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[err] "Abstract: A holographic stereogram printing system capabl e of
printing a hol ographic stereogram by selectively performng a desired -
i mage processing on a still picture inage or a notion picturgs MEREE2005
entered. The printing systemis conprised of an inmage O processi ng server
for selectively perform ng an i mage processing on an i nage data, an inage
storage server for storing the inage 1data processed in the inmage
processing server, and a printing device for printing a hol ographic
stereogramin accordance with the / processed image data stored in the

i rage storage server. 23 March RUESC ISTI ON HOLOGRAPHI C STEREOGRAM
PRI NTI NG APPARATUS AND A METHOD THEREFOR Cross Reference to Rel ated

Appl i cEOTONGIRAP HAPPETEREOG RAM PRINTING t APP A RIXPUSe AN TaA eETAPD cat i on
No. JP 2000- 315969, and the disclosure of the application is incorporated

her ei %ﬂﬁﬂﬁ{:ﬁ)ﬁfnce to

Cross Reference to Related Application
This application claims priority to Japanese Patent Application No. JP 2000-
315969, and thé disclosure of the application is incorporated herein by reference to

~ the extent permitted by law.

Technical Field
The ﬁresent invention relates to a holographic stereogram printing apparatus

and a method for forming a holographic stereogram.

Background Art
A holographic stereogram is formed using a plurality of images of an objecf
which are taken sequentially from different viewing points as its original images,
then recorded as hologram elemeénts in the form of strips or dots on a single
hologram reoor.ding medium.
For example, when forming a holographic stereogram baving parallax
information only in a horizontal direction, first of all, a 'piurality of images of an
object 201 are sequentially taken from different viewing points in the horizontal

direction to obtain a string of parallax images 202 having the plurality of images




the extent permtted by |aw. Technical Field The present invention relates

to a hol ographic stereogramprinting apparatus and a nethod for formng a

- hol ographi c stereogram Background Art A hol ographic stereogﬁgmgréh?ﬁ“md
using a plurality of inmages of an object which are taken sequentially from

different viewing points as its original imges, then recorded as hol ogram

elenments in the formof strips or dotd on a single hologramrecording

medi um For exanpl e, when formi ng a hol ographi c stereogram havi ng paral | ax

information only in_a horizontal direction, fjir # of aIJ\r a %l{l]l{,al i t% of
i mages heving hosigpatel paollax migunaiden. a FYOWAKENFIG obftdi Themetach, o8Ny
points in the horizontal direction to obtain a string of parallax inmages

202 happnavhith dindtialtes thedstrihgrgehe ?ﬁl'amkdhia%@@QOZ ibavtorded aequenialy
paral | ax information, as shown in FIG 14. Then, each imge 203 which

and- contitcertoery il Bndbs JRTZARER, SO A8 ROIGkRuhCERRRE, GRauERt '@ 1Y

(element hologram) in a strip formon a hol ogram recordi ng_ nedji um 200.
Ther ebhplagrem)hisl acteipHiotms o raebglagiamnregerdiag prediimas00.nf bh¢rsby ot o t he
horizontal direction is obtained. In this hol ographic stereogram since

R PRl st g ok nmue gt om
is obtained.

In this holographic stereogram, since each information of the plurality of
iﬁagcs 203 taken sequentially from the different viewing points in the horizontal -
direction is recorded sequentially as the hologram element in the strip form
consecutively in tﬁe horizontal direction, when a viewer observes this holographic
stereogram with both eyes, each 2-dimensional image for each of the both eyes of
the user to see appears different from each other. Thereby, the viewer perceives a
parallax image, hence reproducing a 3-dimensional image. Heretofore, it has been

considered for the hologram recording medium that it records only the 3-

dimensional image.

Disclosure of the Invention

At present, in order to reproduce a motion picture, it is necessary to have
special equipment, such as a Vfdeo player, a projecior or the like, which includes
electronic circuits. .Therefore, it has been not so easy 1o carry a motion picture and

reproducé it with this equipment. Further, when carrying a plurality of still




direction is recorded sequentially as the hologramelenent in the strip
form consecutively in the horizontal direction, when a viewer observes
this hol ographic stereogramw th both eyes, each 2-di nension ' r
each of the both eyes of the user to see appears different f?%Mag‘g'g%“Jf’o
ot her. Thereby, the viewer perceives a %aral | ax i mage, hence reproducing a
3-di nensional inage. Heretofore, it has been considered for the hol ogram
recordi ng dium.that it records _only the 3; dinensional,. e | scl psure
of “the I noLRGedn T, bbehiesriafadd Fafy dhellime SaPNEeyyroh PoolhdiShhs. <
necessary to have special equipnment, such as a video player, a projector
or the |i RENchinzgesharhwidingdheat inoi eliricuits. Therefore, it has been
not so easy to carry a notion picture and reproduce it with this
equi pnent . Fur Foether Wit drasclaeary idiffcalt pb wpdratey imageiproteskind/applicaiidns Jor
~ pictures, it has been necessary to carry themas a plurality of

phot ogr ap T i | b ther, i as
Deendi 1 Poned;a PAREITBESH Rt es AR 16 Bty Hiofo bt dtfla saing”
plurality of still pictures and for printing notion pictures on a sane
system TR¥EMbre, it has been desired to provide for a novel hol ographic
stereogram printing apparatus and a met hod capabl e of perform ng various
i mge processi hjesipet ifvdias heeaesdesitedhytoa pigddeoiior s snevel ihelegraphidy or
a notion image entered by the user and printing a hol ographic stereogram

stereogram printing apparatus and a method capable of performing various

image processing selectively as desired by a user on a still image and/or a
motion image entered by the user and prinling a holographic stereogram
accordingly.

In accordance with a first aspect of the present invention, there is provided

a holographic stereogram printing apparatus, comprising: generating means for

performing an image processing on an inputted picture image to generate a

- parallax image string; viewpoint conversion processing means for performing a
viewpoint convérsion processing on the parallax image string; image storage
means for storing therein picture images processed in the viewpoint conversion
processing means; and a printer for producing a holographic sterecgram in
accordance with the processed images read out from the image storage means.

In accordance with a second aspect of the present invention, there is
provided a method of printing a holographic stereogram, comprising the steps of:
image processing an inputted picture image to generate a parallax image string;
performing viewpoint conversion processing on the parallax image string; storing

picture images processed at the viewpoint conversion step in image storage




accordingly. In accordance with a first aspect of the present invention,
there is provided a hol ographic stereogram printing apparatus, conprising:
generating nmeans for perform ng an imge processing on an inﬂyhﬁg fﬁﬁgure
image to generate a parallax inage string; viewpoint conversiton processing
means for performng a viewpoint conver%ion processing on the parall ax

i mage string; inmage storage neans for storing therein picture inmages
processed_in . th i i conversion rocessi ng neans. .and.a printer for
Pt oduc: ng ey SpiARTECh HERGBRhIC RerShEERE 1 Ao tR RS e LG Sortges
read out fromthe image storage neans. I n accordance with a second aspect
of the prHBages readau! HAM thedmage stasage inRans net hod of printing a

‘hol ographi c stereogram conprising the steps of: inage processing an
inputted picture inage to generate a parallax imge string; performng

Vi ewpoi nt conver si on processing on the parallax inmage string; storing

pi cture images processed at the viewpoint conversion step in imge storage
23 March 2005 4 neans; and printing a hol ographic stereogramin accordance
with the gﬁOﬁﬁFSGd .in§? ) bead.out fromthe i nage storage neans. Brief
Descri pt i BHELPEEHEPTRT ﬁB% 5AV{I4Sch 2005 5 The above and ot her objects,
features and advantages of the present invention will becone nore apparent
fromthe foll owi ng description of 'the




‘presently preferred exenplary enbodi nrent of the invention taken in
conjunction with the acconpanying drawings, in which: FIG 1 is a
schematic bl ock diagramindicating a configuration of a -hol 9g5apti ?005
stereogram printing systemaccording to an enbodi nent of the presen
invention; FIG 2 is a block diagramindicating an internal arrangenent of
an-i mage processing server which nmak®s up the hol ographic stereogram
printing systemof the present invention; FIG 3 is a schematic diagram

. showi ng a nner_in which an area designation data is entered by a user;

FIG 4 is albpoakers @ndootBsipiodientng featitesniang prvetagesipy ithat pissent

- software; FIGS. 5A and 5B are diagrans each for explaining a norphing

procesnviention wikebsé@fiebyndre MEppAERO fFESIACESS foPRMiRgt deserfidnalfeind G 6
is a diagram for explaining the norphing process nore specifically;, FIG 7

i R ARSI O BRR FEi,

according to a first enbodi nent of the present invention, FIG 8 is a
schemaWi®h e ageemppny ing drawvings.an whighpl e of processing by the imge
processi ng server when the texture mappi ng process application software is

execut ed acBIGdiings t# ddhenfdticsbleerohgBint Biditdithd W eWnfPhraldén Ny gh 2005

6 FIG 9 is a diagramillustrating a Short al bumprocessihg to be executed

b y a holographic stereogram printing system according to an embodiment of the present
invention;

FIG. 2 1s a block diagram indicating an internal arrangement of an image -
processing server which makes up the holographic stereogrém printing system of
the present invention;

FIG. 3 is a séhematic diagram showing a manner in which an area
designation data is entered by a user;

FIG. 4 is a flowchart for explaining a zooming process application softwaré;

FIGS. 5A and SB are diagrams each for expléining a morphing process to be
executed by a morphing process application software;

FIG. 6 is a diagram for explaining the morphing process more specifically;

FIG. 7 is a block diagram indicating a function of the image processing

‘server when the same executes a texture mapping process application software
according to a first cmbodiment. of the present invention;

" FIG.8is a schematic diagram illustrating an example of processing by the
image processing server when the texture mapping process application software is

executed according to the first embodiment of the invention; -




short al bum processing application software; FIGS. 10A and 10B are
schemati-c diagrans each illustrating a viewpoint conversion processing to
be applied to a string of parallax images; FIG 11 is a di agsffat& 2008
speci fi cal | y explaining contents of the viewing point conversion
processing of the invention; FIG 12 is a diagramfor explaining a relation
correspondi ng between an elenent par @l | ax i mage and an el enent displ ay

i mage in the viewpoint conversion processing; FlIGS. 13A and 13B are

schematic b kdla ane e h.indicatjn n__arrangene an op i cal
System i n ol aub AiagEE avste: s shRd oG B PXGAIES bYER eogr am
printing system of the present invention; and FIG 14 is a diagram

i |1 ust stairt alpuan procsssmgpdpiflonationgsoditwaziepgr aphi ¢ st ereogram Best Mbde for
Carrying Qut the Invention A preferred enbodi nent of the present invention

wll be despf(ggerA‘ ahf€1 01 Olrb QinBhBY: Hﬁgﬂ%%%?”ﬁlﬁgfi%emw&ﬂt

drawi ngs. According to the preferred In a
hol ogr aphi c stereo ram rinti stem,for .ng a hol ographic

Ct ex SouFSian Bigprsas B be pRReT IS acHees AG PRI iEihesoer desi res i s
applied to a still pi cture I mages or a notion picture i mage which a user
. al ready hasFIGhai, isaa diagmum fot dpeuHiqallyc esplénhingagentestsr ehithowiewing t he
i mge 23 March 2005 7 storage server to be printed as a hol ographic

st er eqEliabordWirsidtPhRFE &L ©f the invention;

FIG. 12 is a diagram for explaining a relation corresponding between an |
element parallax image and an element display image in the viewpoint conversion
processing;

FIGS. 13A and 13B are schematic block diagrams each indicating an -
arrangement of an optical system in a printout apparatus that constitutes the
holographic stereogram printing system of the present invention; and

FIG. 14 is a diagram illustrating a process of forming a holographic

- stereogram.

Best Mode for Carrying Out the Invention
~ A preferred embodiment of the prcsentrinvention will be described in the
. following by referring to the accompanying drawings. According to the preferred
embodiment of the invention, in a holographic stereogram printing system for
| pr'.intinlg a holographic stereogram, an appropriate image processing which the user
desires is applied to a still picture images or a motion picture image which a user

already has. Then, an output of thus processed image is read out via the image




stereogram printing systemis capable of producing the hol ographic
stereogram after executing a software program of a hol ographic stereogram
printing process according to the invention. As shown in Fl& b, o Bhés

hol ographi ¢ stereogram printing systemof the invention conprises: an

i mage processing server 10 which perforns selectively an appropriate inmage
processing on an i mage data (video dafa) VD so as to generate a series
(string) of images, and applies a view ng point conversion processing to
this string of inages; an inage storage server 20 for ori.ng therein thus
proces§@Hag¢ﬁ§§@§f6?0@%§§@@Ea?a§H%lﬁﬁﬁﬁ@PEFbé3§§?ﬁ@“§er FSﬂBEOQWW%53
printer device 30 for producing a hol ographic stereogram (HGS) in

accor dsfeecogiahh priging sgasseds capatde sfeproducing nthenidiegiaphie skireog@en ser ver
20. The inmage processing server 10, the inage storage server 20 and the

printe [ r | ' i ngl e or may
Pe. pr oofteE & xEGutit AcyeiFad PRIREE, 4 iolopRipli Sisiodidnf piiniieipitide T 0
processing server 10 and the inage storage server 20 are provided at a
cer t ai pceIding tr the iavestienose to each other and the printer device 30 is
separately provided. In specific, a case where the imge data processed and
stored in pkeshewrelns FIG. tTn ahigrihblggaphie steeedgid@r panting osyseeranpf ¢heto a
renotely accessible printer device so as to be printed out is also
‘possi bl e, i .Qcessi [ L i onput er
Rephieh fTBERFS AP ST AP G i TERE R RS SR VS A

secti off ormn ropr i f oCessin

- picture image or a 23 March 2005 8 notion picture_imge which have been

ent er e PIOPHiate HOALE PFOCESSINE Ahatywnage datg (video data) VD 'so as to generate a
| series (string) of images, and applies a viewing point conversion processing to this
string of images; an image storage server 20 for storing therein thus processed
images processed at the image processing server 10; and a printer device 30 for
producing a holographic stereogram (HGS) in accordance with the processed
image read-out from the image storage server 20, The imagc processing server 10,
the image storage server 20 and the printer device 30 may be arranged to be
integrated in a single body or may be provided separately. Fér example, there may
be a case where the image processing server 10 and the image storage server 20 are
provided at a certain place or places close to each other and the printer device 30 is-
separately provided. In specific, a case where the image data processed and stored
in the servers is traﬁsmitted via the Internet, for example, to a remotely accessible
printer device so as to be printed out is also possible.

| The image processing server 10 has an image processing computer section

11 for performing an appropriate image processing on a still picture image or a




2. The image processing conmputer section 11 includes: a central processing
unit (CPU) 12 which executes a desired inage processing in response to an
instruction fromthe user via another conputer which is not X
application software storage unit 13 in which a plurality O?Qﬂ%@a%iﬂbs _
processing application software are stored; and a RAM 15 serving as a work
area for these inmage processing. In ghe application software storage unit
13, there are stored a stereogram character overlay application software
141, a zoom ng process application software 142, a norphing process

appl i caidtion pizturecinegb48hich havet been emtppich@ngraomessior dfpsi dwmyom EYdt war e
144,. and a short al bum process application software 145. The stereogram

' characker overlay application software 141 which is a program for

overl ayi ng or superimnposing a stereogram (stereoscopic) character on inage
data VD is selected by the user and executeﬂ i.n tBe.CPU 1?.1The zoon ng
process appilingaimags BEAGESHRS qUEPPETSe6hgyr Lhniadugdesng Ge0fial PIPSSIME: ar ea
designated by the user in the image data VD to be zoonmed gradual |y

r esponghite(CRUANL 2rwhidieskgnats an ddaired eimtegee progessing us erespdige & ea
designation data for zooming is provided by selecting two points (point 1
and poj . ' | ' r as
ahoun TSR ol Ier VO RSk b R, e R i Cor

16. 23 March 2005 9 By referring to ]a f]I_owc art in FIG 4, a s]ystem
oper at s@liwikte $1QRgE QY 13 in which a plurality of image processing apphcation

software are stored; and a RAM 15 serving as a work area for these image
©. processing.
| In the application software storage unit 13, there are stored a ‘stereogram
character overlay application software 14, a zooming process application software
14,, a morphing process application software 14;, a texture mapping process
application software 14,, and a short album.process application software 14.

The stcrcograin character overlay application software 14; which. is a

program for overlaying or superimposing a stereogram (stereoscopic) charaqter on.
R image data VD is selected by the user and executed in the CPU 12.

The zooming: prdcess application software 14, is a program enabling for-a
specific areﬁ designated by the user in the image data VD to be zoomed gradually
responsive to an area designation data entered by the user. The area designation
data for zooming is provided by selecting two points (point 1 and point 2 on
diagonal corners) which define an area to be zoomed as shown in FIG. 3 on a zoom

area designation screen displayed on the monitor 16.




execut es the zooni ng process application software 142 .in response to the
selection thereof by the user will be described in the following. Firstly,
in step S121, the inage processing server 10 cuts out a-zoo

designated by the area desi gnation data fromthe inage dat a%r%%os
step S122, a string of plural picture images is formed to be able to
gradual |y zoomin/out the designated @rea. |In step S123, a view ng point
conversion processing to be described later is applied to these plural

~ immges with_ti spatlal 1 0,as to, generate a ges
For Torm ngBY Trarenitaisnt SEYEREL G T dnaySITE CBE Ry BReR HRGSE v
undergone the view ng point conversion processing for formng the

hol ogr apbdides Hicczempimgnpicress appkicatidnasafiveaienteinstespange ivetheescl@bionnt o t he
printer device 30 in step S124, a hol ographic stereogram in whichits

| mage Gan.bey, Qﬁégfs}éﬁ&n?isb% %%9%9&1]% i‘ﬂé’%i‘ldwm% yﬁriﬂ%té stm Mieewi ng

pointsis pro uce I'ng process real'l zed by
‘executing the norphing praocess appllcat|on softmare 143 3nﬁ @E descri bed.
The noipAghgPosCsE ctRYudl G4t Oltheh ZR0BUPE 1152 Hey&nied chRnieqaHom it s
original imge to a different image. to allowits change to appear as if

- taki ngdééi%g@ti@ﬂi adimafioyn hiye filalge rdpta VBpdTheal, inl ek S122etavsang dfhplseal
I mages mely, for exanple, when a hexagonal inage shown in FIG 5A

changeél%lté,’ nlr@aﬁe{s R9Pne tb@@ﬁble%”?xadﬂglgfr’s% h?ﬁlf/ohgﬁgeﬁgﬁgﬁateﬁ g4 pol at ed

t hereb he nDrp ng process that its
change I n the images appears to prqgress gr.adu h 2005.1 In

thi s by BePid % ac‘égwmgmom%é‘g?@‘@f%l%BIQC&S%gﬂeé)ecfiesrtﬂﬁg@i%%ﬂ SARPH
“to these plural images with time-spatial parameters so as to generate a string of
“images for forming a holographic stereogram. When this string of images having
undergone the viewing point conversion processing for forming the holographic
stereogram is entered via the image storage server 20 into the printer device 30 in
step S124, a ho]lographic stereogram in which its imagé can .be. observed as
Vzooming gradually with a change in the viewing points is produced.
Next, the morphing process which is realized by executing the morphing
- process application software 14, will Be‘ described. 'ﬁae morphing is a technique
usedrwhen a certain image is changed from its original image to a different image.
to allow its change td appear as if taking place gradually by filling in spatial blanks
between these images.. Namely, for example, when a hexagonal image shown in
FIG. 5A changes into a triangular image, some intermediﬁte images are
intcrpé]ated therebetween by the morphing processing as shown in FIG. 5B such

that its change in the images appears to progress gradually.




~ novenent

~having a different rate of change, can be obtained by varying a rate of
change which is used to nultiply a noving vector between two inmages. For

exanple, in a norphing process of two original planar inmage s
shown in FIG 6, by varying its rate of change between 0 angg'@!a?%zlg?rgge
string P having a plurality of images can be generated. Here, as for an
image P1 and an inmage Pn, it is assunk® that the former corresponds to a
case where its rate of change is zero and is identical with the origina

I mage A, aniﬁtﬁe | atter corresponds to a case where jis T§te f.change is
1 and is i demiRISANOFPRIREPTOCETS; gNAEIageHHBEE syics dolprRERs IM§gfages of
the image string P on a hol ogramrecordi ng nedium it beconmes possible to
obser v@aaing andiffcremgeate dfhc}idr%ema@fﬁm@btﬂiﬁﬂgibygvﬁhqﬁﬁgcﬁ Rg@eodf ichangd ew ng
point. In this planar inmage, if observed, for exanple, fromthe left side

her ot bl uS1d ) AR g \BORF R e e SRRITS WP 2

/ a Vview ng he right "SI en obse m t he
right side, the original image B is observed. |In_the manner described

above, MEPbig PrPacss Oh dWieopREinal pharse dmages b and Reageshawn dg BIEmS,i %Y ng a
plurality of internedi ate i nages showi ng a gradual change can be produced

from t Geritine igriatd BAChAnBoBSaweERI®uaM 19 A diHdgestahg PhBavimer PPlurglier e£ess
- appl i cat i%ﬁgsoftmre 14]5,@?n the CPU 12, the igﬁage %rocesglgngb ser‘\:/yrer 10 is

i N T T e e
35 Vs At dbastormer corresponds (b a Casé where s rate of change 1t zeto and 8o O
| . identical with the original image: A, and the latter corrt_a'sp'onds to a case where its
tate of change is-1 and is identical with the original image B. By recording these
. images of the image string P on a hologram recérding medium, it becomes possible
to observe a planar image with its morphing changing depending on its viewing
. point. In this planar image, if observed, for example, from the left side thereof, the
original image A is observed, then its form changes with a movement of a viewing
point to the rig.ht side, and when observed from the right side, the original image B
is observed.
In the manner described above, according to the morphing process; the.
image string comprising a phurality of intermediate images showing a gradual
change can be produced from the two original images. Through execution of .the
morphing process application software 14, in the CPU 12, the image processing
server. 10 is enabled to generate an image string coﬁprising a plurality of

intermediate images from two original picture images entered by the user. Then,

after having performed the viewing point conversijon processing on these images of




the image string including the sequence of inmages, these inages are stored
once in the inmge storage server 20, and printed on a hol ogramrecording
medi um by the printer device 30, such that a hol ographic st r Vi ng
a norphing effect to change gradually depending on its view?%@%gﬁﬁg@ﬁfon
"as described above is acconplished. Next, the texture nmappi ng process
‘which is realized by executing the texture mapping process application
software 144 will be described. The texture mapping process is an inmage
processing for synthesizing a still picture imge data VD supplied from
t he usehe winape atrsngirdydiaghthe seqagecenofiphages thesedinagesdvastred once in
constitute at |east part of a 3-dinensional object. In order to perform
this t | [ it ' ' : ' 1.1 1in
the i e g FRBREEEc Rl p e a0 B3 1 Y AR e e

mappi ng process, li-cation software 144. FIG .7 shows a function bl ock
di agr adrinies dexica@Uaguch Fhaér%gﬁ)lf%x?ﬁﬂﬁéﬁgﬁf’g@fm Ry lngwﬁgeomlaegs%ff%?%er ver

10 when executing the texture nmapping process. Nanely, this inmge
. pr oces&hag%segnadnanga tlepridingsonsits f viewihgs daectionage desepibed pboté as 51
and a parallax image string generation portion 52 when enabled by

execut i ggglglmi%ﬁgd_t exture mappi ng process application software 144, in

a . . . . :
order t esi'ze an image of a 3-di mensional object prepared in advance

by a 3- D inmage source 3DVS and picture iymage data . VD entered by the user,
then to geA\EerXéi@eft%W% RaPPIRE PHRESSS athichay e lzﬁarba}’l PEECUIEIBEdE¥UERy whi ch
includes a plurality of images to be nultiplexed into a hol ographic

st er eogapping Proéass pphidatidR software 14, will be described. The texture mapping

process is an image- processing for synthesizing a still picture image ‘data VD
supplied from the user with a stereographic image model prepared in advance to
" constitute at least part of a 3-dimensional object. In order to perform this fexture
mapping process, the image processing computer section 11 in the image
" processing server 10 enables the CPU 12 to execute the texture mapping process
- -application software 14,. FIG. 7 shows a function block diagram indicating. an
internal arrangement of the image processing server 10 when executing the texture
mapping process. Namely, this imagé processing server 10 functions as if it has an
image mapping portion 51 and ar'parallax image string generation portion 52 when .
enabled by execution of the texture mapping process application software 14,, in
~ order to synthesize an image of a 3-dimensional object prepared in advance by a 3-
D image source 3DVS and picture image data VD entered by the user, then to
generate from this synthesized image a parallax image string which includes a

plurality of images to be multiplexed into a holographic stereogram.




The i mage mappi ng portion 51 synthesizes two-dinensional inmage VD with a
3-di mensi onal object imge fromthe 3-D. image source 3DVS and a stereogram
nodel which constitutes at |east a part thereof. The parall ' i ng
generation portion 52 perfornms a rendering process and the ?lﬁiwﬁf%ﬁag

synt hesi zed inmage fromthe image mapping portion 51 so as to generate a
string of parallax inmages. The 3-D ibkhge source 3DVS stores 3-di nensional
inmages of conmputer graphics (CG and/or actually shot stereogram
.Qperation of the inmage processing server 10 the functjon of which has been
i ndi cat ed | Rhglimage mwnmgmrb@n%«élsmtb@ﬁzw tro-démepsinnal igags ED gith
Firstly, a three-dinmensional (3-D) inage 55 fromthe 3-D i mage source 3DVS

and a -diRaional objEBgRnMER Holh tike BeDaheNResdoe BV S andl € skyedgies zed
in the i mage mapping 'portion 51. At this tinme, in the 3-D i mage , there

L co- ML ST CONSOR) oty AN dodRrt SPERRET g, PRI gt ficlince or

a facial expression devoid. of eye brows, eyes, nose, mout h and the |ike.
The 2- geiaretien poation Faqerfrmsh eendeaing procestied thedike osioa syodiesizedt he
eyebrows, eyes, nose, nouth and the like is synthesized with the 3-D

pol ygo SlorRftht N ddCRapPihg pOftich 554 hs 18 geveidies éethd GRgArdRx N
whi ch {}%ﬂe@g [c)) pol ygona%DdS?ﬁSgapi n]t he 3-D Si na%egl i's synt-heglsi zgﬁ with the

s 1

rearrangenent processing and the |like so as to generate a parallax .inage
. ZBBiSngg@phieri(ﬂGlbaIildw’?gestuaﬁa,ShﬁgbteamgrBQb to be nultiplexed into a 23 March
| Operation of the image processing server 10 the function of which has been
indicated in FIG. 7 will now be described with reference to FIG. 8.
Firstly, a three-dimensional (3-D) image 55 from the 3-D image source

3DVS and a 2-dimensional image VD with a reference numeral 57 are synthesized

-in the image mapping portion 51. At this time, in the 3-D image 55, there is
formed a stereogram model 56 of a person which has a face 56a as a three-
dimensional (3-D) polygon model without provision of countenance or a fﬁcia-l
- expression devoid. of eye brows, eyes, nose, mouth and the like. The 2-
dimensional image 57 which has the facial expression such as the eyebrows, eyes,

nose, mouth and the like is synthesized with the 3-D polygon model of the face 56a.

As a result, a synthesized image 58 in which the 3-D polygon model 56a in the 3-D
image is synthesized with the 2-D image 57 is obtained. On the synthesized image

58, tﬁe pafal]éx image string generation portion 52 performs a rendering

processing, a rearrangement processing and the like so as to generate a parallax

image string comprising images 59, 59b and 59 to be multiplexed into a




13 hol ographi Cc stereogram That is, the image processing server 10 of the
present invention, upon execution of the texture mapping application
“software 144, generates the parallax image string and after t hesl zi ng
the 3-Dimge with the 2-D still imge and perform ng the r%%ﬁé}"iq}gbﬁ
processing on the whole area. As described above, the inmage processing
server 10 which executes the textureldmpping process application software
144 is enabled to generate the parallax imge string by pasting the still
"picture jmage VD or the Iili,g on the . stereogram nodel suych as the pol ygon
model BAPSIRRRIC BSOS Bhe F‘%\hsarttﬂpn’ﬂbaée B e?ﬂﬁgsﬁcéY%rogﬁanﬁ%B’@,SQ% t hout
use of a special inmaging nethod. A series of image data constituting the
par al | fwentiege won nexeziitien lodvileg textesn mpppingd applicatioe sofewirey 1doi nt
conversi on processing are displayed sequentially on a display unit 111 of
the prj ' i t, h8-3-D3maddRth &hd | ght
exposup B Ehise it ual fmaBe SR NI R ST iSang he 3 Bimade S
respective image is recorded sequentially on a hol ogramrecordi ng nmedi um
100 as2dp stlldmage syl pedarmmeg 'ﬁ!‘?efeP FRBProcestipgpn ﬁ]&vﬁ"n}‘? MEfkort al bum
processing which is realized by executing the short al bum processing

appl i cat i onAsofi¢seribedldbowvd,| thebiamdgs produsding sérveef HY evitieht exden@s {1 The
short al bum processing is used for generating a series of consecutive
frames ' S Lo 1] f LA B2 R Ao gt Jdn@R4E- thEhat is,
t he p‘eﬁ'fff:gﬁ% éeévﬁlogﬁgﬁeh %Elggeri&én% ere isﬁégl%i éﬁa@Sth{v?é’ predet er m ned
- nunber of picture imges. For exanple; the still picture.i es fromA, B,
o -.---p@aﬂaxwmageaﬁﬁ@aﬁwpa@}ng the tsg?hvpééul’s@nemﬁg? Pﬁ/ﬁ @1 thehke gnfessed in
the foll ow ng manner. ]

stereogram model such as the polygon model and thus mapping the planar image -

and the stereogram image, without use of a special imaging method.
A series of image data constituting the parallax -image string after having
been applied with the viewing point conversion processing are displayed

sequentially on a display unit 111 of the printer device 30 to be described later (See

Fig. 13). Then, a light exposure shutter 102 is_ opened for each of these images,
and its respective image is recorded sequentially on a hologram recording medium
100 as an element hologram in the form of a strip.
| Now, the short ﬁlbum processing which is realized by executing the short .

album processing application software 14, will be described with reference to FIG.
9. The short album processing is used for generaling a series of consecutive
frﬁmcs of images from a respective frame of a still picture image. That is, the
picturé image which the user entered is copied to have a predetermined number of
picture images. For example; the still picture images from A, B, C, o Z in

frames 1, 2, 3, --- to M as shown in FIG. 9 are processed in the following manner.




23 March 2005 14 -In specific, the still picture image Ais copied to be
three pieces which are to be in - three consecutive frames 1, 2, 3; and
simlarly, the still picture image B is copied to be three pi heh
~are to be in three consecutive frames 4, 5, 6; and finally D Belr h?@b§
picture image Z is copied to be three pieces which are to be in three
consecutive frames of N2, N1 and N.14n this way, a plurality of stil
. picture |nages can be dlsplayed as if they are in an album In this case,

- whet her or i cture inmges._ ar. seguenti a

or der qucg 84 ‘shﬁl %iﬂ gd“{el YHagr ’Ss‘tﬁpﬂ%‘ﬁ(ﬁgeéﬁrqﬁt@e?%ﬁga&a tgdje can be

desi gnated by the user. Through execution of this short ) albuntproceSS|ng
appl i cifreeronsdéduivecramiss Hy 2, 3¢ andRiimdlrly, Hhe istrgpichrro desgeng iseopwd 10 is
enabl ed to generate.a string of images that constitute the albumfromthe

still gy BE Lfﬁfelei Igﬁ‘%ggsz g%:ﬂr:i)c%’%d&'fb bB&n Yafde @@ﬁsecﬁﬂ{r@ ﬁ“ﬁﬂnesui'eS | §Rgd $allgoe

server nore specifically in the fol1 ow ng. The inage
storage ser, 20 has: I. mage, conput e port ion f execgut,in overal |
cont r ofhensd glf:tﬂrﬁn@%ﬁ %t& PP hien pﬂ%%spé%%lﬁsl st 40 ‘@%ﬂ%?fﬁt d in

t he.inmage processing. server 10 and generating various rel ated data; and
an i magenstettibaseamnos tafoN-2,0N-Stamd Ny \larfhisisvayyfeo phaalign odirstﬂhp]csumr age of
~the imge data as a dat abase. The i mage conputer portion receives the

| mge ﬂ]%r%e If Eehﬁﬁgﬂggﬂ asPE &P SR ik 'ﬁnazﬂﬁﬁgﬂa 1 dfde ! R dtusotl mRge

processl proce55|ng server stores the processed

| mage datalnthelmaedat % Qrtlon such
still picture images are used as ramé 1mages, a sequential order of its display, a

- timing of switching of the images and so on can be designated by the user.
‘Through execution of this short-album processing application software 145 by the
CPU 12, the image-processing server 10 is enabled to generate a string of images
that constitute the album from the still picture images VD which the user has

_ entered.

The image storage server 20 will be described more specifical]y in the
following. Th.e image.storage server 20 has: an image computer portion for
executing an overall control when storing various types of processed image data
generated in the image processing. server 10 and generating various related data;
and an image database portion for storing various information on the storage of the

- image data as a database. |

The image computer portion receives the image data which has been
proces;sed in accordance with the various image processing in the image processing
server 10, and stores the prbccsscd image data.in the image data base portion suéh

as a hard disk drive or the like having a large recording capacity. Further, the




as a hard disk drive or the like having a | arge recordi ng capacity.
Further, the 23 March 2005 15 inmage conputer portion has various other
i mage data such as those generated by conputer graphics (CC% @toreg%d$ t he
i mage database portion, in addition to the above-nentioned 7 Yareh mage
data. Nanely, the inmage conputer portion enables for the 3-D inmages and
even front/background inmage data in atlslition to the inmge data processed
by the image processing server to be stored in the i nage database portion.
Further, the image conputer portion generates various _informatiop,on these
i rage dmage jcoaipuer pgriton havvesiabs ather BB1LS ﬂat&%i%%i}l?ﬁe\ﬁe@ﬁfat?£QYvari ous
- types of the processed i nege data which have been stored, supplies this
| nf or magj i¢TROG) dtdrabiaimet iRoTrhage dhabhee pbati@s inheddition 15t ihel
furthg??hﬁ’%ééloigf gé gchgr_rpater portion, i%lresponsg to&g control signal of an
i mge request sent . fromthe.printer, deyj 0, 0 r t ed
proces@ﬁ‘a 7 l(ﬂﬁdapchc?ﬁ?e[‘ﬁ &agﬁa‘gﬁéada%ﬁ%lg’ 6‘8‘5’ tqﬁg‘%,e g‘?ﬂ@@ﬁ% %@it hi s
read-out processed image data to the printer device 30. The inage database
por t i ornatwlies foi $heBeli twagasi and sveadftenthaskeraupd imeags dptagimadditiendech as a
hard disk drive or the |ike-stores, under control of the inage conputer
portio %e@% ledBgetéainda gePfbotadingerves 1 trostordidomnihel i ge
- associ g?tgeﬁﬁfg%ﬁ?em h gsegr?erat ed by %hg imagegconputer portion as itsg

the- i nagiaba opedim o hitther, B¢, IRREE, SoBuRGD GRITGR eb e, FHFRHLC 11

generated by execution of the above-nentioned inage processing in the
i mage prforestipngstheseimage detadindicating the contents thereor in association with

- the various types of the processed image data which have beén stored, supplies this
- information to the image database portion to be stored therein. Still further, the
image computer portion, in response to a control signal of an image request sent
from the printer device 30, reads out the requested processed image data from the
image database portion, and supplies this read-out processed image data to the

.prin‘ter device 30.

The image database portion which is provided with a large capacity
. recording medium such as a hard disk drive or the like-stores, under control of the
image computer portion, the processed image data and various related information
.associated therewith generated by the image computer portion as its database.
Now, the viewing point conversion processing o be executed in the image
pfocesSing server 10 will be described. The image string generated by execution
of the- above-mentioned image processing in the image processing server 10 needs

. to be applied with the viewing point conversion processing.




to be applied with the view ng point conversion processing. 23 March 2005
16 By the way, in a hol ographic stereogram 2, there occurs such a
phenomenon that, as shown in FIG 10A, a reproduced image 4029-Ac96@H" am
recorded i mage becones gradually distorted as the view ng polnt noves
farther froma hol ogram surface 2a. Further, with regard to the white

I'i ght reproduced hol ographic stereog}%lm a blur of the imge substantially
decreases the closer the reproduced inage 40 is constantly |located to the

hol ogr am sun . - ' h e di st L,on is
caused due tﬂﬁ%fégy’ iﬁhhagpggb%\é%?sﬂlr?%ér{gﬁgg & gt ﬁ{c%%g%g(g‘%}\ﬁggﬁh%np ]? ér{godlgéﬁs oot i ng
poi nt of a canmera for shooting the parallax inmage string and the object P;
nanel y that, ahsbewadgndilét. ab, aifeproduaed imagndl ofl sbologramrisgarded tmagehe
~reproduced i mage 40 reproduced fromthe hol ographic stereogram 2 which was

pr oduc @dcbinet iRad@dIDOARPOE] 84 ﬂﬁ@@%@mgo?@ﬂw%@@esaﬁ@ﬂfe@tﬁmn i Rledym
resulting in the déviation due to a difference between the viewng point

and the | shogt i Qj, Nt , |y, in,t.he . holographic stecreogram 2, if
" ar arnifRl ot Bl SESeedBoke ns' Pt Lk PR PR Riche° bRIoHAPRL
supplied directly as they are, w thout applying. the viewpoint conversion
pr oces siemgpgians ra bhy ofatherimags substaiialbx deeraasesi thagdoseat thetwprodugsdi nt i ng -
unit so as to generate a |light exposure imge, and if a hologram record

i mage pfapé aduBeshrRiangyIReHed tBNte 1RABE AN Guifc@ 2ROl I aBby&spétidkdmedi um
I n accordance with this [ight exposure inmge, its reproduced i mage 40

appear 3y Lfomenod Uit aflorfiol % "LaditY' Al to SERE hBY o' PSsifibRR! rifduidhst ance

between an image shooting point of a camera for shooting the parallax image string. -

and the object P, namely, a shooting distance df, is maintained also with regard to -

the reproduced image 40 reproduced from the holographic stereogram 2 which was |

| produced by the holographic stereogram producing apparatus, thereby resulting in

the deviation due to a difference between the viewing point and the image shooting
point.
Namely, iﬁ the holographic stereogram 2, if a parallax image string data
based on the parallax fmage string is supplied directly as they are, wit}lout applying .
the viewpoint con'versién processing described later, as a light exposure image data
to the printing unit so as to generate a light exposure image, and if a hologram
record image is produced by exposure and recording on a hologram rf;cording
medium in accordance with this light exposure image, its reproduced image 40
_appcafs to be focused at a point deviated deeper by the shooting distance df
relative to the hologram surface 2a as shown in FIG. 10A. Therefore, for the

holographic stereogram 2, it is necessary in order to obtain a good reproduced




relative to the hol ogram surface 2a as shown in FIG 10A. Therefore, for
the holographic stereogram?2, it is necessary in order to obtain a good
reproduced 23 March 2005 17 inmge 40 in an excellent state '@ho?tbt

di stortion and/or blur that it nust be used in such a condi# il ?'ﬂp‘%’he
eyes of the user positioned on the hologram surface 2a as shown in FIG
10A so that its viewi ng distance dV ceyncides with the shooting distance
df of the parallax image string. However, this is not practical. Wen
perform ng the i nage data processing on the parallax inmge string

- i nf or mishhge 4h$ednogxdelenpatant vaixhouteaysy distonipn and/oe Hluadkatpt oved shang
server the view ng point conversion processing is perfornmed such that

Its r egg}@d; 1f €hch ggc%gpﬁ?%ﬂe SuiRShe! %ﬁdoiﬁﬁﬁs Legt bg%'tigfltzgﬁoc{y ki ri'l'ow%rﬁfnl t he

hol ogr frace hol ogr I C stereog en it ght
exposure image data i s produced. to the hol.ographi¢c stereogra , Its
hol ogr swifpes éa @F shovragd s Mé?@gata]ﬁﬁ‘”%élg s@ngs dtkﬁéo’f‘i’(‘}!‘g'@?‘ﬁﬁmté%or di ng
mediumwi th an object |aser ' beamand a reference | aser beam being

modul agkgbtiyg Hhtardegittofakppardliax imee sirinpl djewreoer,ahislis qot grautigst al
display in accordance wiwth the |ight exposure inmage. data subjected to the

" hol ogr aphi ¢ RGP BEERIHIE IhEERY GO e RACHR, pARIR Mnad N | ¢
. constantly positioned in the vicinity of the hologram surface 2a.

" Ther ef gifeimation haged pnrthpprdalden imagg stne q dhe 11age PTAFSEHE ENCRAH
~blurring can be generated wi thout requiring for the user. to observe the
';gggg- Wid Riewiny peinteyas ersivnt provessiag ishperfioinogt auch! thae iBargaodessat i bed

~ ‘image 40 is positioned constantly in the vicinity of the hologram surface 2a of the
holographic stereogram 2, and then its light exposure image data is produced. As™
‘to the holographic stereogram 2, its hologram recording image is exposed and
récorded on the hologram recording medium with an object laser beam and a
reference laser beam, being modulated by the light exposure image displayed on a
liquid crystal display in accordance with the light exposure image data subjected to
the viewing point conversion processing described above.

Thereby, in this holographic stereogram, as shown in FIG. 10B, its
reproduced image 40 is constantly positioned inthe vicinity of the hologram
surface 2a. Therefore, a clearly reprbduced image 40 free from a distortion and
blurring can be generated without requiring for the user to observe the image with
his/her eyes positioned on the hologram plane 2a as described above.

FIGS. 11 and 12 are diagrams for explaining a principle of the viewing point

conversion processing for reconstructing a light exposure image data D2 from a

parallax image string data D1 based on a parallax image string G1 including a




FI'GS. 11 and 12 are diagrans for explaining-a principle of the view ng

poi nt = conversion processing for reconstructing a |ight exposure inage data
D2 froma parallax imge string, data D1 based on a parall ' i ng
GL including a 23 March 2005 18 series of m pieces of e|en§%?"%§9§?@%§
I-mages gl (gil, gl2, ... glm which are produced by a re-centering
shooting nethod. The |ight exposure iiBge data D2 generates a |light
exposure image & including a series of n pieces of elenment [ight exposure
i mages g2 (g21, g22, ... @&n) to he displayed on the |iquid crystal

“di spl ayerighet ppIpigresp Al elanentepynbax pmagesrgl {g5legd dhi-ciglm) prach fae wit h
the image data processing conputer displays the elenment |ight exposure

I mages pgdudedsiedl aore-tétetinghoerngsmethodradedagit oxijsacd emage dange V2 ew ng
poi nt conversion processing sequentially on the liquid crystal display so

" ecor BRI AL 1 HERBEpOe FESRE T ARG, 2 30ed BER B P RaHE) 281 =

rel ati onship between each elenent |ight exposure image g2 in the |ight.
eXpOS UPKPONGSEAEES BY (adlp @il s dEBRMITngb®aesplayednom tioliggidrarysiebr di ng
| mage 5g at each light exposure point ep (epl, ---, epn) on the hol ogram

sur f acgjsptyof THeehbloloeay @fsit@reo%gagﬁ PRORAP Sydiem Which iepaividé® wilh dhe
paral 'ax di'rection (horizontal direction) and each elenent parallax inmage

3 emonbitde i BeTsI ey B30t SmaRER Hp S Ciinkles &% and an

exposure angle of 6e. For sinplicity of explanation, each of the

. above- hesedi emdle lighhexpepusimagsoiate subjeated to the Rieswngrpginhconparsiasp?2 and

oo processing sequentially on the liquid crystal display so that an element hologram
recording image 5g be recorded on the hologram recording medium. -

FIG. 11 is a diagram for explaining a positional relationship between each.
element light exposure image g?_. in the light exposure  images G2 for
exposing/recording each .element hologram recording image 5g at each light -
exposure point ep (epl, ---, epn} on the hologram surface 2a of the holographic
stereogram 2 having a length le .in a parallax direction (horizontal direction) and

: éach element parallax image gl of parallax image string G1. At each ligh_t_
exposure point ep, the element light exposure image g2 is exposed at a viewiﬂg
distance dv and an exposure angle of 8e. For simplicity of explanation, each of the

~ above-mentioned light exposure points ep is indicated only at epl, epi and epn.
Depending on its lateral size (length in the horizontal direction) le of the

holographic stereogram 2 and a specified display resolution of the hologram

~recording image 5, the pumber of these light exposure points ep must be varied,




Depending on its lateral size (length in the horizontal direction) |e of
the hol ographic stereogram 2 and a specified display resolution of the

hol ogram recording i mage 5, the nunber of these |ight exposgw&i{gé&s ep
nmust be varied, 23 March 2005 19 however, it is assumed here _

nunber n be approximately 500 with an equi- pitch of 0.2 mm A pitch Al e of

- each light exposure point ep is identigal to a pitch of each elenent |ight

exposure image g2, and there holds the foll ow ng equation; le = n X
Ale----- (1) Further in FIG 11, a distance 1c is a shooting wdth at

shoot | hgweRer.phinpssamed hetgehat thenguiaber pdieapRIgXED tSOBéWﬁi’ A8 qUnges g1
to the nunber of m: a distance dv is a view ng distance, and a shooti ng.
di stanpﬁc]@bfi()szmlﬂi stance for shooting the parallax image string Gl. By
the way, the pitch Ale of each light exposure point ep and a shooting

width Alc of, e | epent rallax | e.. re .. not 3l .egu each
ot her. The (1 BiERdt O aibnalt sRtobeEHbeP s aPEbe b RS ehdhrn
each |ight exposure point ep on the_ hol ographic stereogram 2, there is
expos edl emant Al eapaswgdmageddds and) there heldp deufadlowingeCqRtion; ch i s
di'spl ayed sequentially on the liquid crystal display 24 at an exposure
—angle Ce. Each elenent |light exposure inage g2 has an i mge size
corresponding to its resolution, for exanple, . 640 pixels in a vertical
~direction a d_42)g Qi xel @ in a horizontal direction. The view ng point
conver si on i&r‘c? é g 1 )an i mge data processing for

Further in FIG. 11, a distance 1c is a shooﬁ'ng width at shooting the parallax
| image string G1 including element parallax images gl to the number of m, a
distance dv is a viewing distance, and a shooting. disté.nce df is a distance for
shooting the parallax image string G1. By the way, the pitch Ale of each light
exposure point ep and a shooting width Alc of each element parallax image gl are
not always equal to each other. The viewing distance dv and the shooting distance -
df are equal. At each light exposure point ep on the holographic stereogram 2,
there is exposed and recorded each element light exposure image g2 which is
displayed sequentially on the liquid crystal display 24 at an exposure angle Be.
-Bach element light exposure image g2 has an image size corresponding to its
resolution, for example,. 640 pixels in a vertical direction and 480 pixels in a
horizontal direction,
'Th_e viewing point conversion processing is an image data processing for
reconstructing a new light exposure image data D2 so as to generate the element

light exposure images g2 to the number of n by interchanging the element parallax




reconstructing a new |ight exposure inmage data D2 so as to generate the
el ement light exposure inages g2 to the nunber of n by interchanging the
el ement parallax 23 March 2005 20 image data dl to the nunbe# @%%in I the
paral l ax image string GL. In the view ng point conversion p & %n?éégthe
I nterchange of the el enent parallax image data dl is perforned by a
mnimumunit of the elenent image in®slit formwith 640 pixels in the
vertical direction-and 1 pixel in the horizontal direction. This el enent

i mage data is taken out fromthe el ement parallax inmge data dl to the
numberinufge dateallato the wwmber af m imthepaiadax imagktstingdslr & (hiayeWingwi t h an
| mage size of 640 pixels in the vertical direction and 480 pixels in the

hori zoptial céRArRide¥docdidif Hh@rln_téﬁa'ﬁéﬁg%lr?f etdlemehepanex imabt Qataldl the

Vi ewi rg poi nt conversion processing W be described nore I'n details. In

FIG 12, a_.sin el enent |ight. exposure image g2l in,Fl 11 .1,S ken as
‘a sanﬂﬁd’qrgo%‘%{/v%a & JRYPYR Bt rcggﬁws?ll’eﬁ@tnit dﬂ”&q" 10 ?§}1tr§6%]. wf’HE 6gﬁement :
|'i ght exposure image g21 is reconstructed by conputing for respective
i mage piath iatthe especilidieectmpnd pixslinghepotizontal Ajrection.nfflhis ekemeanthe
vi ewi ng point distance dv to be mapped from which el enent parallax imge

dat a . S | | dRtat f GRge
qilrg%% ﬁ%a.qg tX%EeIfezﬂufSaﬁ‘gﬁ? e %h%d&gﬁgé?}%ﬁnng%% dBtat et BicahliAvber §

string _ Vi ng ot. I'n the _ ing |ines connecting
L2, .50, iy B 19 TlgenE gt ERBoT R da ek £7 SR Aey DR vigk BEPAR ar e
considered. Its parallax image is selected fromthe parallax inmage string
Gl, wpirklshiaghe ivertidad skrctionemdat 8 pixclsam thetherizental ¢parellax)dligection. -
. Further, with'reférence to FIG. 12, the viewing point conversion processing -
will be ‘described more in details. In FIG. 12, a single element light exposure
image g21 in FIG. 11 is taken as a sample to show a condition of reconstruction of
its image. The element light exposure image g21 is reconstructed by computing
for respective image data at respective sampling points mp11, mpl2, --- mplk at
. the viewing point distance dv to be mapped from which element parallax image
data d1 based on which elemeni parallax image gl in the parallax image string G1
- having been shot.
| In the mapping, mapping lines connecting between light exposure point epl
 and respective sampling points mpl1, mp12, ---, mplk of the light exposure image
g21 and exténding below are considered. Its paraliax image is selected from the
‘ paréllax image string G1, which has the closest viewpoint to an intersection of this
mappiﬁg line m1 with the plane DV at the viewing distance dv, i.e., mp1l, mpi2, -
--, mplk, respectively. By the way, in this drawing, for simplification of

explanation, the viewpoint of the parallax image string G1 and the sampling point




mapping line mM with the plane DV at the view ng distance dv, i.e., nplil,
npl2, - --, nplk, respectively. By the way, in this drawi ng, for
sinplification of explanation, the viewpoint of the parall ' i ng
GlL and the sanpling point 23 March 2005 21 are shown to bea?%M%af%&(;g
agreenent with each other, however, it should be noted that depending on
the setting of paraneters for shootinglthe parallax inmge string Gl and
paranmeters of the hol ographic stereogram 2 to. be forned, they do not

al ways coincide with each other. The nunmber of sanpling (the nunber of

 pi xel spr& shpwnt isebp {uly liaxagieement shth eagh=ativrpbewgyer, tthshpvlghee aglskur e

I mage g21 has the pixel size of 640 pixels in the vertical direction and

- 480 pi yepdisddpentiiey bArthe @Bitilg oﬂgﬁﬁﬁidt&@-fol:%hoétiﬁgmé pagalR mhagepditingan
el enent paral |l ax T mage having the closest viewpoint, nanely, the elenent

paral | ax, i mgge. gll which has its vie I nt__at 11 1 l,e d. then a
oy al | 0 alRopur R P U Selp St GeNEt<Bhr it 2 0B Pe BuBUORLT g0 1 (e
horizontal direction present at a point oplj on a screen plane DS, at

whi ch alwayspeoigcidenwithreach shawil henember ek saopling (thesyuhercof pixcls) &an
.connecting between the exposure point epl and the view ng point npll of

the el gygpé glal?ﬁl:ﬁ! arecliomas kEuBoabekaaxé el phit texp@kret 1ase 522 M tHehe -

el enent parallax image gll intersects with the screen plane DS at a

shootin i st an f..is sanpled for ..mappin he_poi.nt 11. By .the
vay . opidieodt 4 nptern it B eyl iR eisd gl B pihirioRl, g
been shot, and there exist sanpling points to the nunber of j in each
par al | diwectreme. For exanple, there exist sanpling points opll,

For a sampling point mp11, an element parallax image having the closest
viewpoint, namely, the -element parallax image gll which has its viewpoint at
mpli- is selected, then a parallax data of 640 pixels in the vertical direction and one
pixel in the horizontal direction present at a point oplj on a screen plane DS, at
which a mapping line m11 (shown in a thick solid line) which is drawn connecting

. between the exposure point epl and the viewing point mpll of the element
~parallax image gil an_d extending toward the screen of the element parallax image
gl1 intersects with the screen plane DS at a shooting distance df, is sampled for
mapping at the point. mpll. By the way, op denotes a sampling point in the

~ parallax image string G1 having been shot, and theré exist sampling points to the
“number of j in each parallax image. For exampie, there exist sampling points opl1,
opl2, ---, oplj in the element parallax image g11. Because each element parallax
image gl is shot in aﬁ image size of 640 pixels vertically and 480 piXels

horizonta‘lly, j equals 480.




opl2, ---, oplj in the elenent parallax inmage gll. Because each el enent

parallax imge gl is shot in an-inmage size of 640 pixels vertically and
480 pi xels . horizontally, j equals 480. 23 March 2005 22 The

above- mentioned i mage data processing for the view ng point €bMeEf?My
processing is also perforned on the other sanpling points npl2, ---, nplKk,
t hereby enabling to reconstruct a newjight exposure imge g21 fromthe
paral l.ax i mage string G . The view ng point conversion processing, further
by performng the sanme inage data processing |ikew se on the other

exposur e poiliies abepéanentionede pipage efatod presessegpefatri vhe elviveimg | paht
exposure i mages g22, g23, ---, @g2n sequentially for respective exposure

poi nts i 8 i i nstruct ed
b e SERucrtRAE Brdceithe B RS HRHORRE orf 1he Dl pRE e e
object laser_beam L2 having transmtted therethrough nterferes w.¢th the
ref er efdRlY, éb@fe%a;e%mhi@gaﬁg I¢GONSHYCkATICYY ngfﬁwégreaﬁﬂa%éﬂdﬁa%ﬂlq he

hol ogram recordi ng medium 1 as an el enent hol ogramrecord inage 5g in the
form ephrallagl imhagelbinpolGigr &fi eiasvimpepgininnchvelsion precgssicimithey appl yi ng
t he above- nentioned view ng point conversion enables its viewing point to

'shift 0, r : : i dv,
ther bR PRRTP e, GG SRR A Prods BT VRE PR Yiler BhpBell P ANEE
toward the observer by the di st,ancs dv aﬁc]c%rdi ngly, .as a rﬁgulﬁ as shown
in FI GEPLdB-19hd]s eprostnses despasise clement Hght eXpesufe JBeLes 8add 224 the
vicinity of the hologram surface 2a. Thereby, the

g2n sequentially for respective exposure points ep. These light exposure image

string G2 having been reconstructed are displayed sequentially on the liquid crystal
display 24, and the object laser beam L2 having transmitted therethrough interferes
with the reference laser beam L3 and is sequentially exposed and recorded on the

~ hologram recording mediqm 1 as an element hologram record image 5g in the form
of a slit.

The holographic stereogram 2 which is produced by applying the above-
mentioned viewing point conversion enables its viewing point to shift from the
hologram surface 2a toward the observer by a distance dv, thereby- shifting a
reproduced image 40 of the hologram recorded image 5 toward the observer by the

~ distance dv accordingly, as a result, as shown in FIG. 10B, the reproduced image
40 is constantly positioned in the vicinity of the hologram surface 2a. Thereby, the -
holographic stereogram 2, when observed at the viewing distance dv, ensures for a

high precision repro_ducéd image 40 free of the spatial distortion and blurring to be

‘observed.




hol ogr aphi ¢ stereogram 2, when observed at the view ng distance dv, ensures
for a high precision reproduced i mage 40 free of the spatial distortion
and blurring to be observed. 23 March 2005 23 In the next, é@&a@“ gé&r
device 30 will be described nore specifically. The printer gh s
provided with an output conputer portion and a printer portion for

recei ving the above-nentioned vari ous2processed i mage data stored in the

i mage storage server 20 and for printing the hol ographic stereogram A
descri bed before, the printer device 30 can be provided separately from
the i mage pdndbegicit thegminter dovies S malli hagesaibndagwre speeifically. Thhe
processed i mage data can be received via any possible data transfer

format orinfG! 46iBg 30118 prbeideBteR A&, outpdt Sompere? PomGomRed WpiGhiter Porlioke. An
optlcaP systemof the printer portion in the printer device 30 is shown in

or i ni oFF AEEBE At ppanioBRl VeFE; pRoREY iafP dhfiflsiredt Fge '

optical systemfor an object beamin the gi nter device 30. The printer
devi ceirpage atorsgowarver 26 @d farprinting Ah¢ holographin stegogeam01A dascobednits a
| aser beam of a predeterm ned wavel ength, a |ight exposure shutter 102

di Sposggrdr fef AbvAXI 30 84n Be lpA6PIdcaRPhiakell PoMIthE ihRgeprotasEisgur ce
101, -agf a’ﬁgl m'erro‘rr 103. 'Ipheelp?ght expgguregrshutter ]10 V\Ill)’liCh ilzg)

- controLLed 9 8 B Pl SOTBALE PR AT THE HoRESLaid e b 2SR
received via any possible data transfer format, including via the Internet, via a
. - recoding medium or the like. -
An optical system of the printer portion in the printer device 30 is shown in-
FIGS. 13A-13B. FIG. 13A is a plan view of an entire optical system of the printer
de\fice 30 while FIG. 13B is a side view of a portion of the optical system for an
dbject beam in the printer device 30.
The printer device 30, as shown in FIG. 13A, has a laser beam source 101
which emits a laser beam of predetermined wavelength, a light exposure shutter
- 102 disposed on an optical axis of a laser beam L1 from the laser beam so’urée 101,
- and a half mirror 103,
The light exposure shutter 102 which is controlled by the output computer
poﬁion is closed when a hologram recording medium 100 is not exposed, and is
opened when the hologram recording medium 100 is exposed. T—ﬁe half mirror 103

is provided for splitting a laser beam L2 having passed the exposure shutter 102

“into a reference beam and an object beam, wherein a beam L3 which is reflected




opened when the .hol ogram recordi ng nmedi um 100 i s exposed. The half mrror
103 is provided for splitting a | aser beam L2 havi ng passed the exposure
shutter 102 into a reference beam and an obj ect beam wherej b 3 %3
which is reflected 23 March 2005 24 on the half mirror 103 BS@@%@ Bh

ref erence beam and a beam L4 which has transmtted through the half mrror
103 becones the object beam Al ong amgptical axis of the beam L3 reflected
on the half mrror 103, there are disposed as an optical systemfor the
reference beama cylindrical lens 104, a collimtor |ens 105 for

col | i manithg kalé muter ¢ dasemmasathe refergncer bgdneanidon bdams ded vildigh has
sequentially in this order of description. Then, the beam of |ight

refl _eofr%rﬁgiédt‘ﬁlébﬁé%fli lﬂ{@' K19 nid@3 103 Bﬂcﬁﬁi&%ic%ljédi'%eaﬁﬁ" indrical lens 104,

collimted _ imator |l ens 105, then reffected on the full

160, “On ¢ neAdPRBAnRRiSa! SRS WpTIERr Ladediegied om0tk bl riirenL0g Bere

transmtted through the half mrror 103, there are di sposed as an optical
syst enareadispbsedons entoptivehrysiefwddr thefriefarenon beamr ocylif8ritalr lensf10dgtai ng t he
transmtted beamfromthe half mrror 103, a spatial filter 109 which

ConMbI-NER it A8 Yéns 1@‘?01%%53#}%%11% el Rfe nc&%hT@%i%ﬁ%ﬁ%ﬁoﬁ%mor ,

collimating the object spl ay devi ce splays an i mage

of the | ect to be recorded, .and a cylindrical lens. 112 for converging
The' ob) CREHeRRHY Ta B SR Ar Attty medi um 100 n this o der o
description. Then, the beam | A having transmtted through the half mrror
103 and af tEhen, the beam of light reflected on the half mirror 103 is diverged by the

cylindrical lens 104, collimated by the collimator lens 105, then reflected on the
full reflection mirror 106 so as to impinge on the hologram recording medium 100.

On the other hand, on an optical axis of a beam 1.4 which is transmitted
through the half mirror 103, there are disposed as an optical system for the object
beam a fuil reflection mirror 108 for reflecting the transmitted beam from the half

" mirror 103, a spatial filter 109 which combines a convex lens-and a pin hole, a
- collimator lens 110 for collimating the object beam, a display device 111 which
displays an image of the object to be recorded, and a cylindrical lens. 112 for
converging the object beam én a hologram recording medium 100 in this order of
description.

Then, the beam 14 having transmitted through the half mirror 103 and after
reflected on the full reflection mirror 108 is turned from the spot beam from the
spot beam source into a diffused light by the spatial filter 109, then collimated by
the collimator lens 110, and then enters t.he display device .111. Here, the display

. device 111 which 1s, for example, a transmission type image display device such as




reflected on the full reflection mrror 108 is turned fromthe spot beam
fromthe spot beamsource into a diffused light by the spatial filter 109,
then collinmated by the collimtor |lens 110, and then enters $EF g%s | ay
device 111. Here, the display device 111 which is, for exanpfMargh2005
“transm ssi on type i nage display device such as 23 March 2005 25 a liquid
crystal panel, displays an image thergon in accordance with a processed

i mage data sent fromthe inage processing server 10 via the inage storage
server 20. Then a light having transmtted the display device 111 after

havi nga heand ¢mstdl @hﬁéﬂ,idis;ﬂﬁEQraﬂaﬁﬁ@gel\’iﬁd‘rebﬂﬁniamgﬁiaﬂicsnhﬂ_heﬁpmeﬁib@ |
di splay device 111 enters the cylindrical lens 112. Then, the |ight having

transm.tted rou t i.spl ay. | i nyer i orlzaont al

i 7 oot IEE g SHE TGP dRP RSt SSe Sl i TRy Tl ierfde. <
into the hol ogramrecordi ng nmedi um 100 as the object beam Nanely, in this

~printe20pofhenry lightrigveng itansmigied theodispiry diesireay 1dcafierehavingebrear s t he

hol ogram recordi ng medi um 100 as the object light of incidence in the form

of st idulatER i acédrdhBoWigN@RAnsA e dispRly el v tmefcﬁgfgayelebﬁ%mﬂnéxﬁég into
one main surface of the hol ogram recordi hg nmedi um I00" whil e the obj ect

~beam _egter .iq:[%t O]lth her main surface of the hol ogramrecordi ng nedi um
100. 1 ?le,n a1 §hgs nce beamis caused to enter the one of the main

surfaces of the hologram recording nmedium 100 at a predeterm ned angl e of
i nci dence whhém thee lighte baving drarnssnitiad s ifough etheedisplay odereice stk isf t he
mai n surfaces of the hol ogram

converged in a horizontal direction by the cylindrical lens 112, and this converged

light enters into the hologram recording medium-100 as the object beam. Namely,

in this printer portion, a projection light from the display device 111 enters the -

- hologram recording medium 100 as the object light of incidence in the form of

strips.

Here, it is arranged such that the reference beam enters into one main

surface of the hologram recording medium 100 while the object beam enters into

the other main surface of the hologram recording medium 100. Namely, the

reference beam is caused to enter the one of the main surfaces of the hologram

recording medium 100 at a predetermined angle of incidence while the object

beam Is caused to enter the other side of the main surfaces of the hologram

recording medium 100 with an optical axis of the object beam aligned substantially

perpendicular relative to the hologram recording medium 100. Thereby, the

reference beam and fhe object beam are arranged to interfere with each other on the

hologram recording mediunj 100 thereby generating interference fringes due to this




recordi ng medium 100 with an optical axis of the object beam aligned
substantially perpendicular relative, to the hol ogramrecordi ng nedi um
100. Thereby, the reference beam and the object beam are ar e
interfere with each other on the hol ogramrecording nediun1§€@gvﬂééﬁ%§
generating interference fringes due to this 23 March 2005 26 interference,
and-this interference fringes are rec?gded on the hol ogram recordi ng
~medi um 100 as a change in the index of refraction. Further, this printout
portion is provided with a recordi ng nedium feed nechanism 113 whi-ch under

the cojftedtreate ! fied ohisputertaene Bin®@ar dreaBcsARAf R the h@fo@éﬁﬂltﬂe‘éﬂfdiﬂ the
hol ogram recor di ng nedi um 100. Every tinme when an i mage ~based on t%e

zoom n 0 d data generated in.t i.mage processing server 10 is
recor d'g’cﬁaggﬁme%o? 85?’5%81@&9‘?186’( 8f5‘?rﬁ*?ﬁt]°ﬁol ogram) on the hol ogram
-recordi ng nedi um 100, this recording nmedi um feed nechani sm 113 feeds

i ntermitt enfipheyy thire phisiteeir portidre ne proypisiedi with a hechnlingr mediea diedid ng
medi um 100 which is set in a predeterm ned state on the recordi ng nmedi um

feed rmebRaisM 113 IvhRhNAFRINES dontd] GFthé @uﬁ@&%g@cg?&ﬁ@n Quh FUEd

conputer portion. Thereby, the above-nentio | e sed on the zoom ng
processed data,is,s entiall d consecyt..ve recordedq as the hol ogram
el eneﬁp?%'ﬁnﬁﬁliﬂ)ﬁ(S)tPSSl?qgﬂgPéﬁorr%f’ﬁgng ﬁ@@ﬂm Lliéé iﬁz?lﬁ’eumﬁl t 2 T38Ect i on.
In the printer portion, it is desirable that the length of the optical path
of t héasedioar eczodmigtg pragiesst datalgeneraded an tharimage pi@@ssing sentar1bhg i nto
t he hol ogram

is recorded as ome hologram element (element hologram) on the hologram

- recording medium 100, this recording medium feed mechanism 113 feeds
intermittently by one hologram element portion, the hologram recording medium
100 which is set in a predetermined state on the recording medium feed mechanism
113 in response fo a control signal from the output computer portion. Thereby, the
above-mentioned image based on the zooming processed data is sequentially and

“consecutively recorded as the hologram element on the hologram recording
medium 100 in the horizontal direction,
~ In the printer portion, it is desirable that the length of the optical path of the
reference light reflected by the half mirror 103 and entering into the .hologram
recording medium 100 be subsfantially equal to that of the object light transmitted
through the half mirror 103 and entering into the hologram recording medium 100 '_
‘'via the _display device 111. This improves interference between the reference light
and the object light and hence the image quality of the holographic stereogram.
Further, in the printer portion, a diffusion plate may be provided on the light

path of the object light for improving the image quality of the holographic




recordi ng medi um 100 be substantially equal to that of the object |ight
transmtted through the half mrror 103 and entering into the hol ogram
recordi ng medi um 100 via the display device 111. This inproves
i nterference between the reference Iight and the object I|ightMafehR@Re
the image quality of the hol ographic stereogram Further, in the printer
portion, a diffusion plate may be proytded on the light path of the object
light for inproving the image quality of the hol ographic 23 March 2005 27
stereogram By provision of such diffusion plate, a noi se conponent
- cont ai rséefepgranm. hByqgirpeision iofjistich sliffosivn grletd, onaiss wompmieht comiaingat in
Intensity distribution of the object light incident on the hol ogram
recor di LU A 20D 1 Q Vi t REifnd hdi - <ibiRe s
ol ogr n IR SRl 10 UsSihe Dol MENCHARhSly MeDEUBR UL BRT
manner, .a havi.ng a sirip-shaped opening therein corresponding to the
shape SbedEm) H@lfﬁ?ﬂte%ﬁ%wdq&rag} é@@rramg,rrsﬁcﬂawgéeo JBBHOVIE 30 { usi on
-pl ate and the hol ogramrecording medium 100. By arrangi ng such mask, a
-super f linnags quatity ofithef prodacebheluigraplgbsterdogrbused by the diffusion plate is
masked by the mask thus enabling a hol ographic stereogram of higher inmage
quality to u | V=Y | &1 e i
i rect ] ont o PhE, Siks, dingdaE dhe BATGth PEHRIRE Randeh Skl Hatile
one-di nensi onal diffusion plate for djffusing _ the o?]jéect light in the
vert i c8ISTHPrSBEPsS APFRIPEHBCISD ¢PHEPUMIRS (o theyFhanseihsrhalpgrany gleapent | gt -
By arranging this one-dinensional diffusion plate, the object light nay be
di f f usésd preferdtdyvanangeal bdiwemt than dififthsioni slatd anththenhplogrami seodirdiagt i on of
the ' ‘

medium 100. By arranging such mask, a superfluous portion of the object light - -

diffused by the diffusion plate is masked by the mask thﬁs enabling a holographic
stereogram of higher image quality to be produced.

For ﬁssuring a viewing angle in the vertical direction for fhe- holographic
stereogram in the printer portion, a one-dimensional diffusion plate for diffusing

. the object light in the vertical direction may be pfovided on the light path of the
object light. By arranging this one-dimensional diffusion plate, the object light
may be diffused in the vertical direction, that is, in the major axis direction of the
plroduced hologram -element. Thus the holographic stereogram produced has a.
viewing angle in the vertical direction.

However,r if such a one-dimensional diffusion plate is arranged in this
manner, a louver film having -a fine lattice in the form of a bamboo blind is
desirably arrayed betwécn the -hologra-m recording medium 100 and the one-
~dimensional diffusion plate. By arranging the louver film in this manner, the

reference light transmitted through the hologram recording medium 100 can be




produced hol ogram el enent. Thus the hol ographi c stereogram produced has a .
-.viewmng angle in the vertical direction. However, if such a one-di nensional
diffusion plate is arranged in this mnner, a | ouver film hayi ng a_fine
lattice in the formof a banboo blind is desi rably arrayed B2Maeh20%2
‘hol ogram recordi ng medi um 100 and the one- dinensional diffusion plate. By
arranging the louver filmin this manpgr, the reference light transmtted
t hrough t he hol ogram recordi ng nmedi um 100 can be 23 March 2005 28
prevented from being reflected by the one-di nensional diffusion plate to
r e- ent @revdrited fiaindredang refiectad iy thedonendi®@nsitnel difugjonptite o Brentgr am
printing system described herei nabove can print the desired hol ographic

stereo%@ﬁh%%ﬁll%%mf éYnfRﬁﬁﬁqOI@.ng the stereogram character overlaying
p e

process ng ocess texture nmapping process, and the short

al bum process W|th respect to the still picture S su I|ed by the
user. Furthdhe hdlags yestsﬁ@@é%@lmgﬁwg élﬁ“?ﬂ’ed?ﬁ%‘gag ] Q%C%i;VQF 10

performs may include a processing to wite a planar character on a still

pi ct ur ghe idBfred ehbRigespldt stercvgsimi by atlautivtly eerfagengutidesgoeegtane i mage
processing. In this case, also, it is done by overlaying the planar

char act; a%fbrtcn?er?aydﬁé b&sY fhe in ggsinldclessf Yht qg%turé %&Jﬂﬁggjﬂ%%esg ng

server may per rrage proces (0] I’T'DVG

pl anar or stereogram characters. Still nore, the inpge proce ng | ch the
, mege pnd the show adlapypdirogess w1th respect to the sfill picture 1mages supp 1ed yi

user.

Further, the image processing which the image processing server- 10
performs may include a processing to write a planar character on a still picture‘
“image entered or on a string of picture images undergone the image processing. In
this case, also, it is done by overlaying the planar character on the still picture

. image. Still further, the image processing server 10 may pcrform image processing
to move, rotate, and zoom the planaf or stereogram characters.

Still more, the image processing Whi-chrthe image processing server 10
performs may include.a flipping process to turn sheets of still picture images
flipping around a vertical axis y. Still further, it may include a rotation processing
- to rotate the still picture image itself on the plane.

Furthermore, the image procéssing which the image processing server 10
performs may include a process to write planar characters on'a motion picture
imége entered or on a string of motion picture images subjected to the image
processing. Also, in this case, it is carried out by overlaying the planar characters

on the motion picture images. Still more, the image processing server 10 may




perforns may include. a flipping process to turn sheets of still picture

images flipping around a vertical axis y. Still further, it may include a
rotation processing to rotate the still picture inmage itsel£ @{;\/ths @ane. '
Furthernore, the inmage processi ng which the imge processing 3 Mareh 29t :
perfornms may include a process to wite planar characters on a notion |
picture inmage entered or on a stringzof notion picture images subjected to

the image processing. Also, in this case, it is carried out by overlaying

~the pl anar characters on the notion picture inages. Still nore, the inage

pr ocesperfgrmenvhrinigerapce@singas ho BODE, Platgyer zoom theghahamdmipetoressi ng as
- to nove, rotate, or zoomthe planar characters or the stereogram. '
char achiy SeRRoHIA R AR RoliBRYISE HhAgR! . he above- mentioned
vari ous | nmage “processi ng operations y ‘be perfornmed not only on the still
picture imges, but_ al so on the notion picture images alike, In this case,
after ent er FHYDRLLIERUOVETTIFBUPRRY YETI0HS THIRBE RIGSESHRS PSRIRPSsaY e 10,
and by changing the viewing direction, the user may observe the
hol ogr paffiormeddtiainogliycbur thei stild epichaei ngagesdboyaise bhethebmatione pidtored
various inmage processing on the hol ographic stereogram Although the
| nvent g h351iRECIHGRRT LRI difbrl LieRRET FloifRfh bR bhRads 16Uk iadeor o
of parti ari'ty, obviously many chang&s, variations and conbinations are
possible therein. It is tggyrefore t o, be ,understood that any nodifications
will DFOSFatRg ety SiiteARALY chaneing he déeWmefirgcling dhe peel MAyRBRerver t hout
departing fromthe scope of the present invention.

the holographic motion picture images having undergone the above-mentioned

- various image processing on the holographic stereogram.

Although the invention has been described in its ‘preferred form with a |
certain degree - of particularity, obviously many  changes, variations and
combinations are .possib]e therein. It is therefore to be‘understood that any
modifications will be practiced otherwise than as specifically described herein.

without departing from the scope of the present invention.




30 Cains 23 March 2005 1. A hol ographic stereogram printing appar at us,
conprising: generating neans for perform ng an inmage processing on an

i nputted picture image to generate a parallax inmage string; viewpoint
conversi on processing means for perfornming a viewpoint convef3Msakch 2005
processing on said parallax i mage stPPng; image storage nmeans for storing
therein picture inmages processed in_said viewpoint conversion processing
nmeans; and a printer for producing(QaHB$ographic stereogram i n accordance
Wi th said .processed inmages read out fromsaid i rage storage neans. 2. The
hol ographi ¢ stereogram printing apparatus as clainmed in claim1l1, wherein

sai d i]]mage ‘QFE'BE)%% '1‘—'?‘93&960%%5{}?ﬁ?ﬁﬁ%gﬁ%{ggﬁlgﬁ&ﬁa&? a selection thereof. 3.

The hol ogr aphi ¢ “st'er eogr a M -aimed in clai m 1,

wherein  saleflelafiRpt feshsP Gt Héﬁoﬂnﬁﬁgeaﬂ 'i‘[?lh C%?oé‘ésﬂh LS &l f’ce@.r;ﬂ(\ftjupfg by a

“user. 4. Anethod of printing a holograp stereogram conprisi‘ng t
st eps infage taTp@Rrile QGREA1RInRAPe kgt t ed picture image to generate a parallax

i mage string; perform ng viewpoint conversion processing on said parallax
" inmage stringewpdint cogvapsioh precdssimgememisofigsgatbrating al diewipaRoiohivesiver si on
step in image storage neans; and printing a hol ographic stereogramin
accor @apressing oh seid prplaxciesagedtipigst ure i nages read out from said i mage
st orage neans. . .
image storage means for storing therein picture images processed in said
viewpoint conversion processing means; and
a printer for producing a holographic stereogram in accordance with said
processed images read out from said image storage means.
2. The holographic stereogram printing apparatus as claimed in claim 1, wherein
said image processing is performed in response to a selection thereof.
3. The holographic stereogram printing apparatus as claimed in claim 1, wherein
said inputted picture image includes a picture image provided by a user.
4. A method of printing a holographic stereogram, comprising the steps of:
image processing an inputted picture image to generate a parallax image string;
performing viewpoint conversion processing on said parallax image string;
storing picture images processed at .said \}iewpoint conversion step in image
storage means; and
- printing a holographic stercogram in accordance with said processed picture
images read out from said image storage means.
5. The holographic stereogram printing method as claimed in claim 4, WhBI"GiIl
said image processing is performed in response to a selection thereof.

6. The holographic stereogram printing method as claimed in claini 4, wherein

said inputted picture image includes a picture image provided by a user.




5. The hol ographic stereogram printing nethod as clained in claim4,
wherein said inmage processing is perforned in response to a sel ection

t hereof. 6. The hol ographic stereogramprinting nmethod as clained in claim
4, wherein said inputted picture image includes a picture i nkgMamiidPed by
a user. 23 March 2005 31 ABSTRACT A hel ographic stereogram printing system
capabl e of printing a holographic stereogramby selectively performng a
desired i mage processing on a still picture inmge or a notion picture

i mage entered. The printing systemis conprised of an inmage processing
server (10) for selectively perfdﬂﬂ?ﬁ@A&gFinage processing on an inage
data, an inmage storage server (20) for storing the inmage data processed in
t he i mage processing sever, and a printing device (30) for printing a

hol ographic stereogramin accordance with the processed i mrage data stored

‘0 the Tk hofégrra%gzec sst%;e\:lggrrhm printing system capable of printing a holographic

stereogram by selectively performing a desired image processing on a still picture
A.image or a motion picture image entered. The printing system is comprised of an
~ image processing server (10) for selectively performing an image processing on an
image data, an image storage server (20) for storing the image data processed in
the image processing sever, and a printing device (30) for printing a holographic
stereogram in accordance with the processed image data stored in the image

storage server.




