;e3et"6T& | MAGE REPRODUCI NG APPARATUS AND | MAGE | LLI TNI I.NATI NG APPARATUS
CROSS REFERENCE TO RELATED APPLI CATIONS This application clains priority to
Japanese Patent Application No. JP 2001-242987, filed on mmmﬁmjﬁﬂm the
di sclsosure of such application being herein incorporated
the «€xtent permitted by |aw. BACKGROUND OF THE I NVENTION 1. Friedigh of the
I nvention The present invention relates to an i nage reproduci ng appar at us
for reproducing i nage data recorded on a hol ogram or a hol ographic
stereogram by | INMAGE RBRERRODUEINGARPARANTS AN IMMAGS0 relates to
an image illumnnating i5 appar.a tus for irradiating light on the hol ogram or
t he hol ographi c stereogr BENoARRBARAYE Qat a recorded on the
hol ogram or the hol ographic st ereogram by | i ght exposure process. 2.

Rel ated Art 20 A hol ographic stereogram can be fabricated in such a manner
that, for exanple, an object inage is captured sequentially fromdifferent

vi ew angl es to CRGSS RENERENCED0-RELATRIeARPISIUATION&pes and

t hese captured 1 nages are sequentially recorded on a single sheet of

glola(r)rgh?mhgleggtglrrr@%or 8@?}1 %Bél (}rrlglg{%to ogr a{15 © % mﬁé%?t%@&% in

FI G 26, Zgg(plr-gq% g ald a Or/FRf i on

only in a Ig?nﬁg{tﬂ%{lrectl ejr\tpcan fabri cat I rr:(bl?hemggl Isdw)zrpgﬂmnrwer That

is, an objdigtlostage @P0sushcanppliedtiorbeigsdmueihi dnlcvr bgat@hlftbgfent
e

view angles in a lateral direction to obtain a plurality of captur S
i mges as mfarence tagde eﬂttfant cpeZ@IlEteiﬂHeyt laghese capt ured source inages
: opti cal system The

201la to 201le are sequgngl ﬁt t of a hol ographic
th grlegg;gm e thl r]a ed d -‘ ast I| ht [ rr ad| ation to cause

i ntgrt1 rgni:g?g@@v@%ﬁm r}éﬁpect Ilghtgund]ergm ng nodul ation due to thﬁ
nterforence ar ol BeqRERerRr APEhERR G IAbES | Bf coRaiiAs ShiitrRadns 202"

as strips , | R, ga@ be

fabri cat eﬁ?ﬁkgﬁ&%‘éﬁp ((:){i‘lsr{:tﬁcelg1 o%?iar%té]agiﬂlgcat réldcoﬁ }g narﬁnrat%lt

cont ai ns léramldgta phidi ébei@og)fiél@i nB¢ ¥ghedekpdAaldey Pﬁ@@@sqaptmtfethe

object inmage in the different view angles in thé lateral direction and

sequent i al pyeseator dadennidne dlsoer aklatiesectoonans ﬂtnlagns allueheneting

hol ograns. Therefore, if a viewer ao | ooks the hol ographic stereogramfrom

a cerfl@in @I@parabusWﬁom algasjpsirge, 1lgh§etobf theg amacoptiedhes part
nized as a t di mensi .0

respect, eIe nt hol ograns can b reco
|mage (herlgp ﬁ’grtaé)r 1CePELEOE T 80 AP | 0 BP?Héﬁagief %ﬁ% g Gakse ooks

t he hol ogr t eo ram.f.ro erent t.hat 03| tion
with a sin @ﬁ?gh&/go Oté e%%lﬁ%ﬁhi#‘gg égolagﬁt?&p%salt of
respectiv nt hol ograns can be recogni zed as anot her 2D i mage.

Accor di nglegl the viewer | ooks the hol ographic stereogramw th both the

eyes, Ow ng, tCRél'ﬁQedArt

20 A holographic stereogram can be fabricated in such a

manner that, for example, an object image 1is captured
sequentially from different view angles to obtain a number of
captured images as source images and these captured images are
sequentially recorded on a single sheet of hologram recording

25 medium by a light exposure process as strips of element
holograms or dot-like element holograms.

As shown for example in FIG. 26, a holographic

LT
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3 parallax of the left and right eyes, the i mage recorded by the |ight
exposure process can be recogni zed as a three-dinensional imge
(hereinafter referred to as 3D image). Sone applications utilizing the
above. menti oned s hol ographic stereogram can be found in material such as
"Akira Shirakura, Nobuhi ko Kihara and Shigeyuki Baba, "Instant hol ographic
portrait printing system', Proceeding of SPIE, Vol. 3293, pp. 246-253, Jan.
1998", "Ki hara, Shirakura, Baba, "lInstant hol ographic portrait printing

systent, eirBBEPah? EORELIHRGE FAPSIlakulinfdPRhtioAd o¥lyoin Ehdateral

4
above-int roduceg mat eri al di ?((;%eoses a printer system conbined wth an i mage
pi ckup appdirattiod eancbedfdbidcptedlinathe felloveiaig enaameat ed['hut dsclaimg up
an object inmage and a printer apparatus for_yielding a holographic
st er eogr arnlech invhger200 as capiuinedetimaged) sle guemtiatlyafromhdifferemthi

stereogram fabricating apparatuys,.for fabricating a hol ographjic stereogram
The above ‘ﬁﬁ%@@é@fﬁs&%ﬁﬁ@&ﬁr Bfalr‘%l‘étlﬁns@ Pg;tzab‘? QSBT‘H %ﬂw siaptred ep of

ks:ag:n}%?%%ggteé‘ie%f’?&ﬁ&??ﬂﬁﬁéata?ﬁg%ﬁ B, Q0B ThER « hess St “f nor
oo TR TSR0, YDA, TSR DR B85
of 1 ecor ci HASPIFS, urtiE 6% o HbeFRKHIE sterogbdnt! b AL e dpifstut ' o
hol ogram Rsvih@ripredeteshamed opliedll gﬁstetrhe ITHBt dEplaGedniad gaois be
coherent. For exanple, an incoherent |ight source such as a hal ogen | anp
may be utiplaved uRddmhbrserhightarradegtiorsto epusdunee rfeenee Beswean

hol ogram whi ch di spl ays the inmage for 4 a viewer, far exanple,
i || uniteat ithe mbjest alight vndergoinggmodudnton tdueetofthainimage, and

illumnating, of a substantj.al ;sp | i ght source .a substantial parall el

[ ght SourtitedanieEass doliehtoni e Heatatunce Jriters Creabed oy
utilized as reproducing |ight. \Wepn.an inage i s reproduced fromithe

ol ogr am ORteREETI Gy ikensedtea as PP are PTARY Gt ThBfeES F e auci ng
light irragai; fr t | i SOUF C ve of i g t hat
i's approx;'aqurfaetzﬁ_el%tq1(')l t%g? g%tﬁgﬁ?gf e%ngééﬁegﬁt }l}?ﬁ%%l]ponq‘rh\e{gé(’ir ing the

i mage. ForhbHerdifiaRosterdderadh dambe fhrieateguced from the hol ogram or

t he hol ographi© stereogram the type of light source for irradiating the
reprodsci ng | i ghiThehohblbgdye shilej esteatkdgraancefdlatioatedn tiat i the oralidee | ayout

of the light source should also be subjected to a certain limtation in
terms of amaupneratonadnenimwagen dite, repichus ahtaiged hy esdqientiadlyupon
the image capture the object image in the different view angles in the
lateral direction and sequentially recorded in the lateral
direction as strips of element holograms. Therefore, if a viewer
20 looks the holographic stereogram from a certain position with a
single eye, a set of image data recorded as part of respective
element holograms can be recognized as a two-dimensional image
(hereinafter referred to as 2D image). Further, if the viewer
looks the holographic stereogram from a position different from
25 that position with a single eye, then a set of image data recorded
as another part of respective element holograms can be
recognized as another 2D image. Accordingly, if the viewer

looks the holographic stereogram with both the eyes, owing to the



hol ogram or the hol ographic stereogram a wave front of rays of an object

| i ght upon recording the image can be reproduced. When the viewer | ooks the
hol ogram of the hol ographic stereogramwith his or her both eyes, he or she
can observe a 3D 20 inmage such as of a cubic object. Mreover, the hol ogram
or the hol ographi c stereogram can haveja series of time-sequential images
recorded thereon. Therefore, it becones possible for the hol ogramor the
hol ographi c stereogramto display not only a still 3D inage but also a
series of garEisedvfnhiealleftreged. rightHeyegershaienage ré@aerldd byepinduced
on the hologram or the hol ographic stereogram in order for the viewer to
be abl e t dightexposire pepcedsamth ibagecoghezed eapa vhroé-dimenseoreal has to
nove in the pargllax direction with respect. to the hol ogram or 5 the
hol ogr aphilmageib@gemftmareﬁes‘redh@ aBeweritnageto nove to shift his or her
vi ewpoi nt for observing the reproduced.j.nage. Fpr this reason, the
reproduced i mg?@ﬁ@erv%ﬂpgvatt%l%i eWdilizgH1g hetﬁSI og&bﬁﬁ%r menHeNss aphi ¢

i cvr S | holoarpBiyide 8oRRa R SR EoR ihnefiah Bhe B3 g
accor danc BHAIK Biings oy TRa; Sehefil “ApRL’ BRI VRRT TR6E. "VHedant

plurality }%lo?gramae?of‘fﬁaiﬂ:e 9frﬁ‘iﬁ§0§?r‘é’f'§ﬂ1”? Pebéssditg tdﬂ*s.ﬁ%lgw.i al ~o

| mages are re ' obl em of di screpancy in the

hus thete 1Is

vari ation 3298 heppeprptBr@SB,i ndga. d4@9I8H nd'Kihard) t Shirakesapf Bdlgayi ewer .
On the other hand, when the reproduced inmage is reproduced on the hol ogram
or the hol‘dgséahtc kologmaphin portreitanprnting neydéent’, of 3bheim@geduci ng
light is shil{f;ed with respﬁc to the angle of inc,'t ence of the reference

| i ght 1@hi cieniergacer A9 Ein 199%r and saeonmmgbheaadioveatntgwdusest ought

about which iis approxiymted to a situation in which tihe viewer noves his or
her Vi ewpdRYETVRY (IPRIASES (2R TRIET! RESHP BhesORATSE WHN AR cpRGERed 3D

image or 8, 3%{,3° aBhArARULISF Lreating parallax image series created by

picking up an object image and a printer apparatus for yielding a

holographic stereogram or a hologram as a printed material such

15 as a holographic stereogram fabricating apparatus for fabricating

a holographic stereogram. The above printer system can

provide a series of services from the step of image capture the
imaged object to a step of printing the resulting image.

As a matter of fact, when an image is reproduced from the

20 hologram or the holographic stereogram, reproducing light

determined by the reference light utilized upon recording the

image are requested. As a source of the reproducing light, laser

light may be utilized similarly to the situation of recording.

However, if an image recorded on a so-called rainbow hologram,

25 Lippman hologram or the like, the light source need not be

coherent. For example, an incoherent light source such as a

halogen lamp may be utilized. Further, when an image is

reproduced from a display hologram which displays the image for



ti me-sequential inmages. For exanple, the applicant of the present
application hdas filed a precedi ng application which corresponds to Japanese
Pat ent |.ai d-open gazette No. 2001-142382. According to 2s Japanese Patent

| ai d- open gazette No. 2001-142382, there is disclosed an i mage reproducing
apparatus equipped with a |light source,that can shift so that a
predeterm ned angle of incidence relative to the hologramis naintai ned.
The di scl osure of 6 Japanese Patent | ai d-open gazette No. 2001-142382

contai ns ai visaray, foef e daiipsie, HHlehatharingilsh prosiliall saps ldVigght awdh | ng
and an urging force of the spring, as a I1ght source shifting mechani sm
Thi s i mageas efhoskicohgsaphahdt uﬁ?ﬂlmilnaténga ofeahsnibstaintiahispgotedeght f t he
| ever is deviated fromits initial f)osi tion, the lever recovers its initial
status owismires one gngishgntialcearallehdight payreaisach as a ppot light ebur ce

is noved as.the | ever is noved,.,However, the.nmechanism of the |nmage

r epr oduci Ny NHOZEFH %mféoé'éxleph&ﬁ H@Bbiheyuﬁﬁéi‘%fglaé FRRYQr eS8 :lﬂgi’%on froma
status _in which e Iiaht.source is moved a a&t fr mitslinitial p(}gﬁi{tion
to a sBatus in whilftfE HOARE %5&%%@%?% rBOM et e halqgram pr the o

For this r ' rgrise Kel r L&) t he
reproducedﬁf’ilﬁ%‘ea,l')ﬁqvﬁ“'lr| g éﬁd’%x?a‘é}& c}tgdl Sbée%g%@% F(lr)rfx;ggger e%?%%{éf\fﬁbgg%gﬁ at us,
the viewerjy tthéE Aight YHurdee theNaVe™RY! AA o€ LR

repetiti Veu‘%ﬁ%é?é;'&\iﬁ}r{égﬂ ?gga %unberqsorre oper atei on fqu?hdep\E}llgﬁre _n %rt her,
since the th@gdsr &ppeduimgeappiEtusfridwireferenve dight tutiteredy upsn t he

| ever nmoving action in a repetitive manner, the mechanism 2o suffers from
damages orreeending nedaninaege.conPorerthast ae@seg, t vehenchani smaguMMRY OF
THE |1 NVENTI ON The present jnvention has bgen conceivyed in view of the 25
above 16 t uegpBRdaced Heompt ee}aomr.amrmrs!:ﬁeﬁml@%m eqtereosramviie an

i mage reproduci .appar at us d an iqmage il Lum nati a .ah%sﬂ havi ng a
si npl e st rW%r‘ggl PEHIFR PSdH'@iarddaE]i%tt}@aﬁeB@ag'qugia i nb]?(l"ﬂél angl e
£ nci d . . _ 2 .
so that o PepreRlacst 10,5°BERGY NiBuERERH Y dhed JAOREYL SO MR I EhE RO L
. hi . : e . e . t of
The presento o RleY b L P s e LRGP IRERBE e

there is pagv@%ﬁ@aa@yisﬂagg reproduci ng apparatus for reproduci ng i mage data
recorded on a hol ogram or a hol ographic stereogramby a |ight exposure

procesiss i ncl udi Whehspthy meprediumingol tighd t hee hanmgdant orupohogtlaghi c
stereogr amhg?ggram or the holographic stereogram, a wave front of rays of
an object light upon recording the image can be reproduced.
When the viewer looks the hologram of the holographic
stereogram with his or her both eyes, he or she can observe a 3D
20 image such as of a cubic object. Moreover, the hologram or the
holographic stereogram can have a series of time-sequential
images recorded thereon. Therefore, it becomes possible for the
hologram or the holographic stereogram to display not only a still
3D image but also a series of time-sequential images.
25 However, when an image is reproduced on the hologram or
the holographic stereogram, in order for the viewer to be able to

observe the reproduced image, the viewpoint of the viewer has to

move in the parallax direction with respect to the hologram or



10 displaying an i mge thereon, |ight source neans for irradiating
reproducing |i'ght for reproducing the inage data in the hol ogram or

hol ographt c stereogramthat is held by the display neans, power supply for
supplying a driving power to at |east the |ight source neans, and
supporting means for supporting the |ight source means and sw ngably noving
the light source neans in a repetitive manner with respect to the hol ogram
or the hol ographic stereogramwhich is held by the display nmeans so that a
recipr 0C?'th@ho@6gi‘z_§?h% fseepedgPaAnt.heTHAtRH athao/iBesdt HHL 66 hbSe to
reproducing light with respect."to the hol ogram or the 20 hol ographic

st er eogr arshift deisdiorghee viewapoine forr abgereitgothé heeprabecedpmdgei ng
apparatus,_the_ |ight source neans is sw ngably noved_in a repetitive manner
wi th respdtor this e asongdriemreproduced tyagshbbsereeddoy dlnesviawiar an

e o S S b okt e b lgEra
S A o e TR " S BB 1 10
hol ' : | i.od of
T e e e T T

repr oducedyi el r ! m

w Chout - nayTAcH DR o FebRINE RInEANE!cHAREIO I ARLHEIZHEL W™, |
i mge reprelgafbigs abravidwpdins of theRiewslr sathr£s anHeaoapliaality! ef i vel y
smal | electric power. According to a second preferred enbodi nent of the
present i ni¥Bntinbages navedeecorded | evi wtleenha seaves | ofntinié sdqureattiabs,
there is provided an image i)l um nating apparatus for irradiating ~o

repr oddci rignREERt ave reaesdegh ablus thewns agrappreblemsr ebglisarepaneprivtiuce

i mge data,recorded on the hol ogram or .t he hal ographi c stereogram by a
1ght expodif Sasiatedoor Fhe tRITISIGahiMAgS Ge HRMANE On AFpHdRALR
reproducin I . wer supply for supplying a driving power to at |east
the |ight @&)@bgg}lﬁg‘pﬁeans, and supporting neans for supporting the Iight

source nmeans an Wi bl Vi in etithv eﬁﬂg&gﬁg el urce
means with resp(etg?‘ tgg‘?he()\tfl#(g%ogfrig%dér%yhg o?Bo%rgrp ICcS ce%&]eoglgllrda@%%o?hat a
reci procal rdpiddiicd & oﬁ?th@f}ﬁr@lb%r'arhhﬂ' t hé dsbjigra® pess teireBg@hnt N the
reproducing light with respect to the 20 hol ogram or the hol ographic

st er eqgr anangbe of dnegdénce hef e e prodargrgehighofist sleiftedowiti respeet i ng
apparatus as the second preferred enbodi nent of the present invention, the
li ght sourfee thenangleswhgincidenseedof nther epaference raghtr wihidh r &pect

to the holggram or the 2s hol ographi ¢, stereogram so. . that a reci procal
mot ihon is %%F%Ph%a oh‘lﬁ% W(Fog"dﬁgﬁ tgepd&a Bn %fS]ttH@ti%rb%&bé)qJ@g ¥ ght )
Fel at i ver ripebP S BicRols BRbTeplied B o ROREIGL IR RILER G VEPLE, co®

means and ﬁitﬁzé?k?&ﬁﬁ”h@é&i@%@iﬁ@raﬁb‘ﬂtﬁ ﬂﬁﬁ’bgﬁgia?ﬂbfl?rth% DIAPELS/dn ned

period of tinme. Accordin € Viewer can observe 1n a repetitive nmanner

a_repreducefbwiege WRYRLdd 3B hehageamer 4 heehpbgidPhtepHRiGapr am

wi t hout having to nove 5 his or her viewpoint in spite of the fact that the
i mage repriidueiseg aopbiadtinsapes. a sinple structure and consunmes rel atively

smal | electric power. According to a third preferred enbodi nent of the
present inventi olprtexample, gheyapedicant efdhe gresendi applispdien Jsas or ~o
repr oduci ng igage data f.ecor dedl.on a hol ogram or a hol agr aphiJc
le preceding application which corresponds to Japanese
Patent laid-open gazette No. 2001-142382.  According to
25 Japanese Patent laid-open gazette No. 2001-142382, there is
disclosed an image reproducing apparatus equipped with a light
source that can shift so that a predetermined angle of incidence

relative to the hologram is maintained. The disclosure of



stereogram by a |ight exposure process, including display neans for hol ding
t he hol ogram dr hol ographi ¢ stereogram and di spl ayi ng an i nmage t hereon,

| i ght source neans for irradiating reproducing light for reproducing the

i mge data in the hol ogram or hol ographi c stereogram which is held by the
di spl ay means, power supply for supplygng a driving power to at |east the
| i ght source neans, supporting neans for supporting the |Iight source neans
and rotatably or turnably noving the display neans in a repetitive nanner
Wi th respedpiRet&ePhidht lapdioemaansetie Nut2@01al428B0r @s@taim hen i s
performed on the irradiating position of the reproducing |ight with respect
to the holeogrrmplerof iennpergmeptihanss mr soyrcdmeomitcols & elr, by dnengi spl ay
means. According to the above arrangenent of the inmage reproducing

appar at us axsd aanhiungiaghdareenef dthe mppngsens 25 lightersdwree tshaftingpl ay
means is turngg!y noved _|.n a repetitive anner wi th respect, tf éhe l'i ght
source medRECHANIEM. a rld¥SprisRageniaRNPG UCIRE f BPRAFAEHSt HBCIWASS| & i ng
position of the r.eproduci,ng,!ight with respect to the | ogram or., the

ho! ogr BphitechaniSE dRoHiHER eRER ﬁ‘sﬁh%ﬂavgy ?h@e}ﬁ}gﬁ‘g&%&aﬁé 55kt or e,
the relative.. I p t. i L i ._source
nmeans and H?Fel%ﬁﬁhoﬂggﬁg%ggrfetqﬁ)ﬁgl {(}gr %?%@%ﬁé%&%@&?hg"%r% m ned
period of fbges-omw@ @ﬂﬂég‘,, fl!‘l@a\‘!'i%“’eﬁ’héél'i'%ﬁbsﬁu&é Isand fRA 1dd thgmanner
a reproduced i mage created-in the hol ogram or the hol ographic stereogram
wi t hout ndeikes 1B movedier viewpoint in spite of the fact that the inmage
reproduci ng apparatus has a sinple structure and consunes relatively snal
el ectric power. HoweRiaEr DERCRIPECNnDEnTHEDRAW NGEage ateprodandngt her
obj ects, features and advantages of the present jinvention wll becone nore
appar &0t tappABREUSKeAN eprovildtheonlit a rvinglaereeinrosAhgMden; famn aof t he

con/ Cnct | SiFatntE fﬁwﬁﬁéﬂﬁt{%ﬁﬁﬁﬁg%ﬂ%%% oS ABAT 'r‘é:mtll S al )
St or oogr a0 SRIAT10 Ao GRHs Th I BN VAR ek AR R R e R0 o

20 FI G 2AySponsstateshenpbt ‘Ehﬁ%‘i}@fgf%&ﬁ%%nﬁfh@%é r 8534 1%})% ¥ a

hol ographi ¢ stereogramto whic erence shows rmade for describing an
optical sysdpsbitivea hahewraphecrepesdagedmmalyd, cathiioh appsratided agcor di ng
to a preferred enbodi nent of the present invention 2s FIG 2B shows a
schemasi ¢ tHenimage eeproducpngcalpparstters, othe heldwkogispreguestardedgr am t o
whi ch reference shows nade for describing the optical system of the,

hol ogr aphi APV Fhenever Maatingyaeiied M gsrepelative manves, privicdr ksed

enbodi nent of 5 i X )
a cumbersome operation for the viewer. Further, since the

image reproducing apparatus requires a viewer to carry out the
lever moving action in a repetitive manner, the mechanism
20 suffers from damages or wear in mechanical components forming

the mechanism.

SUMMARY OF THE INVENTION

The present invention has been conceived in view of the

25 above situation of the related art. Thus, it is preferable to
provide an image reproducing apparatus and an image
illuminating apparatus having a simple structure in which

reproducing light can be displaced in their angle of incidence



to 15 20 25 11 the present invention FIG 3A shows a schematic frontal view
of an inmage reéproduci ng apparatus to which reference shows made for

descri bi-ng an appearance of the image reproduci ng apparatus as an

enbodi nent of the present invention in which a |light source for irradiating
reproduci ng |ight shows sw ngably nmoved in a repetitive nmanner with respect
to the hol ographic stereogram according to a preferred enbodi nent of the
present invention FIG 3B shows a schenmatic side view of the inage

reproduci ngitiPRaspees thoa Hulebrash &ire ACko R IRdstd@ogdasarddthdt an
appearance of the imge reproduci ng apparatus ‘as the enbodi nent of the

present i meprdducéd wmage t banl ilght repeatediyr obseadedt iy aepviedver ng
|'i ght shows swi ngably noved in_a repetitjve manner with respect to the
hol ogr aphi withewutageung dusomhey viewppit.erred enbodi nent of the present

invention FIG 4A sho a schegatic frontal view of the i e reproduci ng
appar at us pl acedéﬁwgﬁsn&itpi al H?sfatmefgér% e/ @@ﬁ&é)fg%gﬁ/spﬁ%fén? or
descri bing_an action. of a;supportng. unit,included.in h ma epr oduci ng
appar aﬁus%rﬁ’@égttlepmglr% Prdexy erqll%l%é#ﬁo&ihﬁe abagye ﬂﬂ%nﬁzg%‘i nP%‘mFéﬁtsi on

FIG 4B s ‘a he [N ontal Vi f i . Lepr i pp tus

pl aced i n%eat f}g oﬁ?}g?%%{lonta?ln ;ihrg&lggfti‘gp%(g@ﬁ?gﬁgt OQ%}&E‘%@},@]‘ e?éﬁce
shows mad ; ?hﬂﬂ% Cd S {0 | th in the
i mge r ep?%écfglé(?%g&g{rgpar at Eg5 %AC%C%?%}%J c%yigap}riggg@ée@ g?rrbao%illdrlrg%%ggﬁﬁ# he
present i nupiteogiram Gy 4Clightvexposarenproceds, dmcdidvhgvdieplabemomae 12
reproduci ng apparatus placed in a status of rotation in the right direction
to which rgﬂer dirspovchemadwlogrades o bhoedoghephit i etenéoghemsupd t i ng

unit included _in_the inpge reproduci ngi_ a}gar atus, accordjng to a preferred
enbodilfent dipleyangr asermage hhereonn g soWKeWeaRS Honalradiatiag i ew of

it { nol ERRFGUEHE el ops BERRHALNE 558 HNage (ALA B o dpApstam *
hart of 1o RojREARH SRR ERERIETREIE Rt iR, Tl g
an ideal apgifPbupply rcsupblyitty "£HRHUE Wower to at least the light
source means, and supporting means for supporting the light
15 source means and swingably moving the light source means in a
repetitive manner with respect to the hologram or the
holographic stereogram which is held by the display means so
that a reciprocal motion is performed on the irradiating position
of the reproducing light with respect to the hologram or the
20 holographic stereogram.

According to the above arrangement of the image
reproducing apparatus, the light source means is swingably
moved in a repetitive manner with respect to the hologram or the
holographic stereogram so that a reciprocal motion is performed

25 on the irradiating position of the reproducing light with respect
to the hologram or the holographic stereogram that is held by the
display means. Therefore, the relative reciprocal motion can be

maintained between the light source means and the hologram or



light and a view angle, according to a preferred enbodi mrent of the present
invention FIG 6 shows a schematic side view of the main portion for i5
describing the spatial relationship anong the |ight source unit included in
t he i mage reproduci ng apparatus, the hol ographic stereogram held by the

hol ographi ¢ stereogram di splay unit, agd the rotating shaft of the
supporting unit to which reference shows nmade for describing a case where
the angl e of incidence of 20 the reproducing |ight takes not only the sane
angl e as tifid Hilogehplaocsteravgraim! forht bebdateemansd pbiiod &ff tienent
angle fromthe angl e of incidence of the reference rays of |ight, according
to a pref Acesrdinglyj dre vakwére garsebserve ent i Dnrdpetitives mamrersehemat i c
side view of the main portion for 25 descrjbjng the spatial relationship
anong t he teppaduead canaget craatedetn i the n Oiqa@énr opr bechedogpphi us,

t he hol ographi ¢ stereoqram hel d.by {he hol ographic stereogramdisplay unit,
and a rot &te¥gogkam Wwithatit E@a’a&& f%gnexﬁ?ﬁ%%%b h VARPRIURESIS ABME 13

Vari essar O gnei pAct ThAtathd PER e ool LML DGk CrRRRIR LIS AP R Biele !
ehodt Ntk 0Fp ALERXnd R FA Y Gy BnplploBLAEAIRERC di a0 am for

descri bi ng CIric circurt arrangene r'epr oduci ng

apparatus to V\hiAEc%f‘dv\ij%ﬁf'G% §@edﬁdrﬁd@fe&9édc&ﬁ%dtihwn@of:ﬂnagugiaesqnt

arrangenent provide a variable resistor for control electric
current, agpanliog, tin soxdef efo edleviztd bt afovdrédenedied profsiimsn to
FIG 9 shows a schematic diagramfor describing an electric circuit

ar r angenertthexfe ihprovided reapnovhge nl vappaating appadatels foef wradiatistgpws
made for describing a_circuit afrangenent provided with a snmoothing circuit
and al@onstemtodueing dighbes %L@E@@‘%@ é)rcénbﬂg?ﬂmeﬁhlceﬁteltﬁ%@im, to

2 Cohemat | FE TR G GRIARE oXAAHA o 15CORAEangBRenERBr B ”g_tcria?r%t - by Zﬂ?l“s
oi cco of CONEAPI BhfedR By CHERY RRBERRe" piStts oML DRI g ©

di ode, 20 BEfer dgifhck0 ReBiRl ofdieChPIBTALRN! rOhrédiecRiESHEh NyBRd LN FI G

11 shows emat 1 ¢ di agram of an exanpl e "of arrangenent t

const ant - csnipply forrsupplyihgral dhivitgr oshersoshvisast ecbeslighit- Sonir@nt
circuit having a single piece of constant current diode connected in series
to a qoupl medng, gnd esuppongn?s mieadss foacsapponting therleght recurce
enbodi ment of the present invention . L .
means and swingably moving in a repetitive manner the light
source means with respect to the hologram or the holographic
stereogram so that a reciprocal motion is performed on the
irradiating position of the reproducing light with respect to the
20 hologram or the holographic stereogram.

According to the above arrangement of the image
illuminating apparatus as the second preferred embodiment of
the present invention, the light source means is swingably moved
in a repetitive manner with respect to the hologram or the

25 holographic stereogram so that a reciprocal motion is performed
on the irradiating position of the reproducing light with respect
to the hologram or the holographic stereogram. Therefore, the

relative reciprocal motion can be maintained between the light



FIG 12 shows a schematic di agram show ng an exanple of arrangenment of the
constant-current circuit in which there shows 14 shown a
constant-current circuit having an electrol ytic capacitor connected in
series to a light emtting diode, according to a preferred enbodi nent of
the present invention FIG 13 shows a gchenmatsc di agram show ng an exanple
of arrangenent of the constant-current circuit in which there shows shown a
constant-current circuit enploying a three-term nal regulator and a

vari abl e roniaieomeansondid $Heo HR1BESAR ot thEDeYIBRRADBLc dteres eraR

i nvention FIG 14 shows a schemati c di agram show ng an” exanpl e
arrangenerforod prelaterstmdd puriedtof timeit Avcodtdiriglyhehe siwomer saawn a
constant-current circuit enploying a single piece of transistor, according
to a pref erhsarvenbodi repetidive eapmesreatreaproshii¢esh image tBegtadhdnahe
schemati c di agram showi ng, an exanpl e of arrangerreng of the, constant-current
circuit i nholagnamner éhenbato 1¢ stereagia e Withautchaving tenmaxig ng a

vent Bon G 0% o Re3 ke VP QUMentR | S AFoNOBI ChPeriAst AN magee comage
duci which ref ' h bi

ebrocuct g ARRRIANE ASpMRLElT REE' SR B AoI60A oo

present i B?/e?g‘tr%‘e‘%éf Qm"&ﬂ%ﬁeé?%i{:%wé?.urce for irradiating reproducing |ight

IS sw nga I aréep i"ve manner with respect to the hol ographic
stereogram and ngggsrding 8o Adlfeti poefdigedeithadimentodf hauppesdnhng unit

Is a additionally provided, according to a preferred enbodi nent of the

present i nirpréntionfitBere6id promsded sehamaige sépleodileingfappeeradtyéor

10 reproducing image data recorded on a hologram or a holographic

stereogram by a light exposure process, including display means

for holding the hologram or holographic stereogram and

displaying an image thereon, light source means for irradiating

reproducing light for reproducing the image data in the hologram

15 or holographic stereogram which is held by the display means,

power supply for supplying a driving power to at least the light

source means, supporting means for supporting the light source

means and rotatably or turnably moving the display means in a

repetitive manner with respect to the light source means so that

20 a reciprocal motion is performed on the irradiating position of the

reproducing light with respect to the hologram or the holographic
stereogram which is held by the display means.

According to the above arrangement of the image

reproducing apparatus as a third embodiment of the present

25 1nvention, the display means is turnably moved in a repetitive

manner with respect to the light source means so that a

reciprocal motion is performed on the irradiating position of the

reproducing light with respect to the hologram or the holographic



15 reproducing apparatus to which reference is nmade for describing an
appearance of the inage reproducing apparatus as another enbodiment of the
present invention in which the |ight source for irradiating reproducing
light is swingably noved in a repetitive manner with respect to the

hol ographi ¢ stereogram and neans for dgfecting the swing notion of the
supporting unit is additionally provided, according to a preferred

enbodi ment of the present invention FIG 17 shows a schematic diagram for
descri bi ngstare8lb@ahd | that ri@thl@rbyngl@@ems;qfaPﬁ heehiBUe THEFOHIG! Nthe
apparatus, according to a preferred enbodi mrent of the present invention
FIG 18 shmlative akeetptocals enotiors chenite endintaiarsl hetwieserite dgghthe

rel ati onshi p between a pul se_signal generated froma swi ng notion detecting
uni t proviseareen mpansragsl the sinloguampnpper olegaaphic mieseograml
generated from a npnost abl e,nul t.i vi bpator of ,the Light source unit provided
in the i Ac¥ riR1nee Heried o e ) CEer 1% ¢ SDECYIOHBB@aTent  of

t he present, i nventi on_ FI shows a schena&%g %gt of sch lhagr ams

-,19 enpt i G

for Do 3desahsei iy b TP BFLEIVA RATI: AP I GRLFIAEE CRAFEd 181 Uil o

. . : ¢ : L
ot gnalgerBPAEATHT BRI Wlosaae s ERle e, SAthRY BidviF s e
unit, acc L. NG; : r € j [ ey FI G
204 shove. BeEcPiSapBLY Hrtierfith SoEHeTIAY MRADRIR, ARtaEe RSRAGAE
whi ch ref ejppagastisvbagadeifmpledepmicthiregannl appsamos eredhtivedyisrmadl
repr oduci ng apparatus as another enbodi nent of the present invention in
whi ch a | ielectric power.

10
BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of

the present invention will become more apparent to those skilled
in the art from the following description of the presently

15 preferred exemplary embodiments of the invention taken in
conjunction with the accompanying drawings, in which:

FIG. 1 shows a schematic diagram for describing an
overall arrangement of a holographic stereogram fabricating
apparatus for fabricating a holographic stereogram;

20 FIG. 2A shows a schematic front view of an optical system
of the holographic stereogram to which reference shows made for
describing an optical systen.1 of a holographic stereogram
fabricating apparatus, according to a preferred embodiment of
the present invention;

25 FIG. 2B shows a schematic plan view of the optical system
of the holographic stereogram to which reference shows made for
describing the optical system of the holographic stereogram

fabricating apparatus, according to a preferred embodiment of



16 source for jrradiating reproducing |light shows swi ngably noved in a
repetitive manner with respect to the hol ographic stereogramand nmeans for
driving a supporting unit is additionally provided, according to a
preferred enbodi nent of the 5 present invention FIG 20B shows a schematic
side view of the image reproducing appgratus to which reference is made for
descri bi ng an appearance of the inmage reproduci ng apparatus as anot her
enbodi ment of the present invention in which the |ight source for
irradiatiqgug?péggﬂgﬁﬂgehkghg;is swi ngably noved in a repetitive nmanner

wi th respect to the hol ographi.c stereogram and the neans for driving the
supporting unit FEGad8At ishtewky aprsphiatadtiacfrortialg viewa off efrer irchge
enbodi ment of the present invention FIG 21 shows a schematic diagram for
descri bi ngeprodiiangct apparatuai ttoarwinighnerafesenche shawye rmpdedufomg
apparatus,_ according to a preferre? nbodi ment of the present invention
FIG 22A sheagihing mamanrearamealcol\thelarags repygd Uche APRARIL WP RF at us

S R LR R SE RO ES S 40088 o
L A O SSRGS SR R 5.0
ot S ioc! EBHGTOLK olpace VBPORL TOIUBHA DT MEHLOSRRHY

FIG 22B sfiaerdangclicambreferrdd emdudiméhe of aeprene AduavBataRRAr atus to

whi ch reference i S made for describing an appearance of the imge
reproduci ng appdfHtus 33 showera stheanbadil neide ofri¢we ¢ff etdent 1mmgant i on
in which the hol ographic stereogramis turnably noved in a repetitive
manned Owi trepreshiang oapparatyst teouwdwchorreferaaicat i showeprmads nfpi i ght
and t he neans f.gr detecting the turning.notion of the.supporting unit 5is

addi t i onal 4§SGHbBIRG AN TARGE O NG IRYAZY d8DERESEIRERPBATREES Bsent
i ti FIG 2 h ti di for. d i bi | tyr i
LYt Oar e emhaditent BF MRE' bEaSk ARl AV RE S SH (WHigh SBhE T o
f d | : i tyi: 1 ti
P ontn o ShRe FertirPadldinl cefod LEHER GRS [Shéwe sFAREABN SR oTel ! ©
for descrijy ng apepBRRIVANCRIAInéPE WitlDe re@peRducidg thrPahalssraghanot her

enbodi nent of the present invention in which the hol ographic stereogramis

t ur nahlsy nstesdoigram apedviding torangrefeirrbdl&nissgenentoofathe ghtesent ce for
irradiating reproducing |ight and neans for performng notion on a
suppor t i ngnwentlpy; addi ti onal |y provided, according to a preferred

O T80 YR SorG e B FORBAL VLIS B
d i bir f the i duci.ng. . ¢

e AR e b T SR IS 5, RIS
a0, MRS RO Lt TEREIng SRR ! BboriE? o

suppobhlo NguHi intkidstliihi tH@hhya g Pepdeduciigos fpadat Gs2abéGidEineedo a
enbodi ment of the present invention FIG 25 shows a schematic diragram for
descri bi ngppeferred embodiment of the present invention;

FIG. 4B shows a schematic frontal view of an image
reproducing apparatus placed in a status of rotation in the left
direction to which reference shows made for describing the action

25 of the supporting unit included in the image reproducing
apparatus, according to a preferred embodiment of the present

1nvention;

FIG. 4C shows a schematic frontal view of the image



18 electric circuit arrangenent of the image reproduci ng appar at us,
according to a preferred enbodi ment of the present invention and FIG 26
shows a schematic diagram for describing a conventional nethod of
fabri.cating a hol ographi c stereogram DETAILED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Preferred enbodi nents of t present invention will be >.0
herei nafter described with reference to the draw ngs. Each of the

enbodi ments descri bed hereinafter is an i mage reproduci ng apparatus for
repr oduci ngp3dutieigapipdtatids plaestlent 4 adtatiudesf irbtfivRl 19 hangigle on
recorded on a hol ogram or a hal ographic stereogram by a |ight exposure
process. XFethion tegehicpreders nee shoavamadenfdudescribing tdrgacton f or
realizing a reciprocal notion on the irradiating position of reproducing

li ght wit hoff eipecsuppatiengol wgitammal udes honog mmagteermmmﬁuemg
repetitive manner, whereby, an i nage rgcord(gd O%qtqge hol g%'a]irln or the

hol ogr aphi RPBaEREGYr ACCEEALBS 15 HgéREred £ M merh«di the peasant ¢ ne
subj ect inmage reproduci ng apparatus introduces therein an arrangenent in
which & Ii’éﬁ{ergdePCe is swingably nmoved in a repetitive manner with respect

Lo e ! 0 Am Bl e ghthP AR E AP GRS U d%aiAThERibACRen Lt U
posi tion ané§ﬁbiﬁ rad%%rwal 'Méti@risfhi{pe%%tné GHd'i SRt 08 RRE uh e

hol ogr aphi ¢ St ereogram ternatively, the subj®ect | nmage reproduclng

appar at us jdludddcen ther éhmhgh wprotesivg a‘c}mmm,t bhehbodgsrapRic t he
hol ogr aphi c 19 stereogramis turnably noved in a repetitive manner wth
respect t ostiereckirgn Iseldr by ayhaeloigrg phitcsterengpamdisplay iucitplamd sher eby
a reciprocal nmption is performed on the irradiating EOSi ion of fhe

2]

r epr od@ci n@ﬂ&tghgd&h&ft Msﬁé%tsubpﬂh’é%llﬁyﬁf aﬁﬁ) ow b ed‘gg@phﬁhows

Al i . ] i i ]
ZEE;?S?L??ﬂ@ﬁé?éhé%ﬁ%ﬁ&hﬁgmeﬁgiepﬁﬁahpfﬁrﬁff?@?zé{tﬁ%refeif ' e
ot oot o oligR ARdf BoyiesEhgRE RPN Tol Aopkbfilbe Ao R 0B e kR |

Al'so, io0 aggor 'eggn#qn%%ﬁ{)hgngenent of the inmage reproduci ng appar at us,
an electric power of Several 'mlliwatts or below, for exanple, is

sufficient for sHP@. )8 BHoles a sehamiais kide ety bifeheenthinipoatidn for
mai nt ai ni ng the above-described reciprocal notion. Description wll be nade

bel owisn adescwEbengethedsyea tigl apdatdnushiprameprgpdhei highsn somege uador ded
on a hol ographic stereogramfor nmaking the explanation pore clarifying.
Initially, iptlugled gnt rthedémg@tmm@gmmg rRppantgus,e thedbolegraphtie at us,

o AT LSBT A AR e e PO Tk s o
T T T A
I ght exDOéHB%s"hg&?é%‘o?él}éé&fiﬁggxtlé‘gineaéé%@%r%%ﬁé %rr%%réf‘lﬁ&}i'[e’i'&epé‘f al I ax

information Int ater I's fabricated. wever IS needl ess

to sayd hathé he gy desiaphilizlst eakesr actf @hly add Ramepranglésdhageopne in
which a plurality of dot-like elenent hol ograns are recorded on a single

20 sheet ofefeveogearayeobrlight bwdalso hyslaghthdiffepentrangleofresn tdwe t hat a
hol ogr aphi ¢ stereogram havin arallax information_in the lateral direction
and the veanglelofdineidange iog ﬁa@rnﬁar%ceA@am@ﬁnhigﬂntmas:cordmghtﬂ @r aphi ¢

o SBLLe Lol SRESLEL A% A B 0 O SPLE,

Pabr i oatng appatiCte’ s8om 3 pEREREA S B UaY of Wifagb dnPRIprot e g

uni t Ll f ofoREHIhY PHe CEPAAA] PERGSSELAS among the light source unit
included in the image reproducing apparatus, the holographic
stereogram held by the holographic stereogram display unit, and

a rotating shaft of the supporting unit to which reference shows



to on i mage data as an object of the recording by the |ight exposure
process, a control conputer 12 fox wholly controlling the hol ographic

st ereogram fabri cating apparatus, and a hol ographi ¢ stereogram fabricating
unit .13 having an optical systemfor fabricating the hol ographic
stereogram The image data processing unit 11 includes at |east an inmage
processi ng conputer 14 and a nenory unit 15. A parallax inmage series inage
capture unit 1 having a nmulti-eye canera, a noving canmera or the |ike

gener at es papleurfod dergeiliaid £ das®nmvlidvengheardleh@xahsler sabivan . ndd so, an
i mage data 20 creating conputer 2 creates conputer inmagé data D2 containing
paral | ax icofwtemiti bat 17 veriepartah vaxinitgoef datertaeni asglld accordenperd based
on the captured imge data D 1 and the conputer inage data D2, and the

resul ti ng 4 pagéexrechembodimeinteal thetireseniginyentiosi ng conputer 14. 25
mage et & obt AELE, o O Pe SO Dtshy DGR e LRIPIEy a8
par abus AlEEHTc wifbylt ARRhREAHE pL BIOEHE R HER Fp SR Adffidlls (o s
Chem  A's ¢S RSICHED R ACEIRIALE Thiad T BE T BaEGibE TaDTARENR] 00N
OT | Mmge giaih 58 SRR RO IAR] S{BPEPYLSTa kel pEs BB O @SnGI(ERTAY

G aphi cs) mage data sets constituting the conputer 7 nage data

D2 cont ai nslepériel lcwrrentoragidlingThe iaregeeféatradpreanbodine mtniéf the
perforns a predeterm ned i mage processing for hol ographic stereogramon to
t he paral Ipresertgmvieantioseri es D3 based on the captured i nage data D1

and/ or the conp i mage data D2 hy using the image,processing conputer
14. TAds, hol ogr i ngs 8 & %gkﬁlﬁé‘-té@ eél%&l‘anhef@rol‘gwfa‘ﬁgi%géIUata >4

i sk unit Sechrie Srenit Aranatiientaf theaRnpgeereniod Arde MrpDrahsn ¢
hol ogram i RE I o] hol. o mg.ecogdi edi 3. e
i ghtg expgtgsﬁggé}bfc&egg?g]{%gg? r’r&&gﬂggt ahlp"‘}q%%legg?nga%‘%ﬁ&tqbﬁglsg%]uecf#l&éwy

d I i t f i h i
hata 4 whi e SURT BRATIER 8 PRI P70l Ofliclht OaAd SR | Thae
processi ncofidtlanittcarpdht edidde ek hel QOr eshitEge cdatrand thrduie,
control conputer 12. The control conputer 12 controls the hol ographic

st er eagr anadadrdingt tong prefleriddsemboati ment lodrtdet pdesehtynvengeo?5 based on

the el ement hol qgram i mage data D5 supplied fromthe inage data processing
unit 11 is sequeﬁlﬁm 10 sbosyded Bghamatist déagﬁgme%r%ne@gaénpfmeof

hol ogr am recor di g nedlum 2 Prow fd Al RALL Olr e 10 AR LRest o0 am
shown a constant-current circuit having a single piece of constant
current diode connected in series to a light emitting diode,
20 according to a preferred embodiment of the present invention;
FIG. 11 shows a schematic diagram of an example of
arrangement of the constant-current circuit in which there shows
shown a constant-current circuit having a single piece of constant
current diode connected in series to a couple of light emitting
25 diodes, according to a preferred embodiment of the present
invention;
FIG. 12 shows a schematic diagram showing an example of

arrangement of the constant-current circuit in which there shows



22 strip-like elenment hologram At this time, as will be described | ater
on, the control conputer 12 controls each mechani smof the hol ographic
stereogram fabricating unit 13. The hol ographi c stereogram fabricating unit
13 is 5 constructed in such a manner that each nenber constituting the
optical systemis provided and supportgd on a supporting board (optical
surface plate) not shown and this supporting board is also supported in a
unit housing through a dunper or the like, also not shown. The hol ographic
st er eogr algHARhI §add it aAtlt-Eutpehd @fé@fw%vsﬁgaént@le'cefél%@c _@ﬁgawdient
optical system an object optical system and reference”optical |i1ght as
optical sysiranecteld tife deatiegr ephacligiter enaittinkakiibdat | accortiaghabogr aphi c
stereogram fabricating apparatus 10 introduces therein the hol ogram

recor di ng pesferreds mbodinvset of ttheepresent ahveTha®f ore, the unit housing
has such a structure that at |east all, of the optjcal systens are insul ated
from external |ilgHe, 18sskevimaischmrcatindiageampbgigg ansesa

fabricating unit 13 is anged to .include, as t.he inci.dent, optigal system
2 Tasep || amangamental bhe (gt SUBre b oL it gh Wiehriies Shows
predet erm ned wavel en . rr ni 1.SpPQs _an ical

i s of 1A gh cpaspphseerls RN i Re T8 Shrgl ARhiel
openi ng or i t shut : t : I tght +h1 £a he
subsequentl_' ]'g%léagr at}gdprlé’ev{éﬁ%leaaﬂ?r Qgsé%@g ?az&tbﬁghggrréb a%dbggﬁeallt@&m rror
23 for spldionbat ftle presébtinventivn; an object light L2 and a
reference light L3. The laser |ight source 21 may be including a | aser

devi ce such as @ B@nildosHontoa-setidredtidGiagsam dhvwing apadkenopleesf tti ng
the laser light L1 having a single wavel ength and good 23 coherence, a
wat er 1000l arrangemedninof fhercanatiant -onrre nhicercwis dnew hichptherd abowslevi ce.
The shutter. mechanism 22 is controlled f.or SES ing or closiing by a cpntrol

signal . CISRRW& A ceORstARtEKUIEBRLr SITQABApE OyA1En %@Mgem%c%no ut put
timng of the el enent hol ogram i mage dat a . Jhus. the | r light L1 can
be a1 Loned BOFEETs 2CERnLHif e S prgiohd mumbRtimant ol BhF opeent
prevent ed fr{%ﬁighng to the subsequent stage in the optical system -~o The
hal f mrror its the incident laser light L1 into a penetrating beam
and a reflected ﬁﬁ@mw@ﬁowﬁtg@iémw@@mgfahh@hwa@%atn éﬁﬁﬁ{%le' ght L1
is utilized as the object light L2 while the reflected beam of the sane is
utilized agridegeaienteofehki @ristaht-dhereont ettcuitdht wikdcanthdheshefes ence
light L3 are led to the object optical systemand the reference optical
syst em whi ghowrre @ oviohsdant-cherentseguentt seagployiagpeat i eolple Al ofiough
not shown, the incident optical system may . be grranged to,include a mrror
or the || KECARSISTRES, RRERTAINE (PadcPTHGTAPAcem bRlgRented] agerpmsﬁnt Ll is
properly chan eéj and 20 optical path |lengths of the object light L2 and the
ref erence W‘é%? IP%are coincident. Further, the shutter mechani sm 22 may be
arranged in suc ma r a.s i I i cal IV

Al ternatively, Pﬁg(}s'hgt@%erémrr@%ﬁa% %%%%gceggopﬁg u |rq]78 gﬁ % eg S AT

shutteyg Ut pby 12% haﬁgggﬂé%ﬂm(ﬁ@e@t%%ifeﬁeh@@cigl Bid 0 Xor IdeRb-ilgingror ds,

t he shutter frzre may be arranged in any manner so long as the

nmechani sm gan apgleagtane vfopien i@nagb0$ePrd3&uomg capppattuefas hendddser |ight
L1. As shown in FIGS. 2A and 2B, the hol ographic stereogram 24

fabri cati ngmbodimanitnef thespresepinvantmomuonetishos hightdywee fpt i cal
system a mrror 24, a spatial fjlter. 25 a cqllimtor _lens 26, a .

proj ecti onirgsiapmng arecmﬁﬁmmgailg] n&S BFVINE moveddnsg bepetitiee
optical conponents ar.e arraey d i seriels frorﬂ.th 5 in%ut sidg al ong the
optical axPsaBRErnWIlbFesSH nggq gfhe holographic stereogfam "and means

25 for detecting the swing motion of a supporting unit is a
additionally provided, according to a preferred embodiment of the
present invention;

FIG. 16B shows a schematic side view of the image



The mrror 24 reflects the object light L2 penetrating through the half
mrror 23.. The object light L2 reflected by the mrror 24 is led to the
spatial filter 25. The spatial filter 25 is including a convex |lens and a
pin ~0o hole. OMng to the spatial filter 25, the object light L2 reflected
by the mrror 24 is diverged in an isoffopic manner so as to correspond to
the wdth of the display screen of a translucent liquid crystal display 30
which will be described |ater on. The collimator |ens 26 nakes the object

light L2 dieiprgingeite b Bmaiiato Whieh Fereheenar slddd fhaeiribight and
| eads the li'ght into the translucent liquid crystal display 30. The

proj ecti omheapp@arainogholfytlie ienage réprodientg! apparhusngs pwpeess t he
light onto the cylindrical lens 28. Since the projection |lens 27 slightly
di ver ges témbmsigisent ioftthe present inngatonquanihighothe hightapoiices foir

hol ographic stereogramw || he i oved. The cgylindrical, lens 28 collimates
the par al ligradagting r@@}‘r@@lﬂmnghﬂg 1&15W1é1g9§1]éfr HOWEH ddt RokePTHELIVsk 29

part of T SPAIRREE (G b EEDAGHGHL (RS DOLPERAPBAC L5 STROBIGA A HICA%he 28
[0 Do qentoto el i ARSI ° SRR R AESEhR Adihoflinkl eufil oRL O™
L2 incide on“ T HE og PEC In um 3. A |%,t

obj ect Opté&&itié%%gﬁggitrév?dé&“ﬂ@@ox{#’ilr{g‘tf& d P?efé@%ﬂagmdi&@%%fcﬂi’ét al

di splay 30 provi ween the co tor fens e projection |ens

27. The tr%féééﬁﬁﬂﬁvéhqwrﬂ; crystal display 30 displays sequentially the
el emrent 5 'hol ogram i nages based on the el enent hol ogram i mage data D5

suppl i ed from t hEIGontfolshomputersch2mabe aistgrame doputdesciibingppn es a
driving signal C2 to a recording nmedi um feedi ng mechani sm 34, which wll be
descr illfed elecéricoeircatit wrramgeryean ofcthe dmagareepradicing apparasuso an

tput tim . th I t hal i ta D5. Thus, the.recordi
bl m | CoRTRy B P RT LA, SR RGMRBRL T (5P DrESEpEAvERHaRG t he
hol di i 3 feed] s at | b 4 t ol | ed.
o Phe above deshiPhel ddws g etk AT E et of RS hE B LA AR K08 Ton

the above-de byfclt Bptt e ) et THS
P oht Lo sieSetiBingRige, refiontif) het o) BC aulefNsigkatkehbfatdd = once
the obj ect fronhi Al s@¥AECMotih OBbesstinggink? poaeat opdl Biet hmapat i al

filter 25 and forned into a parallel rays of light by the collimtor I|ens
26 whers 2orépeogacaig eappayatab larght aapailsacisignali geaetrbéedoftommtaor | ens
26. Further, in the object optical system_ the object light L2 |led to the

t r ans| ucenmonegfiabler yslsivibiraspayfthe Arghiysouree conit paovidedns Beei s

subj ected to an imge dul ation in accordance wi.th the el enment .hol ogram

i mge di spHRRES oﬁet%?@ratoq‘%ﬁgl uERRAT S d %Cepalélﬂgl 8P spPay pyeferre

Ther eaf bi haht L2 il he cylindrical Iens 28 through
the. proj ect PHRSAERERof 1 bysSebT doaifoba SYtom  when the shuttor -
mechani sm 22 opepgcs, 01 §l dR¥ikNE SANSmAtid ! of RcBRIAatY AHABraAfs FHpLLEr

mechani sm 22, the
20 describing the relationship between a plurality of pulse signals

continuously generated from the swing motion detecting unit and
a pulse signal generated from the monostable multivibrator of
the light source unit, according to a preferred embodiment of the
present invention;

25 FIG. 20A shows a schematic frontal view of an image
reproducing apparatus to which reference shows made for
describing an appearance of the image reproducing apparatus as

another embodiment of the present invention in which a light



26 object light L2 having undergone the imge nodul ation is led to the

hol ogram recordi ng nmedi um 3 through the aperture of the mask 29. Thus, the
object light L2 having undergone the inage nodul ation corresponding to the
el enent hol ogram znmage can be recorded thereon by the |ight exposure
process. In addition, the holographic .gtereogramfabricating unit 13

i ncl udes, as optical conponents of the reference optical system a spatial
filter 31, a collimator lens 32 and a mrror 33. These optical conponents

are arranggfjde $6F iiﬁlsaafaﬁhghﬁebﬁ@&acﬁa Qigﬁtaé}%\gsté‘@iﬁghb@ I m@xies] of the

optical system Unlike the spatial filter 25 of the object optical system

descri bed jgpboye, repetiipee i andnhéer With s vespeedi N athyl i heiogedphins and
a slit, for exanple. The reference |ight L3 deriving fromthe reflection
and splittstegeograhe temd nmneams 2fors dirivengedasosupaorting r aysitof is

reference light L3 _are for to haye a predetermned widih. In re
specific t&igﬁ,lonﬁéerEP@Vkﬁfg ,@w@%@g 1@ prefere néxgﬁment ghe
di mensi onal direction g.o t.hat the predeterm ned wi dth thereof corresponds
to the5di SHFESLRG HAYEBH M He translucent liquid crystal display 30. 20 The

fﬁL':sliIZE S éi’bb?*?%ﬁévﬁiai§§19@ar?5%%$283§§2§ﬁ§%%{9f ﬁféd?' Cia
Phat the razpodiind Apdaritus®ts SPhich 1R EANC0 NS BRRIEIGE degdiihink 50
recording é‘ﬁdhggbﬁlr_ﬁ'h@eﬁéﬂetﬂé\ﬁh@ﬁgé radFod Heirsa BppABatias fxeemaiassy i bed

above, the obj ight L2 deriving fromthe splitting of the half mrror
23 travel sembrtiment df thanpeesenviavehtide inpwvihieh thestigir, source fathe

obj ect optical system and 27 the reference light L3 _deriving fromthe
ref| eawi onirgadiabingireprodueingalighsvisl swangedilsi maved dnce repetitisie
ORLI Sol Yol oL S T 1B P ol SR AR e o angeent of
OB cal SYAETR, ARCLSAAL R LIB,ABHLER R T oSy IR Bkl o
uhi o, he SELG5RIGERY bk ARl SRR ey oreeDet SR rhgLFen (e
bocesed? oo b (FPE AL B BSESaAL, e, Doe fembinian !
cl ear ar5 r eplerdunedircmgarrangement of the image reproducing apparatus,
according to a preferred embodiment of the present invention;
FIG. 22A shows a schematic frontal view of an image
reproducing apparatus to which reference is made for describing
an appearance of the image reproducing apparatus as another
20 embodiment of the present invention in which the holographic
stereogram 1is turnably moved in a repetitive manner with
respect to a light source for irradiating reproducing light and
means for detecting the turning motion of a supporting unit is
additionally provided, according to a preferred embodiment of the
25 present invention;
FIG. 22B shows a schematic side view of the image
reproducing apparatus to which reference is made for describing

an appearance of the image reproducing apparatus as another



The hol ographi c stereogram fabricating apparatus 10 is arranged to include
a recordi ng nedi um feedi ng nechani sm 34 which can feed intermttently the
hol ogram' recording medium3 in a direction indicated by an arrow "A" in
FIG 2B by an amount of one el ement hol ogram The recordi ng nedi um feedi ng
mechani sm 34 noves the hologramrecordi;ng nedium 3 intermttently in
accordance with zo a driving signal C2 which is supplied froma contro
conputer 12. Also, in the hol ographic stereogram fabricating apparatus 10,
the above-glabodibesnsiuft the peesentsimhtisndinverhich abeohddogeaphid the
control signal Cl supplied fromthe control conputer 12 in an interlocking
rel ati on witelreogeamt iontefnabdy r emoveidngn2s nedpeatatieedimgnmechamitdm 34.
Thus, the laser light L1 can be selectjvely allowed to, pass ﬁhrough t he
shutter magspeicni@thel hghiesaureg rfgp;hmra&@ﬁm)@ reeprosbc1ag Lightappat at us

cot LEQSO‘&%%Q{ES ¥ @%épﬁ‘ﬁéﬁifeﬁ%p%@frbé’n%l&i%%ﬁk 2B8 i meoraBR MRieedi ng
! 34 . . _ b . .

conpl ebed FPordaTEoBAIRERTATIAGE AanEinE L ok BanteiRe EroRirpery of gnal

C2 suppliqgfjkggg&ﬁ@iﬁgg%ﬁgénponputer 12, the recording nedium feeding

nmechani sm 3¢ S the hol'ogram recordi ng nedium 3 by an anmount

corre: >pondi ng tPIGne2s! giRRys hal aghamatendibbeangedbNodeséiibiapd ax ops
the hol ogram recording nedium 3 at a desired position so that part of the
nedi um whiglecbeie cietuyearbaagesnpnsasf fhedmage reproducingf apparasak, 29.
The hol ographi c_stereogram fabricating apparatus 10 has an arrangenent,

whi ch can awddndingstppresafeangdve mbadisnent @f tife piresenbriavemtion; br ought
about in the hohﬁ anlrgﬁording medi ym 3 due to thﬁ noti on_ of the hol ogram
recor @Png nedi u 1 34dushawisea sshempabisr fspntabraiety sERDMmAge nade

f I tripslik hot Pt £idl th h not £..
car 11 dge TEREBIMEE BRRRIAG H ¥ Hich Tefarencn s BAAG &aF destatbirih

i nsul atin t e _pravi n i Lh=].1 ke itive
film may g%ﬁhgégggq\%%tc%i qPiitie ﬁ?’?ﬁgga??é}%dﬂg%@yt%@é?ﬁtﬁ% i??n%‘?%%ﬁd
around 20 @nﬂﬁﬁgi r Wt o Ghi Tod fi n}ﬁﬁ? } When
the filmcartri 62§P£Q$%§§§dﬁggé§ﬂg ﬁgTogr§%%ﬁ§ 2?2?255P§n1fa g?%@??ﬁg
appar at us gferevgeanel egr snrnaddy dimgveddiinm @ eepebeived ahnkeromvitie
cartridge into the hol ographic stereogramfabricating apparatus 10, and the
filmils subtgspraidtooat hghttesdiurge 2fomuveadiating aeprodacingdlightpamnd by t he
recordi ng nediun1feedigg mechani sm 34. I n the hol ographic ségreogr

fabri cat i naegipaior periormingnmado BRI % S UPROTAE Y iSak 1@0@&3& er
openi ng st at us, 29 the,object |ight, L2 Rhavi nder gon he i mage

modul ati orbFavideds SCEHELRIS O B GeTERE ROT DQTARETH O dFiGy REGRR 3 and
made inCic¥HQF¢Hﬂo he same while the reference light L3 is led to the back
face of the ho ogrén1repording nmedi um 3 and nade incident 5 on the same,
respect i vel y. THHEG, ag4Bt Shberenge skhiehgtizOrdiaep 0ot Oghéeiﬂi%@?”t

hol ogram i mage can be recorded on the hologramrecordi ng nedium 3 t he

|'i ght 2expogaprodueass appdrdtes bolwhickhhiefest reedgrnamdeafor caidcribanpar at us
10, when the recording by the |light exposure step for one elenent image is
conpl et ed, anhhappesmaricec ofptherimagesupppreducing dappangtss gasl amather t he
recordi ng nmedi um feedi ng pechani sm 34 so that .the hol ogramrecordi pg nedi um
3is fed b«g/na)cn{nlén@nérmg 1703 mrgsanéelraw@p@pp@dmmil 8€i ogb@pﬁi@n.

Al t hough not shown, the hol o hi ¢ st ereogram 15 bricating apparatus 10
s provi destGHRORTAM riSe CRABAGIE FNQVRE R 21 GEDELIAVE ndnARRSt it apt ur e

pr ocess) not Ga G R Ueht REiGe e uilifialin g bad SN RS Ll AU 10

treat ngnt QAOLESSIfRY ‘;@ée%rﬂr‘i’ﬁi heelalecst OWmtﬂfﬁﬁS%ﬁ?ﬁ%ﬁgﬁlg‘gﬁgfgﬂ? gié”‘der

an atnosphere at a pr erm ned tenper at ure.

st er eogr amy J@agiencAly Parovided, agcor@imetos E'ﬁ‘bf&q@@'éﬁﬂ)(ﬂ@ﬁh@m%f pien the

hol ogram recordi ng rmedi um 3 has undergone the image capture fixing
pr ocessi ngpres¢he 1thokagiaphi ¢ st ereogram fabricating apparatus 10, the

FIG. 25 shows a schematic diagram for describing an



2s hol ogram recordi ng nmedi um 3 havi ng undergone the inmage capture fixing
processing is cut into pieces sequentially so that each piece has a
predet erm ned size correspondi ng to each hol ographi c stereogram i mage.
Thereafter, each piece is 30 discharged to the outside as a single piece
of hol ographic stereogram In this wayg according to the arrangenment of the
hol ographi ¢ stereogram -fabricating apparatus, the 5 above-descri bed
fabrication steps are repeated and the long strip-Ilike hol ogramrecording
medi um 3 c@eericifeMet arphrgeimbnt Of tied Qﬁi@@@'x@p’i*b@l&ﬁﬁﬁgaé@)prﬁ@g@ﬁs,
sequentially recorded thereon.by the |ight exposure process. Thus, a sheet
of hol ogr apddordihgr eoga apréfedired @hbbdgmenit ofstlee epresent mage ntésny ded
thereon by the |ight exposure process is fabricated. Now description wll
be herei naindr nade on an i mage reproduci ng apparatus for reproducing the

hol ogr aphi ¢ ster ram i mgge such as a 3D.image data, .ti sequential video
i nformation whi Cﬁf’ reZQeE?Qi\Eé GV $¢§}éem%}{i€ngk§8§%¥rb B?Tbggggcﬁ 1nge a

hol ogr aphi ¢ stereogram fabricated, by the holographi ¢.stereogram fabricating
appar abus mnvemlpgﬁuyl,e%ﬁ@éﬁ?f ﬁ%bﬁﬁ?%ﬂng %imﬁﬁggaBﬁl%ﬁ%\?Fﬁ%&r%@pr oduci ng
apparatus in which a light source for irradiating reproducing light to the
hol ographi c stereogramis sw ngably nmoved in a 2o repetitive manner so that

a reciprocal notj f DS \Jr e | R f the
reproducing |i ghmpﬁlﬂ:g?pect ?ﬁﬁgm?oyoggg%??%@%I GS. 3A and

3B are schematic diagrans show KVEBODIMIMATS8ppear ance of an i mage
reproduci ng apparatus 50. As a5 shown in FIGS. 3A and 3B, conponents
constituting théPrefegeedepmbodime rsspafative pPesamt devemtgbhy walldss fi ed
into four units, j.e., a power supply unit 51 as power supply having a
pover 1$upphgreisafsepslescatbed iwltdyretasencento thei dvawengstric 31

circuits, alig spur nit 52 as |ight sourc aps havi a.light
emtting diode gﬁaﬁﬁe q(‘f}e;@i;e aeMmﬁ &5 uziietscsﬁmﬁ Bapsgmaﬁgg ABafdl f or
supporting. the light source neans, 32 d a_ hol egraphi t.er.eogr am di spl ay
ini t 54 acitAgs SyBreaneiRg, Tetiedi, PR FrfedRiaR SDF dRE e Y

di spl ayi ngeite- dotRfntial video information and so on recorded on a

hologram or a holographic stereogram by a light exposure process.

15 The image reproducing apparatus includes an arrangement for
realizing a reciprocal motion on the irradiating position of
reproducing light with respect to the hologram or the holographic
stereogram in a repetitive manner, whereby an image recorded
on the hologram or the holographic stereogram can be reproduced.

20 In more specific terms, the subject image reproducing apparatus
introduces therein an arrangement in which a light source is
swingably moved in a repetitive manner with respect to the
hologram or the holographic stereogram by using a so-called
pendulum principle, whereby a reciprocal motion is performed on

25 the irradiating position of the reproducing light with respect to
the hologram or the holographic stereogram. Alternatively, the
subject image reproducing apparatus introduces therein an

arrangement in which the hologram or the holographic



recorded thereon. Although not shown, the power supply unit 51 is provided
with a power supply such as a buttery and electric circuits for driving the
| i ght source unit 52 and the supporting unit 53, to within the internal
space of the base plate 55 of the inmage reproduci ng apparatus 50. Further,
the power supply unit 51 is provided V\fgth a switch 57 for carrying out

swi tchi ng between ON node and OFF node “of the power supply. The |ight
source unit 52 is attached to one end of a coupling arm 60, which will be
descri bed of. t rty ni; : |t ght b 52

i rradiat esétrggégg?nfi %%tbﬁléﬁ/%{ﬁgsp atd;l)gr}g%éelt ébm’sa:)eﬁgggyg‘g%gﬁ%\%gghwm%
utilized et €136 10sht BuRebdsy g &1Vr8RsH HBn@Sldn BRIRAYIANT T ay
of light. lJk{%\s%@)vvl 'l be deg%i bed | a?g}g on, Cgt he 1i ght %‘sgource un?t 20%%2’ may be
i ncl udi ng whelreb#l id yrerfipsobsl amotédbn pés npetforithedowre eshes Uighadsatinght
emtting diodes arrayed in a line fashion. Also, the |ight source unit 52
may be i ngoesition afl theaeprodueingi kghti whth sespeet by therledeigeram red
optical system Wth such arrangenents, the_]ight source unit 52 can

provi d& sut dieliographugastanesgtiaays ohceording fe dbet agnange menbgefiphi c

t whi.ch is held .the hol ographic stereogram di spl nit 54. In
such: case Thedma g TeIaRIEing APRATALGS, oY GUELTS HHEADOYR ARSEIORS  he
angl e of inci of_f.he. roducj - ght_ wi- p . 32 tq. the

hol ogr aphiﬁé:éag?@%br e*?ﬁtl\%f‘f}éfgel sgheﬁg“&#’?hJ#&E’QS{’%hﬁ@%&O& e&&&hm%cﬂ spl ay
unit 54 begcons S haly j m I f WS fiHhe
refer enceeL?l gh?n?#?I ngﬁl‘eglgp*}gag;é%gt%%fﬁegﬁgl gl&rga%"?@gg@fg%lgrtyn? I't
needl ess tlgoR@talplfic dtferebgrint farespeddbtereihedusriv ol eimBo! offsphi ¢
stereogram then the Iight source unit 52 may be equi pped with |ight

em ttiog dacutaslingpabbe tle emtrtamge meurtal oki ndse ofianer srepreddasingf red,
green, blue. The supporting unit 53 is arranged to include a rotating ~o
nenber 59 appahatusndn electmchpewey of ssmraldmidliprattisded beloss far be

freely rotatable around _jhe rotation axis of a supporting shaft 58 .in the
direction § ed15b§“£ﬁ%ﬁ‘1?‘b\ﬁg5 sHrplangAo & é&}ﬁmﬁgsﬁff’trﬁfeoogtttb&ched to

one end of_th ot ati ng nmenber .59 so as 0 keep a predeterm ned angle with
Cespect t PERAUIBEL: i #GdmeRbEmtBNTEE, theei AtV S HERTINFLG TEPRECRE hor
end of the@taking : o] Ki nt n of, .t h i ng
arm 60. Tﬁ‘é“’gﬁ%bm %ﬁ?é@gfl é,v%gera egn%ggedsggé‘%vﬁesg\ri épngﬁélc%%?
suppl ihed f ] Mﬂi)dd/ Bt d iy Qs HeghbbCré& i

r ot at ilﬁg nlfaér?i)@edrdlg%l 0 tphe suppsorti nlg‘;es%l;ﬁt 513@:%;% be Zgbrlt‘)t atﬁe%dfromaits
initial stlholegrsidwe i stétedgrivini nfdihe hakwagd thel reyslaeatdonectens in a
repetitive nmanner. Thus, the coupling arm 60 having the |ight source unit
52 att achedlarhirioge

is

Initially, prior to the description about the image
reproducing apparatus, a holographic stereogram fabricating

20 apparatus for fabricating a holographic stereogram will be
described. The holographic stereogram as a matter of
description is one in which a plurality of strip-like element
holograms are recorded on a single sheet of hologram recording
medium by a light exposure process so that a holographic

25 stereogram having parallax information in the lateral direction is
fabricated. However, it is needless to say that the holographic
stereogram fabricating apparatus may be one in which a

plurality of dot-like element holograms are recorded on a single



at one end thereof can be swingably noved in a repetitive manner at a

swi ngi ng angl e of about 90 degrees in the direction 25 indicated by an
arrowc in FIG 4B and in the direction indicated by an arrowd in FIG 4C.
The hol ographi c stereogramdisplay unit 54 is equi pped with a hol ding
menber 62 for holding the hol ographic 55 33 stereogram FIG 3B includes a
side view of the holding nenber 62. As shown in FIG 3B, the hol di ng nenber
62 is attached to the hol ographic stereogramdisplay unit 54 so that the
nenber forgigedt ofrhiclopramd! @ odrdingeanatiumobyhe 1bglhe eXpsR1®bproteddi s 5
time, the holding nenber 62 is attached to the base plate 55 in such a
manner t hago tthataadh(dogh'aip}dbdﬁirmog&'amdmﬁmg)mmiaigakiigi:i'orinatédhahed from
the light source unit 52 with resgzct tQ tra maj or s,u%ace, of the base

pl ate becois lateraladivestion and the vertigal diggciion isiahraeateds t he

hlfwewh| i 8229&5241%%%}'358@1@22 Lgiﬁéf%g%%f%ﬁ%ﬁgfﬁﬁgg%‘? A
i . i i 54 i i o
0 2P0 SoBnEhERd, EiRohAe M Wbt ARSoBLESEH, bBetiSut SRl Radmoge, 0
IT the SUPROIAH UBH 33 hélc{éi{aﬁ}hedré‘é&‘ﬁlﬁgi Egl§@%ﬂy oR a3 of otfhgaw. .

supporting s 87in a repet?tive nanner, source unit 5

be swi ngagghoﬁ@yéﬂsit@v@ IRy ol MELFRASHSURS pRobess! t THA Hdl@;%gﬁﬁfc

r epr oduci apparatus 50, a reciprocal notion’is perforned on

i rradi ati ngtgredigiram fzibﬁihatim%rwplparagudsi bbtisvarpangeretd imclude an
hol ographi c 20 stereogram which is held by the hol ographi c stereogram
di splay unimage dmtw phecessiaggaminhtl ofor mexfouysng peotaici myoappsireg us 50

will be hereinafter described jp detai]. First, a spatial. arrangenent of
the |ilght eBureageriatzas aa eiaﬁq#w@afaamﬁC@réi@gé&grtkﬁ%g& RPOIHEre
cupport | noPERFESS3 A nEPAAERL | HOMRUFSiagd o cittodtiiony amsiaptineo the 1 b
supporting n i ge<re a e
descri bed efere to Fl £ 0.: e J § el ng
appar at us BB ORERRLERES i tiTainitdting apphidtld BndWHIGRHAANE. "0,

i nci dence fébfg r i N kngi n } e gram
HS hel d bygﬁ%e g{aggr ggﬁﬁ:d%#elgg(%l}lgmq(ﬁj?g%\é%n?? @ﬁgﬁpwﬁgﬁrg e t hat
the angl e fﬁbﬁ@gitﬁe?QheathdgmjpﬂeB: stereograangl e of incidence of the
reference light utilized upon fabricating the hol ographic stereogram HS.
Furt harsrore, if dheangiagd data apeocessingyiveumt ngl amytlades add léastveen a
viewer's view ng direction and the holhofgr aphi ¢ stereogram HS as_for exanpl e

shown in t HEAgeyuUPBOCeSSing Jeympates tltht ahke ¥i MERPBHGIBIB &8 nciMes

ith le, ,.e., 90 degrees, that is f d. bet t he di ti f
the obj ect DATGHECGAMAZR FEIIER MABRPCSRPRYTE HiHollodipme: o trldgtn rs

Cler cogranchGae & MFHFRCERREER or Tho LIRIBERErptyS (IAH thiage

predet er m H%@aa[ﬂa-co@ﬁgﬁg%ﬁ%g)%flagﬁﬁ LhEim g elgEe W_l'?b, 2 iiﬁn%%?adéf§d from

t he hol ographic stereo ltmted distance fromth ogr aphi c

st er eogy anctating eshiputdre 2 epsatbic computdt 1t g dditeeDI® containing
parallax information. Then, parallax image data series D3 is
created based on the captured image data D1 and the computer
image data D2, and the resulting image data are supplied to the

1mage processing computer 14.
25 The captured image data D1 are image data including a
plurality of sets of image data obtained, for example, by
synchronized image capture by a multi-lens camera or a

continuous image capture by a moving imaging apparatus such



20 isotropically when they travel fromthe |light source unit 52 to the

hol ographi'‘c stereogram HS. For this reason, the hol ographic stereogram HS
can receive the diverged rays of light with its whole major surface. As a
result, as shown in FIG 6, the angle of incidence of the reproducing |ight
with respect to the 25 hol ographic stesjgogram HS can take the angle a which
is identical to the angle of incidence of the reference |light but also the
cx S a, whichis approximate to the angle a . Therefore, when the a point
light sourge s cmleeyedfoer ekagnblght doaclee of Iheunirha®? udetn r getoduci ng
the i mage recorded on the hol ographic stereogram HS, even ~if the view

angl e B i scamstdtating t hkeanglptwfed neidege e daftat hD Ir epontiami ngalriadhax
emtted frpq;the poi nt I'i ght source,js dispersed, which fact. w.ll cause a
change i n Mformatiosnamaengithesney Alsatthacomputer émagméaﬁg Rgite As a

i ?iﬁlhi e Ei{cighiﬁﬁi & i éwytaﬂs?ﬂgé’ér%%&ﬁp?h?%éé2321‘3%2:@?@%5? AR AD

i ght «~Furt i - 2d N ~
(rjre'p?odEFZZ@gr‘ﬂ%%#nsﬁéﬁ%ﬁe@%%%?ﬁﬁgf P CRrBE:FRGPAHRIfe ) cobdcuat o s
constant. HRC (RABgFL TR PO RRItT ARG TRAT M ubRE  JthBRerHAtE DY 1L

vi ewer w |éoﬂ@ﬁ?fsvﬁai'ﬁﬁai>ﬁﬁ%r‘fﬂléf‘idlﬂe view angle 8 varying within a range

of B 8 B. In 1 s such case, although the dispersion in inage brightness
dependi ng on theThendiimage otlathe @rozetsinght utit! i 1¢d fperfoims a
fabrication of the hol ographic stereogramHS, the hol ographic stereogram

i mage r epr ptedetemined himageo praskising dioroodegrEphindtereogram on
non-uni form i mage bri ghtness.. 20 I n order i)o avoi d the above-descri bed

dr awbdéks, ¥ ma\ma&g@nagﬁréa&eiwlaggﬁﬁa asedoon: ke | Gapiures, Lmagmi t 52

B e R M T
5 et Bfod LLReto bl 23 coThOLT R A LB A g
hol ogr aphi éx 54 REOITHD H3IDEk AP ini h80 9k L DANLL (s sRsAM AbBplah Uni ¢

54. Wth these arrangenments; in t mage repro appar-at us
the memory unit 15 formed of a memory or a hard disk unit or

6

15 the like. As will be described later on, when the element
hologram 1images are recorded on the hologram recording
medium 3 by the light exposure process, the image data
processing unit 11 sequentially reads element hologram image
data D5 of each image from the hologram image data 4 which are

20 stored in the memory unit 15, and then the image data
processing unit 11 supplies the element hologram image data 5 to
the control computer 12.

The control computer 12 controls the holographic
stereogram fabricating unit 13 so that an element display image

25 based on the element hologram image data D5 supplied from the
image data processing unit 11 is sequentially recorded by a light
exposure process on the hologram recording medium 3 provided

at part of the holographic stereogram fabricating unit 13 as a



beconmes possible to nake the reproducing |ight incident upon the region
having a predeternined area of the major surface of the hol ographic
stereogram at the angle of incidence a and angl es approxi mate to that
angle.. Accordingly, the holographic 5 stereogramimage reproduced fromthe
hol ogr aphi ¢ st ereogram HS has substantgpal |y uniforminmage brightness. If
the i mage reproduci ng apparatus 50 enploys the |ight source unit 52 as one
including a plurality of point light sources arrayed in a |line fashion, it
i s desiralgteipdikeadbnoént Heolograiml i ght thisstduieeast wiblebar dasaEidedo
irradi ate reproducing light having a snmall diverging angle. That is, it is
desi r abl e later tohe thmgentepl odnrputeni@acantiolseach enpthpmsimofithght
sources in each of which the above-descgribed. angle d ais small. |If the

i mage r eprielographigmieseogram éﬂgrlﬁﬁstl§gc%nbt égi nt |ight source, it

b i bl i di I f duci,ng | i ght.. having.

angl e of i nei denaS aphP IRETRRE o StRELSEER M ARSI GRS nERHbncba i6n t he

hol hi t S i t t. 1 j ion: fici

bo. | peoysprsruetElil SHchrh pla iR Fhth At me ke ohstfing (B Y So"
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omploy a INSHGRY s9sket] 35 $YovTdatP atd uiborte 668°a dufpbifing Bepudl O o0

per for m or(opteoricaliresled | PRITR) ft ostiomOrasfd hiaUsRRRicE LB 8T BOSFA s

containing parallax information of the lateral direction an

| ongi t udi nellsodsupporeed ipwewarit hoeasiivg affmeargle st rd Uerbear nangdesrdiks, show a
particul arly advant ageous effect when the hol ographi c_stereogram contains
paral | ax ialsor nat ishowh. onl hednelagrapic steresgraim dabiricatang uhét 13

| ongi tudi nal direction. 37.No n electrjc circuit, arrangenent of the

i mage 10epriScRET 4SR5 ABUD SBC de anp ineudenbeoptisalSysieaneAae obiedl Gs. 8
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each ot her b 1 r : i 51 to
The | ght SLeEeBErhbE PRURIcARe GuppRPates 100 HitBdRRYS! (R Abel o

is, in thehblmgameprestiding appedaums 56, 2! eshotosqimitivecambeesadpl i ed
to the light source unit 52 by using the supporting points 631 and 63z as
el ectniisc t Bheirafire, the uis howsing gpmoﬂuchr@ sappataraishad, at beast ghl

source unit, 52 enploys a plurality of Ilig emtting digdes 641 and 64z
connect ed Qﬂﬁp@patu@al sy&@n@ha&é@,sulm@(f til@cntﬂn extamalghghide changes its

| um nous i ntensi dependi ng_on e value of elegtric gcurrent. In such
case, the diode Afés @E%Wna gﬂargi&erig}t&’m t?‘r‘?at %%WH@IQ/OISF%%OW ed to
t he di ode : e I g 3 I g
current i n%%g§%§%%8? Ie§/§ lgloér%rfgeq/gg;&?ndhp%é\% gﬁ? qfélr(r"la&gP ﬁé)%&:iéédlg t ends
to exhibi tsfé%e‘iﬁ?‘aafélsl%ﬂl%ﬁht%dtﬁe@?fénﬁ ha! + s Idf 15@@59%%%}1@15@31 ect ed

to any vol ttage contro erefore, in this 1mage reprodu appar atus 50,
the elxct racpeademriminedowtavelleagtho o kdfuttbe mevhmnismn22ndidposeld t he 25
di ode can be kept constant. FIG 8 shows a schematic preferable exanple of
a circuit on an optical axis of laser light L1 from the laser light source 21

for selectively opening or closing the shutter so that the laser
light L1 can go to the subsequent stage or be prevented from
going to the same, and a half mirror 23 for splitting the laser

25 light L1 into an object light L.2 and a reference light L3.
The laser light source 21 may be including a laser device
such as a semiconductor-exited YAG laser device capable of

emitting the laser light L1 having a single wavelength and good



arrangenment for realizing the above-nentioned constant current control in
the i mage reproducing apparatus 50. As shown in 38 FIG 8, a pair of
light emtting diodes 641 and 64z are provided as the light source unit 52,
and a pair of variable resistors 651 and 652 are connected in series to the
light emtting diodes 64i and 642, respectively. In such case, in the image
repr oduci ng apparatus 50, electric currents flow ng through the |ight
emtting diodes 641 and 642 can be limted to a desired | evel by the pair
of vari abl eliesirsters voatlewedotdd argbnt tvn dhsee devdge oreprwdtet-ogobsbar at us
50, the su portingi points 631 and 632 are utilized as an electric termnal.
Ther ef or e, kryptmy lasentdsvics. caused on or dust or the like is attached to
the surface of the sugpdrti ng pqints 631 and 632, tﬁea there is, fear that
the contact resiShgnéauternm 18Mngddsncengsalladd fesopening ehanged

together wiith.the,operation of the s rtin oi_nt,s £31 and 632. |f.such
evgnt i s bYOSHRE doud i('r?r?r]@ h@lg%gg‘&ep%%@%?ﬁﬁdaggg%t EgeS(ﬁonctH‘@l

el ectric current, fl qw t.hr t ligh Lting. dio 4 2 can
be char?ged?o@Lpghtefragt\% gghsﬁréﬁg)%eurr@t e%? eé%mgt flgﬁu?élagfft]bge hlgﬁfelg itting
di odes 641 fild r t . 9 4 e d e of
electric clllregt%%o lz&illrlégﬁgglr?gn%t qP%?/ t?ﬁ%&g}gﬁr 35‘?% uéil%%f g%garcgiﬁﬁs 0. As
shown in FiTlowhd &0SBBOtd & ubgetptidnt® 8tage i AHY @%tmngyfsﬁerﬁrsf%@bl y
provided in parallel "to the light emtting diodes 641 and 64z so that the
rate of el prevéentedr from fgoimigndot theugubsesuéght stage timathl osieticall and

642 is made stable. Wiile it is 25 assuned that the snmoothing circuit 66 is
formed of g@yst@mctrol ytic capacitor, any electric conponents such as a
secondary battery.e.g.,.a Jithi iqn battery, .nickel - cadnj attery and
so on ¥ a super*b@pg@ﬂf SRILEQN igﬁiﬁtﬁsa 5 1F’§#dﬁﬁglj@158€talﬁg}1§{ﬂ 1858420 t or
as 39 long._as_the conponent ;can Cc te ac i der abl e .anmount _of
ohectric chapiratipg BRAM Fhd AMdicoted Bedaf, PR EEASHRERE Rrafhnge
reproducin ar b di tyi | L:y: vy AN i i dge
LePr oduct nge ARATALHR 50 1T ORRAILY STV AL ULSRbLG ey o
suppor ti ngwiiilé the rEﬂ](ebB@dLbéé‘rd BE thHPg8mEensodtiti Al aRPEHAeFerncd I the
el ectric charge accumul ati ng neans such as the electrolytic capacitor is
enpl oyed akightel.8nmodThiengbjeotclight 62 ahdnthdarederenee 1oghedi3 tdret 1dde

vol tage applied fromone end to the other upon discharging can be gradually
decr edsed. tThthefdbjectanptinalnsysbens ardother referenneoviptionl systam

limting rga{.shors such .as .the varigble resjstors 651 and 652 shown in FIG
8 is desir REMEh are mravitlagdiin phesukseguencetage, EasPeRVEIHw ng i 5

h h the Iigh 1 ttd i 64 d 642 is k . Fl 9
tsh(r)\a/lsjgonfa Sal’![?C @ﬂ)étghgglogli%ﬁg%é}’r 62%9} e@}ﬁgpiﬁ{?&f%&%ﬁﬁwqﬁrcm t.
As sh . , el S ¢
i odes (RO eaget ¢O6aSCEIHeCY ot (Y Ihe CHRESR (AN R R 2,
641 and 64Zravlih Sa%d'ti’@ﬁ%’of thé&Gasé? Hgﬁtjﬂlafs?;agla?t@rg%%;h@i red Hrdr ams

each showi ng anot her possible constant current ci plicable to the
i mge 2@pr ogtwalgpatipdeapths dbtsbobject light LD and¢heorsfeashcedightit
circuit has a current regul ate diode CRD connected in 25 series to the
li ght em t Lilh@rei cdindigdentrl Glurthey the cieatherc neclaniswhd? maynke
preferabl e arrangenent of the constant current circuit jn which |t is
desi red t 0A&BAREE m(ﬁm‘rh@ émapp@mt at a shutter piece 1s mechanically

driven.  Alternatively, the shutter mechanism 22 may be

including an electronic shutter utilizing an AOM (Acousto-Optic

25 Modulation). In other words, the shutter mechanism 22 may be

arranged 1n any manner so long as the mechanism can
selectively open or close the optical path of the laser light L1.

As shown in FIGs. 2A and 2B, the holographic stereogram



emtting diodes in series. As showmn in FIG 11, the power 40 supply PS
capabl e of applying twice the voltage is provided for driving the couple
of. light emtting diodes connected in series. FIG 12 shows anot her
exanpl e of the constant current circuit. As shown in FIG 12, the

el ectrolytic capacitor FET may be 5 cogpyppected in series to the |ight
emtting diode LED. FIG 13 shows a schenaticnother exanple of the constant
current circuit. As shown in FIG 13, a three-termnal regulator RG and a
vari abl e rfsdrstating mayitbé3emlades, a8 sptiddlGonigonentd mfstiosvdijett
further exanples of the constant current circuits. As ~o shown in FIG 14
and 15, treptical aystem maymierenpldyadspatiedridliey 26, theollimmaigentens of the
i mge reproduci ng apparatus 50, the I’igglgt. soyrce it 52 can_be sw ngably
moved i n a2feBePrPIRE10RNeES %i%harcé@ lflcﬁgti?ﬁ‘@ l@gﬂ%ﬁﬁﬁ@gt%@ oYt am so
that a recipro not i op. | erformed on the irradjatin osidion Qf the
repr oduci ng i Sﬁle%‘ﬁ ?ngﬁil g‘@?}ﬂ) %gtﬁ eqlieogfrr&ﬂye'é]elpefs%rrg?s tflﬁ'gmli r can
observe in.a.r it [ I in the

ot ogr dpni BRPEPEe AINAR THE St PRERTHE Efle (PBAFSTRER. O o7 e 1ac

that the inage rTE@Oq-ngwﬂﬁ- appajafiietdathe j@é‘tel%}{ﬂJCLEL?ein%‘%r%‘ﬁg

description will be nmade on one nodified iInprovene of t nmage

reproduci ngheppshaghes Hellfimivkie B3t heTheabljepeuight Un2trdffected b the
controlled in response to the swing notion of the supporting unit 53. In
addi ti on tmirber &4 tsbedeotthd sphadiabfilterd®Scri bed i mage reproduci ng 25
apparatus 50, this nodifjcation of the i e reproduci ng apparatus jncludes
means for detectThg spatiad fdtewSors dmﬁ%rsguﬁ)mn\mjc 3ans 3Bd THeiref ore,
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power supply the 1ight source uni e supporting uni

the hol ogr Hafiid Gtyartadaliaplaly S0 whish tviblbe tdeesdrilBed 1ages @HICi g appar at us

70 additionally infcludes a swng notion detecting unit 71 as swi ng notion

detecting means Thre dellemidtor ldres 26amakes the object LightoL2 Hévergaabrting
unit 53. The swing notion detecting unit 71 is disposed at a _position on

the ext%®ensbynthe 3pmtia&;@lﬂeurd25ainm<m@r@fllalhéays)téﬁp light and leads the
light into the translucent liquid crystal display 30.

The projection lens 27 slightly diverges the object light L2
and projects the light onto the cylindrical lens 28. Since the
projection lens 27 slightly diverges the object light L2, the image

20 quality of the fabricated holographic stereogram will be
improved.

The cylindrical lens 28 collimates the parallel rays of
object light L.2 in the lateral direction.

The mask 29 is arranged to have a strip-like shaped

25 aperture. The mask 29 allows part of rays of the object light L2
collimated by the cylindrical lens 28 to pass through the aperture
and makes the passing rays of the object light L2 incident on the

hologram recording medium 3.



menber 59 of the supporting unit 53 placed in an initial node, > 5 and al so
the swing notion detecting unit 71 is disposed on the base plate 55 of the
power supply unit 51. As will be described later on, the swi ng notion
detecting unit 71 supplies a control signal to the light source unit 52 in
response to the change of magnetism capsed by the swing notion of the
supporting unit 53. 20 In the inmage reproduci ng apparatus 70 exhibiting the
above-descri bed external appearance, the swing notion detecting unit 71
detects the statlrs anfdisvemgthet objeatf optiead uppstemng arrangdd tmddhe | i ght
source unit 52 is control|ed based on the detected result. 25 Now an

el ectric cihediranslnaagénbiquids crystalndgsplasprdduprowideshdretmweerrothe | | be

d i bed w f : FI 17: In the foll ow i ption,
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arrow on t.«b@g Plotnefth tRORBLLIS] bonfpeter 12.  TEHERGSIEtI] doibltgr 1he

per manent maghet 72 I's change ng motion detecting unft 71 of the
i mge reprogdpplies appdristing gealeOS tdea chec@rling tiredivgnefésding! d
caused by ~.o the permanent magnet 72 so that the status of the swing
noti on of mechaupmmt 34gwimich sall beddescribed latewmor, sfethd hologram in

the i mage reproduci ng apparatus 70, the swing notion detecting unit 71
enpl oys a ¥eeardimig anerdumsponyi vesponsendgnén confput. timingeof

r epr oduci ng, apparatus 70, when th erpgane magnet 72 approaches.the reed
St 1 1073, ATBBAE RO gt T A ARCANDD n TS rdifs TRERF ML REABFAr at us
70, when the f.e swit ch. 7 r el | i i t he

| i ght sourf;éee c{}ﬁ]ie%d %%9h$ﬁ1 ‘ﬁ‘eégngéga‘?%p@%@gﬁ? g%ﬁigaqﬁ%rs%gnagﬁgtﬁb for
detecting t i BG4 i : i i i.5, Not
limted toﬁtehée&g%%lvgégrr‘g(ﬁgltﬁs \f%gt&ug%y %%ﬁlﬁét 0 cgélﬁbé&% ggééek%v\ever,
t he met hodedgtrsidgdgcti ng the status of swing notion is desirably a
non-contact systemin which it is hard to give a dunping effect to the

swi ng notion of IhmetRe5aboppodésagbed tohdct Foptieadnpyste mhewihreayethe
reproduci ng apparatus_ 70 may enpl oy a nmethod using a_nmagnet piece and a

coi |, 1 neineidenti ngtidajhsysten aplitst bhe laiserolighte Lilupnée thel ajeoh, as a

met hod for,.detecting the status, of sw not . Qn. 43 The ipage reproduci ng
appar at us lig tscﬁégui dt tﬂeé‘eﬁ%ﬁﬁgtg}gﬂ}ét n‘L-%l angr a%orl'e?)ﬂl%hgt H
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l'ight em t fdrftied RHRSa GrANE] $4¥s DAYz RE byothe ol Heeh Bsrldwes 28ewiach of
time. In nore specific ternms, in the inage reproduci ng apparatus 70, as
shown 400 Ftiee pfralbkrays of highteasd gneldént anpp!tihed collomatoe wsng6not i on
detecting unit 71 is inputted to the integrated circuit_ "74HCA538" of the
monost abl e Franthier; br 4herobjecitoptical ayate ma thenehjedtelight dg2 ded docihe ui t

"74HCA538" tJ . t . | i | P t i nal ith
1 e conat BADSUHGEI:, AT Crigtakisping . ab: Grrpweh the callisiatnsiges "
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25 crystal display 30. Thereafter, the object light L2 is led to the

cylindrical lens 28 through the projection lens 27. In the object
optical system, when the shutter mechanism 22 opens to allow

the rays of light to pass through the shutter mechanism 22, the



20 In the image reproduci ng apparatus 70, as shown in FIG 19, the sw ng
notion detecting unit 71 continuously supplies the pulse signhal P 1
including a plurality of pulses to the light source unit 52 as far as the
swi ng notion continues in the supporting unit 53. In the inage reproducing
apparatus 70, if the 25 supporting unijs 53 substantially stops the sw ng
notion so that the swng notion detecting unit 71 does not detect the
status of the swing notion, then the reed switch 73 is turned off. At this
time, in tdigecodight dp2 ddueing odergéne ths iasaghanodulativg is 4édsee
figure, if a tine period corresponding to the tine constant tw el apses
aftex the thgthologracme revdrding enedvem theHmsiglpullse agentieepof sthesi gnal
Pl fromthe sw ng notion detecti_nthu_nit ﬂé then the light emtting di odes
641 and 64masd Q%t- ur'hbasefthe phjesthbghd IwdrBaving undergege theprowmgs ng

t 70, . t.he, pul [ l,.PO to th i zed st at hi gh | I
and keeps WIRGIGR QGTOERENGIRE Hornsce KoMPasnarkirg oo mABS (3R onat ant
t h ti t [ght Uit 52 ' I f th I
si gnal 50 R0aechEREe o oL RS 1taht sXmdREh 0o Rl “The 11 ght  source

it 52 [ : ' : I
bt Pl ooee” gt BRCRAEI RS ROt hABRYLPEr s 0o PiBRINE IE 13 o7,
period corjrpqndRdi B égtfcm dorfipoR@Aftsaof the fefereAPOIA Al Biﬂ@te{}?fta} prg' se

reception, and after counting e tinme period corresponiding to t t
constant typating filtght 34y At esldirdiaodesleihl 3Mdawd2a andrior B3, offfheds

descri bed above, according to the arrangenent of the ima%;‘aa repr oduci ng
appar at us aticahecomipomentsi aredawean‘ge& ani seriesdéremt ¢hehenpuat seleof

swi ng notion of fhe sypporting unit 53, and the |ight source unit 52 is
cont r 30| edakﬁ'%ﬁhérplﬂtﬁéa %&@&?%Opémﬂaltsymher, if a viewer touches

(he supporting ik e2 4, e 8 o T L on e i aumRerting il o3
by Lhe 1 SeLeribb! MReIPheraD AR AIRPS 90 uBlRsed BOSGILAE

SW ng moti HA@Ca SYRPOTHY n@x#ﬂiéﬁle% Toe JRFER QS qighﬂeﬂ3t Reridi

source unit 52 1's inactivated. refore, according to-the arrange t of

the i mage frepnathicirafleepivn alrid splitting ofl tvehdifediner 23risydbrirddie
swi tchi ng between the ON- node 5 and OFF-npode of the |light source unit

52, whisch $acthat itlys wayexcef|dedarende aligige [td abe foremed. t&ubwiver ror e,
according to the arrangenent .of the image reproduci ng apparatus 70, the
monost abl ePredetanBinedr wiltdbnsubies maare| spectacclieras, dheatans seber al

e P
sour ce. uni 1085 e e aPEARDThRE, ¥iath SRARBT ARSI £ (B Hieldl o' '
the. i mge $ARERUCIING tapAAIGLHE: Tiuibherpl e isptaggement s of the sui ng

notion detecting unit and t urce unit are not limted to

one shawn in Fl Qhbé7coblimatpr Tedsf BRatdodlintate dethmdandasfeeafsrnendi ng on

whet her the pul se signal generated fromthe swing notion detecting unit 71
for a predbightmliediverged by tthee spatiak fiker 3l se shatathesrggseofit ed
intermttent]y. Alterpatively, any nodification can be nade thereon
dependi ng mfewgwceohgha L3 Ag"E€pBYa m@@%r@%@l BRY®r the swing notion

becomes ol et e ahl St B b SHERE! DG bt SRS tibL Y A% Hlat e
the reference light L3 is led into the back face of the hologram
25 recording medium 3 and made incident into the same.
As has been described above, the object light L2 deriving
from the splitting of the half mirror 23 travels a certain distance

in one of the optical systems, i.e., the object optical system, and



20 in the image reproduci ng apparatus 70, the nonostable multivibrator 74
may be replaced by a tinmer, or any software may be executed by a CPU
(Central +Rrocessing Unit). Furthernore, a sequencer or the |like may replace
t he arrangenent, of the nonostable nultivibrator 74. 25 Now description is
made on one preferable inprovement of 4;he inmage reproduci ng apparatus 70 in
whi ch the swing notion of the supporting unit 53 is not performed by any
action of the viewer but the swing notion is automatically started 46
(sel f- st athiengbfe¥erddd ilvehed By dapviend €ropl At ireflectiereby the Bapt us of
the swing notion continues for a predeterm ned period of tinme. In addition
to the arnangerelt tfavdls almreadrsdisthedei mageheepoptical ey stppar aeus 70,
this nodification of thé imge reproduci ng apparatus includes neans for
driving tHhesupgferencg wptical. systewf.or elnpdhes asrangpomeintigofo thieose of
p

the i duci, t 70 .identified. by 1 f

e ) T0e {SRROicLn0 PRS0 AL tnll 1 eq By fhe sate relgience
200 arg ScSImL L. BOLETB00N0 el e cERRRIARE S dn Lme
b -d i B s \ : j t: 4l i {
above: des<y hieN (BRI Bty B IR CpUBRLYAN Lol

porting uni ogra ereogram

unit 54, € of WHo LN e} It i r ng
appar at usqgglgggdf)tfi onaloiﬂ;i?{%c P%??sg‘éhis&g& lr?g&:;lleml)‘%;|feorr$'t rg?r # (r)g m r%q@{[}?lgt%5 % as

swi ng not i Aechetingly] nebhedsiscd obebwekar il ebjerd TdFhonLen dhd sheporting
unit 53. The swing notion performng unit 81 is a unit for performng a

swi ng not irefepencédighip bd cangbenimpisred hnstlts hologpaphic sheperdam ng
unit 81 can_be caqonstructed by using a technology simlar to that_of a

met r oh@rre,fabd‘ﬂc%f)m:gpkmltAL3WW1t}bé%@e§©$uB:ed}ﬂagt #r begomer pegsiblerdo on

performn ni.t 81 i rranged tqQ include a coil or the |l.ike so,that
magnet | ¢ HSETACEE & BOlRETAPRAY SRTERETRBNY BIHR G RePERVidee as GIRRFAN ng
unit 53 t 0 W ng notion on the supporting unit 53 in a
self-star ?’ieﬁg(j@ﬁ%{ m@%%sene swing notion is maintained during a

redet er m ned L Qd i : ! i S :

xhi bi t1ng the 19 BBATAhic tbEEorPRAE LRt S PR Al I st on
detecting amidnddd det eetluddiar Teebvdins medianmofdedingf mhéchaHpper g4ng unit

53, the light source unit 52 and the swing notion performng unit 81 are
cont r a5l edwhashdcaam feeteimterenittdntBs thie, hehogtdm seppedirigngneditunt3 i s
controlled in its action. Now an electric circuit arrangenment of the inage
r epr oduci ndt appaestien sodigatedbyder aumesa ‘W't n ddfler Rchytan mmowt, | n

the foll ow descriptjon, description will be nmade on a case in which the
| i ght sour%ﬁgﬂﬁiec egﬁgﬁlg%@%gﬁﬁ% with a light to enitting diode. In the

i mage reproduci p af. - SUP it..Dlqha t abl e

mur ti vi brator 8o Nacatiyenangti el SEHFEERISGH Dot A 1o iy TR

i 4HC4538" . ] | D enf s Vo LA Yall h JPEs e

mul tivi br a}tléir ?ﬁlgge@r?dgtﬁg;?{%lﬁgg Bi ﬁiq@ﬁgg}tﬁggglfégr%céﬁ% ng aptag{r%zllalt us 80,
20 a driving signal C2 which is supplied from a control computer 12.

Also, in the holographic stereogram fabricating apparatus 10, the

above-described shutter mechanism 22 is driven in accordance

with the control signal C1 supplied from the control computer 12

in an interlocking relation with the motion of the recording

25 medium feeding mechanism 34. Thus, the laser light L1 can be
selectively allowed to pass through the shutter mechanism 22.

In the holographic stereogram fabricating apparatus 10,

the control computer 12 supplies the driving signal C2



simlarly to the above-described i nage reproduci ng apparatus 70, the sw ng
notion detecting unit 71 generates a pul se signal indicative of the result
of detection of the status of swing notion, and when this pulse signal is
supplied to the Iight source unit 52, 20 this pulse signal serves as a
trigger for turning the light emtting,di odes 641 and 642 on and making the
di odes stay on for a predeterm ned peritod of tine. That is, in the i mge
reproduci ng apparatus 80, the integrated circuit "74HC4538" continuously
gener at es @yrekponliavaltoata a1l R ndentddolopiratn! toetBONSEENE] 4R |
corresponding to a ti constant” twl (=0.7 x|l ~ Rxl) which is determ ned
by the st amestiugn chasabintgy nisthahishe Ibpach eimeliargd recoedisg dcszy al ue
Rxl of the resistor Rl provided in the nmonostable nmultivibrator 82. In the
i mage repriighti mxposafreapprocass 80, complatedi fier penieodlementpondigey t o
the tine constant twl el apses after the sw ng nnikgn status of the
supporti nGamaunt3 backarRonsk dpadde drvieg ssgnan, C2mapphed frgm the tting

0. Ché purERi }*@‘E‘fne#ftrﬁ ?Se?%ich%ahﬁe&&%cﬁﬁﬂﬁe&eﬁ%‘%fé‘Cr%IEEhé%‘f%‘rlémaﬁrﬂz o
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in the i e i r = %ﬂ?f‘mi a i bt naf@HCA538"
cont i nuousTly %é’ﬁg?@gggogﬁﬁgeég%ﬁg% gtglc% e tera?r?ﬁ'gl f%gf%lreﬂgﬂgrgag}?ér m ned
period of Ah J thedslopsalrd Fedords iim t3VAt(xAeki itiofe)
which is d%t g'rasm%d by th'g@gﬁati stic cggm Cx2 of ?-he Ség%%?iﬂ?t%lr@g and

the resistes thaltusaRxaf ahet hee dasmstwdiicR?hpsonotiga tile dhexmosest fides

mul tivibrator 83. At this time, in_the ima%e reproduci ng apparatus 80, a
pul se 19§ gntlte geperttiee df othehenaskosiAbl eThg tholagraphics Bteneogeapower
supply unif 51 is, supplied to e.integrated circuit "74HCA538" of,.1he
monost abl el3RINCATING ARRaAL U tlg) baSRRATERBEE RN WéNGh ean SWafs ng 20

o onelor URBKLO0 A lesih Walo RO S Blus BB Ahofeff 00er
d AYA d
cxpr eesed el WhigeHiR N B, SERAL D TSk oY LNl ! oF 2 and

2 s suppor hpoldritnt e2oztanks mbdigw n8. molhoguhi Iigeel HEe HitogeapPti on
of the next trigger until a“timng period corresponding to the tine

const ag twecetdippesedlivum thiis aradegifimaniong rstiriye-likagehoepsaxiciveg
apparatus 80, after starting the sw n% motion | 49 in the supporting unit
53, the sufipor.ti Adthenghsaotishowa, mitimicadridge capahjenof provpdirfer m ng
node at least.for a timng perio cor.respﬁg%iéng tq the.time constant two.
Further, tAB HAgE SRafeRNEINR]YabpRE A4S n’ﬂ%@s‘itéﬂgaﬁ‘rtﬁéh@em pabl e

f f ' | §- j i.scl d_ihn Publi ion. f ' P

No. 2037200 aeel AR JoBR (R85 Ief RbOEReRSTe o GoingG uni
ﬁl' That 'ﬁou's@dtQ?tl‘l{ﬁaglje.rﬁﬂﬁogéﬁ'ﬁ@%@%%afﬁﬁ?%héqglﬁlhﬁ FORN BrBg A 53
as a permanent magne i a portion thereof, and a free-running

osci | I a4 i of feldeHitrdld taeRARIY asrovidedewithin 8Bel Blmr @yHIedgas W ng

notion performng-unit 81. In the inage reproduci ng apparatts 80, when the
free-runni theostim | @hiroridge cis tlodEldds enerthiezedoldgdreaploid fBrgegesntes a

magnetic field and this nagnetic field causes an el ectromagnetic force with
t he fabricating apparatus 10, the hologram recording medium 3 can
be fed out from the cartridge into the holographic stereogram
fabricating apparatus 10, and the film is subjected to the feeding
25 movement along the feeding path by the recording medium
feeding mechanism 34.
In the holographic stereogram fabricating apparatus 10,

when the shutter mechanism 22 takes a shutter opening status,



15 permanent nmagnet 84 provided at the part of the supporting unit 53.
Thus, a swing hotion is caused in a self-starting manner in the supporting
unit 53.: Accordingly, in the inmge reproduci ng apparatus 80, even if the
swing notion is stopped due to any external cause after the start of the
swing notion in the 20 supporting unity,g53 and before at |east the timng
period corresponding to the time constant tw2 has el apsed, the swi ng notion
will resune owing to the above-described self-starting action. As described

above, t he:herr@bjfedtelﬁghddgz N v taiderddn@ $heagmbige sudalatiénds led
performng unit 81. Thus, the.swng notion can be started in the supporting
unit 53 ndo tlye dwoattfame ofidhebhologramewecording imedannbe3 sirad tmddien a

sel f-starting_manner. _Accordi ngl be kept for

2" 50, pr cnetdent i e i<eunal vilihe G TSRS R0E dEB davai Aol Wy hon

(i [ ven at QK ghat SR(TTe: POLGRFS B0 Re AR MREHR B S0 RN G EREnt
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hol ogr aphit%éh%’l@gﬁéﬁ{nrebﬁi“@ﬂ?g medguniE &y ﬁHéoﬁgﬁit Nk pEs @Y Prokdss may
have anot her type~ of arrangenment in which the hol ographic stereogramis

rotated i Mra thepdioloigra plhonstersogramsfmbtichtingeappghhhtasui O whenhat a
reci procal nmotion is perfornmed on the irradiating position on the
hol ogr aphithes recerdimgrbynthe dightregeosaineostian figr aneaelemetaimagesisch i 5

i | h i naf d i.bed. FIGS. 22A and 22B
o, & anse UL e hereute Lo Sesr e EL Y AR 2B 8 B
t 90.,;As sh 1 in FIGS. 22 d 22B, i tuti th
oPPOT A U 0 PRt L e e SRBRS SR, SRR, 1.
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power and gﬁai&%ﬁ’g@rﬁp% QHeg%ﬁ‘% ogifibicuits, a light source unit 92 as

| i ght source nea aving a emtting diode or the like, a supporting
unit 25 93 as suliltdidugls nemts fahowuppothieng lidlegraghicsowteee 92, a

hol ographi c _stereogram di splay unit 94 as display nmeans for holding a
hol ognaphi fabatiea tioxgr appearh taiss pOarsi ppowrde drgthr acomdee captwem fixing a
turning nolailgl)tn fggtczegf'zi'yr}%gu%ilft g19r€;1r<1agse cafi)lizure fixing processing which is
including a step of an ultraviolet irradiation processing
performed on the hologram recording medium 3 and a step of
heat treatment processing for placing the hologram recording
20 medium 3 under an atmosphere at a predetermined temperature.
Thus, the holographic stereogram image can be fixed on the
hologram recording medium 3. When the hologram recording
medium 3 has undergone the image capture fixing processing in
the holographic stereogram fabricating apparatus 10, the
25 hologram recording medium 3 having undergone the image
capture fixing processing is cut into pieces sequentially so that

each piece has a predetermined size corresponding to each

holographic stereogram image. Thereafter, each piece 1is



turning notion. detecting nmeans for detecting a status of rotation of the
hol ographic stereogram That is, the conponents of the inmage reproducing
apparatus 90 approxi mately correspond to those of the above-described bnage
reproduci ng apparatus 70, respectively, but the swing notion detecting unit
71 is replaced with the turning nntioqxpetecting unit 95. FIG 23 is a
schematic diagram for describing an electric circuit arrangenent of the

i mge reproduci ng apparatus 90. As shown in FIG 23, simlarly to the
above-deSCdfseﬁgrg@ﬁertosuméy otftisidelast e BeMBle SPRY U ho f& power
source 97 such asS a battery and electric circuits, not shown, Tor

per form ngstepkbghagn the [ight source unit 92 and the supporting unit 93
within the internal space of a base place 9fi_of the inage reproducing
appar atus. FurtHer, thie pvagr supprdingi tto9ithas arsmgemedst f of d¢wer yi ng
out sw tching between the ONnpde and -mode of the power supply.

Si ni | arl y helograpdisye- deterqagnami ght-Iabuicedingi t sappawatisght dberce

53" 10 | b e o OB, e Bl 108, R
e A e B e o gL

supply uni ; ; i is j I i of
subt ant 1 &1 BEloFtFp B¢ SeRebEtamt ditages MM nuARy thasded idtebly 0 |
a line fasﬂi{%'oﬂh@rli ! e ipWedeski OhThagyr ae shres of BBYoéea;LblﬁR:d
optical system WTth theSe arrangenents, the l'ight source unit” 92 can

i rradi at e stighebgranal hpaialg el halegephid heterebggaaphimagteeneawrdednel d by
t he hol ographic stereogram 52 display unit, 94. The supporting unit 93

i ncl udes athargem biynthe dight esposuxeddracessris fabtigateédh respect to the

base plate 96, th cogpl ing arm 10ﬁ0%>§;§1ndi ng lL.aterally so, as to forma
right angl e w t hNOMe GesQippéian nyleol eyeinaften am EhbRR IDAEH t ached
to the coupling,arm 100 and de rqtatable in a.direction jndicated. by an
arrow t 1 e BOEE AR L iEpotoing IAPIPEUESRE o the whPleaRhic
attached t r; i t take a

count er bal %ﬁé%%g#ﬁgﬁégg%g?%ﬁlr%b%ﬁ% ggl%ds p?@%ég}%%esggqggng&&r‘?lw _r(l)g_

el ectric PRYRFneAHBN fthichoRrk e dRid 5;1091&&_1&@11% eXpodutre™BricseL o |
terms, the supporting unit 93 can be rotated in"a repetitive nmanner from an
initials steliels hotoigghpliit! Serdegranbedaateatedh, byn whiechhb pRic
surface of the hol ogra%hic stereogram display unit 94 is oriented i5 to the

front dir estdreogram fabricatingaapparatusildh t he rotating menber 102 is

tilted in a tw sting nper i.n the fq rd and reverse directiops with
respect to the f Iﬁﬁlaﬁ]%r@@@ﬁfﬁmlqihd@, iﬁe@ﬁf?%@@aﬁﬁi ENager ANl ay

unit 94 can be rotated iR .a,repgtitive mannes. 20 S.mlarly to the

2bove- descAPBEIRRBE ol alTHE s Cor Lot SRR Epiay rAcianis memdidiing o

st er eogr am;di.spkay i 4 l.qli I t:he

hol ographinlclgg’t%ekgogﬁgmho?j%g%éhf%;ﬁggggggglﬁgb ols’k?ﬁlgé%%gb%%’%g{ alg shown in

FI G 2;%08 FéSefiel vl eafiBERSo tH4t 5 ré¢iaelal mbtdh 19 pe@fstmed SAltRNGI € 2s

with the base plate 55. The hol ographi ¢ stereogram display unit 94 can be

rotated i npaecdndaie podition ff tled atdprodafcihelipliparithngedipedt 63-thi vi ewer

w || observe an image reproduced on the hol ographic stereogramwhich is

hel d by thbohmgmaphrhsterecgrasher eogram display unit 94. In a sinmlar way

to the aforesaid i ng tion detecting unit 71, the turning nmption

detecting unit 93%.(182330%@@ @%taéebagbem%ﬁl@ dsagrame PeOWingsasbl y

unit 91. As }“t w il be describﬁd | at er on tféﬁturni ng not i on gﬁte ting

unit 95 suBBi¢ERaLapPearancy ghAan (R 1§R IEPIRAUINECRPRATALYS § réssponse

to a NgewI t hgm [ ion of 1t h orting

ani ¢ 35 Agnbhed B TR o2 AR SPR b PR R TR B kS Bt s 60

exhi bi ting sd I e r PESG , e; i ng

unit 93 r_o%‘% g%&?:gﬁggrgggtﬁ?‘??gg E)abﬁr?é%l?{ a}?é(;und ?ﬂg’es%%@?ﬁg@ﬁgfﬁ Il01, t he

hol ogr aphi griter ¢@ar ampghwekayupply it S51043t gdwefr PPt IHdwWigqgmapner .

In this way in the imge reproducing apparatus 90, it becofmes possible to
power supply for supplying driving power and various electric



i 5 performa reciprocal notion on the irradiating position of the
reproducing light with respect to the hol ographic stereogramwhich is held
by the hol ographic stereogramdisplay unit 94. Also, in the inmage
repraduci ng apparatus 90, the turning notion detecting unit 95 detects the
status of rotation of the supporting 29 unit 93 and the light source unit
92 is controlled based on the result of detection. Next, an electric
circuit arrangenent of the image reproducing apparatus 90 will be descri bed

with refergrefits) &legh?3sohircd h@nitplﬂzo\asnmgclﬁs@bu@beomeai%qia@indg)ra will
be made on a 25 case rn which the light source unit 92 is equipped with a
light enitlighy dimdtingn diceld nage theprlikeci ag sappporting 9anit hB3! i gt
source unit 92 has a plurality of light emtting diodes 1051 and 1052 54
p'or conr@@ppdrtmgoamaanélfoahaup@@s\%m ther hght souves meansahd, ao8k and

so on connected to the light emttin i odes. 1Q51 and.1052 in series,
respect i veiyho let%@ﬁcnﬁb%rqcﬁﬁ%uéilgﬁf%déﬁgt 3§1 98, gﬂ%ﬁ’éﬁﬁbﬁﬁﬂsngomni t 93
has a per nanent net, 107 ingl.uded in a portion thereof.. In,the inage

r epr od&ci %Ogcgﬂﬂ% }yél,ogm@ﬁuphgggw %g‘qr@l digHaying, thee imagd ne
direction j ﬁfetfgl}gf gR arrowg in FIG 23, magnetic field exerted by the
per manent gne % changed, and this change in the magnetic field is

~0 detected by t)&?t}%%@ig%%ﬂd%@ng%h%cgb%f@ﬁgp?}%-ur?Pc 31rRSgrbviddte

rotating status o upporting unit 93 can b tected. In the I nmage
repr oduci ngighparpéwerdupplyi sachyas ca tivetteirgr aswl ¢leonde ciepuitduéong
apparatus 70, the turning notion detecting unit 95 enploys a reed switch
108 r espondiriminigp thiee lightresperdée wnitl H2 Tand ithe whgpattengeumahes8, magnet
107 approaches, the reed switch 108, the status of the reed switch 108 is

t ur ned.-Con, Wabhin nthe, Buteyaal; @@@C%@feﬁhﬁe%&%r@ﬂﬁenﬁ%ﬁ thesimage

ZL?Q?Lt S?ﬁ%&iilﬂg%fi%oé‘tﬁ{]lfﬁlli%ﬁ%{] 50 ok shhab: et By ER iU Eu?péfiﬁﬁk‘é’LQg
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t er m nal %6&@%ﬂ&]®F%%rbf&h%g%gW§uég and 1052 can be turned on

for a predeterm ned per tinme ctorresponding to 2 s the time constant
tw (=0.7 ~ Cx ~ ke Wegkh ssuded eurined2byst hetasdladd sto conapagid yofOa of the
capacitor C and the resistor value Rx of the resistor R provided in the
nmonostigbl ecoupling baahor 6009w hich hwillmdge depcribed niptaiparmt usf Aheif t he
time period 55 corresponding_to the time constant tw el apses, then_the
light enit8UPPOFLLHIRIINB523an h@SbgglrteSQ@r%dlmtf b2Nxradaates wrayshef

ar angenent, of, yhe dmmoe teproduct ng oearatyic 90; Lhe fologr aphio g
upon fabricating the holographic stereogram, as a reproducing
ray of light. As will be described later on, the light source unit

20 52 may be including a plurali_ty of substantial point light sources
such as light emitting diodes arrayed in a line fashion. Also, the
light source unit 52 may be including a linear or rod-like light
source by a predetermined optical system. With such
arrangements, the light source unit 52 can provide substantial

25 parallel rays of light incident on the holographic stereogram
which is held on the holographic stereogram display unit 54. In
such case, the light source unit 52 is provided in such a manner

that the angle of incidence of the reproducing light with respect



noved in a repetitive manner with respect to the light source so that a
reci procal notion is perforned on the irradiating position of the
reproducing light with respect to the hol ographic stereogram Therefore,
the viewer can observe in a repetitive manner a reproduced i mage created in
the hol ographic io stereogram w thout %ﬁving the viewer's viewpoint in
spite of the fact that the i nmage reprotfuci ng apparatus has nerely a sinple
structure. In addition, in the inage reproduci ng apparatus 90, the turning

03 and 1 a0 A hdMldralhCEEeiSo b A Gs AL DrL bk o R 9 U ¢
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turn the sane, source unit 92 can be turne nin response to the
turning nygnsle of fineidsedetofrtho edfpmmaed lnfht umﬂi@é@p%@@naﬂa%’r@@aﬁihg
supporting unit 20 93 substantially stops its turning, leading to a status
in which tthe thologwgpimti steremgrambe Ideiemesi]lesketo tsmy Itihgttt ifdtrise unit
92 can be turned off. Accordingly, in the imge.reproduci ng apparatus 90,
the vi swerregpeesteck te areprosiiicesw celimbobegrrphic séereograng, dhemwddeand t he
t ur ni ng- of

f de of the.|light souyce 25.unit 92 .and eat . advantage can be
provi ded &g §MMWP1L£@M 6 eauipRed Whth LBk amittpgatiotes
consunption i el ative | ow;. Now.descriptiqn wl | be made a variation
o ovenedinablen o idgteing Bluhe! KIRE AP clbrd et B Bh el e, L o
t he 56 sai d i mage reproduci ng apparatus 80, the turning notion of
t he supporting unit 93 is not perforned by any action of the viewer but the

turning notion i'BhéP@@%ﬁB@@Hﬁg yasitapBets Gyehimgdditbi 9dludle actrbyatied by any

external action, whereby the s status of the turning notion continues for a

pr edetier m mednperi 53 which tands eddilié dmseoplate &5 andeieprrovidédeso
above-described i mage reproduci ng apparatus 90, this nodification of the
i mge reprasitoi be fapebr zotatable aveundethe ratativm dxig ofha supportingy unit

. h f i i f the i i
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conponents; I.e., r sup uni source uni t he

suppong ngniélhbg%f’é?% @n&ohpﬁfeﬁghitfﬁit stedied @ $hleaytHBrtefd: oﬁ&tﬂlﬁ) he

turning notion ing unit 9 e I mage reproduci ng apparat us

addi ti onal rtdtinugeembetrub9i figr taking a counterbalance of the coupling

arm 60. The supporting unit 53 is operated based on the driving

power supplied from the power supply unit 51. In more specific

terms, the rotating member 59 of the supporting unit 53 can be

20 rotated from its initial status shown in FIG. 4A in the forward

and reverse directions in a repetitive manner. Thus, the

coupling arm 60 having the light source unit 52 attached thereto

at one end thereof can be swingably moved in a repetitive

manner at a swinging angle of about 90 degrees in the direction

25 indicated by an arrow c¢in FIG. 4B and in the direction indicated
by an arrow din FIG. 4C.

The holographic stereogram display unit 54 is equipped

with a holding member 62 for holding the holographic



20 notion performng unit |11 as turning notion perform ng nmeans for
performng turning notion on the supporting unit 93. The turning notion
performng unit 111 is a unit for performng a turning notion on the
supporting unit 93. This turning notion performng unit 111 is constructed
so that 25 magnetic force is performed,on the |ower end side of the
supporting unit 93 to rotate the supporting unit 93 in a self-starting
manner or swing notion is naintained for a predeterm ned period of tine.

57 In the ét@?gégfﬁﬁi.OdWG‘.g3ﬂoﬁ?él%fdé% & 19 dexAieki tofthd Reld ﬁl@'ﬁﬁfe;]ﬂ bed

ext ernal appearance, the turni.ng notion detecting unit 95 detects the

status of @2 nidpgsheiwrnimtTGhe3 By hioddinmirhed3bet 62 s glitachedwoe unit

92 and the turning notion performng unit 111 are controlled based on the
det ect ed rtdmulhologndphhe steppograny disiplag3unit Eehisoothet! tihe memdsts on.
Now an electric circuit arrangenent of the inage reprqduci ng apparatus 110
will be ddezmpedcertain emglenvathrespect 2o ?ﬁﬁebzh%e atewdg ddsBhistion,
ich,the t so nit 92 is

d i pti il], b Z Ny [
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monost abl (R CTLRGIARE TP e Hhe, ST Rt £ Wi WBbpect bo i ©
simlarly mejbhesafaye- e thel Bade pRae bess Rl subs3aRdi Ay Ssiddilal e
integrated circuit "74HC4538" continuously generates a pulse signal at a 2o
term nal Qharahgleaofi mcpdenoe ofr thepardergnee dightreutdimsdntipon (=0. 7

Cxi ' Rxi) which is determ_ ned by the statistic capacity Cxl _of the
capacilttor fabrisating thesihsilographie sbereograne. r &siviesveRwpl oabshnye n t he

nonost abl e nultivibrator 112. In the i e repro in ratus 110, if
the time pdi§ opolaglandyien stageegram (WAL nﬁghﬁfijgbygtﬁfgpgmp G er the
turni ng notjon statu f;.the su rti ni t, 93 ,.canpot ,be detgected, then
the |ight SmtecergrunldingreRitnd apdoplated ip tBE Grplaymade’ rage

duci t 11 t i I i ndi i h
(opr oduct 19 BPPOFR hel nale PUBPAIBLAE! ApORrAfdl SHiake g She
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turning notion on the supporting uni n ot her words, in the inmage

r epr oduci ngréundphatrosatid® akhe ofmhegsup§drtiirrg: shaft 584 33 petibivienuousl y
generates a pulse signal at the termnal fa for a predeterm ned_period of
time corregpumoengthe lightt seurcensnund2 well @ swingnblpx 2hoved cin ias
determ ned by the statistic capacity Cx2 of the capacitor Cz and the
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20 stereogram which is held by the holographic stereogram display

unit 54.
Now the arrangement of the image reproducing apparatus
50 will be hereinafter described in detail.
First, a spatial arrangement of the light source unit 52,
25 the holographic stereogram held by the holographic stereogram
display unit 54 and the rotating shaft of the supporting unit 53
included in the image reproducing apparatus 50 will be described

with reference to FIGs. 5 to 7.



In the i mage reproduci ng apparatus 110, the supporting unit 93 has a

per manent .magnet 114 provided at part thereof, and a free-running
oscillation circuit 115 connected with a coil 116 is provided as the
turning notion performng unit 111. In the imge reproduci ng apparatus 110,
when the free-running 20 oscillation circuit 115 is energized, the coil 116
generates a magnetic field and this mﬁj’neti c field causes an

el ectromagnetic force with the pernmanent magnet 114 provided at the part of
t he supporting i : S i i | i Se tarting
manner in the sﬁgfpg}rlg?lrgaggél {eﬁgwﬁgi(ﬁ(ﬂ%#lﬁﬁﬁ %?ﬁ%qd&v&ge&r gg}%duci ng
appar at us H1Qf gnemngle hg t 4§ ntAke ADHOMA Sasigdered tueidehceniofexher nal
cause after the start of the turning notion inthe supporting unit 93 and
before at pegasidudiag ilighy neridedtc apors ponHolegtaphie stereogemnst 6 t w2
has el apsed, the 59 swing notion will resune ow ng to the above-descri bed
sel f - st ar thelgl byttihmholegraphic sterengren displayagalt 8d; atlis degizglpar at us
110 has the turning notion performng unit 111. Thus, the turning s potion
can beSst dhafd 'ﬁ'ﬁﬁtﬁ@ apedr dnsidence o3 i eomnades- with i ap Mkéh@r.Of

Accordinglly, .the turni not .on st at.us, can, ke continued. for a.predeterm ned
peri od of m%@eaﬁ Q?egﬁeaag Y& dagh euﬁﬁm‘geﬁpp& %?I}'?é"“?ﬁaté&r %ﬁﬁ spite
of the fac t t b W a Jecow. | ev el gctyjc
pover -0 Rtk SERGRERTRL B, ot iEndiey 0kn, 2Rl 8

r epr oduci 188R tys r gf e ﬁg‘% i f ot o tion,
by using the pr?grll%i %I gf%ﬁggpgrﬁléug? t gdll{a;ﬁé%lgu?cg??‘glégv%\ﬁe%gmié noved
in a repetdire¢eioranagd whieh Hcﬁl@?@ﬁb}ﬁ@ sterdograinl HiSapki fopt €xgagslam Sso
that a reciprocal nmotion is pertorimed on the irradiating position of the
rays ab |ighowa tin thepfigurey ithashdesipaddbi that ethogviewing tanght i el y, by
using the principle of a torsion pendulum the |Iight squrce is turnably

nmoved i n acoigsadesiwhhamengilet H.e.e Hrdegreeshéhiadl isgfeymed betweegr am so
20 that a reciprocal notjon is perfornmed on.the irradiafing pasition of the
rays of |iigh Qimestion fek the, abiecho "wataymng@epw iﬁtﬁbrmfsmgt ke

rel ative regc{procal. nofion can b i htaj,ne etween .the |ight so and
{he ol ogr BpiE i ico st Hhei A ELS sl K halSpERB e Rt ereigraih & or 6.
the viewerjicaly observe as in a repetitive manner a reproduced i mage created

in the hol ogr aphi c stereogr am wi t hout noving the viewer's viewpoint in
spitejqf the faCHoW@&eﬁ,h‘th'e”&ﬁﬁo@@ﬁmﬂéctsﬂ?r@@%rﬁt g Shasagres ehyaprsi npl e
ow

structure and consunes electric power at a .
surface which has a spatial size of a predetermined area. As a

result, the light source unit 52 is separated from the holographic
stereogram HS by a limited distance from the holographic
stereogram HS and emits the reproducing light which diverge
20 isotropically when they travel from the light source unit 52 to the
holographic stereogram HS. For this reason, the holographic
stereogram HS can receive the diverged rays of light with its
whole major surface. As a result, as shown in FIG. 6, the angle
of incidence of the reproducing light with respect to the
25 holographic stereogram HS can take the angle & which is
identical to the angle of incidence of the reference light but also
the o £ 0 a, which is approximate to the angle «. Therefore,

when the a point light source is employed for the light source



60 |l evel. Accordingly, in the inmage reproduci ng apparatus, it becones
possi bl e. t:0o reproduce reliably the hol ographi c stereogramimge while
maki ng the viewer free from cunbersone task upon observing the inage, and
hence 5 significant advantage can be provided for the viewer. Al though the
i nvention having been described in its preferred formwith a certain degree
of particularity, other changes, vari aPi ons, conbi nations and

sub-conbi nations are possible therein. It is therefore to be understood
that any -~ jof | { 13k s i HSENt KEically
descri bed ﬁgfrﬁ;:élnz’ Eﬁ‘%&ef’é}gg?ﬁﬁggﬁﬁgﬁﬁg I%tgggg@gn(gns%?ér"i 8@?&@% esent
i nventi on. sfefeopam! HS,t &ee Ar st viev»eratn%@ Gnideoapphngd thet ahele

hol ogr aphi ¢ st ereograns but to hol ograns. at is, although the above
descri pti oof hasideatre wldheore phed aohogiloght € mitted frivrant herpgentdéghtied on
t he hol ographi c stereogram_fabricated by the hol ographic stereogram

fabri cati ngoapganatdispessedpmbiciedapl wHé canss ar ehangecimgliffnaetans, the
present invention can be applied with t.dif{i ulty,to a caie in which a 20
fabricdt edeﬁg‘lﬂﬁ@céfrrrg@lth‘éﬁ dookhe He HOORGIAshighlt erds @ desuilbpthgradst of

he hot ogr Apat SPAtabaPaRPIHATHELC, AP TERRT 0. R4 Tt e BBy
Gara and 1 he- BRfpRRER FtaddOeraal MY croles” For BRGel b haf iltigr AT

st er eogr anh?)ég[% bt feosure process and this hol ographic stereogramis
repr oduced by the Ifrage reproduci ng apparat us, 61 the present invention

may be applied tBuathege whewhichvicheehalngiseki ¢chet eepeodavedainongy 2D
i mage data recorded thereon by a |ight exposure process and this

i nf or rtet i oneprodepeddoy dthebymiage repgeduemmgdpparptppdytas descwbéd in
t he above- dgscri bhed enbodi n%s, description has been nmade on the inage
hra% it

r epr oduci n@baygaihis desara be igerrrr to Veoine eavge Vidh the
resent .inyention _ay be t 0, an

Q?L;ﬁ;;‘ﬁ@h&%&e;@%’%{ 2 o RaBtagomistat | Brantis peack lgﬁ%%mi% P
above. descHIOER Bhoas vl facFEG" R St Y Sbsthvaceld) ikt ase i n

whi ch el therithhehe aBLY SAiKIee BF vhlgingl RIRRNIC rahekean! BmH & goVERh W th

respect the other, the present invention may be app to any case in
whi ch 1l afliel ocakeci plpkelighpt ithe | diggeFsiomedian imedepladihtAdss

depending on the conditions of the object light utilized for the

fabrication of the holographic stereogram HS, the holographic
stereogram image reproduced from the holographic stereogram
HS tends to have a non-uniform image brightness.

20 In order to avoid the above-described drawbacks, in the
image reproducing apparatus 50, the light source unit 52 is
including a plurality of point light sources such as light emitting
diodes arrayed in a line fashion. Alternatively, the light source
unit 52 is including a linear light source formed of a

25 predetermined optical system. Thus, substantial parallel rays of
light can be irradiated upon the holographic stereogram HS held
by the holographic stereogram display unit 54. With these

arrangements, in the image reproducing apparatus 50, it



light which is irradiated onto the major surface of the hol ographic
stereogram For exanple, the present invention nmay be applied to a case in
whi ch both of the light source and the hol ographic stereogramare fixed and
the reproducing light emitted fromthe fixed light source is led to the

fi xed hol ographi c stereogram by way o% a process of reflection on a mrror
or the like, and this mrror or the | e is rotated, turned, etc., so as to
cause di splacenent in the angle of incidence of the reproducing light. 25

02 AT o DELAMETSible (B4R SeREPRNELBI ARRAAINS LS uFBROTHE! N0

| mage data recor on a hol ogram or a ‘hol ographi C stereogram I gh

exposur e progiRss hapdimp’ asprodedepimliagdreass bfrthkontajee stefsw edride or the

hol ogr aphi ¢ St ereogram and di spl aying an i nage thereon |ight source for

i rradi at i ngolegragrhis stetdagrarhoat ridp auglengftineidenge datsndnahgtes
hol ogram or hol ographi c stereogram being held Qy the display_neans, 1o power
supply forappppKimagedr i i rﬂ@laﬂov@ﬂgﬂ@y at Asgordimgly, | dﬂile sh@ﬂ@gl‘@phlc
bt Sour S T0 AR pHIARR, SeRAAECSR TFORESRE RIS Ao SgFaEER T he
ot on s £ Feeapgrrafialfy afidorty b BRIAHIRRT" S0 oduci ng 11 ght
SRR L0 ARG e BElk 8BRS
includes agphpe@hinit B2 £PoMe LhORIdiTRH aC pIufh BB BUpbThi2 ligHIe8bupEdSY -
arrayed in a line fashion, it is desirable for each of the point light
10 sources to be arranged to irradiate reproducing light having a
small diverging angle. That is, it is desirable for the image
reproducing apparatus 50 to employ point light sources in each of
which the above-described angle 0 & is small. If the image
reproducing apparatus 50 employs such a point light source, it
15 becomes possible to irradiate only rays of reproducing light
having an angle of incidence approximate to the optimum angle
of incidence ¢« on the holographic stereogram HS, with the
result that diffraction efficiency can be improved.
The above-described arrangements in the light source unit
20 such as to array a plurality of point light sources in a line fashion
or to employ a linear light source of a predetermined optical
system will show an perform on a so-called Lippman hologram or
a holographic stereogram containing parallax information of the
lateral direction and the longitudinal direction. However, the
25 above-described arrangements show a particularly advantageous
effect when the holographic stereogram contains parallax
information of only one of the lateral direction and the

longitudinal direction.



3. An inmage reproduci ng apparatus according to claim2, wherein each of the
point light sources is arranged to irradiate 2s reproducing |ight having
constrai ned diverging angle. 4. An inage reproducing apparatus according to
claim1,” wherein the light source includes a linear |ight source. 63 5.
An i mage, reproduci ng apparatus accorg}ng to claim1, wherein the
supporting neans has at |east two supporting points electrically insulated
fromeach other and electric power is s supplied fromthe power supply to

the light sourceNbly ougl td1ecEMBPOEirtigt PUrHahodinet | FRITheCP{BALE Ng

apparatus according to claim5, wherein the Iight source has snoot i ng

neans for wqniodaldingg spparmtud B0 odll & dewqribed fwith tre€eroves tupply
t hrough the supporting points. 7. An inmage reproduci ng apparatus according

to clai m FlGker®itno 1be |limgithesfolowing: desesiptionndesoriptionemillrdens f or

keepi ng an anpunt of current, sypp)ied fromthe power supply.through_the
suppor t i ngngslepn & casean Wm0h££e§§g£t I‘S@Mrﬁédénﬁ@gmﬁa@%ﬂl@%émh ng to
claiml, fu Igf}‘er conpri si ng swi ng notion detecting neans for detecting 20
swi-ng Aot i daLEt eRYL lﬂi&)é‘# dﬁg means, wherein the light source is

cont ol ed baseipgy autesll ! i dBLEThEo" Bb0R" 58, TERERIICEL LTS,
5111 JRbRORIR 6551 TP G ST 19
supportingg3eagfid 632 electrically insulated from each other. Electric
power can be supplied from the power supply unit 51 to the light
10 source unit 52 through the supporting points 63; and 632. That
is, in the image reproducing apparatus 50, electric power can be
supplied to the light source unit 52 by using the supporting
points 63; and 632 as electric terminals.
In this image reproducing apparatus 50, the light source
15 unit 52 employs a plurality of light emitting diodes 64: and 643
connected in parallel. In such case, the light emitting diode
changes its luminous intensity depending on the value of electric
current. In such case, the diode has such a characteristic that
when the voltage applied to the diode exceeds a predetermined
20 value, the value of the electric current increases abruptly. For
this reason, the light emitting diode tends to exhibit an unstable
turn-on-turn-off operation if the diode is subjected to any voltage
control. Therefore, in this image reproducing apparatus 50, the
electric current is controlled so that the luminous intensity of the
25 diode can be kept constant.
FIG. 8 shows a schematic preferable example of a circuit
arrangement for realizing the above-mentioned constant current

control in the image reproducing apparatus 50. As shown in



64 10. An image reproducing apparatus according to claim8, wherein the

| ight source is turned on for a period of tinme based on the result of
detection by the swing notion detecting neans. 5 11. An inmage reproducing
apparatus according to claim 10, wherein the |ight source is turned off
when.a period of time corresponding tg a tinme constant based on the result
of detection by the swing notion dete ?ing nmeans i s elapsed. 12. An inmage
reproduci ng apparatus according to claim1, further conprising swi ng notion

A i mmge TERCbaud AR bSia Rt ST Rg, AP A SHPRR muBViBRRA ng
SWing not i 44 ‘lf‘%}ﬁ@sbﬁ&c@@ﬁft Bor 4he e&%&m SPivag Bl %stftofrgea@ua& ting
means, wherein e swng notion'performng nmeans 1s controlled based on the

result of @Bsegle eonbectéd Inisegiewttoothddight icraitiansdicded 64 Aandrage
reproduci ng apparatus according to claim 13, wherein the swing notion
per f or m ngodganespeepivedwi ng It suchofcases snppdre | im ageanse prodacipgy | od of
time based on the result of detection gé the swi ng potion detecting neans.

25 15. 5An apRgeatuprililestrisppartants Hovoing Hareeghl dhenlight emitting t he
suing Tt 90 P LG AN, 985, S 00 B On.0 e RUPBOTIIpO
16 an | meter e ans e B AR R cor di ng o ol ai m 13, wherein the. I ght
sounce, 1 Con HCHoRichR aleetbisRScA oSt N Tt o
wher ei Nt hey Pt NP bt P &3 A Al BB BB UIELEEAr 45 aihe]svirid tEPRIipAIoN the
supporting neans in a self-starting nmanner. ~o0 18. An inmage illumnating
appar atous Threrefows]i af isngy r spratdiciisg chivged em aoha eyt asp whea like oty aphi ¢
stereogram for reproduci ng image data recorded on the hol ogram or the
hol ogr aphi at@;céﬁ;%ggﬁethebsurf@m ot theosupporting pppatsabds and Gimphiesi ng:
there is fear that the contact resistance at the supporting points
631 and 63 canl be changed together with the operation of the
supporting points 631 and 63s. If such event is brought about in
15 the image reproducing apparatus 50, the electric current flowing
through the light emitting diodes 64; and 642 can be changed,
such fact causing an unstable operation that the light emitting
diodes 641 and 64 flicker unstably.
FIG. 9 is a more improved example of electric circuit
20 arrangement for the image reproducing apparatus 50. As
shown in FIG. 9, a smoothing circuit 66 as smoothing means is
preferably provided in parallel to the light emitting diodes 64
and 642 so that the rate of electric current flowing through the
light emitting diodes 64; and 642 is made stable. While it is
25 assumed that the smoothing circuit 66 is formed of an electrolytic
capacitor, any electric components such as a secondary battery
e.g., a lithium ion battery, nickel-cadmium battery and so on or a

super capacitor can be replaced for the electrolytic capacitor as



|l ight source for irradiating |ight power supply for supplying a driving
power to the |ight source and supporting neans for supporting the Iight
source and 20 swingably noving the light source in a repetitive manner with
respect to the hologramor the hol ographic stereogram so that a reciprocal
notion is performed on the irradiating position of the reproducing |ight
wWith respect to the hologramor the h ?ographic stereogram 25 19. An i mge
illum nating apparatus according to claim 18, wherein the |light source

ncLudes oRnal il BBl 801 SAUEGRALE SRRRSHL BBl LIGRBIORY
of the p0|é1¥3rcgil.i%£6(}1%f%geces is arranged to irradiate reproducing |ight

havi ng cons rging angle. 5 21. An inmmge illum nating apparat us

according to cl d'grfliSer, WhBeeidlethdc! cituis ouiregniceehb s ofl th@eﬁha'g't@ht
o

source. 22. An image illum nating apparatus according to claim 18,

wher ei n t he srorheeinigh eprarst s itmbgabe tdalisionmlyi pgovided swith a
electrically insulated fromeach other and electric power is supplied from
the poser digdd pridge @7 ldgylx coumtermensarh againsippolatity ¢guangs.in- 5 23.
An image il lumnating appajyatus accarding.tqQ.claim?22, wherein the |ight
source hastheg ‘Hirﬁaeﬁe%fnfz £ TURBAFHHIY P%@t gﬁ)’-am)unt of current supplied

f th th th ti ints. 20 24. Is

11 nat | ng. appiRatietatBof Aeny et LanmosR ifes ARATHAY 1 i 1Ltk

i nel ud ) ) 3 - f l'i ed
| nol vdes SRAPF AN HtRATRAE KABRNE0 ARITRUTR SNEEIRED!
i mage il %ﬁrﬁ%&ﬂtﬂﬁ i%%ﬁ:;rfélbgéda&ﬁg@' %dd%h‘ih%: et B8 then EREPE isidng

SWi ng notio etecting ahs for detecting swi ng notion of the supporting

s o s 1ok eypigdriran sk ihe sl oo
discharging can be gradually decreased. Therefore, any
countermeasure other than provision of the limiting resistors
such as the variable resistors 65: and 652 shown in FIG. 8 is
desirable in order that the rate of electric current flowing

15 through the light emitting diodes 64: and 642 is kept constant.
FIG. 9 shows one particularly desirable arrangement of a
constant current circuit. As shown in FIG. 9, constant current
circuit includes current regulate diodes (CRD) 68; and 68
connected in series to the light emitting diodes 64, and 64,

20 respectively. _

FIGs. 10 and 11 are also schematic diagrams each showing
another possible constant current circuit applicable to the image
reproducing apparatus. As shown in FIG. 10, the constant
current circuit has a current regulate diode CRD connected in

25 series to the light emitting diode LED. FIG. 11 is a schematic
diagram showing one preferable arrangement of the constant
current circuit in which it is desired to connect a couple of light

emitting diodes in series. As shown in FIG. 11, the power



26. An image illum nating apparatus according to claim2~, wherein the

sSwWi ng notion detecting neans detects the swng s notion of the supporting
means based on change of magnetic field caused by the swing notion of the
supporti'ng neans. 27. An inmage illum nating apparatus according to claim
25, wherein the light source is turned,on for a period of time based ~o on
the result of detection by the swing notion detecting neans. 28. An i mge
i1lum nating apparatus according to claim27, wherein the |light source is
turned of fsﬂ‘?ﬁgf PPecapsble off ApplpinesReid HHet PoRalde™s GARSHARH fsed on
the result o etection by the swing notion detecting neans is el apsed. 29.
An i mage idfivihgathegcewphs aifudigidc emdittong od mddsmcbdindotethén saripsi si ng
swi ng notion performng neans for perform ng swing notion of the supporting
means. 20 BDG. AR2 ishapsi anotheat exgmpleaphitthe govstantgcurrantaciradt.
further conpprising swn tion detecting ans for detect] SW ng notion
of the sup@@rﬁﬁ@&%&hsglﬁer@’nt ﬁeei‘@ﬁqﬁﬂgﬁiﬁi EAPBSHIT %Eggrfﬁébfs%es

et et g AR et Ehar il sBRuTia AT IR, S a0 m a0

e R SIA SRR BEatERN o SERS G M R Bl B e

swng motiag delgrehi B FIERS-152-a AhtdBeBridindll RELUIAIGPPROA! #RdAGEOr ding
o claim 31, erein the swng notion performng nedns stops the sw ng

notion of yAgiablepeesisterRanfag by eanpbsyed. ofAlsoneFEGy esgoadidng5 o a

time constant based on the result of detection _ ‘
show still further examples of the constant current circuits. As

10 shown in FIG. 14 and 15, transistors TR may be employed.
According to the arrangement of the image reproducing
apparatus 50, the light source unit 52 can be swingably moved in
a repetitive manner with respect to the holographic stereogram
so that a reciprocal motion is performed on the irradiating

15 position of the repi'oducing light on the holographic stereogram.
Therefore, the viewer can observe in a repetitive manner a
reproduced image created in the holographic stereogram without
moving the viewpoint in spite of the fact that the image
reproducing apparatus has a simple structure.

20 Now description will be made on one modified
improvement of the image reproducing apparatus 50 in which the
light source unit 52 can be controlled in response to the swing
motion of the supporting unit 53. In addition to the
arrangement of the above-described image reproducing

25 apparatus 50, this modification of the image reproducing
apparatus includes means for detecting the swing motion of the
supporting unit 53. Therefore, parts corresponding to those of

the image reproducing apparatus 50 are identified by the same



by the swing nption detecting neans is elapsed. ~0 33. An inmage

i 1'lum nating apparatus according to claim30, wherein the |ight source is
controll ed based on the result of detection by the swing notion detecting
means. 34. An inmage illum nating apparatus according to claim?29, wherein
the swing notion perform ng neans perfgorns the swing notion on the
supporting neans in a self-starting manner. 35. An inmage reproducing
apparatus for reproducing i nage data recorded on a hol ogram or a

hol ogr aphi fefetxféh%@gr@mx?éfrdlbgghn%p BXPARY edesgx:@mxi}] ggge%ﬁspl MlEses for

hol di ng the hol ogram or the | ographi c stereo I splayi ng an i nmage
thereon | igaiitsedlr ce for irradiating reproducing light for reproducing the
i mage data in the hologram or the hol ographic 25 stereogram bei ng held by

t he di spl ay neanElGewel6Aupmd/ Y6B aupptghematidr didguamewshoware dreast
the light source and supporting neans for supporting the |ight_source and
69 tur nabl §Xtexnak appeatiageagl mranmage repspstucingeapparat Ui 70. r ddpect to

rradi &1 n3hgua inoRIGR. . FBAr 8BRoBBE i A HitiGR o FBeueeve daskeited ogr am
LG R O
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f: gﬁs F?:ain; egﬁ ig/agf8?52‘5‘%?ﬁéﬁéiﬁw?epeodu@@ﬁgadﬁpéﬁmwq’@ additi@malbpvi ng
includes a swing motion detecting unit 71 as swing motion
10 detecting means for detecting the status of swing motion of the
supporting unit 53.

The swing motion detecting unit 71 is disposed at a
position on the extension of the longitudinal axis of the rotating
member 59 of the supporting unit 53 placed in an initial mode,

15 and also the swing motion detecting unit 71 is disposed on the
base plate 55 of the power supply unit 51. As will be described
later on, the swing motion detecting unit 71 supplies a control
signal to the light source unit 52 in response to the change of
magnetism caused by the swing motion of the supporting unit 53.

20 In the image reproducing apparatus 70 exhibiting the
above-described external appearance, the swing motion detecting
unit 71 detects the status of swing motion of the supporting unit
53, and the light source unit 52 is controlled based on the
detected result.

25 Now an electric circuit arrangement of the image
reproducing apparatus 70 will be described with reference to FIG.
17. In the following description, description will be made on a

case in which the light source unit 52 is equipped with a light



15 38. An inmage reproduci ng apparatus according to claim35, wherein the

| i ght source includes a linear |light source. 39. An inmage reproducing

appar atus according to claim35, wherein the supporting neans has at | east
two supporting points 20 electrically insulated fromeach other and

el ectric power is supplied fromthe power supply to the |ight source

t hrough the supporting points. 40. An4mage reproduci ng apparatus accordi ng
to claim39, 2s wherein the |ight source has snoot hing nmeans for
controlling a@ annapt of current supplied fromthe power supply through the
supporting 'Fﬁ%g 104%‘41. An i mage reproduci ng apparatus according to

cl a1 m 39, wher el e |l ST CEnLPCI3SIeR 2 PRESIBRLZRU" £ptodRBAR o

keepi ng an anount "of cu I'ed fromthe power s he

SUppor ti nga BRlRauSoT idtiguipptd with mmsa&eﬁ%@@maeﬁﬂfyfﬂw di ng

to claim35, "further conprising turning notion detectlng ne

detecting $upporein®tunit 33t hdys wbrori age meepsod ubiigi AppaeatiighfOsour ce
is controlled based on a result of detection b{ the turning notion io

det ect isng wepes theSsupportaye umitr 53 usi swingablatmevedcin dhegdirecticn m 42,
wherein the turning notion detecting nmeans detects the turning _notion of
the supporindigatednbybasearsewcanntie Permgnant magnes! 42 dauddr by 7t he

sccor ding_ FaSandenchic BG of thEGETRanea sagnet ‘R ischancedy THRr od
of L 25 WA AAE! BT S IR AR
e, Lon SBURAGS 1o ahalinenm fethcrh oty cssoTARONdLo8 1P °
detectig fRaNSermaticastlagret 72 so that the status of the swing motion

of the supporting unit 53 is detected.

In more specific terms, in the image reproducing
apparatus 70, the swing motion detecting unit 71 employs a reed
switch 73 responsive to a magnetic field. In the image

15 reproducing apparatus 70, when the permanent magnet 72
approaches the reed switch 73, the reed switch 73 turns on. In
the image reproduéing apparatus 70, when the reed switch 73
turns on, a single pulse is supplied to the light source unit 52.
In the image reproducing apparatus 70, a method for detecting
20 the status of swing motion of the supporting unit 53 is not
limited to the above method, but any other method can be
employed. However, the method for detecting the status of
swing motion is desirably a non-contact system in which it is
hard to give a dumping effect to the swing motion of the
25 supporting unit 53. For example, the image reproducing
apparatus 70 may employ a method using a magnet piece and a
coil, a method using light such as with a photo-interrupter and so

on, as a method for detecting the status of swing motion.



46. An i mage reproduci ng apparatus according to claim35, further
conprising turning notion performng neans for performng turning notion of
t he supporting neans. 71 47. An inmage reproducing apparatus according to
claim46, further conprising turning notion detecting neans for detecting
turning notion of the supporting neans, wherein the turning 5 notion
performng neans is controlled based 6ﬁ the result of detection by the
turning notion detecting nmeans. 48. An image reproduci ng apparat us

fhe turning -o moPolmaRY Rertaisibtng phsAtbs BT S Sl T B258d on
the resul tyfn debebi Oy RIS NA TRISiAR BPCUBoIRANE. dScufin | mage

reproduci ng apparatus according to clai ereint urni ng notion

per for mi ngTEHI4 538Ds foPeetampleg apthenliptht kewseppamnit B2 medasthid er a
period of time corresponding to a tinme constant based on the result of

det ecti on hyaghe reprodgcing i appEtants ngOyeankeins e]llapsmlin%o.métlidnmge
repr oduci apparatus according to claima47, 20 wherein the light source is

n
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means. 51._ An inmage reproducing apparatus according to claim46, wherein
the turni ng2mitieoPHser étgmal) t%ﬁg@ﬁoaéraﬁrﬁstxmezssmnai ng +he dighth the
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25 supporting unit 53 substantially stops the swing motion so that
the swing motion detecting unit 71 does not detect the status of
the swing motion, then the reed switch 73 is turned off. At this

time, in the image reproducing apparatus 70, as shown in the
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[}rg\=!!s, 10%@8signM BX goes to the low level, then counting is again
started on the time period corresponding to the time constant tw
in response to the next pulse reception, and after counting the
time period corresponding to the time constant tw, the light
15 emitting diodes 641 and 642 are turned off.
As described above, according to the arrangement of the
image reproducing apparatus 70, the swing motion detecting unit
71 detects the status of swing motion of the supporting unit 53,
and the light source unit 52 is controlled based on the detected
20 result. Further, if a viewer touches the supporting unit 53 to
give a swing motion to the supporting unit 53, the light source
unit 52 is turned on in response to the swing motion given by the
viewer. If the predetermined time period is elapsed and/or the
supporting unit 53 substantially stops its swing motion, making
25 the swing motion in the supporting unit 53 not detectable, then
the light source unit 52 is inactivated. Therefore, according to
the arrangement of the image reproducing apparatus 70, the

viewer need not carry out the switching between the ON-mode
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current consumed by a single piece of light emitting diode.
Accordingly, it becomes possible to control the light source unit
52 at a relatively low electric power consumption level.

10 In the image reproducing apparatus 70, the circuit
arrangements of the swing motion detecting unit 71 and the light
source unit 52 are not limited to one shown in FIG. 17, but any
modification can be made thereon depending on whether the
pulse signal generated from the swing motion detecting unit 71

15 for a predetermined period of time or the same pulse signal is
generated intermittently. Alternatively, any modification can be
made thereon depending on how long a time period is elapsed
after the swing motion becomes not detectable in the supporting
unit 53 before turning off the light source unit 52. For example,

20 In the image reproducing apparatus 70, the monostable
multivibrator 74 may be replaced by a timer, or any software may
be executed by a CPU (Central Processing Unit). Furthermore,
a sequencer or the like may replace the arrangement of the
monostable multivibrator 74.

25 Now description is made on one preferable improvement of
the image reproducing apparatus 70 in which the swing motion
of the supporting unit 53 is not performed by any action of the

viewer but the swing motion 1s automatically started
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reproducing apparatus 70 are identified by the same reference
numerals, and further description of such parts are omitted.
FIGs. 20A and 20B are schematic diagrams showing an
10 external appearance of an image reproducing apparatus 80. As
shown in FIGs. 20A and 20B, in addition to the above-described
components, i.e., the power supply unit 51, the light source unit
52, the supporting unit 53, the holographic stereogram display
unit 54, and the swing motion detecting unit 71, the image
15 reproducing apparatus 80 additionally includes a swing motion
performing unit 81 as swing motion performing means for
performing swing motion on the supporting unit 53.
The swing motion performing unit 81 is a unit for
performing a swing motion on the supporting unit 53. This
20 swing motion performing unit 81 can be constructed by using a
technology similar to that of a metronome, for example. As will
be described later on, the swing motion performing unit 81 is
arranged to include a coil or the like so that magnetic force can
be performed on the lower end side of the supporting unit 53 to
25 perform a swing motion on the supporting unit 53 in a
self-starting manner or the swing motion is maintained during a
predetermined period of time.

In the image reproducing apparatus 80 exhibiting the
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5 supporting unit 53 is controlled in its action.

Now an electric circuit arrangemeht of the image
reproducing apparatus 80 will be described with reference to FIG.
21. In the following description, description will be made on a
case in which the light source unit 52 is equipped with a light

10 emitting diode.

In the image reproducing apparatus 80, the power supply
unit 51 has a monostable multivibrator 82 including the
above-described integrated circuit “74HC4538”. Also, the swing
motion performing unit 81 has a monostable multivibrator 83.

15 In other words, in the image reproducing apparatus 80,
similarly to the above-described image reproducing apparatus 70,
the swing motion detecting unit 71 generates a pulse signal
indicative of the result of detection of the status of swing motion,
and when this pulse signal is supplied to the light source unit 52,

20 this pulse signal serves as a trigger for turning the light emitting
diodes 64; and 642 on and making the diodes stay on for a
predetermined period of time. That is, in the image reproducing
apparatus 80, the integrated circuit “74HC4538” continuously
generates a pulse signal at a terminal Q-bar for a time constant

25 corresponding to a time constant tw; (=0.7 + Cx; * Rx1) which is
determined by the statistic capacity Cx: of the capacitor C, and

the resistor value Rx: of the resistor R: provided in the

monostable multivibrator 82. In the image reproducing
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generated from the swing motion detecting unit 71 can be
utilized as a trigger for performing a swing motion on the
supporting unit 53. That is, in the image reproducing apparatus

10 80, the integrated circuit “74HC4538” continuously generates a
pulse signal at the terminal Q for a predetermined period of time
corresponding to a time constant twz (=0.7 * Cxz2 * Rx2) which is
determined by the statistic capacity Cxz of the capacitor Cz and
the resistor value Rx» of the resistor Re provided in the

15 monostable multivibrator 83. At this time, In the image
reproducing apparatus 80, a pulse signal generated from the
monostable multivibrator 82 in the power supply unit 51 is
supplied to the integrated circuit “74HC4538” of the monostable
multivibrator 83 at a terminal B so as to serve as a masking

20 signal for masking the pulse signal inputted at a terminal A as a
trigger. For this reason, in the image reproducing apparatus 80,
if a relationship expressed as twi; > twz holds between the
monostable multivibrators 82 and 83, the monostable
multivibrator 83 will receive the trigger only when the

25 supporting unit 53 starts its swing motion while refuse the
reception of the next trigger until a timing period corresponding
to the time constant tw; elapses. With this arrangement, in the

image reproducing apparatus 80, after starting the swing motion
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maintained in a swiﬁg motion performing mode at least for a
timing period corresponding to the time constant twa.

Further, the image reproducing apparatus 80 employs an

5 arrangement capable of performing self-starting disclosed in

Publication for Registered Patent No. 2937287 as the supporting

unit 53 and the swing motion performing unit 81. That is, in

the image reproducing apparatus 80, the supporting unit 53 has

a permanent magnet 84 in a portion thereof, and a free-running

10 oscillation circuit 85 connected with a coil 86 is provided as the

swing motion performing unit 81. In the image reproducing

apparatus 80, when the free-running oscillation circuit 85 is

energized, the coil 86 generates a magnetic field and this

magnetic field causes an electromagnetic force with the

15 permanent magnet 84 provided at the part of the supporting unit

53. Thus, a swing motion is caused in a self-starting manner in

the supporting unit 53. Accordingly, in the image reproducing

apparatus 80, even if the swing motion is stopped due to any

external cause after the start of the swing motion in the

20 supporting unit 53 and before at least the timing period

corresponding to the time constant twz has elapsed, the swing

motion will resume owing to the above-described self-starting
action.

As described above, the image reproducing apparatus 80

25 has the swing motion performing unit 81. Thus, the swing

motion can be started in the supporting unit 53 not by an action

made by the viewer, but it can be started in a self-starting

manner. Accordingly, the swing motion status may be kept for a
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can be driven at a low electric power consumption.
Meanwhile, each of the above-described image reproducing
5 apparatus 50, 70, 80 is one in which the light source is swingably
moved in a repetitive manner with respect to the holographic
stereogram so that a reciprocal motion is performed on the
irradiating position of the reproducing light with respect to the
holographic stereogram. However, the image reproducing
10 apparatus may have another type of arrangement in which the
holographic stereogram is rotated in a repetitive manner with
respect to the light source so that a reciprocal motion is
performed on the irradiating position on the holographic
stereogram. Now an image reproducing apparatus having such
15 an arrangement will be hereinafter described.

FIGs. 22A and 22B are schematic diagrams showing an
external appearance of an image reproducing apparatus 90. As
shown in FIGS. 22A and 22B, components constituting the image
reproducing apparatus 90 are roughly classified into the

20 following units. The image reproducing apparatus 90 is
arranged to include a power source unit 91, equipped with a
power supply for supplying driving electric power and various
types of electric circuits, a light source unit 92 as light source
means having a light emitting diode or the like, a supporting unit

25 93 as supporting means for supporting the light source means 92,
a holographic stereogram display unit 94 as display means for
holding a holographic stereogram and displaying an image

recorded thereon, and a turning motion detecting unit 95 as
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of the holographic ste’reogram. That is, the components of the
image reproducing apparatus 90 approximately correspond to
those of the above-described image reproducing apparatus 70,

5 respectively, but the swing motion detecting unit 71 is replaced
with the turning motion detecting unit 95.

FIG. 23 is a schematic diagram for describing an electric
circuit arrangement of the image reproducing apparatus 90. As
shown in FIG. 23, similarly to the above-described power supply

10 unit 51, the power supply unit 91 has a power source 97 such as
a battery and electric circuits, not shown, for performing motion
on the light source unit 92 and the supporting unit 93 within the
internal space of a base place 96 of the image reproducing
apparatus. Further, the power supply unit 91 has a switch 98

15 for carrying out switching between the ON-mode and OFF-mode
of the power supply.

Similarly to the above-described light source unit 52, the
light source unit 92 is attached to one end of a coupling arm 100
of the supporting unit 93. The light source unit 92 irradiates

20 reproducing light having a predetermined wavelength which is
utilized upon fabricating the holographic stereogram, based on
the driving electric power supplied from the power supply unit 91.
The light source unit 52 may be including a plurality of
substantial point light sources such as light emitting diodes

25 arrayed in a line fashion or including a linear light source made
of any desired optical system. With these arrangements, the
light source unit 92 can irradiate substantial parallel rays onto

the holographic stereogram held by the holographic stereogram
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display unit 94.

The supporting‘ unit 93 includes a supporting column 99
standing vertically with respect to the base plate 96, the coupling
arm 100 extending laterally so.as to form a right angle with the
supporting column 99, a rotating member 102 attached to the
coupling arm 100 and made rotatable in a direction indicated by
an arrow f in FIG. 22B around a supporting shaft 101, and a
weight 103 attached to the lower end of the supporting shaft 101
so as to take a counterbalance. The supporting unit 93 is
operated based on a driving electric power supplied from the
power supply unit 91. In more specific terms, the supporting
unit 93 can be rotated in a repetitive manner from an initial
status, which will be described later on, in which the major
surface of the holographic stereogram display unit 94 is oriented
to the front direction to a tilted status in which the rotating
member 102 is tilted in a twisting manner in the forward and
reverse directions with respect to the front direction. Thus, the
holographic stereogram display unit 94 can be rotated in a
repetitive manner.

Similarly to the above-described holographic stereogram
display unit 54, the holographic stereogram display unit 94 has a
holding member 104 for holding the holographic stereogram.
Unlike the aforesaid holding member 62, as shown in FIG. 22B,
the holding member 104 is attached so as to form a right angle
with the base plate 55. The holographic stereogram display unit
94 can be rotated in accordance with the rotation of the
supporting unit 53. A viewer will observe an image reproduced

on the holographic stereogram which is held by the holographic
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unit 71, the turning motion detecting unit 95 is disposed on the

base plate 96 of the power .supply unit 91. As it will be

5 described later on, the turning motion detecting unit 95 supplies

a control signal to the light source unit 92 in response to a

change in the magnetism caused by the turning motion of the
supporting unit 93.

According to the arrangement of the image reproducing

10 apparatus 90 exhibiting the above-described external appearance,

when the supporting unit 93 rotates in a repetitive manner

around the supporting shaft 101, the holographic stereogram

display unit 94 is rotated in a repetitive manner. In this way, in

the image reproducing apparatus 90, it becomes possible to

15 perform a reciprocal motion on the irradiating position of the

reproducing light with respect to the holographic stereogram

which is held by the holographic stereogram display unit 94.

Also, in the image reproducing apparatus 90, the turning motion

detecting unit 95 detects the status of rotation of the supporting

20 unit 93 and the light source unit 92 is controlled based on the
result of detection.

Next, an electric circuit arrangement of the image

reproducing apparatus 90 will be described with reference to FIG.

23. In the following description, description will be made on a

25 case in which the light source unit 92 is equipped with a light

emitting diode.
In the image reproducing apparatus 90, the light source
unit 92 has a plurality of light emitting diodes 105; and 105
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series, respectively.

In the image reproducing apparatus 90, the supporting

5 unit 93 has a permanent magnet 107 included in a portion
thereof. In the image reproducing apparatus 90, when the
supporting unit 93 is rotated in the direction indicated by an
arrow g in FIG. 23, magnetic field exerted by the permanent
magnet 107 is changed, and this change in the magnetic field is

10 detected by the turning motion detecting unit 95. As a result,
the rotating status of the supporting unit 93 can be detected.

In the image reproducing apparatus 90, similarly to the
aforesaid image reproducing apparatus 70, the turning motion
detecting unit 95 employs a reed switch 108 responsive to the

15 magnetic field. That is, when the permanent magnet 107
approaches the reed switch 108, the status of the reed switch 108
is turned on, causing a pulse signal generated therefrom, and
this pulse signal is supplied to the light source unit 92.

In the image reproducing apparatus 90, when the turning

20 motion detecting unit 95 supplies the pulse signal as a trigger to
the integrated circuit “74HC4538” of the monostable
multivibrator 109 provided in the power supply unit 91 at the
terminal A, then the light emitting diodes 105; and 1052 can be
turned on for a predetermined period of time corresponding to

25 the time constant tw (=0.7 - Cx * Rx) which is determined by the
statistic capacity Cx of the capacitor C and the resistor value Rx
of the resistor R provided in the monostable multivibrator 109.

In the image reproducing apparatus 90, if the time period
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emitting diodes 105, and 1052 are turned off.
According to the arrangement of the image reproducing
apparatus 90, the holographic stereogram can be swingably
5 moved in a repetitive manner with respect to the light source so
that a reciprocal motion is performed on the irradiating position
of the reproducing light with respect to the holographic
stereogram. Therefore, the viewer can observe in a repetitive
manner a reproduced image created in the holographic
10 stereogram without moving the viewer’s viewpoint in spite of the
fact that the image reproducing apparatus has merely a simple

structure.

In addition, in the image reproducing apparatus 90, the
turning motion detecting unit 95 detects the rotating status of
15 the supporting unit 93 and the light source unit 92 is controlled
based on the result of detection. Therefore, if a viewer touches
the supporting unit 93 so as to turn the same, the light source
unit 92 can be turned on in response to the turning motion. If a
predetermined period of time elapses and/or the supporting unit
20 93 substantially stops its turning, leading to a status in which
the turning motion cannot be detected, then the light source unit
92 can be turned off. Accordingly, in the image reproducing
apparatus 90, the viewer need not carry out switching between
the turning-on mode and the turning-off mode of the light source
25 unit 92 and great advantage can be provided for the viewer in
spite of the fact that electric power consumption is relatively low.
Now description will be made on a variation improvement

of the image reproducing apparatus 90 in which, similarly to the
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aforesaid image reproducing apparatus 80, the turning motion of
the supporting unit 93 is not performed by any action of the
viewer but the turning motion is spontaneously started
(self-starting) or activated by any external action, whereby the

5 status of the turning motion continues for a predetermined
period of time. In addition to the arrangement of the
above-described image reproducing apparatus 90, this
modification of the image reproducing apparatus includes means
for driving the supporting unit 93. Therefore, parts

10 corresponding to those of the image reproducing apparatus 90
are identified by the same reference numerals, and further
description of such parts will be omitted.

FIGs. 24A and 24B are schematic diagrams showing an
external appearance of an image reproducing apparatus 110. As

15 shown in FIGs. 24A and 24B, in addition to the above-described
components, i.e., the power supply unit 91, the light source unit
92, the supporting unit 93, the holographic stereogram display
unit 94, and the turning motion detecting unit 95, the image
reproducing apparatus 110 additionally includes a turning

20 motion performing unit 111 as turning motion performing means
for performing turning motion on the supporting unit 93.

The turning motion performing unit 111 is a unit for
performing a turning motion on the supporting unit 93. This
turning motion performing unit 111 1s constructed so that

25 magnetic force is performed on the lower end side of the
supporting unit 93 to rotate the supporting unit 93 in a
self-starting manner or swing motion is maintained for a

predetermined period of time.
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above-described extefnal appearance, the turning motion
detecting unit 95 detects the status of turning motion of the
supporting unit 93, the light-.source unit 92 and the turning
5 motion performing unit 111 are controlled based on the detected
result, and the supporting unit 93 is controlled in its action.
Now an electric circuit arrangement of the image
reproducing apparatus 110 will be described with reference to
FIG. 25. In the following description, description will be made
10 on a case in which the light source unit 92 is equipped with a
light emitting diode.
In the image reproducing apparatus 110, similarly to the
aforesaid image reproducing apparatus 80, the power supply unit
91 has a monostable multivibrator 112 including the integrated
15 circuit “74HC4538”. Also, the turning motion performing unit
111 has a monostable multivibrator 113.
In the image reproducing apparatus 110, similarly to the
above-described image reproducing apparatus 80, the integrated
circuit “74HC4538” continuously generates a pulse signal at a
20 terminal Q-bar for a time period corresponding to a time constant
twy (=0.7 * Cx; * Rx1) which is determined by the statistic capacity
Cx1 of the capacitor C; and the resistor value Rx; of the resistor
R: provided in the monostable multivibrator 112. In the image
reproducing apparatus 110, if the time period corresponding to
25 the time constant tw; elapses after the turning motion status of
the supporting unit 93 cannot be detected, then the light
emitting diodes 105; and 1052 are turned off.

In the image reproducing apparatus 110, the pulse signal
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indicative of the detection result of the turning motion status
generated from the furning motion detecting unit 95 can be
utilized as a trigger for performing a turning motion on the
supporting unit 93. In other-words, in the image reproducing
5 apparatus 110, the integrated circuit “74HC4538" continuously
generates a pulse signal at the terminal Q for a predetermined
period of time corresponding to the time constant tws (=0.7 * Cxs °
Rx2) which is determined by the statistic capacity Cxz of the
capacitor Cz and the resistor value Rx2 of the resistor Rz provided

10 in the monostable multivibrator 113. With this arrangement, in
the image reproducing apparatus 110, after starting the turning
motion in the supporting unit 93, the supporting unit 93 will be
maintained in a turning motion performing mode at least for a
timing period corresponding to the time constant twa.

15 In the image reproducing apparatus 110, the supporting
unit 93 has a permanent magnet 114 provided at part thereof,
and a free-running oscillation circuit 115 connected with a coil
116 is provided as the turning motion performing unit 111. In
the image reproducing apparatus 110, when the free-running

20 oscillation circuit 115 is energized, the coil 116 generates a
magnetic field and this magnetic field causes an electromagnetic
force with the permanent magnet 114 provided at the part of the
supporting unit 93. Thus, a turning motion is caused in a
self-starting manner in the supporting unit 93. Accordingly, in

25 the image reproducing apparatus 110, even if the turning motion
is stopped due to any external cause after the start of the turning
motion in the supporting unit 93 and before at least the timing

period corresponding to the time constant tws has elapsed, the
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5 motion can be started in the supporting unit 93 in a self-starting
manner.  Accordingly, the turning motion status can be
continued for a predetermined period of time and great
advantage can be provided for the viewer in spite of the fact that
the arrangement can be driven at a low level electric power

10 consumption.

As described above, according to the image reproducing
apparatuses as preferred embodiments of the present invention,
by using the principle of a pendulum, the light source is
swingably moved in a repetitive manner with respect to the

15 holographic stereogram so that a reciprocal motion is performed
on the irradiating position of the rays of light with respect to the
holographic stereogram. Alternatively, by using the principle of
a torsion pendulum, the light source 1s turnably moved in a
repetitive manner with respect to the holographic stereogram so

20 that a reciprocal motion is performed on the irradiating position
of the rays of light with respect to the holographic stereogram.
Thus, the relative reciprocal motion can be maintained between
the light source and the holographic stereogram for a
predetermined period of time. Therefore, the viewer can observe

25 In a repetitive manner a reproduced image created in the
holographic stereogram without moving the viewer’s viewpoint in
spite of the fact that the image reproducing apparatus has

merely a simple structure and consumes electric power at a low
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stereogram image while making the viewer free from
cumbersome task upon observing the image, and hence

5 significant advantage can be provided for the viewer.

Although the invention having been described in its
preferred form with a certain degree of particularity, other
changes, variations, combinations and sub-combinations are
possible therein. It is therefore to be understood that any

10 modifications will be practiced otherwise than as specifically
described herein without departing from the scope and spirit of
the present invention.

For example, the present invention can be applied not to
holographic stereograms but to holograms. That is, although

15 the above description has been made on the embodiments in
which an 1image recorded on the holographic stereogram
fabricated by the holographic stereogram fabricating apparatus
is reproduced by the image reproducing apparatus, the present
invention can be applied without difficulty to a case in which a

20 fabricated hologram is held on the holographic stereogram
display unit of the image reproducing apparatus and a viewer
observes the hologram held on the holographic stereogram
display unit.

While in the above-described embodiments, description

25 has been made on the case in which 3D image data and
time-sequential video information are recorded on a holographic
stereogram by a light exposure process and this holographic

stereogram is reproduced by the image reproducing apparatus,
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the present invention may be applied to a case in which the
holographic stereograrﬁ has only 2D image data recorded thereon
by a light exposure process and this information is reproduced by
the image reproducing apparatus.

5 While in the above-described embodiments, description
has been made on the image reproducing apparatus for
reproducing the information recorded on the holographic
stereogram, the present invention may be applied to an
arrangement of an irradiating apparatus in which reproducing

10 light is irradiated on the holographic stereogram.

Furthermore, while in the above-described embodiments,
description has been made on the case in which either the light
source or the holographic stereogram is moved with respect the
other, the present invention may be applied to any case in which

15 relative or reciprocal motion is performed on the reproducing
light which is irradiated onto the major surface of the
holographic stereogram. For example, the present invention
may be applied to a case in which both of the light source and the
holographic stereogram are fixed and the reproducing light

20 emitted from the fixed light source is led to the fixed holographic
stereogram by way of a process of reflection on a mirror or the
like, and this mirror or the like is rotated, turned, etc., so as to
cause displacement in the angle of incidence of the reproducing
light.

25
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recorded on a hologram or a holographic stereogram by a light
exposure process, comprising:

5 display means for holding the hologram or the holographic
stereogram and displaying an image thereon;

light source for irradiating reproducing light for

reproducing the image data on the hologram or holographic
stereogram being held by the display means;

10 power supply for supplying driving power to at least the

light source; and

supporting means for supporting the light source and

swingably moving the light source in a repetitive manner with

respect to the hologram or the holographic stereogram being held

15 by the display means so that a reciprocal motion is performed on

an irradiating position of the reproducing light with respect to

the hologram or the holographic stereogram.

2.  An image reproducing apparatus according to claim 1,
20 wherein the light source includes a plurality of point light

sources disposed in a linear array.

3. An image reproducing apparatus according to claim 2,
wherein each of the point light sources is arranged to irradiate

25 reproducing light having constrained diverging angle.

4. An image reproducing apparatus according to claim 1,

wherein the light source includes a linear light source.
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5. An image reproducing apparatus according to claim 1,
wherein the supporting means has at least two supporting points
electrically insulated from each other and electric power is
5 supplied from the power supply to the light source through the

supporting points.

6. An image reproducing apparatus according to claim 5,
wherein the light source has smoothing means for controlling an
10 amount of current supplied from the power supply through the

supporting points.

7. An image reproducing apparatus according to claim 5,
wherein the light source includes a constant-current means for
15 keeping an amount of current supplied from the power supply

through the supporting points constant.

8. An image reproducing apparatus according to claim 1,
further comprising swing motion detecting means for detecting
20 swing motion of the supporting means, wherein the light source
is controlled based on a result of detection by the swing motion

detecting means.

9. An image reproducing apparatus according to claim 8,
25 wherein the swing motion detecting means detects the swing
motion of the supporting means based on change'of magnetic

field caused by the swing motion of the supporting means.
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10. An image reproducing apparatus according to claim 8,
wherein the light source is turned on for a period of time based

on the result of detection by the swing motion detecting means.

11. An image reproducing apparatus according to claim 10,
wherein the light source is turned off when a period of time
corresponding to a time constant based on the result of detection

by the swing motion detecting means is elapsed.

12. An image reproducing apparatus according to claim 1,
further comprising swing motion performing means for

performing swing motion of the supporting means.

13. An image reproducing apparatus according to claim 12,
further comprising swing motion detecting means for detecting
swing motion of the supporting means, wherein the swing motion
performing means is controlled based on the result of detection

by the swing motion detecting means.

14. An image reproducing apparatus according to claim 13,
wherein the swing motion performing means keeps swing motion
of the supporting means for a period of time based on the result

of detection by the swing motion detecting means.

15. An image reproducing apparatus according to claim 14,
wherein the swing motion performing means stops the swing
motion of the supporting means after a period of time

corresponding to a time constant based on the result of detection
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16. An image reproducing apparatus according to claim 13,
wherein the light source is controlled based on the result of

5 detection by the swing motion detecting means.

17. An image reproducing apparatus according to claim 12,
wherein the swing motion performing means performs the swing
motion on the supporting means in a self-starting manner.
10
18. An 1image 1illuminating apparatus for irradiating
reproducing light on a hologram or a holographic stereogram for
reproducing image data recorded on the hologram or the
holographic stereogram by light exposure, the apparatus
15 comprising:
light source for irradiating light;
power supply for supplying a driving power to the light
source; and
supporting means for supporting the light source and
20 swingably moving the light source in a repetitive manner with
respect to the hologram or the holographic stereogram so that a
reciprocal motion is performed on the irradiating position of the
reproducing light with respect to the hologram or the holographic
stereogram.
25
19. An image illuminating apparatus according to claim 18,
wherein the light source includes a plurality of point light

sources disposed in a linear array.
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20. An image illuminating apparatus according to claim 18,
wherein each of the point light sources is arranged to irradiate

reproducing light having constrained diverging angle.

21. An image illuminating apparatus according to claim 18,

wherein the light source includes a linear light source.

22. An image illuminating apparatus according to claim 18,
10 wherein the supporting means has at least two supporting points
electrically insulated from each other and electric power is
supplied from the power supply to the light source through the

supporting points.

15 23. An image illuminating' apparatus according to claim 22,
wherein the light source has smoothing means for controlling an
amount of current supplied from the power supply through the

supporting points.

20 24. Animage illuminating apparatus according to claim 22,
wherein the light source includes a constant-current means for
keeping an amount of current supplied from the power supply

through the supporting points constant.

25 25, An image illuminating apparatus according to claim 18,
further comprising swing motion detecting means for detecting
swing motion of the supporting means, wherein the light source

is controlled based on a result of detection by the swing motion
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26. An image illuminating apparatus according to claim 25,
wherein the swing motion detecting means detects the swing
5 motion of the supporting means based on change of magnetic

field caused by the swing motion of the supporting means.

27. An image illuminating apparatus according to claim 25,
wherein the light source is turned on for a period of time based

10 on the result of detection by the swing motion detecting means.

28. An image illuminating apparatus according to claim 27,
wherein the light source is turned off when a period of time
corresponding to a time constant based on the result of detection

15 by the swing motion detecting means is elapsed.

29. An image illuminating apparatus according to claim 18,
further comprising swing motion performing means for
performing swing motion of the supporting means.
20

30. An image illuminating apparatus according to claim 29,
further comprising swing motion detecting means for detecting
swing motion of the supporting means, wherein the swing motion
performing means is controlled based on the result of detection

25 Dby the swing motion detecting means.

31. An image illuminating apparatus according to claim 30,

wherein the swing motion performing means keeps swing motion
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detection by the swing motion detecting means.

32. An image illuminating apparatus according to claim 31,
5 wherein the swing motion performing means stops the swing
motion of the supporting means after a period of time
corresponding to a time constant based on the result of detection

by the swing motion detecting means is elapsed.

10 33. An image illuminating apparatus according to claim 30,
wherein the light source is controlled based on the result of

detection by the swing motion detecting means.

34. An image illuminating apparatus according to claim 29,
15 wherein the swing motion performing means performs the swing

motion on the supporting means in a self-starting manner.

35. An image reproducing apparatus for reproducing image
data recorded on a hologram or a holographic stereogram by light
20 exposure, comprising:
display means for holding the hologram or the holographic
stereogram and displaying an image thereon;
light source for irradiating reproducing light for
reproducing the image data in the hologram or the holographic
25 stereogram being held by the display means;
power supply for supplying a driving power to at least the

light source; and

supporting means for supporting the light source and
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36. An image reproducing apparatus according to claim 35,
wherein the light source includes a plurality of point light
sources disposed in a linear array.

10
37. An image reproducing apparatus according to claim 36,
wherein each of the point light sources is arranged to irradiate

reproducing light having constrained diverging angle.

15 38. An image reproducing apparatus according to claim 35,

wherein the light source includes a linear light source.

39. An image reproducing apparatus according to claim 35,
wherein the supporting means has at least two supporting points
20 electrically insulated from each other and electric power is
supplied from the power supply to the light source through the

supporting points.

40. An image reproducing apparatus according to claim 39,
25 wherein the light source has smoothing means for controlling an
amount of current supplied from the power supply through the

supporting points.
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41. An image reproducing apparatus according to claim 39,
wherein the light source includes a constant-current means for
keeping an amount of current supplied from the power supply

through the supporting points constant.

42. An image reproducing apparatus according to claim 35,
further comprising turning motion detecting means for detecting
turning motion of the supporting means, wherein the light source
1s controlled based on a result of detection by the turning motion

detecting means.

43. An image reproducing apparatus according to claim 42,
wherein the turning motion detecting means detects the turning
motion of the supporting means based on change of magnetic

field caused by the turning motion of the supporting means.

44. An image reproducing apparatus according to claim 42,
wherein the light source is turned on for a period of time based

on the result of detection by the turning motion detecting means.

45. An image reproducing apparatus according to claim 44,
wherein the light source is turned off when a period of time
corresponding to a time constant based on the result of detection

by the turning motion detecting means is elapsed.

46. An image reproducing apparatus according to claim 35,
further comprising turning motion performing means for

performing turning motion of the supporting means.
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47. An image reproducing apparatus according to claim 486,
further compris;ing turning motion detecting means for detecting
turning motion of the supporting means, wherein the turning
motion performing means is controlled based on the result of

detection by the turning motion detecting means.

48. An image reproducing apparatus according to claim 47,
wherein the turning motion performing means keeps the turning
motion of the supporting means for a period of time based on the

result of detection by the turning motion detecting means.

49. An image reproducing apparatus according to claim 48,
wherein the turning motion performing means stops the turning
motion of the supporting means after a period of time
corresponding to a time constant based on the result of detection

by the turning motion detecting means is elapsed.

50. An image reproducing apparatus according to claim 47,
wherein the light source is controlled based on the result of

detection by the turning motion detecting means.

51. An image reproducing apparatus according to claim 46,
wherein the turning motion performing means performs the
turning motion on the supporting means in a self-starting

manner.



