1 SPECI FI CATI ON STEREGSCOPI C | MAGE GENERATI ON DEVI CE AND PROGRAM
Background Technical Field [0001] The present invention relates to a
technlque for generating an inmage which is perceived as a three-di nensional
i mage by an observer. Related Art [0002] Two inages having a parallax in
between can be perceived as a single three dinmensional image when an
observer sees the images with th used on one of the two inages
and the right eye on the other E%ggéﬁ#ﬁgggbﬁgve been proposed techniques
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exanpl e, see Patent Docunent 1). According to those techniques,

stereoscopic inmage is generated by perform ng a predeterm ned processing
(hereinafter "stereoscopic processing”) on a plane inage, based on various
par anetﬂatﬂtgsroundas a depth, etc., which are sensed by an observer
(hereinafter "stereoscopic paraneters”). The techniques can be applied to a
case ofTechmicalFiell a noving picture in which plural 1inages are arranged
sequentially in atime line. That is, if stereoscopic inmages are
sequento@bh¥ generated fromrespective inmages formng a noving picture, a
notion picture can be reproduced with a three-di nensional inpression.
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perceived as a three-dimensional image by an observer.
Related Art
[0002]

Two images having a parallax in between can be perceived as a single three-
dimensional image when an observer sees the images with the left eye focused on one
of the two images and the right eye on the other image. There have been proposed
techniques for generating a pair of images having such a parallax in between (the pair
hereinafter referred to as one “stereoscopic image”) from a plane image {for example,
see Patent Document 1). According to those techniques, a stereoscopic image is
generated by performing a predetermined processing (hereinafter “stereoscopic
processing’) on a plane image, based on various parameters such as a depth, etc.,
which are sensed by an observer (hereinafter “stereoscopic parameters”™). The
techniques can be applied to a case of reproducing a moving picture in which plural
images are arranged sequentially in a time line. That is, if stereoscopic images are
sequentially generated from respective images forming a moving picture, a motion
picture can be reproduced with a three-dimensional impression.

[Patent Document 1}

JP-A 2002-123842 (paragraph 0033 and FIG. 7)



[ 0003] The positions and depth sizes of objects included in inmages are
different between the images. Therefore, stereoscopic paraneters used for
generating a stereoscopic imge shoul d, desirably be selected individually
for each plane image, depending on a ntent of the plane inage from which
a stereoscopic inmage is generated. There is often a case of producing a
recordi 'un1such as a DD (Digital Versatile D sk) which contains

vari ous con items such as cinenmas, etc. In a nethod expected to be used
for thi g@f stereoscopic paraneters are selected in advance for each of
t he |ﬂd§8 ormng a content item and are stored in the recording nedium

in advance as_well, . with the er eos par ters associ at with
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i mages are sequenti al I_}/ generated fromrespective inages formng the

cont entbetween thesiseagesn Therefasecsterrnseopie prrameaiers usediine genarading &an
experience natural three-dinensional inpressions optimally matched with
cont entsterbosdupic enage shueldi desirably e S6létted individuatly det éach planedmage, t he
content itens reproduci ble as stereoscopic inages are only such content
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i mges formng a content item and to reproduce the content item based on
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content item cannot always be associated with
medium in advance as well, with the stereoscopic parameters associated with

corresponding images. When playing back the recording medium, stereoscopic images
are sequentially generated from respective images forming the content item, based on
the stereoscopic parameters. Then, users can experience natural three-dimensional
impressions optimally matched with content of the respective images.

[0004]

With this method, however, the content items reproducible as stereoscopic
images are only such content items that were stored together with associated
stereoscopic parameters at the time of producing a recording medium (when the
content items were written into a recording medium). Naturally, stereoscopic
parameters are not recorded on traditional packaged recording media which are
produced supposing only a situation of reproducing the content items as plane images.
Such content items can therefore not be reproduced as stereoscopic images. As a
countermeasure for this problem, there can be considered a way to separately supply
stereoscopic parameters which are set for each of the images forming a content item,

and to reproduce the content item, based on the stereoscopic parameters. Even in this



stereoscopi c paraneters set for the images. . As a result, stereoscopic

i mages cannot be properly generated in sone cases. That is, only in case of
sequentially reproducing inages form a content itemfromthe first one
of the images in an order in which the*Y inages are arranged, optima
stereoscopi ¢ i mages can be reproduced by picking up and applying the

stereo i r i k | Larranged.
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I mges after changin the start point. As a consequence, there is a_problem
that the ReReengene irespasa@sesn Thahis enbyieicasaof sgauentalyrgPrfudieg a are
difficult to reproduce as proper stereoscopic inmages because the recording
medi a amages feroueg aantentritens bpstthedirst ore obthecimageasnio aroondenin whishsthenl y as
pl ane i mages. [0005] The present invention has been nade in view of

ci r cumihages arslagangde coptimal\stereasdopis imlages cad bicorepegddddhyngickimguuml
stereoscopi c i nmages by applying optinmal stereoscopic paraneters to inages
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st ereoscopi c paraneters. 006] To address probl ens descri bed above, a
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on traditional packaged recording media are difficult to reproduce as proper

stereoscopic images because the recording media are produced with the object of

reproducing the content items only as plane images.

[0005]

The present invention has been made in view of circumstances described

above, and is directed to reproducing natural stereoscopic images by applying optimal

stereoscopic parameters to images even in case of reproducing a content item which is

not related to stereoscopic parameters.

[0006]

To address problems described above, a stereoscopic image generation device

according to an aspect of the present invention

includes: an obtaining means that obtains sequentially a plurality of original images

arranged in a time line and forming a content item; a calculation means that calculates a

first image characteristic value from pixel values of a plurality of pixels included in one of

the plurality of original images obtained by the obtaining means; a storage means that

stores second image characteristic values for the plurality of original images and



with the second i mage characteristic values respectively associated with
stereoscopic paraneters; a retrieval neans that conpares a first inmage
characteristic value calculated by th%r cal cul ati on neans froma particul ar
original image, with each of the second inmage characteristic values stored
in the storage neans, to retrieve a stereoscopic paraneter for the
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stored in the storage neans, with the second inmage characteristic val ues
and t h&alaulated ydpe calsuiatian means fopt apasiculat erigiaghimagenuith eachgfdhet her
hand, a stereoscopic paraneter can be retrieved, based on a result of
conpar isegoad ilnagée chamapterittienadies stetédinthestoraigeaneans,itouetievera gi nal i nage
included in a content item obtained by the obtaining neans, with the second
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paramnmeters can be applied Tespectively to the origin ges of the
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content (such as a gradation step or |um nance) displayed by one pixel. In
case of 8%l or i mage expressed by plural colors (e.g., red, green, and
bl ue), various values such as chrones and brightness indicating a color
tone ar 009 as pi xel values for each of the plural 5 colors. Also in the
i nvention, each "imge characteristic value" is defined as a

According to the configuration described above, second image characteristic

values of original images forming a content item and stereoscopic parameters
generated from the original images are stored in the storage means, with the second
image characteristic values and the stereoscopic parameters associated with each
other. On the other hand, a stereoscopic parameter can be retrieved, based on a result
of comparing a first image characteristic value of a particutar original image included in
a content item obtained by the obtaining means, with the second image characteristic
values stored in the storage means. Therefore, even if the original images forming the
content item to be reproduced are not associated with stereoscopic parameters in
advance, optimal stereoscopic parameters can be applied respectively to the original
images of the content item. Accordingly, natural stereoscopic images can be generated.
[0008]

In the invention, the “pixel value” is a numerical value indicating a content (such
as a gradation step or luminance) displayed by one pixel. In case of a color image
expressed by plural colors (e.g., red, green, and blue}, various values such as chromes

and brightness indicating a color tone are set as pixel values for each of the plural



nunmerical value cal cul ated from pixel values of plural pixels included in
each of the original images formng a content item The inage
characteristic value can be calculated frompixels by an arbitrary nethod.
For exanple, in an available configuration, an imge characteristic val ue
I s cal cul ated by sunning up pi xel values of plural pixels, or by
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val ues of plural pi er s appropriately selected from each of the original

i mages CRUAtag frone sixelmby D &fbitrReY Meiem| Eor exampls; in sagvailablar act eristic
value is calculated fromplural pixels belonging to a particular area in
each abnfiperationgamirhagershamcteristicnglue saal@adatedt mnsirangng up pieeltvatudsaof r ow
or colum of pixels anong plural pixels arrayed in a matrix). A further
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In this case, the storage neans stores second I nmage c aracter| stic val ues
respec §eh§q | i mages
form n;apg)?é’y"a{t&&t tg%ﬂ{ogj' iav gﬁ%m th]"#s% Edgmmr acbgérps | c va %es
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for the areas of the original inage, thereby to retrieve stereoscopic
par anetitens Qisandmséacmdtfrommeelprahxesmjlmrabpixglamprppag'ely seleotedifrgmt o this
exenpl ary enbodi nent, accuracy in retrieval of stereoscopic paraneters can
be i npreachdf tlﬁelbtigmal imadds ormirenaicantert iteanbibel esemhplef affirstantagef t he plural
areas into which one original image is divided, the

characteristic value is calculated from plural pixels belonging tc a particular area in each

of the original images forming a content item (e.g., a particular row or column of pixels

among plural pixels arrayed in a matrix). A further available configuration is that one

original image is divided into areas and a first image characteristic value is calculated

for each of the areas, from pixel values of pixels belonging to a corresponding one of

the areas. In this case, the storage means stores second image characteristic values

respectively for the plural areas intc which each of the original images forming a content

item is divided, with the characteristic values associated with stereoscopic parameters

for a corresponding one of the original images. On the other hand, the retrieval means

compares the first image characteristic values calculated by the calculation means, with

the second image characteristic values stored in the storage means, respectively for the

areas of the original image, thereby to retrieve stereoscopic parameters associated with

the particular originai image. According to this exemplary embodiment, accuracy in

retrieval of stereoscopic parameters can be improved. Further in this exemplary



cal cul ati on neans cal cul ates a nunerical value depending on pixel values of
pi xel s belonging to a correspondi ng one of the plural areas. Also this
exenpl ary enbodi rent can adopt a conf%guration that relative val ues
expressing the nunerical values in relation to each other are cal cul ated as
first image characteristic values for the areas. [0009] In an exenplary
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char accéniagiopt agenfigératieadhabielalive valirs expreseing e nomesical valupgdn t wo

nmet hods are not the sane, a stereoscopic paraneter for a particular original
i mge celatiohéo eath bthexare gakbutated iagdirstt imaget draractedstie values dor tivecareas.
retrieves a stereoscopic paraneter associated with one of the second inmage

char act[@o'og}ic values which is closest to a first imge characteristic
val ue cal cul ated by the cal cul ati on neans, or by a configuration that the
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For exanple, a first image characteristic value can be calculated from each
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i mages respectively regarded as "particular original inmages". Aternatively,
ori gi nsimple proeggsngotratrieving at satondlimageanaracdkedsiicdalue gauabita afirdtned
intervals fromplural original
image characteristic value. Naturally, both of the methods for calculating the first and
second image characteristic values need not be identical to each other. If the two
methods are not the same, a stereoscopic parameter for a particular original image can
be retrieved by a configuration that the retrieval means retrieves a stereoscopic
parameter associated with one of the second image characteristic values which is
closest to a first image characteristic value calculated by the calculation means, or by a
configuration that the retrieval means retrieves a stereoscopic parameter associated
with one of the second image characteristic values which has a predetermined
relationship with a first image characteristic value calculated by the calculation means.
[0010]
In the present invention, a “particular original image” for which a first image
characteristic value is calculated can be arbitrarily selected from plural original images
forming a content item. For example, a first image characteristic value can be

calculated from each of all original images forming a content item, with all of the original

images respectively regarded as “particular original images”. Alternatively, original



I mages formng a content itemcan be respectively regarded as "particul ar
original images", which are targets to be subjected to calculation of first
i mage characteristic values. Now there is a case that stereoscopic
paranmeters for plural original imges dre stored in the storage neans,
arranged in the sane order as the arranged order of the plural original
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speci fied stereoscopic paraneter. Therefore, first image characteristic

val ues values. Nomyihene is/a 6aselthal stereoatenit pasameters fon plural griginal imagessare n a
desirabl e exenpl ary enbodi nent of the invention, the storage neans stores

st er eostarpddn e stoeage mebos, arapged in/theosmmne ofdegr] ay thie aramgetbdrdenaftie i n t he
order in which the plural original imges are arranged. The retrieval neans

retri eygaPoriGihal inRean|.6., Bs 81RAGS nidinsastoRis dor-hat kichebsidhid parmestersind
al so retrieves sequentially stereoscopic paraneters for original inages
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means need only to  be associated with the arranged order of original
i mages subgequsry arigingl iIMpage are Reguantially speeified |assierepssopicqpiametsrsneed to
be calcul ated for all original imges. Manwhile, if a playback point of a
cont entsubseguért to e gpecified atereosopieparanhetan Bherefste; ficttiimagenput by a user
(e.g., an instruction about fast forwarding or rew nding of the

characteristic values less frequently need to be calculated for all original images. In a

desirable exemplary embodiment of the invention, the storage means stores

stereoscopic parameters for respective ones of plural original images in the order in

which the plural original images are arranged. The retrieval means retrieves a

stereoscopic parameter for a particular original image, and also retrieves sequentiaily

stereoscopic parameters for original images successive to the particular original image,

from the storage means. The stereoscopic imaging means generates stereoscopic

images from the original images successive to the particular original image, based on

the stereoscopic parameters sequentially retrieved by the retrieval means.

[0011]

However, if a content item is reproduced in an expected order from a first
original image, the stereoscopic parameters stored in the storage means need only to
be associated with the arranged order of original images. In this case, image

characteristic values less frequently need to be calculated for all original images.

Meanwhile, if a playback point of a content item is changed in accordance with an



content item, there is a possibility that it cannot be determ ned whet her
any ,of the stereoscopic paraneters should be read fromthe storage neans
for an original inage arranged at a p%sition correspondi ng to the changed
pl ayback point or not. In another desirable exenplary enbodi ment of the
invention, if a playback point of a content item is changed, the retrieval
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paranmeters for respective original imges can be specified and utilized for
gener agrfenged at eqasiropnreesnanging tortbgahangsd pdaybagkmaviti aitnadndn apathest ed by
users. In other words, calculation of a first imge characteristic val ue
and r etesieatsle exenmlatyerebsdioEnt op treaimeertiomdta glayback @oirtlaia cordent item be
executed only when an instruction to change a playback point is input by a

user. sTEedRied, the RIAGRE Tédhd At a BRrédscopid paeimaet Yegadineale conpar ed
with a configuration that processings as described are executed for all
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respectively different plural stereoscopic paraneters are retrieved for one

first byeyeSeHarhcareriginatimage eproficad imaediatelyadter st fevasdingorcal cul at ed
froma particular original inmage. In this case, first inage characteristic

val ues réwindirg) pdhereforaystefienstopinpgeametars &arsiespectivet driginal ipwgeisasndpe
original image are taken into consideration, so that stereoscopic paraneters
specified and utilized for generation of stereoscopic images, regardless of
manipulations conducted by users. In other words, calculation of a first image
characteristic value and retrieval of a stereoscopic parameter based on the value need
to be executed only when an instruction to change a playback point is input by a user.
Therefore, processing load can be more effectively reduced, compared with a
configuration that processings as described are executed for all original images.
[0012]

Depending on a content (e.g., pixel values of pixels) of each of the original
images forming a content item, there is a case that first image characteristic values
calculated from several original images are common to each other. This results in a
case that one stereoscopic parameter cannot be uniguely specified for only one first
image characteristic value of a particular original image, e.g., respectively different
plural stereoscopic parameters are retrieved for one first image characteristic value

which the calculation means has calculated from a particular original image. in this

case, first image characteristic values for respective original images successive to the



for the particular and successive original imges are obtained. That is, in
a desirable exenplary enbodi nent of the invention, there is a case that
plural stereoscopic paraneters associ 3y ed with respectively different
original images are retrieved for a first image characteristic val ue

cal cul ated by the cal cul ation nmeans fromthe particular original imge. In
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I mage d original inages successive to the particular original imge are
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before the retrieval neans determnes fixedly stereoscopic paraneters.
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this configuration, however, there is a possibility that stereoscopic inages
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original "image and original Images successive to the particular original

| TB0e. by bofgtid A8 find B AllensRERANISRicRing BEICLIMER(h SRS hET @ occurs a

respective stereoscopl c paraneters are
retrieyv fQr e flrst. | LSt c..val AWl . i on
reans HACUAPY IPCordhainl0R8 SyEpRde O Bl wimitel Bdlier gl wifsecrd
st ereoscopi c, i magi ng. neans st ops. generating stereoscopic i mages until
st ereoé@@ﬁ?&ha[ﬁ%&%\%{%‘f “%%§'86$‘§trb@ev§tPWQeHBeBB$-t i cul ar original image and
t he successive original imges are determned fixedly by the retrieval
means. 938l ding to this exenplary 10 enbodi ment, stereoscopic paraneters

associated with the particular original inmage and
If stereoscopic parameters are retrieved for first image characteristic values of

plural original images, as described above, the stereoscopic imaging means cannct
properly generate stereoscopic images before the retrieval means determines fixedly
stereoscopic parameters. There can be a configuration of executing a stereoscopic
processing, based on a stereoscopic parameter which has heen already specified for
any other original image before the stereoscopic parameters are determined fixedly. In
this configuration, however, there is a possibility that stereoscopic images having a
proper stereoscopic effect are not generated from the particular original image and
original images successive to the particular original image. In a desirable exemplary
embodiment of the invention, there occurs a case that respectively different plural
stereoscopic parameters are retrieved for one first image characteristic value which the
calculation means has calculated from a particular original image. Then, the
stereoscopic imaging means stops generating stereoscopic images until stereoscopic
parameters associated with the particular original image and the successive original

images are determined fixedly by the retrieval means. According to this exemplary



the successive original inmages are utilized for generation of stereoscopic
I mges only after the stereoscopic paraneters are determ ned fixedly.
Therefore, stereoscopic inages having]@n opti mal stereoscopic effect can be

generated fromthe particular original”imge and the successive original

i mges. [0014] There is still another applicable configuration in which a
St er eogrRIdimBAf, %@b@éc?ﬁi@ba?’é}ﬁ& 6 abSSciAWifRthd PRYESIar %rigmta'l Ir8X&Sl 2Ry
referring to another index in addition to a I rst” 1 mage characteristic

val ue gf, ?“‘g%#h%%@ﬁ”gimhg?laré MiE efé?{%‘eﬁé?%m&eofﬁe%%%%&@i faﬁgg%drﬁlﬂ{/ar y

enbodi nen enti o S provi | Vi sion nmeans I des

plural griginal inmages obtained b he abt al.ni ans, i nt | ural. groups.
VeanvnAte e Heradipagatatistes gt setiineg tRed, Jd e praeteteasEopcur ol
groups, the plural records respectively including second inmage,

char actepges Rev'oamne%ptfreal Yeregsaapicigiiegbsan ke genesaledJraipitee partigwarer s f or
the original inmages. |If plural stereoscopic paraneters respectively

associ arigihavinmageland dne sucerdsiienalliginatbigegiesre retrieved for a first image
characteristic value calculated by the cal culation neans froma particul ar
ori gi ngoonapge, the retrieval neans conpares the total number of original

I mges 1n one of the plural groups divided by the obtaining neans, to which

the particul ahefd isHtianoth@dHPiehBRIDnfigitdtiont iR viich al st@#é&@bp@{s)é?éﬂrﬁitéw
I mages associ ated with each of the groups of the records stored in the

oL 0" 0Pt b AR Walel AR PAIBEI EChr bl B G Agh i 1
par amedEn mege oaaAERAlNAge oF ol ACRROReVinElE” & P herade s FeBHa0RE: o
rage. SREMAYSTaRadiEdY GLneTRUPRIT s ProVgeH U R ShRan ARG INal GRS oved
conpared with a configuration that a stereoscopic paranmeter is retrieved
onl y b#@lwal erginakimagesiahigined hyrthetabtaisingoneans into plyrgbgioups. Mearwhile| e of
this exenplary enbodinent is described later in the third enbodi nent.

the storage means stores plural records divided into plural groups, the plural records

respectively including second image characteristic values for original images and

stereoscopic parameters for the original images. If plural stereoscopic parameters

respectively associated with different original images are retrieved for a first image

characteristic value calculated by the calculation means from a particular original image,

the retrieval means compares the total number of original images in one of the plural

groups divided by the obtaining means, to which the particular original image belongs,

with the total number of original images associated with each of the groups of the

records stored in the storage means. Stereoscopic parameters associated with one

group to which the particular original image belongs are thereby retrieved, based on a

comparison result. According to this exemplary embodiment, a stereoscopic parameter

for each of the original images is retrieved based on the total number of original images

belonging to each group in addition to a first image characteristic value. Therefore,

retrieval accuracy can be improved compared with a configuration that a stereoscopic

parameter is retrieved only based on a first image characteristic value. A specific



Thus, an exenplary enbodi ment in which a stereoscopic paranmeter is retrieved
dependi ng on the total nunber of original inages belonging to each group has
been exenplified. In the invention, hgﬁever, the index to be referred to in
addition to image characteristic values for retrieving stereoscopic
paraneters is not limted to the index as described above. [0015] A

stereo Info | | ' A 1 t - t he
vent e OB & e e A T PR e

Proces | ' r | : . whi ch

vor ke THUBcH) EREFBAEY ehibddiReRL RLAERY Bfeaalichanilp el el "1
program causes a co er to execute:. an obtaining processing of obtaining
Sequentipanging o) HRdPIal pugEes of Gitlinal ImAGRSbSlPNaINgda 4ch GroHpReSIaR and
formng a content item a_ calcul ation processing of calculating a first

i age examwditied. bt the inyentiory, hameyekdhendaxte ke refered tain addigen o iepge

I ncluded in one of the plurality of original inmages obtained by the

obt ai nichgraoterisficsiategs far refrieviogstensoscepisipagameters é notimited o thecindex aspi ¢
paranmeter associated with the first image characteristic value cal cul ated
by t he desthbedbsbove.processing, froma storage nmeans that stores second

I mge characteristic values for the plurality of original inmges and
stereos$9@5F paranmeters for generating stereoscopic inages fromthe
plurality of original inmages, wth the second imge characteristic val ues

respect | vel Y \a330eicaben bl Uk SRSFABYiCe aRASAITR & ShotBfiadedt 8 § COPI C

processing of ‘génerattrig a“ster eoscoprc Image i par roriginal
pr ocesdNRITORERE BRI AGI e LB AEs SUranr A MEP AL S SHBCRIRPYES f ect s
as descrjbed above can be obtained. The program according to the invention
i s supgtedicgted i image er0§§8%lng$,cﬁﬂf§ﬁ!ﬁpm wotem pBichuprks i egpReRgORMiNg
such as CD-ROWs and 12 installed into conputers. Alternatively, the program
i s di streasopeler such as paiseralicosputetr Ve piegrapeeausss a aonputerdoiaxesute:
conput erfc.)btaining processing of obtaining sequentially a plurality of original images arranged

in a time line and forming a content item; a calculation processing of calculating a first

image characteristic value from pixel values of a plurality of pixels included in one of the

plurality of original images obtained by the obtaining processing; a retrieval processing

of retrieving a stereoscopic parameter associated with the first image characteristic

value calculated by the calculation processing, from a storage means that stores

second image characteristic values for the plurality of original images and stereoscopic

parameters for generating stereoscopic images from the plurality of original images,

with the second image characteristic values respectively associated with stereoscopic

parameters; and a stereoscopic processing of generating a stereoscopic image from a

particular original image, based on the stereoscopic parameter retrieved by the retrieval

processing. Also according to this program, the same functions and effects as

described above can be obtained. The program according to the invention is supplied

for users as a program recorded on portable recording media such as CD-ROMs and



Brief Description of the Drawings [0016] FIG 1 is a block diagram show ng
a structure of a stereoscopic inage generation device according to the
first enmbodi nent of the invention; FICi 2 is a flowhart specifically
showi ng a content of a stereoscopic p %cessing; FIGS. 3 are graphs for

expl aining a content of processing for correcting depth values based on

St er ORRRI AR RbeRs, BEinaliueh, e briGrais BTt G BIRABMK A of an

averagli ng processin G 5 sho ontent of a project FIG 6
shows {1 fi whe: sel ' screen di spl ayed when obtaining a

pr oj ec%’e&iel?gg&rﬁgt‘rsnagds@?{?g%&(ggéicgﬁﬂ@?ré 7 is a block diagram show ng a
functional configuration of a controller; FIG 8 shows a flow of

processi ngs perforned by the controller; FIG 9 is a flowhart show ng the
content of a processing perfornmed by a retrieval neans; FIG 10 is a table
showi n@riaf Resgriptionpf the DsaWiRgs i | e i ncl uding plural records having equal
I mge characteristic values; FIG 11 is a view for explaining a nethod for
cal cul 0DMG] i mage characteristic values in the first exenplary enbodi nent
according to the second enbodi nent of the invention; FIG 12 is a table

showi ng the FiGt e adlook disgiadt shdwing a dBucttiréof A 3tereoscdpibimagéow ng
anot her exanple of a project file in the first exenplary enbodinent; FIG

oot ves SPHRGTR AT 10 MENLAG RN RTE ) B GeRTR <R
of FIG. 2 is a flowchart specifically showing a content of a stereoscopic
processing;
FIGS. 3 are graphs for explaining a content of processing for correcting depth
values based on stereoscopic parameters;
FIG. 4 is a view for explaining the content of an averaging processing;
FIG. 5 shows the content of a project file;
FIG. 6 shows the content of a file selection screen displayed when obtaining a
project file from a server device;
FIG. 7 is a block diagram showing a functional configuration of a controller;
FIG. 8 shows a flow of processings performed by the controller;
FIG. 9 is a flowchart showing the content of a processing performed by a
retrieval means;
FIG. 10 is a table showing an example of a project file including plural records
having equal image characteristic values;
FIG. 11 is a view for explaining a method for calculating image characteristic
values in the first exemplary embodiment according to the second embodiment of the
invention;

FIG. 12 is a table showing the content of a project file;



the invention; FIG 15 is a view for explaining another nethod for
calculating image characteristic values in the second exenpl ary enbodi nent
according to the second enbodiment of,the invention; FIG 16 is a table
showi ng the content of a project file ] the third exenplary enbodi nent
according to the second enbodi nent of the invention FIG 17 shows how

| | i ' ;, FIG 18
e oL, R iy S T o

is a table s e content f|Ieacor ng to the third

enbodi nent . bl ock di agram showi ng anot her functi onal
Shpis Siafindof | -

configﬁ?‘ troller; FIG 20 is a flowhart show ng anot her

content of a ocessin rfor by the triev mean

Labl o show nGIGn biRaied Br exp rapaamﬁfh%f Bk er G0 Ao chageetelEt havi ng
equal inmage charact eristic values; FIG 22 is a table show ng an exanpl e of
a proj ¥aluesiin theyseennd e@malawem@ﬂfm@&&am@mgtmm feeond embogdigemial, 23 i s
a tabl e showi ng anot her exanple of a project file according to a

nodi f i ttea ineentidn;t he i nventi on. Expl anati on of Reference Synmbols 14 [0017]

D..... St ereoscopi ¢ i mage generation device, 10...... Controller, 11......
Obt ai ni ng MeRIG. 15 k2a view fo@@xpldlrﬁhg@m\omriﬁethba for calciating @magenmeans,
14. ... .. St ereoscopi ¢ i magi ng neans, 16...... D vi sion neans, 21......

1 08tz . IR i Rt i © S

embodiment of the invention;

FIG. 16 is a table showing the content of a project file in the third exemplary
embodiment according to the second embodiment of the invention;

FIG. 17 shows how plural original images forming one content are divided into
groups;

FIG. 18 is a table showing the content of a project file according to the third
embodiment;

FIG. 19 is a block diagram showing another functional configuration of the
controller;

FIG. 20 is a flowchart showing another content of a processing performed by
the retrieval means;

FiG. 21 is a table showing an example of a project file including plural records
having equal image characteristic values;

FIG. 22 is a table showing an example of a project file according to a
modification of the invention; and

FIG. 23 is a table showing another example of a project file according to a

modification of the invention.

Explanation of Reference Symbols



32...... Repr oduction device, 38...... Connector, 301...... DvD, 302......

Vi deo tape, 33...... | nput device, 41...... Di spl ay devi ce,

45. ... .. Recordi ng medium 51 ...... Comruni cation network, 52...... Server
device, G...... Oiginal inmage, Gb.... . St ereoscopic image, Pix......

Pixel, PGM..... | mage processing programFp...... Project file,

R..... [ d, Nf...... i mge characteristic value included in project

files, P, Pi...... Paraneter group, Ng...... i mge characteristic val ue

cal cul at ed J ' t ahl ed niptd,on - Flrst
Enbodi frent’ .Qﬁé@éé&ﬁpﬁ&g‘kﬁd%@éﬁ%ﬁ%ﬁgi%v@%m?mbﬁg. ' '@&HSBJH@ 'dfbg%ﬁb‘ﬂ @%eﬂsr’
gener ati_ng st.ereoscopi c  i.nmag accarding to the first enbodi nent of the
Pnvent i18n: - AAISHBUAN MEaNSe 131 1 guelioVAlIIERE st pr < SISHERREOgn ERaA NG NS co D

has a controller 10, a storage device 21 connected to the controller, a
comunilBat i- Rvisigex MEANSL1.an. . AlaragaRavieg. 24..Di -Giomemyunicabian 6eeken,26, and a
connecter 38. The controller 10 is connected to an input device 28, a

r epr od@ét .. orA/Desonverted,, 2&nd . lapdt deviag, 3ievi. cRepdoduthion Aedicepnverter 26 has an
i nput end connected to a reproduction device 32. [0019] The reproduction

devi ce 321 . seRpmotuaidrydevesi 3R Ut ..Congectdat3n1r ecandnd302..a. . Vidds &b, to the
controller 10. Meanwhile, the reproduction device 32 sequentially reads 15

. an%g?.@ﬁ.ﬁﬁ.%@t dREE 4 a.t.ﬁ,migﬁrggww 4@_..v.i.q¢éb&ram§ JﬁeaiumT,he i mage data

out put from e reproduction dévice 32 1S convert Into digital data by an
A/ D conyert alo he In e DVD 301 and
the vi do-vapuruBRashiBtiob B2c”  SBVEL e s Gpan TR T eEer s
respectjyvel y.expressin | ural i e einafter "original inmages"),

whi ch —ar PERGRIFARF g"&‘?’rﬁﬁ"i-ng%ré#ﬁg“oﬁ@@e W@S@gﬂt ent items such
as cinemas. The imge data sets express original imges which are output
from Pprogram,Fp...... roject file, R...... Record, Nf...... image characteristic value included in

project files, P, Pi...... Parameter group, Ng...... image characteristic value calculated by

the calculation means

Detailed Description
[0018]

A First Embodiment

FIG. 1 is a block diagram showing a structure of a device for generating a
stereoscopic image, according to the first embodiment of the invention. As shown in the
figure, a stereoscopic image generation device D has a controller 10, a storage device
21 connected to the controller, a communication section 24, an A/D (Analog to Digital)
converter 26, and a connecter 38. The controller 10 is connected to an input device 28,
a reproduction device 31, and a display device 41. The A/D converter 26 has an input
end connected to a reproduction device 32.
[0019]

The reproduction device 31 sequentially reads out image data recorded on a

DVD 301 to the controller 10. Meanwhile, the reproduction device 32 sequentially reads



t he reproduction devices 31 and 32. Each inmage data set is forned of data
speci fying pixel values for plural pixels formng a corresponding original
image. In this enbodinent, there is ngposed that red, green, and bl ue
gradation steps expressing pixels are'used to specify pixel values. [0020]
A user can appropriately control the reproduction device 31 or 32 by

mani pulat bR oﬁlsbtdté‘ﬂﬂé dantL Rcdrie Af\(%:nta'\ﬁdé’é?d d'82 P¥haliga é*b%tégﬁﬁut%\% ce 33

to give an I’UCtI n to reproduce a cont Item the repro I on device

cor ?ésﬁi%ﬁ%‘bﬁéa&i@'og{@%ﬁ*f ﬁéé@géﬁ%‘# 'P%@&?P@%?%ﬁfﬂé@ oPofBheEa png
st r oTRUSHD 115 conieqller G0 oY e DR APAGSIRE NifecL{apedtina.Baod deta &

reproduction device 31 or 32 then outputs inage data sets expressing

or i gi nalorea@gadumal m%datmq}smawe%g@ enressjed phrakinpgas: (hereivalterespondi ng
to a playback point which is changed by the instruction. Thus, when an

i nst r uCoriginaltimagjeat)gwhichpireydrearigeuoinrd time linen forming beeroafpnmmmmem itaws ce 31
or 32 then outputs, to the controller 10, a signal (hereinafter "playback

poi nt  ghanae cingrias.” Theimagetara ket expregsondinal mh@gésanhucncaratoutptﬁtqﬂﬂﬁl The
controller 10 is a neans for controlling respective conponents of the

t
S ereowpéyoaﬁaﬁﬁm JENEELE1 ARAEY | EScHimd, %@dﬁfhﬂéét% k&hé&?ﬂﬁggﬁéﬁy.ﬁ/gmy)

(Central cessing Unit) for executl ng prograns

for stoqg m ndom Access
Menory ){?gg%ﬁjgg fép%%%%gr ear r q%ohﬁlﬁg%ﬂ#jﬂrg@ﬁﬁa@e%tﬁgaform vari ous
cal cul ati,ons and.cont.rol s on e tlve co ent s ordance with the
ot ogr aRESTImEEh (6 '§évpea§eq{n¢3 S rsen et Bliuaradaliod stems HSHTY o

mani pul ators to input characters and synbols, and outputs signals according
to maniPMelagreonsed %Qﬁﬁ'é!@"ﬁﬁl valiess. However, one single input device can

be conf[| gur]ed to mani pul ate both of the reproduction devices 31 or 32
0020

A user can appropriately control the reproduction device 31 or 32 by
manipulating an input device 33. As the user manipulates the input device 33 to give an
instruction to reproduce a content item, the reproduction device 31 or 32 outputs image
data sets in an arranged order in which corresponding briginal images are arranged,
from the first one of the original images. If the user manipulates the input device 33 to
give an instruction for fast-forwarding or rewinding during reproduction, the reproduction
device 31 or 32 then outputs image data sets expressing original images from an
original image arranged at a position corresponding to a playback point which is
changed by the instruction. Thus, when an instruction to change a playback point is
input, the reproduction device 31 or 32 then outputs, to the controller 10, a signal
(hereinafter “playback point change signal”) Sp commanding change of a playback point.

[0021]

The controlier 10 is a means for controlling respective components of the

stereoscopic image generation device D. The controller 10 includes: a CPU {(Central

Processing Unit) for executing programs; a ROM (Read Only Memory) for storing the



and the stereoscopic image generation device D. [0022] The storage device 21
Is g means for storing prograns executed by the controller 10 and vari ous
data used for executing the prograns. @r exanple, a hard disk device

i ncluding a magnetic disk, or a disk device including a portable recording
medium typically a CO-ROM can be used as the storage device 21. The

storaggrg rgrﬁﬁiscﬁe%temﬁ?ﬂ?e BRI, UNYa mméﬁmﬁ@w&s%@%ﬁ) IE ﬁtawq?k' I ng

operatro e ster eoscopl C ge generation al SO an

applic or

gener a??%% Qé?%%@?ogﬁg%m@é*fégehgﬁﬂigé’f@ﬁféﬁ%@l’aﬂ%g%a@ss.naf @beﬁg. nal

I mges, which are led to the st opi c eneratio vice D

Fr om ¢ FRShastve omARniR A assoudene wih Tisipasamsn b Per SE dedons Lnerihes (s a
syntheti c |mage synt hesi zed fromtwo i nages, one of which is to be seen

wi t h t A&erinpudexice 88 hasplwial Masipyiaters tprlnput gmraptﬁgénﬂ At her with
the left eye of the user (hereinafter "left image"). A parallax exists

bet weenuthas lsignalsaccardingtto maipektiosp eonductat by, ussas.h HoweMee seneg siagies i s
obtained by horizontally shifting pixels formng an object included in an

origi naicfuut Heyite dah 166 cenfigured (b enipaibteebothiptee reghiosinbiere aevites 3daeszdi ng
on the depth of the object. [0023] Stereoscopic inages generated by the

_controlanarth% gsaﬁpﬁ@hﬁaﬁélgaﬁeﬁdﬂ@mqme’im device 41. The display device 41

IS a nmeans |sp ayi ng-various |1 nmages under 17 control of the controller
10, and bQELUdeS for exanple, a CRT (Cathode Ray Tube) or liquid crystal
displa pan The display device 41 in this enbodi nent displays

stereoscoplc ner of allow ng only the of a user to
see the r1 gni e eoe il 2L ¥ hotard b Sk odpims ehetlprBianSonry  he
left eye to see the left images also formng the stereoscoplc I mage.

Var i ou$OREPIRIIL0 ﬁﬁ@HaB@'é’hdﬁ?f’d&%bf@r%ﬁ’cmﬁlﬂﬂmrﬁer%rﬂ%h arF §pxample, Iﬁo'f‘aré‘xarrpl e,

in one such nmethod, an observer wears a pair of
disk device lncludlng a magnetic disk, or a disk device including a portable recording

medium, typically a CD-ROM, can be used as the storage device 21. The storage
device 21 stores not only an OS (Operating System) for controlling operations of the
whole stereoscopic image generation device D but also an application program
(hereinafter “image processing program”™ PGM for generating stereoscopic images from
image data sets expressing original images, which are supplied to the stereoscopic
image generation device D from the reproduction device 31 or 32. Each of the
stereoscopic images is a synthetic image synthesized from two images, one of which is
to be seen with the right eye of a user {hereinafter “right image”) and the other with the
left eye of the user (hereinafter “left image”). A parallax exists between the left and right
images. Specifically, each of these images is obtained by horizontally shifting pixels
forming an object included in an original image, by an amount {hereinafter “pixel
displacement™) depending on the depth of the object.
[0023]

Stereoscopic images generated by the controller 10 are displayed by the display

device 41. The display device 41 is a means for displaying various images under



gl asses colored in conplenentary colors (the left and right | enses have
different colors) or a pair of polarized glasses (in which left and right

| enses are coated with polarization p%?tes havi ng di fferent polarization
axes). In another nmethod, a view field of an observer is partially shielded
by a mechani sm such as lenticular lenses or a parallax barrier. In this

manner | ' r4 ye and
the | ePoniel 8f3RC cBRBlloofRE HnihoRABS, o SxarIE, o CRTICHD A, PRy TS of

obj ect s _i.ncl ] riginal i . endi.. | xel displacenments of
t he Obﬁgg@g#ﬁ%ﬁ@g?%@}p& 't 2b$§tﬁ§dg§5?§§wgg?t gpih@é’%{ﬁlﬁ] %&{r@égﬁsﬂ%& ated from
an original image by the controller 10 are determ ned,according to .

o1 er coSKDRPOU dNedes 1 ATARNSL G AloWinG, PN HBS ONT Yl mesL0 Sae i rit
descri bi ng individual conponents constituting the stereoscopic inmage

gener ainagesita/mirg the sterRARCORIC ipTagesmovel asmily herlefteyetterseestherlefdscopi ¢
processi ng") for generating stereoscopic inmages fromoriginal inmges wll
now be imdges alsoddrmingdbefsterabkgopiefraagenyariouswaethods hakve ibedinvpropased for
stereoscopic paraneters. FIG 2 is a flowhart show ng an exanpl e of

speci f ia_@hmmgesuc:rmsp!bg. For @A ia opeaesshsthod, AhobsepierafsrBizCpair of
processing is started by executing the inmage processing program PGV Then,

e OB Slored FREoMpRAanEryIEabR At Wt bria Vaht Bhsb8 a8 deiiPtolofitsed

on an i‘mage data set expressing an origi : (step Sal
fi spl aSbRd SRR U BER i Tth R &G Lt EhBFt s sPareBl il poprizetin
i B TR BoekGh B TR, Avhll 580 o b
coefficients. The multiplication results are then added up together to
obt ai n Ab§ervgs i pariglly shiekded b3 reghanismiseichasdaptipdaclenses 9 adraralds essi ng
each depth value as an eight-bit value so that each depth value is within a
t ot al beEierunt thisamanner,dbe usenas ap ohserversees theoigh] image with the right eye

and the left image with the left eye, so that the user can feel depths of aobjects included

in an original image, depending on pixel displacements of the objects.

[0024]

Characteristics of a stereoscopic image generated from an original image by the
controller 10 are determined according to stereoscopic parameters which are set for the
original image. Prior to describing individual components constituting the stereoscopic
image generation device D, a content of a processing (hereinafter “stereoscopic
processing”) for generating stereoscopic images from original images will now be
described, specifically referring to meanings of individual stereoscopic parameters. FIG.

2 is a flowchart showing an example of specific content of the stereoscopic processing.
The stereoscopic processing is started by executing the image processing program
PGM. Then, the controller 10 calculates a depth value (Z-value) for each pixel, based
on an image data set expressing an original image (step Sa1). The depth values are

numerical values which base determination of pixel displacements. In this embodiment,

the depth values are caliculated as follows. Numerical values (pixel values) indicating



Subsequently, the controller 10 executes a processing for correcting the
depth value calculated in the step Sal, in order that a stereoscopic effect
i nfluenced on a stereoscopic inmage is,gendered nore natural (steps Sa2 to
Sa5). FIGS. 3 show, step by step, stat of changes of depth values in
accordance with this correction processing. |In the figure, positions of

he- o ST eeBdbBBYRd afipe ke Dif g Peshectvay RARBRa B o' " "

the dis y device 41) are ‘expre ong’ t he

hori zo | ; : u : ' e reﬁﬁﬁﬁl ﬁﬂﬁ verti cal
axi s. $h%hﬂ§@%ﬁﬁdgggﬁ@¥¥@%lgﬁﬁgﬁ%%aﬁﬁﬂ@ﬁghg?@%ggﬁ DrES &a% [ t@?ﬁ? 3A
[0026] |f .there is an extrenely lar i fference between depth. val ues of

it ual PPlaingngdepih BRWE) o hendescrippg Belaw sHagaSea A RPe ot BXDESSGreAibop! ¢

i mage perceived by the wuser may deteriorate. Therefore, the controller 10
per f or GEPH yalde asaAmeighbbit yalie50 gt eagh dgpth valvaliswithired telpb2%ki numerigal st ep
Sal (step Sa2). More specifically, as shown in FIG 4, the controller 10
changewvalues foept‘0” todP66”.0f each pixel Pix included in an original inmge Ga
to an average val ue of depth values of pixels belonging to a unit area

(herei nabpsyr "matrix area”) Amwhich is defined so as to include the pixel
Pix at the upper left corner of the matrix area. As a result of this

i na. . . _ h
processing, 8gbh§EQNEhtiyNtrfe Sontiier 1b?t€(elébfé°seé 9%sﬁ%vﬁﬁeoﬁéléllrfdn‘gigégﬁgﬁ_ept

val ues of every nutual'ly adjacent pixel Pix In the-origina S

ST SSRGS St o BB eSS 0, T

size Sm natrix are &ted as 19
one of stereoscopic paranmeters. The |ar th t LoX, Si t he re the
ot el s StrgpartiaiTogod B 38R o g e Blans SaZ% Sk " FES of P 5180 he
di fference between nutuall¥ ag%Fc?nt pi xel s Pix re|latively decreases (e.g.,
the di Pystemclategnf coapgespt dapbualues ingsaardanca wih tlis goriectign regassing. and
as a result, the stereoscopic effect perceived by the user decreases.
| nver sén $he tigires pasitions phpixaisteXisting inOmeniow (604 ewels araaged jrea dateeslerred to
for calculation of each average val ue. Accordingly, the difference

direction on the display screen of the display device 41) are expressed along the

harizontal axis. Depth values of the pixels are expressed along the vertical axis. The

depth values calculated in the step Sa1 are shown in FIG. 3A.

[0026]

If there is an extremely large difference between depth values of mutually

adjacent pixels in an original image, quality of a stereoscopic image perceived by the

user may deteriorate. Therefore, the controller 10 performs a processing for averaging

the depth values calculated in the step Sa1 {step Sa2). More specifically, as shown in

FIG. 4, the controller 10 changes the depth value of each pixel Pix included in an

original image Ga, to an average value of depth values of pixels belonging to a unit area

(hereinafter “matrix area”) Am which is defined so as to include the pixel Pix at the

upper left corner of the matrix area. As a result of this processing, as shown in FIG. 3B,

the difference between the changed depth values of every mutually adjacent pixel Pix in

the original image Ga is smaller than that between the depth values caiculated in the

step Sal. The size Sm of the matrix area Am (hereinafter “matrix size”) is indicated as



bet ween nutual | y adj acent pixels Pix decreases relatively, and as a result,
the, stereoscopic effect perceived by the user decreases. That is, the
matrix size Smis a stereoscopic para{%ter t hat determ nes magnification of
the stereoscopic effect which is felt by a user who sees the stereoscopic

i mge. [00271 Meanwhile, one pixel Pix is a mninmnumunit to express each

pi xel ghé@f%ﬁﬁg?&opié @alaarﬁét%@g;ﬁé’%rﬁe} fFfégr?nFtrM ﬂ%é .é?ﬁ,rlﬁg rﬁHr%%%ﬂﬁlE?ts’ each

time a depth value I nCreases a related pixel displace

i ncrea b e Di Pl X 1.0l - I LL] , when a
dept b (P84 RGPS Taind Bl plefhekl G e g o Uil RHPR AR e
becones eﬂu'vaLent tqQ 25 ,piﬁeLs Pi x. However, (f e pixel displacenent is
Loo | amilpibRaiasantameIS Pikreaives HRCiSaSen 4o @ <Bp lerePee XBIOSSRE aii spl ay
device 41), the user Iooking at the stereoscopic imge suffers fromeye

st r ai namourg beavhiels @ach pixet Bivistshifted), and asracesulipihe sereascopic effacksul t  of

recogni zing the right and |eft inages as imges independent from each
ot her . pémeivit! oy the hser decodhsws. Inberselye i dmatiat thesmatri sigeSea, the fewecute a
processi ng (hereinafter "quantization processing”) for approximting depth

val ues tid piRelsereferfédiciar eHlcaladidni df dadep HleeigsSaaluet PecdrdifhFethe/differshoshi ch
respectively represent several levels (step Sa3). Mire speéecifically, the

CONt 1ol Rhod P AR RIAS RIS PR BEoE RN ShncPh atgbi! peed 11 (he

step S y a parti e (hereinafter "r ng coefficient”) MK The

di vi si Lt JeS.,ro i | chyis. furt L tidli.ed by the
sare 1 SaPS IS EARPRrEn b RE Bt 8TealPh  Thntis.ltik Ml Het oSl b el
Pix is approximated to a, nunerical val ue, equivaglent to an integral nultiple
of t he SSRARRIRE Barameter thal delermings BIAGHiRYon 0f 16 siareesroPicRReRtantinl M< i s
considered to be a stereoscopic paranmeter indicating an interval between

t he di écfeltdly & dpeewho Seqpitae StRse@scopit dAY&re to be approxi mated. Avail able
as the rounding coefficient MK in this enbodinent is an integral part of a
nuner i @b2vhl ue obt ai ned by dividing the maxi num val ue ("255" in this

Meanwhile, one pixel Pix is a minimum unit to express each pixel displacement
in a stereoscopic image. Itis hence supposed that, each time a depth value increases
by “17; a related pixel displacement is increased by one pixel Pix as the minimum unit.
On this supposition, when a depth value takes “255” as a maximum value, a related
pixel displacement becomes equivalent to 256 pixels Pix. However, if the pixel
displacement is too large (for example, 8 mm or more on the display screen of the
display device 41), the user looking at the stereoscopic image suffers from eye strain in
some cases, or cannot feel a stereoscopic effect as a result of recognizing the right and
left images as images independent from each other. To address this problem, this
embodiment is configured to execute a processing (hereinafter “quantization
processing”) for approximating depth values of pixels Pix calculated in the step Sa2, to
discreet values which respectively represent several levels (step Sa3). More
specifically, the controller 10 divides the depth value of each pixel Pix calculated in the
step Sa2 by a particular value (hereinafter “rounding coefficient”) MK. The division

result is rounded to an integer which is further multiplied by the same rounding



exanpl e) anong the depth values calculated in the step Sal by an object
depth Gb. The object depth Qb is a stereoscopic paraneter indicating the
nunber of |evels of depth val ues calcgbated in the step Sa3. As descri bed
above, the nunber of levels into which’the pixel displacenents are
classified is proportional to the nunber of levels into which depth val ues

are cl asaiffcletfl MKN s ths%i EHéedé’&h%‘iuéjSPé%r@ixéﬁprx% a@ﬁt&rh@t&ﬁoaa

stereoscopi ¢ paraneter | cat Ing a size of an interval between the deepest
posi ti r a

Stor eoi‘eanpe?@%* %Qé@{l@%ﬁﬂf*ﬁu et r‘“'t'ﬁo‘be?ﬁ@%qra‘aﬁ@"§a¥&$ﬂc'%@§“é52s. ng, the
control]er geﬁorms (Tp.P essr for p t he de th val ue of each

pi xel PICEOF ngl eqouRANg; %’Ptt F&P"S’PQFF&%O( @pstg gfcomﬁaarg@etqrf a
dept h val ue of any pixel PiXx, Whl ch has been calculated in the step Sa3, is
gr eat efindigatingan uﬁge&al betwaershe diseregbwalues kewhiah depthg@luemarededien val ue
of arelated pixel Pix to the upper limt Du. On the other hand, if a depth
val ue aippreiyaedc eAvailable as dnarderding aoefficieotdtK in hig emlbpdtrhentderamr ol ler 10
changes the depth value of a related pixel Pix to the lower limt D . The

upper lintégtal partestch howericalivalie bbtaiierd BY 8ividiag ehe afB@PUM VANBTESS" i this
Further the controller 10 adds a comon nunerical value (hereinafter

"range e&ﬁﬁrprbe)) drﬁgn%@h@aeamqramé@caw%réd A fhe:iéh S%ﬁ% AR oblert 3bBih OB4 ( step

Sa5). The fi Dc i's a stereoscopic parameter ‘indicating a depth to

he T of 3R SllecRUER %B’lsofs#e??%%mc?%dn%gﬂ g 2 Hitalr difevdiige DI ect

depth coe Speci |es rang ef1ne meen t he

deepest, pgsition a nd tion h t he ser n f

contr asiept kaluBd BEURBA B shBSAY chs 58BeHd Bunys, heRumiErativels il ge.
[0029] In this manner, the processi ngs for correcti ngyttjepth val ues are
conpl etich thepixgbeisplgcemenipareeassitied ispreporionabie amber ptlguelsdied on
the depth values of respective pixels Pix (step Sa2). That is, each pixel
Pi x i no¥hickedepih walues arg olassiﬁedgg' herefore, the object depth Ob can be said to be a

stereoscopic parameter indicating a size of an interval between the deepest position
and a frontend position which the user feels when seeing a stereoscopic image.
[0028]

Subsequently to the quantization processing, the controller 10 performs a
processing for limiting the depth value of each pixel Pix to a value within a particular
range (step Sad). That is, if a depth value of any pixel Pix, which has been calculated in
the step Sag3, is greater than an upper limit Du, the controller 10 changes the depth
value of a related pixel Pix to the upper limit Du. On the other hand, if a depth value of
any pixel Pix is smaller than a lower limit DI, the controller 10 changes the depth value
of a related pixel Pix to the lower limit DI. The upper limit Du and lower limit DI are also
stereoscopic parameters. Further, the controller 10 adds a common numerical value
(hereinafter “range depth”) Dc to each of the pixels Pix subjected to the step Sa4 (step
Sa5). The field depth Dc is a stereoscopic parameter indicating a depth to be reflected
commonly on the whole original image Ga. That is, the object depth Ob {or rounding

coefficient MK) specifies a range defined between the deepest position and frontend



Ga is displaced in horizontal directions by an anmount corresponding to the
dept,h value of the pixel Pix, thereby formng right and left imges. By
synt hesi zi ng both i mages, a stereoscoQLc i mage i s generated. Content of the
st ereoscopi ¢ processing has thus been~Specifically described above.
According to the invention, a content of the processings for generating a
stereo 6l &0 aid ' idzed in
cach o Ppon WBERCLeaRtu (el i S, thblTaRBE BBl DoRE ML o Rudfdept
above. 0301, orage device 21 shown in FIG 1 stores plural project
files p&ﬂw $%W£3588é7e|ated to different content itens. Each of the project
filesngﬁ %B cifies groups of plural stereoscopic paraneters (hereinafter
"par a 0 Eroups") such as a matrix size Sm an object depth Cb, etc.,
with the groups respectively specified for original inmges Ga formng one
content itenn tigmangerthe preegssingseshior sorr@szmgestrevaw%s a&@@ppbtmolggsi ng
to generate stereoscopic inages, in a manner that original imges Ga formng
a cont eohtroilerett theinngemezatesdustededscopieimage baked o theldepihevaddeoof 32 are
respectively applied with paraneter groups specified for the original
| mages régpditive pieds Pot (stép SaBp That ieseadidpixel Phantingedin a@irigininmagend
reproduced. Stereoscoplc paranmeters for generating stereoscopic inages,
whi ch i Tga~ r | i Riahgd | Y
TR cﬁs?ﬁagéd ir?ﬁbni’dht?l%fé&bn?‘b? aﬁ‘-Pér?lBHhPccfrfrl s:ﬁg;g éﬂ%@’th?%‘éb{her eﬁ Vel

dependi ng on content of each o he ori gl na fore, 22
stereo | G ' ' g rai.ect. fj [ r et to
opt 1 mait) T PBEP R ey ity 265} fho RPHRR st BBy B8k bfindfieBe§ 2,
supposi ng that .a.content itep%{s repr dﬁﬁfq§%USt in._an ex&gct d .order from
the beGtSTEPREPRIF IMAGE BRURRGTAGE (HPNEHE PRI SIPERQSGORIGHTECEIRIBR Bagiiuse
generated by sel ecting paraneter group§ for respective original images Ga in
t he or dg@en specifisrtndeserbad ahous. Aergidingda the inventiangagosteniohthe | y.
However, for exanple, if a

processings for generating a stereoscopic image or configurations of stereoscopic

parameters utilized in each of the processings are naturally not limited to those

exemplified above.

[0030]

The storage device 21 shown in FIG. 1 stores plural project files Fp which are
related to different content items. Each of the project files Fp specifies groups of plural
stereoscopic parameters (hereinafter “parameter groups”) such as a matrix size Sm, an
object depth Ob, etc., with the groups respectively specified for original images Ga
forming one content item. That is, the controller 10 executes a stereoscopic processing
to generate stereoscopic images, in a manner that original images Ga forming a content
item being reproduced by the reproduction device 31 or 32 are respectively applied with
parameter groups specified for the original images Ga by a project file Fp corresponding
to the content item being reproduced. Stereoscopic parameters for generating

stereoscopic images, which make a user feel an optimal stereoscopic effect, vary

sequentially depending on the content of each of the original images Ga. Therefore,



pl ayback point of the content itemis changed by a mani pul ation of a user
(such as a fast-forwarding or rew ndi ng mani pul ati on), paraneter groups for
original inages Ga to be reproduced a%%er changi ng the playback point
cannot be specified fromonly the content of the paraneter groups. That is,
proper coupling (matching) cannot be achieved any nore between the

o oups tCpec i Pelah FRATR STk é"?’é"%ﬁ? éﬁﬁfﬁ “n’séﬁ"g%é‘f%ufﬁ’fbf?&fﬁim o
_ T6 | “duri g the
accor avAeedo hRET SEMBR ol IPRGE B4 5 K Ticture i m Whi ch paramet el gr oups

to be ﬁBBéi d to original inmages Ga during the stereoscopic processing are
respect Fﬁ associated with nunerical values (hereinafter "inage
characteristic values") calculated from pi xel values of pixels formng the
ori gi nal i nraljeeasqg ob@lly snppesisgdiatra eantept itern is hepieduged|ust isanexpeelesct
file Fp has a data structure in which plural records R respectively

associ atrger frarh hhe beginnirig ohthgeontEntdfena, apdintad isterebeoopiaimages gagd@ i n an
order in which the original inmages Ga should be reproduced. Each of the
recor dgeReid16d BYestleding ipainetdrajroaps fenedpe&ivelsrigihaltitfigas g irsfhedordet gi nal
i mges  Ga formng the content item an inmage characteristic val ue Nf

cal cul g miéﬁet&%iﬁa%ms'gt@% gij ard &!ragéfeq En%ger@h&a%v@ed%%?%&ﬁhgﬂiw Pto

be applied to the associ origin uring the stereoscopic

Grhoa RAvRact bt L 6 Epbat v €onahaa T ShdnipBauditny Haptelfn 5s'S

i ndi cat,i i xel. val ues 0 e whol e pixels, Pix formn

a sum of . . th one

or o1 ndpnddReSor Righidied TadriauBliohl Pat efas oGS 105 Al Al THageS Rt i 1 o1
"0001" is given an image characteristic value Nf of "1342". In the
par anetbérregrasiysed afigsichanging thairiayhackineint canialbe ereailied dwne Ralysther eoscopi ¢
processing, "23" and "124" are respectively supposed to be specified as a
mat r i x content Shtrenparameief groupde pittat &h propen doupliag (oetehing) canmedéded R
associated wth each original image Ga output fromthe reproduction device
31 or 3¢hieved any more between the respective original images Ga forming the content item

and the parameter groups to be applied to the respective original images Ga during the

stereoscopic processing. To address this problem, the project file Fp according to this

embodiment has a data structure in which parameter groups to be applied to original

images Ga during the stereoscopic processing are respectively associated with

numerical values (hereinafter “image characteristic values”) calculated from pixel values

of pixels forming the original images.

[0032]

More specifically, as shown in FIG. 5, a project file Fp has a data structure in

which plural records R respectively associated with original images Ga of a content item

are arranged in an order in which the original images Ga should be reproduced. Each

of the records R includes: an identifier assigned to one of the associated original images

Ga forming the content item; an image characteristic value Nf calculated for the

associated original image Ga; and a parameter group P to be applied to the associated

original image Ga during the stereoscopic processing of the associated original image



Is retrieved by conparing inmage characteristic values (Ng) of the original
image Ga with imge characteristic values Nf included in a project file Fp.
The paraneter group P included in the2éetrieved record Ris specified as a
parameter group to be utilized for the ~ stereoscopi c processing of an
associated original image Ga (details of this processing wll be described

| ater) Gd?rﬂés&&in@gpggig'agﬁ : igfé?D@rthBQﬂagﬁgz‘iﬁ?ﬁa”étéri%w\?élﬁg mgggnﬂfgﬁéﬁcéwom the

content 1tens re D 301 e video tape are then

¢ d into.. . : : . i ar
connectBBIRSEAng RRAYSL R Fluce of B MGGRREY Pk Rrriho % e fn%8E e
port - aGeor HG- % 8NGBS ANMAAF S3P GOBF I eRiyeniigh:Ditis 2 SHBnd Madr 36 i o
connected to a portable recording nmedi um(so-called rrem)r%icar_d) 45

i ncl udchgragteristicvgheubt et “1ddeor I hecparametengioapibePpledta thizarigiiakr asabl e
Progranmabl e Read Only Menory). The recording nmedi um 45 records one or

pl ur al ipage &=a daringtheFeragseapichrocessingli ‘@3 and 41241 are respectivebcsuppasedt he
connector 38 by a user, the controller 10 reads plural project files Fp

r ecor deslbaspebified e AHanix siediSmata, arfobjeot dépth Obe Imts etlicuré esradtrd t he
storage device 21. As an alternative configuration, the project files Fp

record ; : ' i i i ; when
e coraSReiag yeceidl an g Sa e diiarhy pcseg et et

comunie %Etl@ié%tf Qf %}rﬁgﬁﬁ ﬁg b age 'Eﬁﬁ%tél%t?%{%ﬁﬁgﬁ‘@g@@ﬁ?L@Sé% Ga w{th

communi‘cati on i'a a conmuni cat’i on ne g 1 nternet.
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project files F respectively associated with different content itens. The
commni'rtcélﬂql%lnslgetreﬁwvgd re¢edR VeaPpesiiigdas afparametey grogmte e Wilizod fordbei ce
52, by meki ng communi cation via the

stereoscopic processing of an associated original image Ga (details of this processing

will be described later). Project files Fp as described above are created separately from

the content items recorded on the DVD 301 and the video tape 302, and are then stored

into the storage device 21 via the communication section 24 and connector 28. In this

respect, further detailed description will be made below.

[0033]

The connector 38 shown in FIG. 1 is, for example, a connection port according

to USB (Universal Serial Bus) standards. The connector 38 is connected to a portable

recording medium (so-called memory card) 45 including a semiconductor memory such

as an EEPROM (Electrically Erasable Programmable Read Only Memory). The

recording medium 45 records one or plural project files Fp. When the recording

medium 45 is connected to the connector 38 by a user, the controller 10 reads plural

project files Fp recorded on the recording medium 45, and writes the project files into

the storage device 21. As an alternative configuration, the project files Fp recorded on

the recording medium 45 can directly be read out and used when the controller 10

performs a stereoscopic processing.



communi cation network 51 under control of the controller 10. A procedure for
obtaining a project file Fp fromthe server device 52 will now be descri bed
bel ow. [0035] The conmuni cati on sectiog,24 accesses the server device 52 via
the comunication network 51. Then, a screen (hereinafter "file selection
screen”) 411 as exenplarily shown in FIG 6 is displayed on the display
devi ce hda4jThe file selection screen 411 is to allow a user of the

st ereographi ¢ i mage generation device Dto select any of the plural content

itens. The firhg 3GhA %ihfcﬁﬁoﬁ%é&%h é‘&?syh?ﬁééﬁ%e@r%ohﬁﬁmwu hto?ﬁe tithes of

the plural content ens respective coma uttons Bh The

devi cZ%aﬁw%ﬁwﬁalim&ﬁ%ﬁ’%%%ﬁga@mn&n@aﬁoﬁﬁ{ﬂél@{o& ?L%x%ﬁe%%@pﬁ@é#‘grﬂ ?E'e:p‘“
F

been aceIFGHHERHOT RO as coRBecien o Serbivt davieb 521 JhentarySt et Pedted

project file Fp to the comuni cati on network 51. The comruni cati on section

24 1 ecéoneanmple, pMNBYH(World:Wighe IWelm sarvers anthatorestnlwial praiecidites 5p.  Fur t her,

the project file Fp received by the conmunication section 24 is stored into
t he st cespartigelyi assoihtdy withalifferent comtent itéms THig, carhmuamatientsecfior2dh
project file and a nmethod for obtaining a project file have been descri bed

above. r&&dVEd prffect¥ies FF flom the s&rvar Bbdek 521, BY madRisg evhiteusichtivit Viaahal
structure of he control ler 10. Functions of respective means shown in the

{1 gur & B finBSEARETRENON SSiiL RBplrBPof HERALBNOCTS S WISoBEAGHA®Y BAMiniAg

obt ai ni ng nmeans own | IS a neans or obtal ning I mage

dovi o 0t Yo o ltener SR AETG B2 AT hE SRR MRALOER et | on devi ces
31 and ﬁésgfch read and out put sequentially inmage data sets in an order in

whi ch t iginal image Ga are arranged, and the original inmage data sets

respectively_express the original inmges Ga recorded on the DVD 301 or the
vi deo tape = The communication section 24 accesses the server device 52 via the

communication network 51. Then, a screen (hereinafter “file selection screen”) 411 as
exemplarily shown in FIG. 6 is displayed on the display device 41. The file selection
screen 411 is to allow a user of the stereographic image generation device D to select
any of the plural content items. The file selection screen 411 includes a list which cites
titles of the plural content items respectively coupled with command buttons B. The
user selects a command button B for a content item by manipulating the input device 28.
Then, the server device 52 selects a project file Fp for the content item selected by the
user, among plural project files Fp which have been accumulated in advance. The
server device 52 transmits the selected project file Fp to the communication network 51.
The communication section 24 receives the project file Fp from the communication
network 51. Further, the project file Fp received by the communication section 24 is
stored into the storage device 21 by the controller 10. Thus, the content of each project
file and a method for obtaining a project file have been described above.

[0036]



302,. Therefore, the obtaining nmeans 11 obtains inmage data sets of the
respective original imges Ga in the arranged order of the original imges
Ga. The inmge data sets of the origin?é i mages Ga, which are obtained by

t he obtaining nmeans 11, are supplied 0 both of a calculation neans 12 and
a stereoscopic imaging neans 14. [0037] The cal culation neans 12 is a neans

for cal cul at et FIG! 788 958K RigPirhShioting aliRcti¥hal SRULARE of TROGRNIRr Set of

each of the original imges Ga obtained by the obtaining neans 11. A nethod

uhi ch he Edlchhe bt ARPEBAR mar NGB 8l peliiFfiEs B 2@Ek g fid ©

val ues I'S e sane'as the metho or cal harac Istic
val ues.Nf for_a proj || , . he escribhed .prexi ly. That is,
Uhe caibanadref Sl 8ohatTall AG Dol nE TR AT T ShoRR B I R or ' an
original imge Ga by summing up pixel values of all pixels Pix expressing
Phe i o IArihe, Brags oS Brmete BrBlasaing kAL oging) 50aags HEuRRNIASE bl r; cval
means 13 is a neans for retrieving any of a plural aramet er groups

i ncl udén theargprogumtiontdavicerd] opd2e dhasibeemsgacr peevigusdy itheval ue  Ng
cal cul ated by the cal cul ati on neans 12. More specifically, the retrieval

means l8prodetiicrededices Boraral J2 epelsredd hnd Bptpudiseguegkallynaraget datasetsinval ue
Nf equal to an imge 26 characteristic value Ng cal culated for an ori gi nal

| mge Gn dhdef ewRighaHé atigal Rage Gelare dir@igdd) andttAe 0IRYirkd ha§e dhta E6Q

retrieval nmeans 13 further reads out a paraneter group P associated with

the re#ééﬁé’&ﬁefy'@@;?e%ﬁbf&ﬂ%ﬁél@a@e&@é‘F‘e rde@%gath@%\f’lﬂ%b@?ror%@‘%rﬂ:léootap@e

applied t'o the’origi . e el ng subjected to the stereoscopic
P oc e, Todlre TREPh AR e B M e S0 B bBBER v
D o el B Se 515 1B S e e Bl R Fadn s AR
| mege %?tl’i\es oﬁgiﬁgli ifn'ilaeg%sbGag,e v(\jfhi%rr]l e?rg%t:tgiﬁgg b(;/qﬁtre%%tta?igiinsgtr%gans 11, are supplied
to both of a calculation means 12 and a stereoscopic imaging means 14.
[0037]
The calculation means 12 is a means for calculating an image characteristic
value Ng from the image data set of each of the original images Ga obtained by the
obtaining means 11. A method which the calculation means 12 adopts to calculate
image characteristic values Ng is the same as the method for calculating image
characteristic values Nf for a project file Fp, as has been described previously. That is,
the calculation means 12 calculates an image characteristic value Ng for an original
image Ga by summing up pixel values of all pixels Pix expressing the image data set of
the original image Ga.
[0038]
Meanwhile, a retrieval means 13 is a means for retrieving any of a plural
parameter groups included in a project file Fp, based on an image characteristic value

Ng calculated by the calculation means 12. More specifically, the retrieval means 13

retrieves, from a project file Fp, an image characteristic value Nf equal to an image



val ue Ng associated with the particular original inmage Ga, paraneter groups
P successive to the specified paraneter group P can be naturally specified
because the successive paraneter groug$ P are al so arranged behi nd the
specified paraneter group P for the particular original inage Ga in the
project file Fp. Therefore, paraneter groups P for all of the original
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item and one other ariginal image Ga which is obtained by the obtaining
nmeans De anatieditadies 9rlam@bwn%gq>ﬁaﬁwag spbiestedtpthgesteiegsappigproeessiit  from
the reproduction device 31 or 32. [0039] The stereoscopic i nmagi ng neans 14

i s a nddnsembodieenriacontiguredtser ibat remoirds R nespectGely inchuling darareetsrt h t he
procedure shown in FIG 2. The stereoscopic imging neans 14 generates

| mage dpogpsPier pipdleRRin imagés CroaeoMrandathipethelorier inedsibh tes bliraial | mage
Ga, by performing a stereoscopic processing on each original imge Ga
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an 277 assocr at paraneter group P Tretrieve y the retrieval 13
h o= o P " : h
i spl o Bbied o R SR ipteha s Spbihes pBba ok M s
ti this . di t will be d ‘ibed. . FIG 8 i bl di
chow ndabe Ng 5pc BRGLGUETR, otiekiaR G Uheae G2 PaBTEl diodBFh the form

of respective neans shown in FIG 7. As shown in FIG 8, an inmage data set

of eaclpuseessive tn thei spacifiedpajameter 9roupifhgan bediaturallyispesified keseHsade by t he
obtai ni ng neans 11. Then, the
successive parameter groups P are also arranged behind the specified parameter group
P for the particular original image Ga in the project file Fp. Therefore, parameter groups
P for all of the original images Ga forming one content item need not be retrieved based
on all associated image characteristic values Ng. This embodiment is therefore
configured so as to retrieve parameter groups P for only several particular original
images Ga (which will be hereinafter referred to also as “particular images Gs” in some
cases). More specifically, the particular original images are the first ones of original
images Ga forming a content item, and one other original image Ga which is obtained
by the obtaining means 11 immediately after a playback point change signal Sp is input
from the reproduction device 31 or 32.
[0039]
The stereoscopic imaging means 14 is a means for generating a stereoscopic
image Gb in accordance with the procedure shown in FIG. 2. The stereoscopic imaging
means 14 generates image data sets expressing a stereoscopic image Gb for each

original image Ga, by performing a stereoscopic processing on each original image Ga

obtained by the obtaining means 11, while applying stereoscopic parameters of an



cal cul ation nmeans 12 cal cul ates an i mage characteristic value Ng fromthe
obt gi ned inmage data set, for each original image Ga. [0041] Next, the
retrieval nmeans 13 retrieves a paramat? group P associated with each
original inmage Ga froma project file Fp. At first, reproduction of a
content itemis started, and an inage characteristic value Ng for a first

cal cul SPTOTEER fete b Cglold FretRBlod SRS reiBd ihednd BRI esthHBmal) o (°

nmeans 13 retrieves a“project file

ol ur a Tipdp £ “batetis iR Bid heiFe Bl e URoBS.q6AkE A1 FERRART D) |,

the retrieval nmeans 13 specjfies one project file Fp (which is associated
with ?h@wég‘ﬁ’teé’ﬁFOP'PéW?Q%%b'now a target to be reproduced) which includes,
inafirst record R in the project file Fp, an imge characteristic val ue
Ng equdP08@] t he i mage characteristic value Ng cal cul ated by the storage
device 21. Further, the retrieval nmeans 13 reads out a paraneter group P
i ncl uded i n Neat,fapesatioreafdhis @nbodimernievil berdescebiegr 6jl@c8 is albdodkpdiagraim
outputs the paraneter group P to the stereoscopic inaging neans 14, as a

par amekhbwirgy @ Hiowf sfiprotessiags whichahe icongreliéis1 0 ékecutes in theformestresgéctiveen
reads and out puts paraneter groups P respectively included in records Rin

the refideeshdWiireric. f7.! &s BRoWA in IFIG. 8! & RR8§OBLE bORSH HENBIARE o?‘iégpal

sequentially in an order in which the records"R are 28 arranged.

t he steredsScopi C processi p arranged’in
o o it 12 e 25 Rl e Sabele P Pl
original imges Ga, Sterepscopic inmages Gb generated in this manner are
sequentage fata seh tgyanchorigieal igrasgI@s- devi ce 41. [0042] Meanwhile, if a
pl ayback point change signal Sp is input, triggered by a
[0041]
Next, the retrieval means 13 retrieves a parameter group P associated with
each original image Ga from a project file Fp. At first, reproduction of a content item is
started, and an image characteristic value Ng for a first original image Ga (which is a
particular image Gs) is calculated by the calculation means 12. Then, the retrieval
means 13 retrieves a project file Fp associated with the content item as a target to be
reproduced, among plural project files Fp stored in the storage device 21. More
specifically, the retrieval means 13 specifies one project file Fp (which is associated with
the content item being now a target to be reproduced) which includes, in a first record R
in the project file Fp, an image characteristic value Ng equal to the image characteristic
value Ng calculated by the storage device 21. Further, the retrieval means 13 reads out
a parameter group P included in the first record R from the retrieved project file Fp, and
outputs the parameter group P to the stereoscopic imaging means 14, as a parameter
group for the particular image Gs. The retrieval means 13 then reads and outputs

parameter groups P respectively included in records R in the retrieved project file Fp to

the stereoscopic imaging means 14, sequentially in an order in which the records R are



mani pul ation on the input device 33 after starting reproduction of a content
item the retrieval neans 13 executes a processing shown in FIG 9 to newy
retrieve paraneter groups P for resp ive original imges Ga. That is,
when an i mage characteristic value Ng {(or a particular inage Gs) is
obtained fromthe cal cul ation neans 12 (step Sbl) imrediately after a

pl ay baskraﬁg'%@.b g?ﬁ)rbéeéeﬂﬁg% as WB8crikdd hBY@, theafstedscdri€ ﬂné@bgirtﬁ &Fs /Y

record R I g an inmage characteristic value N "equal e 1 nmage

char ac LSt ; ' i : ject file Fp.
i BElTbEhS fhe YBIotUNHoEbESHo gh BRI RHER e Rheacd SRASHY
retrieval ans 13 sinml eads. a.paranete roup,RP included.in the .record
R and DRdseanRg SpdpEhadhe SRDiiR pEAERE et 3P Ry igctiintung pie BosaSu )
FIG 8 supposes a case that a numerical value "428" is , calculated as an

i mage PREBEIEES PEPR@MERLRT Broypst ore%necmna'«yéeei?r the oxighal iMagesSa. nage Gs

I mredi ately after a playback point change signal Sp is input. In this case,
a r ecoderRoseapiodnages Gisygenaratad inthigenahaemancssaquentialhatisplayediby thet ri eved
fromthe project file Fp, and a parameter group P included in the record R
i s readigpldy déicslown in FIG 8, the paraneter group P read out is used to
generate a stereoscopic inmage fromthe original inmage Gai as a particul ar

I mage 04PEXt, the retrieval nmeans 13 sequentially reads out paraneter
groups P respectively fromrecords R successive to the record R retrieved

in the step I M driRCsi t t group Pis
29 read out ﬁ%r%gn@éf g?my%qwr@flh%ng gsigﬁalgés&asnlﬁpﬁgégﬁﬁgga t%r I stic
val ue . Ny r 0 | C_Drocessi rf.orned on an
ot gi ndrenAdgubRen1aE hflielieR At RS 5ARICT<BIERRIPRTE HEBH Ry Py
record R including, "297" as an i mag_e rsz‘gar a.ctFjr i sgt Ic value Nf, and i s used
for t hée‘é‘%?'éﬂg%% i3 execHiesA RpcEeringShownon Rife iAWY IretrieNs Pagaimeer
[ 0043] Depending on the content of original imges Ga form ng a content
item Oneurs Pdor respasive argingl imagesr@aolhet i, whea 3y tnpaga chanasteristic velugde
one equal inmage characteristic
Ng (or a particular image Gs) is obtained from the calculation means 12 (step Sb1)
immediately after a playback point Sp is input, the retrieval means 13 then retrieves any
record R including an image characteristic value Nf equal to the image characteristic
value Ng obtained in the step Sb1, from the project file Fp. At this time, if only cne
record R is retrieved (step Sb3: No), the retrieval means 13 simply reads a parameter
group P included in the record R and outputs the parameter group P to the storage
device 21 (step Sb4). FIG. 8 supposes a case that a numerical value “428” is
calculated as an image characteristic value Ng for an image Gai as a particular image
Gs immediately after a playback point change signal Sp is input. In this case, a record
R including “428” as an image characteristic value Nf is retrieved from the project file Fp,
and a parameter group P included in the record R is read out. As shown in FIG. 8, the
parameter group P read out is used to generate a stereoscopic image from the original
image Gai as a particular image Gs. Next, the retrieval means 13 sequentially reads

out parameter groups P respectively from records R successive to the record R

retrieved in the step Sh2. For example, in the case of FIG. 8, a parameter group P is



value Nf. In this case, one paraneter group P cannot be uniquely specified
for ,one particular imge Gs, fromonly the imge characteristic value Ng of
the particular image Gs. Therefore, té)f retrieval nmeans 13 in this

enbodi ment determ nes whether or not ‘plural records R are retrieved from an
I mge characteristic value Ng obtained in the step Sbl (step Sh3). If

pl ural réa%%ulq?orﬁeaarre%oﬂ:ﬁh%aihﬂ “6@8"‘%%nh e &{a{ré&eﬁgtlcfﬁél% NfSERd is 2

paraneter group I's then specified based an I mage characteristic val ue
Ng ge Gs. That is,

i f pl uy??d fc(farctgéra%?ére are gﬁferm lf&ntgivéﬁgggﬁﬁ{g‘ﬁeﬁ“ egeég@]n?t he step Sb3,
the re eval ans 13 obtains chara er| . C ¥
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cal cul ation neans 12 (step Sb5). The retrieval rreans 13 further retrieves a

sequenébargctarigyc yaliedt rcm@ i é!éeﬂ der the stpeos@epis RFeeessiNG Pedetred oR an
respectively include an i mage characteristic value Ng of the particul ar

i mage Gdginahindge Gaitébt ai ned in the step Shl, and anot her image
characteristic value Ng of an original image Ga successive to the
particybe43j mage Gs, which is newy obtained in the step Sb4. For exanple,
FIG 10 exenplarily shows a project file Fp in which both inage

characteri st i
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identifiers "0 and "0078" have™a co n numeric val ue
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record Rjs specified for the partlcular il mage Gs in this manner, the

r et ri ePAMCHANTAgE G onpya Jrsagisrigtia walue g ghths; Qﬂﬂtawabwwm

i mage Ga assi ?ned with the i mage [ dent i fier"0053" and the successive

ori gi n&s. i theyefora, thegrlieval meians thie thisepebedistant determingswhethes artnet

stereoscopi c i magi ng nmeans 14. The above exanple has been descri bed

r ef er r phuyak recardsall arefetsipeed frommgn imageeharadenstivsvalie Nopoteidingd inrthge

characteristic values of a particular imge Gs and an original imge Ga
step Sb1 (step Sh3). If plural records R are determined to have been retrieved {step
Sb3), a parameter group P is then specified based on an image characteristic value Ng
of an original image Ga successive to the particular image Gs. That is, if plural records
R are determined to have been retrieved in the step Sb3, the retrieval means 13 obtains
an image characteristic value Ng of an original image Ga successive to the particular
image Gs from the calculation means 12 (step Sb5). The retrieval means 13 further
retrieves a sequence of two successive records R. The two successive records R
respectively include an image characteristic value Ng of the particular image Gs, which
is obtained in the step Sb1, and another image characteristic value Ng of an original
image Ga successive to the particular image Gs, which is newly obtained in the step
Sb4. For example, FIG. 10 exemplarily shows a project file Fp in which both image
characteristic values Nf of original images Ga assigned with image identifiers “0053”

and “0078” have a common numerical value “845”, In this case, the step Sb3

determines that plural records R have been retrieved. However, the original image Ga



directly successive to the particular imge Gs. However, there still is a
case that a record R cannot be uniquely specified even by referring to

i mage characteristic values Ng of a pﬁéi cular image Gs and an ori gi nal

I mage Ga successive to the particular Thage Gs. In this case, the retrieval
means 13 retrieves a record R by still referring to an inmage characteristic

val ue %signé&‘Wit'hethegM‘ggﬁﬁﬁérYtﬁie?"(D&éa"'lelé dbf@aﬁn&@ﬁs %gm&ﬁ@a@g@ Spy of

processi ng performe e retrieval nmeans 13 have been des above.

[ 0044] ; j . - L &1 ' : s i mage
Gata SORITHE S et alimdae FRERRISSRAERR: Ro GaPhOR IR IhacB TS IEE6T o
original _i es Ga which.are su led by .the obtaining neans 11. The

gener acbd)| AgLoRaret i istupcflion e Beilaninate Pam R Marnes Phar « he
stereoscopic images Gb are displayed. However, there is a case that inmage
char act@fipualiraeans 13 sukppts pararneter gipurs Rder thespariculenorigiagl imagsGeef er r ed
to because of paraneter groups P which cannot be uniquely specified by only
one i magsignedmdtit tbeiisiage identiierW58T and phe suctdssive ongipaldmagenGalassignedse,
supply timng of a paraneter group P can be later than supply timng of an

associ afittdhé image dddritifier t00FA0| tosthemereostdgit émaging maaas tdatTianabomge dat a
set of an original imge Ga has been supplied fromthe obtaining neans 11

whi | e @xaﬁab@ﬁa%eeﬁH@g&iﬁ%@ﬁﬁi@mn@tts% &&ééﬂoft%ndﬁ?ir@i 0 obpsiFs not yet

been supplied by the retrieval 31~ nmeans 13. | hi's case, the stereoscopic
I magi n : ol t I ' ; | dat a
ser nBREGER i gk thiadierictic Ghd ol & e IFRGRGE BV ddanafihddPes
associ at ed, paraneter .group P.is supplied fromthe retrieval neans, 13,
i ¢ houBrBEN iR eiE 168 Brbisk b iMBEs GE . LoRRYbinp i IEES oA%F Phtge dat a
set. The stereoscopic inmaging neans 14 restarts the stereoscopic processing
from areeard R canpelderaniguelisprrified avendmt mfeEiady image ahescierishicaaiues 11
after a parameter group P associated with the |ater inmage data set is
obt ai nélg ofax partigulaglimage 5e ang apagiginalimgpadha sueeapsiveda thamariadan imagee
stereoscopi ¢ i magi ng neans 14 during a period from when

Gs. In this case, the retrieval means 13 retrieves a record R by still referring to an

image characteristic value of a further successive original image Ga. Thus, the content

of processing performed by the retrieval means 13 have been described above.

[0044]

As shown in FIG. 8, the stereoscopic imaging means 14 generates image data

sets of stereoscopic images Gb respectively from image data sets of original images Ga

which are supplied by the obtaining means 11. The generated image data sets are

output to the display device 41 so that the stereoscopic images Gb are displayed.

However, there is a case that image characteristic values Ng of plural original images

Ga need to be referred to because of parameter groups P which cannot be uniquely

specified by only one image characteristic value Ng of a particular image Gs. In this

case, supply timing of a parameter group P can be later than supply timing of an

associated image data set. For example, there is a case that an image data set of an

original image Ga has been supplied from the obtaining means 11 while a parameter

group P associated with the original image Ga has not yet been supplied by the retrieval



the retrieval nmeans 13 starts retrieving a paraneter group to when a
paranmeter group is actually found are displayed as plane i mages by the

di spl ay device 41 (wi thout being subj $?t ed to the stereoscopi c processing).
However, this period is substantially Too short for users to be aware of.

[ 0045] As has been described above, in this enbodi nent, paraneter groups P

are Spegadd £8l r@@@g&éé{ﬁhé sP%éSQccgjni'? irﬁ?@ﬁg?ﬁ%ﬁr@ﬁ@bh?ﬁdt&, m?édagioweof

original 1 nmages ormng a cont erefore, even whén reproduci ng
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st ereoscopi c, ] es with a natural stereoscapic effect. urt her, even when
o par anacats | BRI Akantolialin RatamySisE oEut Prs suPByS o theneevaleggsan

i mage characteristic value Ng of a_particular imge Gs, a parapeter group P
associ dileWithpthpenrmipg the slesposqapiePresessing iy thedereived image data set.
referring to an image characteristic value Ng of a next original imge Ga

t o t he Tihersteragdsaopicraggingmepos4d] reptarsdberstereosoopinprocedsingfiomod latee
project file Fp exenplified in the first enbodi nent can be changed

appr oplitnageldata Baewhichriy obtdeed by tits obitting mewhssiT bftehapeeameterigreus P
content of the project file Fp wll now be descri bed bel ow. The sane

st r uct Ws8oSihtddWWith A& [ROSIHRYCIAtHRSE I ISMAIRI. %&ﬁaingﬁf, i Bis Chsé, RidihdIst
enbodiment Is applied to the stereoscopic inmage genération device I'n the
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the steredscopi Cc i'mage generati on 'devicC e sec drment; whi ch
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oo op ey Toue o SRR RAFBER8 oot b PRAL IS ST AR Sofo
di st ngsltj.llbjser:;?gd to the stereoscopic processing). However, this period is substantially too

short for users to be aware of.

[0045]

As has been described above, in this embodiment, parameter groups P are
specified respectively based on image characteristic values Ng of original images Ga
forming a content item. Therefore, even when reproducing a content item not given
stereoscopic parameters, proper stereoscopic parameters can be applied to each of the
original images Ga to generate stereoscopic images with a natural stereoscopic effect.
Further, even when a parameter group P cannot uniquely be specified by only referring
to an image characteristic value Ng of a particular image Gs, a parameter group P
associated with the particular image Gs can be specified by further referring to an image
characteristic value Ng of a next original image Ga to the particular image Gs.

[0046]
B: Second Embodiment

Content of the project file Fp exemplified in the first embodiment can be

changed appropriately. Exemplary embodiments concerning such changes to the



fromeach other in the description made bel ow, both image characteristic
values are referred to sinply as "i mage characteristic values N'. [0047]
B-1: First Exenplary Enbodi ment The ab :?e first enmbodi nent exenplifies a
case of calculating an image characterTstic value N from pixel val ues of
whol e pixels Pix formng an original image Ga. |In contrast, in this

exenpl %Mte‘?ﬁ’%?ﬁe’c‘lﬁlﬁgﬁect%’é:lﬁp%l'! HbW’de H@?{Qﬁ)e??écllé}fva (?d%gpé %Ttr%cfﬂr lfthe ar eas

A, and an | mge acteristic val ue each o t he areas
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prOJ ect file_Fp includes: an |dent|f|er assigned to_ the original imge;
nunber deloyi Jheteferes semponenis @Qﬂ&“ﬂ&'"ﬁr@ﬁsﬂﬁeoﬁﬁ%@@ IBAge generatian @eV'%Dues
Nf respectively for the areas A, which are nunerical values each indicating
a su mimthqosi;emdndv&rhbedimﬁnta\!vhicbi arelconPngn e tungfiengplcopic iomgecgemerdtion ar ea
A, and a parameter group P including plural stereoscopic paraneters. [0048]

33 | ndehice Biethd firsy embodithemtnwill bé denaleculvittt commaarsfedshceadymbbases an
I mge characteristic value Ng for each of the areas A of an original imge

Ga, froathi a@w@noﬁaﬂ%uéﬁboﬁfm@ﬂc@fdp@heﬁ{s wm&fbeorﬁmemr@howmméu ned by
t he obtaining neans 11. The calculation neans 12 further outputs the
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[0047]

B-1:  First Exemplary Embodiment

The above first embodiment exemplifies a case of calculating an image
characteristic value N from pixel values of whole pixels Pix forming an original image Ga.
In .contrast, in this exemplary embodiment, each original image Ga is divided into plural
areas A, and an image characteristic value N is calculated for each of the areas A. FIG.
11 exemplifies a case of dividing horizontally and vertically an original image Ga into six
areas A of 3 columns x 2 rows. The number of areas thus divided can be arbitrarily
changed. Meanwhile, as shown in FIG. 12, a record R associated with an original
image among records R in a project file Fp includes: an identifier assigned to the
original image; numbers assigned respectively to the areas A; image characteristic
values Nf respectively for the areas A, which are numerical values each indicating a
sum of pixel values of all pixels Pix belonging to a corresponding area A; and a
parameter group P including plural stereoscopic parameters.

[0048]



for the particular imge Gs by the calculation nmeans 12, with inage
char,acteristic values Nf of respective areas A in each of records R
included in a project file Fp (step in FIG 9). The retrieval neans 13
notifies the stereoscopic imging neans 14 of a paraneter group P included
in the retrieved record R (step Sh4). If one record R cannot uniquely be

speci fied byq ﬂﬁgéx&hﬁfcaﬁfbﬁfdoiﬁhénv Fhelesichiatioh e 1§ b culcjatbS RGN age 2

record R for t parti ar image Gs 1s then specified by further réferring

to i acteri st e . : ;
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the plural imge characteristic values % a paranmeter group P is

ret ri efalpulatiopeeans 1 2{uitherguHRyisdhg C drimageichagagigbstc value Ng todieng

paranmeter groups nore accurately than the first enbodi ment. Further,
par anetrefriegalonpan®184aee &G0t ). f Atthisstimey heweachi ariginaliimageyGa shoyldibeom
I mage characteristic values Ng of particular inages Gs than in the first

enmbodi mivided &£gQtihk ngmber bhereas A oathe aumtben of edluainsosr iowspsfereasiA)ds | oad
which is 34 applied by additionally referring to i nage characteristic

val ues cithribn %o it suppbsidah iam%gecw&ﬁﬁ . fed2Meapwhiie, therge Gs when
speci f)?iuﬁqg gn par arre%lg? gr oupeB. 1 050|] B§2:éééé%gﬁd Exgrggl ary Enmbodi nent The

first ggp@ggmgh,fﬂg rbftevbs %s%cﬁﬁﬁpéﬁroﬁia%@%hgﬂaﬁénﬁﬁmh{ﬁ Gs

configurati on . n-image characteristic vall I'S cal curat edb¥rom pi xel
vl ves g et a0 RgRot Rl IE R SRRl
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summ n%aru%splixifx c?fI re\slgclagtﬁlse e;)r];ag IAuirnaéacI%i c))(ferlegorpdisxﬂ included in a project file Fp (step
Sh2 in FIG. 9). The retrieval means 13 notifies the stereoscopic imaging means 14 of a
parameter group P included in the retrieved record R {step Sb4). If one record R cannot
uniquely be specified by image characteristic values Ng of a particular image Gs, a
record R for the particular image Gs is then specified by further referring to image
characteristic values Ng of a next original image Ga successive to the particular image
Gs, as in the first embodiment described previously.
[0049]
Thus, according to this exemplary embodiment, plural image characteristic
values Ng are calculated for one original image Ga. Based on the plural image
characteristic values Ng, a parameter group P is retrieved. Therefore, this exemplary
embodiment is capable of retrieving parameter groups more accurately than the first
embodiment. Further, parameter groups P can be more frequently specified uniquely

only from image characteristic values Ng of particular images Gs than in the first

embodiment. Accordingly, there is achieved a reduction in processing load which is



bel onging to a particular area (e.g., one rowin this figure) Ap in each of
original inmages Ga formng a content itemis included as an i mge
characteristic value Nf for each of tg‘? original inmages Ga, in a project
file Fp. On the other hand, the cal culation neans 12 outputs, as an inmage
characteristic value Nf, a sum of pixel values of pixels Pix belonging to
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subj ect@ bﬁ cal culation of an image characteristic value Ng is smaller
than t @O0k the first enmbodinent. Therefore, there can be achieved a
reduction in _processing |load which is applied by the processing for
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pi xel s as targets subjected to cal culation of an image characteristic val ue
N shoul d be dteffirsierabodiment@nd theifirsicexemplargy exbhodinerdrexemplify Bl G 14. For
exanpl e, this exenplary enbodinment can be configured so as to calculate an
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as in tMH&. A#r anusesiesl 5@&9&%53%@@%&% Rixeh¥alues of plural pixalsLiN each
can be cal cul ated from pi xel values of pixels belonging to a part of an
ar ea Abdlougng tdapartitularaerderd. aone Ewduthiefigure) Ap in each of original images

Ga forming a content item is included as an image characteristic value Nf for each of

the original images Ga, in a project file Fp. On the other hand, the calculation means 12

outputs, as an image characteristic value Nf, a sum of pixel values of pixels Pix

belonging to the same particular area Ap in each of original images Ga obtained by the

obtaining means 11. According to this exemplary embodiment, the same effects as

those obtained in the first embodiment can be obtained. Further according to this

exemplary embodiment, the number of pixeis Pix as targets subjected to calculation of

an image characteristic value Ng is smaller than that in the first embodiment. Therefore,

there can be achieved a reduction in processing load which is applied by the processing

for calculating the image characteristic value Ng. How the area Ap including pixels as

targets subjected to calculation of an image characteristic value N should be configured

is not limited to the example shown in FIG. 14. For example, this exemplary

embodiment can be configured so as to calculate an image characteristic value N from

pixel values of pixels Pix belonging to one column of an original image Ga. In addition,

pixels Pix as targets to be subjected to calculation of an image characteristic value N



There is a case that pixel values of pixels Pix formng an original imge Ga
vary, depending on the specs of reproduction devices (31 or 32) even when
the sane content itemis reproduced. Eﬁr exanpl e, pixel values of pixels
Pi x output froma reproduction device having a function of executing a
correction processing (such as gamma calibration) on inage data sets can be

di f f er ebdfiidt AWARSSe SUEIKsIVY iRNaRA! IR exBRTIOBCEAGIN FeEIGe1aMthgh does not

perform such a correction processing. In a configuration as in the first
exenpl nﬁg&g | - ' | - D ' an
origi n%ﬁgl Ig %éﬁ%n{e&&\é’%h%? %rﬁ@r@a%kjetog%éﬁg 'g‘%llgﬁ)l(gés\’/h baé%%{ﬁ bgwag&aHr?a ter
group P .proper retrieved, if a reproduction device supposed to be
sed”r &p P8 B6) BretBirdahcpiiuth AibeoemuPineitn RS fiom BlraEoReR SR EMEEI AT 1 ot he
stereoscopi c., i mage generation device D. However, if a djfferent )

r epr od @EiGINGth iMage &a. i An ipade shatacteristicialue B cansthew ke calylated frerupingh
device D, there is a possibility that an image characteristic value Nf

i ncl udedlues of the selected pixelsFOtherwise, iyihel candigarationmefglividirnigeamotiginabt i ¢
value Ng cal cul ated by the cal cul ati on neans 12. Consequently, paraneter

gr oups irdageG@intp phpal argabeA asin thevirdt examplary eaibodirmentyimgge zharangdsticGa.
This exenpl ary enbodi nent is therefore configured so that a sum of pi xel

val ues \afue3tN eRRhltapRBcdichiBitetPiroisikeldriLdRIbf HixE8! GeIbYEnY % Bghaf of &¥¢ sum of

Pi xel val ues of each area A is included as an inmage characteristic val ue Nf
in a pragégg{ file Fp. [00521 In the project file Fp shown in FIG 16,
relative values are utilized in place of image characteristic values Nf
includefapiq the project file Fp shown in FIG 13. Specifically, in the

pr oj ect rSIla Fp shown in FIG 13, "1342" is an inage characteristic value

b1 xel vl ucd B VB LERSTRIR GIROHET o arca A in an ofiginal imge G
assigned with an image identifier "0001". "345" is an inage characteristic
val ue Nf of (Thereisea case ihpixelivalvesof pixals Pifasering ep-originad image iz vay a
sum of pixel values of pixels included in this area as
depending on the specs of reproduction devices (31 or 32) even when the same content
item is reproduced. For example, pixel values of pixels Pix output from a reproduction
device having a function of executing a correction processing (such as gamma
calibration) on image data sets can be different from those output from another
reproduction device which does not perform such a correction processing. Ina
configuration as in the first exemplary embodiment in which a sum of pixel values of
pixels forming an original image Ga is taken as an image characteristic value N, a
parameter group P can be properly retrieved if a reproduction device supposed to be
used for calculation of the image characteristic value N is connected to the stereoscopic
image generation device D. However, if a different reproduction device is connected to
the stereoscopic image generation device D, there is a possibility that an image
characteristic value Nf included in a project file Fp is not equal to any image
characteristic value Ng calculated by the calculation means 12. Consequently,

parameter groups P cannot properly be retrieved respectively for original images Ga.

This exemplary embodiment is therefore configured so that a sum of pixel values of



well. In contrast, in the project file Fp shown in FIG 16, a sum of pixel
val ues of pixels included in the area A assigned with the area nunber "01"
is taken as a reference value "1 ", iﬂgan original imge Ga assigned with
an image identifier "0001". At this time, relative values which are
expressed in relation to the reference value "1" are respectively taken as

: Bt herid ; _ .
'nggcéé'érﬁfu;%ﬁ% rAl/'% Idl?g |ﬁl@u?{%ofbl'}{f a t&atifd'Gal0b R thé b6t tscn"%xé:Waiﬁé‘e.aBP %_h @%Tzé, | mage

an area A assi gned W an area nu IS

ehoa AR(TRRREE AR A S M pBror G A BRI 7 f o an T

origi naﬂQ %Eﬁge Ga obtai ned by the obtaining nmeans 11. The cal cul ati on neans
12 furtl@@ utputs a relative value of the calculated sum as an inage
characteristic val ue for an associated area A to the retrieval neans
13. Qperati off e preiect e FRehpwidR G 16; relative valueearssutilized inplageeof i r st
exenpl ary enbodi nent. According to this exenplary enbodinent, inage

char actireage tcharaciérnistic vales NF intludpdiotthe ligojactfilaiffp shovemahFERi t3.nal i mage
Ga are expressed as values relative to each other. Therefore, paraneter

gr oups SpcffizaliPen tieé prejEedil@ FpuEtivn i Ficg ]k £342708 aplifrgedhdracteristic
reproducti on device connected to the stereoscopic imge generation device

D. 37 \aRRPRE ofGhe HbAR E@Qgﬁ'émh a8redl fisrthbénd13aeond b edh B & Sxenplify

a configuration that a paraneter groups P 1s specified based only on an

erbodi HANEY & Fs e M Soah HR'e it meBBEa SRoiohsB it bl maoe,

f I, A i | i.n additi to.the i h teristic.yal :
et e Re Aok TE s e aeh e e TS SR =, o
as the first enmbodinment, which is applicable also to each of the exenplary

embodi A58 SUMREE cO2h k.. i 348 HE asuuB ol Peseh yalugs i Pixedsinsidadsinghistarea as

stereoscopic inage generation device Din the third enbodi nent, which are
common well. tiheontrast, in the project file Fp shown in FIG. 16, a sum of pixel values of pixels

included in the area A assigned with the area number “01” is taken as a reference value
“1”, in an original image Ga assigned with an image identifier “0001”. At this time,
relative vaiues which are expressed in relation to the reference value “1” are
respectively taken as image characteristic values Nf for the other areas A. For example,
an image characteristic value Nf for an area A assigned with an area number “02” is
“0.257 (= 345/1342)". Meanwhile, the calculation means 12 in this exemplary
embodiment calculates a sum of pixel values for each area A, from an original image
Ga obtained by the obtaining means 11. The calculation means 12 further outputs a
relative value of the calculated sum, as an image characteristic value Ng for an
associated area A, to the retrieval means 13. Operation of the retrieval means 13 is the
same as that in the first exemplary embodiment. According to this exemplary
embodiment, image characteristic values N (including both Ng and Nf) in each original
image Ga are expressed as values relative to each other. Therefore, parameter groups
P can be retrieved accurately regardless of specs of the reproduction device connected

to the stereoscopic image generation device D.



enbodi ment, will be denoted with common reference synbols. Detailed
description of such conmmon conponents will be omtted herefrom where
appropriate. [0054] In this enbodi nentg-a series of original inmages Ga

form ng one content itemare divided into plural groups, as shown in FIG
17. More specifically, a content itemsuch as a cinema is grouped into
scenes[gbsgpe cinema. Wile sequentially reproducing plural original inmages
Ga arranged in a tinme line, as shown in FiG 17, tine points when the

content of tEe Ci n?ﬂﬁd%nﬁﬁéeﬁpanges are specified. The content itemis

divided into segnents | me points regarded as boundaries, and the
segnent s eacihare ta as, a . For I,f a difference

en 'upit seqgnent . xanpl e
betveen i mgd PEHISLATLSTead Smbadtimentt g XEaplityA CaniQlahon hatiaPaametihges ca
exceeds a predeternin t hreshol d e.g., ,when the content great]y changes
bet weeSTRURSSE 19 ﬁﬂ@@"ﬁﬁ gasw enly %@0@@&3@ [rBaraGigyistice Naeofa paftichlari nages
is selected as a bou_ndar% between unit segnents. Qherwise, if the
di f f er énage 63s. wElee thirdbgi@bodismenttie cosligured sHoubet saclvparameten goussPig

original imges Ga which are successive in the time line is |ower than the

pr edet egtiiened by hefesting th abdibeniridgixialadditiopes the émege eharavteristic Veiohy.t o one
i dentical 38 wunit segnment. As shown in FIG 17, each of the groups which

r espectiingahitd EPFBRFPRAENII B desaTRe BelBwSRREd drethedSare Tohfi§ilirafion as the
predet er mi ned nunber of unit segnents (e.g., a set of "four"” unit

0T N UeA oo oot 9 SRR oA !
or 0 < oo AR Lobdhd e ERHBR ofthe SORBHAE 0D’ 920, i
T el A B T b e WS e bbb o e e o
o O mbadent, will e dendtet with conmon reference Symbols. Detailed deserpton of 00

such common components will be omitted herefrom where appropriate.

[0054]

In this embodiment, a series of original images Ga forming cne content item are

divided into plural groups, as shown in FIG. 17. More specifically, a content item such

as a cinema is grouped into scenes of the cinema. While sequentially reproducing

plural original images Ga arranged in a time line, as shown in FiG. 17, time points when

the content of the cinema greatly changes are specified. The content item is divided

into segments by the time points regarded as boundaries, and the segments each are

taken as a “unit segment”. For example, if a difference between image characteristic

values Ng of two successive original images Ga exceeds a predetermined threshold

(e.g., when the content greatly changes between these images), a break between the

two successive original images is selected as a boundary between unit segments.

Otherwise, if the difference between image characteristic values Ng of two successive

original images Ga which are successive in the time line is lower than the

predetermined threshold, the original images are determined to belong to one identical



bel onging to the group; image characteristic values N cal cul ated
respectively for the original images Ga in the sanme nmanner as in the first
enbodi ment; and paranmeter groups P to. é)e used for the stereoscopic
processing on the original imges Ga, espectively. Therefore, if only the
nunber of inmage identifiers belonging to one group is counted, the total

number ?lIts% hfdntala s'm\ﬁﬁnfﬁdoglmgb%f% r%%p@WﬂH@h?f%bé?ﬁveﬁe%‘HécsEEHds

(herei natter "nunber of grouped original ges G 19
shows t rpol 10
accordi ngaé)'%%% %Eﬂe?]%%% t éﬁb@%& Hﬁineﬁ Lg%éllr(?hllmsft é%%ﬁ@ngg égét
functiong, ngt on as res tive. . but, al -

i i Oh TRBBrRSarnen S Ao NN ST et 7 (A BRRUIRS AoSiongamE an Hetiet i on
nmeans 16 detects boundaries between unit segnents, based on a content of
each ofhereinafiesa ‘groun idgnii®r’) nrages Ga  obtained by the obtaining nmeans 11,
and divides a content iteminto groups, each <consisting of a predeterm ned

nunber [@0568hit segnents. The nmethod for dividing a content iteminto groups
has been described previously with reference to FIG 17. Further, the

di vi si on neamG 118 ehbwylaad@ent dfup@ijednfid Fpraeapaiingto ivembodkpest. fAs 39
each of the groups, and output the nunber mto the retrieval neans 13. The

di vi si @RowiaAMNRe ﬁ&ur@e'(ﬁé)bf&eéthﬂb Fb%@ﬁééé‘ﬁll.ﬁ‘éi rdeskds h%|&b9¥@ré%>%ﬁtl§él§7‘3 an
i mge data set expressing-an original image Ga is supplied fromthe

obt al n'a@g?&‘i@&s‘w#ﬁdlfie?gﬁ%'olyg§m@&bh% SR rr‘?élu@e‘?é’ f?JJe fiféras &Iﬁek,gar%&" S

enbodi Mment specifies no (g:ge chara erls e val

particul ar e Gs but als pP for e ri gi nal |mageGa
bn t he REZamelea trowRs Atasin S BT SHRER g Bur: 2 it EeBufern "t o by e
division nmeans 16. FIG 20 is . a flowhart shovm%(g operatlon of the

retri ewQrrespanding fo theracsd Fs dnage ddentihiers asgned & griginal 'Hﬁﬁﬁeétﬁﬁn of the

first enbodiment shown in FIG 9, if .onI?/ one paranmeter group P is
r et ri e\pelpriging tmthergrgup; image characteristic values Nf calculated respectively for the

original images Ga in the same manner as in the first embodiment; and parameter
groups P to be used for the stereoscopic processing on the original images Ga,
respectively. Therefore, if only the number of image identifiers belonging to one group
is counted, the total number of original images Ga belonging to the group can be
specified (hereinafter “number of grouped origina! images”) m.

[0056]

Next, FIG. 19 shows a block diagram showing a functional structure of the
controller 10 according to this embodiment. The controller 10 in this embodiment
functions not only as respective means shown in FIG. 7 but aiso as a division means for
dividing a content item into plural groups. The division means 16 detects boundaries
between unit segments, based on a content of each of a series of original images Ga
obtained by the obtaining means 11, and divides a content item into groups, each
consisting of a predetermined number of unit segments. The method for dividing a
content item into groups has been described previously with reference to FIG. 17.

Further, the division means 16 calculates a number m of grouped original images for



characteristic value Nf of a particular inmage Gs through the steps Scl and
Sc2 (step Sc3: No), the retrieval neans 13 outputs sinply the only one
paranmeter group P to the stereoscopic 'gmagi ng means 14 (step Sc5), as in
the first enbodinment. Gtherwise, if plural paraneter groups P are retrieved
for an image characteristic value Ng of a particular imge Gs (step Sc3:

Yes), idaehidtithé g¥stipsTaAlDUFUtARE FURThEr IR tO HEPRS eV ime dHPYBE The digsiBal
i mages for a group including the particular imge Gs, fromthe division

. ' . : _ ‘ : el ud
roans_ Hiear faeHoA o BRARSSA AL UL HRIIENERHAAECH fhaBeWialiel ol udes
nunber GPUToLa af puBirakibEbECR  uPrliet Mol e bl Btk e by the
di vi si on ns 16: step Sc4). The retrieval means 13 also outputs, to the

ne

stereos@@éi-’r | magi ng means 14, paraneter groups P which are included in the
record R, respectively for original inmges Ga. [0058] For exanple, as shown
in FIG 21, ravhile, Hevelieys seepns i3 imthivembedimerispeacifias notdwdy aRt o first
and second groups. The first group (assigned with a group identifier "010")
i ncl uddémagetohasdctefistiOvalué digiar ai peatiedaCmags Ggrind aldd & parmyeterdgotp H er s
"0053" to 40 "0082". The second group (assigned with a group identifier

"013") fbﬁééémﬁﬁ%ggt ificRje G optheWdsd BRthel ARABSK r%f@ég?g@rimnhhinﬁ

identifiers "01 to ™ 0198". In addition, there is sUpposed a proj ect

file FRaldyBHHY e Bh“rﬁ‘éargll 8 FiGA50 id éflﬁwtchgﬁi%mﬁﬁﬁpgéﬁ?@%ﬂtﬁeVa' ue

Nf common to origlinal I mages assigned wt . lers "0053"
an i mmgeiewatheels et AL Ga he8RgesEMid BEyilsip it oatelBR Bl st S coc at ed
bS5 A o St B8 B
means 16 cal cul ates the nunber m of grouped original images to be "30", the
ret ri eviharagansticrglee Nf @b adaticidar impde Gsdhimigh hesteps 8adaad SED(FEP to be
retrieved is the forner parameter group P for

Sc3: No), the retrieval means 13 outputs simply the only one parameter group P to the

stereoscopic imaging means 14 (step Scb), as in the first embodiment. Otherwise, if

plural parameter groups P are retrieved for an image characteristic value Ng of a

particular image Gs (step Sc3: Yes), the retrieval means 13 obtains the number m of

grouped original images for a group including the particular image Gs, from the division

means 16. The retrieval means 13 further retrieves a record R which includes the same

number of image identifiers as the obtained number m of grouped original images (i.e.,

retrieves a record R for a group including a total number m of original image Ga equal to

the number m calculated by the division means 16: step Sc4). The retrieval means 13

also outputs, to the stereoscopic imaging means 14, parameter groups P which are

included in the record R, respectively for original images Ga.

[0058]

For example, as shown in FIG. 21, there is now supposed that a content item is

divided into first and second groups. The first group (assigned with a group identifier

“010”) includes a total of 30 original images Ga assigned with image identifiers “0053” to



the first group including the total "30" of original inmges Ga. [0059]

. Thereafter, the stereoscopic inmagi ng neans 14 operates in the sane nmanner

as in the first enbodi nent. However, i% "Yes" is determned in the step Sc3
in FIG 20, the retrieval neans 13 ca %ot specify any paranmeter group P to
be supplied to the stereoscopic imaging neans 14, during a period from when

t he obkghdyn tral td idl “ 1 rm
G(D%EF . grﬁéaéé&,n%ﬂ?riogg Jﬁ%@ﬁng%mﬁh a ﬁf&fﬁ ide AT @“FSr}gnc‘flﬂéés hﬁﬁtdl"g]t‘@tghe

of origin i mages 1S taining a last original 1mage Ga

o oup gl 5, PRLA Tl B TREE Punel RN 0 ASHORRECRe

ans S expressing

whi ch bel ong to segnent gpival ent. to this period jrectly to the display
devi ce%?ﬁh%@ﬁ %BW%@rfrﬁ?%Ept"ﬁ@&qrb?é‘b’%lﬁagvﬁipgcgg& 'ﬁg@n in this case,
such segnents constitute at nost gne scene of the content itemand therefore
wi |1 néhaacterdstic valea NfsemmeR ko ariginabimagesdaaiassioped it thesmadeor essi on.

For original images Ga belonging to a next group, optinmal stereoscopic

i mages idantifiars 109532 and40260hyOndhis| spippgsitives wben thé calsaladivatroegnsvi2ch have
been properly set for the original imges Ga, respectively. 41 [0060] D

Modi f i @aldutates Harimage cnedadtedsiid valee Naptdise redE?, paradaetbr gfoupseP aksyeiated
enbodi nents. Exanples of nodifications will now be descri bed bel ow. The

above fyifrSthelifalgl!iBEntifRIS 0DIT MY @60t B AIfeYdd: athes oriie8Re ijapsmBRirow can
be appropriately combined wth each other. [00611 1 Each of the above

Croe B9 PSR oSSR L HE i ARl TAEaEs e
Sour ceg, HSHP bk SodLbigihal iTRLRE 1§30 WhE FotheVafingaliQl d ddl d&tdnhihel MeS®
that the only one parameter group P to be retrieved is the former parameter group P for
the first group including the total “30” of original images Ga.
[0059]
Thereatter, the stereoscopic imaging means 14 operates in the same manner
as in the first embodiment. However, if “Yes” is determined in the step Sc3 in FIG. 20,
the retrieval means 13 cannot specify any parameter group P to be supplied to the
stereoscopic imaging means 14, during a period from when the obtaining means 11
obtains a particular image Gs to when the number m of original images is fixed by
obtaining a last original image Ga of the group including the particular image Gs.
Therefore, the stereoscopic imaging means 14 outputs image data sets expressing
original images Ga, which belong to segments equivalent to this period, directly to the
display device 41 without performing the stereoscopic processing. . Even in this case,
such segments constitute at most one scene of the content item and therefore will not a
user does not experience an excessively unnatural impression. For original images Ga
belonging to a next group, optimal stereoscopic images Gb can be generated by

applying stereoscopic parameters which have been properly set for the original images

Ga, respectively.



recordi ng nedia. For exanple, an alternative applicable configuration is
that, original 1imges Ga are sequentially supplied froman imge pickup
device (such as a video canera) for p% king up a video. Yet another
applicable configuration is that original inmges Ga are sequentially
supplied to the stereoscopic i mage generation device D froma server device
52 thr 8 }he communi cation section 24. Further, a source from which
proj ect |Pes Fp are obtained can be arbitrarily chosen. For exanpl e,
project files,. £an. read not only fromthe recordi ng nedium 45 having a
seniconductop'%éﬁgﬁgﬂmﬁgt al so froma portable magnetic disk. A further
applicable cpnf.iguration.s that a user, apprqpriatel ni pul afes the i nput
ovi ce- 28 t o Variads BrofifiaoBs CN B mARe ARG e 800U SUILAIBEHISTeNt o al S0
exenplifies a confi%uration_in whi ch a groject file Fp is. obtained through
a di f f &amplesat modifigatians wilt Bowhe descsivedhelewi Jiheabavedisttodird However ,
there is another applicable configuration in which a project file Fp for a
cont entenibaslimests abtheemotdigationrs descripadkelowrtasite appropriately chmbinark
recording medium (DVD 301 or video tape 302). [0062] 42 Il Content of the
st er eowihpeachpotbeessi ng, and the content and nunber of stereoscopic
paraneters are, of course, not |limted to those described in the above
enbodi k%1 That is, the stereoscopic paraneters in this invention need
only be applicable to the stereoscopic processing for generating
st ereoscopi ¢y i mage U, | Q) o o ot her S. term
"st ereoscopi (I: par ageggﬁroii I nbﬁ]éeg}inﬁggﬁb?@%e&go élgégl?a#ﬁ'gpﬁ%[oﬁdg V&aljlﬂﬁh
avai |l abl e. paranet e.s that .can characterize cqnditions reoscopj c
rages Y G A0S BT CHIBEAS PECqTHINEBO R Sl o vp RO AR S JBledy o oo
by the stereoscopic processing., The "stereoscopic | magin ans” in the
i nvent itape S84 SOUEESS O, W@BF@” §Na0e% eg&tem&ﬂéregwgﬁmblﬁﬂdp 1B$SE mages
Ga (which are typically plane inmages), stereoscopic images Gb from which
users freedrding medice dsoopiamples ae altenative applicalpecenfigiratippis thas asiginadoscopi ¢
i magi ng nmeans

images Ga are sequentially supplied from an image pickup device (such as a video

camera) for picking up a video. Yet another applicable configuration is that original
images Ga are sequentially supplied to the stereoscopic image generation device D
from a server device 52 through the communication section 24. Further, a source from
which project files Fp are obtained can be arbitrarily chosen. For example, project files
Fp can be read not only from the recording medium 45 having a semiconductor memory
but also from a portable magnetic disk. A further applicable configuration is that a user
appropriately manipulates the input device 28 to create a project file Fp. Each of the
above embodiments also exemplifies a configuration in which a project file Fp is
obtained through a different route from a route for obtaining original images Ga.
However, there is another applicable configuration in which a project file Fp for a
content item is recorded together with the content item onto the same recording medium
(DVD 301 or video tape 302).

[0062]



perfornms processings is not specifically limted. [0063] Ill Content of the
project file Fpis not limted to those described in the above enbodi nents.
For exanple, image identifiers shown |£?FIG 5 can be appropriately omtted
fromthe project file Fp. Although the Third enbodi ment exenplifies a
configuration of calculating the nunber m of grouped original inmages from

the total nuypber OCothhg%ftr@ﬂbfédﬁbﬁl Fﬁ?c@é&hérﬁﬁd’tﬁ@éé}ﬂgnﬂ §ndiH§|'n|b%be3 as a

met hod for calculating the nunb exanpl e, an avail

config | cul at ed
fron1t%g9%3%83$§B%Eﬁﬁgbgggﬁggggéer|éﬁ?&ﬂbgggesrﬂh? k e nuﬁ%%éﬁo

parameter | ed.in one.r ord sho h I mage

i denti Pmcg{' ﬁtssb 'E’B ﬁgls(tﬁ-rgp?cqﬁﬁ;?) tﬁﬁ]@vgn "P'ﬁ@efeﬂ\f’@& E%n needs
onIy to be conf| ured so that i mge characterlstlc val ues Nf of Qri ginal

i mages aeglicatle f@%P?'CaEr%% %E‘%OFVGE{H?TQ’&"&EW%@SW v from
paraneters for the original inmages Ga. How the image characteristic val ues
and t heriginal snagemGea. gacinet werdsathe teror‘stereescapic peramnetersanithe inventien. 43
[ 0064] For exanple, in the first exenplary enbodi nent according to the

second coaodsidaeincludenalbavajiabie parsagsteSthias can che eatténdeocgniditienseofr ned
areas, and an image characteristic value Nis calculated for each area. For

exanpl %ter@b@@cﬁmm&djes RIAE 4 Mepth &/ frRSIKAWhicA UHRIr§ 658 e&geﬁenc guch as a
person and a fl ower mhlch can be recognlzed as separate objects) included

then bOenaI A8 b TAe FiTeBs@bIE PRIGesS A, THY | eROSo ORI RabEY FEufsr ey °"
o} oot 4arTOf (2R L3 SRR G PREFH b, torh Rl BFedes Bt .

paramet ers led to each of the orjiginal inages or, objects included
in t he @R ‘F?jiy ﬁﬁﬁﬁgggag?ﬁnsﬁ?éeQﬁQPBWSbégéWM' Giyusere feek@anet er groups

Pi in addition to paraneter
stereoscopic effect caused by a parallax. How the stereoscopic imaging means

performs processings is not specifically limited.
[0063]

I Content of the project file Fp is not limited to those described in the
above embodiments. For example, image identifiers shown in FIG. 5 can be
appropriately omitted from the project file Fp. Although the third embodiment
exemplifies a configuration of calculating the number m of grouped original images from
the total number of image identifiers, an arbitrary method is available as a method for
calculating the number m. For example, an available configuration is that the number m
of grouped original images is calculated from the number of image characteristic values
Nf or the number of parameter groups P included in one record R shown in FIG. 18.
Thus, image identifiers can be appropriately omitted. Accordingly, the invention needs
only to be configured so that image characteristic values Nf of original images Ga are
respectively associated with groups of stereoscopic parameters for the original images
Ga. How the image characteristic values and the stereoscopic parameters are stored is

not specifically limited.



groups P set respectively for the original inmages. Any arbitrary nethod is
available as the nethod for extracting objects froman original imge Ga.
For exanpl e, pixel groups each consis&éng of pixels having an equal pixel
value are determined first. Pixel valueS are then conpared between pixe
groups, to determ ne contours of objects. Inside area of each of the
contourgped) determ ned to be an area corresponding to one object. [0065] In
the project file Fp, as shown in FIG 23, nunbers assigned to inage

h . _ Y . : : L I N’
char act |t Kby ehns iEihe fl Sttty SRRARIFRA BCAHHIR kanseig T 2re
ass00i SRPUTEAL RO D s Bar S A BEP R e R dbRas e e

classes. In an applicabl e nmethod . for classi Iﬁ(i ng the image characteristic

cl assegharagteristisgralee N igggiculaigd fok eachatea. \Ror@ampleoareas whicho" are
classified into an image characteristic class GN nunbered "1", as well as
i mage respecivelréasrasponditaebjadts (8.9, such @szopeisendargha flowge witict ean bei sti ¢
class OGN nunmbered "I1". In this case, a parameter group P to be applied to
t he st eeemyptized as jsepareds obgpcts)rinedlddedin an iogigivadl imageg ean besgpauiffadedAn not by
conparing image characteristic values Nf but by conparing the inage

char actipabsicharddtassrRsvdRe NheaAtAen beYoal@Naed 16f edcH 6Pfecatehs0Mordevi ce and
the |li ke Can be prevented fromcausing a situation that no perfectly equal

e SHRERELR] KBhnelalutait PRad e ekahvol DAL RN aNE bR DR
ar oaps "FRER e 2aBbEH PRt Bigl 1heg B BisTodhpbe MEHPRnE pafhSEE: 21,
of -t he 18 DBVAPHRHIR PRGN 1o rginel EASes Scphip G ratdnd Mhite HkinadTiagedscopi o
| TR0 o be deteminod by comparing T parametor groups B in adaiion (6 parameter —

groups P set respectively for the original images. Any arbitrary method is available as

the method for extracting objects from an original image Ga. For example, pixel groups

each consisting of pixels having an equal pixel value are determined first. Pixel values

are then compared between pixel groups, to determine contours of objects. Inside area

of each of the contours is determined to be an area corresponding to one object.

[0065]

In the project file Fp, as shown in FIG. 23, numbers assigned to image

characteristic classes GN, into which image characteristic values Nf are classified in a

predetermined method, can be stored in place of the image characteristic values Nf. At

this time, parameter groups P can be associated with the stored numbers assigned to

the image characteristic classes. In an applicable method for classifying the image

characteristic classes, for example, image characteristic values Nf of “1 to 10" are

classified into an image characteristic class GN numbered “1”, as well as image

characteristic values Nf of “11 to 20” into an image characteristic class GN numbered

“1”. In this case, a parameter group P to be applied to the stereoscopic processing for



top box) fromthe reproduction devices 31 and 32 and the display device 41.
Functions of the stereoscopic inmage generation device D can be confi gured
to be integrated into the reproducti o%4devi ce 31 or 32, the display device
41, or any of other various devices. or exanple, a stereoscopic inmge

generation device D having any of the same configurations as described in

the ab%webrﬁﬁmciﬂngg@t@ sPéciﬂ@@,! h&BY corhPani®y infalfe chARCRMNSEE VaRicdeNf B@ysuch as
gane devi cés capabl e of reading gane software and di spl aying i mages on the

di spl a%ogﬁ‘éir@; the 1imH§é%ﬂP?éctéﬁ§f%l§§§°eosreéﬂh ﬁ&éﬁr&ﬁgﬁﬁ, gl:i%{:]é ot A reficRakfdn

devi ce, rious drsplay devices _ Ese I'n no ! ones, eI§V|S|gn
wnat 1 dedjog; sl ar Bree IR B iEYRS B slReey BRtEb AR BT o

an obt ai ni ng, neans .that obtains sequenti all plurali of original inmages
o+ oo dHaR SBTAC IO a B 645 S RVt HodiBhnoe dehiige paTPB P Roans |t hat
calculates a first image characteristic value from pixel values of a

pl ur al igrgupP ipisgkfos pivral odainal images Ga dassified intapne gingle BAage nal i mages
obtai ned by the obtaining neans; a storage neans that stores second inage
char actobaradtensticatlagsGN. of herdedorgl theahiimpeodf paragiatat giowpgd® candeseduesd.copi ¢
paraneters for generating stereoscopic imges fromthe original inmages,

W th t cobfiRgifdthedigs of iy grojet fiid F§ avdltHe procssaty timel rsqaired tdrabaibval t h
stereoscopi c paraneters; a retrieval nmeans that conpares a first inmage

char actghind fdgjuckd@l ue cal cul ated by the calculation means froma particul ar
original  1nmge, wth each of the second i mage characteristic val ues stored
in theog)tpg age neans, to retrieve a stereoscopic paraneter for the

parti cu‘ riginal inmage, based on a conparison result; and

v Each of the above embodiments exemplifies a configuration that the
stereoscopic image generation device D is a separate device (such as a so—called set-
top box) from the reproduction devices 31 and 32 and the display device 41. Functions
of the stereoscopic image generation device D can be configured to be integrated into
the reproduction device 31 or 32, the display device 41, or any of other various devices.
For example, a stereoscopic image generation device D having any of the same
configurations as described in the above embodiments is applicable to various
reproduction devices such as game devices capable of reading game software and
displaying images on the display device 41, personal computers each having a built-in
display device, and various display devices for use in mobile phones, television

receivers, car-navigation systems, projectors, head-mount displays, etc.



a stereoscopic imagi ng neans that generates a stereoscopic

I mge fromthe

particul ar original imge, based on the stereoscopic paraneter retrieved by
the retrieval neans. 2. The stereoscopic i mage generation device according

to claiml, wherein the cal cul ation ans cal culates the f
characteristic value by summ ng up the pixel values of a p
pi xel s included in one of the plurality of original imges.
st ereoscopi ¢ i nage generation device according to claim1,

cal cul at WﬁaF?ﬁ'@la?ﬁ'er@t es a first inmage characteristic
a plurality o

areas, Into which one of the plurality of 46

i rst inmage
urality of
3. The
wherei n the
val ue for each of
origi nal i mages

i's divided from pi xeh state@scBichmets gare?rabRté¥iceCUmpsiRIGH Ng one of

the areas, the storage neans stores second i mage characteri

stit val ues

respectively fan sbtalinihgl mieans thanesstaingsequeneialigas plofalithefpl ural ity of

original images formng the content itemis divided, with t

e second inmage

char act eorigfinal nadges aaszogedtird timehlinbearsd éomosapaicomenditeiner s, and t he
retrieval means conpares the first inmage characteristic values calcul ated
by the cal cul agicgicHisdin meaans Healserlohintesaq dirst imagetaharacteristit ues st ored

in the storage neans, for each of the plurality of areas f

orm ng the one of

the pl ur ¥Rius frim grixel valuesnagadlurality ek pixele inclydedeinsensiaf ther anet er

iated with the particul .ginal | 4. The st
genor 1 aikEALYY @ SdBrlimigors oflaiied By (NERBIaining Mafesi

eoscopi ¢ i mage
ation neans

cal cul ates, reaps%?éé’gweéﬂg tﬁQFstores second image characteristic values

for the plurality of original images and stereoscopic parameters for

generating stereoscopic images from the original images, with the

second image characteristic values respectively associated with

stereoscopic parameters;

a retrieval means that compares a first image characteristic

value calculated by the calculation means from a particular original

image, with each of the second image characteristic values stored in

the storage means, to retrieve a stereoscopic parameter for the

particular original image, based on a comparison result; and

a stereoscopic imaging means that generates a stereoscopic

image from the particular original image, based on the stereoscopic

parameter retrieved by the retrieval means.

2. The stereoscopic image generation device according to

claim 1, wherein the calculation means calculates the first image

characteristic value by summing up the pixel values of a plurality of

pixels included in one of the plurality of original images.

3. The stereoscopic image generation device according to

claim 1, wherein

the calculation means calculates a first image characteristic

value for each of a plurality of areas, into which one of the piurality of



plurality of areas into which the one of the plurality of original inmages
I's divided, nunerical values each dependi ng on pixel values of pixels

bel ongi ng to correspondi ng one of the greas, and cal cul ates, as the first
| mage characteristic values for the pﬁurality of areas, relative values
expressing the nunerical values for the plurality of areas in relation to
each other, respectively. 5. The stereoscopic inmge generation device
according to claim1, wherein the storage neans stores the stereoscopic

par amet eroa)‘rﬁi@él iréﬁgﬁg%iq{fiﬁﬁgﬁ gﬁi@ \P‘illtrjrgg'éft YixBls BEIch Jreges in an

{ nal

order in ural I nal es 1S arrange@'?’gt e retrieval

means re gir?é/sﬂ:ﬁ%ﬁd'lﬁ A5 @PIRBPAreaRar ameter for the particular original
further g '

i mage, an equentially retrieves 47 stereoscopic paraneters for

successi ve One$h@fstéiﬁq@hté@#é BYorels Se¢c@ndanageneBsfaomristicayslusgccessi ve to
the particular original inmage, and the stereoscopic inmagi ng nmeans generates

st er eoscopspectinghysiorfa phartaiidy s areas) wetcowbsclokatheofotheggphaialityrefes, based
on the stereoscopic paraneters sequentially retrieved by the retrieval
means. 6.0riioakirnagesdopning thgeagdant denvis divided, asthhthie sgcond one of
claims 1 to 5 wherein if a playback point for the content itemis changed,
the retrii@age pRaractepshcrajHpaassecialed with the stereose§®ic one of the
plurality of original ,imges which corresponds to a changed playback point,
and retri%\f@@%ieg?e?@‘éscopi c parameter for the one of the plurality of

"mmge gener ati Sh QEREAIREA S GamPaTeSRap et RSP parACte S Gy al 1ty of |
St er e0scQpy| Ge dUACMLEES bYEHEELINFANon means with the second image

characteristic values stored in the storage means, for each of the

plurality of areas forming the one of the plurality of original images, to

retrieve a stereoscopic parameter associated with the particular

ariginal image.

4. The stereoscopic image generation device according to
claim 3, wherein the calculation means calculates, respectively for the
plurality of areas into which the one of the plurality of original images
is divided, numerical values each depending on pixel vaiues of pixels
belonging to corresponding one of the areas, and calculates, as the
first image characteristic values for the plurality of areas, relative
values expressing the numerical values for the plurality of areas in
relation to each other, respectively.

5. The stereoscopic image generation device according to
claim 1, wherein

the storage means stores the stereoscopic parameters for
respective ones of the plurality of original images in an order in which
a plurality of original images is arranged;

the retrieval means retrieves the stereoscopic parameter for the

particular original image, and further sequentially retrieves



associated wth different original inmages are retrieved for the first inmge
characteristic value cal cul ated by the cal cul ation neans from the
particul ar original imge, the retrie-ﬁl nmeans then conpares each of the
first image characteristic values cal cul ated by the cal cul ati on means
respectively for original imges successive to the particular original

I mge, with the second i nage characteristic values stored in the storage
nmeans, thereby to determ ne stereoscopic paranmeters for the particular

origi nal siéi%%%c%@ﬁ’c g)‘&rraHéqué tH 83 céSRIB DR BETFE ;@?%Fé%itgté\‘eoﬁ@{n%i;lcu' ar

origi nal 1 mage. he stereoscopic 1 mage generati o evi ce acc ng to

claim7, iagesiwhich ar@kutabssiveofo HebarasoRIr orifihalMhage, rfrpectively
associated with different original inages are retrieved for the first inmge

characteri sti ctheabtereoscopi@imagyg nheatsigaeahten steans copimimages
particular original imge, the stereoscopic inmging nmeans stops generating
st er eoscéqmine themecassive onles aft Hree osigamalcinpagesebasad for tH8 t he particul ar
original image and for the original inmages successive to the particular

ori gi nal steregscapic gparameatacsispguentiatiytnetdeved matihye retrienal meansoscopi c

| mage generation device according to claiml1, further conprising a division
means that di vBdes alpPeutereesceiic igrags generatigeddesiareP#ing ke obt ai ni ng
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playback point, and retrieves a stereoscopic parameter for the one of

the plurality of original images newly regarded as the particular image.

7. The stereoscopic image generation device according to

claim 1, wherein if a plurality of stereoscopic parameters respectively

associated with different original images are retrieved for the first

image characteristic value calculated by the calculation means from

the particular original image, the retrieval means then compares each

of the first image characteristic values calculated by the calculation

means respectively for original images successive to the particular

original image, with the second image characteristic values stored in

the storage means, thereby to determine stereoscopic parameters for

the particular original image and for the original images successive to

the particular original image.

8. The stereoscopic image generation device according to

claim 7, wherein if a plurality of stereoscopic parameters respectively

associated with different original images are retrieved for the first

image characteristic value calculated by the calculation means from

the particular original image, the stereoscopic imaging means stops

generating stereoscopic images until the stereoscopic parameters for



with different original images are retrieved for the first inmage
characteristic value cal cul ated by the cal cul ati on neans fromthe

particul ar original imge, the retrie%ﬁl means conpares a total nunber of
original imges in one of the groups vi ded by the obtaining neans, to

whi ch the particular original inmage belongs, with a total nunber of

original inmages associated with each of the groups of the records stored in
the storage neans, thereby to retrieve stereoscopic paranmeters associated
with oned deificalAUHg il Hadh hRY BR1the GHdhal hbgaaly dcBdavE b oS,
based on a conparison Tesult. “10. programior causing a computer to

execut e: g &bfi@hlﬁrr&i@iﬁﬁﬁﬁﬁd&afﬁ debéahiHatbyapeertttiavhy nfedidiral ity of
original inmages arranged in atine line and fofmng a content item a

cal cul ating prgcessi Thediteeabscopiti intage genstrationoteviebaiasdrdingtoc val ue
from pi xel values of a plurality of pixels included in one of the plurality
of ori gi ghim Madethebcamprdsing & kbvisihdminmeans thabdeddesq@ phidrality oétri eval
processing of retrieving a stereoscopi c paraneter associated with the first

i mge chariggoalirsages wditamathbyuhet ebtadpinghmeans nibaa pburalityedssi ng, from a
storage neans that stores second inmage characteristic values for the

pl ural it @reBPsr WHieRBIN i nages and stereoscopi c paraneters for generating

st ereoscopi c i es fromthe urality of.original i es,, Wi.th the second
i mage char act eﬂ?ﬂ"gtsf%rag@amf@é‘srg &ctd \Pi‘l“&ﬁ'l%s%g'ﬁé’f’éﬁs\rfg??'ﬁe& e R copi ¢

par anet ers; d reo i C i f at | er eoscopi ¢ i mage
From t he PRurAteE o gFoBpR, RGBArall e SHaBedof et RECh PRI Buduiir par anet er
retrievedghy i gd thaf¥atidHare3iul% and stereoscopic parameters for

corresponding ones of the plurality of original images, and

if a plurality of stereoscopic parameters respectively associated
with different original images are retrieved for the first image
characteristic value calculated by the calculation means from the
particular original image, the retrieval means compares a total number
of original images in one of the groups divided by the obtaining means,
to which the particular original image belongs, with a total number of
original images associated with each of the groups of the records
stored in the storage means, thereby to retrieve stereoscopic
parameters associated with one of the groups to which the particular
original image belongs, based on a comparison resulit.

10. A program for causing a computer to execute:

an obtaining processing of obtaining sequentially a plurality of
original images arranged in a time line and forming a content item;

a calculating processing of calculating a first image
characteristic value from pixel values of a plurality of pixels included in
one of the plurality of original images obtained by the obtaining

processing;
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a retrieval processing of retrieving a stereoscopic parameter
associated with the first image characteristic value calculated by the
calculation processing, from a storage means that stores second image
characteristic values for the plurality of original images and
stereoscopic parameters for generating stereoscopic images from the
piurality of original images, with the second image characteristic
values respectively associated with stereoscopic parameters; and

a stereoscopic processing of generating a stereoscopic image
from the particuiar original image, based on the stereoscopic

parameter retrieved by the retrieval processing.



