-1 - DESCRIPTION IMAGE-INFORMATION RECORDING DEVICE AND
IMAGE-INFORMATION DISPLAY DEVICE Technical Field The present
invention relates to image-information recording devices and
image-information display devices. In particular, the present invention
relates to an image- information recording device for recording image
information regarding predetermined image data and an
image-information display device for displaying the image information, a
method for the devices, and a pregram-for causing a computer to execute
the method. Background Art In recent years, recording devices for
recording image data on storage media are widely available. In such a
recording device, various typeE ot rnage data are recorded on a storage

dium, thereby making it more difficult to know what type of image data
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amount of image data. In oﬁgrﬁ%‘ft}o%%gg}ow the content of image data
recorded on the storage medium, for example, representative images for

the image data are presented as thumbnails or text information indicating

~ features of the image data is 2 - presented.
Technyéal Field g P

The present invention relates to image~information
recording devices énd image-information display devices. 1In
particular, the present invention relates to an image-
information recording device foi recording image information
regarding predetermined image data and an image-information
display device for displaying the image information, a
method for the devices, and a program for causing a computer

Lo execute the method.

Background Art

In recent years, re;oxding devices for recording image
data on storage media are widely available. 1In such a
recording device, wvarious types of image data are recorded
on a storage medium, thereby making it more difficult to
know what type of image data is recorded on the storage
medium according to an increase in the amount of image data.
In order to roughly kQOW'the content of image data recorded
on the storage medium, for example, representative images
for the image data are presented as thumbnails or text

information indicating features of the image data is



As such a recording device, a recording device that causes, four types of
data, namely, a property, text, thumbnail, and intro with respect image
data to be contained as extraction information is known (e.g., refer to
Japanese Unexamined Patent Application Publication No. 2003-50811
(FIG. 9)). In the recording device, an index file for holding the extraction
information of a QuickTime movie file s provided. A movie data atom in
the index file contains the actual data of the extraction information and a
movie atom in the index file contains management information for the
paetsal tada of the extraction information. In the related art described
above, considering a rewritable storage medium such as a hard disk, the
extragfiors ifBrmaticicorMovingifiagecdata onsrstovager medidaeisthat
managed by one index file. In recent recording devices, however, for

Cx@nible, [$Sibrage mediathat féinit 1eE6rtig Gnlf oPRELSuch 44T
+ DVR:R (Rigital Mersatile Disk, Recardable) S&%&dgaédu%%dast\%a%%v media 2 i ned

that have a restriction on the rewriting system, stuch as a DVD-
a standard -mayrbei used-nThuscin manygases, itispractiealb dificutd@anese

manage all information on a storage medium by using one file, such as
Unke abbve-deBafised intdex 1fileaErbodimbAts of the prégent #HVention 83-1
e e e Ty egad g Image dald o £i1e for
holding the extraction information of a QuickTime movie file
is provided. A movie data atom in the index file contains
the actual data of the extraction information and a movie
atom in the index file contains management information for
the actual data of the extraction informatiocn.

In the related art describked above, considering a
rewritable storage medium such as a hard disk, the
extraction informatiocn of moving-image data on a storage
medium is managed by one index file. In recent recording
devices, however, for example, storage media that permit
recording only once, such as a DVD-R (Digital Versatile Disk
Recordable) standard, and storage media that have a
restriction on the rewriting system, such as a DVD-RW
standard, may be used. Thus, in many cases, it is

practically difficult to manage all information on a storage

medium by using one file, such as the above-described index
file.

Embodiments of the present invention



recorded on a storage medium, regardless of a storage-media type.
Disclosure of Invention In accordance with a first aspect of the present
invention, there is provided an image-information recording device,
comprising: image-information obtaining means for obtaining, from
predetermined image data, image infqrgn_ation regarding the image data;
and image-information recording means for recording, as an
image-information file group, the obtained image information onto a
storage medium, wherein the image-information file group includes
S Multipté Trepreseiftative infkigeshilés Hodttold predetériiifeds image data
c[epresenjalive images of the image, data, and each image information file, ;.
group’is recorded on 4 Gitferent area 'of tha s orage medium Rereim a first
+(panagement file which refers to each image-information file group and a
second management file which temporarily manages recorded image
data and refers to said first management file are recorded on the storage
medium. This provides an advantage in that the image information data is
Deffieienfly Feécorledrfa Sforge medium in a distributed manner. - 3a In

this case, the Image nformation deta,can be recorded asan . . ..
|mage-|nformac%|on fite group at had 2° Yot TF Which i ﬁe
iﬁ%%%%%3@$mimgﬁgeW§S§¥@vided an image-information recording
device, comprising: image-information obtaining means for
obtaining, from predetermined image data, image information
regarding the image data; and image-information recording
means for recording, as an image-information file group, the
obtained image information onto a storage medium, wherein
the image-information file group includes multiple
representative image files that hold predetermined
representative images of the image data, and each image
information file group is recorded on a different area of
The storage medium herein a first management file which
refers to each image-information file grcup and a second
management file which temporarily manages recorded image
data and refers to saild first management file are recorded
on the storage medium.

This provides an advantage in that the image
information data is efficiently recorded con a storage medium

in a distributed manner.



multiple text files are referred to from one attribute file. The
image-information recording device may further comprise: an image
information memory for holding image information; and image-information
storing means for storing - 4 the obtained image information in the image
information memory. The image-information recording means may record
the image information, stored in the imag information memory, in the
image-information file group on the storage medium. In this case, it is
possible to record image information based on a predetermined unit (e.qg.,
a title). The image-information recording device may further comprise
medium-type determining means for determining a type of the storage
medium. Thedmagednformationaeeordinfo meanscanswitchchetwsen
recording systems for the storage medium, in accordance with a result of
r 90 dERFmMATation  pefeAmed by e mediurhitype defimining néarss. dn

thls case, th medlum té@r%getermlnln means.can determi
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mediums higher than a predetermined yalue, the Jmagesinformation . £: 1

recording means can record a new image- information file group without
ovenWfitihg thedpragen informatiorfile ypoop reicotdeditvthesstorage  further
5%23%%‘ . With regargl.to the, 'Q%B%ﬁ?é on,of %%&%&rgse E%}'V%@é%%'“ image
multiple represent five Image fi e representative images in t
Jmmﬁgjurpie‘crepreseﬁmwemn@gegwnformat1on storing means for storing



files may be each identified with a representative-image identifier that is
unique in all the multiple representative image files. Alternatively, the
representative images in the multiple representative image files may be
each -5- identified with a file identifier for identifying one of the multiple
representative image files and a representative- image identifier for
identifying each representative image in the representative image file
identified with the file identifier. In accordance with a second aspect of the
present invention, there is providegd an image-information display device,
comprising: attribute obtaining means for obtaining attributes of image
information regarding predetermined image data from image information

tne data inwhich the image: information.is regorded on a different area of a

- L ajge 1 1010
storage medium; wherein a first management fileWhich refers t Bach
menimage infoemationedata antha secand managementfilg whish temporarily

manages recorded image data and refers to said first management file

the o 1SR HgH e Shrage Aiddluim dotlitichipuitriyp mearsfor

pron pting,input.of a search condition regarding an attribute of the image
e hformation and%g%é%v%%%g?ﬁgﬁﬁ%ofgﬁ%n ge%lﬁghi%% mB&ns f6Fa9e
medsearching the attributes, ofitheiimagasinformation in. ageardance with the
. _.input search condition; representative- image obtaining means for
QAR réresentative imagesistrmined unit (e.g., a title).

The image-information recording device may further
comprise medium~type determining means for determining a
type of the storage medium. The image-information recording
means can switch between recording systems for the storage
medium, in accordance with a result of the determination
performed by the medium-type determining means. In this
case, the medium-type determining means can determine a
reflectance of the storage medium. When the reflectance of
the storage medium is higher than a predetermined value, the
image~information recording means can record a new image—
information file group without overwriting the ilmage-—
information file group recorded in the storage medium.

With regard to the identification of the representative
images in the multiple representative image files, the
representative images in the multiple representative image
files may be each identified with a representative-image
identifier that is unique in all the multiple representative
image files. RAlternatively, the representative images in

the multiple representative image files may he esach



the image data from the image information data in accordance with a
result of the searching performed by the condition searching means; and
displaying means for displaying a list of the obtained representative
images. In accordance with a third aspect of the present invention, there
is provided an image-information display device comprising: attribute
obtaining means for obtaining - Sa attributes of image information
regarding predetermined image data gem an image-information file group
in which the image information is recorded on a different area of a
storage medium, wherein a first management file which refers to each
image-information file %ré)y and a second management file which

L48hiporaiy mariaged recoftetifage dat and-refersto'said firbt °°¢ °F the
wif2RRgEmenLfie ars, ecorded opthe iorage medum; condiion inouttig.

means for prompting input of a search condition regarding an attribute of
ihedmagerinformation andirgeaiving thednput: ronditior sseafehinge image
means for searching the attributes of the image information in accordance
Lwithitherinpuesearth conditiona gepréséntatidesirnage obtainiy meand fore
. Obtaining representative images of the image data from the image-
14RfohAESH file group in accordance with a result of the searching

performed:by-the-condition, searching saeans; ands displaying meaes fofresent
displaying a list of the obtained representative images.
invention, there 1is provided an 1image-information display
device, comprising: attribute obtaining means for obtaining
attributes of image information regarding predetermined image
data from image information data 1in which the image
information is recorded on a different axea of a storage
medium, wherein a first management file which refers to each
image information data and a second management file which
Ttemporarily manages recorded image data and refers to said
first management file are recorded on the storage medium;
condition inputting means for prompting input of a search
condition regarding an attribute of the image information
and receiving the input; conditicn searching means for
searching +the attributes of the image information in
accordance with the input search conditiocon; representative-
image obtaining means for obtaining representative images of
the image data from the image information data in accordance
with a result of the searching performed by the condition
searching means; and displaying means for displaying a list
of the cbtained representative images.
In accordance with a third aspect of tThe present
invention, there is provided an image-information display

device comprising: attribute obtaining means for obtaining



This provides an advantage in that image information data recorded on a
storage medium in a distributed manner is displayed in accordance with a
search -6- condition. In this case, the image information data can be

recorded as an image-information file group that has a format in which

multiple representative image files and multiple text files are referred to

from one attribute file. The image inforfation display device can further

comprise an image information memory for holding image information.

The attribute obtaining means can hold the obtained attributes in the
afifmagetinformatibn nemoey. Thel conditionsearchirgrieans cansaatchrmined
;g atrbutes held in the image information, memory in aceordance with .,

The input” search condition. The represenf%‘ﬁve-lmage &betaiﬁingurﬁeans i
tlean holdsthe obfained represestative-inages inrthe:imager éfermatiorea of a

memory. The displaying means can display a list of the representative
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display in a list. The image-information display device may further

f ebmprigdet fihk-infornation extracting aeans forestFaging link iformation and
réﬁ‘?e‘%?i“%e'%%%@h@%P§%Wer§£‘nt§(§ez%%€se£’£af%’e Images and the (mage
data from the image-

storage medium; condition inputting means for prompting
input of a search condition regarding an attribute of the
image information and receiving the input; condition
searching means for searching the attributes of the image
information in accordance with the input search condition;
representative-image obtaining means for obtaining
representative Images o¢f the image data from the image-
information file group in accordance with a result of the
searching performed by the condition searching means; and
displaying means for displaying a list of the co¢btained
representative images.

This provides an advantage in that image information
data recorded on a2 storage medium in & digtributed manner is

displayed in acccrdance with a sgarch



information file group; image selecting means for receiving an input of a
selected representative image of the displayed representative image -7-
list; and image reproducing means for identifying the image data
associated with the selected representative image based on the link
information and reproducing the image data. The use of the link
information, as described above, makes ’ possible to display images at a
high speed. In accordance with a fourth aspect of the present invention,
there is provided an image-information recording method for an
image-information recording device including an image information

~dnem &yO@'r holding image information for image data and means for

recording, as an image- information file group, the image information onto
a storager medivms whetejn the, image-infarmation file greup ingludes
multiple representative image files that hold predetermined representative
rémages of the mmagendata;- thefimage: informatien recorging magthods a
comprising: a step of obtaining, from predetermined image data, image
L 4iBfrhation W%@ﬁfﬂiﬁ&ﬁ@ﬁﬂﬁge‘d‘ﬁé?é%%ﬁéﬂé’t@riﬁﬁlﬂ%?ogtlair?e‘d and

mhr?%gr%i%f"%%%o% té‘% '5&‘?@%‘@?@?@88” {”oer%f%%a%%é‘ gltetprgf?l%te file.
recording, as he mu tiple representative image “files, the represSentativé

images, in theimage-pformation nstored inthe image dnformation-memory

onto a different area of the storage medium, a step of recording a first
comprise an image information memory for holding image
information. The attribute obtaining means can hold the
obtained attributes in the image information memcry. The
condition searching means can search the attributes held in
the image information memory in accordance with the input
search condition. The representative~image obtaining means
can hold the obtained representative images in the image
information memory. The displaying means can display a list
of the representative images held in the image information
memory. The use of the information memory, as described
above, makes it possible to perform high-speed display in a
list.

The image-information display device may further
comprise: link-information extracting means for extracting
link information indicating relationships between the
representative images and the image data from the image-
information file group; image selecting means for receiving
an input cof a selected representative image of the displayed

representative image



management file which refers to each representative image file data and
a second management file which temporarily manages recorded image
data and refers to said first management file are recorded on the storage
medium. This provides an advantage in that image information data is
efficiently recorded on a storage medium in a distributed manner.
Disclosed herein is an image-informatiorf displaying method for an
image-information -8- display device including an image information
memory for holding image information. The displaying method comprises:
a step of obtaining attributes of image information regarding

1 predetermined image dafa from an image-dnfeynation. file Qmﬁﬂﬂ@cﬁmage
the image information is recorded on a storage medium in a distributed
defehne? B8 oF Hotdilg e ‘atfibtitdstiRthe image fitfhafiory mehfgrye Pased

o8nd@step ok premptingdnpyt ofassearsh canditiny regarding:ae aftsbute The

of the image information and receiving the input. The displaying method
URftHer confprisea StepPorSearthing e SRHBUIES el te image > 1t
pifdermation-memasy inacoardancearithh theligpukgeaseh condition; a step

of obigining representative images of the Image datafromthe o eoene

image-information fife group in‘accordance with a résult of ﬂwe searchlﬁ)g
ianeof holding:therepresentative dmdgesiinithedmageinfonmation recording
m eﬂggwfgpi%%egﬁgggp%%@g%%ation recording device including
an image information memory for holding image information
for image data and means for recording, as an image-
information file group, the image information onto a storage
medium, wherein the image-information file group includes
multiple representative image files that hold predetermined
representative images of the image data, the image-
information recording method comprising: a step of
obtaining, from predetermined image data, image information
regarding the image data; a step of storing the obtained
image information in the image information memory; and a
step of recording, as the multiple representative 1image
files, the representative images in tThe image information
stored in the image information memcory onto a different area
of the storage medium, a step of recording a first
management file which refers to each representative image
file data and a seccond management file which temporarily
manages recorded image data and refers to sald first
management file are recorded on the storage medium,.

This provides an advantage in that image information
data is efficlently recorded on a storage medium in a
agistributed manner.
Disclosed herein is an image-information displayving

method for an image-information



list of the representative images held in the image information memory.
This provides an advantage in that image information data recorded on a
storage medium in a distributed manner is displayed in accordance with a
search condition. - 9 the image information onto a storage medium. The
image- information file group includes multiple representative image files
that hold predetermined representative images of the image data. The
program causes a computer to execute: @&_step of obtaining, from
predetermined image data, image information regarding the image data;
a step of storing the obtained image information in the image information
memory; and a step of recording, as the multiple representative image
files, the representative images in the image information stored in the
dipage infaematien memaeryionio e Storgge Mmediumeinadisiited, for
manner. In accordance with a fifth aspect of the present invention, there
hs. grovitiedna prografPiorainlinrage- Tfermatimirecdrding detied inclugingses:
an image information memory for holding image information and means

2 £6t" F&eordingP A8 HhiffgeSihfofMatish fitd grotip? the' ey aritofRation
<A LA ATl Do eI O AT on
£ predefersnipednrepresentative images ofthe image data, dhe Hrogrady on a
storage medium in a distributed manner and of holding the
attributes in the image information memory; and a step of
prompting input of a search condition regarding an attribute
of the image information and receiving the input. The
displaying method further comprises: a step of searching the
attributes held in the image information memory in
accordance with the input search condition; a step of
obtaining representative images of the image data from the
image-information file group in accordance with a result of
the searching and of holding the representative images in
the image information memory; and a step of displaying a
list of the representative images held in the image
information memory. This provides an advantage in that
image information data recorded on a storage medium in a
distributed manner is displayed in accordance with a search

condition.



causing a computer to execute: a step of recording a first management
file which refers to each representative image file data and a second
management file which temporarily manages recorded image data and
refers to said first management file are recorded on the storage medium;
a step of obtaining, from predetermined image data, image information
regarding the image data; a step of 3tofing the obtained image
information in the image information memory; and - 9a a step of
recording, as the multiple representative image files, the representative
images in the image information stored in the image information memory

<9010 fhe storage, mediymin 3 distribued manpey, This provides.an,,, ;. _
advantage in?‘t%%?pnage info?mation ﬁataglqs ggiclﬁéenty recorde eonlgﬁage
isferage mediumiiha dgistributedmaniaer. Disctosedehereprisseeprograme

. for an image-informatjon display device inclugding an image information i
TR R o 1ok haihg 1ML B TAGHEN T BroR AR L as o EmplF=s ©F
i@ exesyte: @=step of ohtaipingatiibutes efdmagedpformationciegardibdee: a

predetermined image data from an image-information file group in which
SR iRag® ifdrmmatic is rEE8r delita SiBrayeméBiRATirra Bistribdade

iWﬂ@i‘&'nOfﬂ%@?@{%% aifributes.inthe ipage Informatior memoy; a 1.
step of prompting input of a search condition regarding an attribute
obtained image information in the image information memory;

and a step of recording, as the multiple representative
image files, the representative images in the image
information stored in the image information memory onto the
storage medium in a distributed manner.

In accordance with a fifth aspect of the present
invention, there 1is provided a program for an image-
information recording device incliuding an image information
memory for holding image information and means for
recording, as an image-information file group, the image
information onto a different area of a storage medium,
wherein the image-information file group includes multiple
representative image files that hold predetermined
representative images of the image data, the program
causing a computer to execute: a step of recording a first
management file which refers to each representative image
file data and a second management file which temporarily
manages recorded image data and refers to said first

management file are recorded on the storage medium; a step

ey

of obtaining, from predetermined image data, image

information regarding the image data; & step of gtoring the
obtained lmage information in the image information memory;

and



of the image information and receiving the input; and a step of searching

the attributes held in the image information memory in - 10 accordance

with the input search condition. The program further causes a computer

to execute: a step of obtaining representative images of the image data

from the image- information file group in accordance with a result of the

searching and of holding the representitive images in the image

information memory; and a step of displaying a list of the representative

images held in the image information memory. This provides an _
2adVafitagefin that iage Infofifiation datdirécordéd orf R stotagefeditm -1age
fima distriged-mannekistdisplayediinagserdancetmith a seajeh information

gondi%on., Em%%dime,nts of thgrg);esent invention can grovidg a séirg)eriort
Sadvan aglerfn that imégg ?r?forr*naﬁ%ﬁn}aegé%}ngr?r%%ﬁg datd'récorded o a” 2 9¢
mstoiage medium isefficientlydecended rregardless of a storage medium

type. Brief Description of the Drawings [FIG. 1] FIG. 1 is a diagr :
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dimage-inferrmatione recopding-deviee; ok nagesindarmation:display device

according to an embodiment. [FIG. 2] FIG. 2 is a diagram showing the
déstar sktiéttre Bfadisk-based on a DVD-Video standard, as one

Disclosed herein 1s a program for an image-information
digplay device including an image information memory for
holding image informaticn. The program causes a compuler fo
execute: a step of obtaining attributes of image information
regarding predetermined image data from an image-information
file group in which the image informaticon is recorded on a
storage medium in a distributed manner and of helding the
attributes in the image information memory; a step of
prompting input of a search condition regarding an attribute
of the image information and receiving the input; and a step
of searching the attributes held in the image information

memory in



example of a storage medium 49. [FIG. 3] FIG. 3 is a diagram showing
elements of a - 11 - video object set (VOBS). [FIG. 4] FIG. 4 is a diagram
showing the relationship between a video object unit (VOBU) and an
encoded image. [FIG. 5] FIG. 5 is a diagram showing a first configuration
example of an image-information file group in the embodiment of the
present invention. [FIG. 6] FIG. 6 is-a diagram showing a first internal-
configuration example of an attribute file 500 in the embodiment of the
present invention. [FIG. 7] FIG. 7 is a diagram showing the recording

state of a storage medium based on a ROW maode for the irg e-
A B R e an

information firélgroup In the em
£FGn 8yis @:diagram, shewing-a ROW-mede recording prgcedure i then i ng

embodiment of the present invention. [FIG. 9] FIG. 9 is a diagram
r ghowdrg thecrecerding cstatecdf a storage: meditin dbasedontare NG ayede
. for the image-information file group in the embodiment of the present
Lipvertivhl fRIGE 10FFIG C1Pis & dRfgFaRSHoWing aR INE-hdae Lfecdrdifg ©
s PLooedyre I the embodiment of the present IVeNton; . ;ages in the
image information memory; and a step of displaying a list of
the representative images held in the image information
memory. This provides an advantage in that image
informaticn data recorded on a storage medium in a
distributed manner is displayed in accordance with a search
condition.

Embodiments of the present invention can provide a

supericr advantage in that image information regarding image

data recorded on a storage medium is efficiently recorded

regardless of a storage medium type.

Brief Description of the Drawings

[FIG. 1] FIG. 1 is a diagram showing the configuration
of mebile equipment 100 that serves as an ilmage-information
recording device or image-information display device
according to an embodiment.

[FIG. 21 FIG. 2 is a diagram showing the data
structure of a disk based on a DVD-Videco standard, as one

example of a storage medium 49.

[FIG. 3] FIG. 3 is a diagram showing elements of a



[FIG. 11] FIG. 11 is a diagram showing one example of the recording
state of a storage medium while the image - 12 information file group in
the embodiment of the present invention is recorded in the INC mode.
[FIG. 12] FIG. 12 is a diagram showing a second configuration example
of the image-information file group in the embodiment of the present
invention. [FIG. 13] FIG. 13 is a diagram showing a second
internal-configuration example of an attribute file 509 in the embodiment
of the present invention. [FIG. 14] F1G-14 is a diagram showing an
expressing method for slot indices in the attribute file in the embodiment
of the present invention. [FIG. 15] FIG. 15 is a diagram showing an
videxamiple:of astnctivoakganfiguration for recording image information in
the embodiment of the present invention. [FIG. 16] FIG. 16 is a diagram

shofiffg ah! exﬂﬁle of & Fudctibrizd confighrtiondfok bitsptajing imagel r

betWet%[iﬁn%t' (;h%gmbocdl &ofﬁ& presen invention. JiFlg 17 FIG 17
IS a view s owmg a examp e of t nalfé dlsalayea yan gl

disptagingssectipn2265in; the embogiment abthe.present iny@ntlon. [FIG.
18] FIG. 18 is a diagram showing one example of a processing procedure
confordetdidifg imagerAformation iArtecerbbdimentioithé ipreserpup in

the"%%%@gﬂment of the present invention.

[FIG. 6] FIG. 6 is a diagram showing a first internal;
configuration example of an attribute file 500 in the
embodiment of the present invention.

[FIG. 7] FIG. 7 is a diagram showing the recording
state of a storage medium based on a ROW mode for the image-
information file group in the embodiment of the present
invention.

[FIG. 8} FIG. 8 is a diagram showing a ROW-mode
recording procedure in the embédiment of the present
invention.

[FIG. 9] FIG. 9 is a diagram showing the recording
state of a storage medium bhased on an INC mode for the
image-information file group in the embodiment of the
present invention.

[FIG. 10] FIG. 10 is a diagram showinq‘an INC-mode
recording procedure in the embodiment of the present
invention.

[FIG. 11] FIG. 11 is a diagram showing one example of

the recording state of a storage medium while the image-



[FIG. 19] FIG. 19 is a diagram showing one example of a processing
procedure for displaying image information in - 13 the embodiment of the
present invention. (FIG. 20] FIG. 20 is a diagram showing one example of
a state in which moving-image data and still images are recorded in the
image-information file group in the embodiment of the present invention.
[FIG. 21] FIG. 21 is a diagram showing a third configuration example of
the image-information file group in the embodiment of the present
invention. Best Mode for Carrying Out the Invention An embodiment of the
present invention will be described Fextin detail with reference to the
drawings. FIG. 1 is a diagram showing the configuration of mobile
equipment 100 that serves as an image-information recording device or
irfeageinformbiion disiap devicehaccorliingiodheé embodimentobtiie
resent invention. This r{gobile equipment 100 includes a camera unit 10,

Ny SBhISdlcRgFESTOCh g Brocsssb 20°aRa a controller 30. The camera

unit;1a inclydgs ap-ppticabblogk 114 8. gameracontreliern12.asignal
converter 13, a captured- image signal processor 14, an audio inputting
copdationr 45, and:anmpidio-signatprocesser 16 Lo aptical bliobk Iirbas in

therejn a group of lens for capturing an image of a subject, an aperture
RGO R TREBhadtb, AotS el st FRERARiSm,

IFIG. 13] FIG. 13 1s a diagram showing a second
internal-configuration example of an attribute file 509 in
the embodiment of the present invention.

[FIG. 14] FIG. 14 is a diagram showing an expressing
method for slot indices in the attribute file in the
embodiment of the present invention.

{FIG, 15] FIG. 15 is a diagramushowing an exanple of a
functional configuration for recording image information in
the embodiment of the present invention.

[FIG. 16] FIG. 1€ is a diagram showing an example cof a
functional configuration for displaving image information in
the embodiment of the present invention.

{FIG. 17] FIG. 17 is a view showing an example of
thumbnails displayed by an index displaying section 226 in
the embodiment of the present invention.

[FIG. 18] FIG. 18 is a diagram showing one example of
a processing procedure for recording image information in
the embodiment of the ?resent invention.

[FIG. 19] FIG. 19 is a diagram showing one example of

a processing procedure for displaying image informaticn in



a zoom mechanism, a shutter mechanism, a flash mechanism, a 14
hand-shake correcting mechanism, and so on. Upon receiving a control
signal from the controller 30, the camera controller 12 generates a control
signal to be supplied to the optical block 11. The camera controller 12
then supplies the generated control signal to the optical block 11 to
perform control, such as zoom control, shutter control, and exposure
control. The signal converter 13 is implemented with, for example, an
image capture device, such as a CCD (charge coupled device), and an
image is formed on the image formifg —surface thereof via the optical
block 11. Upon receiving an image-capture timing signal supplied from
the controller 30 in accordance with a shutter operation, the signal
theorvereines conveitba sutsieerimagefortriechon the image-forming

surface. intg a captured-image signal and supplies the captured-image
sigr&a%?o‘ thgeoiaptﬁgd-ir%ggg Sighal pt8ca8sor "24 B8R Dred WBhtrol ©F

a stigral framahesontralien 30; the;capturedsinags signal procassor 14

performs processing, such as gamma correction and AGC (auto gain
reqonirol) on théecdptared-imdgesigniabandidlso gesfgrmsmprocessing for
SO verting t%e captured-ima e.si%nal into an image signal, which is a
R GitArAG A eat?dﬁ?ﬁ&ﬁtiﬁﬁ SEtidA™S collects sound in the vicinity

of asublect duringrc. 21 is & diagram showing a third
configuration example of the image-information file group in

the embodiment of the present invention.

Best Mode for Carrying Out the Invention

An embodimenﬁ of the present invention will be
described next in detail with reference to the drawings.,

FIG. 1 is a diagram showing the configuration of mobile
equipment 100 that serves as an image-information recording
device or image information display device according to the
embodiment of the present invention. This mobile equipment
100 includes a camera unit 10, a reproducing/reproducing
precessor 20, and a contreller 30.

The camera unit 10 includes an optical block 11, a
camera contreller 12, a signal converter 13, a captured-
image signal processor 14, an audio inputting section 15,
and an audic-signal processor 16. The optical block 11 has
therein a group of lens for capturing an image of a subiect,
an aperture adjusting mechanism, a focus adiusting mechanism,

a zocom mechanism, a shutter mechanism, a flash mechanism, a



photography. An audio signal from the audio inputting - 15 section 15 is
supplied to the audio-signal processor 16. Based on a control signal from
the controller 30, the audio- signal processor 16 performs processing,
such as correction and AGC, on the audio signal and also performs
processing for converting the audio signal into a digital signal. The
recording/ reproducing processor 20 includes an encoding/ decoding
circuit 21, a medium interface 23, an output processor 24, and a buffer
memory 25. The encoding/ decgdigg circuit 21 has an encoding function
for converting the image signal and audio signal from the camera unit 10
and/or additional recording information into compressed data by encoding

multiplexing the signal n.the other hand, the encoding/decodin
hand-~ _ ,
o e e s T3/ CRESg HE g oAl i -

a caudiesignalandlorthe, additional reearding mfgrmation. fem the
compressed data by demultiplexing the signals. Based on a control signal
corfrgipl I contraf@r3g tthe éncudiigrdecoding eirtait P4 fevihiet isetféions

ncBugmAlc Whie balgnce cantrol, exposure, comecton coptigl,
enlargement control according to-a digital Zoom magnificatiol, ‘and the

suplikeien the imggesigraldfrepthe captised-image signal rocessel ki
Upon receiving the compressed data from the encoding/decoding circuit
11 2P thevhediunsiiteHace 2BWWRités zoom control, shutter control,

and expcsure contrel.

The signal converter 13 is implemented with, for
example, an image capture device, such as a CCD (charge
coupled device), and an image is formed on the image forming
surface therecof via the optical block 11. Upon receiving an
image-capture timing signal supplied from the controller 30
in accordance with a shutter operation, the signal converter
13 converts a subject image formed on the image-forming
surface intec a captured-image signal and supplies the
captured-image signal to the captured-image signal processcr
14.

Based on a contrel signal from the controller 30, the
captured-image signal processor 14 performs processing, such
as gamma correctlion and AGC (autce gain control) on the
captured-image signal and also performs processing for
converting the captured-image signal into an image signal,
which is a digital signal. The audic inputting section 15
collects sound in the vicinity of a subject during

photography. An audio signal from the audio inputting



the compressed data to a storage medium 49. The medium - 16 interface
23 also reads the compressed data from the storage medium 49 and
supplies the data to the encoding/decoding circuit 21. Under the control of
the controller 30, the output processor 24 supplies the compressed data,
sent from the encoding/decoding circuit 21, to the controller 30 and/or
output terminals 27 to 29. The buffer memory 25 is implemented with, for
example, an SDRAM and is used as a work area for encoding or
decoding performed by the encoding/decoding circuit 21. The controller
30 has a configuration in which a’ plr%ce_ssing device 31, a ROM (read
only memory) 33, a RAM (random access memory) 34, an operation
inputting interface 35 for connection with an operation inputting section

591,98 display contrBiiérss fot cothettion with 4 fisplAYiRge Séttion' 42, a
Ba SRRMOKY card interface 37 for inseripn ata mgmory card 43, and.a clock,
circuit 39 for recording the time of photography are connected through a
s igysterp buss3Zickhé prosassingdevice 32 sakesychangehinathecentire ot i on

processing of the controller 30 and uses the RAM 34 as a work area. The

- ANRAH33 ShorkR% BRSGIAN ST RdhrBiifgAhE CHRETL BRI TrasEasing
£oProgran fanexecuting.recordiag cntol repradugtion contral, and so on
of the image signal and audio signal. The operation inputting Section 41,
whi€hds cennedtets/ reproducing processor 20 includes an
encoding/decoding circuit 21, a medium interface 23, an
output processof 24, and a buffer memory 25.

The encoding/deccding circuit 21 has'aa encoding
function for converting the image signal and audio signal
from the camera unit 10 and/or additional recording
information into compressed data by encoding and
multiplexing the signals. On the other hand, the
encoding/decoding circuit Zl has a decoding function for
decoding the image signal and audio signal and/or the
additional recordihg information from the compressed data by
demultiplexing the signals. Based on a control signal from
the controller 30, the encodihg/decoding circuit 21 further
performs autcmatic white-balance control, exposure
correction control, enlargement control according to a
digital zoom magnification, and the like on the image signal
from the captured-image signal processor 14.

Upon receiﬁing the compressed data from the
encoding/decoding circuit 21, the medium interface 23 writes

the compressed data to a storage medium 4%. The medium



to the operation inputting interface 35, is provided with - 17 multiple keys,
such as a mode switching key for switching between modes such as an
photography mode and a reproduction mode, a zoom adjusting key, a key
for adjusting the exposure, a shutter key, a key for moving-image
photography, and a display adjusting key for the displaying section 42.
The operation inputting interface 35 transfers an operation signal, sent
from the operation inputting section 41, to the processing device 31. The
processing device 31 determines which key of the operation inputting
section 41 is operated and performs control processing according to the
determination result. The displaying section 42, which is connected to the

int@@gacye%@tr%ego’ﬂ@é%ﬁgpl@ﬂ%e@sﬂgwggé%fa%%naglef% LGR (liquid,,

crystal display). Under the control of the processing device 31, the

meddisplaying sectiana2 displays ana image signal frpavtheicamera anilgl0
and an imaggfgif%%al read from the storage medium 49. The memory card

cirtdfacd 87 fhERRnepressad data T BentRehkLer 30, the
oding/decodi ircuit 21,.in the.memory card 43. The memory-card
out%g% ?JPQ%%’QPQZQ' SL{#DP:_LLJ_IEES %‘he d:ag)érﬁ:sse Jata seny %%)pzn

interface 37 also reads the compresse om the ménfory card
theand supplies the: chtado the-enceding/decoding:cireuit 241 The clack

circuit 39 generates time information indicating year, month, date, time,
andﬁﬁﬁu@ﬁ%@&ﬁn&ﬁ%ﬁi%ﬁ%ﬁ.27 to 29. The buffer memory 25 is

implemented with, for example, an SDRAM and is used as a
work area for encoding or decoding performed by the
encoding/deceding circuit 21..

" The controller 30 has a configuration in which a
processing device 31, a ROM (read only memcry) 33, a RAM
(random access memory) 34, an operation inputting interface
35 for connection with an operation inputting section 41, a
diéplay contreller 36 for connection with a displaying
section 42, a memory card interface 37 for insertion of a
memory card 43, and a clock circuit 39 for recording the
time of photography are connected threough a system bus 32.

The processing device 31 takes charge in the entire
processing of the controller 30 and uses the RAM 34 as a
work area. The ROM 33 stores a program for controlling the
camera unit 10 and a program for executing recording control,
reproductioen control, and so on of the image signal and
audic signal.

The operation inputting section 41, which is connectad

to the operation inputting interface 35, is provided with



FIG. 2 is a diagram showing the data structure of a - 18 disk based on a
DVD-Video standard, as one example of the storage medium 49. This
disk stores a VMG (Video ManaGer) 410, which serves as management
information, and at least one VTS (Video Titles Set) 420, which serves as
a data storage area. The VMG 410 has VMGI (VMG Information) 411, a
VMGM VOBS (Video OBject Set for VMG Menu) 412, and VMGI BUP
(VMGI for Back UP) 414. The VMGI 411 holds, for example, control
information for a top menu and management information for each title of
video content recorded on the disk1¥he VMGM VOBS 412 holds data for
the top menu. The VMGI BUP 414 is a back-up copy of the VMGI 411.
Each VTS 420 includes VTSI (VTS Information) 421, a VTSM YOBS
ruliAgde OBjEet Setfor VAES Memdd 22y BtVRSTT \tOBE (Yideo. ObjectSet
b tfor Titles in a VTS) 423, and VTSIBUP (VTSI for Back UP) 424. The VTSI
ST R E6htiof Sct i atorArdr B TEHEY e nidithgerhghi cduction

nodaformation-and; fontrohinfeunation for each,chaptet in files contained |

the correspor:%c%ingg\%gg%t%@g;, %n%%eon. Tr%@%%%§§%4%%é% =

a glatafertieghaptekmentn TheovISITIVORS 423 thaldssata of editle

& contained.in the video title set. The VTSI BUP 424 is a back-up copy of
1RV TEFIYE AL ekETbd P ADOVE, tibSithaal dita T VidER chrtent Toe

opéﬁﬁeﬂﬁﬂjEh@E%YI§ET£QQE§%é%é-%@CQ}QEE%QQ§aQﬁ“8§%HBtion

signal, sent from the operation inputting section 41, to the
processing device 31. The processing device 31 determines
which key of the operation inputting section 41 is operated
and performs control processing according to the
determination result. |

The displaying section 42, which is connected to the
display controller 36, is implemented with, for example, an
LCD (liquid crystal display). Under the control of the
processing device 31, the displaying section 42 displays an
image signal from the camera unit 10 and an image signal
read from the storage medium 49.

The memory card interface 37 stores the compressed data,
sent from the encoding/decoding circuit 21, in the memory
card 43. The memory-card interface 37 also reads the
compressed data from the mémory card 43 and supplies the
data to the encoding/decoding circuit 21. .The ciock clpcultn
39 generates time information indicating year, month, date,
fime, minute, second, and so on.

FIG. 2 is a diagram showing the data structure of a



to 99 titles. However, since the entire disk can also store - 19 only up to
99 titles, the maximum number of titles is affected by the use state of the
other VTSs. Each title in the VTS 420 is separated into at least one
chapter. The maximum number of chapters in each title is 99. In a
camcorder, one recording unit from the start of recording to the end of the
recording is recorded as on chapter. For example, until an event in which
the disk is ejected, 99 chapters are reached in a title, 99 cells are
reached in a title, or the operation is shifted from moving- image recording
to still-image recording occurs, chapfers are generated in the same title.
Thus, when the number of chapters in a title reaches 99 when the
camcorder repeatedly performs recording, the title is closed and a next
dighdptecds generdtéd i adesy fitlenthe YT SIM ZDRokisahe starihgthe

. osition of a cha{?éer in each itIekThe VTSI 421 hold?va, ointer %PET

s ﬁ? ﬁ%ﬁ%alf’fﬁg & star ijna pols?tlonsgf) &&ch %hgﬁ%r, as r%%nlga F}neefﬁ)

a1 informationddIiJor gagh ditlg k.3 isadiagram ahowing elementsof a
video object set (VOBS). The VMGM VOBS 412, the VTSM VOBS 422,

onanidithe (TMETT MABS:AZ3:showWd In RIB1 2kashrivsld cosrespdatding data
as a video object set (VOBS) and have a common format. This VOBS

SR8 £§F6Up of one or more video objects (VOB) 431. This VOB 431 is

givena V@B iD mumberand isused 1Qlformation) 411, a VMGM VOBS
(Vidéo OBject Set for VMG Menu) 412, and VMGI BUP (VMGI for
Back UP} 414. The VMGI 411 holds, for example, control
information for a teop menu and management information for
each title of videc content recorded on the disk. The
VMGM VOBS 412 helds data for the top menu. The VMGI BUP 414
is a back-up ccpy of the VMGI 411.

Fach VTS 420 includes VTSI (VIS Information) 421, a
VTSM VOBS (Video OBject Set for VTS Menu) 422, a VISTT_VOBS
(Video Cbject Set for Titles in a VTS) 423, and VTSI _BUP
(VPST for Back UP) 424. The VTSI 421 heolds control
information for a chapter menu, management information and
control information for each chapter in titles contained in
the ceorresponding video title set, and so on. The VTSM VOBS
422 holds data for the chapter menu. The VISTT VOBS 423
holds data of a title contained in the video title set. The
VTSI BUP 424 1s a back-up copy of the VISI 421.

As described above, the actual data of video content is
recorded in the VISTT VOBS 423. Fach VIS 420 can store up

to 99 titles. However, since the entire disk can also store



identification. The VOB 431 is constituted by one or more - 20 cells (cells)
432. Each cell 432 is a unit for real-time reproduction and is given a cell
ID number in the same manner as the VOB 431. Each cell 432 contains
one or more video object units (VOBU) 433. The VOBU 433 is a pack
string that has a navigation pack (NV_PCK) 434 at the front end. The
pack refers to 2048 byte constant data and has, in addition to the
NV-PCK 434 at the front end, a video pack (V PCK) 435 for holding video
data, audio pack (A_PCK) 436 fer helding audio data, and a sub picture
pack (SP_PCK) 437 for holding sub picture data, and so on, as required.
The NV PCK 434 holds, subsequent to a pack header 441, a
onlrgpresentationtcontios jnfatmatian (PGl preseertation contrakinfeymation)
442 and data search information (DSI: data search information) 443. The
affisetadohy chifrol ShformaEiBnTEgakding FsTBAYiElSN display and holds

an inf; ion fo Ns less reproduction, infarmation, fo
_hig%%ﬂﬁti%@d%plgé 0%%8&}?? glrg%l?r%e gﬁ% ESs%poanr. eeQDgim:&? ]Es égﬁtsrgl

ondntoraation. for aesessingntha diskpad hefds-mnele informatap ok 1 +1
. seamless reproduction, VOBU search information for each reproduction
18 tiife (0B'sBcHREXITaRd S8dNTERSIAiSd diadians spowing tikdart of

redSIRUONSNIR between & yideq,gbiect ¢t (MOBY) and an.gncoded image.
Image data In
chapter. For example, until an event in which the disk is
ejected, 99 chapters are reached in a title, 99 cells are
reached in a title, or the operation is shifted from moving-
image recording to still-image recording occurs, chapters
are generated in the same title. Thus, when the number of .
chapters in a title reaches 99 when the camcorder repeatedly
performs recording, the title is closed and a next chapter
1s generated in a new title.

‘The VTSI 421 holds the starting position of a chapter
in each title. The VISI 421 holds a pointer (PTT SRP)
indicating the starting position of each chapter, as
management information (TTU) for each title.

FIG. 3 1s a diagram showing elements of a video chiect
set (VOB5). The VMGM VOBS 412, the VTSM VOBS 422, and the
TVSTT_VOBS 423 shown in FIG. 2 each hold corresponding data
as a video object sef (VCRS) and have a common format. This
VOBS 430 is a group of one or more video objects (VOB} 431.
This VOB 431 is given a VOB_ID number and is used for

identification. The VOB 431 is constituted by one or more



the VOBS 430 is encoded by an MPEG-2 (Moving Picture Coding - 21
Experts Group - 2) encoding system. In the MPEG-2 encoding system, 15
images called the GOP (Group Of Pictures) expresses a moving image of
about 0.5 second. FIG. 4(a) shows a state in which a GOP 450 is
constituted by a total of 15 images 451 including one | picture, four P
pictures, and ten B pictures. The | picture is an in-frame encoded image
and a complete image that is encoded independently of the other P and B
pictures. On the other hand, each P picture is encoded utilizing a
difference from a previous | or P gicture. Each B picture is also encoded
utilizing a difference from a previous and subsequent | or P pictures.
Thus, only the | picture can be independently decoded in a GOP. As
celshowrdl FG. 489), 15fmagesdhithe ZOPsare redarded svithethe-ardess of
some of the i |ma§es being replaced as shown in FIG. 4(b). This is based

repgdyehiie Gftfelsholelfitted éifdoting systERtandns Fpreévant waiting

madQLA sé{gas&gé,l%émggg during decoding. For example, although an |
picture (13) and a P picture (P6) must be referred to in order to decode a

B pisttire {BS), performing: replasement asshown ib1GH4 db)-cassassthe
necessary image data (13 and P6) to be ready at a point when the B

(VOlidiuré3 @5) Bhgedsid. 1rdrdér o Mafiaintsucita Segtichas =
navEiAtionship oL the ipage 461, e stamps Galled PISS ¢ pack

refers to 2048 byte constant data and has, in addition to
the NV-PCK 434 at the front end, a videc pack (V_PCK) 435
for holding video data, audio pack (A PCK) 436 for holding
audio data, and a sub picture pack (SP_PCK} 437 for holding
sub picture data, and so on, as required.

The NV_PCK 434 holds, subsequent to a pack header 441,
a representation control information (PCI: presentation
control information) 442 and data search information (DST:
data search information) 443. Thé PCI 442 is control
information regardiné reproduction display and holds angle
infoermation for non-seamless reproduction, information for
highlighting display of a sub picture, and so on. The DSIT
443 is control information for accessing the disk and holds
angle informationlfor seamless reproduction, VOBU search
information for each reproduction time (0.5 second x n}, and
50 on.

FIG. 4 is a diagram showing the relationship between a
video object set (VOBU) and an encoded image. Image data in

the VOBS 430 is encoded by an MPEG-2 {Moving Picture Coding



(Presentation Time Stamps) 462 and DTSs (Decoding Time 22 Stamps)
463 are applied. The PTS 462 is time management information for
reproduction/output and indicates when a unit image to which the time
stamp is applied is reproduced and output. On the other hand, the DTS
463 is time management information for decoding and indicates when a
unit image to which the time stamp is applied is decoded. Each encoded
image is encapsulated into one or more packs, as shown in FIG. 4(c). For
example, the | picture (13) is held as V_PCK I3 (472) and the B picture
(Bl) is held as V PCK_B1 (473)-Théy eonstitute the VOBU in conjunction
with a pack NV PCK 471 and so on. FIG. 5 is a diagram showing a first
configuration example of an image-information file group in the
Exprembedifment> of tHe pesserd imentiont dhis imfage:-hfoMAaton fitegratip:ds
a group of files holding image information regardin imgge data recorded

SYSdirlrstoragdmeafm amthnclutesCalt atfbate ift'566, Midhbnail file
ex 00 and g t%ﬂ%gqoﬂaﬂee attribte fle 509 ingludes ong.gribyte file

header 510 and at [east one attribute slot 520. The capacity of each
sheattribute tsigteb2hhas adixed letgth it the attributel filetQ0 thherintemal
configuration of the attribute file 500 will be described below. The

°F thumBifdirfile b0b RESAPEERT R thhntbial &t 6201 EaBhRGivibr A
anx?@%ﬁzgh&fg%%yggpbn§$@th$ﬁcture is an in-~frame encoded

image.and a complete image that is encoded independently of
the cother P and B pictures. On the other hand, each P
picture is enceded utilizing a difference from a previcus I
or P picture. Each B pictufé is also encoded utilizing a
difference from a previcus and subsequent I or P pictufes.
Thus, only the I picture can be independently decoded in a
GOP.

As shown in FIG. 4(b), 15 images in the GOP are
recorded with the orders of some of the images being
replaced as shown in FIG. 4(b). This is based on a feature
of the above-noted encoding system and is to prevent waiting
for a subsequent image during decoding. For example,
although an I picture {I3) and a P picture {P6) must be
referred to in order to decode a B picture (B3}, performing
replacement as shown in FIG.'4(b) causes the necessary image
data (I3 and P6} to be ready at‘a point when the B picture
(B5) is decoded. 1In order to maintain such a sequence
relationship of the image 461, tTime stamps called PTSs

(Presentation Time Stamps) 462 and DTSs {Decoding Time



serves as a representative image for image data recorded on - 23 the
storage medium. Using the thumbnail, for example, an image belonging
to each chapter can be selected for each chapter. As illustrated in FIG. 4,
the | picture in each VOBU is encoded independently of other P and B
pictures and is thus suitable for being retrieved as a single image. Thus,
in principle, it is desired that the | picture in the front-end VOBU in the
starting cell in a chapter be selected as a representative image. The
capacity of each thumbnail slot 626#as a fixed length in the thumbnail file
600. Each thumbnail slot 620 is given an index number indicating the
sequence from the front end of the thumbnail file 600. The text file 700
STHER St 1845t GHSteRrsIdErR20. Edch Eé%& 612736 hbleketexe iformation
r mage data JE¢ rage mediym h|s te
inf93IdING Imag aub(%lon % % a"eh g%xh & can

information includes an ifrary ¢ Sralcter ¢ ring |npu ya UsE
uninclugedor examplentheneameef aplacs Whergdpe; knage datd is,duced

photographed, the title of the image data, and so on. The capacity of
an‘éa‘éﬁftéiéttslot P20 Hes afiked lemgth intive tBREfI€6200.sEadimeext slot 720

|ven exn mber dIC ting the sequence from the front end of
mEmh %ﬁﬁ A g Bhail” slo?1 #; qa %ae HARERTREIFSof 620

unLorespgading wnamattfdwt%i@é 520:and @&eaﬁéﬁ& index; 534 indicate a
text slot 720 corresponding to an
Each encoded image is encapsulated into one or more

packs, as shown in FIG. 4(c). For example, the I picture
(I3) is held as V_PCK I3 (472) and the B picture (B1l) is
‘held as V_PCK Bl (473). They constitute the VOBU in
conjunction with a pack NV _PCK 471 and so on.

FIG. 5 is a diagram showing a first configuration
example of an image—information fileé group in the embodiment
of the present invention. This image-information file group
is a group of files'holding image information regarding |
image data recorded on a storage medium and includes an
attribute file 500, a thumbnail file 600, and a text file
700. The attribute file 500 includes one attribute file
header 510 and at least one attribute slot 520. The
capacity of each attribute slot 520 has a fixed length in
the attribute file 500. The internal configuration of the
attribute file 500 will be described below.

The thumbnail file 600 has at least cne thumbnail siot
620. Each thumbnail slot 620 holds a thumbnail, which

serves as a representative image for image data recorded on



attribute slot 520, as described below. - 24 FIG. 6 is a diagram showing a
first internal- configuration example of the attribute file 500 in the
embodiment of the present invention. An attribute file header 510 in the
attribute file 500 contains creation date and time 511, modification date
and time 512, a slot size 513, the number of slots 514, a thumbnail file list
515, and atext file list 516. The creation date and time 511 indicates date
and time when the attribute file 500 was initially created. The

modification date and time 512 indicates date and time when the attribute
file 500 was modified last time. The siat size 513 indicates the capacity of
each attribute slot 520 in the attribute file 500. As described above, the
capacity of each attribute slot 520 has a fixed length in the attribute file

500 sThe aumbesahisiots Sl ingicates themmumber okattributeslots 520
contained in the attribute file 500. The thumbnail f|Ie list 515 and the text

Ifpegirt Babones stsfor holdingirformation re g direg. the: thiinfomait it

d nd the extf 700 r cnve or exam Ie the thumbnail file list
%%%ﬁag one‘&t 1l‘)inall ep Hea er%BO én& Re piBEE bf Hiurhbngit Fie
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531 indicating the capacity of each thumbnail 620 in the
is thus suitable for being retrieved as a single image.
Thus, in principle, it is desired that the T picture in the
front-end VOBU in the starting cell in a chapter be selected
as a representative image. The capacity of each thumbnail
slot 620 has a fixed length in the thumbnail file 600. FEach
thumbnail slot 620 is given an index number indicating the
sequence from the front end of the thumbnall file 600.

The text file 700 has at least one text slot 720. FEach
text slot 720 holds text information regarding image data
- recorded on the storage medium. This text information
includes an arbitrary character string input by a user and
can include, for example, the name of a place where the
image data is photographed, the title of the image data, and
50 on. The capacity of each text slot 720 has a fixed
length in the'ﬁext file 700. Each text slot 720 is given an
sindex number indicating the sequence from the front end of
the text file 700.

A thumbnail slot index 523 indicates a thumbnail slot
628 corresponding to an attribute slot 520 and a text slot
index 524 indicate a text sloft 720 corresponding to an

attribute slot 520, as described below.




thumbnail 600. As described above, the capacity of each - 2 5 - thumbnail
slot 620 has a fixed length in the thumbnail file 600. The thumbnail file
information 540 includes a file name 541, creation date and time 542,
modification date and time 543, number-of-slots 544, and a front-end
sequence number 545. The file name 541 indicates the file name of the
thumbnail file 600. The creation date and time 542 indicates date and
time when the thumbnail file 600 was initially created. The modification
date and time 543 indicates date aand time when the thumbnail file 600
was modified last time. The number of slots 544 indicates the number of
thumbnail slots 620 contained in the thumbnail file 600. While an example

of #issthumbeai fileilist: 54k Raswheen deseribed ahove, the text file list
516 holds information regarding the text file 700 in the same manner. The

COndRabHR I8R5 205 ¥BRiding & IbEideRtifiébB2E, Aivalichfldy 522+ Re

mb@mlg@&il 8@ {%dex 523, a text slot index 524, a content identifier 525,
© content creation ga%r%i%?gnﬁn&en%%ﬂ%bdif%%ti%ﬁ‘ﬂ%&?%tﬁ Fhkeslot

hesidentifien 521 indicates anddestifienuniguglyddgatifying the, attribute sjot
520. The slot identifier 521 can be used to associate different attribute
ands|big5281 For Brableaidea date and time 512, a slot size

513, the number of slots 514, a thumbnail file list 515, and
a text file list 516,

The creation date and time 511 indicates date and time
when the attribute file 500 was initially created. The
modification date and time 512 indicates date and time when
the attribute file 500 was rodified last time. The slot
size 513 indicates the capacity of each attribute slot 520
in the attribute file 500. As described above, the capacity
of each attribute slot 520 has a fixed length in the
attribute file 500. The number of slots 514 indicates the
number of attribute slots 520 contained in the attribute
file 500.

The thumbnail filé list 515 and the text file list 516
are lists for holding information regarding the thumbnail
file 600 and the text file 700, respectively. For example,
the thumbnail file list 515 has one thumbnail file list
header 530 and one piece of thumbnéii file information 540.
The thumbnail file list header 530 contains a slot size 531
indicating the capacity of each thumbnail 620 in the

thumbnail 600. As described above, the capacity of each



the capacity of the thumbnail slot 620 has a fixed length, one thumbnail
may not be accommodated in one thumbnail file - 26 620. In such a case,
the arrangement may be such that multiple attribute slots 520 are
assocjated using the slot identifiers 521 and one thumbnail is
accommodated in multiple thumbnail slots 620. Since such association
tends to be complicated, it is desired that the capacity of each thumbnail
slot 620 be set so as to substantially match the size of the thumbnail. The
valid flag 522 indicates whether er 6t content included in the attribute
slot 520 is valid. The thumbnail slot index 523 is an index number
indicating a corresponding thumbnail slot 620. The text slot index 524 is
thambndex mimbefintlitatingza Eorrespoadinghiexhslohd 20h Hisngantent 1 e
identifier 525 is link information indicating corresponding content (image
60Bata). The content creation date 526 indicates date and time-when the

correspopging content was injtial %'r@f‘%%d-sﬁ'be ggntent modificaton o
date 527 indicates date and time when the corresponding content was

s ampdifiedh lass imes Fd Ga dds @i giagsarm, showing theteearding state of the
storage medium based on a ROW mode for the image-information file
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thumbnail file 600. The creation date and time 542
indicates date and time when the thumbnail file 600 was
initially created. The modification date and time 543
indicates.date and time when the thumbnail file 600 was
modified last time. The number of slots 544 indicates the
number of thumbnail slots 620 contained in the thumbnail
file 600.

While an example of the thumbnail file list 515 has
been described above, the text file list 516 holds
information regarding the text file 700 in the same manner.

‘The attribute slot 520 contains a slot identifier 521,
a valid flag 522, a thumbnail slct index 523, a text slot
index 524, a content identifier 525, content creation date
526, and content modification date 527. The slot identifier
521 indicates an identifier uniquely identifying the
attribute glot 520. The slot identifier 521 can be used to
assocliate different attribute slots 520. For example, since

the capacity of the thumbnail slot 620 has a fixed length,

one thumbnail may not be accommodated in one thumbnail file




feature in that overwriting is possible but only sequential writing is
possible to perform recording to an unrecorded - 27 area. In contrast, an
INC mode (Incremental recording) is used in order to record a video
format for DVD-R media. The INC mode is a sequential writing and has a
feature in that data once written cannot essentially be overwritten. When
image data is recorded on the storage medium, an image-information file .
group 567 and a management file 800 for managing the
image-information file group 567 are recorded immediately after a VTS
420. The management file 800 hold$ the starting address and the size of
each of the attribute file 500, the thumbnail file 600, and the text file 700
in the image-information file group 567. The storage places of the VTS
62020 didl BiEchanageitenttlife 80U arahalh d@mperasyp MMGRETMP

VMGI: TeMPorary Video Ma er Information) 418, The temporary
R B EA B WL S EraGT SOULT Hath P iators atfis
id4eeqrgled:in the vicinity ghthe-leadrinarea whenyesarding: isjperformed in

the ROW mode. FIG. 8 is a diagram showing a ROW-mode recording
mubrésddurehinttheambedintent ©f the pidsent irmertions i dhetROW mode,

then entire data area is wrjtable. As shown in FIG. 8(a), first, padding,
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chiafeadana dilgsystemmandsareas for YMG angd T Sh With thisatcn the
size of the thumbnail.

The valid flag 522 indicates whether or not content
included in the attribute slot 520 is valid. The thumbnail
slot index 523 is an index number indicating a corresponding
thumbnail slot €20. The text slot index 524 is an index
number indicating a corresponding text slot 720. The
content identifier 525 is link information indicating
corresponding content (image data). The content creation
date 526 indicates date and time when the corresponding
content was initially created. The content modification
date 527 indicates date-and time when the corresponding
content was modified last time.

FIG. 7 is a diagram showing the recording state of the
storage medium based on a ROW mode for the image-information
file group in the embodiment of the present invention. The
ROW mode (Restricted OverWrite mbde) is used in order to
record a video format for DVD-RW media. This ROW mode has a
feature in that overwriting is possible but only sequential

writing 1s possible to perform recording to an unrecorded



arrangement, the position of an address NWA (Next Writable Address) to
which recording is performed next moves toward - 28 - the outer
circumference. In FIG. 8(b), actual data VTSTT VOBS is recorded.
Information for VTSI is then generated and is recorded as VTSI BUP
subsequent to the VTSTT VOBS. In FIG. 8(c), the VTSI is recorded before
the VTSTT YOBS. The image-information file group 567 and the
management file 800 are recorded immediately after the VTSI BUP.
Further, TMP VMGl is recorded between the area for the file system and
the area for the VMG. At this point; aTirst video title set (VTS #1) is
completed (FIG. 8(d)). In FIG. 8(e), immediately after the VTS #1, an area
for a next VTSI is reserved and, immediately after the area, next actual
adeta VIST TMOBSSS reeordedC Thatiss, anrareacforta seeend videoytitle s
set (VTS #2) is overwritten on the_image-information file group 567 and

U8 nfdn EntRIE"S60 Hegardingthe firstVided fille S8 98z .  The

waf jonf ' g s kecorde I BUP
" SLbsequent o e VISTT VOB, Tn FC. B0, Vol b iscoried befoe

dafES ThMOBS1 tmmediately aftes the VISl BUBean wmagerinfennation file
group and a management file therefor are recorded. Additionally, TMP

VM }ig%véﬁﬁl_ﬁﬁe _%’@Néén IREAFES throthefire §J<EARPENETRE Biea for
iﬁ%%ém@§f8$ﬂ§§i%ﬂn%ile group 567 and a management file 800

for managing the image-information file group 567 are
recorded,immediately after a VIS5 420. The management file
800 holds the starting address and the size of each of the
attribute file 500, the thumbnail file 600, and the text
file 700 in the image-information file group 567.

The storage places of the VIS 420 and the management
file 800 are held in a temporary VMGI (TMP_VMGI: TeMPorary
Video ManaGer Information} 418. The temporary VMGI 418
Ltemporarily manages recorded actual data information and is
recorded in the vicinity of the lead-in area when recording
is performed in the ROW mode.

FIG. 8 is a diagram showing a ROW-mode recording
procedure in the embodiment of the present invention. 1In
the RCW mode, then entire data area is writable. &As shown
in FIG. 8(a), first, padding, which includes constant data
or the like, is written in order to reserve an area for a
file system and areas for VMG and VTSI. With this
arrangement, the position of an address NWA (Next Writable

Address) to which recording is performed next moves toward




the second video title set (VTS #2) is completed. In FIG. 8 (g9) ,
subsequent video title sets are recorded - 29 according to a procedure as
described above. In FIG. 8(h), in finalization, a file system and a VMG are
created from the management information of each title in the TMP VMGI
and are recorded in the area reserved by the padding (FIG. 8(a)). Further,
a lead-in area and a lead-out area are recorded. In this manner, in the
ROW mode, the image-information file group 567 containing old
information and the managemefit 4ffe 800 therefor are replaced with a
new video title set and the latest image-information file group and the
management file therefor are eventually recorded together in one place.
theTRaHHoveldesttiptibA™ES been given of a case in which the

image:] rnéaﬂ' n file group is; recor. ] lately after the video title
se?gAlgle?r%l)ative ,foraé%édn%gle%?%ea agr?egn%?aqr{]?e%%méﬁ bjéesclj)%%ﬁ'ucgt a

In foegicatesh area farrecording hihe imagerinfarmation file greupiSied as
pre-secured on the storage medium and is updated every time a tile is

VISE|g%el. Frbs9wardiagrant shoWisg the'féedrding state of a storage
medium hased on an INC e for the image- information file group in the
erﬁlglo imBe’ntgo (ffllé pffgéaer‘ft? %%ejh%oﬁéjfﬁg %r%p%?agr ??/I\ﬁ 7418 is

vrstecorded adjacentinathe-leaddpamieayvheniresosding;is perfosmeddnthe

ROW mode, :
management file 800 are recorded immediately after the
VTSI _BUP. Further, TMP VMGI is recorded between the area
fer the file system and the area for the VMG, At this point,
a first video title set (VTS #1) is completed (FIG. 8(d)).

In FIG. 8(e), immediately after the VTS #1, an area for
a next VTSI is reserved and, immediately after the area,
next actual data VISTT VCBS is recorded. That is, an area
for a second video title set (VIS #2) is coverwritien on the
imagéminformafion file group 567 and the management file 800
regarding the first video title set (VIS #1). Information
for VISI is then generated and is recorded as VISI BUP
subsequent to the VISTT VOBS,

In FIG. 8(f), VISI is recorded before the VTSTT—VOBS.
Immediately after the VISI BUP, an image-information file
group and a management file therefor are recorded.
Additionally, TMP VMGI is overwritten between the area for
the filersystem and the area for the VMG. At this point,
the second video title set (VTS #2) 1s completed.

In FIG. 8(g), subsegquent video title sets are recorded



as shown in FIG. 7, whereas the temporarily VMGI 418 is recorded
immediately after the management file 800 when 30 recording is
performed in the INC mode. This is because content in the same area
cannot be overwritten in the case of the INC mode and thus the VMGI
418 cannot be continuously held in the same area. FIG. 10 is a diagram
showing an INC-mode recording procedure in the embodiment of the
present invention. In the case of the INC mode, it is defined that the
maximum number of areas that gre?rﬁ/rit_able at a time is three, and the
areas are referred to as "RZones". The RZones are managed by an RMA
(Recording Management Area). As shown in FIG. 10(a), an area (RZone

2 Cg%):go%rng% filﬁosystem and.an area %one 2).for VTSI are reserved. An

area (not s ovx?n)%ﬁgf: ?&Fgﬁs?ﬁe one’; 'fis 3% fvisible RZone to which
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recorded. Information for VTSI is then generated and is recorded as -
aryTSIBURSUDSefuShEICTHRAYTSTTLV OBS) tndiGo 0¢E), AGESI isitle in

recorded in,the RZone #2. An image-information file group 567 and a
N 5 400" 51 SEHUBE rmaErely Sor WS Bt ne

paSubsgquentty, W YMGkisfurtber recarded.in the ruanagamen file,800,
At this point, a first video title set (VTS #1) is completed. In FIG. 10(d), an
argrea(RZee#8Y fut-a next video

In this manner, in the ROW mode, the image-information
file group 567 containing old information and the management
file'BOO therefor are replaced with a new video title set
and the latest image-information file group and the
management file therefor are eventually recorded togetherx iﬁ'
one place.

The above description has been given of a case in which
the image~information file group is recorded immediately
after the video title set. Alternatively, for example, the
arrangement may be such that a dedicated area for recording
the image—information file group is pre-secured on the
storage medium and is updated every time a tile is closed.

FIG. 9 1s a diagram showing the recording state of a
storage medium based on an INC mode for the image-
information.file group in the embodiment of the present
invention. The temporarily VMGI 418 is recorded adjacent to
the lead-in area when recording is performed in the ROW mode,
as shown in FIG. 7, whereas the temporarily VMGI 418 is

recorded immediately after the management file 800 when



title set is reserved subsequent to the VTS #1. In FIG. 10(e), next actual
data VTSTT VOBS is recorded. - 31 Information for VTSI is then
generated and is recorded as VTSI BUP subsequent to the VTSTT
VOBS. In FIG. 10(f), VTSI is recorded in the RZone #3. Immediately after
the VTSI_BUP, an image-information file group and a management file
therefor are recorded. Subsequently, TMP VMGl is further recorded. At
this point, a second video title set (VTS #2) is completed. At this point,
information for the VTS #1 and th VTS #2 has been recorded in the TMP
VMGI. In the middle of writing, theOTMP VMGI and the management file
are recorded in multiple places, and TMP_VMGI and a management file

that are Jocated at the guterm %st cwlg#mfe nce is.the latest. Subsequent
reconaiassing is aidodaridd it ih actbradhedSuith t%%ésia%estglf\ﬁﬁ%\ﬁGl

contdig-management file InFIG. 10(g), subsgguentvideg ditle setgare . se

recorded according to a procedure as described above. In FIG. 10(h), in
of fimalizdtiomeal filexsystehnand aev MG:Taré Gleatedrfrdmbeachetitid nuous ly

management information in the latest TMP VMGI and are recorded in the
helqRzond 4. Eeffiefr §lead-in area and a lead-out area are recorded. FIG.

1%ig:a djagram showing.one gxample of the: wecqrding.stale-of g, storage

medium while the image- information file group in the embodiment of the
proqeesent in the embodiment of the present invention. In
the case of the INC mode, it is defined that the maximum
number of arsas that are writabkle at a time is three, and
the areas are referred to as "RZones™. The Riones are
managed by an RMA (Recording Management Area). As shown in
FIG. 10(a), an area (RZone #1) for a file system and an area
(RZone #2) for VTSI are reserved. An area (not shown) that
follows the RZone #2 is an invisible RZone to which data is
effectively recordable.

In FIG. 10{b), actual data VISTT VOBS is recorded.
Information for VTSI is_then generated and 1s recorded as
VISI_BUP subsequent to the VTSTT_VOBS.

In FIG. 10{(c), VTSI is recorded in the RZone #2. An
image-information file group 567 and a management file 800
are recorded immediately after the VTSI BUP.  Subsequently,
TMP VMGI is further recorded in the management file 800. At
this point, a first wvideo title set (VIS #1) is completed.

In FIG. 10(d}, an area {(RZone #3} for a next video
title set 1is reserved subsequent to the VIS #1.

In FIG. 10{e), next actual data VISTT VOBS is recorded.



invention is recorded in the INC mode. As described above, the
image-information file group 567 and the management file - 32 800 for
managing the image-information file group 567 are recorded immediately
after the first video title set VTS #1 (420). TMP VMGI #1 (418) is recorded
immediately after the management file 800. This state corresponds to (c)
in FIG. 10. Thereafter, when a second video title set VTS #2 (429) is
recorded, an image-information file group 569 and a management file #2
(809) are recorded immediately afterithe video title set VTS #2 (429). A
thumbnail file #2 (609) and a text file #2 (709) in the image-information
file group 569 hold only information regarding the second video title set

In VIS #R2(4R9Ehhiv TS hegauss, partielaty ferdtherchsesofr adbuiahails
file, the capacity thereof is increased. That is, recording the content

VT pdcdtdBdsntre thambnaiv filegl V(B9DY 10/ e thumbnail file #2 (609)

consu an n torag ' T ' e #2-(509)
holdé' %'ntﬁ‘%@%& s[(g}ggo %Io%v%%éqlt%%]%wb?ﬁ%i?ﬁeéb #lg%(%%%) 1?%(ﬁe text

TnfileAh € 200), thedhumbaailfile #2609 randdhgdexhfile#a (409) toi be
referred to. Thus, the attribute file #1 (500) is not required. The

IrRIEN AFenentie #2(809F hbldsethenstaftiyraddie s5e&RH ¥Ré size of each
3 Eﬁ%%ﬁ%ﬂﬁgﬂmE@§E§M@Po}éh§urther recorded. At this point,
~a second video title set (VIS #2) is completed.

At this point, information for the VIS #1 and the VTS
#2 has been recorded in the TMP VMGI. In the middle of
writing, the TMP VMGI and the management file are recorded
in multiple places, and TMP VMGI and a management file that

~are located at the outermost circumfereﬁce is the latest.
Subsequent processing is also carried out in accordance with
the latest TMP VMGI and management file.

In FIG. 10(g), subseguent video title sets ére recorded
according to a procedure as described above.

in FIG. 10(h), in finalization, a file systém and a VMG
are created from each—title'manageﬁent infoermation in the
latest TMP VMGI and are recorded in the RZone #1. Further,
a lead-in area and a lead-out area are recorded.

FIG. 11 is a diagram shﬁwing one example of the
recording state of a storage medium while the image-
information file group in the embodiment c¢f the present
invention is recorded in the INC mode. As described above,

the image-information file group 567 and the management file



text file #1 ('700), the attribute file #2 (509), the thumbnail file #2 (609),
and the text file #2 (709). Thus, - 33 the management file #1 (800) is not
required. In addition, TMP VMGI #2 (419) holds the storage positions of
the VTS #1 (420), the VTS #2 (429), and the management file #2 (809).
Thus, the TMP VMGI #1 (418) is not required. The storage areas of the
unnecessary attribute file #l (500), the management file #1 (800), and the
TMP VMGI #1 (418) cannot be reused in the INC mode, and thus the
areas are left unchanged. FIG. 12 ig;a diagram showing a second
configuration example of the image-information file group in the
embodiment of the present invention. As illustrated in FIGS. 10 and 11,

80@"3&%”&&%3@£@#“€H@“iﬁgﬁ@miﬂﬁﬁﬂﬁséﬁﬁhﬁ%%i%“&&Bﬂﬁh%é?“%fgn

medium in the INC mode, there is a possibility that they are'recorde
rethedtotagermddinm lip aadistributed nfanner. This: therefare, sequives;asg|
(420é) figuration that allows multiple thumbnails and multiple text files to be
r
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for the presence of multiple thumbnails 600 to and multip
10700 to 709, attribute slots 529 in the attribute file 509 hold index numbers

So%ﬁé?éﬁ%@gr, when a second video title set VTS #2 (429)
is recorded, an image~information file group 569 and a
management file #2 (80%8) are recorded immediately after the
video title set VTS #2 (429). A thumbnail file #2 (689)-and
a text file #2 {709) in the image-information file group 569
hold only information regarding the second video title set |
VIS #2 (429). This is because, particularly for the case of
a thumbnail file, the capacity thereof is increased. That
is, recording the content recorded in the thumbnail file #1
{600} to the thumbnail file #2 (609) consumes an area on the
storage medium,

The attribute file #2 (509) holds index numbers so as
to allow the thumbnail file #1 (600), the text file #1 (700),
the thumbnail file #2 (609), and the text file #2 (709) to
be referred to. Thus, the attiibute file #1 (500) is not
required.

The management file #2 (809) holds the starting address
and the size of each of the thumbnail file #1 {60G}, the
text file #1 (700}, the attribute file #2 (509}, the

thumbnail file #2 (608), and the text file #2 (708) .  Thus,



any of the files to be referred to. FIG. 13 is a diagram showing a second
internal 34 configuration example of the attribute file 509 in the
embodiment of the present invention. Items in the attribute file header
519 and the attribute slot 529 in the attribute slot 509 are similar to those
in the example shown in FIG. 6. However, the thumbnail file lists 515 and
the text file lists 516 have the following differences for the presence of
multiple files. For example, the thumbnail file list header 530 in the
thumbnail file list 515 holds number-of-files 532 indicating the number of
thumbnails files. With regard to the thumbnail file information 540, pieces
of thumbnail jnformation 540 are provided according to the number of

R TS he thafbhail (oM atdnTs40 RERS A fdnt-end sequence
numbes S45- The, raniserdispauence pymher 545 indicales, gut of all

thumbnail files, the order of a first thumbnall file in a corresponding
posthhrbraikfile tWhileTsh ékarnple pf thenthuminaibfilediss 5154as been
described abave, the text file list 516 holds information regarding the

mANK RIS files 700 tr 708 5T the  SHitté mdtiterTHIG V% Ts 4iddgrm is

notstlcy@ggﬁgggxpressing system for slot indices in the attribute file in the
embodiment of the present invention. In the attribute file, the thumbnail
The storage areas of the unnecessary attribute file #1

{500), the management file #1 (800), and the TMP VMGI #1
{4i8) cannot be reused in the INC modé, and thus the areas
are left unchanged.

FIG. 12 is a diagram showing a second configuration
example of the image-information file group in the
embodiment of the present invention. As illustrated in FIGSs.
10 and 11, since multiple thumbnail files and maltiple text
files exist on the storage medium in the iNC mode, there is
a possibiiityrthat they are recorded on the storage medium
in a distributed manner. This, therefore, requires a
configuraticn that allows multiple thumbnails and multiple
text files to be referred to from one attribute file. An
example of the configuration of the image-information file
group in such a case is shown in FIG. 12.

That is, for the presence of multiple thumbnails 600 to
609 and multiple text files 700 to 70%, attribute slots 529
in the attribute file 509 hold index numbers so. as to allow
any of the files te be referred to.

FIG. 13 is a diagram showing a second internal-



slot index 523 and the text slot index 524 indicate a thumbnail slot and a
text slot, respectively. In particular, - 35 when multiple thumbnail files and
multiple text files exist as shown in FIG. 12, multiple expressing systems
for the slot indices are also possible. In FIG. 14(a), a first thumbnail file
contains s thumbnail slots (s is an integer of 1 or greater) and a second
thumbnail file contains t thumbnail slots (t is an integer of 1 or greater). In
this example, each thumbnail slot is given a slot number that is unique in
all the multiple thumbnail files, as_agsiot_index. That is, the slot number of
the front-end thumbnail slot in the second thumbnail file is "s+I".
According to the expressing system shown in FIG. 14(a), since a slot
number that is unigue |g all ?e LREtaJlti le thumbnail files or all the multiple
on

SOt fles e Slot Humber Slone Serded 5 A6t htibk. 1Y thidtakBSwhen
endHiQtis-identified,hased onthe siotindex, checking the, frantend. .0 o

sequence number 545 in the thumbnail file information 540 in the case of
£id thumbaikfileléam rdbtémiretin mifich ¢hurhbraib file the correspondingte

slot §Xi5t5- In the same manner as the thumbnail file, a first text file
I
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contIRSRLeXt 8I0LS (MLiSiAL i1 file lists 515 and the text file

lists 516 have the following differences for the presence of
-.multiple files. For example, the thumbnail file list header
530 in the thumbnail file.list 515 holds number-of-files 532
indicating the number of thumbnails files. With regard to
the thumbnail file information 540, pieces of thumbnail
information 540 are provided according to the number of
thumbnails.

The thumbnail information 540 holds a front-end
sequence number 545. The front-end sequence number 545
indicates, out of all thumbnail files, the order of a first
thumbnail file in a corresponding thumbnail file.

While an example of the thumbnail file list 515 has
been described above, the text file list 516 holds
information regarding the multiple files 700 to %09 in the
same mnanner.

FIG. 14 'is a diagram showing an expressing system for
slot indices in the attribute file in the embodiment of the
present inventicn. In the attribute file, the thumbnail
slot index 523 and the text slot index 524 indicate a

thumbnail slict and a text slot, respectively. In particular,



integer of 1 or greater). In this example, each text slot is given a slot
number that is unique in all the multiple - 36 text files, as a slot index.
That is, the slot number of the front-end text slot in the second text file is
"n+l". In FIG. 14(b), as in the case of FIG. 14(a), a first thumbnail file
contains s thumbnail slots and a second thumbnail file contains t
thumbnail slots. In this example, however, each thumbnail slot is given a
slot number that is unique in the thumbnail file. That is, the thumbnail
slots in the first thumbnail file are giver file slot numbers "1" to "s" and the
thumbnail slots in the second thumbnail file are given slot numbers "1" to .
"t". Thus, the slot index in this case is constituted by a thumbnalil file
whenamel ang keslobnumirer 1 ACddrding: tajtheraxpredsingssystein shovwsx s +
FIG. 14(b), using the thumbnail file name, it is possible to determine in

as GRiERtHEmBRS filfa CBRESPBAGINGRISESAsRIVEING HERRe SR the
Slogogkggge%ewgcgl%nggrsggg'ﬂat_he thumbnail file information 540. In

the same manner as the thumbnail file, a first text file contains n text slots
antha second 4ext) file coniains m Hexkslatsl I this exampleneach text slot
is given a slot number that is unique in the text file. That is, the text slots

Chuppgesifrst tesitdile are Giveh Sfot Adfmbers 1 oF "FraAd Hie etSicts in
sec (ﬁs%gaaéﬁ§ﬂf”%ff%gg@%&ains £ thumbnail slots (t is an

integer of 1 or greater). In this exémple, each thumbnail
slot is given a slot number that is unique in all the
multiple thumbnail files, as a slot index. That is, the
slot number of the front-end thumbnail slot in the second
thumbnail file is "s+1".

According to the expressing system shown in FIG. 14{a),
since a slot number that is unigque in all the nmultiple
thumbnail files or all the multiple text files, the slot
number alone serves as a slot index. In this case, when a
slot is identified based on the slot indesx, checking the
front-end sequence number 545 in the thumbnail file
information 540 in the case of a thumbnail file can
determine in which thumbnail file the corresponding slot
exists.

In the same manner as the thumbnail file, a first text
file contains n text slots (n is an integer of 1 or greater)
and a second text file contains m text slots (m is an
integer of 1 or greater). In this example, each text slot

is given a slot number that is unigue in all the multiple



slot numbers "1" to "m". Thus, the slot index in this case is constituted by
a text file name and a slot number. - 37 FIG. 15 is a diagram showing an
example of a functional configuration for recording image information in
the embodiment of the present invention. What are shown in this
example are a content identifying section 211, an image- information
obtaining section 212, an image-information storing section 213, a
medium-type determining section 214, and an image-information
recording section 215. The functions of the sections can be achieved by,
for example, the processing device3%l er the like in the mobile equipment
100 shown in FIG. 1. The content identifying section 211 identifies the
title of image data, which serves as content, and a chapter in the title. As
tefostfatecsin BIG.22, ¢he tmage«data dfheachititle istkeldinthe MESET of

VOBS 423 on the storage medium and the starting position (PTT_SRP)
ther A ERRPTSTIA E&EH tiflé R héRl ihReSPTSIYD 15 9% actbidarde With " -

contentidentified hy the, content jdentifying section 211, the o .,
image-information obtaining section 212 obtains image " information

thiegatding theidentifiecitnage datadensthe VISTET MBS 423:he
image-information storing section 213 stores the image information,

th@ﬁ?&ﬂ‘?éqlbﬁﬁé ifapanfoimatioh ebtddihg Sketien 212, in an image
”ﬁoﬁﬂaggﬁén%@gﬁb§82'however, each thumbnail slot is given

a slot number that is unigue in the thumbnail file. That is,
the thumbnail slots in the first thumbnail file are given
file slot numbers "1" to "s" and the thumbnail slots in the
second thumbnail file are given slot numbers "1" to "tV
Thus, the slot index in this case is constituted by a
thumbrail file name and a slot number.

According to the expressing system shown in FIG. 14(b),
using the thumbnail file name, it is possible to determine
in which thumbnail file a corresponding slot exists without
checking the front-end sequence number 545 in the thumbnail
file information 540.

In the sa@e manner as the thumbnail file, a first text
file contains n text slots and a second text file contains m
text slots. In this example, each text slot is given a slot
number that is unique in the text file. That is, the text
slots in the first text file are given slot numbers "1" to
"n'" and the text slots in the second text file are given
slot numbers "1" to "m". Thus, the slot index in this case

is constituted by a text file name and a slot number.



For example, the RAM 34 or the like in the mobile equipment 100 shown
in FIG. 1 can be used as the image information - 38 - memory 507. The
medium-type determining section 214 determines the type of a storage
medium to which recording is performed. When the storage medium is an
optical disk, for example, a writable DVD-RW, DVD+RW, or DVD-RAM,
the reflectance is about 18 to 30%, which is a relatively low reflectance.
On the other hand, for a DVD-R that is recordable only once (i.e., thatis
not rewritable), the reflectance is_.abgut 45 to 85%, which is a relatively
high reflectance. Using such a property, a reference value of, for
example, about 30 to 45% (more desirably, 35 to 40%) is set. When the

refipetancesofia;storage mediuisJatger than the reference, valye. it is
determined that the stor%% medium i;sg% medium %DVD-R) that %%t onal

conédgndadte. onlyfance; andrwhen theaefledtancenniaistorage medium is
smaller than the reference value, it is determined that the storage

Edftiitts AreWttabES R t8GaT 483 DVBRRWRTheshown in this
exM30E-Intqr 'T}iat@mg&ﬂedifﬂaég&ﬂ%%&g nggménbﬁwee“ recording

systems in accordance with the result o termination ber?grrﬁ“eg%y the
infoedizii-typectietermiming ssedtiom? p4 1 record:imggeiiniormation: stored
in the image information memory 507, in the image-information file group

SLHEFGh 7 St agé hiadiin SR ER TR ISATRER tRaRfesection 214,

and an image-information recording section 215. The
functions of the sections can be achieved by, for exzample,
therprocessing device 31 or the like in the mobile equipment
100 shown in FIG. 1.

The content identifying section 211 identifies the
title of image data, which serves as content, and a chapter
in the title. As illustrated in FIG. 2, the image data of
each title is held in the VTSTT_VOBS 423 on the storage
medium and the starting position (PTT SRP) of a chapter in
each titie 1s held in the VTSI 421. In accordance with
content identified by the content identifying section 211,
the image~information obtaining section 212 obtains image
information regarding the identified image data from the
VISTT VOBS 423.

The image~information storing section 213 stores the
image information, obtained by the image-information
cbtaining section 212, in an image information memory 507,
For exampie, the RAM 34 or the like in the mobile equipment

100 shown in FIG. 1 can be used as the image information



storage medium is rewritable, recording is performed in the ROW mode,
as shown in FIG. 8, and when it is determined that - 39 the storage
medium is recordable only once, recording is performed in the INC mode,
as shown in FIG. 10. FIG. 16 is a diagram showing an example of a
functional configuration for displaying image information in the
embodiment of the present invention. What are shown in this example are
an attribute-information obtaining section 221, a condition inputting
section 222, a condition searching section 223, a thumbnail obtaining
section 224, a link- information extratting section 225, an index displaying
section 226, an image selecting section 227, and an image reproducing
section 228. The functions of the sections can be achieved by the
ngReEEsSiAg device 31 and so on in the mobile equipment 100 shown in
FIG. 1. The attribute-information obtaining section 221 reads content in

the attibR KIS0 RRd BBlarg e AftriBaEt 5PTmadd infekmatidRes the

cyggating image.daa, he image jnformation.regarding the obtained

attribute is held ir%%tn image information memg%/ggo%? lgLoSr e&%]r:n%gfnﬁde‘

WIRAM:B4 oFtthealike imsthieumobile @quipraent10&sbewndipFlG: d.ean be,
used as the imr%%? information memory 508, in the same manner as the

lihaet fGration nteMaR/ B0 PITRY EoRdion iMsuting seetion @22 s
adSRMPLs, o thedisplaying section 42 (FIG L) orthe like the yserto
the other hand, for a DVD-R that is recordable only once
(i.e., that i1s not rewritable), the reflectance is about 45
to 85%, which is a relatively high reflectance. Using such
a property, a reference value of, for example, about 30 to
45% (more desirably, 35 to 40%) is set. When the
reflectance of a storage medium is larger than the reference
va;ue, it is determined that the storage medium is a medium
(DVD-R) that is recordable only once, and when the
reflectance of a storage medium is smaller than the
reference value, it is determined that the storage medium is
a rewritable medium {such as a DVD-RW).

The image—~information recording section 215 switches
betwsen recording systems in accordance with the result of
determination performed by the medium-type determining
section 214 te record image information, stored in the image
information memory 507, in the image~information file group
567 on the storage medium. When it is determined that the
storage medium is rewritable, recording is performed in the

ROW mode, as shown in FIG. 8, and when it is determined that



enter a search condition for an image-information attribute and receives
an input from the user through the operation - 40 inputting section 41
(FIG. 1). In accordance with a search condition input from the condition
inputting section 222, the condition searching section 223 searches the
image- information attributes held in the image information memory 508.
As the search condition, for example, the order of photography date and
time can be used. In accordance wjth the result of the searching
performed by the condition searching section 223, the thumbnail
obtaining section 224 obtains corresponding thumbnails from the
thumbna|I file %OO The obtained tthmbn s are held in the |ma%

o ot PR&toN fSamory 508 N fitkmformation extracting SetfioR225°

per@¥iracls link infermationdngdicating thetelationships bepveen the

thumbnails and the image data. The link information indicates, in attribute
sicts held in fhe indde infermation imenmoty SO81He relbtienghipst ional
CDnt%etween thum nails |nd| ated by the thumbnail slot indices 523 and

EoESFGR GG c?a%a SR BY thE X htertiGERbers 28" THEindex
envdisplaving sectiga 226.ohtainsithedhumbnailsnoptained inageqrdancs, ; o

with the result of searching performed by the condition searching section
exapp3 efrgirethen image itfornation prombiyp 508 kirdidisplayseartistcof thal,
a cILmRnalls. The mage selecling Segion 227 [ecaVes A cearching
section 223, a thumbnail obtaining section 224, a link-
information extracting section 225, an index displaying
section 226, an image selecting section 227, and an image
repreducing section 228. The functions of the sections can
be achieved by the processing device 31 and so on in the
mobile equipment 100 shown in FIG. 1.

The attribute-information cobtaining section 221 reads
content in the attribute file 500 and obtains the attribute
of image information regarding image data. The image
infermation regarding the obtained attribute is held in an
image information memory 508. For example, the RAM 34 or
the like in the mobile equipment 100 shown in FIG. 1 can be
used as the image information memory 508, in the same manner
as the image information memcry 507.

The condition inputting sectlon 222 prompts,. on the
displaying section 42 (FIG. 1) or the like, the user to
enter a seafch condition for an image-information attribute

and receives an input from the user through the operation



input of a selected thumbnail of the thumbnail list displayed by the index
displaying section 226. Based on the 41 link information, the image
reproducing section 228 identifies image data associated with the
selected thumbnail, reads the image data from the VTS 420, and
reproduces the image data. FIG. 17 is a view showing an example of
thumbnails displayed by the index displaying section 226 in the
embodiment of the present invention. The index displaying section 226
displays thumbnails 311 in an aligned-manner, as shown in FIG. 17(a).
By selecting an arbitrary thumbnail on the screen, the user can reproduce
corresponding image data. When the thumbnails cannot be displayed on

inponeijpage;=preissing a previousipage butter:3d 2R pext-page bytton v
313 allows another page to be displayed. The display sequence on the
congishigysdigeitcdi B setehyansteréheohdiohtspetificd by the 2er.

theTQ§ Search condition can be, for exa%nge the or}%er OH% Igé%g_ly date

time or the Ti e, anB?n %hls case |splay an be pEer

lnf@@ﬁ@ﬁ&&@eéﬂﬁﬁiﬁ%ﬁ@BUﬁEIEEQWQ&ﬂ@uiﬁ%@énﬁ%@@%ﬁﬁ@@%ﬂnﬂemory
attribute slot 520. Including user information, such as photography

508gositipntifforftation! iFctheidtiibiute Stot 320:aldws displaytoibe of
pho@&{? ;gg baasced ondarbltrary user mformagon The user can also delete
a corr ng conte tht on the

In accordance with the result of the searching
‘ performed by the condition searching section 223, the
thumbrail obtaining section 224 obtains corresponding
thumbnails from the thumbnail file 600. The cbtained
thumbnails are held in the image information memory 508.
The link~information extracting section 225 extracts
link information indicating the relationships between the
thumbnails and the image data. The link information
indicates, in attribute slots held in the image information
memory 508, the relationships between thumbnails indicated
by the thumbnail slot indices 523 and corresponding data
indicated by the content identifiers 525.

7 The index displaying section 226 obtains the thumbnails,
obtaihed in accordance with the result of searching
performed by the ceondition searching section 223, from the
image information memory 508 and displays a list of the
thumbnails. The image selecting section 227 receives an
input of a selected thumbnail of the thumbnail list

displayed by the index displaying section 226. Based on the



display screen. In this case, the valid flag 522 (FIG. 6) in a corresponding
attribute slot 520 is disabled, but the - 42 attribute slot 520, the thumbnail
slot 620, and the text slot 720 are not deleted. If those slots are deleted, a
need for updating the thumbnail slot 523 and the text slot index 524 in
another attribute slot arises, thus requiring more time for processing. In
particular, when the slot indices are managed by sequence numbers, as
shown in FIG. 14(a), the load can increase. Thus, the valid flag 522 is
used to determine the validity of each thumbnail or the like, and for
example, only a necessary thumbnail is displayed, as shown in FIG.
14(a). The attribute slot for which the valid flag 522 is disabled is
linﬁgmp%raril Igft. unchafgl ed in the area gnd when new, content is

brasd TFew Wite [ WHitlBR % e hv A atfibuie ¥ot 280 that the

recor

1 dedttriutesslotisreused, Since the,attdbyte siothas a fixedength, jtgan; |

be reused. Thus, efficient file management is achieved without wasting
reagieash& extinforniation €anthetattachd tbaxdchathdnismeaibdncthe the
. example shown in FIG. 17(a), text information (e.g., "text #1") is displayed
% h thumbnail. The text information is held in a corresponding text

slof 720 ip-the stext file-£0Q5The tiser caa enternew textinfarmation and

can also make a change, as needed. FIG. 17(b) shows an example of
disgisplayofavtedte index displaying section 226 in the
embodiment of the present invention. The index displaying
section 226 displays thumbnails 311 in an aligned manner, as
shown in FIG. 17{a). By selecting an arbitrary thumbnaillon
the screen, the usger can reproduce correéponding image data.
When the thumbnails cannot be displayed on cne page,
pressing a previous-page button 312 or a next-page button
313 allows another page to be displayed.

‘The display Sequence on the display screen can be set
by a search condition specified by the user. The search
condition can be, for example, the order of photography date
and time or the like, and in this case, display can be
performed in accordance with the content creation date 526
in a corresponding attribute slot 520. Including user
information, such as photography position information, in
the attribute slot 520 allows display to be performed based
cn arbltrary user information.

The user can also delete a corresponding content on the
. display screen. In this case, the valid flag 522 (FIG. &)

in a corresponding attribute slot 520 is disabled, but the



information input screen. In this example, a text box 323 is for prompting
the input of text information is displayed - 43 beside a thumbnail 321.
Through inputting to the text box 323, the user can set text information. In
this case, information associated with the thumbnail 321 may be
displayed at the same time. For example, in this example, information
322 indicating photography date and time is displayed. The photography
date, indicated by the information 322, can be obtained from the content
creation date 526 in a corresponding attribute slot 520. The
text-information input screen may b& displayed in response to a
predetermined action, such as right click or double click, with respect to a
corresponding thumbnail shown in FIG. 17(a). Next, the operations of an

A YA Rt SrhTatioH Fecoriing - aeviReEn & fthageSnfoshtidrrdispray
s18evies agearding to; fhe gmbodiment;of the ga%s&&%&%ef&éﬁn%\yghbea

described with reference to drawings. FIG. 18 is a diagram showig one
neqgkaieplewgfdn progessing frosedureifos iecording image informaation inthe
embaodiment of the present invention. When an instruction for the start of

InGgZonting 1S gRRM MAhetardb stts (@lesdIe intditsdarasi ring
- mo ECOIRE. £5.CONGAL AL fpredetpripined posiion afihe VST LBS

423 on the storage medium (step S912). The recording position onthe
indtorgeare managed by sequence numbers, as shown in FIG.

14 (a}, the load can increase. Thus, the.valid flag 522 is
used to determine the validity of each thumbnail or the like,
and for example, only a necessary thumbnail is displayed, as
shown in FIG. 14(a}). The attribute slot for which the valid
flag 522 is disabled is temporarily left unchanged in the
area, and when new content is recorded, new date is written
- to the invalidated attribute slot, so that the attribute
slot is reused. Since the attribute slot haé a Tixed length,
it can be reused. Thus, efficient file management is
achieved without wasting areas.

- Text information can be attached to each thumbnail. In
the example shown in FIG. 17{(a), text information fe.qg.,
"text #1") is displayed under each thumbnail. The text
information is held in a corresponding text slet 720 in the
text file 700. The user can enter new text information and
can also make a change, as needed.

FIG. 17(b) shows an example of display of a text-

information input screen. In this examnple, a text box 323

is for prompting the input of text information is displayed



medium is uniquely identified with a title and a chapter. In parallel with or
subsequent to the recording of the - 44 image data, image information is
obtained from the VTSTT_VOBS 423 (step 5913). For example,
thumbnails correspond to the image information. The obtained image
information is stored in the image information memory 507 (step 5914),
When the record stop button or the like is pressed to stop the recording
and the recording of next content is waited for without closing a title (step
3915), the operation returns to the standby state again. On the other
hand, when a title for which reco"rdi;r?g has been performed is closed, the
type of the storage medium is determined (step 5916) and image

informatjqn is, recorded. in the image- information file group 567 by a
besrle%%rginjﬁ%sﬁg?é}%l cc%?é]']hg {3 e FES Ut B HhE e frRinahiBn (St 89%7).

- 323F1G 10 isa diagramsshowing.one example gf.a processing procedure for
displaying image information in the embodiment of the present invention.

Priot t6the displey cfifageahiomation; fdreexample; wher:the.image- 1
information display device is powered on, the attribute file 500 is read out

321 3% gl oSO inemicr 58S ($teBes92 Iy THasednpuigiathi s
exa @Eiogﬁ@b%ﬁﬁl@yg}g theimags éQHH@t&QHo(%engQ%%@'Ja@ee”’a‘?ﬁéhe

_ attribute slots held ,
time is displayed. The photography date, indicated by the
information 322, can be obtained from the content creation
date 526 in a corresponding attribute slot 520.

The text-information input screen may be displayed in
response tc a predetermined action, such as right.click or
double click, with respect to a corresponding thumbnail
shown in FIG. 17(a}).

Next, the operations of an image-information recording
device and an image-information display device according to
the embodiment of the present invention will be described
with reference to drawings.

FIG. 18 is a diagream showing one example of a
processing procedure for recording image information in the
embodiment of the present invention. When an instruction
for the start of recording is given in the standby state
(step 5911), image data is recorded, as content, at a
predetermined position of the VISTT VOBES 423 on the storage
medium (step $912). The recording position on the storage
medium is uniquely identified with a title and a chapter.

In parallel with or subsequent to the recording of the



in the image information memory 508, attribute slots that satisfy the input
condition are identified (step 5923). - 45 Thumbnails associated with the
identified attribute slots are read out from the thumbnail file 600 to the
image information memory 508 (step 5924). In the attribution slots held in
the image information memory 508, the relationships between thumbnails
indicated by the thumbnail slot indices 523 and corresponding image
data indicated by the content identifiers 52S are extracted as link
information (step 5925). A list of tHeé thumbnails held in the image
information memory 508 is displayed (step 5926). In this case, when an
input selection for specifying any of the thumbnails in the displayed

imagiy, ABhan SFRIBcANETTRESD 5027 MRk dmd A888ciahsd with the
vrsflanied ybnal is dentiied based gn fhe ok nfprmation.and the
i ' from the V18 420 4

Identified image data’is rea nd is reprodu%ed (step

corb828pra this meanenapsotdingraodhe @mbodimentof {hecpresente

. _invention, the thumbnail files 600 to 900 and the text files 700 to 900 can

nfgEtatdred i6 frohPirdattfbiis files0e. dodssqaenin effisientrdddiding

(st &N e_rformed regardless of a storage medium type. In the
embodiment of the present invention, although image data contained in a

videe titleiset hasheensdescrhet @s movingsdmage:data,the imagerdata

may be still images.
stop the recording and the recording of next content is
waited for without closing a title (step 5915}, the
operation returns to the standby state again. On the other
hand, when a title for which recording has been performed is
closed, the type of the storage medium is determined (step
5916} and image information is recorded in the image-
information file group 567 by a recording system according
to the result of the determination (step $917).

FIG. 19 is a diagram showing cne example of a
processing procedure for displaying image information in the
embodiment of the present invention. Prior te the display
of image information, for example, when the image-
information display device is powered on, thé attribute file
500 is read out to the image information memory 508 {step
88215 .

The user inputs a condition for displaying the image
information (step S$%22). Then, of the attribute slots held
in the image information memory 508, attribute slots that

satisfy the input condition are identified (step S923).



For example, as shown in FIG. 20, the arrangement may be such that
moving-image data is recorded in the VTS 420 and - 46 still images may
be recorded in a still-image file 428. Image information regarding
moving-image data is recorded in the attribute file #1 (500), the thumbnail
file #1 (600), and the text file #1 (700), which are managed by the
management file #1 (800). In this case, image information regarding still
images is recorded in a thumbnail file #2 (608) and a text file #2 (708),
which are managed by a management file #2 (808). In this case, as an
attribute file, the attribute file #1‘(5?)?)) is used for both moving- image
data and still-image data. That is, when both moving-image data and still
Thuimmbarg_iej§l are managed on one storage medium, thumbnail files and so on

Rt or & o5 HidtiButet thanner taeh the G A ShdwR rEE RS- ot s
areWhetnamwittiple thympnail fileg.and 50 o exit iy such %Héa@“ﬂ?r%%‘g
| . as

_ thumbnail files and so on are referred to from one attribute g
1nfshpwt v FIGe12rThé povisiorpofsstich multiple thumbnail files and

multiple text files allows high-speed switching between a menu display
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file are transmitted to a printer having a function for printing fhumBnans
by tHreugh dirececdnmdcationiwith cecarmera,dhis incenvenienting image
data indicéted by the content identifiers 525 are extracted
as link information (step $925).

A list of the thumbnails held in the image information
memory 508 is displayed {step 5926). 1In this case, when an
input selection for specifying any of the thumbnails in the
displayed thumbnailrlist is received (step 5927}, image data
associated with the selected thumbnail is identified based
on the link information and the identified image data is
read from the VTS 420 and is reproduced {step 5528}).

In this manner, according to the embodiment of the
present invention,.the thumbnail files 600 to 200 and the
text files 700 to 900 can be referred to from the attribute
file 509. Consequently, efficient recording can be
performed regardless of a storage medium type. |

In the embodiment of the present invention, although
image data contained in a video title set has been déscribed
as moving-image data, the image data may be still images.
For example, as shown in FIG. 20, the arrangement may be

such that moving-image data is recorded in the VTS 420 and



unless moving-image data thumbnails and still-image thumbnails are
separated. Thus, providing multiple - 47 thumbnails files and separating
thumbnails into moving-image data thumbnails and still-image thumbnails
facilitate the printing of the thumbnails. In addition, when the thumbnails
are selectively printed, it is possible to utilize the active flag 522 in each
attribute slot in the attribute file. In this manner, when multiple thumbnail
files and text files are permitted to exist in the image-information file
group, both moving-image data gn% gtilLimages can be conveniently
managed on one storage medium regardless of the recording system.
Although the thumbnails slots and text slots have been described as
ing held in separate files in the embodiment _of the present invention,
Stfr%yqrﬁﬂag be ﬁr%%i_d%% iﬁeacggr%?r%oﬁ THil8. For'exanpre? &s shidivd AP FIG.
In2ds the acrangeraent-may rbe syichdbatthesthymbnailslot. 629 and the text.

slot 720 are provided in a thumbnail text slot 680 and at least one
thhdinbhbitest $ibl 688 1s hekPin a tembhaittext file 670 I thisaase, as

eeded, the attribute, slo refers to_the thumbnail slot 620 or the text
ancglgt ¢ |en}%1 f %Fn r?ail%?eg)gt)fﬂe”g?b?%hﬁ%?n%&iﬁﬁﬁ dPthéresent

mariavention has beep deseidhed as:pne.examplecfor ambadying the present
réégﬁgyggmstill images is recorded in a thumbnail file #2
(608) and a text file #2 (708), which are managed by a
management file #2 (808). In this case, as an attribute
file, the attribute file #1 {500) is used for both moving-
image data and still-image data.

That is, when both moving~image data and still lmages
are managed on one storage medium, thumbnail files and so on
are recorded in a distributed manner, as in the case shown
in FIG. 11. When multiple thumbnail files and so on exit in
such a manner, the thumbnail files and so on are referred To
from one attribute file 509, as shown in FIG. 172.

The provision of such multiple thumbnzil files and
multiplie text files allows high-speed switching between a
menu display screen for moving images and a menu display
screen for still images. When a thumbnail file containing
still-image thumbnails and an attribute file are transmitted
Lo a printer having a function for printing thumbnails |
through direct connection with a camera, it is inconvenient
unless moving-image data thumbnails and still-image

thumbnails are separated. Thus, providing multiple



While features in the claims have association relationships as described
below, the present invention is not limited - 48 thereto and various
modifications can be made without departing from the scope of the
present invention. That is, in claim 1, Image-information obtaining means
corresponds to, for example, the image-information obtaining section 212.
Image-information recording means corresponds to, for example, the -
image-information recording section 215. Image information data
corresponds to, for example, the ifage-information file group 567. In
claim 2, Image-information obtaining means corresponds to, for example,
thuéggir{? gﬁ"giormation obtaining section 212. Image-information recording

i BEnaS Yo FrEANpE, tHEHRl-iiformafoR Tedadingage
datéegﬂgﬁéaé&1én&ﬂaggﬂ@&&ﬁ&ﬂQ@é“%ﬁ&ﬂﬂ%&%%@$@2Q§%E%Jﬁ%e§%%““e

the image-information file group 567. A representative image f
prigorrespondsite, forexamplé sthe thumbhdiltfile n600hkarclaime 3, an image
information memaory corresponds to, for example, the image information
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medium-type determining means corresponds to, for example, the
attmgdiven-fypeedetermining section 214. In claim 8, attribute obtaining

mzer?nghciogr?asapr?z?gﬁ,tox’,m‘en multiple thumbnail files and text
files are permitted to exist in the image-information file
group, both moving-image data and still images can be
conveniently managed on one storage medium regardless of the
recording system,

Although the thumbnails slots and text slots have been
described as being held in separate files in the embodiment
of the present invention, they may be provided in a common
file. For example, as shown in FIG. 21, tﬁe arrangement may
be such that the thumbnail slot 620 and the text slot 720
are provided in a thumbnail text slot 680 and at least one
thumbnail text slot 680 is held in a thumbnail text file 670.
In this case, as needed, the attribute slot 520 refers to
the thumbnail slot 620 or the text slot 720 in the thumbnail
text file 670. |

The embodiment of the present invention has been
described as one example for embodying ﬁhe present invention.

While features in the claims have association relaticnships

as described below, the present invention is not limited



for example, the attribute-information obtaining section 221. Image
information data corresponds to, for example, the - 49 image-information
file group 567. Condition inputting means corresponds to, for example,
the condition inputting section 222. Condition searching means
corresponds to, for example, the condition searching section 223.
Representative-image obtaining means corresponds to, for example, the
thumbnail obtaining section 224. Displaying means corresponds to, for
example, the index displaying section 226. In claim 9, attribute obtaining
means corresponds to, for examplé§the attribute-information obtaining
section 221. An image-information file group corresponds to, for example,
the image-information file group 567. Condition inputting means
thegortespondsver forexamplef thexconditiondnputing esection: 222
Condition searching means corresponds to, for example, the condition

de g hihg Setioh™ 2 $C Reprédentafve iR £5& bblaiHFRIA&aNs
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Displaying means corresponds to, for example, the index aying
corsgetipn:226. 4n cldm-1@ xamjirhage thformatior Menernserespends 184 ny
for example, the image information memory 508. In claim 11,

S Ginkeforhtation BRFactiy AR E8rr 8Os R feaRgmpRE The Ponds

to INKsinfrmation.exyacting, section 225, Ipage selecting:means o ; .., »1s.
corresponds to, for

Image information data corresponds to, for example, the

image-information file group 567.

In claim 2, Image-information obtaining means
corresponds to, for example, the image-information obtaining
lsection 212. Image-information recordiﬁg means corresponds
to, for example, the image-information recording section 215.
An image-information file group corresponds to, for example,
the image-information file group 467. A representative |
image file corresponds to, for example, the.thumbnail file
600,

In ¢laim 3, an image info:mation.memory'corresponds to,
for example, the image information memory 507. Image-~
information storing means corresponds to, for example, the
image-information storing section 21.3.

In claim 4, medium-type determining means corresponds
to, for example, the medium-type determining section 214.

In claim 8, attribute obtaining means corresponds to,
for example, the attribute-information obtaining section 221.

Image information data corresponds to, for example, the



example, the image selecting section 227. Image reproducing means
corresponds to, for example, the image reproducing 50 - section 228. In
claim 12 or 14, an image information memory corresponds to, for
example, the image information memory 507. Means for performing
recording to a storage medium corresponds to, for example, the
image-information recording means 215. An image-information file group
corresponds to, for example, the image-information file group 567. A
representative image file corresf)oﬁas to, for example, the thumbnail file
600. A step of obtaining image information regarding image data from
red.et%rmined,ima%e data corresgonds to, for example, step 5913. A

03 e B ABHRG b OBAmG fBg® normABHH T ImABE roRAGGAn:
cor MEMRLYLOrFesPands (o, forexample. sten,5914 A siep of recording, as

multiple representative image files, representative images in the image
222 infofimatiorn storeddn théiinage: informationememary antp therstesageole,
medium in a distributed manner porresggnds to, for example, step 5917.

the | CeRih 96 $825RMRYeShforRioR MemoRFres Fesp6ridy @, foroe

obt £Xample fbeimage information memary 508, A step Omgtaéﬂlﬂgona- 1
ata %rom

attributes of image information regarding predetermined image

obtanrimagesiaforinaticit file giduwpinewhich the iamagedntersmationsisto, for
eatpin CTRE Sraen B PRy Ing sectign gseanner and of holding the

In claim 9, attribute obtaining means corresponds to,
for example, the attribute-information obtaining sectiocn 221.
An image-information file group corresponds to, for example,
the image-information file group 567. Condition inputting
means corresponds to, for example, the condition inputting
section 222. Condition searching means corresponds to, for
example, the condition searching section 223.
Representative-image obtaining means dbrresponds to, for
example, the thumbnall obtaining section 224. Displaying
means correspends to, for example, the index displaying
section 226.

In claim 10, an image information memory corresponds to,
for example, the image information memory 508.

In claim 11, link-information extracting means
corresponds to, for example, the link-information extracting
section 225. Image selecting means corresponds to, for

example, the image selecting section 227. Image reproducing

means corresponds to, for example, the image reproducing



attributes in the image information memory corresponds to, for example,
step 5921. A step of prompting input of a - S1 search condition regarding
an attribute of the image information and receiving the input corresponds
to, for example, step 5922. A step of searching the attributes held in the
image information memory in accordance with the input search condition
corresponds to, for example, step 5923. A step of obtaining
representative images of the image data from the image-information file
group in accordance with a result of the searching and of holding the
representative images in the image information memory corresponds to,

for e%ple, step 5924. A step of displaying a list of the representative
section oy . . .
Images held in the image information memory corresponds to, for

example, siep 5926. The piacessing progedures described.iy the
embodiment of the present invention may be regarded as a method

CoOrYfameg Ahelsoridsost moertdres ohmajitredeghrdedas d programy hat
causes a c%m uter to execute the series of procedures or a storage
507 meLge ox?

{EiM That stoFss tha Brogfarm® dUstE Abiablity ALCafe%amible of
corsg.ehine presentinveptiop) the presentdoventionisapplicable.to, fax

example, a case in which image information regarding image data on a
reamtorage médiviisiecordedor tisplayedl 82group corresponds to,

for example, the image-information file group 567. A
representative image file corresponds.to, for example, the
thumbnail file 600. A step of obtaining image information
regarding image data from predetermined image data
corresponds to, for example, step 59513. A step of storing
the obtained image information in the image informaticn
memory corresponds to, for example, step $%14. A step of
recording, as multiple representative image files,
representative images in the image information stored in the
image information memory onto the storage medium in a
distributed manner corresponds to, for example, step $917.
In claim 13 or 15, an image information memory
corresponds to, for example, the image information memory
508. A step of obtaining attributes of image information
regarding predetermined image data from an image information
file group in which the image information is recorded on a
storage medium in a distributed manner and 6f holding the
attributes in the image information memory corresponds to,

for example, step $5921. A step of prompting input of a



CLAIMS 1. An image-information recording device, comprising:
image-information obtaining means for obtaining, from predetermined
image data, image information regarding the image data; and
image-information recording means for recording, as an
image-information file group, the obtained image information onto a
storage medium, wherein the image-information file group includes
multiple representative image files that hold predetermined representative
images of the image data, and each image information file group is
recorded on a different area of theSstorage medium wherein a first
management file which refers to each image-information file group and a
second management file which temporarily manages recorded image
seagAta aorsfisoto Saitkiisi mardgahéntifilataee sécolediomitve storage
e u%m 2. The image-information recordinr?:device according to_claim 1,

. d
m%ﬁﬁ%r%{éﬁ]par%?ng]? A Tage hioiRATorr MemSRPRT hotting iffage
exdnformation: and image-inferraationrstaring means farstoringthe abtainad

image information in the image information memory, wherein the

in imagelrfgrmatidie recording meamsyetordsceordance with the input
search condition corresponds to, for example, step S923. A
step cof obtaining representative images of the image data
from the image-information file group in accordance with a
result of the searching and of holding the representative
images in the image information memory corresponds to, for
example, step S924. A step of displaying a list of the
representative images held in the image information memory
corresponds to, for example, step 5926.

The processing procedures described in the embodiment
of the present invention may be regarded as a method having
the series of procedures or may be regarded as a program

that causes a computer to execute the series of procedures

or a storage medium that stores the program.

Industrial Applicability

As an example of use ¢ the present invention, the
present invention is applicable to, for example, a case in
which image information regarding image data on a storage

medium is recorded or displayed.



the image information, stored in the image information memory, in the
image-information file group on the storage medium. 3. The
image-information recording device according to claim 1, further
comprising: medium-type determining means for determining a type of
the storage medium, wherein the image-information recording means
switches between recording systems for the storage medium, in

cr.2pg9rdance with a result of the determination performed by the
medium-type determining means. 4. The image-information recording
device according to claim 3, wherein the medium-type determining means
determines a reflectance of the storage medium; and when the reflectance
of the storage medium is higher than a predetermined value, the

L. imARelififsfmation TERErdNG MESAS TeEStdS SV HEW ImAGRSATotmATion file
groupusthott favenweting thevimeage-informadion fileogrouptecorded in from
the storage edil%nm. %. T(Qgtignagg-igfoerzm%tggpergco&ig de\éic%g&ggrdin e

PLESCIaim Wherein the repres’entaﬁvg images in the mu tip]fe ¢ E

inzgpresehtativericthage files are each identified with a representative-image
identfier that,is ypigue: inall. the , muiiple yepresentative. image files; 5456..,
The image-information recording device according to

image-information file group, the obtained image

information onto a storage medium,
wherein the image-information file group includes
multiple representative image files that hold predetermined
representative images of the image data, and
each image information file group 1s recorded on a

different area of the storage medium

wherein a first management file which refers to each
image-information file group and a second management file
which temporarily manages recorded image data and refers to
said first management file are recorded on the storage

medium.

2. The image-information recording device according to

claim 1, further comprising:



claim 1, wherein the representative images in the multiple representative
image files are each identified with a file identifier for identifying one of
the multiplerepresentative image files and a representative- image
identifier for identifying each representative image in the representative
image file identified with the file identifier. 7. An image-information display
device, comprising: attribute obtaingig means for obtaining attributes of

imagg information regarding-predetermined.image-data framy dmage  image
~information data in which the image information is recorded on a different
1n5reRof a¥toraye®medium , wherein a first management file which refers

to eash §mage ritfarmation data andragsecord management dtlewhieh  the

temporarily manages recorded image data and refers_to saig first
o R RRor@AEHle 215 FABTERE bt et ABrades feciir EORTaaH iHbTRiAY

means:fos promptingiinputkoefia Seanah conditierregarding mesattributecof-ds
enffte Image information.and receiying the ipput: concition searching means. .

for sear ﬁing fhe attributes "of the Image information in accordance wit
netg input seafch comition réprasentativefimage obtalringimedrs fororage
neQPiaining representative images of the image data from the image

information data in accordance with a result of the searching performed

by the condition searching means; and

3. The image-information recording device according to
claim 1, further comprising:

medium~-type determining means for determining a type
of the storage medium,

wherein the image-information recording means switches
between recording systems for the storage medium, in
accordance with a result of the determination performed by

the medium-type determining means.

4, The image-information vrecording device according to
claim 3, wherein the medium-type determining means
determines a reflectance of the storage medium; and

when the reflectance of the storage medium is higher
than a predetermined value, the image-information recording
means records a new image-information file group without
overwriting the image-information file group recorded in

the storage medlum.

5. The image-information recording device according to
claim 1, wherein the representative images in the multiple
representative image files are each i1dentified with a
representative-image identifier that is unique in all the

multiple representative image files.



displaying means for displaying a list of the obtained representative
images. 55 8. An image-information display device comprising: attribute
obtaining means for obtaining attributes of image information regarding
predetermined image data from an image-information file group in which
the image information is recorded on a different area of a storage
medium , wherein a first managemeyy file which refers to each

5 . Imagesinformation file-grqup.and a %%%m@ﬁam@eﬁleﬁwamm o
temporarily manages recorded image data and refers to said first .

1 ddhabentéif fitd- BrelraBortRiGit fie- Storage HiddiGm; éandificn Mty ©

repRRANS 0L Prompting irput of asseareh eanditian cegardingiansatirbuie ef 1e
the image information and re_ceivirﬁ% é%g %r]#)ut; condition searching mean

1d¢gtddarehing the aftfibutes of B7& ormatioR1F accord&fce with “*°

mu the piput egearchroondition; repeesentdtive-image dbtaining messnsfortive-

ima?r%taa”y%gnccefp %?_%?:nt%lcl)vre ”:pgge§ 39 g tf]]_e Imae%ec atggrorrg &"E%%Jcm%g%_e image
information file"group m-accor ance' with a result of the searcﬁlng

in pétfermesbby tencandition Searching Meansdand disptdying Meansdorfile

idQ!-?Pi@fﬂ@_g a I@st of the qbtained rgpresentqtive images. 9. The image
information display device according to claim

7. An image-information display device, comprising:

attribute obtaining means for obtaining atitributes of
image information regarding predetermined Iimage data from
image information data in which the image information 1is
recorded on a different area of a storage medium , wherein
a first management file which refers to each image
information data and a second management file which
temporarily manages recorded image data and refers to said
first management file are recorded on the storage medium;

condition inputting means for prompting dinput of a
search condition regarding an attribute of the image
information and receiving the input;

conditien searching means for searching the attributes
of the image information in accordance with the input
search condition;

representative-image obtaining means for obtaining
representative images of the image data from the image
information data in accordance with a result of the
searching performed by the condition searching means; and

displaying means for displaving a list of the obtained

representative Images.



8, further comprising: an image information memory for holding image
information, wherein the attribute obtaining means holds the obtained
attributes in the image information memory; the condition searching
means searches the attributes held in the image information memory in
accordance with the input search condition; 56 the representative-image
obtaining means holds the obtainedgyepresentative images in the image

g . InfREMatGR JNemQlyiand the QE?E&%’H}Q meansdisplays-adish gt the
representative images held in the image information memory. 10. The
imag&Siformatior dispidy ddvideatcording td'ekdine Mérther-domphi&ing ©

iméink-infermation-exractag meansforedmetingiinke iiformatien indtcatingom

relationships between, the regre_Lsentative images and t}I;le iwag% data from
an, Lmadge-—1 orm?tl?P 1le ro%? .10 W l? he. = image
the’image- formation file group; |ma8e selecting means for receiving an

infrputof Boselected eepresentative image b thieedisplayed: representativeage
med080e 'ﬂSt?J?r[‘éjﬁi Joe oo E%i“%gheaag'énf%i@e’%@%‘ggﬁﬁﬂ?%eﬁ% to
assoclated with t esglecte representative image based on the lin

eafHforiztionamd reprotidcing thelimagedita. and a second management
file which temporarily manages recorded image data and
refers to said first management file are recordsed on the
storage medium;

condition inputting means for prompting input of a
search condition regarding an attribute of the image
information and receiving the input;

condlition searching means for searching the attributes
of the image information in accordance with the input
search conditiocn;

representative-image obtaining means for obtaining
representative images of the image data from the image-
information file group in accordance with a result of the
searching performed by the condition searching means; and

displaying means for displaying a list of the obtained

representative images.

9, The image information display device according to claim
8, further comprising:

an  image information memory for  holding image
information,

wherein the attribute obtaining means holds the
obtained attributes in the image information memory;

the condition searching means searches the attributes
neld in the image information memory in accordance with the

input search condition;



11. An image-information recording method for an image- information
recording device including an image information memory for holding
image information for image data and means for recording, as an
image-information file group, the image information onto a storage
medium, wherein the image-information file group includes multiple
representative image files that hold ggedetermined representative images

of thenimage datas the inage-informationecording method Comprising: ane

step of obtaining, from predetermined image data, image information
obtegdififhg fHPRTagE data: Bostep BT EtSTing the bBfaineddmage-ifformatibnon
melb 6 image information memory; and 57 a step of recording, as the
multiple representative image files, the representative images in the image
infoﬁ’%&ion StotedIN the ima%%%ﬁﬁ)rmﬁﬁogﬂ%@ﬁwsory Shto o)? idifferert area” ¢
rephthesstoragermediuye sa stepdofirecatding adigst management filenwwhichy .

refers to each representative image file data and a second management

file which temporarily manages recorded image data and refers to said
10first md@hageneny filciareoracerderh orfthrrsteragel mediem. 58ce2dAng  to

c1REQgram for animagesi gr{ggtll@: recording device including an image
information memory for holding image

link-information extracting means for extracting link
information indicating relationships between the
representative images and the image data from the image-
information file group;

image selecting means for recelving an input of a
selected representative image of the displayed
representative image list; and

image reproducing means for identifying the image data
associated with the selected representative image based on

the link information and reproducing the image data.

11. An image-information recording method for an image-
irformation recording device including an image information
memory for holding image information for image data and
means for recording, as an image-information file group,
the image information onto a storage medium, wherein the
image—-information file group includes multiple
representative image files that hold predeterminad
representative images of the image data, the image-
informaticn recording method comprising:

a step of obtalning, from predetermined 1image data,
image information regarding the image datars

a step of storing the obtained image information in

the image information memory; and



information and means for recording, as an image- information file group,

the image information onto a different area of a storage medium, wherein

the image- information file group includes multiple representative image

files that hold predetermined representative images of the image data,

the program causing a computer to execute: a step of recording a first

management file which refers to eagh representative image file data and

a segong: anagementfilg which temperagly managessecarded Iage: i ve
_ data and refers to said first management file are recorded on the storage
IMAEiumta Sfep of Shtainfg FdRT pretetdined' ifiage data, iMage 1Mage
ininfermationregarding thenimage daia f-step obstesingdhe pbtained inage a

. information in_the image information memory; and a step of recording, as

DS A& F&reRéntative iiage ﬁle%?ﬂwleu%p’resentative images in the

image infenmatioh stered:#n the imagefibformaticmmesnarytontdéithe which
rofiorace medium in a distibuted. manner, . ABSTRACT, Ipage jnformatign,

regarding image datd recorded on a storage mediam is e iciently
marecrded, redardiessofia rstorage mediumytypea Thambnaikfiles $90 toimage

da@9999@ ﬁ&%@@?m€$ﬁ§£§9t@é%%%r%%%%@@%¥n%a@1?E”@re recorded

on the storage medium.



thumbnail slots 620 to 629 holds, as a thumbnail, a representative image
of corresponding image data. Text files 700 to 709 hold text slots 720 to
729, respectively. Each of the text slots 720 to 729 holds text information
regarding corresponding image data. An attribute file 509 holds an
attribute file header 519 and an attribute slot 529. The thumbnail slots
620 to 629 and the text files 700 to @9 are referred to from the attribute

128l0t 529 program for an image-information recording device
including an image information memory for holding image
information and means for recording, as an image-
information file group, the image information onto a
different area of a storage medium, wherein the image-
information file group includes multiple representative
image files that hold predetermined representative images
of the image data, the program causing a computer to
execute:

a step of recording a first management file which
refers to esach representative image file data and a second
management file which temporarily manages recorded image
data and refers to said first management file are recorded
on the storage medium;

a step of obtaining, from predetermined image data,
image information regarding the image data:

a step of storing the obtained image information in
the image infcormation memory; and

a step of recording, as the multiple representative
image files, the representative 1images 1in the image
information stored in the image informaticon memory cnto the

storage medium in a distributed manner.
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ABSTRACT

Image information regarding image data recorded on a
storage medium is efficiently recordéd, regardless of a
storage medium type. Thumbnail files 600 to 609 hold
thumbnail slots 620 to 629, respectively. Each of the
thumbnail slots 620 to 629 holds, as a thumbnail, a
representative image of corresponding image data. Text
files 700 to 709 hold text slots 720 to 729, respectively.
Each of the text siéts 720 to 729 holds text information
regarding corresponding image data. An attribute file 509
holds an attribute file header 519 and an attribute slot 529.
The thumbnail slots 620 to 629 and the text files 700 to 709

are referred to from the attribute slot 529,



