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7 DESCRIPTION
HOLOGRAPHIC STEREOGRAM PRINTING APPARATUS AND A METHOD

THEREFOR

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

~ the extent permitted by law.

Technical Field
The present invention relates to a holographic stereogfam 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




[err]  Abstract: A holographic stereogram printing system capabl e of
printing a hol ographi c stereogram by selectively performng a desired

. image processing on a still picture inage or a notion picturgs;WRes
entered. The printing systemis conprised of an inmage O procg%S|ng gg?%er
for selectively perform ng an i mage processing on an i nage data, an inmage
storage server for storing the image 2data processed in the imge
processing server, and a printing device for printing a hol ographic
stereogramin accordance with the / processed jmage. d stored,in the
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PRI NTI NG APPARATUS AND A METHOD THEREFOR Cross Reference to Rel ated

Appl i capBaRhithi condfRltes aie s@ﬂn% loithe pafallaki images 202nsnesardedisequemiglyi cat i on
No. JP 2000- 315969, and the disclosure of the application is incorporated -
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and a method for form ng a hol ogr aphi c stereogram .
hologram) in a strip form on a hologram recording medium 200. Thereby, the
~ holographic stereogram which has parallax information to the horizontal direction
is obtained.

In this holographic stereogram, since each information of the plurality of
iﬁagcs 203 taken sequcntia]]y 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 to carry a motion picture and

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




Background Art A hol ographic stereogramis fornmed using a plurality of

| mages of an object which are taken sequentially fromdifferent view ng
points as its original imges, then recorded as hol ogram el egg@aﬁ:ﬂ Eo&é’le
formof strips or dots on a single hologramrecordi ng nmedi um™ For eXanpl e,
when form ng a hol ographi c stereogram haying parallax information only in
a horizontal direction, first of all, a plurality of inages of an object
201 are s ential Ly taken fromdifferent wviewn oints,in th orizpental
i rect s on PLGTRe df és' BERR PGBty 4B Gy Bt o8 Ry ot BRaR g aBREy "o
| mages 23 March, 2005 2 having horizontal parallax information, as shown in
FIG 14. PHeted mrges, eidwldipgdhem itraraityims utes the string of the parall ax
i mges 202 is recorded sequentially and consecutively in the horizontal
direction as aFochegrithagl seemidifielitterdperhtd ingagedprocessing rdapplications fora

- hol ogram recordi ng nedi um 200. Thereby, the hol ographi c stereogram which
has par al i af rgﬁ?r'a" ; ' ki i i~ th S ' S
hol ographpﬁﬁg?grée) g];rahlﬂpgf %élgr@géﬁéié%?%rt ﬁgﬁﬁ@ I?Ete'o?)lspﬁra %;&glﬁ g?nrr‘tae'g;es
203 taken s§guent lally fromthe different viewing points in the horizontal
di recti onS¥S$*Mbcorded sequentially as the hol ogramel enent in the strip
form consecutively in the horizontal direction, when a viewer observes

t hi s hol ogr aphilberefoeg,edigihas eem bidgsires, do, psavide2fel rankovelalholegigphicor
each of the both eyes of the user to see appears different from each

ot her. Thgreeédgrdmepmwrap?@rét@is}/@ﬁdaa protadd agapdiiecof erformingrHetisng a
3-di nensional 1mage. Heretofore, it has been considered for the hol ogram

recor di ng; RaL WRoLB&Lingt s&IBEMIEly £0!desiR8 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




di mensi onal inmage. Disclosure of the Invention At present, in order to
reproduce a notion picture, it is necessary to have special equipnrent,
such as a video player, a projector or the like, which inclu e ni c
circuits. Therefore, it has been not so easy to carry a nntigﬁfg?glb%%ﬁgnd
reproduce it with this equipnent. Furthef, when carrying a plurality of

s}iIY|23 Nhrchh2005 3 pictures, it has been nﬁchsary Lo carry thfglas a
Purt ner.* reariks SRR o st 0B SRR Soreh L A5 P oo I PRy ¢ or

printing a plurality of still pictures and for printing notion pictures on
a same sif8eaes readpet Hem the image plosa0aEReansl to provi de for a novel

‘hol ographic stereogram printing apparatus and a net hod capabl e of
perform ng various imge processing selectively as desired by a user on. a
still image and/or a notion inmge entered by the user and printing a

hol ographi ¢ stereogram accordingly. In accordance with a first aspect of .
the present invention, there is provided a hol ographic stereogramprinting
appar at us, .c ri sing: nerating neans for perform ng an i nmage processing
on an inpﬁf'?g?eﬁf:ﬂ?ﬁ&éo?ﬁ:@g@r?‘g'- erate a parallax inage string;

Vi ewpoi nt conversi on processing neans for performng a viewoint
conversion processing on the parallax imge string; inmage storage neans
for storing therein picture i mages processed in the viewpoint conversion
processi ng neans; and a printer for producing a hol ographic stereogramin




‘accordance with the processed inmages read out fromthe image storage neans.
In accordance . with a second aspect of the present invention, there is

provided a nethod of printing a holographic stereogram conpsd giaPg, 566

steps of: inage processing an inputted picture inage to generate a

paral |l ax i mage string; perform ng viewpoint conversion processing on the

paral l ax image string; storing pictuse imges processed at the viewpoi nt

~conversion step in inmage storage 23 March 2005 4 neans; and printing a

- hol ographi c,stereogramjin accordance with the processed inmages read out
fromthe ina%@ aporeagadnother objeds, Murqsmandnadvamtngen@wtﬁgsp12$Mrch

- 2005 5 The above and ot her objects, features and advantages of the present

i nvent iiventioh! WiHcbseomer smappapgdenf fedint ke fRllodwnBY déassstidt igfnagf the
presently preferred exenplary enbodi nent of the invention taken in

<onenabteRty Hrt i R RARE ARG b, i ebofitaken iy chuidshon

stereogram printing systemaccording to an enbodi nent of the present
i nvent Wath thejaccomppey mguiigawings,dgrahichndi cating an internal arrangenent of
an image processing server which nakes up the hol ographic stereogram

om e THIOTIOh, (IRt bIGoatlenn, Fitad s S ey
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; -




FIG 4 is a flowhart for explaining a zoom ng process application
software; FIGS. 5A and 5B are di agrans each for explaining a norphing
process to be executed by a norphing process application sob4 ‘%25‘# 6
is a diagram for explaining the norphing process nore specifrcally; G 7
is a block diagramindicating a function of the inmage processing server
when the sane executes a texture mappfng process application software
according to a first enbodi ment of the present invention; FIG 8 is a
schematic diagramill.ustrating an ex l.e.of processin the | e

o 0cessi ng. RT3 el e S AP Ge e i R ereiet Bor e i s
executed according to the first enbodi nent of the invention; 23 March 2005
-6 Fl Ghat albuan grecpsaing dpplitatiani sodgivearehort al bum processing to be execut ed
by a short al bum processing application software; FIGS. 10A and 10B are

a_short _ i cation sof t\ _ are
schemati ¢ diRgSamBALash j0iUREIRheihGR Hia@yAnk ach SRRVREHIOR DIRERSRI N0 tO

be applied to a string of parallax 1 nmages, 11 1's gram for

specifically expl aining, conteni.s,of the viewn poi nt conver si on

o o eSS TIoR Rt RIS B aPRlied 7 2 Sdng of PagHUR RECS P! a1 ni g rel ati on
correspondi ng between an el enent parallax image and an el enment display

- inmage in thelGi ébpsi atdiagrane risr apecHicadlys skphiniEpGontifA afh thel I wing
schemati c bl ock diagranms each indicating an arrangenent of an opti cal

syst eAr?,(gth %Mérgfw%&g&qﬁgw%é Nafentppstitutes the hol ographic stereogram

printi‘ng systemo e preSent inventioh;, and FIG 14 is a diagram

' us_t rati Wé %% %ié)érahorfcq} ggpﬁniﬂi%lgog rr%Paq}o% corresponding between an |
element parallax image an& 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 Best Mdde for Carrying Qut the Invention A preferred enbodi nent
of the present invention will be described in the following by referring
to the acconpanying draw ngs. According to the preferred enbogi b the
invention, in a holographic stereogramprinting systemfor printing a

hol ographi ¢ stereogram an appropriate imge processing which the user
desires is applied to a still picture7inages or a notion picture inmage

- which a user already has. Then, an output of thus processed inage is read
out via the image 23 March 2005 7 s oragﬁ,server to be pri teid as.a -

hol ogr Si9AREE Y&V odP abs PIIRIEdnat Gyr TP SHABYFAM pr i f’tﬁtP QPLPBIG i s
capabl e of producing the hol ographic stereogram after executing a software
progr aspep¢ograho ipegitagh bﬁstéﬁﬁﬂ@@@lﬂaﬂb pofi prodiging ehedmlogapbidistyedgranhe
invention. As shown in FIG 1, this hol ographic stereogram printing system
of the_gi ' 0, [,SES; ' I: - Wi C or s
sel cor Fef KBkl SO RSprARa 808 IIBERME G Ebuian bhimhle TS 0L
VD so as to generate a .series (string) of inmages, and applies a view ng
poi nt aerrreing bhtheripyesdohg to this string of inmges; an image storage
server 20 for storing therein thus processed inages processed at the inage
processi ng $&f ¥eswhOin #G. d, phisthelogaphicesidfedegam priadugi sigtemhof olge aphi ¢
stereogram (HGS) in accordance with the processed 1mage read-out fromthe

Sorver oy bRk n, ks RRSRESERR R, ARG ort S SRCUTRACME' 77700

- . single body or may be provjded separately. For exapmple, there may be a
case WHRRIOPIIHC ITHage PHGSERE HyaR 48P dafs @ridee data) M sosdegfncsdeier 20

e 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




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 i mage data
processed and stored in the servers is transmtted via the &gh&raﬁo gor
exanple, to a renptely accessible printer device so as to be prin e‘doout _
is al so possible. The i mge processing server 10 has an inmage processing
conputer section 11 for performng ag appropriate inmage processing on a
still picture image or a 23 March 2005 8 notion picture i nage which have
been entered, and a nonitor 16 as shown in FIG 2. The inmage processing
conput efotimcpioturelitnageckhibhshave bent entergst, eadssinegitondGtas(srown IFAi ch
executes a desired inmage processing in response to an instruction fromthe
~user vika another conputer which is not shown; an application software
storag€ unit 13 in which a plurality of inage processing application
software are_stored; and g RAM 15 serving as. a vyork area for these. i mage
processi ng. Thg meaﬁﬁ?qeé%lpgO?P@Bme\}ilaﬁeé’“gflof]adgc AFs: ﬁf,enffﬁLrPéoﬁqsém& ored a
stereogram character overlay application software 141, a zoom ng process
appl i cahito{CBUYt 1Rrehich48xeartemrapldesigedrineges papssingt imrrespbnssate apd3,; a
texture mapping process application software 144,. and a short al bum
proces %s%%'tibﬁafﬁbﬁnthx%qigfw&;]aea#ﬁer DBfhptht & GRRILLE #OA Jﬁraxpxﬁﬂi@a\ﬁon
application software 1 Ich'is a programior overlayi'ng o

superinposi ng a stereogram, (stereoscopic). character on inage tag. VD is
sel ect seftwpra [EOTAg@ rUTH d%k’éc‘ﬁb@g" 2nP W{é‘)l'@i?@?l]??agﬂw@“%%ﬁ% aBIC’iﬁE w
application software 142 is a programenabling fora specific area

desi gngéfeehaky arbestoredl and ahRAMBRJS satvinyDRist @ werk covedfqr titseal inyage

©. 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.




responsive to an area designation data entered by the .user. The area
designation ‘data for zoomng is provided by selecting two points (point 1
and point 2 on diagonal corners) which define an area to be Pﬁ_‘j

shown in FIG 3 on a zoom area designation screen displaye on e nonitor
16. 23 March 2005 9 By referring to a flowhart in FIG 4, a system
operation when the CPU 12 executes th2 zooni ng process application software
142 in response to the selection thereof by the user wll be described in

| the fol | ow Firstl i the cess r 0 cuts
~ out a zooni %’ ’érf%%"‘tgeé Ejrf[;?t ﬂhfgﬁ/ ﬁi Gafed SY&@Z‘?QRE{%? th tﬁ mt}é i mage
data VD. Then, in step S122, a string of plural picture imges is forned

to be ahé@téwl]wmmg/pmm applocatidrsoftesieghby imdreapemse tol theseletiBn23, a
viewing point conversion processing to be described later is applied to

t hese H{e%@fr b#f’fflgﬁei’“&ﬁﬁ Eé 'Ifesagg% da tﬂ@?@iﬁ’@&/ﬁ{rﬁg ngﬁﬁ’f iff Srléﬁet}fb string

i mages ormng ‘a hol ogr I C stereogra tring of inmages
'haV| ng, undergone the vi evmlg}g poi nt conver si on essi n% g formng the
hol ogr HPAEE ProcesséRerery§is 10hCitse @Uti% 20881 N 2 ey gpatctdeby etheodraant o t he

printer device 30 in step S124, a hol ographic stereogramin which its

- i mage dagighstio®ldatr fresh ae imageiduga O/ladUuEhdry iwi stép S1A2anagdring dfhpluvalewi ng
points is produced Next, the nDrphlng process which is realized by

execut Jpgﬁmf]g&?mg@erspi? Pmell Q%5 ﬁbl%%' %ﬁﬁhhﬁg 7280 W0t iiféd&!]hhat%ﬂ da‘ii cribed.

The no ni que use nacertan inmage is changed fromits

orlglnal i ma toadlfferentlrrae to allow its cha 0 appear as if
¢ aki nglTbSEBE 1gRaduHEPYRS POFH QG An 9%@1%9&&@68655?&%&{ S ipplied

images.. Nanely, for exanple, when a hexagonal image shown in FIG 5A
changeﬁ) tigse lﬂutar]ii@mdsawinhnﬁgm-smm pandmeteedsatas fongewsate @ 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 image 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 te 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 intermediete images are
intcrpe]ated therebetween by the morphing processing as shown in FIG. 5B such

that its change in the images appears to progress gradually.




~interpol ated therebetween by the norphing processing as shown in FIG 5B
such that its change in the inmages appears to progress gradually. 23 March

2005 10 In this norphing process, an inmage string (a series i ,
each imge having a different rate of change, can be obtai neé%"a’g@%@ﬁ%g a

rate of change which is used to nultiply a noving vector between two

i mages. For exanple, in a norphing ptécess of two original planar inages A
and B as shown in FIG 6, by varying its rate of change between 0 and 1,
an image string P having a plurality of 1nmages can be generated, Here, as
for an i magdn PRISIHQTRINNERIGESISy 2N iMAags HEBG@aSCTieh A1 IMeeasyy EB#&%esponds
to a case where its rate of change is zero and is identical wth the

origi ‘nhhvinF&iiﬁeraﬂdrﬁtheJﬂ clidnge, coanrtespbruised dyavandggwheste of shardg e of
change is and is identical with the original inage B. By recording these

i mages _Qf: &k e . r econes

- possi bl ]d% (tl;se 8 @v@é{lgﬂg%gg&ﬂlﬁgﬁ%@%&ﬁeéﬁﬁp g%@ﬁ?ﬁg"ﬁ%ﬁ pcig’p]g]n%?ng on
its viewing, point. In this planar image, if observed, for exanple, from

" the | emorphing prrgessof twveorlgmabpmariIWSAAi@doBs@rmntmeﬂgt@ B¥rm

changes with a novenent of a viewng point to the right side, and when

obser vegrfingstiace of ¢hingd Bawdend ond di, aalimageasriBy P hawibgel ﬁﬁﬂaliiynof he

~ manner deéscri bed above, according to t he nmor phi ng process, the. i mage

string. | | { f d r: i ' I ng:a I

C hange"ﬁggg#éﬁbﬁg &% g gllc#‘%?o%nlte?% gdstf\l(/)\ggg r @gﬁ %‘f‘f"hgggg gﬁ“‘%ﬁmgﬁ ]Se%g{(::'ﬁ}%ltdgn of
the norphing process application software 144 in the CPU 12, the inmage

pr ocesHiahdhe skrpwr a@rrespoadadpedl qase geheicaits 1ate iokeghanger isngewonpdiisi ng a
plurality of internediate inmges fromtwo original picture i mages entered
by theideneical Withthe original image A, and the latter corresponds 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 plurality 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




after having perfornmed the view ng point conversion processing on these
i mges of 23 March 2005 11 the image string including the sequence of
i mges, these images are stored once in the image storage gg F62%¢ﬁ9
printed on a hol ogramrecordi ng nmedium by the printer devic % t hat
“a hol ographi c stereogram having a norphing effect to change gradually
~depending on its view ng direction asigescri bed above is acconplished.
Next, the texture mapping process which is realized by executing the
texture rmapping process application software 144 will be described. The

t ext ur ¢herpppeagtripg Gudsdingstharscijreye of tnages, tigeseam agostaresiaed @nae snill
picture image data VD supplied fromthe user with a stereographl c i mage

model %‘? gE‘ s't&agg‘é@%‘? i® %n‘c'lgﬁﬁﬁfeﬁ%ﬁ aq{olbgﬁaﬁﬁ B8b1di Sé Iﬁecﬁ riﬁia onal

obj ect der t6& perform’t texture I ng proce

processi ng conputer. section 1 the i ma r.ocessi rver. enabl es
the CPOTHYCR devige ik sueh dhat @Ab@rogr%ﬂys.%egg@@@@w%wgem 195 LT br o
144. FIG 7 shows a function bl ock diagramindicating an internal

. arr angehmnge ofratdbelly mdgsemaling eesi ity siewiap Hdevtion exedescribgdt hbotexsure
mappi ng process. Namely, this inmage processing server 10 functions as if it

has an, E@ﬁ&ﬁ_ﬁ&pplng portion 51 and a parallax image string generation
portlon enabl ed by execution of the texture napplng process
application software 144, in. order to synthesize an inage

3- di mensi ond¥eXdpiledex e BAPRINg Rrocess Neuchys alized yn@gé:%!@&t@s teXIe and

picture image data VD entered by the user, then to generate fromthis
synt heshapping pageesa appliehtion softagee 1y lvmj bddederibea. uThs textupd myapiping of

i'mages to be rrul tiplexed into a hol ographic stereogram 23 March 2005
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.




12 The i mage mappi ng portion 51 synthesizes two-di nensional image VD with
a 3-di nensional object imge fromthe 3-D. image source 3DVS and a
stereogram nodel which constitutes at |east a part thereof. ax

i mage string generation portion 52 performs a rendering pr o%%s“@“gﬁg@d%e
like onto a synthesized inage fromthe inmage mapping portion 51 so as to
generate a string. of parallax imagesl2The 3-D i mage source 3DVS stores
3-di nensi onal inages of conmputer graphics (CG and/or actually shot
.stereogram Operation of the imge processing server 10 the function of

whi ch has bdbp imageaimapriagipertieeS I7syathesipewerdissesiopabiimpgh VIR MaHence to
FIG 8. Firstly, a three-dinensional (3-D) image 55 fromthe 3-D i nage

sour cey BPYFeioha chjditBRstONdIn tRRGEDMR A fovace SDVENGR Ayreedialm/ are
synthesized in the i'mage mapping portion 51. At this tine, in the 3-D

I mge 55,, there.is forned t er eogr.am jod 56-.0f S I gh._has a
face S%E’dﬁi \gi’l{% é:gpstd{urtr%snsa]?of;ggt (a?,%’ﬁ?t ﬁg‘%ﬁghn ﬁ'&%epgw?@?fo%aggo\s}ﬂg gon of
countenance or a facial expression devoid. of eye brows, eyes, nose, nouth
and t hgendration Poation 53i peefarimsnarendeaing proogss and Heslikpentasisanthesipedssi on
such as the eyebrows, eyes, nose, nouth and the like is synthesized with

the 3-fhpol YR tiRdglaglf maBBidpapBrReinS1 &S ad tbafdnktate & Styfilgh6fipapdlakmage 58
i n whi ch%ehe 3-D pol yagg%nmngglelgaEGa in the 3-D %l%lr?age i's sgltngrhe?iazed with

the 2-D i mage 57 | S obt ai ned. nt Lzed . e b8 h aral | ax

| mmge SEiEG ADRCIR TBMERGREIGh B SenpBs s AAnpariar ngege of oA .
rearrangement processing and the like so as to generate a parallax .inage
- st ri nggaphesi (SGpandiagestuaBy shebsleagrgBos to be nul tipl exed into a 23 March
2005 13 :
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 gcnérate 2 parallax

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




hol ographi ¢ stereogram That is, the inmge 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}gb&é
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 i on the . stereogram nodel such as the polygon
odel | BAlpSTARISCRESORE e | Beaiar DF IS BHICENBESeay tod ohh selestlh { Pout
use of a special imaging nethod. A series of inage 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
t he prj | [ t, t8-3- i ght
exposup B Ehise it uail fmaBe SHFE AR R s icSAng ThE 3 Blmads'Sith e
respective image is recorded sequentially on a hol ogramrecordi ng nmedi um
100 as2d stllamiage Hyl pepfarmng 'ﬁ!‘?efeP FIIRSPIOLeSYIng PN ﬁ]&vﬁ"n}‘? &tort 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
franmes j fro E f f ol i@t j .thEhat is,
t he p?eg‘_i‘ﬂjreg%?“ éeévﬁ"%ﬁgﬁeh Picalibn $aTE isﬁégl%i éﬁaﬁgehgyggﬁgd@erm ned
- nunber of  picture ir_mg%s. For, exgrrpl,; the still p{/ﬁture i es fromA, B,
C, ---pwyaflagnimage, sing by pagiing the istilhpydure, image VB @r the ke onessed in
the foll owi ng manner. 23 March 2005 14 1In specific, the still picture

i mage deichgeapi wddebsbeh tibntke polyges mutet kndrthus sdgeping 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.




t hree -consecutive -frames 1, 2, 3; and sinilarly, the still picture imge B
is copied to be three pieces which are to be in three consecutive franes

4, 5, 6; and finally the still picture inage Zis copied to

_ pieces which are to be in three consecutive frames of N 2, K?YA%%QQPSI n
this way, a plurality of still picture inages can be displayed as if they
are in an album In this case, whethe¥4or not still picture inages are

. used.as frane inmmges, a sequential order of its display, a timng of .
- switching of .the i es .and. so on can be.desigpated by the.user. . Through
execut IoRGHTiEHinE SHOPICOTRAR BrScepirhdd Bpgnrecatres YBiRaFdo Prs iy ¢ ne
CPU 12, the inmage-processing server 10 is enabled to generate.a string of

i mgesthredabnsengiviet frames He 2213 amdfsioridarhyg theistill picbtrarimageddas copieghi ch
the user has entered. The inmage storage server 20 will be described nore

speci i bifrdeioPs wiikh A Wbe Hant OGN RIiP0 Fraifice/ 8! 526, Rid findlly! mge

l
COITpUt er por execut ng an overa control when stori ng vari ous

types of processed jmage data generated in the.i processi ng.,, server 10
and geHer &ft’]i?db‘CUHPi WAREG £ 4% £APEFSL I eaﬁHe%rPIF?Fégg’%g‘Sl éb%g%ﬁﬁoﬂ’?itwef or
storing various information on the storage of the inage data as a

dat abasensethtive fegacs wfpNt2r NpbrandoN. r dnefhie svayhea iphmaghtydaf stibhpodtuieas been
- processed in accordance with the various inmage processing in the imge

B 00 Bhiltks ST YE"ditfhay B s SFAES abf 'y BRCABIREIh TRASCAE! frcfd:? forooe

dat a bas on s rive or the like having a large
recordi ng capaci.ty. Further

has vaStilhPiclyre émages Jee yaed at§ %gg%@eg %g?m%’gf%llcpr}ggs Oﬁg{g‘ﬁgﬁﬂyg%yh?gs
" (CG stored in the i nage database portion, in addition to the
- 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. i

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 such

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




above-nenti oned processed i nage data. Nanely, the inage conputer portion
enables for the 3-D i mages and even front/background i mage data in addition
to the imge data processed by the inmage processing server %$8ﬁF s%g&gd in
the image database portion. Further, the inage conputer por rﬂk tes
various information on these inmage data indicating the contents thereof in
association with the various types oi5the processed i mage data which have
" been stored, supplies this information to the inage database portion to be
stored therein. Still further, the |nage conputer portion, inre %pnse to
a cont imbgeiapmaputer parionrhas vasgus sithefelnagy delm fusk %ﬁih@ﬁ%rﬁ%@ﬁ‘%‘i 30,
~reads out the requested processed inage data fromthe inage database
por ti ogenAfers i V) stéreddmOttie Phocedanbasapofticigtia ddditiba topthent er
o gy gt

device 30. The it abase portion ch is provided with a | arge

capaci t recor.di ng, medi um such as ha sk i.ve ar i ke- res,
under eﬁﬂyqﬂlelg}or{eﬂieprq%beﬁ &%‘ﬁ’ggt %ﬁa'po?\ﬁ‘ingﬂi’. ttﬁtré %}a(ggegé@?ulléﬁn %ﬁ%)at a. and
various related information associated therew th generated %_t_he i mge
conput enalges tfoo thaS-Dt Bnagesaand evemdintinekgraawidnignags datacionaedisiogfo
processing to. be executed in the inmage processing server 10 wll be

~descri H?éjima_%? daiBEDcEidelinsy ARNRA RS Prdessingaetiedno bef stbfed iabedntupet i oned
i mage processing i'n the inmdge processing server 10 needs to be applied

with the yiew n oi nt _conversjon.processing. 23 rch 6 he way,
in a hBP‘ﬂﬁPﬁephP‘gﬂg’t"er e dFﬁ"r’?‘F’z,tIhPhé gBCgﬁfrg’q]&fc rP“gY/EBﬁeﬁgﬁr%nB%S tvhag%éugas
shown in FIG 10A, a reproduced image 40 of a hol ogram recorded imge
beconeinfgrmdtianion thest émpgel data indécatingihecontents therees irf agsopitionr §ila
hol ogram surface 2a. Further, with regard to the white Iight reproduced
hol ogr RV frious types of the processed image data which have been 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.




stereogram a blur of the inmage substantially decreases the closer the
reproduced imge 40 is constantly |located to the hol ogram surface 2a. The
above-nmenti oned phenonmenon of the distortion is caused due ﬁ?lvl%rél??éné hat
a positional relation between an inmage shooting point of a canera tor
shooting the parallax inmage string and the object P; nanely, a shooting
di stance df, is nmaintained also with }‘égard to the reproduced i nage 40
reproduced fromthe hol ographic stereogram 2 which was produced by the

hol ogr aphi c ' ti. ' e
dovi at on abd Hs"SELTR LhERUTRHe RRIEOBRT o, LRRE SBhus HELh P et e
shooting point. Nanely, in the hol ographic stereogram2, if a parallax

i mge &hati ayshewnan lfi&gem!bm repsogueey inggs Aoy %hekqggamsre@gmdo BHagh rectly
~as they are, without applying. the viewpoint conversion processing

descri pggofnas %frad@aﬂlyadisit@*ﬂéd EX IPIRS Wi G InBePeint ah GvdsOfariiRr FFd Mt 4 Melathin SO as
to generate a light "exposure imge, and I1f a hologram record imge is

pr oduced osgre.and recording,on.a hqgl.ogramrecordin iumin

PCoor asate, 2h t RhBnElOiECREELR0 LS nd S hiRP LR RIS, FRhE, s pear s
to be, focused at a point deviated deeper by the shooting distance df

rel ati sigreegrany shblusgpiathesimagecsutmtantinl phdegreasespthe closea thehuepeodirasd f or
the hol ographic stereogram?2, it is necessary in order to obtain a good

repr oduagsle 48 iBFcRtat®9Siotdted toRle Hflogran? BufPA6€heNMThé hBbGe Whértfutiedany

distortion and/or blur”that it nust be” used in such a condition with the
Ton soPhiEntieh o cen SR Rrs oo MR R Bkt A5E cBoBRoBef HEabbet ance
df of the parallax image string. However, this is not practical. Wen
per f or h¢twecenan imegreshnatmgpeneet o vgmema forcshoatiagiths parallpx Baagansfring. -
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 hoiographic 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




information based on the parallax inmage string in the i mage processing
server 10, the view ng point conversion processing is perforned such that

its reproduced inage 40 is positioned constantly in the vi c%:ﬂMH/ 0%6 e
hol ogram surface 2a of the hol ographic stereogram 2, and th %J" 9 t

exposure inmage data is produced. As to the holographic stereogram?2, its
hol ogram recordi ng i mage is exposed apg recorded on the hol ogram recordi ng
mediumwi th an object |aser ' beamand a reference | aser beam being

nodul ated by the |ight exposure inage displayed on a liquid crystal

- di spl aymape al(k n daneeellenh state witlghtt axpdistosticnmayd/or ddta ikatht ecoscbé ot he
vi ew ng poi nt conversion processing described above. Thereby, in this

const aher THoRERTE HeARG \ERE e, s ¢ 0 By, pRHARA 0 FAC pofliam 40 1 2

Therefore,, a clearly reproduced image 40 free, from %éfji sfortion, ﬁmg
bl ur ri serfaem2pas ghawndndd Gvi ki se thalgls viengingdlistange g6 FoInciies R ER $Be ¢ he
image with his/her eyes positioned on the hol ogram pl ane 2a as descri bed

above. sipdig distang df2ofahe pdialnaimbageostriagp|Hdwener, ahisrik mot ptatichl.t he
view ng poin conversion processing for reconstructing a |ight exposure

i mage data i i . | ax
- image stri ng%i'ﬁlll{ %rg}cq%ﬂ@?l%qgé aéﬂﬁgﬁa%{(?gg%? éj g)gflﬂ@gp g@%‘}p?@a sgg; | enent
- parall ax inmages gl é]gll gl2, ... glm which are produced, by a
"t e- cenitdprmaiion et gnribe Mydallam dmage String o 4he dnpge gEORSIND*IVERARr at es a
. light exposure image & including a series of n pieces of elenent |ight

eXposUufife viBgRfE §3irtdednveddidn proceSEny isophifonadlsayhdthan itsheeproduced
crystal display. The hol ographic stereogram printing systemwhich is

Pr oV Gt 4 S Ml dRASARI A AP BRS 2P BP W hofbBhPYR AL bE BRI
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




based on the |ight exposure inage data subjected to the view ng point
conversion processing sequentially on the liquid crystal display so that
an el ement hol ogram recording i mage 5gbe recorded on the ho PP 2005
recording medium FIG 11 is a diagramfor explaining a positiona

rel ati onship between each elenent |ight exposure image g2 in the |ight
exposure i mages & for exposing/recoildling each el ement hol ogram recordi ng
i mage 5g at each |ight exposure point ep (epl, ---, epn) on the hol ogram
surface 2a of the hol ographic stereogram 2 having a_ length le in a

‘par al | 8§18 PEARiRIACTHBF ickanerd pw}laétlwsm?gbhcgla engfdinp¥rhdrh B¢ i nage
gl of parallax inmage string GlL. At each light exposure point ep, the _
el emenprédu@ltl By pofdcenteriBgshedting mxrskd Tie Hght exporare tinghantga @2 and an
exposure angle of 6e. For sinplicity of explanation, each of "the

above-nent i onedq.l i gh r h Q) I s Lndi I . ep2 and
con - BERUAG TG ghP PaSAE iR 1P Bpdihgl 7 shIE: RED e (Ot At ehPony e
of the hol ographic stereogram 2 and_a specified display resolution of. the
hol ogr exposuge onnges BAe@R15 g22%e. ndode) tofbe Wésplayedyiom thepdigiuid gystial s ep
nmust be varied, 23 March 2005 19 however, it is assunmed here that the

number dﬁﬁlh%r.aﬁnfeoﬁd)l@g&QIMcmwgfa@ Pidg syNeinCWheth & grovitled with ¢he Al e of -
each l'ight "exposure point ep is identical to a pitch of each elenent |ight

exposuye, i 2 nd t here haol h al Lowi n ation. le = n_x
A oo fghd S8 Moo BiekPEbDL gl (R RIE SBATER gt T 2
shooting the parall ax image strigﬁ Gl including el enment parallax inmges gl
. to thebangdben thg light exposnretimags dnlaisybicaledin Hie HiesvimgqoinhREN¥EISHYLL i ng.
di stance of is a distance for
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 g2 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

. each element parallax image gl of parallax image string G1. At each light
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, ep2 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,




shooting the parallax inmage string GL. By the way, the pitch Ale of each
I'ight exposure point ep and a shooting width Alc of each el enent paral I ax
image gl are not always equal to each other. The view ng di %ﬁ%{e%gg

the shooting distance df are equal. At each |ight exposure g % t he
hol ographi ¢ stereogram 2, there is exposed and recorded each el enent |ight

- exposure imge g2 which is displayedi%equentially on the liquid crystal

~ hori zont al

display 24 at an exposure angle Ce. Each el enment Iight exposure i mge g2
has an_i mage size corres ondln to it resol uti op, xanp] e, . 640

pi xel shpwexegdt is assumad berei tba Hmnwgg%nm @nrﬁxanaﬁ@gaf ﬁ@ WHP a3 g@¥dr i on.
The vi ewi ng point conversion processing is an inmage data processing for

r econspitdle bif 02 anmew | i ght exposure inmage data D2 so as to generate the

el enen | i ght exposure images g2 to the nunber of n by interchanging the
el enent parIIx2 e d o) in the
paral |l ax i ng‘gga‘g‘l] &ﬁg h| ﬁ%ﬁhégwgﬁgﬁmﬁ%]ﬁ% @gwf}&ﬁm on Erc}(}céafs!é:?c%lg t he
i nterchange of the el enent parallax imge data dl is perforned by a

mi ni nuehearnt lighterposyrernamgci ghgadithers kolds th@fqﬂwmm 108; xel s in the
vertical direction and 1 pixel in the horizontal direction. This el enent
- image data is-taken out fromthe el enent parallax inmage data dl to the
nunber of mso as to construct the elenent |ight exposure image g2 with an
i mage size pof ?]a?? |xe¢ in the vertical direction and 480 pixels in the
%p IAA ection. Further, with reference to FIG 12, the
.viewi ng point conversion processing wll be described nore in details. In
FIG 12, a single elenent |ight exposure inmage g21 in FIG 11 is taken as
a sanple to show a condition of reconstruction of its inmage. The el enent

| i ght. exposPaghérBORIG211,i # distarRsld 1504 sitbdiihgC ot dtnthooting 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. distance 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




for respective image data at respective sanpling points npll, npl2, ---
npl k at the viewi ng point distance dv to be napped from which el enent

paral |l ax i mage data dl based on which el enent parall ax imgﬁ%ﬁ%‘ i n é(ﬁ:
paral |l ax i mage string GL having been shot. In the napping, %2 es

connecting between |ight exposure point epl and respective sanpling points
nmpll, npl2, ---, nmplk of the Iight exypsure inmage g21 and extendi ng bel ow
are.considered. Its parallax imge is selected fromthe parallax inmge
string Gl, which has the closest viewpoint to an intersection of this

mappi nignagendataid wia thet mempernnfnDin the paiallex dwmagg stiing dncelnithe viewingnpi1,
npl2, - --, nplk, respectively. By the way, in this drawing, for

si mpl i f4;08EhNeRf Laiab] @R, intdiehmewoihite] OfehhpataBhRlilna)seidaeogl st ri ng
2 e OifvErslon proe AL B0, nldIeI MRl Ghehl ParRLR [h B,
agreenent with ch ot her, howeyer, .. it should be noted,.that dependgihng on
“the sdftl Wecﬁg’ﬁaﬂépé‘}lyw&u%‘}qd&ﬁllrffge]teﬁ?nﬂ)d%&eaw Prﬁ;ﬁ Oﬁq' i""d@ %g;? and
paraneters of the hol ographic stereogram2 to. be formed, they do not

al way pigelsnini thie weirtibaletiodctiomivard 1 pixelrinithe hovizostahgireagor.t Adinelewmnt of

pi xels) k in the parallax direction is k=480 because the |ight exposure

| mage. ;02 N@stati ' | ¥ @l Hagddateedt v e Himdel bpn and
480 pi-lxe eﬁatlﬁga]ﬁ%ﬂr?gio%?gfﬁ]éé?lregﬁ}}tgjn. For aa%ama)l i ng poient npll, an

O et e AR, BRSSP
paral | ax data of 640 pixels in the vertical direction and one pixel in the
hor i zikels iditheveitical girston and 48(bpixels imghe homizentad (parallpx pdigectn. at
which a mapping line. mll (shown in a thick solid line) which is drawn
connecti ng pyrther, with reference 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




- i mge @rg shewnsiobeifuby sn\agreement WlﬁhﬁadBOfW,xb‘P‘é’eV%rlii’

bet ween the exposure point epl and the view ng point npll of the el enent
parallax'inage gll and extending toward the screen of the el enent parall ax
image gll intersects with the screen plane DS at a shooti ng, :glbn% ap%\oéjf,
is sanpled for napping at the point npll. By the way, op deno
sanpling point in the parallax imge string G having been shot, and t here
exi st sanpling points to the nunber »f | in each parall ax image. For
exanpl e, there exist sanpling points opll, opl2, ---, oplj in the elenent
parall ax image gll. Because each el ement parallax image gl is shot in an
gﬁ’ﬂléill pg nojedequal s
480. 23 March 2005 22 The above-nentioned i nage data processing for the

- view n%zﬁmdﬁenaﬁig/@ﬁ&h@@eﬂf@c@ﬁﬁaﬁmdt@safos@h@@rﬁ the Paplldxhendtdstringanpl i ng
poi nts npl2, --- | k, ther eby enabling to reconst ruct a new |ight

§§ﬁ32?§&ﬁ"§?ﬁ@%§iﬁ%" IS haPRbb R b AR 21 g@%é@f@%ﬁgﬁ* 3{a9”gn°q°' )

processing |ikew se on the ot her exposure 0| nts ep
r epr odabways esipeide withalashwthern i Him nemposa @mphggiﬂ@zwmgmof plxds) kg2n -
.sequentially for respective exposure points ep. These |ight exposure inmge

Stri ,ngiﬁhé‘?)ﬁkﬂﬂu@ﬁ%cﬁ@ﬁqm&f&%}tB@baﬁ!’s@ the SRR §@1@Uﬁﬁ§%@| oY ey fHee
liquid crys di splay 24, and the object laser beam L2 having transmtted

SeauenPPal izt SERU0EPERIS FLUG: befich HENOR P tRRls i B Wty o an

el ement hol ogramrecord inmage 59 in the form of a sllt The hol ographi c
stereodlraqﬁlfznmhl ch is produced by applying the above- nentioned view ng
poi nt conversion enables its viewing point to shift fromthe

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.




hol ogram surface 2a toward the observer by a distance dv, thereby shifting
a reproduced i mage 40 of the hologramrecorded i mage 5 toward the observer
by the distance dv accordingly, as a result, as shown in FI.G _10B, the
reproduced i mage 40 is constantly positioned in the vicinitd® Yarghgoos
hol ogram surface 2a. Thereby, the hol ographic stereogram 2, when observed
at the view ng distance dv, ensures fg3 a high precision reproduced inage
40 free of the spatial distortion and blurring to be observed. 23 March
2005 23 In the next, the printer device 30 will be described nore

speci fi cal | TheThdovprmentéonakvincaze30dits provisdeg wWiarh they wigvpimg quoiput er
portion and a printer portion for receiving the above-nentioned vari ous

pr OCGS%SHV%]fgﬁﬂlgpﬂﬁfe@siﬂé%eﬂsé @e}ﬂaﬁmhr@g%é LGRS @&@ﬁgﬁgm%-

printing t ographrc steréogram A descri rinter
device 30, _can be provided separately fromthe i nmage processing. server 10
and t h&hHadbereby: eppblinng (o reonpstryg ad}%é@ﬂﬂ?&j@ HBREE @30 e Mitcei ved
via any possible data transfer format, including via the Internet, via a

recodi pgrailadi imagy strivgy IG ke T vigwingapoiy séomveadion propessigrfuptirer itgn i n
the printer device 30 is shown in FIGS. 13A-13B. FIG 13A is a plan view

‘of an {re. |.C 1 0t Vi i . is a
oi do B M BmE KT EH Bta pRTSHE ko 0F Tae'Bby expopbic pdiif 1o
printer device 30. The_printer device 30, as shown in Fl Ggé A _has a | aser
beam s&RFSe-1EPLwePEpdusssTsspecting clemenhlight sXpeue dBRAr 8d2ndddi ength, a
| i ght exposure shutter 102 disposed on an optical axis of a |aser beam LI

f rom t pnlsegaentibmisovespectitd expasuteapdiats epi r'Thesellight exposure image
i 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.




The |ight exposure shutter 102 which is controlled by the output conputer
portion is cl osed when a hol ogram recordi ng nedium 100 i s not exposed, and
is opened when the hol ogram recordi ng nmedi um 100 is exposed2 &E@ h%b&%
mrror 103 is provided for splitting a | aser beam L2 havi ng ?) =
exposure shutter 102 into a reference beam and an obj ect beam wherein a
beam L3 which is reflected 23 March 2085 24 on the half mrror 103 becones
t he reference beam and a beam L4 which has transmtted through the half
mrror 103 becones the object beam Al ong an optical axis of the beam L3
refl ected ofntthe nextftheiprimer ﬂ@?sl,cet?rféf\’*éllgla‘? desirahsssBwraspaeifisgllyeal heyst em
for the reference beama cylindrical lens 104, a collimator Iens 105 for

~colli ”P}ﬂh'f@l‘ dd\acé 8Das ?ﬂ@@id@ﬁé\m@%@l cadt?ui J:omgﬁieecﬁom@n @hd r0printk® Portion
n r

sequentially in this der of description. Then, the beam'of |ight

reflected on.the |f . mrror 103 is _diverged by .th cyllndrical . 104,
col | i ?reéiewvil’rge?@%quoﬁﬁflgpnﬁ%%d 7850 Cpﬁgféfleeﬁ%e Sie Hséore?upi The
reflection mirror 106 so as to inpinge on the hologramrecordi ng medi um
100. Omage stotage shaved, 2bandforopriniing th helagraphisedencpgrathi oh described
transmtted through the half mrror 103, there are di sposed as an optical

Syst emytire ! gxg J%%t%?uevﬁﬁ%n garl Bk lproeide@Gebantély i om the8nipe mettasig g t he

transmtted fromthe half mrror 103, a spatial filter 109 whic
. conbi nes a copvex lLens and in hole, I1inmator ,lens 1 for
col i mivRg 1hanaLhecimage, sforaes Spyely 2ey 188 HPEeRHACHNAGH S1h0an Be | nage

~of the object to be recorded, and a cylindrical lens. 112 for converging
t he objeeivdsexia anyapbssiblgr datarizansfer fgrmatdiineludorg ivia tthe dntardet; W a
-.description. Then, the beam | A having transmtted through the half mrror
103 angh@ldifg medium or the like. - : : IR
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




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 dj y
device 111. Here, the display device 111 which is, for exanﬁ%gﬁ“ﬁhigbg
transm ssion type i mage display device such as 23 March 2005 25 a liquid
crystal panel, displays an image therzpn in accordance with a processed

i mage data sent fromthe image processing server 10 via the inmage storage
server 20. Then a light having transmtted the display device 111 after
havi ngodba haiﬁdmramregﬂﬁ rbegxovmsdtiec ecfaianicet bean reagle a dvesph dyk dviieht has

di splay device 111 enters the cylindrical Iens 112. Then, the |ight having

trans 1R ORI 5 g b din a horizontal
di recmrgﬁﬁgyiﬁfe}ﬂgﬁ?]} H%r?dcgl 1I?ﬁe()rrlg 112, Oﬁe:is t'I[thOS co\r?\?gglged light enters

e e 0o R T e Rt D oo S B e Y -

hol ogram recordi ng medi um 100 as the object |light of incidence in the form
of staepdispbiadeas an dpdical spsigmdfarubh referench beamaf & cghindribalalensrit(d, s i nt o
one main surface of the hol ogramrecordi ng nmedi um 100 whi'l e the obj ect

beam efﬂlﬁpf/atbf‘glé}]s 10 16 B infRink (HY fcAERneL bkbh B AGATIREALA rghrdfedi um

100. reference I's caused to enter the one o e nuin

ea
surfac of th 351‘ recgr di ng3 medi um 100 at a predeterm ned angl e of
~incid S%&Hq B(em ]Se%rfjefB Ao Ptiused to enter the other side of the

mai n surfaces of the hologram recording nmedium 100 with an optical axis of
~the obj ect Tham theitypaad of ligdt aeflecteyon ther balfidnirdrat(3 éd diverged thy thiee
- hol ogram recordi ng nmedi um 100. Thereby, 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 en 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 the display device 111. Here, the display

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




reference beam and the object beamare arranged to interfere with each

ot her on the hol ogramrecordi ng nedi um 100 thereby generating interference
fringes due to this 23 March 2005 26 interference, and this &Q‘terference
fringes are recorded on the hol ogram recording medium 100 a3 Maseha®ds in
~the index of refraction. Further, this printout portion is provided with a
recording medium feed nechanism 113 which under the control of the output
conputer portion can feed intermttently the hologramrecordi ng nedi um
100. Every tine when an i mage based on the zoom ng processed data

gener ah g¢tydid dristal pagel, RIigFIays iandimmage/ BierdOn iif doeoftaed withanprdvekaedr am
el enent (el enent hol ogram on the hol ogram recordi ng medi um 100, this

e g TR A8 B M IBcHi Bergassppbosr o

predeterm ned state on the recording mediumfeed nmechanism 113 in response
to a c@@t r Fhesiahight fhaywg Heansmitked dengispday glevideo 1l mfterehyyinghlecen

above-nenti oned-i mage based on the zoom ng processed data is sequentially

and  CRRRIIMEH ifh¥cdraanesI /Gt IAthet inga grodioraged dnere s a¥tdeeidé911qgéxﬁs@s _
recording nedium 100 in the horizontal direction. I'n the printer portion,

it is desinable at | ength of the optical path of the reference |ight
' reflec&’gocydw%lﬂ%i neéﬂsfi ‘rror 103 and entering into the hologram recording

medi um 100 be substantially equal to that of the object light transnitted
t hr ough t heThen,f tha rlight begingndransmiitedgthrought the nusplay adevieeol il nig nedi um
100 via the display device 111. This inproves interference between the

| L g}‘ g 5 regtgﬁgdé'ggc?ienr ggigaag%h&ammﬁfod bg ke @PHnd86MAGeh ¢ 12RO 1R &Jonbyrgell the
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
.thc 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




Further, in the printer portion, a diffusion plate may be provided on the
light path of the object light for inproving the inage quality of the

hol ographi c 23 March 2005 27 stereogram By provision of su i f.fysion
plate, a noise conponent contained in the object light is sggl"%é?'bg‘?ﬁ
assure uniformlight intensity distribution of the object |ight incident
on the hol ogram recordi ng nedi um 100 {gr I nproving the imge quality of
~the produced hol ographi c st ereogram wever, when arranging the diffusion
plate in this manner, a mask having a strip-shaped opening therein

cor r espmaderact cahd ehishiapafabnéd frilelsonearelREES thd ﬁow#g]ﬁr@%ﬁﬂiﬁgr anged
between the diffusion plate and the hol ogramrecordi ng fredi um 100.~ By

arrangi ng..s ) a supenfluqus portign of the object light diffused by
t he d%géq'ﬁﬁ%%%bp@gﬁaﬁk 159°% ﬂgr‘?i%c%ophus enabling a hol ographic
-stereogram of higher inmage quality to be produced. For assuring a view ng
angl e in theusflen ithi paintewt portidrods tpevidetowithphi recosting emgdamm i feed he
printer portion, a one-dinensional diffusion plate for diffusing the

obj. ectmktBddisn1 1 HevNRhtrdr k' @ntloP D TRY d%gplﬂréb‘fhﬁl’?tgf ?JPI‘tt]&? chh $BEq path of

the object light. By arranging this one-di nensi ona usion plate, the

obj ect._li gh V.. D i ffused in.the verti direction, that is, in the
maj or & dfentBnghelpatafd regpisting dne B%Qﬁhm EVEReHME 168 phdimage

hol ogr aphi c stereogram produced has a . viewing angle in the vertical

di r ecthasad osoibevaroming pragessedodata gemersded iathedithigrs poocestiageseireeral® anged
in this manner, a louver filmhaving a fine lattice in the formof a
banbogs bldcdeddd asd@ter dplogrand 2emheREt (WRSRerth g agh' Ry di um
100 and the one- dinmensi on%l di ffusion plate. %wégglgng?]ng%?r@l?%ﬁ\%r film

AN th 'rRciTNg " mekfifim 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




reference light transmtted through the hol ogram recordi ng medi um 100 can
be 23 March 2005 28 prevented frombeing reflected by the one-di nensi onal
diffusion plate to re-enter the hol ogramrecordi ng nedi um 100. The

hol ogr aphi ¢ st ereogram printing system descri bed herei nabove?tXareh 2685 tnhe
desi red hol ographi c stereogram by sel ectively perform ng the stereogram
character overl ayi ng process, the norphi ng process, the texture mapping
process, and the short al bum process with respect to the still picture

i mges supplied by the wuser. Further, the image processing which the i mage
- pr ocessstergogrm.eBy rovizeni of secialyffusioh ydetea apnaise ssinpprient wontaéneal i anar
character on a still picture inage entered or on a string of picture

i mages tH@QﬁJ'ﬂgnlﬁogﬁﬂ”'f‘s Eu’:%&?ecﬂ”t@%%ﬁfenﬂnifbﬂn lltlﬁ'l’lts irftensity @iﬁﬁbu{ig{]:(ﬁ q%nue by

overl ayl ng anar character on the still®picture - inage. rther,

the i mage processing serve 0,may performimage pr ssing to, nove,
rotate® derl Dl 8 ohd eilpl%&léngéfﬁoaﬁ*%a} YRy iﬁsf@rumnfemg the i mage
-processi ng which the i nage processing server 10 perforns may include. a
f1i ppi impage epatisy vb theuprodabedhsloghaysttic lsterppgtanr.e i mages flipping around a
vertical axis y. Still further, it may include a rotation processing to

brocessi ng why e Eh L ARy 2RI 0 PR S el b S I E bl i 2°°
2 otr1 Agtap SwebroRPEF e hersgae R e Fothe DRSOl g IopigR Ekanel A so.
in this case, it is carried out by overlaying the planar characters on the
mot i onigpipeeferably nagasgedSbetweeandtle, diffiesionagatpnadetiei hglogeamerecbodingy
| 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




23 March 2005 29 perform such inmge processing as to nove, rotate, or zoom
-.the planar characters or the stereogram characters on the notion picture

i mages. Further, the above-nentioned various inage processing_operations
may be perfornmed not only on the still picture images but aﬁ%&ﬂﬁﬁh?ﬂ%5
nmotion picture inmages alike. In this case, after entering notion picture

I mges to the inage processing servepglO, and by changing the view ng
direction, the user may observe the hol ographic notion picture inages
havi ng under gone the above-nentioned various image processing on the

hol ogr gpéventsd éromndredang réfledtodidly theconendemiensionhhdififesion gdater fobrdentar i t s
preferred formwith a certain degree of particularity, obviously many

change i.atl %Q%Pn hons are possible therein. It is therefore
to be Ela%ég@ﬁg%%qjtgﬁgﬁﬁgﬁ/ .o |?‘|§0c'ations will be practiced otherw se than
as specifically described herein.  wthout degartﬁi'bng framltehe scoge of the
present i nvdbeisioguphts sierpogramprinting spsiem doscribed hezgRplovg e3BEPAM
printing apparatus, conprising: generating neans for perform ng an inage

pr ocesshdglesfrednholugeiapled plerdogiam ibyageldotivebngreafoarnengattal Istereo gmge
string; viewpoint conversion processing nmeans for perform ng a viewpoi nt

For ot PR RSRERMITP ePea®, theBofhaE DIAS, The KPffurs FRGDIRE BE8Rs T el on

processi ng neans; and . .. . )
- and gghe short album process with respect to the still picture images supplied by the

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




a printer for producing a hol ographic stereogramin accordance with said
processed.i mages read out fromsaid i mage storage neans. 2. The hol ographic
stereogram printing apparatus as claimed in claim1l, wherein ﬁ$ﬁ§15&ﬁ96
processing is perfornmed in response to a selection thereof. 33

hol ogr aphi c stereogram printing apparatus as clainmed in claim1l1, wherein
said irnputted picture inmage includes agpicture i mage provided by a user. 4.
A nmet hod of printing a hol ographic stereogram conprising the steps of:

‘i'mage processing an inputted picture inmage to generate a parallax inmage

st r i ngperfpemfsuichiinggeippapessntg e hy srasiep nofprey oe gsonytherplanadclpasaketsacr i nage
~string; storing picture inmges processed at said viewpoint conversion step
in im tgfe%rgﬁgﬁ ASersHPHR MBlibASiSulkolRgsaPhI ¢ stereogramin
accor dgﬁcse Wi sai&? pr%lgessed pi c]t u%e] l'll%)ma{ge read out from said inage
storage. rreaEs. 5. The hol ogr aphic ste_reo%ram printing nethod as clainmed in
Ol ai m 4, whEREDR, 188 POV RHYENBPBER SaNI0FS WAgs: POCREANE PDeRAIRReBaY PG
sel ection thereof. 6. The hol ographi c stereogram printing nethod as cl ai med
i n cl aperfdrmedarai onlyabd thepstill eplichiret imagdsnbogke alsoc budiie mqicat pictuferage
provi ded by a user. 23 March 2005 31 ABSTRACT A hol ographi c stereogram
printi @gs capa . F A oL RYAPBS St I A
sel ectflﬁ\g/’a y %gg}?'or%?ﬁgﬁae%sggi%fg% ?Igntggggproceozlspin(gu%inhglag%lt?mglpc nlqﬁ ¥ i mge
~or a notion picture jimge entered. The printing systemis conprised of an

i mge PosesdRg ﬁﬁ“@eér%ﬁggm Ch%}glggﬁﬂewwm %@@tmﬁt{% user MR gRPS§FMeessi ng
on an inmage data, an inmage storage server (20) for storing the inage data
pr ocesthedholographic 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.




t he inﬁge processing sever, and a printing device (30) for printing a

hol ographic stereogramin accordance with the processed i rage data stored
[ I m server.

in the i mage st orage 23 March 2005

30

Claims

1. 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 conversion

‘processing on said parallax image string;

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.






