data is generated in step S6 of Fig.2, the 

comparators 11-1 to 11-n divide a CD-DA data sequence into n pieces 

20 and capture the divided CD-DA data sequences, respectively, in step 

5101, as in step SlOO. 

In step 5102, each of the comparators 11-1 to 11-n compares 

the CD-DA data sequence with the expectation data sequence, and 

decides whether each pair of the expectation data sequences and 

25 the CD-DA data sequences, which are divided lnlo n pieces, 
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respectively, are in coincidence. To the adder 12, "H" is output 

when the both data sequences are in coincidence, and "L" is output 

when the both data sequences are in uncoincidence. 

In step SllO, the adder 12 additionally counts the number of 

5 "H", which are oulpul !.rom the comparators 11-1 to 11-n to obtain 

the total number m. In step Slll, the adder 12 obtains a value m/n 

and output the value m/n to the subtracter 13. 

In sLep 5120, the subt.i:acter 13 subtracts the value m/n from 

the continuous data decision threshold R set by the microcomputer 

10 7, and outputs a value R-m/n to the buffering resumption request 

generating circuit 56. Here, the continuous data declslon 

threshold R can be freely set by the microcomputer 7. For example, 

a normal data reproduction ra_tio ~hich means a ratio of correct 

reproduction by the optical disk reproduction apparatus can be.set 

15 as R (for example, when 90% of data is correctly.reproduced, R =. 

9/10). or, ari arbitrary value can be input by a user. When R = 

1, it means that the data recorded on an optical disk and the 

reproduced data are completely thP. same. When R is set in 

consideration of the rate of data reproduction at normal states, 

20 it can be judged whether an error included in data to be compared 

comes from the buffering interruption or comes f rorn the errors 

generated by the normal reproduction. 

In step Sl30, the buffering resumption request generating 

circuit 56 decides whether the value of R-m/n is 0 or less, i.e., 

25 whether Lhe compa..n:!d CD-DA data is .in coincidence with the 
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expectation data. When it is decided in step 5130 that the value 

of R-m/n is O or less (YES), i.e., the compared CD-DA data is in 

coincidence with the expectation data, the processing goes to step 

5131 (corresponding to_ step SB in fig.2} and the buffering 

5 .resumption request generating circuit 56 generates a buffering 

resumption trigger signal and outputs the trigger signal to the 

formatting circuit 52. The formatting circuit 52 which has 

received the trigger signal reswnes the buffering (step 59) . 

When it is decided in step Sl30 that R-m/n i~ not 0 or less 

10 (NO), i.e., the compared CD-DA data is in uncoincidence with the 

expectation data, the processing goes to step 5133 and the buffering 

resumption reque~t generating circuit 56 requests the microcomputer 

7 to move the optical pickup 2, and then the processing goes back 

to step SlOl. 

Jn · Tn the optical disk reproduction apparatus 'according to the 

pref er.r:ed embodiment ot· the present invention, the rate of buffering 

data ·into the memory 6 is controlled to be higher than the rate 

of reading out data from the memory 6. Therefore, even if the 

buffering into the memory 6 is interrupted, the output.data FIFO 

20 memory 54 reads out duta stored in the memory 6 at a prescribed 

rate and continues to output reproduced data, while the data are 

being stored in the memory 6. The above-described steps 52 to S9 

are carried out while the output data FIFO memory 54 are outputting 

the reproduced data. 

25 As described above, the optical disk reproduction apparatus 
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of the preferred embodiment divides the expectation data and the 

CD-DA data into plural groups to perform comparison, and decides 

the timing for buffering resumption on the basis of the number of 

groups which are in coincidence and the continuous data decision 

5 threshold R. Therefore, when R is decided in consideration of the 

data reproduction ratio at normal states, it can be judged whether 

an error included in data to be compared comes from the buffering 

interruption or comes from the error generated by normal 

reproduction, which enables instructing the buffering resumption 

10 appropriately. 

In addition, the optical disk reproduction appa:ratus according 

to the pref erred embodiment can instruct the timing of buffering 

resumption more correctly, bec~use it utilizes not the subcode data 

but the CD-DA data. 

15 _ In the foregoing, the optical disk reproduction apparatus which 

can appropriately instruct the buffering resumption when errors 

occur in reading from the optical disk for some reason, is described. 

However, the above-described embodiment can also be applied to the 

control of data which is to be buffered into the memory 6. That 

20 is, since the rate of outputting the reproduced data is smaller 

than the rate of buffering data into the memory 6, when it comes 

Lo a ~tate where data are stored in the memory 6 to its uppermost 

capacity, the buffering to the memory 6 is interrupted. Even in 

case where such buffering interruption occurs, if the microcomputer 

25 7 is set such that the operation described in Lhe flowchart of fig. 2 
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is carried out, the buffering resumption can be instructed correctly 

without deteriorating the continuity in the reproduced. data. 

In addition, the present invention can be applied not only to 

an apparatus for reproducing an optical disk having CO-PA data 

5 recorded thereon but also to an apparatus for reproducing an optical 

disk which is used as a Read Only Memory (ROM) for a computer. In 

the latter case, it is required to add a function of a CD-ROM decoder 

to the optical disk reproduction apparatus of the above-described 

embodiment. 

10 Further, the object of the present invention is achieved by 

a microcomputer in an optical disk reproduction apparatus 

performing reading from a storage medium having a program code of 

a software which realizes the function of the embodiment-recorded 

thereon. There!o.re, the storage medium having the program code 

15 rec·orded thereon constitutes the present invention. 

APPI,ICABILITY IN INDUSTRY 

As described above, the optical disk reproduction apparatus 

and the control method therefor according to the present invention 

20 are appropriately applied to an apparatus for reproducing an optical 

disk which has CD-DA data recorded thereon or which is used as a 

Read Only Memory (ROM) for a computer. 
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CLAIMS 

l. An optical disk reproduction apparatus which receives a 

reflected light obtained by irradiating a laser light to an optical 

5 disk thereby rt:?ading data recorded on the optical disk, temporarily 

buffers the data in a successively rewritable memory havin·g a 

prescribed capacity, and then outputs the data as reproduced data, 

comprising: 

control means for resuming reading the data from the 

10 optical disk when buffering to the memory is interrupted; 

data coincidence detecting means for dlvldlng first data 

buffered in the memory before the buffering interruption and second 

data read out by· the control m~ans into "n" groups, respectively, 

and detecting whether the first data and the second data are in 

15 coincidence for each group; and 

a buffering resumption request generating circuit for 

instructing a timing of buffering reswnption on the basis of a result 

of the data coincidence detecting means. 

2. The optical disk reproduction apparatus of Claim 1 wherein 

20 the data coincidence detecting means further comprises: 

plural comparators each of which holds the first data and 

Lhe s~cund data, which are divided into the plural groups, one group 

by one, and compares the both data to decide whether each group 

of the divided data are in coincidence; 

25 an adt.ier for obtaining a total number of the groups, for 

-
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which it is decided that the first data and the second data are 

in coincidence; and 

a subtracter for obtaining a value of: 

(r.l prP.scri bed decision threshold) - (the total number) I (the 

5 value of "n"), and 

the buffering resumption request generating circuit instructs 

the timing of buffering resumption when the value obtained by the 

subtracter is O or less. 

3. The optical disk reproduction apparatus of Claim 2 wherein 

10 the decision threshold is set manually. 

4. The optical disk reproduction apparatus of Claim 2 wherein 

the decision threshold is a ratio of an amount of data which is 

correctly reproduced to an amount of data which is reproduced by 

the optical disk reproduction apparatus. 
' . ~. ~ . 

15 5. A method for controlling an optical disk reproduction 

apparatus which receives a reflected light obtained by irradiating 

a lase.r: llghl to an optical disk thereby reading data recorded on 

the optical disk, temporarily buffers the data in a successively 

rewritable memory havinq a prescribed capacity, ,and then outputs 

20 the data as reproduced data, comprising: 

a control step for resuming reading the data from the optical 

disk when buffering to the memory is interrupted; 

a data coincidence detecting step for dividing first data 

bu"ffeT.ed in the memory before the buffering interruption and second 

25 data read out in the control step into '"n" groups, respective.Ly, 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
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and detecting whether the first data and the second data are in 

coincidence for each group; and 

a buffering resumption request step for instructing a timing 

of buffering resumption, on the basis of a ~esult of the data 

5 coincidence detecting step. 

6. The optical disk .reproduction apparatus control method of 

Claim 5 wherein 

the data coincidence detecting step further comprises: 

a comparison step for holding the first data and the second 

10 data, which are divided into the plural groups, one group by one, 

and comparing the both data thereby deciding whether the data are 

in coincidence; 

. an addition step for o~tainin9 a total number of the groups, 

fOL which groups it is decided that the first data and the second 

15 data are in coincidence; and . 

a subtraction step for obtaining a value of: 

(a prescribed decision threshold) - (the total number) I (the 

value of "n") , and 

the buffering resumption request step instructs the timing of 

20 buffering resumption when the value obtained in the subtraction 

step is O or less. 

7. A computer-readable storage medium storing a program code 

for executing the optica1 disk reproduction apparatus control 

method of Claim 5. 

25 8. A cornpuLe.r-i:eadable storag~ medium storing a program code 

111111~1111~ 1~111111111111 
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for executing the optical disk reproduction appaxatus control 

method of Claim 6. 
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