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been recorded has been devel oped as one sort of a so-terned "CD-ROM.

The ﬁresent invention relates to a reproducing apparatus
capable of reproducing a disc on which still picture (static'
image) data has been recorded.

D ipti, ¢ the Related Art

Varioué diSC'media such as -audio compact discs, i.e.,-a
so-called "read-only disc"” ha?e been popularized. As to audio
compaet discs, digital audio data are recorded on the 'discs to

" reproduce music and the like with high sound qualities. As one
sort of such an audio compact disc (CD-DA), a CD-Graphics (CD-G)
in which still image data has been recorded within subcode data

'is,known;

Fﬁrthermore, such a video CD that not only digital audio

data, but also moving picture data as well as still picture data

have been recorded has been developed as one sort of a so-termed

"CD-ROM" .



2 SUWARY OF THE | NVENTION On the other hand, video CDs are equi pped with
not only a function to nerely reproduce noving picture data, but also a
so-cal ted "playback control function". That is, a still picture (inage)
such as a nenu screen i s reproduced, aqg t he reprodUC|ng operation is
carried out in an user interactive form I[n the above-described playback
function, the menu screen recorded as the still picture data is reproduced,
and then the user perfornms the selection operation in accordance with the

content OFUMMARYNBRUTBEN ERVENTI®N, the data corresponding to the selection
tree selected by the user is reproduced. The noving picture data, the stil
pi cture data, the audio data and the |ike are enployed which nmay be
designated as the reproduced selection tree. In particular, ‘the still inage
such as the neon sheeettheantiande stidkb PDstare eqpippled editiasedt coniheanenu
selection are recorded on a predeterm ned region on a disc as the segnent
play itemfunbitébni To muepslentpfodied heovbvg npiptuter dadat abutThelso a
so-called "playback control function".- That is, a still picture
(image) such as a menu screen is reproduced, and the reproducing
operation is carried out in an user interactive form.

In the above—described playback function, the menu screen
recorded as the still picture data is reproduced, and then the
user performs the.seleétion operation in accordance with the
content of this menu screen. Then, the data corresponding to the
selection tree selected by the user is repréduced. The moving
picture data, the still picture data, the audio data and the like
are employed which may be designated as the reproduced selection
tree.

In particular, thé still image such as the menulscreen, and
the still picture reproduced based on the menu selection aré
recorded on a predetermined region on a disc as the segment pléy
item, which is 1ﬁdé§endent from the moving picture data. There
are some possibilities that a segment play item may be_handled
as moving picture data. \

On the other hand, when data is read out from a.disc, a

portion of read data may be possibly dropped out due to adverse

influenices by disturbance such as defects and finger prints.



are some possibilities that a segnent play item may be handl ed as novi ng
pi cture data. On the other hand, when data is read out froma disc, a

porti-on of read data may be possibly dropped out due.to adverse influences
by di sturbance such as defects and finger prints. - When the still picture

data is reproduced, a great problem may? occur if data is dropped out during
the data reading operation of the disc. In other words, in the case that
the still picture data is reproduced, since the data about one screen which

‘have been onceyjggdegut sﬁiﬁﬂﬁb&&fé%ﬁeﬁ 1 HepHéAuler , 0dt ?%h%dp%eblam

presel ected tinme period e data portion when a portlon of the data read
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i nst ance, ch atrou Ie may hap occur a portion of a nenu

i mage is | ich lps q d for user selectlons then the user cannot
make any %&agg éc thTgkégrve t he above- descrlbed probl ens, according

to the In other words, in the case that the still picture_daté is
reproduced, since the data about one screen which have been once
read out from the disc are continuously outputted ,for a
preselected time period, the data portion when a portion of the
data read from the data is lost would not be eventually displayed
on the screen.

For instance, such a trouble may.happen to occur that if a
portion of a menu image is lost which is required for user
selections, then the user cannot make any menu sglection.

To solve fhe above-described problems. according to the
present invention, in a reproducing apparatus for reproducing a
recording medium on which both of still picture data having at
least variable data 1length, and data length information
corresponding to the still picture data have been recorded, this
reproducing apbaratus is characferizéd by comprising:

a reader for reading out both of said still picture data and
said data length information corresponding to the still picture
data from the recording medium;

a decoder for decoding the étill picture data and also the
data length information corresponding to said still picture data,

which are read out by said reader;



present invention, in a reproducing apparatus. for reproducing a recording

medi um on whi ch both of still picture data having at |east variabl e data

| engtth, amd data | ength information corresponding to the still picture data
have been recorded, this reproducing agpar at us is characterized by
conprising: a reader for reading out both of said still picture data and
said data length information corresponding to the still picture data from
the recording nmedium a decoder for .decoding the still picture data and

al so the data hesghhitenf 6ratb@itt Do £ duvalileagitd 52 dashi btipichuspurat a,
whi ch are read out by said reader; 4 a counter for counting a data

| engt h of dagaddstblbdpbst v4€d d@ésodcoded by said decoder; a conparator for
conparing the data |l ength informati on decoded by the decoder with the data

| engt h count edabYyesui£r L6810 €67 VhpardaRt rald ctatlr 1680t $HEOrRation
j udgenent that the data is
decoded by the decoder with the data length counted by said
counter; and

a coﬁtroller for ﬁaking such a judgement that the data is
dropped out by way of said comparator when the data length
information decoded by the decoder is not coincident with the
data length of the still picture data counted by the counter, and
for controlling said reader to again read out the same still
image data. |

Furthermore, according to the_present invention, it is to
provide a decoder comprising:

a memory controller for controlling read/write operations
of still picture data from/into a memory, which has been
reproduced from a recording medium on which the still picture
data having at least vafiable data length and data length
information corresponding to the still picthre data have béen
recorded;

a picture data length calculator for calculating a picture
data 1ength.c§rresponding to one screen based upon a starting
address and an end address b& detecting header information from

said reproduced still image data;

a separator for separating picture information and variable



dropped out by way of said conparator when the data |length information
decoded by the decoder is not coincident with the data |ength of the stil
picture data counted by the counter, and for controlling said reader to

again read out the sane still- inmage datf. Furthernore, according to the
present invention, it is to provide a decoder conprising: a nenory
controller for controlling read/wite operations of still picture data

frominto a nenory, which has been reproduced froma recordi ng nedi um on

whi ch the %h#gh.ﬁh%h“??oﬂagﬁéﬁa¥é goaﬁcég w@rl 4§a alsd | engt h and dat a

| engt h |n tion correspondl ng e st plcture ta have been

recorded; a pigturg g?;gtggngggrcaLgﬂé f(¥hé*”4§#fﬂH1Q9dgrBh%hurg atd! 2

| engt h correspondln 0 one screen on a startin ess and an end
Gata: o SESRPRBERSr oPYCcREHL: (P ”i%?l“os‘%? oﬁféa%“var. g ¢ 1enFHH"
caiculated by said calculating means; and
a generator for generating a variable length data error
signal when said comparator judges that the variablé length data
separated by the separator is not cqihcident-with the picture

data length calculated by said caléulator.

Fig. 1 is an explanatory diagram for explaining an XA format
of a CD-ROM;

Fig. 2 is an explanatory diagram for explaining screen sizes
of the NTSL/fAL systems; |

Fig. 3A schematically indicates a structure of data recorded
in the MPEG system;

Fig. 3B is a schematic diagram for representing a method for
forming a P—pictﬁre;

Fig. 3C is a schematic diagram for representing a method for
forming a B—pictufe;

Fig. 3D schematically indicates a sequence of a decoded data
which has been recorded in the MPEG system{

Fig. 3E 1s a schematic diagram for illustrating such a mode



5 length data fromsaid reproduced still image data; a conparator for
conparing the variable |l ength data separated by said separator wth the
picture data |l ength cal cul ated by said cal cul ati ng neans; and a generat or
for generating a variable |length data ror_signal when said conparator
judges that the variable length data separated by the separator is not
coincident with the picture data |length calculated by said calculator.

BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is an explanatory diagram for

explaining an XA format of a CO-ROM Fig. 2 is an explanatory diagram for
expl ai ni ngghedr ethe sidads of e¢tneded SihPAthes YMPEGS sylSitgm 3i%6 sehepdedcatd yb
I ndicates a structure of data recorded in the MPEG system Fig. 3Bis a
Schemat i ¢ tHaagmArotied ascar e1debi dgta seréam; for forming a P-picture; Fig.
3Cis a schematic diagramfor representing a method for formng a
B-picture; FigFi3R aahesnénstl ¢alindndacases &equanrcaref of danniedotded
in unit of a single prdgram;
Fig. 4B shows a constructive ratio of the video data to the
audio data, contained in the MPEG data having the above-explained
data structure;

Fig. B5A is an éxplanatory diagram for indicating a basic
structure of a sector.

Fig. 5B schematically shows a structure of data when the
above-described sector is employed as the video sector;

Fig. 5C is an explanatory diagram for explaining a structure
of déta when the above-descfibed sector is employed as the audio -
sector;

Fig. 68A is an explanatory diagram for indicating a recording
format of a CD-DA disc;

Fig. 6B is an explanatory diagram for indicating a recording

format 6f a video CD disc;

Fig. 6C indicates a structure of data recorded at a program

number 1 in case of the video CD disc;

Fig. 7 is an explanatory diagram for explaining a frame

structure;

Fig. 8A is an explanatory diagram for showing subcode data;

Fig. 8B is'an explanatory diagram for indicating a structure



whi ch has been recorded in the MPEG system Fig. 3E is a schematic di agram
for illustrating such a node 6 that the data recorded in the MPEG system
is emcoded to b transmitted as a video data stream Fig. 4A schematically
indicates a structure of data recorded4n unit of a single program Fig. 4B
shows a constructive ratio of the video data to the audio data, contained
in the MPEG data having the above-explained data structure; Fig. 5A is an
expl anatory diagram for indicating a basic structure of- a sector. Fig. 5B
schematical |y .shows a structure of data when the above-described sector is
enpl oyed &F -] d&Fasector; Fig. 5C is an explanatory diagram for '
explaining a structure of data when the above-descri bed sector is enpl oyed
as the audi o s&ditor 9AFil§ apAexplanasepyafhasysm df ey rexh faiming tde: isip-Q
recordi ng

date in a lead-in area;

Fig. 9B is an explanatory diagram for explaining the program
and the sub-Q data in a lead-out area;

Fig. 10 is.an explanatory diagram for indicating TOC data;

Fig. 11 is an explanatory diégram for showing a directory
structure of a video CD; |

Fig. 12 1is an explanatory diagram for explaining a PVD
(principle volume descripter)'of'a video CD;

Fig. i3 is an explanatory diagram for explaining an
information area of a video CD;

Fig. 14 1is an explanatory diagram for explaining disc
information_in the information area of the video CD;

Fig 15 is an explanatory diagram for showing a segment play
item content table in the disc information of the video CD;

Fig. 16 is an explanatory_diagram for indicating a list ID

offset table of the video CD;

Fig. 17 is an explanatory diagram of_showing a play list of

the video CD;

Fig. 18 is an explanatory diagram of indicating a play item

number of the video CD;

Fig. 19 is an explanatory diagram of representing a section

list of the video CD;



format of a CD-DA disc; Fig. 6B is an explanatory diagramfor indicating a
recording format of a video CD disc; Fig. 6Cindicates a structure of data
recorsded at a programnunber 1 in case of the video CD disc; Fig. 7 is an
expl anatory diagramfor explaining a frame structure; Fig. 8Ais an

expl anat ory di agram for show ng subcodeBdata; Fi g. 8B is an explanatory
diagramfor indicating a structure 7 of sub-Q data; Fig. 9Ais an

expl anat ory di agram for explaining the sub-Q date in a lead-in area; Fig.

' ' l,ai ni h d.th b-
'n &l ead-out Biex. 20 T8N SRR BER. M A G A MM el g B ¢
g?t:;vrhg§€§§é€%£@1a%x% %n%aggg gb?granlfor showi ng a dlrectory structure

Fig. 21 is an explanatory diagram for explainihg a_playback
control operation by the list structure of the video CD;

Fig. 22 is an outer view for showing a reproducing.apparatus
according to the present invention;

Fig. 23 1é a schematic block diagram of the reproducing
apparatus according to the present invention; |

Fig. 24 is a schematic block diagram of an MP.EG vide6
decoder according to the present inVentioh; and

Fig; 25 is a flow chart for indicating a process operation
performed when a still picture is reproduced,'according to the
present invention. |

DESCRIPTION OF THE TNVENTTON

Now, a description wiil be made of a reproducing apparatus
capable of reproducing video (picture)/audio information about
a video CD and a CD-DA (digital audio CD and CD-G) as an
embodiment of the present invention. As a video CD, theré is a
réproducing apparatus additionally equipped with a playback
control function. According to ;.this émbodiment. the
first-mentioned reproducing apparatus may have such a playback

control function.

The description will be made 1in accordance with the



Fig. 12 is an explanatory diagramfor explaining a PVD (principle volune
descripter) of a video CD; Fig. 13 is an explanatory diagram for expl ai ning
an information area of a video CD;, Fig. 14 is an exptanatory diagram for
explaining disc information in the infogmation area of the video CD; Fig 15
is an explanatory diagramfor show ng a“segnent play itemcontent table in
the disc information of the video CD;, Fig. 16 is an explanatory diagram for
indicating a list ID offset table of the video CD; -Fig. 17 is an
explanato&y di agram of showing a play list of the video CD; Fig. 18 is an
expl anat ofPldP¥dPEnSEAULRERcat i ng a pl ay item nunber of the video CD; Fig.
19 is an explanatory di agram of representing a section |list of the video
CD; 8 Fig. 20 is an explanatory diagramfor indicating a |ist .

I. DATA STRUCTURE OF VIDEO CD
1. Data mode
a. video data,
b. audio dafa,
¢. hanagement data.
2. -Track structure
3. Sector structure
4. Arrangement on disc
5. TOC and Subcode
6. Directory structure
7. Video CD data track
a. PVD (principle volume descriptor)
.b. Video CD information
bl- disc information,
-b2- entry table,
-b3- 1list ID offset table,
-b4- PSD (pléy sequence descriptor)'
* play list,
# selection list,
# end list.
c. Segment play item

II. PLAYBACK CONTROL' (PBC)



structure of the video CD; Fig. 21 is an explanatory diagram for explaining
a pl ayback control operation by the list structure of the video CD;, Fig. 22
is arf outer view for showi ng a reproduci ng apparatus according to the
present invention; Fig. 23 is a schematoc bl ock diagram of the reproducing
apparatus according to the present invention; Fig. 24 is a schematic bl ock
di agram of an MPEG vi deo decoder according to the present invention; and
Fig. 25 is a flow chart for indicating a process operation performed when a

still picture.i,s,.reproduced, according to the present invention.
DESCRIPTIEN Cki%ﬁEgRNVEﬁ?F&N Now, a description will be nade of a

reproducigﬁ a§§arat s capabl e of reproducing video (picture)/audio
i nfor mati 61 abQUCr&"Gi §88™BBPand a CD-DA (digital audio CD.and CD-G as an
enbodi nent__of the present invention. As a video CD, there is a reproducing

apparatusIJJditﬁgﬁéNF§M§HWiBBeEERBSEU%1%$aVHHﬂ%VHHhtroI functi on.

According to this enbodi nent, the first-nentioned reproduci ng
appar at us lmay ON&$E 8@ERazaprayback control function.

2. Circuit block.

IV. OPERATION DURING REPRODUCTION OF STiLL PICTURE

I. DATA STRUCTURE OF VIDEO CD
1. Data mode

A video CD standard is defined as follows. The MPEG (Moving
Picture Coding Experts Group) system standardized as the high
efficiency coding technique is utilized, and moving picture and
audio data can be reproduced from a CD-ROM disc for longer than
60 minutes. As a consequence, this video CD standard is useful
as a home-use software such as music, movie pictures, and
KARAOKE, and as an educational software, an electric publishing
software. and a game software in combination with a still
picture.

In this video CD, moving'picture data is compressed based
uppn the MPEG éystem, and thié moving picture data is multiplex
on audio data for recording purposes. Furthermore, the
management data .required for the -reproducing operation 1is
recorded on a preselected region.

In Fig. 1, there is indicated a format about data of a video



The description will be nmade in accordance with the 9 foll ow ng
sequence. |. DATA STRUCTURE OF VIDEO CD 1. Data node a. video data, b.
audi @ data, c. managenent data. 2. -Track structure 3. Sector structure 4.
Arrangenent on disc 5. TOC and Subcodey6. Directory structure 7. Video CD

data track a. PVD (principle volume descriptor) b. Video CD information
-bl- disc information, -b2- entry table,

CDh (XA specification).
a. Video Data

As apparent from Fig. 1, as a video recorﬁing format and an
audio recording-format. 1.152 Mbits/sec is allocated to video
data and 64 Kbits/sec to 384 Kbits/sgc are allocated to audio
data. A pixel size (dimension) of the video data
(moving picture) is given as follows: (352 x 240) pixels are
allocated in the case of the NTSC (National Teievision System
Committee) signal (29.97 Hz) and a film (23.976 Hz), whereas (52
X 288) pixels are éllocated in the .case of the PAL (Phase
Alternation.by Line System) signai (25 Hz) .

As a pixel number (quantity) of a still picture, (352‘x 240)
pixels are allocated in the case of the normal level of the NTSC
system, and i704 X 480) pixels are allocated in the'case of the
high definition (precision) level of the NTSC system.

(352 x 288) pixels are ailocated in the case of the normal level
of the PAL System, and (704 x 576) pixels are allocated 1n.the
case of the high definition level of the PAL systemn.

The compressing/ééding operation of video data (moving
picture) is carried out in aécordance with the MPEG system as
follows: Assuminé now that a video (picture) signal before
being compressed is of the NTSC system, a vidéo signal 1is

constructed of 30 frames per 1 second in this case of the NTSC

system.



-b3- list ID offset table, -b4- PSD (play sequence descriptor) * play list,
* selection list, * end list. c. Segnent play itemll. PLAYBACK CONTROL

( PBCF 10 1. List structure, 2. Concrete exanple. I11. ARRANGEMENT OF
REPRODUCI NG APPARATUS 1. CQuter appearangge, 2. Grcuit block. I'V. OPERATION
DURI NG REPRODUCTI ON OF STILL PICTURE |. DATA STRUCTURE OF VIDEO CD 1. Data
nmode A video CD standard is defined as follows. The MPEG (Mving Picture
Codi ng Experts Goup) system standardi zed as the high

In accqrdance with the MPEG system, a video signal is
subdivided into 330 blocks (22 blocks in horizontal direction and
15 blocks in vertical direction within 1 frame), data in each
block is DCT (Discrete Cosined Transfer)-transferred,
and the transferred data is re-qué.ntatizéd to reduce a high
frequency component thereof to zero so as to further reduce a
total number of bits. Then, these blocks are rearranged to
construct a rectangular shape in such a manner that the start
block through the end block_are arranged in a zig-zag fbrm within
this rectangular shape ffom the upper left corner of the 1 frame
screen block to the lower right corner thereof.

A run length coding process is performed so as to further
compress a total number of bits.

With respect to the respective ffames of the video signal
compressed in this manner, the video information about the
temporally front and rear frames is very resemblance to each
other. The information is further compressed by utilizing this
feature, and three different sorts of video
data whose comﬁression degrees are diffepent from each other are
provided with resbect to the video data of 1 frame.

These three sorts of vided data are referred to an i-picture
(Intra Picture), a P-picture (Predicted Picture), and a B-picture
(Bi-directionally predicted Picture).

Then, generhlly speaking. as represented in Fig. 3A, with



ef ficiency coding technique is utilized, and noving pi cture and audio data
can be reproduced froma CD-ROM disc for longer than 60 m nutes. As a

consequenee, this video CD standard is useful as a hone-use software suc
novi e pictures, and KARAOKE, ,gnd as an educational software, an

as nusi c,
electric

still picture.

upon t he
data for
required
region. |
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publ i shing software, and a gane software in conbination with a

MPEG system and this noving picture data is multiplex on audi
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recordi ng foigat nd an aydi o ,recording format, 1.152 Mits/sec is
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al |l ocated to-
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are set as I-pictures I1 and I2, 8 frames of P-pictures Pl to P8
as well as 20 frames of B-pictures Bl to B20 are arranged as
shown in this drawing. A secfion “defined from a certain
I-picture to a frame before the next i—picture is referréd to a
GOP (Group of Picture).

As previously described, an I-picture corresponds to normal
picture data coded by the DCT transfer.

As indicated in Fig. 3B, a P-picture is produced by coding
the close most I-piqture, or the close most P-picture with
employment of movement compensation. For instance, the P-picture
Pl is formed based upon the I-picture Il1l, or the P-picture P2 is
formed based on the P-picture Pl1.

Thus, the above-described P picture is such a further
compressed picture, as compared with the I-picture. It should
be understood that since P-pictures are sequentially formed from

the preceding I-pictures or P-pictures, when an

In this video CD, noving picture data is conpressed based

h
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error happens to occur in the previous P-picture, or the previous

I-picture, this errbr would be propagated to the next P-picture.
A B-picture is produced by employing either a past I-picture
and a future I-picture, or a past P-picture and a future

P-picture, as represented in Fig. 3C.



data. A pixel size (dinension) of the video data (noving picture) is given
as follows: (352 x 240) pixels are allocated in the case of the NISC
(National -Tel evision System Cormittee) signal (29.97 Hz) and a film (23.976
Hz), whereas (52 x 288) pixels are-alloigted in the case of the PAL (Phase
Al ternation by Line System) signal (25 ). As a pixel nunmber (quantity) of
a still picture, (352 x 240) pixels are allocated in the case of the nornal
| evel of the NTSC system and (704 x 480) pixels are allocated in the case

of the high definition recision) |evel of the C system 2 x 238

pi xel s are aILoE%feﬁx?ﬂéfﬁe EB%eBGPl??HF?ﬁNQ%ﬂaqiiﬁi etfé?¢é§q§§s?%ﬁ?gand
(704 x 576) pixels are allocated in the case of the high definition_|evel

of the PALtBgsiendctyee cbininds ShegPeBdrhyr otk atdish the Bradstures Biovindg
picture) is carried out in accordance with the MPEG system as_fol | ows:
Assum ng nBt# &Rat farpedely (pmrRley e sthmd-rdeftyre Bii ABdcbAprBssed is of

the NTSC system a video sigmal is constructed of 30 franes per 1 second in
this case pictRBeNTBC system

A B-picture corresponds to the highly compressed data, as
compared with the compreésed P-picture. Since this B-picture’
does not constitute a data forming reference, no error is
propagated.

In accordance with the algorithm of the MPEG system, there
is no specific rule about a position and a synchronization of an
I-picture on a recording medium, but these poéition and
synchronization are allowed to be arbitrarily selected. This
position/synchronization selecfion.is determined based on various
conditions of random access degrees and.scene cutting. For
example, when the random' access degrees are especially
considered, as shown 1n_

Fig. 3A, at least two sets of I-pictures are required within 1
second.

Moreover, it is'possiblé to éelect presence degrees of the
P-picture and the I-picture within 1 frame. This selection is
made by a memory capacity of an encode means.

-The encode means in the MPEG system rearranges the picture
data streah to be outputted in ofder that the efficiency in the

decoder 1is 1ncreésed.



12 I n accordance with the MPEG system a video signal is subdivided into
330 bl ocks (22 blocks in horizontal direction and 15 bl ocks in verti cal
directionwithin 1 franme), data in each block is DCT (Discrete Cosined
Transfer)-transferred, and the transferngd data is re-quantati zed to reduce
a high frequency conponent thereof to zero so as to further reduce a total
nunber of bits. Then, these bl ocks are rearranged to construct a
rectangul ar shape in such a manner that the start block through the end

bl ock are arranged in a zig-zagﬁfornlmﬁthin this rectangul ar shape fromthe

upper |eft corfifhy igstanse: ipatheserse Phifd@c £4.t RBe| brRme rFYMengs i
thereof. A run length coding process is perfornmed so as to further conpress
a total rRebeisplayeds (decpfereopdputt Seamencedpd® i §kven ah¥s the tframe deo
signal conpressed in this manner, the video information about the
t enpor al | yusheyhtasirghowarin rtheslowery aror tionedf] & (3 cddh ondalr . thale
i nformation is further conpressed by utilizing this feature, and three
di f f er enttlher Bspbétureedsdatexombdnedc dprdssi dacoder eeSher & -giifcftasrentig r om
each other are
required which is present before
this B-picture and constitutes a reference. As a result, on the
encoder side, the frame sequehce as shown in Fig. 3D is
rearranged as indicated in Fig. 3E, and the rearranged pictures
are transferred as a picture data stream.
b. Audio Data
The audio daté format of the MPEG system corresponds to the
coding speeds from 32 Kbits/sec. to 448 Kbits/sec. in a wide,
range. It should be understood that the coding speed of
224 Kbits/sec. is employed as to the moving picture track after
the track 2, taking account of an easy software magnification and
a high sound quality. The sampling frequency is selected to be
44.1 KHz similar to that of the
CD-DA.
C. .Management Data
Video data and audio data, and also management data used to
perform various controls of reproducing operations for these data
are recorded on a video CD.

That is, similar to a CD-DA, a TOC (Table of Contents) and

a subcode are recorded on a video CD by which a program number



provided with respect to the video data of 1 franme. These three sorts of
video data are referred to an |I-picture (Intra Picture), a P-picture
(Predicted Picture), and a B-picture (Bi-directionally predicted Picture).
Then, generally speaking, as representeqgin Fig. 3A wth 13 respect to
each of 30 franes for 1 second, an |-picture, a P-picture, and a B-picture
are arranged. In this case, for instance, the franes with 15 frane
intervals are set as |-pictures |1 and 12, 8 frames of P-pictures P1 to P8
as well as 2& frames of B-p r.e arranged as shown n this

i s ng. AT %) PORIE LPPBm LARSThER [EReR) s BLe othE 1 rERRPARIINS

t he next icture is referred to a GOP (G oup of Plcture) As previously
descri bed, Pg gTaﬁﬁc?Yﬁe4Qﬂﬁ?4£ﬁﬂ3nds to normal picture data coded by the DCT
transfer. As indicated in Fig. 3B, a P—plcture i.s produced bY codi ng.t he

cl ose nost I-pllﬁ’t‘EF]éer‘B?r?hé‘ oroszamole- pl pi ¢ (Uhid igedhas a video CDdata

track in'a video CD, and various sorts of management information
'is recor@ed on the above-described program No. 1.

Also, a playback control operation (will be discussed later) is
realized by employing the data appearing in the video CD data
track of the above-descr;bed program_No. 1.

These management data will be diécussed later in detail.
2. Track Structure

Such a data structure of a program on which video data and
audioc data are recorded where, for instance, a piece of music
constitutes 1 program unit data is illustrated in Fig.4A.

Similar to a CD-DA, assuming that a retrieve operatién is
carried out based on a program number, a paﬁse margin of 150
sectors 1s established at a head of 1 program.

Furthermdre, 15 sectors subsequent to the pause margin are
provided as a front margin, and final.ls sectors of a program are
ﬁrovided as a rear margin, which are used as an empty data
region.

A region between the aboﬁé—described front margin and rear
margin is used as an MPEG data region. As shown in Fig. 4B, both
of sectors V constituting the ' video data gnd. sectors A

constituting the-audio data are time-divisionally



enpl oynent of novenment conpensation. For instance, the P-picture Pl is
formed based upon the |-picture |1, or the P-picture P2 is forned based on
the P-picture Pl. Thus, the above-described P picture is such a further
conpressed picture, as conpared with t | -picture. It should be understood
that since P-pictures are sequentially formed fromthe preceding |I-pictures
or P-pictures, when an error happens to occur in the previous P-picture; or
the previous |-picture, this error woul d be propagated to the next

P- pi ct . B-pi ct ' d b | ovi i t.h | - pict d
 Puture rufi R TeL 4 Be, FoBRPARA Ty Mo TR e hidi ey he Bipper LA  HE 2"
t ' Fig. 3 14 F | e, .t he B-pi d B2

ormed by tEs MATRrTEIgn AR 4 4 dammsThthAG, fr 2BIS &R toncise toes F es
B3 d B4 f db | oyi t he P-pict P1 d the P- pict P2. A
B—p?gturet%ggp%g%%ﬁﬁ%r%%gﬁgégﬁégﬁly gonppggsggedata?nas © Pretire

3. Sector Structure

A strﬁcture of a sector constitufing a single data unit
within a track is represented n Figs. 5A.to 5C.

Fig. 5A indicates a basic structure of a sector.

1 seétbr is constructed of 2324 bytes of packs formed by a
pack header and pack data.

The 12-byte pack header is provided at a head portion of the
sector, and the remaining 2312 bytes are 1 packet.

In the pack header, there are provided, first, a 4—byte_pa¢k
start code, and subsequently 5-byte system clock reference (SCR);
and finally a 3-byte MUX rate.

The system clock reference (SCR) corresponds to a code
having a meaning of one sort of absolute time. Based upon this
SCR as a reference, a PTS (Presentation Time Stamp:

Picture Output Starting Time) is determined (will be described
later).

This SCR is expressed by SCR(i)=C+{ix1200). The symboll"i"
indicates an index number of a sector within a picfure data
stream. This index number "i" is selected to be “0"_1n the front
margin portion of the head. Symbol. "G" denotes a constant, i.e.,

is always "0". Numeral "1200" is such a value (9000/75=1200) at



conpared with the conpressed P-picture. Since this B-picture does not
constitute a data formng reference, no error is propagated. |In accordance
with«the algorithmof the MPEG system there is no specific rule about a
position and a synchroni zation of an I-iﬁcture on a recordi ng nmedi um but
t hese position and synchroni zation are |l owed to be arbitrarily sel ected.
Thi s position/synchronization selection is determ ned based on vari ous
conditions of random access degrees and scene cutting. For exanple, when
t he random ess Jdeghees e es ecia consi ered as shown in Fig. 3A
at |east % é%sh é%éﬁk rgf Pe rté ??e S ?Iﬂ n 1 second. Moreover, it

IS p055|ble selec esen ree of th cture and the ure
wihin 1 frand E&Fscppﬁﬁd- b, PR AERYSE oS Ay 1o fE ATd e
‘means. The e ode means _in th sy tenlrearranges the picture data

st ream t PHERRUSRILEE i'h Fr & WH °tfigt®fficiency in the decoder is

I ncr eased.
While such a pack header is employed in a séctor constructed

by 1 pack, a 2312-byte packet subsequent to the pack header is
soO arranged-as one example, as shown in Fig. 5B when the sector
is used as the sector for recording thereon the video data.

First, a packet header is provided at 18 bytes subsequent
to the pack header.

3 bytes of the head portion of the packet header are used
as.a packet start code. Then, 1 byte of ID, 2 bytes of a packet
length, 2 bytes of STD (System Targgt Decoder), 5 bytes of PTS,
and 5 bytes of DTS {(Decoding Time Stamp) are |
recorded. The PTS corresponding to the picture output start time
is set so0 as to be synchronized with audioc data. Thé DTS
indicates a decode start time.

2294 bytes subsequent to this packet header are allocated
as a video packet on which the video data 1s actually recorded..
In other words, as explained above, the picture data stream
constructeq of the I-picture and the P—picture; and also the
B-picture is recorded.

It should be noted that in the first vidéo sector within
such a section where the video sectors are continued, the video

packet is defined as 2294 bytes, as explained before,



15 For instance, in the case of Fig. 3A the franme sequence to be displayed
(decoder output sequence) is given by the frame nunber as shown in the
| ower portion of Fig. 3A. In order that the B-picture is reconbi ned by the
decoder, the P-picture is required whi is present before this B-picture
and constitutes a reference. As a result, on the encoder side, the frane
- sequence as shown in Fig. 3D is rearranged as indicated in Fig. 3E
and the rearranged pictures are transferred as a picture data stream b.
Audi o Data The audio data format of the MPEG system corresponds to the
codi ng spaddgher 8HEP 3in Kl pasket header may bg smitted in fhe subsgguent
shoul d be understood that the coding speed of 224 Kbits/sec. is enployed as
to the nmeomidnued: wrisleor ssictarssr ande theagddeo pPakkegsadeyube exramdessy
sof tware magnification and a high sound quality. The sanpling frequency is
sel ect ed tico 22864dykelslz simlar to that of the CD-DA c. Managenent Data

In the case that a sector corresponds to such a sector
capable of recording audio data, as an'exgmple. a 2312-byte
packet subsequent fo the pack header is arranged as shown in Fig.
5C.

First, similar to the video sector, a packet . header is
provided subsequent to the pack header. This packet header is
arranged by a 3-byte packet start code, a 1l-byte ID, a 2-byte
packet length, a 2-byte STD, and a 5-byte PTS, namely 13 bytes.

Then, 2279 bytes are allocated as an audio packet, and
compressed digital audio data may be recorded on this audio
packet. An empty area of 20 bytes is additionally provided after
this audio packet, so that 1 pack (1 sector) of 2324
bytes is constructed.

The sector is arranged in the above-described manner.

In this sector, time information for a synchronization purpose
if SCR, DTS and PTS. That is to say, as illustrated in Fig. 4B,
since the video sectors V and the audio sectors A are
time-sequentially arranged within 1 track, the

synchronization must be established among these sectors. The

time information of SCR, DTS, PTS is utilized to perform this

. synchronization process.



Vi deo data and audi o data, and al so managenent data used to performvarious
controls of reproducing operations for these data are recorded on a video
CD. That is, simlar to a CD-DA, a TOC (Table of Contents) and a subcode
are recorded on a video CD by which a pgogram nunber =~ 16 and starting
positions (absolute tines) of the respéctive prograns are indicated.
Furthernore, a programNo. 1 is utilized as a video CD data track in a
video CD, and various sorts of management information is recorded on the =
above-descri bed program No. 1. Also, a playback control oEeration will be
di scussed | at e p¥hegawpréd. byhithel Bhe rgimenhdnfaraazppaadLRgipnempdoyedeo
CD data track of the above-described program No. 1. These nanagenent data
wi-l | be diasctibectefarence nclietki la timeTinekast rafke twivichsedithgrddhe videet ure
of -a program on which video data and audi o data are recorded where, for
i nst ance, packiedceorf thhesaudio packet is commenced to be decoded based on

the DTS in the respective sectors.

Furthermore, at the PTS, a time instant is indicated when either

the display is made, or the audio output is made.

As described above, the audio sector and the video sector
are so arranged as to be mutually synchronized with each‘other.
based upon these time information.

4. Arrangement on Disc

Structures on a CD-DA disc and a video CD disc are shown in
Figs. B6A to 8C.

As shown in Fig. 6A, in a CD-DA disc, a lead-in area is
provided at an innermost peripheral position of the diSc, on
which TOC data is recorded. As the TOC data, start
positions, program numbers, play times and the like of the
respective programs are recorded.

Subsequent to the lead-in area, program data are recorded
as a program #1 to a program #n, and a lead-out area is provided
at an outermost peripheral position. The digital audio data
which has been quantized by 16 bits at a sampling
frequency of 44.1 KHz is recorded together with the subcode data.

On the other hand, a structure on a video CD disc is

indicated in Fig. 6B.



constitutes 1 programunit data is illustrated in Fig.4A. Simlar to a
CD-DA, assuming that a retrieve operation is carried out based on a program
nunber, a pause margin of 150 sectors-is established at a head of 1
program Furthernore, 15 sectors subse%gent_to t he pause nmargin are
provided as a front margin, and final sectors of a program are provided
as a rear margin, which are used as an enpty data region. A region between
t he above-descri bed front nargin and rear nargin is used as an MPEG data
region. As shown in Fig. oth of sectors V constituyting the video data
and sectors A cothgtant %@r}glyt ﬁémét}éf"otﬂa'fthe &M D4 nelgoyisi bR ¢gse of the

mul tiplex to be recorded by way of the interleaving nmanner in the MPEG data
regi on i n Bidepr £Lhmhdreadrdin Aneg ils providedcat BR innermaft Raniphexrsls

6:1. 3. Sector Structure A structure of a sector constituting a single data
uni t position of this disc, on which TOD data is recorded. Then,

subsequent to the lead in area, a program #1
to a program #n are recorded, and a lead-out area is provided at
an outermost peripheral position.

It should be noted that in the case of the video CD, the
program #1 is not used to record either the actual video data,
or the actual audio data aé a first program, but is used as a
video CD data track for recordiﬁg the management
data.

Then, the actual video data, or the actual audio data is
recorded on the program #2 to the program #n. In other words,
as explained with respect to Figs. 5B and 5C, the program #2 to

the program #n are arranged by the video sectors and the audio
sectors as shown in Fig. 4B.

Also, in the case of the video CD, a program on which oniy
the audio data has been recorded may be provided. In this case,
similar to the CD—DA. the digital audio data quantized by 16 bits
.at the sampling frequency of 44.1 KHz is
recorded.

It should also be noted that the maximum program number of
any of the CD-DA and the video CD is limited to 99. As a .

consequence, Ln the case of the CD-DA, 99 pieces of program can



within a track is represented n Figs. 5Ato 5C. Fig. 5A indicates a basic
structure of a sector. 1 sector is constructed of 2324 bytes of packs
formed by*a pack header and pack data. The 12-byte pack header is provided
at a head portion of the sector, and tie remaining 2312 bytes are 1 packet.
In the pack header, there are provided, first, a 4-byte pack start code,
and subsequently 5-byte systemclock reference (SCR), and finally a 3-byte
MJX rate. The system clock reference (SCR) corresponds to a code having a

nmeani n f aon r lute tine. Base on .thi ref.eregce, a
PTS (P?e?gngggpgge#igé égggﬁﬂ&Pi%#%E%P?{E%;kﬁgaé%%ﬁ Hg |ﬁe?§9§°dgpér§?ned
(wll be described |at Q{' Thi s I s expressed, by SCF%i&:Q}&ixi%OO). The
synbol » SEAUERCES SaM, Pe KRSorAnt At axtuamy o A X sRaHenCe T 1BPLTRS 2
stream This index nunber "i" is selected to be "0" in the front g%kgjn

y .

portion SANEHE FESk10ByREoFORELINNER JREINE Rifhunns - | For examp

Nurmeral "1200" i's such_a val ue A9000/75:1200) at
a picture such as KARAOKE i§ recorded, 1 piece of music (1

program) corresponds to 1 sequence. When a movie is recorded,
a single disc normally corresponds to 1 sequence.

As represented in Fig. 6C, a PVD (principle volume
descriptor), a KARAOKE basic informafion area, a video CD
information area, a segmeht play item area, and other files (CD—I.
application programs etc) #re prepared in the video CD data track
with employment of the program #1. These areas will be explained

later.
5. TOC and Subcode

A description now be made of the TOC and subcode recorded
on a lead-in area in a video CD and a CD-DA.

A minimum unit of data recorded'on the video CD and the
CD-DA becomes 1 frame 98 frames constitute 1 block.

A structure of 1 frame is represented in Fig. 7.

1 frame is arranged by 588 bits, in which 24 bits at a head
porti6n of this frame are allocated to sync data, and subsequent

14 bits are allocated to a subcode data area.

Then, thereafter, data and a parity are arranged in the remaining

frame portion.

The 98 frames having such a structure is arranged by 1.



18 a systemclock of 90 Hz in a 75 Hz sector. It should be noted that this
pack header is provided in all of the sectors V of the video data. Wile
such~a paek header is enployed in a sector constructed by 1 pack, a
2312-byte packet subsequent to the pack header is so arranged as one
exanpl e, as shown in Fig. 5B when the Sector is used as the sector for
recordi ng thereon.the video data. First, a packet header is provided at 18
byt es subsequent to the pack header 3 bytes of the head portion of the

Kk h T b | D, 2 byt
0f . packaiokagiHid 5 g SR é%‘s%ls‘é?ﬁflg FoB R PO éwee% 8FSPTS,

and 5 byte f DTS codi n; Tlne are recorded. The
corr espon®i % cE3e¢ 8(‘1{15& t§t aﬁ)’qr"’c i sHbGades faty gf t10 pkock as
synchronlzed mnth audi o dat a. The DTS indicates a decode start tinme. 2294

bytes subd®gdeatedoifhFigpalRet header are allocated as a video packet on

whi ch the video data is actually recorded. In other words, as explained
above, the picﬂ@@esggp@dgt@gmm derived from the first and second frames

(namely, frame 98n+l1, and frame 98n+2) provided at the head
portion of the 98 frames are used as a sync pattern.

Then,' 96-bit channel data, namely the subcode data of P, Q, R,
s, T, U, V end W derived from the third frame to the 98th frame
(frame 98n+3 to frame 98n+98). '

Among them, the P channel and the Q channel are employed so
as to perform the management burposes, e.g., access operations.
It should be noted that the P channel mepely indicates the;pause
portions betﬁeen the successive programs, and more precise
controls are executed by the Q channels (Ql to Q96). The 96-bit
Q channel data is constructed as indicated in Fig. 8B.

4 bits of the Q channels Q1 to Q4 are_dllocated to control
data which. are used to identify, or discriminate the audio
channel number, the emphasis operation, and the CD-ROM.

That is, the 4-bit control data are defined as follows:

[0 » # #] ~-—- 2-channel audio,
[1 » » «] - 4-channel audio,
[# O » x] --- CD-DA,

[s 1 #] --- CD-ROM,

[# « 0 #] -— digital copy not allowable,



constructed of the I-picture and the P-picture, and also the B-picture is
recorded. It should be noted that in the first video sector within such a
secti~on where the video sectors are continued, the video packet is defined
as 2294 bytes, as explained before, 2419 but the STD in the packet header
may be omtted in the subsequent continued video sectors, and the video
packets may be expanded to 2296 bytes. In the case that a sector
corresponds to such a sector capable of recording audio data, as an

exanple, a ZB%E&Py&FF agggtdggpggguog§%tgii Pack header is arranged as

shown in Fig. t, si t e VIideo sector, a packet header is
provi ded subs?guent @3 t he Back headﬁﬁ. Ihis packet header is arranged by a
3-byte packet 'St &rf* Jdde "a?- BYEeSPPP2E % pyt e packet length, a 2-byte
STD, and a 5-hyte PTS, nanely 13 bKtei. Then, 2279 bytes are allocated as
an audi o packdf, *aftdll --- pre-emphasis.

Note that symbol "#" indicates ~"don't care".

Next, 4 bits of the Q channels Q5 to Q8 are allocated to
addresses which are.used as control bits of the sub-Q data.

When the_A—bit address becomes [0001], the sub-Q data of the
subseduent'Q channels Q8 to Q80 indicate audio Q data, whereas
when the 4-bit address becomes [0100], the sub—Q data of fhe
subsequent Q channels Q9 to Q80 denote video Q data.

Then, the Q channels Q9 to Q80 are allocated to 72-bit sub-Q
data, and the remaining Q channels Q81 to Q896 are allocated to
CRC. | |

.In the lead-in area, the sub-Q data recorded theréon.beqomes
the TOC inforhation.

That is, the 72-bit sub-Q data of the Q channels Qé to Q80
as #o the Q-channel data read out from the lead-in area contain
such an information as shown in Fig. 9A. Each of the sub-Q data
contains 8-bit data.

First, a track number is recorded. The track number is
fixed to-[OO]‘in the lead-in area.

Next, "POINT (point)" is described, and further, "MIN
(minute)", "SEC (second)", and "FRAME (frame number)" are

indicated as an elapse of time within a program.



‘conpressed digital audio data may. be recorded on this audi o packet. An
enpty area of 20 bytes is additionally provided after this audi o packet, so
that *1 paek (1 sector) of 2324 bytes is constructed. The sector is arranged
i n the above-described manner. In thisysector, tinme information for a
synchroni zati on purpose if SCR, DTS and PTS. That is to say, as illustrated
in Fig. 4B, since the video sectors V and the audio sectors A are
time-sequentially arranged within 1 track, the synchroni zation nust be

i11760 t0 poFPOFRCERDE Sy neHTNR, LA TE gk cad WANE"0aR BEROrdR; o,
faornation SCR i s Q§P|O gd as hgs reference clock, a tinme

while the tinme i
i nst ant atTl\ﬁrﬁecﬁ%MWer TREQ) AR p Are etingd uckle valuedneficed

to be decoded based on the DTS in the respective sectors. Furthernore, at
the PTS, aBOAE i'nstant is indicated when either

When the value of "POINT" is "O01" to "99", these values
imply the progfam numbers. In this case, as to these PMIN, PSEC,
' PFRAME, a program start button (absolute time address) of this
program number is recorded as a‘minute_(PMIN). a second (PSEC),
and a frame number (PFRAME) .

When the value of POINT is "AO", the track number of the
first program is recorded in the PMIN. The sorts of discs are
defined by the value of PSEC, for example, CD-DA, CD-I,and CD-ROM
(XA specification).

When the wvalue of POINT becomes "Al", the program number of-
the last program is recorded on the PMIN.

When the value of POINT becomes "A2", a start point of the
lead-out area is indicated as an absolute time address in PMIN,
PSEC and PFRAME.

For instance, when-6 programs are'recofded on the disc,as
shown in Fig. 10, data are recorded as the TOC by such sub-Q
data. |

As indicated in Fig. 10, all of the program numbers TNO are
"oo".

A block No. indicates one unit of sub-Q data which have been

read as the b;odk data by thé 98 frames, as explained before.



the display is made, or the audio output is nmade. As described above, the
audi o sector and the video sector are so arranged as to be nutually
synchroni zed with each other based upon these tinme information. 4.
Arrangenent on Disc Structures on a CE%DA_disc and a video CD disc are
shown in Figs. 6Ato 6C. As shown in Fi'g. 6A, in a CD-DA disc, a lead-in
area is provided at an innernost peripheral position of the disc, on which
TOC data is recorded. As the TOC data, start positions, program nunbers,

play times ang.,the |like of the respective progr re recorded. Subsequent
to the -l ead-i ﬂ.hﬁr 33‘,“%?%%{%?&# & é'els888$él¥8 ﬁ‘i@ﬁap%dﬁamrﬁft@a QVBFogr am
#n, and a_lead-out area is provided at an outernost peripheral position.

The di gi t8Fe&ulil8cK8ta whi ch has been quantized by 16 bits at a sanpling

frequency of 44.1 KHz is recorded together with the subcode data. On the
ot her hand, aA8§t Addigadedh ip vtk drawing. | ¥hendithgt FOINT Higy. "0B! to

"08", start points of the program #1 to the.program #6 are
indicated as PMIN, ﬁSEC, and PFRAME.

Then, when.the POINT becomes "AO", "01" is indicated as é
first track number in the. PMIN. ‘The sort of disc is
discriminated based on the value of the PSEC. When this disc is
a CD-ROM (XA specification), as répresented in the drawing, the
PSEC="20". When this disc is a CD-DA, the PSEC="00". When this
disc is a CD-I, the PSEC="10".

Then, the value of this'POINT is recordéd on a positioﬁ of
"Al", and the track number of the final program is recorded on
the PMIN (in this case, track number is 68). The value of the
POINT is shown at a position of "A2", anq start points of the
lead-out areas are indicated in the PMIN, PSEC, and PFRAME.

After the block n+27, the contents of the block n to the
block n+26 are again repeatedly recorded.

In the programs #1 to #n and the lead-out area,lthe sub-Q
data recorded therein contain information as shown in Fig.9B.

First, a track number is recorded. That is, any one of "01"
to "99" is recorded in the respective programs #1 to #n.

A progfam number in the lead-out area is "AA".

Subsequently; as an index, information capable of



21 Substantially simlar to the CD-DA, also in the case of the video CD, a
| ead-in area is provided at an innernost peripheral position of this disc,
on whi-ch T@D data is recorded. Then, subsequent to the lead.in area, a
program #1 to a program #n are recorded,yjand_a | ead-out area is provided at
an outernost peripheral position. It should be noted that in the case of
the video CD, the program#1 is not used to record either the actual video
data, or the actual audio data as a first program but is used as a video
CD data track for recording the managenent data. Then, the actual video
data, or t@ebdtyiding the TREREqt Ve AFOSEATEN1ENECEPHEPAm #2 to the program
#n. In other words, as explained with respect to Figs. 5B and 5C, the
program #2 to tHeemyogsarantnelapser pinddaehywithdn, @lcBrograds s thare hare
audi o sectors as shown in Fig. 4B. Also, in the case of the video CD, a
pr ogr am onindicated| NIN heninute) JdHEC Heecead) .r andr HRAMER (T hame rawnbiex) - | n
this case, simlar to the CD-DA the digital audio data quantized by 16
bits Furthermore, as AMIN, ASEC and AFRAME, absolute time

addresses are recorded as a minute (AMIN), a second (ASEC), and

a frame number (AFRAME).

6. Directory Structure

A directory structure of a video CD is represented in Fig.

11.

In thé video CD shown in Fig. 6B, as the directory
structure, aé indicated in Fig. 11, a video CD directory,{an.MPEG
audio/video, a CP-DA, a segmenf, a CD~1I, a KARAOKE, and a EXT are
required.

The video CD diréctory is recorded in the wvideo CD
information area within the proéram. #1 of Fig. B8B. Disc
information, an entry table, a list ID offset table, and a play
sequence descriptor are provided, which will then_be discussed
later. . '

The MPEG audio/video corresponds to namely audio/video
sequence data. In other words, in such a video CD capable of
recording 99 tracks at maximum, 98 pieces (maximum) of sequence
data can be recorded from the program #2 to the program #99.

The segﬁent is such segment play items #1 to #1980 by which

1980 units can be recorded at maximum. This is recorded in the



at the sanpling frequency of 44.1 KHz is recorded. It should al so be noted
t hat the maxi mum program nunber of any of the CD- DA and the video CD is
lim¢ted to 99. As a consequence, in the case of the CD-DA, 99 pieces of
program can 22 be recorded at naxigym whereas in the case of the video
CD, 98 sequences can be recorded at maxi num A "sequence" inplies a single
section of continued noving pictures. For exanple, when a picture such as
KARACKE is recorded, 1 piece of music (1 progran) corresponds to 1

sequence. Vhen is re S|n isc normally corresponds to
1 gequencﬁ EnEnt fD ﬁY %ﬁhi%]éhﬁSPRRgﬁ grinciple vol ume descriptor),
a KARACKE basi formation area, a video CD information area, a segnent
play item area E BROES » f ARedhecrER-LpaPPLica birn BEPEREM e t)thine “the

CD data track with enpl oynent of the program #1.
ngggrg?eégo%Fgmv%gegg%g%Jq&qugﬁgﬁ ile 1sngss¥mb1ed into tﬁ; irectory

structure as the CD-I. When the KARAOKE basic information area
is ﬁtilized, this directory file is assembled as the KARAOKE into
the directory structure.

When such a track on which only the audio data is recorded
is employed, this directory file is assembled into the directory
structure as the CD-Da. When the PSD-X.VCD and LOT-X.VCD are
used, the directory files thereof are assembled into the
directory structure as the EXT.

7. Video CD Data Track

As previously explained, the program #1 is used as the video
CD data track in the Yideo CD.

As previously described with employment of Fig. 6C, there
are provided the PVD (principle volume descfiptor). KARAOKE basic
information area, video CD information area..segment pPlay 1item
area, and ofhef files (CD-I application
program etc.).

As indicatedlin Fig. 6C, the PVD is arranged at a position
on the disc from an absolute time addfess of 00:02:186
(minute/second/frame).

‘ The KARAOKE basic information area is arranged at a position

on the disc from-the absolute time address of 00:02:186.



5. TOC and Subcode A description now be made of the TOC and subcode
recorded on a lead-in area in a video CD and, a CD-DA. A m ninum unit of
data‘recorded -on the video CD and the CD-DA becones 1 franme 98 frames
constitute 1 block. ‘A structure of 1 fzgarre 1s represented in Fig. 7. 1 _
frame is arranged by 588 bits, in which 24 bits at a head portion of this
frame are allocated to sync data, and subsequent 14 bits are allocated to a
subcode data area. Then, thereafter, data and a parity are arranged in the
remai ning frame portion. The 98 frames having such a structure is arranged
by 1 23 bl Gkle, videot BD dnfesmatiionaaredi leprragehatod Pogiddon on -
conbined with each other to form subcode data of 1 block as indicated in
Fi g. 8A. thee ddifigc faromdana absolutd timen address of My G®Mhd franes (nanely,
frame 98n+1l, and franme 98n+2) provided at the head
Then, the segment play item area is arranged from a position
indicated in the video CD information area, and the CD-I
application program is arranged from a position indicated in the

PVD.
a. PVD (Principle Volume Description)

A structure of the PVD (principle volume descriptof)
arranged at the position'on the disc from the absolute time
address of 06:02:16 is represented in Fig. 12.

First, as a volume structure standard ID, data of "CDOO1"
is recorded. Subsequently, a system identifier; a volume
1dent1fier, a ‘volﬁme number of an album, and an album set
sequence number are recorded. There are some cases that either
a single album is constructed of a single disc, or a single album
is arranged by a plurality of discs. The volume number of the
album is eqﬁal to a total nﬁmber of discs in a single album.
Then, the alﬁﬁm sequence number indicates which sequence 6f a
disc in question is present within these discs.

Then, a logic block size, a bus total, an address of the bus
table, and a route directory record are recorded.

Also, a disc title is recorded as the album identifier, and



portion of the 98 franmes are used as a sync pattern. Then, 96-bit channel
data, nanely the subcode data of P, Q R S, T, U V and Wderived fromthe
third frame to the 98th frame (frane 98n+3 to frame 98n+98). Anong t hem
the P channel and the Q channel are engéoyed so as to performthe
managenent purposes, e.g., access operations. It should be noted that the P
channel nerely indicates the pause portions between the successive
prograns, and nore precise controls are executed by the Q channels (QL to
@6). The 96-bit Q channel data is constructed as indicated in Fig. 8B. 4
bits of EMESEAURBALE| anChssweryangd & AMijeamamet greofeeordddt a which are
used to identify, or discrimnate the audio channel nunber, the enphasis
operatjon, anfuffkbBetmoren amhapplicatien mame ebm reP-Haia veeoridédnesl as

follows: [0 * * *] --- 2-channel audio, [1 * * *] --- 4-channel audio, [* O
* x] --- thop ppplieatienxjdentifieROM [* * 0 *] --- digital copy not
al | owabl e,

Next, a copyright file name, an abstract file'name, an index
file name, a formation date, a correction.daté, an expirafion
date, an effective date, a file structure standard version
number, and finally.an XA label code are recorded.

b. Video CD Information

The video CD information is recorded at a position on the
disc from the absolute time address of 00:04:00.

As ihdicated in Fig. 13, as this video CD information, disc
information, an entry table, a list ID offset table, and a play

. sequence descriptor (PéD) are provided. These may constitute the
respective files in the video CD directory shown in Fig. 11.

The.diSC_information is arranged at a position on the disc
corresponding to the head position of the video CD information
from the absolute time address of 00:04:00.

The entry table is arranged at a position from an absolute
time'address of 00:04:01.

The 1list ID offset table is arranged at positions defined
from an abéolute time address of 00:04:02 to an absolﬁte time
address of 00:04:33.

" The Play sequence descriptor (PSD) is arranged at a position

from an absolute time address of 00:04:34 up to an absolute time



24 [* * 1 *] --- digital copy allowable, [* * * O]--- no pre-enphasis, [ *
* * 1] --- pre-enphasis. Note that symbol "*" indicates "don't care". Next,
4 bits of 'the Q channels @ to (B are allocated to addresses which are used
as control bits of the sub-Q data. Wegthe. 4-bit address becones [0001],
the sub-Q data of the subsequent Q channels @ to B0 indicate audio Q
data, whereas when the 4-bit address becones [0100], the sub-Q data of the
subsequent Q channels @ to B0 denote video Q data. Then, the Q channels

@ to @8O 35?6@“?%%?%*%47@7;}2%%%9 data, and the renmaining Q channel s

@Bl to QQ% are al ed to e lead-in area, the sub-Q data
&gfgrgfdtLgeEfgﬁ%%ﬁgﬁigﬁ%;éi?égﬁiﬂdy(M’Wation. That 1s, the 72-bit sub-Q
( as to the Qchannel data read out fromthe
[ead- i ar ca oppd 2l ) SUCH 20 BLR" IR P -8H0Me ' dbd e PR1nbda b} e
of 00:04:00 will now be.first explained.

A region §f the disc information has such a structure as
shown in Fig. 14.

First, the_system identifier of the video CD is recorded in
the first byte to the eighth byte.

Subsequently, the version number is recorded in two bytes
from the 9th byte to the 10th byte. In case of the version 2.0,
this version number becomes "$0200".

Then, the album identifiers sﬁecifically given to the
respective discs are recorded in 16 bytes from the 11th byte to
26th byte.

The volume number in the album is recorded in 2 bytes from
the 27th byte to the 28th byte, and the album set sequence number
is recorded in the subsequent 2 bytes. There are some cases that
either a single album is constructed of a single disc, or a
single album is constructed of a plurality of discs. The volume
number ‘of the album becomes the disé number in this single album.
Then, the album set sequence number indicates which sequence of
the disc in question is present within the discs.

A size map of a moving picture track is recorded in 13 bytes

from the 31lst byte to the 43rd byte. This size map corresponds



First, a track nunmber is recorded. The track nunber is fixed to [00] in
the lead-in area. Next, "PONT (point)" is described, and further, "MN
(mnute)","SEC (second)", and "FRAME (frane nunber)"” are indicated as an
el apse of tine within a program 25 Furthernmore, "PM N', "PSEC' and
"PFRAME", are recorded. These fPNIN','qQSEC"and "PRAME" are defined by the
val ues of "PO NT". Wen the value of "PONT" is "01" to "99", these val ues
i nply the program nunbers. In this case, as to these PM N, PSEC, PFRAME, a
program start button_(absolute tinme address) of this program nunber is
recorded &9 Qaﬁﬁn%¥%@(?4w4$§°%§¥%9ﬁ6ﬁﬁt@P§E@§F dataabPutethenbetPePERIGE) .
When the value of PONT is "AO', the track nunber of the first programis
recorded PROERemP\FR| toh#98opre BhedNESQ signalkes 9ledthy RMe signal of PSEC,
for exanple, CD-DA, CD-1,and CD-ROM ( XA specification).

other words, an LSB (least significant byte) of the first byte

among the 13 bytes indicates the program #2, and the 1-bit data
up to the program #99 are recorded until the bit 1 of the last
byte. When the bit corresponding to the'respective_programs is
equal to "0", this bit indicates the NTSC system. When this bit
is equal to‘"l“, this bit indicates the PAL system.

The status flag is recorded in 1 byte at the 44th byte.

In this 1 byte, a bit "0" is used és.a flag of the KARAOKE basic
information among the bit "0" to the bit "7".

When the bit "0" is equal to "0", there is no KARAOKE basic
1nformat16n. When the bit "0" is equal to "1", it is-indicated
that the KARAOKE basic information is recorded from the sector
of the absolute time address of 00:03:00.

A byte size of the PSD (play sequence descriptor) 1is
indicated in 4 bytes from the 45th byte to the 48th byte. As
sﬁown in Fig. 13, the PSD is recorded from the absolute time
address of 00:04:34 to the absolute time address of 00:07:64 at
maximum. Since .the byte size is variable, the byte size is
indicated in the above-described 4 bytes.

As will be described later, the PSD is constructed as a
plurality of lists (section list, play list, end list) used in

the playback control, and the respective lists are recorded as



When the val ue of PO NT becones "Al", the program nunber of the |ast
programis recorded on the PM N Wen the value of PO NT becones "A2", a
start poiht of the |lead-out area is indicated as an absolute tine address
in PMN, PSEC and PFRAME. For instance,33when 6 prograns are recorded on the
di sc,as shown in Fig. 10, data are recorded as the TOC by such sub-Q data.
As‘indicated in Fig. 10, all of the program nunbers TNO are "00". A bl ock
No. indicates one unit of sub-Q data which have been read as the bl ock data

Loy 55 B s SO
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function, the above-described 4 bytes are set to "“0".

The first segment address is indicated in 3 bytes from the
49th byte fo the 51st byte. As showﬁ in Fig. 6C, it has been
described that the start point of the segment item area is
recorded in the video CD inforﬁation area, - and the
above-described 3 bytes correspond to it.

As will be described later, with respect to the segment play -
item, 1980. pieces of segment play items at maximum can be
recofded in thé segment play item shown in Fig. 6C. As the
respective segment blay items; the video data and the audio data,
which afe employed as the playback control are recorded.

The offset multiplier is recorded in 1 byte at the 52nd
byte. This is such a multiplier employed to calculate the
address of the respective lists in. the PSD, and is fixed tq "8"
in this case. |

The number of list ID is indicated in 2 bytes from the 53rd
byte to the 54th byte. This represents the quantity of effeétive
ID recorded in a 1list ID offset tablé (will be discussed later).

The number of segment play item recorded in the segment play
item area is indicated in 2 bytes from the 55th byte to the 56th

byte.

The segment.play item content table is recorded in 1980



Then, when the PO NT beconmes "AO', "01" is indicated as a first track
nunber in the PMN The sort  of disc is discrimnated based on
the val ue of the PSEC. Wien this disc is a CD-ROM ( XA specification), as
represented in the draw ng, the PSEC="2034 Wuen this disc is a CD-DA the
PSEC="00". When this disc is a CD-1, the PSEC="10". Then, the value of this
PO NT is recorded on a position of "Al", and the track nunber of the final
programis . recorded on the PMN (in this case, track nunber is 6). The
value of the PONT is shown at a position of "A2", and start points of the
| ead- out dvées direnm ndheadbtthi hytaetPmtlie @286 the by terrAVEN L Bf dBAICAL B ock
n+27, the contents of the block n to the block n+26 are again repeatedly
recor ded. atitrtitbatpsogfatbe#tespedhl vedsegmen e ad-aoutl tomsa reced dedh 1D dat a
recorded therein contain information as showmn in.Fig.9B. First, a track
nunber i s theceegaentThaem areany one of "01" to "99" is recorded in the
respective prograns #1 to #n. A program nunber in the |ead-out area is
"AA". Subsequentlat, is,a3988NpieBdsxof sépfi@nitrailiayn itcapallay beofrecorded

as #1 to #1980 at maximum. As illustrated in Fig. 15, in this
;egment item content table, the attribute data are recorded in
correspondence with the segment play items #1
to #1980 every 1 byte. .

As to the respéctive bits (bit "O" to bit "7") of 1 byte,
the attribute data are defined as follows: Note that the bit 6

and the bit 7 are not yet defined.

Bit 1, Bit 0= [00] -~-~- no MPEG aﬁdio data,
[0o1] ;-- monophonic (monaural) audio data,
[10] --~ stereo audio data,

[11] --~ dual channel audio data.

Bit 4 to Bit 2:

[000] --- no MPEG video data,

[001] --- normal level still picture data in NTSC size,

[010] --- high precision level still picture data in NTSC
size, '

{100] --- unused,

[101] --- normal level still picture data in PAL size,

[110) ~--- normal/high precision level still picture data in

PAL slize,



27 subdividing the respective prograns is recorded. Then, as an el apse of
time within a program there are indicated MN (m nute), SEC (second), and
FRAME (frame nunber). Furthernore, as AM N, ASEC and AFRAME, absolute tine
addresses are recorded as a minute (AM), a second (ASEC), and a frane
nunber (AFRAME). 6. Directory Structure A directory structure of a video CD
Is represented in Fig. 11. In the video CD shown in Fig. 6B, as the
directory structure as indicated in Fig 11, a video CD directory, an MPEG

audi o/ vi deo, E a segnent, . a KARACKE, .and a EXT are required.
The video CD dﬁié& ory”i®o %%%rQEﬁquPtqﬁ§avﬂﬂe8AéDsFﬁPornat|on area Within
t he program #1_of Flg 6B. Disc information, an entry table, a list ID

offset table, BAH &:play sequence descriptor are provided, which will then

be discussed later. The MPEG audi o/ vi deo corresponds to nanely aud|OIV|deo
[0] --- solo item, or head item of continuous items,

[1] ~-- second item and subsequent items thereof among
continuous items.

The disc information defined from the 2037th byte to the 2048th
byte is undefined subsequent to such a_segment play item content
table. |

| -b2- Entry Table

As representéd in Fig. 13, in the video CD information area,
the entry table is arranged from the absolute time address of
00:04:01.

In this entry table. a predetermined pint within either the

~ audio sequence, or the video sequence may be éntered as a
starting point.

As a result, an ID cofresponding'to the entry file, a
version number, and an entry number are.recorded in this entry
table 500 entries are recorded as the actual entry points at
maximum. In other words, the entries from #0 to #499 may be set.

A.single entry 1is constructed of 4 bytes, and the track
number is indicated by 1 byte among thesé 4 bytes, and also the

sector address, i.e., ASEC, AMIN, AFRAME-are indicated by the

remaining 3 bytes.



sequence data. In other words, in such a video CD capable of recording 99
tracks at maxi nrum 98 pieces (maxi num of sequence data can be recorded
fromthe:-program #2 to the program #99. The segnment is such segnent play
itenms #1 to #1980 by which 1980 units g@n be recorded at maximum This is
recorded in the 28 segnent play itemw thin the program #1. Furthernore,
in the CD-1 application programw thin the program#1, this directory file
is assenbled into the directory structure as the CD-'1. \Wen the KARACKE

basic informatign area s utilized his directory file is assenbled as the
KARACKE into t19&di 55039 Offge uF§L19hen such a track on which only the

audio data is recorded is enployed, this directory file is assenbled into
the directory structure as the CD-Da. Wen the PSD X VCD and LOT-X. VCD are

ssed 11 LT SO Y GRACLLISE SROGERARd U B SIS e
video CD information area from an absolute time address of
00:04:02 to an absolute time address of 00:04:33.

A list iD is specifically attached to a play list and a
selection 1list, which are recorded in a PSD (will be discuésed
later). In' this 1list ID offset table, an offset amount
indicative of the positién of each list in the PSD is indicated.
Then, when a desired list to be reproduced is designated by a
user, this video CD reproducing apparafus may grasp the position
of the designated list within the PSD with referehce to the list
ID offset table, so that the cbntént of the designated list can
be executeq.

As shown in Fig. 16, the l1list ID offset table is arranged
by 32 sectors at maximum, the offset amounts afe indicated by
eacp two bytgs, and the 64;kbyte offset is repfesented.

An area of PSD (will be discussed later) is defined from an
aﬂsolute time address of 00:04:34 to an absolute time address of
00:07:64 at maximum, namely this ?SD area becomes such an area
of 3 seconds 31 frames. This corresponds to 256 sectors 256
sectors correspond to 512 Kbytes.

A value obtained by multiplying the . offset value of 864

Kbytes by 8, which is represented in the list ID offset table,



As previously explained, the program#1 is used as the video CD data track
in the video CD. As previously described with enploynent of Fig. 6C, there
are provided the PVD (principle volune descriptor), KARACKE basic
informati on area, video CD information . grea, segnent play itemarea, and
other files (CD-1 application programetc.). As indicated in Fig. 6C, the-
PVD is arranged at a position on the di-sc froman absolute tinme address of
00: 02:16 (m nute/second/frane). The KARAOKE basic information area is
arranged at a position on the disc fromthe absolute time address of

00: 02: 16.beconds TS 2vi Kept &, | nf Numetrabn "8"eacosrespamied tat an pagifidedn on
the disc froman absolute tine address of 00:04:00. Then, the segnent play

i tem ar eamb Bt B5T Pt thens2n@asytd @f théi didednforinativhdshodd imfRigmt i on
area, and the CD-|I application programis arranged froma position
I ndi catedy4n the '

In other words, the offset bécomes a numeral value for
indicating a predetermined position in the PSD area as the byte
position from the PSD head position (position of offset "0000“)
by multiplying the offset value by the offset multiplier "8"
while 1 offset corresponds to 8 bytes.

Firét. a start-up offset is fecorded. This is fixed to a
value of "$0000".

This Fig. 16 shows such a case that the.number of list ID
is 6, and the respective offset vélues és to the list ID1 to the
list ID6. |

It should be noted that as to the list ID1 arrangéd at the
head of the PSD, the offset value is fixed to the value of

"$0000".

Also, with respect to the unused list ID, the offset value

is set to "$FFFF".
-b4- PSD (play sequence descriptor)

The PSD 1is provided at a position from an absplute time

address of 00:04:34.

In this PSD, a play list, a selection list, and an end list



PVD. a. PVD (Principle Volune Description) A structure of the PVD
(principle volunme descriptor) arranged at the position on the disc fromthe
absol utetime address of 00:02:16 is represented in Fig. 12. First, as a
vol ume structure standard I D, data of 3¢D001" is recorded. Subsequent |y,
a system identifier, -a volume identifier, a volunme nunber of an al bum
and an al bum set sequence nunber are recorded. There are sone cases that
either a single albumis constructed of a single disc, or a single albumis
arranged by a plurality of discs. The volune nunber of the albumis egual
to a tot@&rendigsordsd.di sEkese histsighee aeBRloyeahell 2hblavbaskseguine
nunber 1 ndicates which sequence of a disc in question is present within
t hese di ded11Tihen disdusgied Blagelr)si e whighs thet dataadnddgpsiveopft RBebus
table, and a route directory record are recorded. Also, a disc title is
recor ded camtted alofunmriepeoducitéon, andnd @e hierarchical branch are
recorded.

The play list does not contain data used to be branched to
the lower hierarchy (Selection menu), and corresponds to a list
for designating a series of contents to be reproduced.

On the other hands, the selection list is such a list
containing the data used to be branched to the lower hierarchy
(selection menu).

It should be noted that the list which should be first
reproduced (play list, or selection 1list) is the list ID1,. and
is recorded at a head position (position of offset "00002) of the

PSD.
+« Play List

The plé&JiiSt for designating a series of contents to be
reproduced is arranged as shown in Fig. 17.

First, a 1l-byte play list header is provided and indicates
that this list corresponds to the play list.

Subsequently, as- a number of item, the quantity of play
items recorded in this play list is represented. The play item

corresponds to such a data for indicating the content to be



subsequently an issuer and a wite nane are recorded. .Furthernore, an

application nane of a CD-l is recarded as the application identifier.

a copyright file nane, an abstract file name, an index file nane, a

formati on date, a correction date, an ggpiration date, an effective date,

file structure standard version nunber, and finally an XA | abel

code are

Next ,

a

recorded. b. Video CD Information The 'video CD information is recorded at a
position on the disc fromthe absolute tine address of 00:04:00. As
indicated in Fig. 13, as this video CD information, disc information, an

entry taeprogucesk. | Thefdata floabdesignatinglthe pdgwehtems emne insonr deasD)

are provided. These may constitute the respective files in the video CD

di rect or yirshdvn pha¥i jistlasTitaediday niftemmaiumren s#iartanghd. pllag [Adsdn i on
on the disc corresponding to the head position of the video CD infornation
fromthe mimdadrut#N.t i'me address of 00:04:00. The entry table is arranged at

a position froman absolute tinme address of 00:04:01. The |ist

| D of f set

tabl e i s arramiedldistp@bi speastilef taethd regpabtabeol Uses ti s ABFRSE iG]

00: 04: 02 to an absolute tine
2 bytes subsequent to the number of item.

Subsequently, a previous list offset, a next list

and a return list offset are each recorded in 2 bytes.

offset,

The previous list offset indicates a position (offset) of

the list Which should be advanced wheq the previous operation is
performed. For example, when a position of a list located at an
upper one stage is designateﬂ.by the previous list offsef, e.g.,
when the list is made hierarchical, the user can return to the
operation condition by the previous 1list by the previous
operation.

When the previous list offset is equal to "$FFFF", it is
prohibited to execute the previous operation.

The next list offset indicates a position of a list which
should be continuously advanced either when the reproducing
operation designated by this play list is accomplishe&, or when
the next operation is performed. |

The return list offset 1ndicatés a position of a list thch
should be advanced when the return operation is performed. For
example, when the list is made hierarchical, if a position of a

list located at. the highest stage is designated by the return



address of 00:04:33. The play sequence descriptor (PSD) is arranged at a
position froman absolute tine address of 00:04:34 up to an absolute tine
31 address of 00:07:64 at nmaxi mum -bl- Disk Information The disc
i nformati on arranged fromthe absol utegpi me. address of 00:04:00 will now be
first explained. A region of the disc information has such a structure as
shown in Fig. 14. First, the systemidentifier of the video CDis recorded
in the first byte to the eighth byte. Subsequently, the version nunber is
recorded in two bytes fromthe 9th byte to the 10th byte. In case of the
versi on 2.Xist ffsed.sitbennthpeusee dign s etprnoge. theperatd op wopdition
identifiers specifically given to the respective discs are recorded in 16
bytes frorby hthélfllisltytat t th@6hlighgst. stage by carrying out the return
operation.
Next, a playihg time of 2 bytes, a play item wait time of
1 byte, and an auto pause wait time of 1 byte'are recorded.
The playing time indicates the number of sectors of the
reproducing operation based on this play list.
The play item wait time indicates a wait time when the
reproducing operation of each play item is endéd. The wait times
"0" to 2000 seconds are indicated by “$00" to "S$EE". In case of
"$FF", it implies that user's operation is waited.
The auto pause wait time indicates a wait time during the
auto pause operation.
Finally, the numbgrs as to the play items #1 to #N to be
reproduced are each indicated by 2 bytes.
‘This play item number (PIN) is defined as indicated in Fig.
- 18.
When PIN="0", or "1", this play item is not reproduced.
When PIN="2" to "99", this PIN represents the track number.
For example, when PIN="5", this play item becomes a play item for
reproducing a track #5.
When PIN="100" to "599", this value (PIN-100) indicates the

entry of the entry table. As previously described, the entry

table may indicate 500 entry points as the entries #0 to #499 at



The vol une nunber in the albumis recorded in 2 bytes fromthe 27th byte to
the 28th byte, and the al bum set sequence nunber is recorded in the
subsequent 2 bytes. There are sone cases that either a single albumis
constructed of a single disc, or a singhe albumis constructed of a
plurality of discs. The vol une nunber of the al bum becones the di sc nunber
in this single album Then, the al bum set sequence nunber indicates which
sequence of the disc in question is present within the discs. A size nap of
a noving picture track is recorded in 13 bytes fromthe 31st byte to the
43rd bytmaxihum.si Ae %hp velues[|BANs100)3thevedfit aangedft endrycnimbanse
that the data about the respective prograns #2 to #99 are the NTSC signal,
or the P&L sog#800 is débvkgnawedls, an LSB (| east significant byte) of the °
first byte anong the 13 bytes indicates the program#2, and the 1-bit data
up to the prowham #SEN=slTEO0'eCcapdeti292T?| tthe bvaldeof (RIN-dOBt bhiteeo¥hen
the bit corresponding to the respective prograns is equal to "0", this bit
i Ndi cat egephesbiS6 thetwimb&IT tdUgheitt play item. In the segment play

item area, 1980 pieces of segment play items may be recorded at

maximum. As the value (PIN=999), any of segment play items #1

to #1980 is designated.

Both of PIN="600" to "999" and PIN="2980" to "S$FFFF" are not
defined.

For example, tﬂe three play items are recorded in the play
list, assuming now that. the play item #1 number was ;04", the
play item #2 number was "1061", and the play item #3 number was
vi102". |

Then, in the reproducing opgration executed by this play
list, the track #4 is first reproduced, subsequently the segment
play item #2 is reproduced, and finaily, the tracks by the entry

#3 from the entry point are reproduced.

# Selection List

The selection list is such a list to reproduce a selection
menu so as to cause a user to select an operation to be

processed. A structure of this selection list is shown in Fig.

19.



Is equal to "1", this bit indicates the PAL system The status flag is
recorded in 1 byte at the 44th byte. In this 1 byte, a bit "0" is used as a
flag-of the KARACKE basic information anong the bit "0" to the bit "7".
When the bit "0" is equal to "0", therega s no KARACKE basic infornmation.
When the bit "0" is equal to "1", it is indicated that the KARACKE basic
information is recorded fromthe sector of the absolute tinme address of

00: 03: 00. A byte size of the PSD (play sequence descriptor) is indicated in
4 bytes fromthe 45th byte to the 48th byte. As shown in Fig. 13, the PSD
i s recorded friohrsthe abdobote tsehecidonedsisds lgnder 3ist proNédedsavhitod ti ne
address of 0Q:07:64 at maxi num Since the byte size is variable, the
byt e sizeindicatks atherl seladtdabdiestdescri bed 4 bytes. As will be descri bed
| ater, the PSD is constructed as a plurality of lists (section list, play
l'ist, end |ist§uhsethemtliyne ipl aybasledcanbyoe, ansleldéetiamspacinate dumtex are

recorded as 33
in this selection list is recorded. The maximum selection branch
number is 99.

Next, the first number of the selection branch is indicated.
This first number is normally "1". However, when there are many
selection branches to be set and therefore a plurality of
selection lists are employed, a first selection branch number.in
the second, ot_subsequent selection list is indicated.

Subsequently, list IDs specific to the respgctive lists are
recbrded by 2 bytes.

Then, similar to.the play list, a previous list offset, a
next list offset, and a return list offset are each recorded by
2 bytes.

In other words, the previous 1list offset indicates a
position (offset) of .a list along which the 1list should be
advanced when the previous operation is carried out. When the
previous list offset is equal to "$FFFF", the previous operation
is prohibited.

The next list offset indicates a position éf a selection
list which should be continuously gdvénced when the next
operation is carried out. When there is no list continuously fo

be advanced, the next list offset 1s set to "SFFFF".



the PSDs. It should be noted that when there is no PSD, nanely there is a
di sc having no playback control function, the above-described 4 bytes are
set to "0". The first segnent address is indicated in 3 bytes fromthe 49th
byte to the 51st byte. As shown in Fig436C, it has been described that the
start point of the segnent itemarea is recorded in the video CD
I nformati on ar ea, and t he above-described 3 bytes correspond to it.
. As will be described later, with respect to the segnent play item 1980
pi eces of segnEnt Bla i tenms_at maxi num can be recorded in the segment play
i tem shown i n ERGthgemore  sthaeretupaclist QEfRRht rpPEgSentasa ppeliviano
data and the audi o data, which are enployed as the playback control are
recorded. 9fh& diptethichishould be advancrd) whenm thet ¢esurnhepspatiibnt és
This is such a nultiplier enployed to cal cul ate the address of the
respecti v@erfer®efin the PSD, and is fixed to "8" in this case. The number
of list IDis indicated in 2 bytes fromthe 53rd byte to the 54th byte.
Thi s represent Eornexgunheit yheh &tfdst sveseD thabrded selactieh i mhfiset
table (wll be discussed later). The nunber of segnent play itemrecorded
in the sefemsipgap plurality of selection lists, these selection lists
are effectively wutilized. For example, when 12 selection
branches are set and 4 selection branches are set by the 3
selection lists respectively, the respective selection lists are
continued along forward/backward directions by employing the
previous list offset and the next list offset, so that the user
can search a desirable selection branch by performing the
previous operation/next operation.
Furthermore, a default list offset is recorded. - This
default list offset indicates a position of a list, aldng thch
the 1list should be advanced when the user makes no selection, but

performs fhe execution.

Also, a time out list offset is recorded. This time out
list offset indicates a position of a list, along which the list
should be advanced when the user makes no input with respéct to
the selectiqn menu under reproductign and a predetermined time
has passed. When the time out list offset is "$FFFF". no input
is entered and a preselected time has elapsed. At this time, é'
specific selection branch 1is selected at random from the

selection branch 1hd1cated in the selection menu, and the process



itemarea is indicated in 2 bytes fromthe 55th byte to the 56th byte. The
segnent play itemcontent table is recorded in 1980 - 34 bytes fromthe
57th.bytesto the 2036t h byte. ‘This indicates attributes of the respective
segnent play itenms recorded in the seggent itemarea. That is, 1980 pieces
~of segnent play itens may be recorded as #1 to #1980 at maxi mum As
illustrated in Fig. 15, in this segnent itemcontent table, the attribute
data are recorded in correspondence with the segnent play itenms #1 to #1980
every 1 byte. As to the respective bits (bit "0" to bit "7") of 1 byte, the
attribute dperatiendbsiadvanced did dds 1l§te that the bit 6 and the bit 7
are not yet defined. Bit 1, Bit 0=[00] --- no MPEG audio data, [01] ---
nmonophoni ¢ ( nonSubséquentily, datwait] tdjpe-until ctime ontdi dsdgeqorded. When

the wait time recorded therein has elapsed while no input is made

by the user, this is advanced to the above-described time out

list offset.

Next, a loop count and a jump timing are indicated. The
loop count indicates the number of reproduction for répeatedly
reproducing the play item in this 1list. Also, the jump timing
indicates a timing when the next 1list 1is advanced after
performing the selection operation.

Subsequently, a play item number (PIN) s indicated. This
PIN indicates a play itém to be reproduced under executibn
conditioh of'this selection list by a definition of Fig. 18. A
thing to be reproduced in the selection list is the normal menu
screen. As a consequencé. as the segment play item, the video
dafa'for the menu is recorded. There are many cases that a
specifié segment play.item in each of the selection lists is
designated.

For instance, when the menu image data corresponding to this
selection list is recorded as the segment play item #4, the play
item number (PIN) thereof becomes "1003".

As described above, a single PIN 1is provided in the
selection list.

Finally, to indicate the operation to be actually executed



[11] --- dual channel audio data. Bit 4 to Bit 2: [000] --- no MPEG video

data, [001] --- normal level .still picture data in NTSC size, [010] ---

hi gh“precision level still picture data in NISC size, [100] --- unused,
[101] --- normal level still picture dgga in PAL size, [110] ---
normal / hi gh precision |evel still picture data in PAL size, 35 [111]
novi ng picture data in PAL size. Bit 5. [0] --- solo item or head item of
continuous itens, [1] --- second item and subsequent itens thereof anong

continuous items. The disc information defined fromthe 2037th byte to the
2048th byke iselesddnencthesudssgbedt sedestiinna tysgednt | splecsiobo BN

offset to a selection #(BSN+NOS-1) offset are indicated by 2
bytes, respectively. It should be noted that symbol "BSN" is a
first number of the selection branch recordéd in thé 4th byte of
the selection 1ist, and symbol "NOS" is a selection branch number
recorded in the 3rd byte of the selecfion list. As a
consequence, in the selection list having the selection branches
1 to 4, the selection #1 offset to the selection #4 offset are
recorded.

Each of these selection offsets indicates a position of a
list (selection list, or play list), along which the list should
be advanced when this selection branch is selected.

for instance, when the user selects the selection branch 2
with respect the menu display, it is designated that the process

operation is advanced to the list indicated by the selection #2

offset.
# End List

The end list represents a terminal of an application. The
end list is arranged by 8 bytes, namely an end list header in 1
byte, and "$00" in 7 bytes.

C. Segment Play Item



table. -b2-.Entry Table As represented in Fig. 13, in the video CD
informatioon area, the entry table is arranged fromthe absolute tine
addréss of 00:04:01. In this entry table, a predeternmined pint within

ei ther the audio sequence, or the videdésequence nay be entered as a
starting point. As a result, an ID corresponding to the entry file, a
versi.on nunber, and an entry. nunber are recorded in this entry table 500
entries are recorded as the actual entry points at maxi nrum .1 n other words,
the entries from#0 to #499 may be set. A single entry is constructed of 4
bytes, and theAfrﬁbﬂwﬂuﬁBeFigs BGdi 8afegneYt 1DLRY ol temraremcte mroyided and
al so the sector address, i.e., ASEC, AM N, AFRAME are indicated by the
remai ni nglB #¥igeo CD dgtapgrackst A Stertspoimtid® the segment play item

area is 1indicated in the disc information of Fig. 14 from the
49th'byte to -the 51st byte in 3 bytes.

As a segment play item,.1980 Pieces of segment play items
may be recorded at maximum in the segment play item. |

Each of these segmept play items may be freely produced by
the still picture data, the moving picture data, and the audio
data. |

A single segment is constructed of 150 sectofs. The
respective segment play item may be data reprodﬁced as an
independent item, or a plurality .of items continuously
reproduced.

With reference to Fig. 15, each of these segment play items
will now be explain. In the disc information, the data attribute
is indicated by the segment play item content table recorded from
the 57th byfe to the 2036th byte.

As previously explained, the menu screen of the section list

may be prepared by using this segment play item. ]
II. Playback Control (PBC)

1. List Structure



The list ID offset table is arranged in the sectors of the video CD
informati on area froman absolute tinme address of 00:04:02 to an absol ute
time ~addréss of 00:04:33. Alist IDis specifically attached to a play list
and a selection list, which are recordggl in a PSD (wi |l be discussed

| ater). In this Ilist |IDoffset table,” an offset anount indicative
of the position of each list in the PSD is indicated. Then, when a desired
list to be reproduced is designated by a user, this video CD reproducing
appar at us may grasp the position of the designated list within the PSD with
reference to tRE APSEribeds pbaves apince sbhe patay hbighrardithe sebection
designated |ist can be executed. As showmn in Fig. 16, the list ID offset
table i s 3LPAnGEE BPPIoYedet 8r Soaternmefniplaybacif¢ertrako(PBG) Armay be

i ndi cated by _each two bytes, and the 64-kbyte offset is represented. An
area of PtEaldfpf BB @) GideaclD| atBrys iplaydricke ¢ohtomlahs adsHume ion nko
address of 00:04:34 to an absolute tine address of 00:07:64 at maxi num .
namel y t hireapspeartde bEBGmess saclsimplar etnoérfe tsieontgp 8l sofawese - wilth s
corresponds to 256 sectors 256 sectors correspond to 512 Kbytes. A val ue
obt ai ned kpmbihaipbyi off ahwovifsapiocaine @&f s&411 picture and a voice in

the video CD.

That is, the still picture data used to constitute several
menu screens as the segment play item is prepared in the segment
play item area. The segment play items can belbranched to be
reproduced by the selection iist. and also the play item selected
by the branching operation is reproduced in accordance with tﬁe
play list.

In other words, a description file is formed which is made
in the hierarchical form based upon the selection list and the
play.list. In response to the selection made by the user, the
process operation is advanced to a lower hierarchical layer so
as to ‘thereby perform a predetermined reproducing operation.

As a basic list structufe, the selection l1list is arranged
at the uppermost position, and ée?eral play lists .are arranged
as the selection branchés by this.selection list. For example,
specific play lists of the above-explained selection list are
designated as the selection #1 offset to the selection #3 offset.

Then, the menu display is executed in the selection 1list so

as to be selected by the user.



Kbytes by 8, which is represented in the list ID offset tabie, 37

becomes
"t he 52nd

the of fset becones a nunera

512 Kbytes. Nunmeral "8" corresponds to an offset nultiplier
Byte of the disc information shown in Fig. 14. In other words,

at

val ue for jgdicating a predeterm ned position

in the PSD area as the byte position fromthe PSD head position (position
"0000") by nmultiplying the offset value by the offset nmultiplier
"8" while 1 offset corresponds to 8 bytes. First, a start-up offset is

of offset

r ecor ded.

This is fixed to a value of "$0000". This Fig. 16 shows such a

case that the wherbetheofuddrstsdlledts,6e.@nd the serpetionctdf fed prdcss as

to the |i

st ID1 tothe list ID6. It should be noted that as to the |ist

| D1

arranged sgerdicidiedd ativahee@SEp thee pohyskisvaindidatdd vygdthe sdbesei e of

" $0000".

#3 offset, and the déta indicated as the play item #I number to
the play item #N number of this play list. For example, when the
track #5 is designated as one play item #1 number in .the advanced

play list, then the reproduction of the track 5 is executed.
2. Concrete Example

Referring now to Fig. 20 and Fig. 21, a concrete example of
such a playback control (PBC) operation ﬁill be explained. In
this example, a video CD is manufactured as a software of an‘
English conversation lesson.

As indicated in Fig. 20, a list is recorded as a PSD from
a position of an absolute time address of 00:04:34 within the

video CD information area.

In other words, selection lists S1, S2 and play lists Pl to

P5 are recorded.

To the respective lists, list IDs are attached as indicated
'1n'Fig. 21. That is, thellist IDs are defined by such that é
list ID of $0001 is attached to the selection list S1, a list ID
of 30602 is attached to phe selection list 82, a list ID of $0005
is given to the play 1list P1, a list ID of $0008 is given to the

play list P2, a 1list ID of $0007 is attached to the play list P3,



Also, with respect to the unused list ID, the offset value is set to
"$FFFF". -b4- PSD (play sequence descriptor) The PSD is provided at a
position froman absolute tinme address of 00:04:34. In this PSD, a play
list, a selection list, and an end |i st 38 are recorded. These lists
are enpl oyed in a playback control (mdﬁ? be discussed later), in which the
data indicative of the content of reproduction, and the hierarchical branch
are recorded.. The play |ist does not contain data used to be branched to
the | ower hierarchy (selection nenu), and corresponds to a list for

desi gnat iagl s ekl esf (0@t bntat tarchedd repribdueddy Odstth®4et had Baddst t he
selection list is such a list containing the data used to be branched to
the | owerIhicl #0004 (iseladtiaichiedmtouthel plagpollst R6noted that the |ist

whi ch shoul d be first
: When the process operation -is entered into the playback
control oper;tion. the selection list S1 whose list ID is equal
to $0001 first functions.

As the operations by the selection list S1, the reproduction
1s carried out by the play item number (PIN) recorded therein.

A value of “1000" is indicated in this PIN. As easily
understood from Fig. 18, since this value of "1000" ié equal to
a numeral value indicative of the segmént piay item #1, the
segment play item #1 recorded in the segment play .item area is
reproduced.

The reproduced outpﬁt of this segment play item #1 becomes
a still picture menu image (screen) used to select such an
English lesson course as indicated as PBLl.

In the selection 1list S1, a selection #1 offset to a
selection #1 offset to a selection #3 offset, corresponding to
the three selection branches, are recorded As a consequence, the
three selection branches are represented by the reproduced output
picture by the segment play item #1. It should be noted that
symbol "Sel #N" indicates a selection #N offéet.

With regard to this picture PB1, the user enters a desirable

selection branch number.

Assuming now that the selection branch number 1 is inputted



reproduced (play list, or selection list) is the list IDl, and is recorded
at a head position (position of offset "00002) of the PSD. * Play Li-st The
play-list:for designating a series of contents to-be reproduced is arranged
as shown in Fig. 17. First, a 1l-byte pégy |ist header is provided and
indicates that this |list corresponds to the play list. Subsequently, as a
nunber of item the quantity of play itens recorded in this play list is
represented. The play item corresponds to such a data for indicating the
content to be 39 reproduced. The data for designating the play itens are
recor ded ¥ fthe pragrii stheasprpeepbayeRerdhifihbdf AATaNqek (Pay?i tldfit
nunber #N. The list 1D specific to the respective.lists is recorded in 2

byt es subbredjicafed oln Heheuspkecbion tiln offifrlequethe selegfion diks afifget

offset, a next list offset,
is "#0004", and then "$0020" is obtained by multiplying this

numeral value by an offset multiplier "8". This namely is equal
to the offset byte of the selection list S2 within PSD.

Then, a value of "1001" is indicated in the'PIN within the
selection list S2. -Thap is, this value indicates the segment
play item #2. As a resuit, ﬁhe _segment play item #2 is
reproduced.

A reproduced output PB6 of this segment play item #2 becomes
a still picture menu image used to select the English lesson
coﬁrses 1 through 3 in the upper grade course.

To the contrary, assuming that the user inputs the selection
branch humber 1, the process operation is advanced to a 1list
indicated in the selection #1 offset with the selection list S2.
The selection #1 offset is equal to "$0008", and then this
numeral value is multiplied by the offset multiplier "8", thereby
obtaining "$0040". Namely, the procesé operation is advanced to
the play list P1. |

In this play list P1, a value of PIN #1 is "2" and the track
#2 is desiénated. Aiso, a Qalue of PiN #2 is "3" and the track
#3 is designated. Also, a value of PIN #2 is "3" and the track
#3 1is desiénated. As a consequeﬂce. when the process operation

is advanced to thé play list P1, the track #2 is fifst reproduced



and a return list offset are each recorded in 2 bytes. The previous |ist

of fset indicates a position (offset) of the |list which should be advanced
when'the previous operation is perforned. For exanple, when a position of a
list |located at an upper one stage is dgsignated by the previous |ist
offset, e.g., when the list is made hiefarchical, the user can return to
the operation condition by the previous list by the previous operation.
When the.previous list offset is equal to "$FFFF", it is prohibited to
execute the previous operation. The next |list offset indicates a position
of a |i st tehbultpakoal dokéngoptchune sl gnddabse evb beé hePBTherThihe fepusedici ng
operation designated by this play list is acconplished, or when the next
oper at i onaks ther hovtag. pIbeuret and vosteoifsthei BgTbéleslesgnsi ¢odrsefl a
i st which should be advanced when the return operation is performed. For .

exanpl e, wheshthappest gradéveradd erarchical, if a position of a |ist
| ocated at the highest stage is designated by the return

When the reproducing operation of the track #2 1is
accomplished, the track #3 is subsequently reproduced to thereby
output a moving picture (and voice) PBS8.

On the other'hand, if the user enters the selection branch
number 3 at the time when the menu picture PB6 is outputted by
the selection list S2, then the process opefation is advanced to
the 1list indicated in the selection #2 offset within the
selection list S2, namély the play list P2.

In this play list P2, the segment play item #3 is designated

~with the value "1002" of the PIN.#l. As a consequence, when the
process operation is advanced to the play 1list P2,.the'ségﬁent
play item #3 is reproduced; so that for instance, a still picture
(and voice) PB9 is outputted. For instance. the English lesson
course 2 in the upper grade class corresponds to such a lesson
as a slide show.

If the user inputs the selection branch number 3 at the time
when the menu picture PB6 is outputted by the selection list S2,
then the process operation is édvéﬁced to the list indicated in
the selection #3 offset within the selection list S2, namely the

play list P3.

In this play 1list P3, a value of the PIN #1 is "8", and a



40 list offset, then the user may return to the operation condition by the
list at the highest stage by carrying out the return operation. Next, a
playing time of 2 bytes, a play itemwait tine of 1 byte, and an auto pause
wait time of 1 byte are recorded. The gyl aying tine indicates the nunber of
sectors of the reproducing operation based on this play list. The play item
wait tinme indicates a wait tinme when the reproduci ng operation of each play
itemis ended. The wait tines "0" to 2000 seconds are indicated by "$00" to
"SEE". In case of "$FF", it inplies that user's operation is waited. The

aut o paustradk t #8i niss i-ddsigh&sed. Wai Itt iige disimrgl t bRadutthigauseacker#e i on.
Finally, the nunbers as to the play itens #1 to #N to be reproduced are

each i ndi codresbpgonds bybesuchhis pragki hewingnminy Pifgitsl dahdned dasta.
indicated in Fig. 18. When PIN="0", or "1", this play itemis not

repr oducethenheghld¥ack #8 iD¥eprodusel! bs' tRE eBRit Ssh e ddait kedurdera  For

exanpl e, when PIN="5", this play item becones a play itemfor
in the upper grade class, so that the output PB10 with only the

voice is made.

Next, assuming now that the user inputs the selection branch
number 2 corresponding tot he middle grade class at the time when
the -menu picture PB1 is outputted based.on-the first selection
list S1, the process operation is advanced to the list indicated
by the selection #2 offset in the selection list S1, namely a
play list P4.

In this play list P4, a track #4 is designated with PIN
#1=4, and also a track #3 1is designated with PIN #2=5.

.Accordingly. when the procesé operation is advanced fo the play
list P4, the track #4 is first reproduced to output a moving
picture (and voice) PBé; Subsequently, the track #5 |is
reproduced to output a moVing picture (and voice) PB3. This
reproduce output is used as the moving picture and the voice
belonging to the middle grade class.

| Also, assuming that the user inputs the selection branch
number 3 corresponding to the beginner's grade class at the time
when the menu picture PB1 1is outputted based on the first
selection list S1, the process operation is advanced fo the list

indicated by the seleétion #3 offset in the selection list Si.



reproducing a track #5. Wien PIN="100" to "599", this val ue (PI'N-100)
indicates the entry of the entry table. As previously described, the entry
tabl & may'indicate 500 entry points as the entries #0 to #499 at 41

maxi mum As the value (PIN-100) thereokg any of entry nunbers #1 to #500 is
desi gnated. Wien PIN="100" to "2927", the value (PIN999) thereof
represents the nunmber of segment play item In the segment play itemarea,
1980 pi eces of segnent play itens may be recorded at maxi num As the value
(PI'N=999), any of segnent play itens #1 to #1980 is designated. Both of

Pl N="600hamely989plandlPssEP2980" to "$FFFF' are not defined. For exanple,
the three play itens are recorded in the ptay list, assum ng now that the
play item #1 d@ontbérisngsldy04list hRspl ay traek #3 NiyThess esatddOdi th apdnt he

play item #3 nunber was "102". |
#1=6, and also a track #7 is designated with PIN' #2=7.
Accordingly, when the process.operation is advanced to the play
list PS5, the track #6 1is first reproduced to output the
reproduced moving picture (and voice) PBA4. Subsequently, fhe
track #7 1is reproduced to output the reproduced moving picture
and (voice) PB5.

This output is used as the moving picture and voice for the
beginner's grade class.

As previously explained, it should be understood that the
previous list offset, the next list offset, and the réturn list
offset may be recorded in the blay lists and also the selection
lists. - Also, the default 1list offsét and the time out 1list
offset may be additionally recorded in the selectioﬁ list. As
a consequence, the advance/backward operations of the list may
be performed in response to the operations.

When, for instance, "$0004" is recorded as the previous list
offset of the play list P1, if the user_carries out the previous
operation during the operation of the play list P1, then the
process operation is refurned to the selection list P2 where the

- offset is equal to "$0004", namely offset byte of "$0020".
As previously explained, the video CD may be made in the

simple interactive type software form by way of the playback



Then, in the reproducing operation executed by this play list, the track #4
Is first reproduced, subsequently the segnent play item#2 is reproduced,
and finally, the tracks by the entry #3 fromthe entry point are
reproduced. * Selection List The selectgqon list is such a list to reproduce
a sel ection nenu so as to cause a user to select an operation to be
processed. A structure of this selection list is shown in Fig. 19. 42
First, a 1-byte selection |ist header is provided which indicates the
selection |list. Subsequently, in an used 1 byte, a selection branch nunber

in this sebatrb?n |i®ithsS suRhO'defund BEoNBXitHEMERCIEPNmBY AN WHIVEY
99. Next, the first nunber of the sel.ection branch is indicated. This flrst

number i s 4891 ¥BY! Yo" onwgwevsrmu @N 4RET Go¥1R, MBRYt SehRG | 0BuLABIGRES 1O
be set and herefore a plurality of

purposes, game purposes, and electronic book publishing purposes.
III. ARRANGEMENT OF REPRODUCING APPARATUS

1. Outer Appearance

A description will now be made of a reproducing apparatus
capable of reproducing the above-described video CD, according
to an embodiment of the éresent invention.

The reproducing apparatus according to the embodiment may
store therein 5 sheetg of video CDs and CD-DAs, which may be

- selectively reproduced, namely is a so-called "disc exchangeable
video CD player”.

An outer appearance of this .feproducing appératus is
indicated in Fig. 22.

Reference numeral 1 indicates a main body of a reproducing
apparatus.

Reference numeral 2 denotes a disc loading unit provided on
a front panel of the reproducing apparatus 1, from which a disc
tray 30 shown in Fig. 23 is drawn to a front surface side. Five
sheets of discs may be loaded on this disc trecy 30 in-euch a

manner that these discs are arranged along the surface direction



selection lists are enpldyed, a first selection branch number in the

second, or subsequent selection list is indicated. Subsequently, list IDs
speci'fic to the respective lists are recorded by 2 bytes. Then, similar to
the play list, a previous |ist offset, next list offset, and a return

|ist offset are each recorded by 2 bytes. In other words, the previous |ist
of fset indicates a position (offset) of a li.st along which the list should
be advanced when the previous operation is carried out. Wen the previous

list offset is equal to "$FFFF", the previous operation is prohibited. The

next |isttndret. | Ml @idesa aReSiroitateal 18 s6t6€1éofe | f&im Wi hnsiownd be
conti nuously advanced when the next operation is carried out. Wen there is

no |ist cpidd BPBE hrdprddicRdvaiRcadrckitggnext list offset is set to
"$FFFF" . 43 Furthernore, the return |ist offset represents a position

Reference numeral 3 represents a display unit constructed
of a liquid crystsal display (LCD) panel. The LCD display panel
3 displays the operation conditions, modes, number of selected
disc, and operation time of the reproducing_apparatus.

Various sots of keys operated by a user are provided on this
front panel. Reference numéral 4 indicates a power source ON/OFF
key.

Reference numeral &5 denotes é reproducing key. This
reproducing key 5 also has a function of a selection key
(selection enter key) used to perform the above-explained
playback control operation. |

Reference numeral 6 indicates a pause key, reference numeral
T represents a stop key, and reference numerai 8 shows an eject
key.

Reference_numeral 9 is a disc selection key. Fivé sets_of
disc selection keys "D1" to "D5" are prepared. These five disc
selection keys correspond to five discs stored oﬁ the disc tray.
For example, when the disc selection key "D1" is depressed, the
disc stored at'the first storage position on the disc tracy is
loaded to a position of an optical head provided inside the
rgproducing appa;atus so as to be reproduced.

Referencejnumefals 10 and 11 are keys for AMS (Auto Music



of a list which should be advanced when the return operation is perforned.
For exanple, when it is so set that one selection is nmade by using a
plurality of selection lists, these selection lists are effectively
utilized.  For exanple, when 12 ﬁgleqtion branches are set and 4

sel ection branches are set by the 3 selection lists respectively, the
respective selection lists are continued al ong forward/backward directions
by enploying the previous list offset and the next |ist offset, so that the
user can search a desirable selection branch by perform ng the previous
oper at i oiSica®)t oppeatiions. Hivatthésporeferencehanerali 30 Didbesites aredMSded.
This default list offset indicates a position of a list, along which the

i st shoWey bto adearced Wwéwh pbetiser hawiag @0 swdXodr oproprsmpaumbers t he
. execution. Also, atime out list- offset is recorded. This tinme out |ist

of f set i Rniet®lasS rdfikeeniceonubrall 13t defbesy whi aMst key! itst seerubdhkad
advanced when the user nakes no input with respect to the selection nenu

under repyRd4Sn BAvARG & RaegelepPbpLrsn thdkbd@s passed. Wen the time out
list offset is "$FFFF", no input is entered and a presel ected tinme has
el apsed. Mtgd hithe b¥Rkward head seeking key 10 owns a previous key used
to perform the previous operation during the above-explained
playback control operation. Further, the forward head seeking
key 11 owns a next key uséd to perform the next operation during
the above-described playback control operation.

Reference numeral 12 shows a return key used to perform a
return operation during the playback control operation.

Reference numeral 13 denotes a +/- selection key used to
perform a selection operation on a menu screen during the
playback control operation. In other words, tﬁe menu selection
may be accomplished by selécting a desirable selection branch
‘number by operating the +/- selection key 13 from the menu
screen, and by selectively operating the reproducing key 5 at the
time when this desirable selection branch number is designated.

Reference numeral 14 ié a disc skip key, and reference
numeral 15 shows a_disc change key.

Reference numerals 16 to 19 show selection keys for play
modes, in which reference numeral 16 1s_a normal'reproducing mode
key. When sucﬁ a disc additionally equipped with the playback

.control function is reproduced, if the normal reproducing mode



specific selection branch is selected at random fromthe sel ection branch
I ndicated in the selection nenu and the process
to this list. Subsequently, a wait tine until tinme out is recorded. \Wen
the wait tinme recorded therein has el apged while no input
user, this is advanced to the above-described tinme out |ist offset. Next,
| oop count and a junp timng are indicated.

nunmber

list. Also, the junp timng indicates a timng when the next list is

advanced kafyt erleperifsor rdeprddyedsel atienon theer alepeodubiiigeqappakytus plisy

item nunber (PIN) s indicated. This PIN indicates a play itemto be
r epr oduc e toi@dei caigguentere@nthtoothefpldytadie Riitren lopetrakioa.definition

of Fig.

18. Athing to be reproduced in the selection list is the norma

Menu screen. AefRrendeedntneéral 237 NGefi8BEENta PisBurFi8Mndd® WeHLO and

reference numeral 18 indicates a program reproducing mode key.

Reference numeral 19 is a PBC qff key by which thé PBC mode
is turned OFF.- When the PBC off key 19 is depressed while the
disc having the playback control function is loaded,' the
reproducing apparatus is brougﬁt into the normal continuous
reproducing operation from the menu feproducing operation by the
PBC mode.

Reference numeral 20 indicates a digest key, and reference
numeral 21 shows a digest mode key. A digest image (picture)
about each of the stored discs may be displayed by operating the
digest key 20.. By operating the digest mode key 21, the digest
image about the disc additionally equipped with the playback

control function may be selectively used as the menu image, or

‘"the image in the track.

Reference numeral 22 is a bookmark register key, and
reference numefal 23 shows a bookmark reproducing key. During
éhe reproducing operatioﬁ. the user depreéses the bookmark
register key 22 to fegister this reproducing point. Thereafter,
the user depresses the bookmark reproducing key 23 to reproduce

from this point. For example, five reproducing points may be

~designated to be registered on a single disc by depressing the

i's made by the

The | oop count indicates the
of reproduction for repeatedly reproducing the play itemin this

44 operation is advanced

a



data for the nenu is recorded. There are many cases that a specific
segnent play itemin each of the selection lists is designated. For

i nstance, “when the menu i nage data corresponding to this selection list is
recorded as the segment play item #4, &ge play item nunber (PIN) thereof
becones "1003". As described above, a single PINis provided in the
selection list. Finally, to indicate the operation to be actually executed
45 by selecting the desired selection branch, a selection #BSN offset to a
sel ection #(BSN+NOCS- 1) offset are indicated by 2 bytes, respectively. It

shoul d_bepBekfiirk iade AYABOkesBIY, |5 anblbs! i Billlrid BEo3RARRLREMCHy anch
el i dP B

recorded In the 4th yte of the selectlon I st,

sel ection Qral%chdggppgge&ecw&% d leg%ioﬁrdis ﬁ{%g%l &‘ t{z'xgg ' Lﬁg%ﬁe

list. con equencé he s ecti-on Ii'st
branches leégséerége BOO l(l:ltalrl?n g%igi;f .Set tflg tpgpgg & |on gﬁéel(?;{fet a:{s

commenced from this reproducing point. The registered bookmark
point is selected by employing, for exampie. the +/- sélection
key 13 and the selection key 5.

Reference numeral 24 denotes an infrared signal receiving
unit. When an infrared command signal is transmitted from a
remote commander (not shown), this.infrared command signal is
received by this infrared signal receiving unit 24 to be
converted into an electric signal which will then be acquired as

operation information by an internal system controller.
2. Circuit Block

Fig. 23 représents an internal circuit arrangement of the
reproducing apparatus.

In Fig. 23, reference numeral 30 is a disc tray. Storage
positions 301 to 305 are provided oﬂ the disc tray 30, by which
five discs can be mounted. Then, the disc tray 30 is so
constructed as to be rotated by a motor 31. A certain storage
position 30x is transferred to a position of'tﬂe optical head 34
by this tray rotation. Thét is to say, the disc mounted on this

storage positiqn-sox is loaded to the position of the optical



recorded. Each of these selection offsets indicates a position of a |ist
(selection list, or play list),. along which the lIist should be advanced
when this*setection branch is selected. For instance, when the user selects
the selection branch 2 with respect the %yenu di splay, it is designated that
the process operation is advanced - to the" list indicated by the selection #2
offset. * End List The end list represents a term nal of an application.
The end list is arranged by 8 bytes, nanely an end list header in 1 byte,
and "$00" in 7 bytes. C. Segnent Play Item 46 As shown in Fig. 6C, a

segment phgyq i 52”‘ A dren¥e? lﬂxf‘éi-d&” $2 Vi ¥ fﬁeﬁgkﬂ 1 o) sgé}{g?lpm nt

of the segnent play itemarea Is cate I scinformation Flg

14 ff°”1t@fééﬁtﬂpgxt%hkopkg%éigﬁ g%“fhi§ §1Q¥t$8s1tion sensor 32, the

system controller 53 can grasp the present loading éondition.
namély which storage position 30x 1is logated at the position of
the optical head 34.

The loaded disc is chucked so as to be rotated by a spindle
motor 33. Then, while this loaded diéc is rotated by the spindle
motor 33, the laser light is illuminated from fhe optical head
34, and the reflection laser light from this disc is used to read
out varioﬁs information.

On thé optical head 34, a laser diode functioning as a laser
output means, an optical system constructed of a deflection beam
splitter and an objective lens, and a detector for detecting the
reflection light afe mountéd. The objective lens 34a is held by
a two-shaft mechanism 34b in such a manner that this objective
lens 34a is displacable along the disc radial direction and the
direction apart from the disc. Reference numeral 35 indicates
a thread mechanism for driving the optical head 34 along the disc
radial direction.

The information detected from the disc by the optical head
during the reproducing operation is supplied to an RF ampiifier
36. The RF ahplifier 36 performs the calculation process of the
supplied information to thereby extract a reproduction RF signal,

‘a tracking error signal, a focusing error signal, and the like.



As a segnent play item 1980 pieces of segnent play itens nmay be recorded
at maximumin the segnent play item Each of these segnent play itens may
be freely produced by the still picture data, the noving picture data, and
the audio data. A single segnent isggonstructed of 150 sectors. The
respective segnent play item my be data reproduced as an i ndependent item
or a plurality of itens continuously reproduced. Wth reference to Fig. 15,
each of these segnent play itenms will now be explain. In the disc
information, the data attribute is indicated by the segnent play item

content tqhbR,r aher degtfdOtRd NpepFoludiisn L RFt R4 gA@36t 1 bylipp1£6d Pr@Vidusly
expl ai ned, the menu screen of the section list may be prepared by using
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Demodulation) and the error correction are performed. Also, P

and Q channel subcodé data afe derived to be supplied to the
system controller 53.

The tracking error signal and the focusing error signal are
supplied to a servo circuit 37. The servo circuit 37 produces
various servo drive signals based wupon a tracking jump
instruction, and an access instruction derived from the tracking
error signal and the focusing error signal, and also the rotation
speed detection information of the spindle motor 33. Also, the
servo circuit 37 controls the two-shaft_mechanism 34b and the
thread mechanism 35 to perform thé focusing/tracking control
operations, and also controls the spindle motor 33 in the CLV
(constant linear velocity) mode.

Reference.numéral 39 indicates a CD-ROM decoder. In the
case that a disc under reproduction is a video disc, namely a
so-called "CD-ROM formatted disc", the decode process is carried
out by the CD-ROM decoder 39 in accordance with the CD-ROM
format.

Among the signals decoded by the CD-ROM 39, the
above—describea various disc information such as fhe information

about the playback control is acquired into the RAM 53a of the

system controller 53.



As descri bed above, since the play list and the selection list are

enpl oyed, a so-terned "playback control (PBO" may be realized in a video
CD. Thi s pltayback control is a function to realize the PBC as a sinple
interactive type software with conbinatign of a noving picture, a stil
picture and a voice in the video CD. That is, the still picture data used
to constitute several nmenu screens as the segnent play itemis prepared in
the segnment play itemarea. The segnent play itens can be branched to be
reproduced by the selection list, and also the play item sel ected by the

branchi ng operadisw, | thé egu@ilbic@dtandaecaedabge tiet CDEROMpldRyeoldiest 39 Nis
ot her words, a description file is fornmed which is nmade in the hierarchical

f or m basedsupeni édecs el MPEGN abisb aB8odée M Ay TheSMPEGNal1@$00d06Cod Or 41
sel ection nade by the user, the process operation is advanced to a | ower

hi erarchi cgbrtevis e dedodinebplYakebhOsn £ pieddaeidnedmt RN ¥ Uss 1kl
operation. As a basic list structure, the selection |ist is arranged at the

upper most  pRshhiaps. rARYEEVEIdlo Igmé a5 g cRaBa2h0@YgCE1 gal he sel ection
branches by this selection list. For exanple, specific play lists of the

above- expl ai nedpgPLRLihdFe | | $he@¥8deo data decoded by the CD-ROM 39 is
furnished to an MPEG video decoder 42. The MPEG video decoder
42 performs the decoding ope;ation at a predetermined timing with
using a video RAM 43 and.outﬁuts a decoded video signal (RGB
outputs). |

Reference numeral 44 is a switch unit switched in response
to the sort of disc to be reproduced.

When the disc under repfoduction corresponds to a CD-DA, the
signal.reproduced_from this CD-DA is processed by the decoder
unit 38 by way of the EFM demodulation and the CIRC (Cross
Interleave Read-Solomon Coding) process, thereby pfoducing a
digital audio signal.

While the CD-DA is' reproduced, the system controller 53
causes the switch unit 44 to be connected to a terminal "tl1".

_Accordingly, the digital audio signal derived from the decoder
unit 38 1s converted 1into an analog audio signai by a D/A
converter 45, and this analog audio signal is outputted to such
an external appliance as an amplifier circuit or an amplifier
provided outside an audio output terminal 486.

When the disc under reproduction is an audio CD, the audio



designated as the selection #1 offset to the selection #3 offset. Then, the
menu display is executed in the selection list so as to be selected by the
user- 48 When the user selects, e.g., the selection #3, the process
operation is advanced to the play listgindicated by the selection #3
offset, and the data indicated as the play item#r nunber to the play item
#N nunber -of this play list. For exanple, when the track #5 is designated
as one play item#1 nunber in the advanced play list, then the reproduction
of the track 5 is executed. 2. Concrete Exanple Referring nowto Figh 20
and Fi g.data iscobbedpededaom cthy MREG augiaydeerdesndPol (PBOR&pERati on
w |l be explained. In this exanple, a video CD is manufactured as a
sof t war ereprofuehbdn f dhevandieiCh, |thesshsten ¢onnakler 58 Faysesothe | st
is recorded as a PSD froma position of an absolute tine address of
QO:04:34swﬁthhnunha_44d§o B0 cohoeebedotoaseterminal t2. As a result,

the digital audio signal derived from the MPEG audio decoder 40

is converted by a D/A converter 45 into an analog audio signal,

and this analog audio signal is outputted to such an external

appliance as an amplifier circuit and an amplifier provided

outside the audio output terminal 46.

When a video CD is reproduced, RGB video (picture) data is
obtained as the outputs from the MPEG video decoder 42. This RGB
video data is converted by a D/A converter 47 into an RGB analog
signal. Then, the RGB analog signal is supplied to an RGB/NTSC
encoﬁer 48 so as to be converted into a composite video signal
of the NTSC system. The composite NTSC video signal is supplied
to a terminal t2 of the switch unit 49.

Duripg the reproduction operation of the video CD, the
system controiler 35 causes the switch unit 49 to be connected
to the terminal t2, so that the composite video signal of the
NTSC system is supplied via an OSD.(On-Screen Display) process
unit 50 from a video output terminal 51 to a monitor apparatus
and the like so as to output video information. In response to

an 1instruction issued from the system controller 53, the OSD

process unit 50 operates to display a preselected superimpose

image.



In other words, selection lists S1, S2 and play lists P1 to P5 are _
recorded. _To the respective lists, list IBDs are attached as indicated in
Fig. '21. "That is, the list IDs are defined by such that a list ID of $0001
is attached to the sel ection Iist S1, e3list ID of $0002 is attached to the
selection list S2, a list ID of $0005 is given to the play list P1, a |list

| D of $0006 is given to the play list P2, a list ID of $0007 is attached to
the play list P3 49 a list ID of $0003 is attached to the play list P4,
and a list 1D of $0004 is attached to the play list P5. Wien the process

T S I AP T B S

list S1 whose. list I.D1s equal" e oper
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supplied to a CD-G decoder 52 and then this stil; picture data
is outputted as a composite picture siénal (still picture) of the
NTSC system. buriﬁg the reproduction of the CD-DA, the switch
unit 49 1s connected to the terminal tl, so that the picture
signal reproduced from the CD-G is supplied via the 0SD process
unit 50 from the video output terminal 51 to the monitor
apparatus and the like so as to output the video information.
Also 'in this case, the OSD process unit 50 performe the
predetermined superimpose image display.

Reference numeral 54 sﬁows a RAM used to back up the data
of memories by way of a back-up eower source 55. In this RAM 54,
the data for reéistering the bookmark point, i.e., such data
which should not be lost when the power supply is turned OFF is -
stored. As apparently, an E-EPROM may be employed.

Reference numeral 56 indicates_an operatioh input unit for
user operations, and corresponds to the Yarious operation keys
(5 to 23) and the infrared signal receiving unit 24 (and remote
controller) shown in Fig. 22. When the disc is reproduced, the.
management 1nformaeion recorded on.this disec, namely TOC and
subcode data are read out, and are supplied to the system

controller 53. jThe system controller 53 causes the display unit



a nuneral value indicative of the segnent play item#1, the segnent play
item #1 recorded in the segnent play itemarea is reproduced. The
reproduced out put of this segnent play item#1 becones a still picture nmenu
i mage (screen) used to select such an,English | esson course as indicated: as
PB1. In the selection list S1, a selection #1 offset to a selection #1
offset to a selection #3 offset, corresponding to the three sel ection
branches, are recorded As a consequence, the three selection branches are
represented by the reproduced output picture by the segnment play item #1.

It shoul § e f1hAdY Rak §xﬂpgg&é§§% ¢ihhe bR £RL SR S seabpaaﬁgwié@t :

Wth regard to this picture , e user enters a desirable selection

branch ngﬂpeﬁang?%HQEPgﬁﬁf&¥ﬁ£€¥o he sel ection branch nunber 1 is inputted

50 by the user, € process opera an i's advanced to a list indicated in
the'selectlOané'oglsggheﬁg¥§é%¥1§p ngegéneLféﬁninternal'arrangement of

the MPEG vidéo decoder 42. As represented in Fig. 23, the CD-ROM-
decoder 39, the MPEG audio decoder 40, the MPEG video decoder 42,
'and the system controller 53 are connected via a bus B to each
other. As this bus B, there are a data bus, a control bus, and
an address bus as represented in Fig. 24. In the MPEG video
decoder 42, the data input/output operations to these buses B are
performed by a bus interface unit 81.

The video data outputted from the CD-ROM decoder 39, namely
the MPEG video stream data corresponding to the compressed data
read from the disc is fetched from a bus interface unit 81 to a
stream buffer 82. |

The video data fetched by the stream buffer 82 is written

via a RAM interface unit 83 to a preselected region of a video

RAM 43.

Reference numeral 84 shows a RAM controller for controlling
an access operation to the video RAM 53, and the RAM controller
84 produces a read/wfite coﬁtrol signal and an address signal.

Reference numeral 85 indicates a variable length coding code
prbcessing unit corresponding to a unit for decoﬁiné the
variable-length-coded dafa by the MPEG standard. In this

variable 1ength;cod1ng code processing unit 85, either the start



is "#0004", and then "$0020" is obtained by nultiplying this nuneral value
by an offset multiplier "8". This namely is equal to the offset byte of the
selection list S2 within PSD. Then, a value of "1001" is indicated in the
PIN within the selection list S2. Thatgis, :this value indicates the

segnent play item #2. As a result, the segnment play item#2 is
repr oduced. - A reproduced output PB6 of this segnent play item #2 becones a
still picture nenu i mage used to select the English | esson courses 1

through 3 in the upper grade course. To the contrary, assum ng that the

user inputsdadheosetigsténd H6@8CEontalREd lin teife I DEESEr SR B | ddtdSted,
advanced to a list indicated in the selection #1 offset with the sel ecti on

list S2. Jhe 6fd efdd Rudt s ir iphragdterbOar80888iveqand then this

nuneral value is multiplied by the offset nultiplier "8", thereby obtaining

"$0040". Nanel f&é%ﬁ;dﬁ¥§ a c h AYhe i In
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when the 958038§Aﬁp6E@Iis processed in the variable length coding code
processing unit 85. to derive thg header information of the
respective .1ayers. Also, the tables corresponding to the
respective variable length codes are selected to be decoded.
Furthermore, the run length code of the video data is decoded to
reconstruct a block of a cosine (COS) céefficient.

Moreover, in the variablé length coding code processing:unit
85, a variable length coding code indicative an image data length
of a single screen (1 maéro block) is drawn from the compressed
data streanm. Then, the d;awn variable 1éngth coding code is
compared with an actual length of a single écreen data stream,
namely a data 1ength.defined from the start code to the end code.
If there is no coincidence, then a variable length coding code
error signal is produced.

When the data is correctly read out from the disc, the
variablé length coding code- should be coincident with the data
length defined from the start code to the encode. However, when
a portion of data has been,dropped out due té outer disturbance

occurred while the data is read from the disc, the variable

length coding code 1s not made coincident with the actual data



I's advanced to the play list P1, the track #2 is first reproduced 51 to
out put a noving picture (and al so voice) PB7. This is used as the noving
pi ctufe and voice in the English | esson course 1 in the upper grade class.
When the reproducing operation of the tgack #2 is acconplished, the track
#3 is subsequently reproduced to thereby output a noving picture (and .

voi ce) PB8. On the other hand, if the user enters the selection branch
nunber 3 at the tine when the menu picture PB6 is outputted. by the
selection list S2, then the process operation is advanced to the |i st

i ndi cated yBntR, %?An?é:]%)} Q:rl‘xe aa%ff@ﬁgn tdyfanfehefﬁé.heaié %‘1:a|r'tsEo§g tGaﬂF‘é
the play list P2. Int l'ist P2, the segnent play item #3 :

desi gnat ed it Bogbe val ue "1002" of the PIN #1. As a consequence, mhen t he
process operatlon I's advanced to the play list P2, the segnent play item #3

5 reproduced. 38 WIalol el LBy & I ddooP! Biak Cchanbattiutte PEhEen

out putted. For Tnstance esson

coding code error signal is produced implies such a case that the
data dropout happens to occur. This variable length coding code
error signal is supplied from the bus interface unit 81 via the
control bus to the system controller 53.

Reference numeral 86 indicates a dequantizing unit. The
dequantizing unit 86 dequantizes the COS coefficient, and
performs the multiplication and the convolution process of the
quantized coefficient in accordénce with the MPEG standard.

The output from the dequantizing unit 86 is supplied to an
inverse DCT converting unit 87. Since it is conceived that the
output from the dequantizing unit 86 corresponds to the
two-dimensional frequency, the inverse DCT converting unit 87
performs an inverse COS éonverting calculation so as to return
this output from the dequantizing unit 86 to the original image
data. |

Reference numeral 88 is a movement compensation processing
unit. In the MPEG unit, the movement compensation frame
prediction 1s employed which 1is equal to the compression
technique using correlation between the successive frames. To
the contrary, in this movement compensation processing unit 88,

the data is read out from the-Yideo RAM 43 by using the movement



course 2 in the upper grade class corresponds to such a lesson as a slide
show. If the user inputs the selection branch nunber 3 at the tine when the
menu picture PB6 is outputted by the selection list S2, then the process
operation is advanced to the |ist indiﬁﬁted_in t he selectlon_#3 offse;
within the selection list S2, nanely the play list P3. In this play |ist

P3, a value of the PIN#1 is "8", and a 52 track #8 is designated. I t
is assuned that this track #8 corresponds to such a track having only
digital audio data. Then, the track #8 is reproduced as the English | esson
course 3veatehecoppeined atie iadsit strcuat, wnd cheputsPBalcuiabeankythhe
voi ce i s made. Next, assum ng now that the user inputs the selection branch

nunber 2therbkegondttey dexfodesl firdal ehgr adguanebsimd dhea igeNethbeabyheo MeENU
picture PBl is outputted based on the first selection |ist Sl, the process
oper at i oneconatvactethé oimdge | b Edck Ndi cat ed

.The video data constituting one screen image recpnstructed

by the decoaing process is written into the video RAM 43.
The decoded video data are read from the video RAM 43 to be
written into a line buffer 89, and are further processed in an
- image processing unit 90 based on various image processes such
as interpolation/interleave processes. Then,_the resultant data

are converted into RGB signals by a matrix circuit 91.
[IV. Operation performed When Still Picture Data is Reproduced]

A description will now be made of process operations by the
above-described reproducing apparatus when still picture data is
reproduced.

As the still image reproducing operations, there are mainly
the menu (image) screens shown in the PB1 and PB8 of Fig. 21,
which is designated by the selection lisf .in the playback
control, and the still image shown in the PB9, designated by the
play list. 1In other words, thé still image data as the segment
play item recorded in the segment play item is reproduced.

As described above, there 1s such data containing only a

moving picture and voice as the segment play item. As to the



by the selection #2 offset in the selection list S1, nanely a play |ist P4.
In this play tist P4, a track #4 is designated with PIN #1=4, and also a

- track #3 is designated with PIN #2=5. Accordi ngly, when the process
operation is advanced to the play listgP4, the track #4 is first reproduced
to output a noving picture (and voice) PB2. Subsequently, the track
#5 is reproduced to output a noving picture (and voice) PBS. Thi s
reproduce output is used as the noving picture and the voice belonging to
the m ddl e grade class. Al so, assumng that the user inputs the selection

branch ng¥iediba teoiofe kN Gddp e iviee shetienteplaygigda, Chagadgenehe icane
when the nmenu picture PBl is outputted based on the first selection |ist

S1, the WpeOGRfde 0PRSS B itheddMAIRMA tion! MdJUtSItHds6gheEt Dp1ake 1 tem
sel ection #3 offset in the selection list S1 53 nanely a play list P5.
In this RlgitentSitalble,2ak 8kp14¢nkd SeSkopatesl With PIN

When the segment play item is reproduced, the system
controller 53 executes a process operation indicated in Fig.25.

In the case that a certain segment play item is reproduced
by the playback control or other operations, the system
controller 53 judges the attribute of the segment play item to
be reproduced from the segment play item content table, and
stofes this judgement information into the.RAM 53a.

Then, at the time when.this segment play item data reading
operation is accomplished,. the system controller 53 judges
wﬁether this read data corresponds to the still picture data, or
the moving picture data based upon the information stored in the
RAM 53# {S101). When this read data is the moving picturg data,
the process operation is'ended under no;mal céndition.

To the contrary, when the read data corresponds to the.still
picture data, the process operation i# advanced to a step S$102
at which a variable "n" is set to 1.

Next, & check is done as to whether or not the sector
address decoded by the CD-ROM decoder 39 while this segment play
item data is read out is correctly continued (S103).

When the continuity of the sector address is not maintained, it

may be such a_case'that the data portion in sector unit is

o



#1=6, and also a track #7 is designated with PIN #2=7. Accordingly, when

t he process operation is advanced to the play list P5 the track #6 is
first reproduced to output the reproduced noving picture (and voi ce) PB4.
Subsequently, the track #7 is reproducggd to output the reproduced noving

pi cture and (voice) PB5. This output is used as the noving picture and
voice for the beginner's grade class. As previously explained, it should be
understood that the previous |ist offset, the next |ist offset, and the
return |ist offset may be recorded in the play lists and al so the sel ection
lists. Areppedt putdérem| thei seadf dagta. aniint tleis i detauto | diopwit seasemy be
additionally recorded in the selection list. As a consequence, the

advance/ bathear thepeecamenhspdayt htehi datamni/s bropecdoreetly ncamspahseutp t he
operations. Wen, for instance, "$0004" is recorded as the previous |ist

of f set of thaeppdesss ioplerAtionf isheotiaeconplished aiiddhaopmnayi eod DPESA] i ON

during the operation of the play list P1, then the process operation is
returned batt he seventédntd i ststsp Wiwes the offset is equal to "$0004",
nanely offset byte of "$0020". As previously explained, the video CD nmay be
made in the Conversely, when the continuity of the sector address is
maintained, a confirmation is made as to whether or not the
variable length coding code error signal is produced (S104).
As previously explained, such a case when the variable length
céding code is not coincident with the actually read data length{
i.e., the data length defined from the start code to the end code
corresponds to a case when a data portion has dropped out. Then,
the variable length coding code error signal is supplied from the
variable length coding code processing unit 85 is suppliéd to the
system controller 53. |
‘Wheq this variable length coding code error signal is issued,
since the segment play item déta'cannot be correctly performed,
the process operation is not accomblished under normal condition,
but is advanced to a step S106. |
When no variable 1ength,coding code error signal is issued,
a judgement is done as to whether or not the end code can be
correctly detected (S105). If the end code 1is correctly
detected, theh thé process operation is accomplished under normal

condition. Conversely, when the end code could not be correctly

detected, since the screen display may not be correctly



sinple interactive type software formby way of the playback 54 contr ol
Wth such-a function, the video-CD nay be widely applied not only to rusic
and hovi €, but al so educational purposes, gane purposes, and el ectronic
book publishing purposes. |I11. ARRANGGNENT OF REPRODUCI NG APPARATUS 1.
Qut er Appearance A description will now be made of a reproduci ng apparat us
_capabl e of reproducing the above-described video CD, according to an

enbodi ment of the present invention. The reproducing apparatus according to
t he enbodi nent may store therein 5 sheets of video CDs and CD- DAs, which

may be sgle¢birely tRerfbieass opiBlYohSi S nvt 83LoMF11shed Whddiansedahe
video CD player”. An outer appearance of this reproducing apparatus is

i ndi cat e¢.gna1%i6n, Z%utR%eaa%ﬁca&n%aa deépdigg.es a main body of a
reproduci ng appar at us.

Such a case that the process operation is not accomplished
under normal condition, but is advanced- toﬁﬂthe step S106,
corresponds to a case when.-the screen display could not be
correctly performed in the monitor apparatus dﬁe to the dropout
of read data. Therefore, a confirmation is made as to whether
or not the variable "n" is equal to 16.

When the variable "n" is not equal.to 16, this variable  -"n" is
incremented (S107).

| Then, at a step 108, the segment play item for constituting
this still image data is again accessed to the optical head 34,
and the data is again read from the disc.

Then, when the data feading operation is complete, the
judgemenfs defined at the steps 8103. S104 and S105 are carried
éut. When no data dropout occurs, the process operation is
accomplished under normal ‘condition. In other words, when the
still image data without any dropout can be obtained by again
performing the data.reading operation, so that the normal screen
display is-made on the monitor apparatus.

When.a data portion again happens to occur, the process
operations defined after the step S106 are repeated.

It should be noted that when n=16, namely the data reading

errors are continuously produced 16 times, the process operation



Ref erence nuneral 2 denotes a disc |oading unit provided on a front panel
of the reproducing apparatus 1, fromwhich a disc tray 30 shown in Fig. 23
is drawn to a front surface side. Five sheets of discs may be | oaded on
this disc tracy 30 in -such a manner #fat these discs are arranged al ong
the surface direction 55 thereof. The discs are rotated in a roulette
form so that the disc to be reproduced is selected. Reference nuneral 3
represents a display unit- constructed of a liquid crystal display (LCD)
panel . The LCD display panel 3 displays the operation conditions, nodes,

nunber Ofiss‘%'c%]@hgh%%ﬁ, aénggogﬁféﬁé&?stéﬂ’@rﬁi&rﬁe reproduci ng appar at us.
0

Various sots eys operate a user are provided on this front panel.

Ref er ence nuw%ralgé cngC@B§§ g qﬁggrhggqécé%ég¥c Fchg%% ﬁﬁ;er§£§§¥hqyneral

5 denotes a repro C|ng key I'S Teproduci ng ll SO ha fnction

of a sel Halla0 da%ﬁ?’ot(sb eﬁleépoenrl%’mreaci(ey) ﬁls&gcﬁo pgg;gr rrﬁ’h%here is no

above- exp alne

limitation in the data reading time. then the process operation
1s repeatedly performed for e;er. It should be noted that the
reading fime restriction is not limited to 18.

As previously described, the data dropout may be judged by
monitoring the variablellength coding code error signal and also
the continuity of the sector address. When the data dropout
happens to occur, the data reading operation is immediately_
performed. Therefore,. it can be avoided that the unproper still
picture is displayed on the monitor.

For example, such a condition can be avoidéd that no menu
screen portion indicative of the selection branch is displayed

and thus, the user cannot perform the selection operation on the

selection branch.



pl ayback control operation. Reference nuneral 6 indicates a pause key,
reference numeral 7 represents a stop key, and reference nuneral 8 shows an
ej ect” key." Reference nuneral 9 is a disc selection key. Five sets of disc
sel ection keys "D1" to "D5" are prepared. These five disc selection keys

correspond to five discs stored on the disc tray. Fgé~95§ﬂpLﬁr¢Mh6ﬁ”fﬁ€

di sc selection key "D1" is depressed, the disc stor at the firs rage
position on the disc tracy is |loaded to a position of “ﬁﬂh ““kgk

provi ded inside the reproduci ng apparatus so as to be\“&l g rence
nuner al swidTand tiLaamepkegs for AMS (Auto Misic 56 Scarf) &perations.

That is, reference nuneral 10 indicates an AVS key to seek a head portion

havi ng ajsmal | £rr & RUNER R R ar MG £85 féﬁfﬁ&ﬂE%hé“&“?é%Bré}ngiﬁgggﬁPﬁg

AMS key to seek a head portion having a |arger program nunb

backwar d gpeafli SRekéd O &%ﬂqpﬁ’ﬁ!étarw(ﬁ@é)lﬁ%v&ﬁé 4#86hast variable data

length, and data length information corresponding to the still
picture data have been recorded,
comprising:

reading means for reading out both of said still picture
data and said data length information corresponding to the still
picture data from the recording-medium;.

decoding means for decoding the still picture data and also
the data length information corresponding to said still picture
data, which are read out by said'reading méans; |

measuring means for measuring a data length of said still
piéture data decoded by éaid decoding means;

comparing means for comparing the data length information
decoded by the decoding means with the data length measured.by
said measuring means; and

controlling means for making such a judgement that the data
is dropped out by way of said comparing means when the data
length information decoded by the decoding means .is not
coincident with the data length of the still picture data
measured by the measuring means, and for controlling said reading
means to again regd out the same still image data.

2. A reproducing apparatus as claimed in claim 1, further



to performthe previous operation during the above-expl ai ned pl ayback
control operation. Further, the forward head seeking key 11 owns a next key
used to performthe next operation during the above—described ptayback
control operation. Reference nuneral 173 shows a retur form
a return operation during the playback control operajilmm mam\(ﬂmum[ﬂmral
13 denotes a +/- selection key used to performa sel n aperats on on a
menu screen during the playback control operation. In other words, the nenu
sel ection may be acconplished by selecting a desirable selection branch
nunber byompetistinpgatiieess- daehegudginkenednst FoMm jidgMRguUaSebatInuang by
sel ectively operating the reproducing key 5 at the tinme when this desirable
sel ecti oprbaanahdresbBesri Safl@sasrcded - stieferigge Water,awhbteifi:a disc skip
key, and reference nuneral 15 shows a disc change key. Reference nunerals

16 to 19 ShOV\/vvﬁ@he&ii@rhd?ﬁﬁ@sJ %ta V\%ﬂdm%}ea‘dﬁ Yibgls ' £ AL alPBES! 16
I's a normal reproduci ng node en such a disc additionally equipped

with the jpl athachtinnbug, E'aaat 'c%t'rm@ﬁgoﬁeaﬁg cbhtl-BesNehTR! regRiAgUCi NY

node

means to again read the same still picture data.
3. A reproducing apparatus as claimed in claim 1, further
comprising: |

end data judging means for judging as to whether or not an
end code of said decoded still image'data éan be detected,
whergin:

when said end data judging means cannot detect the end code
of the still picture data, said controlling means controls said
reading means to again the same still image data.
4, A repfoducing apparatus as claimed in claim 2, further
comprising:

end data judging means for judging as to whether or not an
end code of said decoded still image data can be
detected,wherein:

when said end data_judging'means cannot detect the end code
of the still picture data, said controlling means controls said
reading meaﬁs to again the same still image data.
5. A reproducing apparatus for reproducing a recording medium
on which both of still picture data having at least variable data

length, and data length . information corresponding to the still



57 key 16 is depressed, then the reproducing apparatus is automatically
entered into the playback control operation. Reference nuneral 17 denotes a

shuffl e node key, and reference nuneral 18 indicates_g_pLQgLanLLepLgdugLng
node key. Reference nuneral 19 is a PBgoff key by which the PBC node is

turned OFF. Wien the PBC off key 19 is depreéssed whil eu H:Lm E“IIEMIU t he
pl ayback control function is |oaded, the reproducing:a ; " ht

into the normal continuous reproducing operation fromthe fmenu reproducing
operation by the PBC node. Reference nuneral 20 indicates a digest key, and

ref erencgipyiipealia®d BRO¥SHEefli SESSrdBLe é&%rigéggj:geﬂ i mage (picture)

about each of the stored discs may be displayé operating the digest key

- 20. By operatgn ' e g ge, 1QBQU e di;sc
addit?onally gqﬁ?%%ﬁ%qﬁﬁf%%?ﬁgqglgggg%%ﬂ%gﬁfﬁgkaf%%%%l n nay gagé 3@ ively

used as BeaTRAYal TBAEtH OlntSind ERUP ddbIdUpdraRl BCLRECAEE RUBRERL 32 S

a bookmark register key, and reference nu OWs "a boo
reproduciyggaKe¥om PHE! PScording medium;

a decoder for decoding the still picture data and also the
data length information corresponding to said still picture dafa,
which are read out by said reader;

a counter for counting a data length of said still picture
data decoded by said decoder;

a comparator for comparing the data length information
decoded by the decoder with the data length counted by said
counter; and

a controller for making such a judgement that the data is
dropped out by way of said: comparator when the data length
information decoded by the decoder is not coincident with the
data length of the still picture data counted by the couﬁter, and
for controlling said reader to again read out the same still

image data.

6. A reproducing apparatus as claimed'in élaim 5, Tfurther
comprising:
an address data judger for judging a continuity of an
address of the still image data decoded by said decoder.wherein:
when said éddress data Jjudger Judges that the address is

discontinuous, said controller controls said reader to again read



t he reproduci ng operation, the user depresses the bookmark register key 22
to register this reproducing point. Thereafter, the user depresses the
bookmar k reprodu0|ng key 23 to reproduce fromthis poi nt . For exanpl e,

five reproduci ng points my be designatsed to be regLfifgéELjﬂLjLiﬁ4ﬂﬁﬂ? di sc
by depressing the 58 bookmark register key 22. fter the bogkmark
reproduci ng key 23 is depressed, when a selection i's : ese
regi stered booknmark points, the reproducing operatio m
this reproducing point. The registered bookmark point *s select'ed by

' enpl oyi nghef amex8oPLE, pi&euré -dged ection key 13 and the sel ection key 5.
Ref erence nuneral 24 denotes an infrared signal receiving unit. When an

i nfrared7command reiptioducinigt rapidPdthid 44 0OM MEEdDER QAR f@PthsPOWN)
this infrared command signal is received by this infrared signal receiving

unit 24 tompeistnperted into an electric signal which will then be acquired
as operation information by an internal system controller. '

an end data discriminator for judging as to whether or not
‘an end code of said decdded still picture data can be detected;
wherein:

when said end data discriminator cannot detect the end code
of the still picture data, said controller controls said reader
fo again read the same still image data.
8. A reproducing apparatus as claimed in'ciaim 6, further
comprising:

an end data discriminator for judging as to whether or not
an end code of said decoded still picture data can be detected;
wherein:

when said end data discriminator cannot detect the end code
of fhe still picture data, said controller controls said reader
to again read the same still image data.
9. A method for reproducing still image data.from a recording
medium on which both of still picture data having at 1least
variable data 1ength; and data length information corresponding
.to the still picture data have been.recordgd, comprising:

a step for reading out both of said still'picture data and

said data length information corresponding to the still picture

data from the recording medium;



2. Circuit Block Fig. 23 represents an internal circuit arrangenent of the
_reproducing apparatus. In Fig. 23, reference nuneral 30 i's a disc tray.

St orage positions 301 to 305-are provided on the.dist‘tray—%@r_by_yﬂu{¥L
five discs can be nounted. Then, theydisc tray 39 | constructe

to be rotated by a notor 31. A certain storage posrt i& Mﬂ[ﬂﬂmerred
to a position of the optical head 34 by this tray rota say

the disc nmounted on this storage position 30x is |oaded to t%e positton of
t he opti cal 59 head 34. Ref erence nuneral 32 shows a disc position

sensor. Basedauge@pt P6r &ddd Gi Thet Bk$1§i S AR Ha?d S84SL sé\?&] nd Hagystem

controller 53 can grasp the present |oading condition,. nane I ch storage

posi ti on 13vgthS 10fcmek Adn t BErPESHLAGTH LS Bh a‘iﬁt 'ﬁlggﬁgsrzﬁﬂre-rmt{ paded

disc is chucked so as to be rotated by a spln | e not or € this

| oaded diwg dbS ar@ #ed BYit! B§ 8R4AILEep;
a step for measuring a data length of said still picture
data decoded by said step;

a step for comparing the decoded data length information

with the measured data length; and

a step for making such a judgement tﬁat the data 1s dropped
out by way of said step when the decoded data length information
is not coincident with the measured data length of the still

picture data, and for again reading out the same still image

data.
10. A reproducing method as claimed in claim 9, further
comprising:

é step for judging as to a continuity of an address of the
decoded still picture data; wherein:

when 'said judging step judges that the address_ is-
discontinuous, a control is made to again read the same still

picture data.

11. A reproducing method as claimed in claim 9, further
comprising: |

a step for judging as to whether or not an end code of the
decoded still bicture data can be detected; wherein:

when the end code of sald still picture data cannot be



nmotor 33, the laser light is illumnated fromthe optical head 34, and the
reflection laser light fromthis-disc is used to read out various
information. On the optical head 34, a |aser diode functioning as a | aser
out put neans, an optical systemconstrugted of a’ deflﬁm m “ ter
and an objective lens, and a detector fg‘? detecting t “g“ll Imllm' ht
are nounted. The objective lens 34a is held by a tmp-shaf?,#ecﬁanﬁsnf34b I n
such a manner that this objective |ens 34a is displacable along the disc
radial direction and the direction apart fromthe disc. Reference nuneral
35 1 ndi it ddbiAda1RC U385 Th! BonbioY i 10 ddife WY i@l $R a3 trdl Uthe! N
disc radial direction. The information detected fromthe disc by thé

optical hgaq jdw;l hgaigPr oduci ng operation is supplied to an RF
anplifier 3%9‘¥ﬁéﬂ%$%a§83?¥ier 36 performnms the cal cul ati on process of the

{racki ng B or i SRAFOAEISEHeHES Thh BapBRt R BleTh O rugdner

comprising:

a step for judging as to whether or not an end code of. the
decoded still pictgre data can be detected; wherein:

when the end code of said still picture data cannot be
detectgd at said step, a control is made to again read the same
still picture data.
13. A decode circuit comprising:

storage means controlling means for controlling read/write
operations of still picture data from/iﬁto storage means, which
has been reproduced from & recording medium on which the still
picture data having at 1egst variable data length and data length
information corresponding to the still picture data have been
recorded;

picture data length calculating means for calculating a
picture data length corresponding to one screen based upon a
starting address and an end address by detecting header
information from said reproduced still image data:

separating means for separating ﬁicture information and
variable length data from said reproduced still image data;

comparing means for comparing the variable length data

separated by sa;d separating means with the picture data length



Then, the extracted reproduction RF signal is supplied to a deéoder unit 38
in which the EFM denodul ati on (Ei ght Fourteen Denodul ation) and the error
corréction are perfornmed. Al so, P and Q channel subcode data are derived to

be supplied to the systemcontroller 538 The tracklng—errﬁr—srgﬁa+—aﬁd—%he
focusing error signal are supplied to a servo circuit Ult
37 produces various servo drive signals based upon a tr%‘jﬂaujg “
instruction, and an access instruction derived fromthe

si gnal and the f ocusi ng error si gnal , and also the rotation speed detectlon

infornatl gg% i [ rvo circuit 37 controls
t nec SN @% ghlﬁ%in rea %ﬁﬁf

t he two- s anlsn1 anism35 to perfornlthe

LR e Pl ST by L
. 32@6}@1%@ S50 puprk k5 R S, oSOV PR e 1
O Ao R SRR e BRSO Y i

picture data length calculated by said calculating means.



above-descri bed various disc informati on such as the informati on about the
pl ayback control is acquired into the RAM 53a of the system control | er 53.
61 Al so, the audio data decoded by the CD-ROM decoder 39 is supplied to an
MPEG audi o decoder 40. The MPEG audi o’®ecoder 40 perforns the decoding

operation at a preselected timng by using an audio RAM 41, and outputs a
decoded audio signal. Furthernore, the video data decoded by t he CD- ROM 39

i's furnipiecbir Por MECONINEOsHELRIBTCHERE THRTAPENDY DHSR dﬁcwﬁﬁén%zm
performs the decodi ng operation at a predetermned timng with using a

vi deo RAMENGTH.NOIF 08T PLL SP ECYBREJPATA | 18 ORECORBED( REEPRODDCING. ARPARATOSE
nuneral 44 is a swtch unit swtched in response to the sort of disc to be
repr oducEdR RERRODPECING SRECONDINGEMEDIUM| | ANDCBEPEOPUCINGt MEZHGD- THEREDE
signal reproduced fromthis CD-DA is processed by the decoder unit 38 by

way of the EFM de"DdU|atiRﬁs@ﬁﬂc%hSFc%ﬁE:ﬁf§8ESSURE

In a picture data reproducing apparatus, a data dropout from
a disc such as a CD-DA can be avoided. In a étill picture déta
reproducing apparatus for reprodﬁcing a recording medium on which
both of still picture data having at least variable data length,
and dataliength information corresponding to the still picture
-data have been recorded; this' reproducing aﬁparatus is
characterized by including: a reéder for reading out both of the
still picture data and the data length information corresponding
_to the still picture data fromlthe recording medium; a decoder
for decoding the still picture data and also the data length
information corresponding to the still picture déta, which are
read out by the reader; g counter for counting a data length of
the still picture data decoded by the decoder; a éomparator for
comparing the data length information decoded by the decoder with
the data length counted by the counter; and a controller for
making such a judgement that the data is dropped out by way of
the éomparator'when the data length information decoded by the
decoder is not coincident with the data length of the still

picture data counted by the counﬁer, and for controlling the

reader to again read out the same still image data.2

Figure 23
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I nterl eave Read- Sol onon Codi ng) process, thereby producing a digital audio
signal. Wile the CD-DA is reproduced, the system controller 53 causes the -
switch unit 44 to be connected to a termnal "t1". Accordingly, the digital
audi o signal derived fromthe decoder unit 38 is converted into an anal og
audi o signal by a DA converter 45, and this anal og audio signal is
outputted to such an external appli anZe2és an anplifier circuit or an
anplifier provided outside an audi o out put term nal 46. \Wen the disc under
reproduction is an audio CD, the dj 2 data is obtained fromthe MPEG
audi o decoder 40. During the re ?;i n of the audio CD, the system
controller 53 causes the switch unit 44 to be connected to a termnal t2.
As a result, the digital audio signal derived fromthe MPEG audi o decoder

40 i s convegted by -a D/ A converter 45 intg—-ahk—ahatl-og—addio—si-gral—agnd this

anal og audi p RHYBIGAL ijs @DROMEX A0 such an external appliance as ar
anplifier c 'rFBRMAqnd an anplifier provided

DEPENDING TO MPEG!
PIXEL SIZE (PIXEL NUMBER),/FRAME FREQUENCY :

352%X240/29.97HZ(NTSC)
DIGITAL }. 352X240/23.976Hz(FILM)

VIDEO
352X288/25Hz(PAL)
DATA TRANSFER SPEED ¢
MAX. 1152 Mbits/ sec

MPEG! LAYER?
DIGITAL SAMPLING FREQUENCY

AUDIO | DATA TRANSFER SPEED : 224 Kbits,/sec (AFTER TRACK?)
54,96,128,192,224,384 Kbits/sec (TRACK!)

REPRODUONG| A, 74 mine.

TIME

| PIXEL | STANDARD LEVEL : 352X240(NTSC)
NUNBER 352x288(PAL)
sTiL | HIGH DEFINITION LEVEL ¢ 704X480(NTSC)
PICTURE | 704X576(PAL)

—~ PAUSE "
EpropUcie| NORMAL REPRODUCTION, SLOW, R4S etc.
MODE | yENU REPRODUCTION BY USING PLAYBACK CONTROL

VIDEO
SIGNAL NTSC/PAL

OUTPUT

APPFL,'ECLADT ION | MOVIE, KARAOKE, MUSIC, EDUCATION, PHOTOGRAPH,ALBUM etc.




outside the audio output termnal 46. Wien a video CD is reproduced, RGB
videq (pigture) data is obtained as the outputs fromthe MPEG vi deo decoder
42. This RGB video data is converted by a D/A converter 47 into an RGB
anal og signal. Then, the RGB analog signal is supplied to an RGB/ NTSC
encoder 48 so as to be converted into gonposite vi deo signal of the NTSC
system The conposite NTSC video mg§%;§ s supplied to a termnal t2 of the
switch unit 49. During the reproduction operation of the video CD, the

. systemcontroller 35 causes the switch unit 49 to be connected to the
termnal t2, so that the conposite video signal of the NTSC systemis
supplied via an OSD (On-Screen Display) process unit 50 froma video out put
termnal 51 to a nonitor apparatus and the |ike so as to output video
information. In response to an instruction issued fromthe system
controller 53, the OSD process unit 50 operates to display a presel ected

superi npose i mage. 63 , F/ G 2
, : ’

352 PIXELS
VvV V VWAL \ V] |24
A A .

)

288 ’
PINELS >< 240 N NTSC \ PAL

;XA
\\";\\\PAL\\\ 24



On the other hand, when the disc to be reproduced is a CD-DA and also is a
CD-G, the still picture data are read out fromthe R to Wchannels of the
subcodes. The still picture data is supplied to a CD-G decoder 52 and
then this still picture data is outputted as a conposite picture signal
(still picture) of the NTSC system During the reproduction of the CD DA,
the switch unit 49 is connected to thg2érminal t1, so that the picture
signal reproduced fromthe CD-Gis supplied via the OSD process unit 50
fromthe video output terminal 51 to the nonitor apparatus and the like so
as to output the video information. Also in this case, the OSD process unit
50 perforns the predeterm ned superinpose i nage di splay. Reference nuneral
54 shows a RAM used to back up the data of nenories by way of a back-up

power sources5-—-A-this RAM 54, the data for registering the bookmar k
point, i.e., fsuch da.tsﬁ'u_vﬁi ch should not be | ost when the power supply is
turned OFF i $ storefl.e8Aswapparently, an E- EPROM may be enpl oyed. Reference
numer al 56 iMdi catep & @peration input unit for user operations, and
corresponds fo the ygf [dgs operation keys (5 to 23) and the infrared signal
recei ving unift 24 (png ygnote controller) shown in Fig. 22. Wen the disc
i's reproduceﬁi, the [~ 1w
2 OJ
w | <
| 5 |cu | l I
o | o I l I l
o | A
g < | N - a S
= S 1
Lo & |= s ~ 5 G'g
o 2 |2 @ 3
e —k—— e |l a2 o
3 <z :
S o |2 @ o @A
n a |
- & |= \ D 2
N
NE N
Q. o | o
(] oD | co &
o o |~ (a ] - -
a e
S [w -
ol | < o 8
< fro wid g2
ey | - =22 =2
=] - = =3  ofF
i S o awm

FIG.3A
FIG.3B
FIG.3C
FI1G.3D
FlG.3C



managenent information recorded on this disc, nanely TOC and subcode data
are read qut, and are supplied to the systemcontroller 53. The system
controller 53 causes the display unit . 64 3 to display the reproducing
time and the like in accordance with the managenent information. Fig. 24
schematically represents an internakb?r ngenment of the MPEG vi deo decoder
42. As represented in Fig. 23, the decoder t he MPEG -audi o
decoder 40, the MPEG vi deo decoder 42, and the systen1contro||er 53 are
connected via a bus B to each other. As this bus B, there are a data bus, a
control bus, and an address bus as represented in Fig. 24. In the MPEG

vi deo decoder 42, the data input/output operations to these buses B are
performed by a bus interface unit 81. The video data outputted fromthe
CD- ROM decoder 39, nanely the MPEG vi deo stream data corresponding to the
conpressed data read fromthe disc is fetched fron1a bus interface unit 81
to a stream buffer 82.
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The video data fetched by the streambuffer 82 is witten via a RAM
interface unit 83 to a preselected region of a video RAM 43. Reference
nureral 84 shows a RAM controller for controlling an access operation to
the video RAM 53, and the RAM controller 84 produces a read/wite control
signal and an address signal. Reference nuneral 85 indicates a variable

| engt h codi ng code processing unit d@w?%éponding to a unit for decoding the
vari abl e-1 ength-coded data by the MPEG standard. In this variable

| engt h codi ng code processing unit 85, either the start - 65 code, or the
end code contained in the bit streamis detected, and the various sorts of
paraneters are derived. The conpressed data which has been witten fromthe
stream buffer 82 into the video RAM 43 and thereafter read out fromthe
video RAM 43 is processed in the variable |Iength coding code processing
unit 85 to derive the header information of the respective |ayers.
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respective variable | ength codes are selected to be decoded. Furthernore,
the run length code of the video data is decoded to reconstruct a bl ock of
a cosine (COS) coefficient. Mreover, in the variable | ength coding code
processing unit 85, a variable length coding code indicative an i mage data
| ength of a single screen (1 macro b %pé) is drawn fromthe conpressed data
stream Then, the drawn variabl e | &ng ﬁ coding code is conpared with an
actual length of a single screen data stream nanely a data | ength defined
fromthe start code to the end code. If there is no coincidence, then a

vari abl e | engt hfcodtmngjcode error [grgmai—j s produced. Wien the data is
correctly read put frpmthe disc, fthe var|able Iength coding code should be
coi ncident with Esggta | engt h deﬁfﬁgggf'on1the sthL¥pndn o the encode.
However, when a| B3 =0on of data hgs—beew fropped out’ dud te puter
di sturbance occprree~wHil e the datfe—s—epd fromtheé di qcHt he vari abl e
| engt h coding cpdesfg&s not nade coijncigent{with the ctuaI:ga a 66
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| ength, nanmely the data length defined fromthe start code to the end cdde.
As a consequence, such a case that the variable |Iength coding code error
signal is produced inplies such a case that the data dropout happens to
occur. This variable I ength coding code error signal is supplied fromthe.
bus interface unit 81 via the control .l;ﬁ4td t he systemcontrol |l er 53.

Ref erence nuneral 86 indicates a dequantTzing unit. The dequanti zi ng unit
86 dequantizes the COS coefficient, and performs the nultiplication and the
convol ution process of the quantized coefficient in accordance with the
MPEG st andard. The output fromthe dequantizing unit 86 is supplied to an

i nverse DCT converting unit 87. Si SE?iGiS concei ved that the output from
the dequantizing unit 86 corresponds. fo¥the two-di mensional frequency, the
i nverse DCT converting unit 87 perforns_gn inverse COS converting
calculation so as to return thi sFBAMEWSTRUGHREhe dequantizing unit 86 to
the original inage data. Reference nuneral 88 is a npvenent conpensation

processing unjt. I% t he MPEG unit, t>_he movement conpenkatipn frame
dicti i egk|whi ch s | tpr:hg j =
prediction is gvﬁ&oga ic .‘l)ls\TAequa )E cor_rprﬁlsA on =
33 = =
| 24 11| | i
T 588 bits '|
P il
FlG.8A
FRAME ' SUB-CODING
98n+i SYNC PATTERN
98n+2 SYNC PATTERN

e e e e — e — e —— e

98n4+3 (Pt & R S T U Vi W
98n+4 | P2 Qé'Rz Se Tz. U2 Vo We

98n+97|Pes Qos Res Sss Tes Uss Ves Wes

98n+98|Pes Qss Ros Sec Tss Usse Voe Wae
98+ +1

FIG.8B
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t echni que using correl ation between the successive frames. To the contrary,
“in this mpvenent conpensation processing unit 88, the data is read out from
the video RAM 43 by using the novenent 67 vector contained in the bit
stream and then is calculated with the bl ock data decoded fromthe
dequantizing unit 86, thereby to reconstruct the imge bl ock. .The video
data constituting one screen inmage @bt ruct ed by the decodi ng process is
witten into the video RAM 43. The decoded video data are read fromthe
video RAM 43 to be witten into a line buffer 89, and are further processed
in an image processing unit 90 based on various inmage processes such as
interpol ation/interl eave processes. Then, the.resultant data are converted
into RGB signals by a matrix circuit 91. [IV. Operation perfornmed Wen
Still Picture Data is Reproduced] A description will now be nade of process

operations by the above-described reproduci ng apparatus when still picture
data is reproduced.
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As the still inmage reproducing operations, there are mainly the nenu

(i mage) sgreens shown in the PB1L and PB6 of Fig. 21, which is designated by
the selection list in the playback control, and the still inmge shown in
the PB9, designated by the play list. In other words, the still inage data
as the segnent play itemrecorded in the segnment play itemis reproduced.
As described above, there is such d&&2bntaining only a noving picture and
voi ce as the segnent play item As to the 68 attribute of the respective
segnent play item a judgenent can be nade based on the information about
the segnent play item content t7§+ﬁx;asgf§2:ained in Fig. 15. Wen the
segnent play itemis reproduced/f t Iy controller 53 executes a
process operation indicated in"Fig.25. In the case that a certain segnent

play itemis reproduced by the playback control or other operations, the
Syst em cont r AI0G TRYGTURG s EXAMPAE: OF DISK GONTAWING Qi TRACKS ) t em t o be

reproduced fromthe segnent play itemcontent table, and
TNO | BLOCK | POINT PMIN,PSEC.PFRAME
00 01 00.02.32
n+1 |01 |00.02.32 STARTPONT
n+2 01 00.02.32
n+3 02 10.15.12
n+4 02 | 10.15.12 ggﬂ%&ggﬁz
n+5 02 10.15.12
n+6 03 16.28.63
7103 | 16.28.63 G R
n+8 03 16.28.63
n+9 04
n+10 | 04 o
n+11 | 04 o
n+12 | 05 o
n+13 | 05 o
n+14 | 05 :
n+15 | 06 |.19.10.03  START POINT
n+16 06 19.10.03 OFTRACE#G
n+17 28 19.10.03
n+18 01.20.00  tpack NUMBER OF
n+19 1 A0 1 01.20.00 . pgst TRACK IN DISK
n+20 | AO 01.20.00
n+21 | Al 06.00.00 TRACKNUMBHQOF
n+22 | Al 06.00.00  pjagT TRACK IN DISK
n+23 | Al 06.00.00
n+24 | A2 92.48.41
n+25 | A2 | 52.48.41 (S)IIAfsETAggﬁITTTRACK
00 | nt26 | A2 52.48.41
00 n+27 01 00.02.32 REPEAT
n+28 | 01 00.02.32




stores this judgenent information into the RAM 53a. Then, at the tine when
this segnent play itemdata reading operation is acconplished, the system
controller 53 judges whether this read data corresponds to the stil
picture data, or the noving picture data based upon the information stored
in the RAM 53a (S101). Wen this read dgjgsi s the noving picture data, the
process operation is ended under normal condition. To the contrary, when
the read data corresponds to the still picture data, the process operation
is advanced to a step S102 at which a variable "n" is set to 1. Next, a
check is done as to whether or notffphﬁfec’o’ address decoded by the CD- ROM
decoder 39 while this segment play iteth8ata’is read out is correctly
continued (S103). Wen the continuity of the sector address is not

mai ntained, it may be SPIRBCROR¥SSTRUGTURENGF QADEQ KD { VerjOn) sector unit is
69 dropped out fromthe read data. In this data to dropout case, since the
segnment play itemdata is not correctbé'carried out,

—VIDEO €D DIRECTORY~—— DISK INFORMATION (00 :04:00)
' -—— ENTRY TABLE (00:04:01)
—— LIST ID OFFSET TABLE(00:04:02~00:04:33)

- ——PLAY SEQUENCEDESCRIPTOR (00:04 : 34~
(PSD) MAX00:07:64)

-2

—MPEG AUDIO/VIDEQ ———AV SEQUENCE DATA 0t (TRACK #2)
AV SEQUENCE DATA 02 (TRACK #3)

L—— AV SEQUENCE DATA 98 (TRACK #99)

— CD-DA

- SEGMENT ——SEGMENT PLAY ITEM #1
——— SEGMENT PLAY ITEM #2
.
L SEGMENT PLAY ITEM #1980
CD+]
| KARAOKE KARINFO,BIH
L KARINFO.11
B PSD_X.VCD
EXT.

—LOT_X.VCD



the process operation is not acconplished under normal condition, but is
advanced to a step S106. Conversely, when the continuity of the sector
address is maintained, a confirmation is nade as to whether or not the
vari able |l ength coding code error signal is produced (S104). As previously
expl ai ned, such a case when the variably§ hgngth coding code is not
coincident with the actually read data]1éngth I.e., the data |length
defined fromthe start code to the end code corresponds to a case when a
data portion has dropped out. a?bigﬁé riable | ength coding code error
signal is supplled fromthe v ég?h codi ng code processing unit 85
I's supplied to st em cont n this variable | ength coding

. W
code error si gn§WﬁC§ﬁREQfeBVDs{HBNCiHLEE HQQH&EtDESWPTOB data cannot be

correctly perforned, the process operatlon S not acconpl i shed under norna
condition, but is 06 gngt h codi ng

code error signal 8 or not the
end code can be copsectu—drtgctad£S106y £ —tho-—and—code IS

correctly detected, tRen {hd p Ot YRE BTRUSTURE STANBARD!ID! i shed under nor nal
condi ti on. Conver sk M 2 ode coul d not _be correctly .

9 32’ SYSTEM IDENTIFIER
41 32 | VOLUME IDENTIFIER

123 2 | VOLUME NUMBER IN ALBUM
127 2 | ALBUM SET SEQUENCE NUMBER
131 2 | LOGIC BLOCK SIZE

137 4 | BUS TABLE

141 8 | ADDRESS OF BUS TABLE

157 | 34 | ROUTE DIRECTORY RECORD
191 | 128 | ALBUM IDENTIFIER

519 | 128 |ISSURE IDENTIFIER

447 | 128 | WRITER NAME IDENTIFIER
575 | 128 | APPLICATION IDENTIFIER
703 | 32 | COPY WRITE NAME

740 | 32 | ABSTRECT FILE NAVE

777 | 32 | LIST FILE NAME

814 | 16 | FORMING DAY/TIME

831 | 16 | CORRECTING DAY/TIME
848 | 16 | EXPRAION DAY,/TIME

865 | 16 | EFFECTIVE DAY/TIME
882 | 1 | STANDARD VERSION NUMBER OF FILE STRUCTURE
1025 | 26 | XA LABLE RECORD




detected, since the screen display may not be correctly 70 perforned,
the process operation is not acconplished under normal condition, but is
advanced to a step S106." Such a case that the process operation is not
acconpl i shed under normal condition, but is advanced to the step S106,
corresponds to a case when the scregﬂéQQ%play could not be correctly
performed in the nonitor apparatus t he dropout of read data.
Therefore, a confirmation is nade as to whether or not the variable "n" is
equal to 16. Wen the variable "n" is not equal to 16, this variable "n" is
increnented ('S107). Then, at a step 108, the segnment play itemfor
constituting this still inmage data is again accessed to the optical head
34, and the data is again read fromthe disc. Then, when the data readi ng
operation is conplete, the judgenents defined at the steps S103, S104 and
S105 are carried out. When no data dropout occurs, the process operation

i FIG.13

VIDEO CD INFORMATION AREA . -

PLAY SEQUENCE
DISK . USTID -
NFoRMATION | ENTRY TABLE | oppser TaBle | DISEREIOR
0 ) . o .
t ? b ? b6
00:04:00  00:04:01 00:04:02 00:04:33 : 00:07:6&

_max.
00:04:34



acconpl i shed under normal condition. In other words, when the still ‘inmage
data W t hgut any dropout can be obtained by again performng the data
readi ng operation, so that the normal screen display is made on the nonitor
apparatus. Wien a data portion again happens to occur, the process
operations defined after the step SigG Sre repeated. It should be noted

t hat when n=16, nanely the data rea 'Ha brrors are conti nuously produced 16

times, the process operation 71 i's acconplished as an erroneous
operation. In the case that a disc has a scratch noise, for instance, data
cannot be properly read. 1In such a case, if thereis nolimtation in the

data reading tinme, then the pro sf@peﬂ on is repeatedly perforned for
ever. |t should be noted that ther®a@i dg'time restriction is not limted
to 16. As previously described, the data dropout may be judged by

I tori th ' ' [ I d al th
o DS AP ST g o1

BYTE | BYTE |
POSITION | SIZE CONTENT

I~8 | 8 | SYSTEM IDENTIFIER

g~10 2 | VERSION NUMBER

11~26 | 16 | ALBUM IDENTIFIER

< 27~28 | 2 | VOLUME NUMBER IN-ALBUM
29~30 | 2 | ALBUM SET SEQUENCE NUMBER

31~43 | 13 | SIZE MAP OF MOVING PICTURE TRACK
44 | | STATUS FLAG |

45~48 | 4 | PSD SIZE

49~51 3 | FIRST SEGMENT ADDRESS

52 I [ OFFSET MULTIPLIER

53~54 | 2 | NUMBER OF LIST ID
55~56 | 2 | NUMBER OF SEGMENT ITEM

57~2036 | 1980 | SEGMENT PLAY ITEM CONTENT TABLE
2037~2048| 12 | RESERVE




happens to occur, the data reading operation is imredi ately perforned.
Therefore,; it can be avoided that the unproper still picture is displayed
on the nonitor. For exanple, such a condition can be avoi ded that no nenu
screen portion indicative of the selection branch is displayed and thus,

t he user cannot perforn1the selectlﬁgdp ratlon on the sel ection branch.
72 WHAT | S CLAIMED 1S, 1. Arep i'ng apparatus for reproducing a

recordi ng medi um on mhich both of still picture data having at |east
vari able data | ength, and data |ength information corresponding to the
still picture data have -been recorded, conprising: reading neans -for
readi ng out both of said still picture data and said data | ength

i nformation corresponding to the still picture data fromthe recording
medi um decodi ng neans for decoding the still picture data and al so

FIG. 15

SEGMENT PLAY ITEM CONTENT TABLE

{ ' :
SEGMENT PLAY TTEM #1 | SEGMENT PLAY ITEM #2 \ & |SEGMENT PLAY ITEM #1980
!

ATIRIBUTE DATA ATTRIBUTE DATA ATTRIBUTE DATA
| _ | I I
| 8 bits(l byte) 8 bits I ! l 8 bits B
B LR - ~ 7
I : I
[ 1980 bytes l
- 1




the data |l ength information corresponding to said still picture data, which
are read out by said readi ng nmeans; neasuring nmeans for neasuring a data
| ength of said still picture data decoded by sai d decodi ng nmeans; conparing
means for conparing the data |length informati on decoded by the decodi ng
means with the data | ength neasuredl$y gid'neasuring means; and
controlling neans for maeking such a '6&% ment that the data is dropped out
by way of said conparing nmeans when the data length informati on decoded by
t he decodi ng means is not coincident with the data length of the stil

pi cture data nmeasured by the neagwrj >, and for controlling said
readi ng neans to again read out #el @@%H

i mge data. 2.. A
reproduci ng apparatus as ce¢lained in claim1l, further conpri si ng address

data judgi ng neans for judging a continuity of an address of said decoded

still image data, wherein: wheff FROEFSE]r PABLElat a j udgi ng neans judges t hat
t he address is discontinuous, ﬁ_&}s? WNUME hlg@h means controls said reading

SECTOR ADDRESS
1 | 00:04.:02| START-UP OFFSET { $0000 2 bytes
LIST IDI OFFSET | $0000 2 bytes
LIST ID2 OFFSET | $xXXX 2 byles
SECHORS | | |

i
00:04:33

LIST IDn OFFSET
UNUSED LIST 1D

1

1
1

UNUSED LIST ID

$XXXX 2 bytes

$FFFF 2bytes

t
t
1

$FFFF 2bytes




means to again read the sane still picture data. 3. A reproduci ng
apparatus ,as claimed in claim1, further conprising: end data judgi ng nmeans
for judging as to whether or not an end code of said decoded still inmge
data can be detected, wherein: when said end data judgi ng neans cannot
detect the end code of the still piﬁbﬁpg4data, said controlling neans
controls said readi ng neans to agai he sane still inage data. 4. A
reproduci ng apparatus as clained in claim2, further conprising: end data
j udgi ng nmeans for judging as to whether or not an end code of said
decoded still i mge data can be detected, wherein: when said end
data judgi ng neans cannot detectg:ﬁglgnddfﬁpe of the still picture data,
said controlling nmeans controls $ai @adl ig neans to again the sane stil
i mge data. 5. A reproduci ng apparatus for reproducing a recording nedi um
on which both of still picture dat ' at |east variable data |ength,

i B LB ’

and data |l ength infornation corres o the still
PLAY LIST HEADER | byte
NUMBER OF ITEM | byt
LIST ID NUMBER | 2bytes
PREVIOUS LST OFFSET 2 bytes
NEXT LIST OFFSET 2 bytes
RETURN LIST OFFSET 2 bytes
PLAYING TIME | | 2 bytes
PLAYING WAIT TIME | byte
AUTO-PAUSE WAIT TIME - byte
PLAY ITEM #! NUMBER (PIN#) | 2 bytes
PLAY ITEM #N NUMBER (PINN) | 2 bytes




74 picture data have been recorded, conprising: a reader for reading out

both of said still picture data and said data | ength information
corresponding to the still picture data fromthe recordi ng medium a
decoder for decoding the still picture data and also the data | ength

I nformati on corresponding to said stg}léggcture data, which are read out by
sai d reader; a counter for counti-ng <f | ength of said still picture
.data decoded by said decoder; a conparator for conparing the data |ength

i nformati on decoded by the decoder with the data | ength counted by said
counter; and a controller for maki ng such a judgenent that the data is
dropped out by way of said conparator when the data | ength information
decoded by the decoder is not coincident with the data | ength of the stil

picture data counted by ThE counfer, gnd fof comjoliNg sal d] reader to
again read out the sang st{l!| inpge data. R
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6. A reproduci ng apparatus as clainmed in claimb5, further conprising: an .
address data judger for judging a continuity of an address of the still

i mage data decoded by said decoder, wherein: when said address data judger
judges that the address is discontinuous, said controller controls said .
reader to again read 75 the sane ﬁl/lré picture data. 7. A'reproduci ng
apparatus as clained in claimb5, furtte %orrpri sing: an end data
discrimnator for judging as to whether or not an end code of said decoded
still picture data can be detected; wherein: when said end data

di scrim nator cannot detect the $d e the still picture data, said
controller controls said reader t0 AEldanf d the sane still image data. 8.
A reproduci ng apparatus as clainmed in claim®6, further conprising:

SELECTION LIST

SELECTION LIST HEADER | 1 byte
WGsED 1byte
NUMBER OF SELECTION TREE (NOS) 1 byte
FIRST NUMBER (BSN) OF SELECTION TREE|  1byte
LIST ID NUMBER ' 2 bytes
PREVIOUS LIST OFFSET 2 bytes
| NEXT LisT oFFSET 2 bytes
RETURN LIST OFFSET - 2 bytes
DEFAULT LIST OFFSET 2 bytes
TIME OUT LIST .OFFSET 2 bytes
WAIT TIME UNTIL TIME OUT _ 1byte
LOOP COUNT AND JUMP TIMING 1 byte
PLAY ITEM NUMBER (PIN) 2 bytes
SELECTION #BSN OFFSET 2 bytes
SELECTION #{BSHN0S-) OFFSET 2 bytes




an end data discrimnator for judging as to whether or not an end code of
said decoded still picture data can be detected; wherein: when said end
data discriminator cannot detect the end code of the still picture data,
said controller controls said reader to again read the sanme still inmage
- data. 9. A nmet hod for reproducing ﬁéhéé i'mage data froma recording
medi um on whi ch both of still. pictur % havi ng at | east variable data
| ength, and data length information corresponding to the still picture data
have been recorded, conprising: a step for reading out both of said stil
pi cture data and said data |length information corresponding to the stil
picture data fromthe recordi ng medi um a step for decoding the stil
‘picture data and al so the data |ength information corresponding to said

still picture data, which are usgf‘;utég said step; a step for neasuring a
data length of said still pict tead EZoded by said step; _

‘SECTOR-ADDRESS ~ OFFSET PSD
00:04:34---$0000 =" ) £CTION LIST St
26 bytes
7//,PADDING ($00X6)"/
$0020 —=0© )
" SELECTION LIST S2
26 bytes
, 770 "PADDING /7]
$0040 PLAY LIST PI
18 bytes
7/ PADDING /S /]
$0058 —=O
PLAY LIST P2
16 bytes
— 5
30068 PLAY LIST P3
16 bytes
$0078 =" by ay LIST P4
18 bytes
| 77 PRDDING 7777
$0090 PLAY LIST P5
18 bytes

$00A2 —=1
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detected at said step, a control is nade to again read the sane stil

BM-M

picture data. 12. A reproducing method as clainmed in claim10, further
conprising: a step for judging as to whether or not an end code of the
decoded still picture data can be detected; wherein: when the end code of
said still picture data cannot -be de;agg);ég'at said step, a control is nade
to again read the sane still picture + 13. A decode circuit conprising:
storage neans controlling nmeans for controllling read/ wite operations of
still picture data frominto storage neans, which has been reproduced from
a recording nediumon which the still picture data having at |east variable
data length and data |l ength information Eperbpondlng to the still picture
data have been recor ded; pi ct ur enda means f.or :
calculating a picture dat a | engt h correspm ' _ reen based upon a
starting address and an end addr gsis oY) d€@A I pf ormati on from
sai d reproduced still inmage data qll
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separating nmeans for separating picture information and variable | ength
data fromsaid reproduced still imge data; conparing neans for conparing
the variabl e | engt h data separated by said separating nmeans with the
.picture data length 78 cal cul ated by said cal cul ating neans; and -
generating neans for generating a mgé;ﬁgle [ength data error signal when
sai d conparing neans judges that t a ﬂable | ength data separated by the

separating neans i.s not coincident with the picture data | ength cal cul at ed
by said cal cul ati ng neans.
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79

DECODER FOR DECODING STILL PICTURE DATA AND DATA ON WHICH

DATA LENGTH OF STILL PICTURE DATA IS RECORDED, REPRODUCING
APPARATUS FOR REPRODUCING RECORDING MEDIUM AND REPRODUCING

METHOD THEREOF

ABSTRACT OF THE DISCLOSURE

- The reproducing apparatus includes : a reader for reading out both the still picture
data and the data length information corresponding to the still picture data from the recording
medium; a decoder for decodmg the still plcture data and also the data length information
corresponding to the still picture data which are read out by the reader; a counter for |
counting a data length of the still picture data- decoded by the decoder; a comparator for
comparing the data length information decoded by the decoder with the data length counted
by the counter; and a controller for making such a judgement that the data is dropped out by
way of the comparator when t.he data length information decoded by the decoder is not
coincident with the data length of the still picture data counted by the counter, and for

controlling the reader to again read out the same still image data 2.

Figure 23
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[TEXT OF THE ABSTRACT

The reproducing apparatus includes: a reader for reading out both the still picture data and the
data length information corresponding to the still picture data from the recording medium; a
"decoder (42) for decoding the still picture data and also the data length information (85)
_corresponding to the still picture data, which are read out by the reader; a counter for counting

a data length of the still picture data decoded by the decoder; a comparator for comparing the
data length information decoded by the decoder with the data length counted by the counter;
and a controller (53) for making such a judgement that the data is dropped out by way of the
comparator when the data length information decoded by the decoder is not coincident with

~ the data length of the still picture data counted by the counter, and for controlling the reader to
again read out the same still image data 2. ' -

Figure 23

REPLACEMENT SHEET
| 14Aus 998 |

FSGO005 960628 SG Recherchenbericht 003



