- 9 Decenber 2005 1 | MAGE REPRODUCI NG APPARATUS AND | MAGE : | LLUM NATI NG
APPARATUS CROSS REFERENCE TO RELATED APPLI CATIONS 5 This application clains
priority to Japanese Patent = Application No. JP 2001-24293Yacehivepdomn Jul y
5, 2001, the disclosure . of such application being herein incorporated by
reference to the extent permtted by |aw. BACKGROUND OF THE | NVENTI ON - 10
1. Field of the Invention The presenf invention relates to an i mage
reproduci ng apparatus for reproducing i mage data recorded on a hol ogram or

a hol ogr aphi ¢ ' I Arfn ent invention
al so rel ates 1%%?%@?$9%%%W%?@%N@rw@at| ng light on
the hologramor the h #Ewty B o0 reproduce i mage data
recorded on the hol ogga?ngor t%gAﬁf)]ﬁgg}r)%phl c%adf\ng%%gram by |ight exposure
process. 2. Related Art 20 A hol ographic stereogramcan be fabricated in
such a manner that, for exanple, an object inmage is captured sequentially
fromdiffere R@i.S%V g;l EN@EtT@I{?E f : I-pEges as source
i mages and t%m%?g@ a single

sheet of hol ogram recor.di ng 25 dium by.a |ight exposure process as strips
of el enent hg‘ﬁ’éﬁraﬁiﬁpbﬁa@mﬂli a1 Se nBKRIOHAY o dioand apaneseowl dtemtexanpl e

'n PG AT188ORAP D %2657998868%7° R led on July 5, 2001, the

- disclosure . of such application being herein incorporated by

AP

reference to the extent permitted by law.
BACKGROUND OF THE INVENTION

10 1. Field of the Invention

The present invention relates to an image reproducing

-apparatus -f_or_réproducing image data recorded on a hologram or

a  holographic stereogram 'by light -exposure process. The

present invention also relates to an image illuminating

15 apparatus for irradiating light on the hologram or the
holographic stereogram so as to reproduce image data recorded

on the hologram or the holographic stereograin by light exposure

process.
2. Related Art
20 A holographic stereogram can be fabricated in such a

manner that, for example, an object image is captured

sequentially from different view angles to bbtain a numbef 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



2 stereogram containing parallax information only in a lateral direction
can be fabricated in the follow ng manner. That is, an object inage 200 is
captured (inmnged) sequentially fromdifferent view angl espéenbdrabes al
direction to obtain a plurality of captured 5 i nages as source images 20la
- to 20l1le. Then, these captured source inmages 20la to 20le are sequentially
di spl ayed on a display unit of a hol#%graphic stereogram fabricating '
apparatus having a predeterm ned optical system The displayed inmge is
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el ement  bbloay afage 209 id BepthistAdiamised s seqaeart iy robs didferesat ed. 15
The hol ographi c st'ereogram fabricated in the above- nner contains i mage
dat a, whiveéwi anghésiineal laye ssodinmiction to opa agphursdigyhef ehiptatredmage in
the different view angles in the. |ateral direction and sequentially
r ecorfledlinagas datsondice tinagad dba tn rdQbeof Tohenethdsel ogpinsed
Therefore, if. a viewer | poks t he hol ographic, sterepgramfroma certain
posi ti onSAHERE alMAZASA e‘Zéfa, ta ?&l%fanwwnaai&oﬁmayg M af

a two-di mensi onal inmage
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“Accordingly, 1f the viewer ooks the hol ographi c stereogramw th 6th t he
eyesto owthg bbjddielight undergoing modulation due to the image and

reference rays of light. The interference fringes created by the
- interference ai‘e_ sequentially recorded on a hologram recording

medium 202 as strips of eleme’nf: ho.ldgram.s. Thus, the
* holographic stereogram can be fabricated.

15  The holographic stereogram fabricated in the above
‘manner contains image data, which is obtained by sequéntially'
image capture the object image in the different view angleés in the
lateral direction and sequentially recorded in the lateral
direction as strips of élement holOgram's. 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 resi)ective |
‘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 1mage data recorded
as another part of respective element holograms can be
récognized as another 2D image. 'A_ccoridingly, if the viewef

- looks the hologi‘aphic stereogram with both the eyes, owing to the



9 Decenber 2005 parallax of the left and right eyes, the inmage recorded by
the |ight exposure process can be recogni zed as a three-di nensional i nage
(hereinafter referred to as 3D inage). Sone applicati onsgyjdceimpengodshe
above nentioned 5 hol ographic stereogramcan be found i'n material such as
"Akira Shirakura, Nobuhi ko Kihara and Shi geyuki Baba, "Instant

hol ographic portrait printing system'? Proceeding of SPIE, Vol. 3293, pp.
. 246- 253, Jan. 1998", "Kihara, Shirakura, Baba, "lInstant hol ographic

trait T ' i I f C L. 981 d
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hol ogr aplagd éheﬂ@irmlﬁtem'mafbct@@rt@ra@saimagé)ad material such 15 as a
hol ogr aphi ¢ stereogram fabr.icating apparatus for fabricating a hol ographic
st ereogram Th8oaheve apphcationgst entidizingpr otliele abowei esmentiengdces from
the step of image, capture the inaged,object to a step of printing the

resul®ind '@rﬁ@@pla:cc satleﬁo@gléa:]nbﬁana ¢, fawad Idh'mﬁggﬁailﬁllldpraﬂjﬁéﬁﬂrar om tge'
Loy . . . !
Rl N
2 oo e Blot ERhEr RUShaP g SoRon:! FRcgBinzob ShIRS VgL ™ &1
so- cal | edoty nfiy Nolgds s  PROBE" NOVRINATROT AR (BEHA 9"

source nee cohereht. For exanpl e, an i néoheren ce such

Trom a i o R oy AP mTRo8D) © inigpE oduced
10 conference 1998, Jul. 1998" and so on. The above-introduced
material discloses a printer system combined with an image
pick-up apparatus for creating 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 asa holographic stereogram fabricating apparatus for fabricating
a holographic stereogram. The above prihter system can
| provide a series of services from the step of image capture the
imaged object to a step of printing the resulting image.
o - 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 reprodocing light, laser
light may be -u.tili-zed similarly to the situotion 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




9 Decenber 2005 4 a viewer, for exanple, illumnating by parallel rays of
light. such” as those of sunlight, illumnating of a substantial spot I|ight
source or a substantial parallel light source such as a qMcenmghboed a°
hal ogen lanp or the like may be utilized as reproducing light. 5 Wen an

I mage i s reproduced fromthe hol ogramor the hol ographic stereogram it is
desirable for the reproducing light 4rradiated fromthe light source to
have an angle of divergence that is approximte to that of the reference
light util] p (.6l n he i 1.Fo 1S1 L.easone yMhen an, i mage is
| o repr oau{éé%g?f’oﬁﬁ ﬁggﬁlgpg%r ﬂlﬂ?‘%}“}a@ﬂﬁoﬁ)}égﬁ%ﬁ@ Eggfse%%ec ?th type of
i ght soykc T afdi-atd : i | Qb < S1PY subhgected to -
a certai ﬁgl i%}n%t)tggt Pgnsgrm%ﬂgﬂl g/l(;ﬁlg{lﬁg{lﬂt% @git%%urpebgh%ﬁﬁ% }aig?g be

subj ect edohi®c@ ored Istibstatia Rpagallel 1§ghﬁ%oqfrceash@p@scﬁlspﬂt81tigm of15 .
Wien the reproducing I'ight are incident upon the hologramor tThe

hol ogr aphilaligoedgnamoratheekd may lné utalisedfas aepﬂbdacingi]@ht.umn
recordi ng the image can be reproduced. Wen the viewer |ooks the hol ogram
- of & he hol ogMbanc ansimage risnrepraduicedofrarer thet hodgggamherothehe can
observe D 20 j mage such as of a bi.c opject. Mboreover, the hologram or
the -hol ggfwﬁﬁhgﬁ @ﬁ@w&m%mthhslglue&1§%bfee§osftha F?EP%‘@@U@hTtlgahght mages
r-ecorded-theiisgn. here{: [ ) II; becomai ppssi bl e for ;the ol ogram or the
hol ogr apiitacipLe BoGi, the dight SPUEEe dnl Paxecads piele ofdigereengeco a
series o | nee- : | . [ e | oduced
on the hg‘légﬁgmagﬁ%sg &ufé?#(‘)el gg?@% F??sé@é\%eg?g%ﬂ@lgnqlgpaemﬁefh “Viewer to
it?g abl e pécorfisy Vehé hendfps 0duTRY | fHge rddtn| VRN Al ikiggyi quer has

10 reproduced from the hologram or the holographic stereogram, the

type of light source for irradiating the reproducing light should
~be subjected to a certain limitation -or the layout of the light
source should also be subjécted fo a certain limitation in terms of
an optical system. |

| 15 When the reproducing light are incident upon the
hologram or the holographic stereogram, a wave front of rays of
an object light upon recording the image can be reproducéd.
When the viewer looks the hologram of the holographic
stereogram with his or her both eyes, he or she can observe a 3D
20 1mage such as of a éubic 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




nove in the parallax direction with respect to the hologramor 9 Decenber
2005 5 the hol ographic stereogram That is, the viewer has to nove to

shift his or her viewpoint for observing the reproduced gmRgembeF2008 hi s
t he reproduced i mage observed by the viewer on the hologramor the

reason,
hol ogr aphi ¢ stereogramw | |

of the viewer. In particular, if the5hoI ogram or the hol ographic
stereogram contains i mage data which provides a reproduced i mage changi ng
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3D images are recorded or when a series of time-sequential

images are recorded, thus there is a problem of discrepancy in
the variation of the reproduced image depending on arbitrariness
of the viewer. _ |

On the other hand, when the reproduced image is

reproduced on the hologram or the holographic stereogram, if the

vaewenr o n paxctacubar,i if whi ch
es his or,he ie int. Wth this situation, the viewer can
"Ehe BOLNERAI b theahelesTap BT SERTEREAT, CaRtEMS IMage datant | al

filed a
en

angle of incidence of the reproducing light is shifted with respect - |

to the angle of incidence of the reference light which is

determined upon recording the image, a situation is brought

~ about which is approximated to a situation in which the viewer

moves his or her viewpoint. With this situation, the viewer can

view a reproduced 3D image or a series of reproduced
time-sequential images. |

For example, the applicant of the present application has
filed a preceding application which corresponds to Japanese
Patent laid-open gazette No. 2001-142382.  According to:
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

gazelte Papdhfil Ie3Aew ISR Of Bhel Victwer RAMFES WHeH'h pRIFNEPYHLI2ZC L

2001-1




di scl osed an i mage reproduci ng apparatus equipped with a Iight source that
can shift so that a predeterm ned angle of incidence relative to the

hol ogram i s mai ntai ned. The di scl osure of 9 Decenber 2009 fcéaipapes® Pat ent
I ai d- open gazette No. 2001-142382 contains an exanple of dunper nechani sm
. which controls a lever, a spring and an urging force of the spring, as a
"light source shifting nechanism Thi% | mage reproduci ng apparatus includes
a 5 nechanismin which even if the lever is deviated fromits initial

Po\ L'e"Qpr Fﬂnhélé%?aﬁeef?ﬂﬁéf oiish Bisktle RO°AMELERRD falikd 88 0
wever, B¢ AR B brthfed TheRIPNC Bt rdIR apP . rovide
Ho han R d dl }g&%ﬁ sgﬁq g i d

-onIy a S|ng e reci proca notion froma status in whic ource is

‘noved apairid faamarpSnpntéiad ofPebiet isprihg, aast at lighith svied sheftinh

source again recovers its initial status. For thi's reason, when tge Vi ewner
tries tonmeckanism. refibiist ineaganreprobacingr m;mpaﬂatmgench&dem as

provi ded by 15 the inmage reproduci paratus the viewer is requested to
car ry5 outneelbanaye 1novhagh emaf | |t%ea ¢egieis tdandatednBomvis dnitial a

cunber sone operation.for the viewer si nce .t he ge reproducing
appar at UDOPEAN: dhea Iy SPCoveEs ity %ﬁl&qr@an%emmtﬂgt”@cwgmgn a

et cLrd Mothe: SFrERe Pt 2, U] et SARARE oY RRUE) on he
present jLyeRtd QR ,E@a been conceived in view of the 25 above situation of
the rela{l d&2r$ (f' Is preferable to :

7 However, the mechanism of the image reproducing
10 apparatus can provide only a single remprocal motion from a
status in which the light source is moved apart from its initial

- position to a status in which the light source again recovers its
‘init.ial status. For this reason, when the viewer tries to look in a
repetitive manner the reproduced image, which is provided by

| 15 the_image feproducing apparatus, the viewer is requested to
' 'earry out the lever moving action in a repetitive manner, which is

a cumbersor_ne-' operation for the viewer. Fﬁrther, since the
image reproducihg 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 abev_e situatio_n 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




provi de an i mage reproduci ng apparatus and an image illum nating apparatus
havi ng a sinple structure in which reproducing light can be displaced in
their angle of .incidence 9 Decenber 2005 7 with respect gDachpepgt@sm or a
hol ographi c stereogram so that a reproduced i nage can be repeatedly -
observed by a viewer w thout noving his or her viewpoint. According to a
first preferred enbodi nent of the pregent 5-invention, in order to

all eviate the above-identified problens, there i's provided an image

-~ reproduci f0 [ | ' r [ n hol ogram or
- a hol ogré’gﬂihgilggégéﬁg raa%og{}ggéfif é%tgg}é}%%ﬁﬁ&gséggé&gﬁgi %& ﬁ@aﬁi&spl ay
means  { gbpialticed [Ra88 QAT RODOSEARR) CoBLERRADT B A0 yigwslysPl aving
an i mage thereon, |ight“source neans for irradiating reproducing Tight for
repr oduciwidhioigt mmdeicdhigoirrhéheidatmeigm or hol ographic'. stereogram
that is held by the display. means, power supply for supplying a driving
pover to at |edstcordéngi tihta firatr peeferaed eanbodipmait ofighenestot
supporting the light 15 source means and sw ngably noving the |ight source
means5i nlavenspal, tnyverdeinée alleviabepthe abOVBeldm‘Ltmﬁegmpmbﬂems,
hol ographjc stereogrammwhich is held by the display neans so that a
r eci proc&heﬁ%t i &h iRI'Y el onlRAEY 1 (LERTGUG NS0 s i ARRAT RS t Hor

ool P D e ABEIRRS
ey weteradiErAimIBy & ERE SRie pitasey el ke o] BRERRS 0% ha
- a reci prgsel HBldiAR | th@eROBAmM or holographic stere

9 g ogRa grap ogram and

10 displaying an image thereen, light source means for irradiating

reproducing light for reproducing the image data in the hologram
or ‘holographic stereogram that is held by the display means,
power supply fdr Supplying a driving power 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 respeci: to the hologram or the

20  holographic stereogfam. '
| According to : the above arrangement of the image
reproducing appare_tus, the light source 'meai_is ~is swingably
moved in a repetitive manner with respect to fhe hologram or the
holographic stereog_raim so that a reciprocal motion is performed
- 25 on the irradiating position of the reproducing light with respect
| to the holegram or the holographic stereogram that is held by the
display means. Therefore, the relative reeiprocal motion can be

maintained between the light source means and the hologram or




25 on the irradiating position of the reproducing light with respect to

- -the hologramor the hol ographic stereogramthat is held by the display
means. Therefore, the relative reciprocal notion can be gmRidhdepeghdet ween
‘the light source nmeans and the hol ogram or 9 Decenber 2005 8 the :
hol ographi ¢ stereogram for a predeterm ned period of tine. Accordingly,
the viewer can observe in a repetitiv% manner a reproduced imge -created
in the hol ogram or the hol ographic stereogramw thout having to nove his
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i nvention, 1n or to a

- provi dedrgprofeged inwgaatiamtedbdar ahes Hologirahadbatilg hdk j@uci ng
l'ight on a hol ogram or.’a hol ographi c stereogramto-reproduce 1mage data
recor ded sbarédgrdm vathoudrhating ol ngreelils cit dreeogiewpbing ihi ghiteexposure
process, including _light source means for irradiating reproducing |ight,

power5 sobpihe ffact sihgt thegimage weprodowing: apparasast hase al sympleour ce 15
nmeans, and supporti neans for f;&ﬂogl ng hhe l'ight source neans and
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preferr eﬁh@f@qg'ﬂi‘%ﬂﬁd@ﬂ ahMenREBSEMImMiAE M & HppaPetdd OF iBUHRRIABANS 1S

- 'swi ngabl y nove _
10 reproducing light on a hologram or a holographic stereogram to

reproduce image data recorded on the hologram or the
“holographic stereogram by a light exposure process, including
light source means for .irradiating -reproducing light,. power |
supply for supplying a driving power to at least the light source
15 means, and supporting means for supporting the light source -
means and swingably moving in a repetitive manner the light
source means with respect to the hologram o_r the holographic
| stereogram so that a reciprocal motion is performed on the
irradiating position of the reproducing light with respect to the
zo_ 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 respeet to the hologram or tl;_e-
25 holographic stereogram so that a reciprocal motion is performed
on the irradiating position of the reproducing light with resﬁect
to the hologram or the holographic stereogram. Therefore, tﬁe |

relative reciprocal motion can be maintained between the light




~in a repetitive manner with respect. to the hologramor the 25 hol ographic
stereogram so that a reciprocal notion is performed on the irradiating
position of the reproducing light with respect to the hal ggdiBpRobHe

hol ographi c stereogram Therefore, the relative reciprocal notion can be
mai nt ai ned between the |ight 9 Decenber 2005 source neans and the hol ogram
or -t he hol ographic stereogram for a %redeterm’ ned period of tine.
Accordingly, the viewer can observe in a repetitive manner a reproduced

i mage cr i o] he hol ogr aphi £. st eeogr am W t hout havi ng
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i nvent i opbgeeedn § ruputitisd AinhAesS reproduetldimpRer &lditetoin the
reproduci ng i mage data recorded on a hol'ogram or a hol ographic stereogram
by a |ighiclegpamuoe thedsslegrapticditegedpsphaywitdanst hervihel th rgovhe -
hol ogram aor hol ographi c stereogram . and displaying an inmage thereon, _
| i ght5 solMge areaher f yiewipadnitatinngspiteprafduthangfactyhthabr theprimageng t he
| mage data in . the hol ogram 15 qr hol ograp’tii C stereogram \c,ihi ch is held by
t he -di'spﬂ'&?rﬁdﬁﬁél}g APRATralWsHIRAT R § Qi ﬁgrucwm/ia@ peREsUIBest | east
- the light ;sgQurce nmeaps.; S orting nmeans for supporting the |light source
nmeans anﬁel%qlé{?g%ﬁp% e}l&cﬁﬁ% HOWSF ng the display neans in a repetitive
“manner with re t:he | j . a reciprocal
notion is perf%%ﬁe&gd%lggt e ir:gz;‘(lgil ?’? ?%ﬁ'ﬁgl@?ﬁgﬁ%ﬁﬁ% Ofgﬁ}eo %@ﬁﬁﬂgl I ght
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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  areciprocal 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 invention, 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




reproduci ng apparatus as a third enbodinment of the present - 25 invention,
the display neans is turnably noved in a repetitive manner with respect to
the light source nmeans so that a reciprocal notion is pe§pardmhserPdoshe -
irradiating position of the reproducing light with respect to the hol ogram
or the hol ographic 9 Decenber 2005 10 stereogramthat is held by the

di spl ay neans. Therefore, the rel atile reci procal notion can be nmaintai ned
between the light source neans and the hol ogram or the hol ographic
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skilled int art fromthe follow ng description of the presently 15

pr ef e r edbseewpl iz § repeddtivensawher ke repvedticed imkege ¢reatednjubhei on with
FIG 1 shows.a schematic djagram for

| ngc?fgf%ﬂ%ﬁ&g{éﬂlggﬁpﬁéﬁﬁhc Sterepgram JpHikowk éﬁ@ﬁ@i&rhlsﬁﬁrl cating
f fab 20 FIG 2
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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
con;unctlon with the accompanying drawings, in which:
FIG. 1 shows a schematic diagram for descrlbmg an
- overall arrangement of a holographic stereogram fabricating
apparatus for fabricafing a holographic stereograrﬁ;
20 FIG. 2A shows a schematic front view of an optical system
~ of the holographic stereogram to which reference shows inéde for
describing an optical system of a holographi_c 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 syste.m of the holographic stereogram

fabricating apparatus, according to a preferred embodiment of




~fabricating apparatus, according to a preferred enbodi nent of the present
i nvention; 25 FIG 2B shows a schematic plan view of the optical system of
t he hol ographi c stereogramto which .reference shows nmade d gtcenttses @bb®i Ng
the optical system of the hol ographic stereogram fabricating apparatus,
according to a preferred enbodi ment of 9 Decenber 2005 11 the present

i nvention; FIG 3A shows a schematic frontal view of an i mage reproduci ng
apparatus to which reference shows nade for describing an appearance of

the img | tus as 5 an enbodi ment of the present invention
LSS, M SRR

in which™a or irradiating reproducing |ight shows swi ngably

moved in a repgdliys SRORPL dw‘ S He atege frBrithe {}iw%gp'airf @flggsogfam

-according to a preferre diment o present 1 nvention; ~3B shows
a schenmateprotaeinzewpbatiicus mpge whichentefdrehed apRaval ¥sake vairch

reference shows made for describing an appearance of the inmage reproducing
appar at udeasrilimg ambappeartirufe ofi¢her inage repeodioing mpprettudas! i ght
source for irradiating reproducing |ight shows sw ngably noved in a
repetdti & Ranhed1me: a§¢b@cpreaenhe1mtﬂr&goapm ovhich tedight soureecor di ng
 Schomt | €97 rghpaIa gy ISP ORRIG R, ATERb NS Ay AEakaL BORPAcEd fn an
 suppor 1 RBBBRNE e o THDRCER (R DY Ao R cor i g -
toa prgbest@ths T8 pbFERrid bRfhRART UL SPYAB Y YYent invention;
B FIG. 3B shows a schematic side view of the image
10 reproducing apparatus to which reference shows made for
describing an appearance of the image reproducing apparatus as
the embodiment of the present invention in which the light
source for irradiating reproducing light shows swingably moved
in a repetitive manner with respect to the holographic
| ) 15 stereogram, according'to a preferred embodiment of the present
invention; |
FIG. 4A shows a schematic frontal view of the image
‘reproducing apparatus placed in an initial status to which
reference shows ma_dé for describing an action of a supporting
20 unit included in the 1mage reproducing apparatus, according to a
~ preferred embodiment of the present invention;

FIG. 4B shows a schematic frontal view of an image
reproducing apparatus placed in a status of rofation 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 1mage




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 supporti n@cpgy'ﬁhlbi pehgiled in
t he i mage reproduci ng apparatus, according to a preferred e Ogl ment of

- the present invention; FIG 4C shows a schematic frontal view of the inmage
9 December 2005 12 reproduci ng appardfus placed in a status of rotation in
‘the right direction to which reference shows made for describing the

ccton JEoBARHRREpABa B! TS sHAEhO% PR ALETELARA, . o
1G5 SRR £ 01 Rbs A TOLIGRRBE RUUNIN 2
L cducote esnsabjory mlogteabidodtim coee ke eprotiageenn <,
whi ch r ebgrpered ush cascortae tor adpeeferredgeanbodaalerdngf el presedgnce of
the reproducing |light and a view angle, according to a preferred
enbodd _mamtlven_tlQm;e present invention; FIG 6 shows a schematic side view of
[ ht sour e URTCH PrigRouda: FERPRIA Ha AP oBIOL el AGISBBRATOEN HAE
and_ nodPBEEIAG Shata AL FelatiBRshil nntRre tBo et AaHacnEditanows
e Lo ERARI0 e Rip oo ARk s Sl
™ stereogram held by a holographic stereogram display unit, and a
- 10 rotating shaft of the supporting unit to which reference shows
made for describing an ideal angle of incidence of the reproducing
light and a view angle, according to a preferred embodiment of
the present invention; |
- FIG. 6 shows a schematic side view of the main portion for
15 describing the spatial relationship among the light source unit
mncluded in the image reproducing apparatus, the holographic
| stereogram held by the holographic stereogram display unit, and
the rotating shaft of the supporting unit to lWhiCh reference
shows made for describing a case where the angle of incidence of
20 the reproducing ligirt takes not only the same angle as that of
~ reference rays of light but also a slightly different angle from the
angle of incidence of the reference rays of light, according to a
preferred embodiment of the present invention; |
| FIG. 7 shows a .schemlatic side view of the main portion for
25 describing the spatial relation_ship 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




reference rays of light but also a slightly different angle fromthe angle
of 'incidence of the reference rays of |light, according to a preferred
enbodi nent of the present invention; FIG 7 shows a schemppbsershei@ogs ew of
the main portion for 25 describing the spatial relationship among the

| ight source unit included in the |nage repr oduci ng apparatus, the

hol ographi ¢ stereogram held by the h@lographlc stereogram di splay unit,

and a rotating shaft of the supporting unit to which reference shows 9 -

Decenber @Q%I t]fgrrrﬁ@%cfﬂﬁn%eéfgéagétfgwﬁe%%s%h‘éf”%@vs} h@gh&%ﬁ&&! @A}g% not

const ant varil es. at a certaln accor

pref er r e¢orrRANLBRE 10V alries I%ee? SALINIRY SR & VerthliPa o@d%ﬁg%ﬂt I C
ma nt

diagramfor. describing an 5 electric’circuit arrang | mage

 repr odumawpref&maaltemb@dnm/emmﬁdi@msemhmmdﬁ,for describing a
circuit arran&_f enent provided with a variable resistor for controlling an

electric curredtlGacgoshions ta scheshaticedmgratnndor alesdrebing eannt

i nvention; 10 FIG 9 shows a schenat di,agram for describing an electric
circubt @ﬂ@@%@rﬁéﬁ@uﬁf arFRNZRHYRNE é&ém@gﬁﬁiﬁ}mm@oa@mmtmef erence

shovs, s MABHH SRR, e BAeeY e IR RS, WS
constant et Rk SHdviabt S o DR, AHEG! 0 LRk b 1
R R SR
- connect equ.enerlm@ﬂt@oﬁ, i ght emtting d| ode,
| 10 FIG. 9 shows a schematic diagram for descrlblng an
electric circuit arrangement of the image reproducing apparatus
to which reference shows made  for describing a circuit
arrangement provided with a smoothing cir;:uit and a
constant-current diode serving as a constant-current circuit,
15 according to a preferred embodiment of the present invention;
FIG. 10 shows a schematic diagram of an example of
arrangement of the constant-current circuit in which there is.
shown a constant-current circuit having a single piece of constant
current diode connected 1n 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 constan.t'current circuit having a single i)iece of constant
current diode connected in series to :a. co“uple 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




20 according to a preferred enbodi nent of the present invention;, FIG 11
shows a schematic diagram of an exanple of arrangenent of the
constant-current circuit in which there shows shown a coTxdcaribec200ENt
circuit having a single piece of constant current diode connected in series
to a couple of light emtting 25-di?des, according to a preferred
enbodi nent of the present i nvention]*FIG 12 shows a schematic di agr am
showing an exanple of arrangenent of the constant- current circuit in

which th h . - - - i i
e oY R RO Bt A SRR U PR RIGH 1 ng

diode. agoRiflicRad! tn2seRld 4 ofl RORRILIRALINL UIGaE) SREddif¥epl’ g H G

shows "a schenati ¢ di agram show fig an exanpPe 0 5 arrange f the

const ant peafsrid enibyiimeht\bf ehe heise M IGentipawn a constant - current
circuit enploying a three-termnal " regulator and a variable resistor,

~according to aP}I&fl&Brséﬂ)wsrmadhﬁﬂmticfdidgi&"am@b@wmgv&ﬁtémn bef 14
shows a schematic di agram showi ng an exanple of o arrangenment of the
const@ant agpangement (ﬂ%itthe' pomatant dware idheiwsuits imwihicl sherarthowsr r ent
circuit epploying a single piece of, transistor, according to a preferred
erbodi mefHOBFN { Be Gomstamnt-curent  gwcurt employiegs & eriniadgr am

howi | fy 15 4 t. of th L ant - t L£i t
whi ch thEPEULAUE SHdwf oY eaHab bt TEGISTRR BPPRUTDENHY off iFofeatefi ¢ of
~ transistgps, accardi nep o p%%re‘?fteﬁ{»eéhﬁ%?di ment of the _present i nventi on;

Ty FIG. 14 shows a schematic diagram showing an example of
| 10 arrangement of the constant-current circuit in which there shows
shown a constant-current circuit employing a single piece of
transistor, according to a preferred e.mbodimen_t of the present
invention; - |
" FIG. 15 shows a schematic diagram showing an example of
15 arrangement of the constant-current circuit in which there shows
shown a constant-current circuit employing a couple of
transistors, according to a preferred emb'odime.nt of the present
invention; J | |
FIG. 16A shows a .schematic frontal view of an image
l20. reproducing apparatus to which reference is made fbr describing
an appearance of the image reproducing apparatus as another
embodiment of the present invention in which a light source for _
irradiating reproducing light is swingably moved in a repetitive
manner with respect to the holographic sfereogram and means
25 for detecting the swing motion of a supporting unit is a
additionally provided, according to a prefé_fred embodiment of the :
present invention; ' -

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




et e LT A

FIG 16A shows a -schematic frontal view of an inmage 20 reproducing
apparatus to which reference is made for describing an appearance of the

i mage reproduci ng apparatus as another enbodi nent of the pdea®RE2008/enti on
in which a light source for irradiating reproducing light is sw ngably
noved in a repetitive manner with respect to the. hol ographic stereogram
~and nmeans 25 for detecting the smﬁnd5nntion. of a supporting unit is a
additionally provided, according to a preferred enbodi nent of the present

I nventi on. enmti 8. S | ew: of ' Pecenber :
2005 15 ?88?9?&8%’2? gaggg?%%%q{bo%ilcg%%g% g&%cégirggﬂgdtéﬁggsggﬁ %bi ng an
appear an ' 0 | I@gﬁfy Iﬁﬂﬂ} | of the
present :ﬁ%g};%;?%kgr?ig%{%li?hgﬂﬁ ht ourdéiedi?g?% | rrad(}ﬁ'{g’t ia%gggfg%%gtci ng
l'ight i sesmbodatrlentof tHeipresorriivéntierbinanhach vhellishs RetirckFoihe

hol ographi ¢ stereogram and yreans for detecting the swing notion of the
suppor t | igradiating rewichducingg light dsisiwingablymioved in aa pegititied

enbodi ment of the . ﬁr esent invention; FIG 17 shows a schematic diagram for

descr’ bi BaanRer; withekespectitpcthe helogrgmhe: steraagramagnadr epeadsci ng
apparatu -accordin a preferred, enbodi t of the present .inyention;
FIG 18 i%@eieg %ﬁ% 9‘8?’1%8 JBREAR | é’fgi%%@r a%PP@F’EHh%s@msi A§ t he
rel ati onghi | e S| er at from a; SWn Dt ]

e T G AN s e s VR S SR T A S
si gnal gﬁggééﬁganﬁgﬁﬁan;nDnostabIe mul tivibrator of the light source unit
provided®in the. inmage reproduci ng apparatus, according to.a preferred

Ty FIG. 17 shows a schematic diagram for describing an
10 electric circuit arrangement of the image reproducing apparatus,
according to a preferred embodiment of the present invention;
FIG. 18:sh0v_vs a schematic set of schematic diagrams for
'describi'ng' the relationship between a pulse signal generated
from a swing motion detecting unit provided in the image.
15 reproducing apparatus and a pulse signal generated from a
| monostable multivibrator of the light source unit provided in the
image reproducing apparatus, according to a preferred
embodiment of the present invention;
FIG. 19 shows a schematic set of schematic diagrams for
20 describing the relationship between a plurality of pulse signals
| continuously generated from the Swing motion detecting unit and-
a pulse signal genei‘ated 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 reprbducin_g apparatus as

another embodiment of the present invention in which a light




enbodi nent of the present invention; FIG 19 shows a schematic set of
- schematic diagrans for 20 describing the relationship between a plurality
of pulse signals continuously generated fromthe sw ng auidcempdebews i ng -
-~ unit and a. pulse signal generated fromthe nonostable nultivibrator of
the light source unit, according to a preferred enbodi nent of the present
i nvention; 25 FIG 20A shows a schemdfic frontal view of an image
‘reproduci ng apparatus to which reference shows nmade for describing an

appear an ft . reproducin arat,u s ___anot her odi nent of the
~_‘present %ﬁ’\}ﬁ'ﬁfai )g% }ﬁﬁ%ﬁaﬁﬁg f‘?@ﬁﬂ‘%g é}ﬁ)}?j Sl%ﬁygg{iﬁg')flgpve& |
- irradi atizpg Kep ' I I n d 44 |11 ve manner
“with resﬁfelct é't o{"?ﬁgﬁhgl%ogrrg%%}rgélomﬁyog?gg*)éﬁ%m\r@angheo?hé%#gﬁlg ' '
suppor t i Rger@bgram adt { pay BoPvidiaginaccer i R P! ST
enbodi rrenteof %ﬂe 5 present invention; Fll%g %Bﬁmﬂéigghgnlgﬁi?%si de
vi ew of ' tatthlittoysllyreyovadied, mroardangttesa tprefoiredd reehboeiaee hs of die for
describing an appearance of the inmage reproducing apparatus as anot her
~enbods nemresenthavierdgent i nvention in which the light source for 1o
irradiating re ucj light is swi.ngably noved in a repetitive manner
with respect t%rlzgre mogﬁféﬁﬁﬁc as‘t@}é%@#aém afitle helewegds ther iamageng t he
supporting uni;t s additiopall rLavi ded according.to,.a preferred _
embodi meREPEPALSLAE HaRATATYS & WaHCheTefersneg a0 dds oz deseriingr am f or
descri bi t rd [ i the.image repreduci ng
appar at ueh HhpeRfASe df £hE Lindde 3pRBATHTEE, Spoalfuy 8. RERERGEN: [ on.
7y embodiment of the present invention in which the light source for

o

10 irradiating reproducing light is swingably moved in a repetitive
manner with respect to the holographic stereogram and the
means for driving the supporting. unit is additionally provided,
according to a preferred embodiment of the preseht Invention;
FIG. 21 shows a schematic diagram for describing an
15 electric circuit arrangement of the image reproducing apparatus,

| according to a preferred embodiment of the present‘invent_ion;
FIG. 22A shows a schematic frontal view of an image
reproducing apparatus to which reference is made for describing
an appearance of the 1image 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




FIG 22A shows a schematic frontal view of an inmmge reproduci ng apparatus
to which reference is nmade for describing an appearance of the inage
reproduci ng apparatus as another 20 enbodi nent of the preIfidenibayremig on in.
whi ch the hol ographic stereogramis turnably noved in a repetitive nmanner
with respect to a light source for irradiating reproducing |light and
. nmeans for detecting the turning noti df of a supporting unit is

~addi tionally provided, according to a preferred enbodi nrent of the 25

et oauciTal Baaent, of A bR 3pUEHEPL facutich lechelifi SRR
' | ' 2005 17
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~turnably respedtite sheechghttsvercadoerirratiiatigs pepirotRucing lichit angour ce
for irradiating reproducing. light and the neans for detecting the turning
moti on othehmeansfor detgcting the itsraddigt inotabhyofptioy sdghordingrunity to a
preferred e diment. of the present_jnvention; FIG 23 shows a schematic
di agram firadedeens gpgﬁwdﬂﬁgcaﬂmr@m&amaapreefeqeaémnﬂfodmmentm:g‘e

r epr oduci, appar at us, ccqrding to a preferred enbodi nent of the present
i nventi oﬁ?lgl %@at ﬂﬁegﬁ&ﬁs a schematic frontal view of an image

appear ance o TG e pOBodu R RTe L AR o e ScshBEt réht of the
A e e R
¥.eproduciaegord it t8"f preferred embodiment of the present invention;
1o | FIG. 24A 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
i embodiment of the present invention in which the holographic
stereogram is turnably moved in a repetitive manner with
15 respect to a light source for irradiating reproducing light and
" means for performing motion on a supporting unit is additionally
provided, according to a preferred embodiment of the present
invention; |
N A : FIG. 24B 'sho§vs a schematic side view of the image
: .207 reproducing apparatus to which reference is made for describing
| an appearance of the image reproducing apparatus as another
embodiment of the present invention in which the holographic
stereogram is turnably moved in a repetiti\%e manner with
_ respect to the light source for irradiating reproducing light aﬁd
! 25 means for performing motion on the supporting unit ié
additionally provided, according to a preferred embodiment of the
present invention;

FIG. 25 shows a schematic diagram for describi.ng an




means for performng notion on a supporting unit is additionally provided,
according to a preferred enbodi nent of the present 1invention; FIG 24B'
shows a schematic side view of the image 20 reproduci ng ¢gapganiedsod® Which
reference is made for describing an appearance of the inmage reproducing
apparatus as anot her enbodi ment of the present invention in which the

hol ographic stereogramis turnably nMSved in a repetitive manner with
respect to the light source for irradiating reproducing |light and 25 neans

for perf ] ' _ - (] anit i Lti.onal | rovi ded,
accor di n%rl%&gcp@r}%#]gﬁr g#%ﬁggﬁ%ﬁfﬁoﬂf}% Eﬁ‘é%(? 3?8%5&%’8&%?3?9%5 » 25

- shows a sghg ' ) agr e oy tric

S circuit arra?l{g%h n?d? @f?efe?%%geé%lg?%%ﬁg%gﬁg?%%&&ggggrggﬁ(gﬁto a

pr ef er r ecyrgdrbodi nent of the present invention; and FIG 26 shows a

- schematic diagramfor describing a conventional. nethod of fabricating a
hol ogr aphi ¢ st dflébgr2gn shitas LED dofseRaRT¢ QlidErdE fRErdRREIhimBaDl NENTS
Preferred enbodiments of the present invention wil|l be to hereinafter
descrbbe¢onvemtienal enethed ahfahingating a Eelogwdphiestareoginaent s descri bed
‘hereinafter is an image reproduci ng apparatus for reproduci ng 3D
I'nformation, tinme-sequential video information and so on recorded on a

hol ogram or a rﬂm%ﬂe ﬁﬁé?@fﬁéﬂ@ [alabs %’S@Eﬁ{ﬁ%ess. 1.5 The

i.-mage repr oduciFhgapparatuS—hRe-taes EHETE

EMBODIMENTS

' Preferred embodiments of the present Invention will be

10 hereinafter described with reference to the drawings.

Each of the embodiments described hereinafter is an
image reproducing apparatus for reproducing 3D information,
'time-'sequehtial 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 orthe holographic

| stereogram in-a repetitive manner, whereby an image recorded
- on the hologram or the holographic stereogram can be reproduced.
20 In more specific terins, 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
_hologrand or thé holographic stereogram by using a so-called
pendulum principle, whereby a reciprocal motion is performed on

25 the' irradiatirig position of the reproducing light with respect to
the hologram or the holographic stereogram. -Alternatively, the
subject 'ima.ge reproducing apparatus introduces therein an

arrangement in which the hologram or the holographic




realizing a reciprocal notion on the irradiating position of reproducing
light with respect to the hologramor the hol ographic stereogramin a
repetitive manner, whereby an inmage recorded on the hol agpasambertddds

hol ogr aphi ¢ st ereogram can be reproduced. 20 In nore specific terns, the
subj ect image reproduci ng apparatus introduces therein an arrangenent in
which a light source is swingably ndved. in a repetitive manner with
respect to the hologram or the hol ographic stereogram by using a so-called

dul .nCi b ' l ti ' f d 25.th
pendul U peiGEph i 0GB TSRSk S R B0 O o
o e MSLERLERHL IR AREATL MNP M s e pe UG PRl

hol ogr amyphietdlsy hal QaEARB @]9 RBeRIPels 300 okthéd eéﬂo%%mﬂrfa&fﬁt@ﬁg' y moved

in a repetitive manner wWith. respect to'the |ight source by using torsion
pendul umppisitionpb thewhepesdueingdightosmithmeespect songid tiolegrem e

irradiating _position of the reproducing light with respect to the hol ogram
or. 5 § hethel bglagnaphit eitesgogiraniccdietiording thethe rarupmgemenit dfhe i mage
ol at vethecHBAGEAFeRE0 AU RRNABBATBER0 i ABEIERR &REVPIRRCTIbORCE ahd-
e, Al 86 e b oPaTRGTG { b AFIaHYBneAFCHIT Qe | FIEOPepFaBuchRg
“DP2 oL UBe s G Yy ORI RGO, B olThat e o
_ghgt-ggpg%g%%fg%ﬁ?@nggeﬁ@%efbf5%@&&%&1111&&@%ri&&%?rﬂiﬁ{é.om%b,' be
- 10 according to the arrangement of the image reproducing
apparatus, an electric power of several milliwatts or below, for
example, is sufﬁcient for supplying to a driving system of the
bendulum and maintairiing- the above-described recipi'ocal
motion. Description will be made below on an image
15 réproducing apparatus for reproducing an image recorded on a
- holographic stereogram for making the. explanation more
clarifying. | | .
Initially, prior to the description about the image
reproducing apparatﬁs, a holographic stereogram fabricating
20 apparatus for fabficati_ng a holographic stereogram will be
described. The holographic stereogram aé .a matter of
“description is one in which a plurality of strip-like eleirnent
~ holograms are recorded on a single sheet of hologram recording
medium by a light exposure procéSs 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 apparétus may be one in which a

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




15 reproduci ng apparatus for reproducing an i mage recorded on a

~ hol ographi c stereogram for making the explanation nore clarifying.
‘I'nitially, prior to the description about the inmage reprogysdmserappgr at us,
a hol ographi c stereogram fabricating 20 apparatus for fabricating a
hol ographi ¢ stereogramw || be described. The hol ographi c stereogramas a
matter of description is one in Wni_@ﬂ a. plurality of strip-like el enent
hol ogr ans are recorded on a single sheet of hol ogram recording nediumby a

| i ght expy 0 (i rte % & hiyc . 251S 8 am haV| n aral | ax
I nf or ITB.tI 12y g fRX

' dl

beone i SCabrah & WpEPEpRR: 42 #?Hi‘é%ﬁ%%ﬁ%&% ?ﬁfn%ﬂ%ﬁi?ﬁégiﬁid”ﬁﬁ
a singl etﬁe%@'i‘h@dﬁ@@ﬁoipaﬁﬁeﬂﬁe Wer'ﬁfﬂ&l&ﬂﬁ%htﬁﬁ?ﬁ@'fﬁﬁr%e@” by a light
exposure process so that a-holographic stereogram having parall ax

i nformation i nAg shdvehermlFldir dctd dologrdpllie stertbgehndifabeidatinkgs
fabricated. As shown in FIG 1, a holographic stereogramfabricating 5 .
* appar%t ugpmaratuhd O 18 waiec in awvhath g dpviographriesgheaeograge imagedsor ded on
a hol ogramre or,di ng medi 3 made of a photos nsitive filmby a |ight
exposur e YBFBE §§ Ofhe %ohﬂéﬁbgﬁ%m r@?@?dﬁéﬁarﬁlﬁ Hﬂéat-?r ngaggaret us 10 is

v anged o SR ARG SR OSSR LI UIL e Bl o
R el pLE e ar i i OO
fabri cat i pthgiidathd pio¥eseim oMt F2!fotY5ePMrRing certain processing
10 on image data as an object of the recording by the light exposure
process, a control computer 12 for wholly controlling the
holographic stereogram fabricating apparatus, and a holographic
| Stereogram fabricating unit 13 having an optical system for
7 fabriéating the holographic stereogram. |
_'1_5 The image data processing unit 11 includes at least an
image processing computer 14 and a memory unit 15. A
parallax image series image capture unit 1 having a multi-eye
camera, a moving camera or the like generates captured image
- data D1 containing parallax information. - Also, an image data
20 creating compute'r 2 creates computer image data D2 containing
parallax information, Then, parallax image data series D3 is
created based on the captured image data D1 and the compuﬁer
image data D2, and the resulting image daﬁa are supplied to the
1mage processing computer 14. _ .
25 - The captured image data D1 are image data 1nclud1ng 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




f.abricating the hol ographic stereogram 5 The inage data processing unit 11
i ncludes at |least an image processing conputer 14 and a nenory unit 15. A
paral | ax i mage series inmage capture unit 1 having a multig@y@mbeapeiR, a
movi ng camera or the like generates captured i nage data DI containi ng
paral l ax information. Al so, an image data 20. creating conputer 2 creates
comput er inmage data D2 containing pd&lallax information. Then, parall ax
image data series. D3 is created based on the captured i nage data DI and
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( Conpait edlCamaputer ddses[gm)comp(h(br((b 'mt)&rmdtnce). Hech mdge dat a
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) - predetermined image processing for holographic stereogram on

10 the parallax image data series D3 based on the captured image
data D1 and/or the computer image data D2 by using the image
processing computer 14. Thus, hologram image data D4 can be
created. The hologram image data D4 is temporarily stored in
the memory unit 15 formed of a memory or a hard disk unit or

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

20 stored in the mefn_ory 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 fabricatiﬁg unit 13 so that an element dis'play 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




created. The holograminage data D4 is tenporarily stored in the nmenory -
unit 15 fornmed of a nenory or a hard disk unit or 15 the like. As wll be
~described later on, when the elenent hol ograminages ar@ D&eabdedo@n t he
hol ogram recording nedium 3 by the |ight exposure process, the inmage data
processing unit 11 sequentially reads _el ement hol ograminage data D5 of
each image fromthe hol ogram i mage dgiza 4 which are 20. stored in the
menory unit 15, and then the inmage data processing unit 11 supplies the
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- D5 supplied fromthe e d ocessing unit seque y recorded
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at part of the hol ographic stereogramfabricating unit 13 as a 9 Decenber
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later on, the control conputer 12 controls each nechanism of the
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- TeferencalgptisabhbiWdilt TheMdlegraphit ¥tBrébgram fabricating unit 13

10 is arranged so as to include an incident optical system, an object

optical system and a reference optical light as optical systems of
the holographic stereogram fabrication. The holographic
stereogram fabricating apparatus 10 introduces therein the
hologram recording medium as a photosensitive material.
15 Therefore, the unit housing has such a structure that at least all
of the optical systems are insulated from external light. |
As shown in FIG. 2A, the holographic stereogram
fabricating unit 13 is arranged to include, as the incident optical
system, a laser light source 21 emitting rays of laser light having
20 a predetermined Wévelength, a shutter mechanism 22 disposed
| 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 saine, and a half mirror 23 for splitting the laser
25 light L1 into an object light 1.2 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




t he hol ographi c stereogram fabrication. The hol ographi c = stereogram :
fabricating apparatus 10 i ntroduces therein the hologramrecordi ng nedi um
as a photosensitive material. 15 Therefore, the unit houSiDwgehder 30sh a -
structure that at least all of the optical systens are insulated from
external light. As shown in FIG 2A, the hol ographic stereogram
fabricating unit 13 is arranged to i,r?@l ude, as the incident optical

system a laser light source 21 emitting rays of |aser 1ight having 20 a
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10 ~ The half mirror 23 splits the incident laser light L1 iﬁto a
‘penetrating beam and a reflected beam. The penetrating beam
of the incident laser light L1 is utilized as the object light L2
.While the feﬂected beam of the same i.s utilized as the reference
light L3. The object light L2 and the reference light L3 are led
15 _to. the object optical system and the reference optical system
which are provided in the subsequent stage, respectively.
"Although not shown, the incident opticél'system may be
| arranged to include a mirror or the like in order that the
’ - traveling direction of- the laser light L1 is properly changed and -
20 optical path lengths' of the object light L2 and the reference light
L3 are coincident. Further, the shutter mechanism 22 may be
arranged in such a manner that a shutter plece 1s mechanically
driven.  Alternatively, the shutter mechanism 22 may be
including an electronic shutter utilizing an AOM (Acbusto-Optic‘
25 Modulation). In other words, the shutter mechanism 22 may be
arranged in 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




penetrating beamand a refl ected beam. The penetrating. beam of the
incident laser light L1 is utilized as the object light L2 while the

refl ected beamof the sanme is utilized as the reference 9lDagbimber 200t
~-object light L2 and the reference light L3 are led .15 to the object
optical systemand the reference optical system which are provided in the
subsequent stage, respectively. AltHbugh not shown, the incident optical
system may be arranged to include a mirror or-the like in order that the
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open or close the optical path of the laser light L1. As shown in FIGs. 2A
~and 2B, nnpuﬁscﬁld@raﬁmgthempmahMSmefddmaeptmdSSmmnbri cating unit 13
includes, as optical .conpopents _of the object ptjcal system ‘a mrror 24,
a spatial filtér e251;m§r%|§§nafeﬂ|ecvs‘én§heze, jec %g%ttm pemetrating
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is led to the qpg ipsﬁz];\tiél FAter 25 186imlaHiaL AlddfvedTlens bbd Yipig @
10 hole. Owing to the spatial filter 25, the object light L2 reflected
by the mirror 24 is diverged in an isotropic manner so as to -
* correspond to the width of the display screen of a translucent
.'quuic.l crystal display 30 which will be described later on.
" The collimator lens 26 makes the object light L2 diverged
15 by the spatial filter 25 into parallel rays of 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 1.2, the image
20 quality of the fébricated holographic stereogram will be
| improved. | | |
" The cylindrical lens 28 collimates the parallel rays of
object light L2 in the lateral dire_ctioh. |
. " The mask 29 is arranged to have a strip-like shaped
25 a'pérture. 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 fays of the object light L2 incident on the

hologram recofding medium 3.




10' hol e.-Onng to the spatial filter 25, the object light L2 reflected by
the mrror 24 is diverged in an isotropic manner so. as to correspond to

the width of the display screen of a translucent |iquid gpysder®osp! ay 30
which will be described |ater on. The collimator |lens 26 nakes the object
l'ight L2 diverged 15 by the spatial filter 25 into parallel. rays of |ight
and leads the. light into the transl?8cent liquid crystal display 30. The
projection lens 27 slightly dlverges t he obj ect Ilght L2 and projects the
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recording medium 3 in response to an output timing of the
10 element hologram image data D5. Thus, the recording medium
feeding mechanism 34 can be controlled in its operation and the
. ‘hologram recording medium 3 feeding operation can be properly
| controlled. | | o | |
In the above-described object optical system, when the
15 incident optical system splits the laser light L1 into the object
light L2 and the reference light L3 and a resultant thin
beam-like object light L2 is incident onto the ob]ect optical
system the object hght L2 is diverged by the spat1al filter 25 and
formed into a parallel rays of light by the collimator lens 26 when
20 the parallel rays of light are incident into th_e collimator lens 26.
| Further, in the object optical system, the object light L2 led to the
translucent liquid crystal display 30 through the _collimator. lens
26 18 subjected to an image modulation in aéco.rdanée'with the
element hologram image displayed on the translucent liquid
25 crystal display 30. Thereafter, the object light 1.2 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




" recording medium 3 in response to an output.timng of the lo el ement

* hol ogram i mage data D5. Thus, the recording nedium feeding mechani sm 34

can be controlled in its operation and the hol ogram recomcagmbeegiosm 3 -
feedi ng operation can be properly controlled. In the above-descri bed

obj ect optical system when the 15 |nC|dent optical systemsplits the

| aser light L1 into the.object Ilght 5.2 and the reference light L3 and a
-resul tant th|n beam|i ke object light L2 is incident onto the object
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ptical system a
10 along the optical axis of the optical system.

Unlike the spatial filter 25 of the object optical system

- described above, the spatial filter 31 is including a cylindrical
lens and a slit, for example. The reference light L3 deriving.
from the reflection and splitting of the half mirror 23 is diverged

15  so that the rays of reference light L3 are formed to have a -
predetermined width. In more specific terms, the rays of
- reference light L3 are diverged in one dimensional direction so
that the predetermined width thereof corresponds to the display

width of the translucent'liquid crystal display 30.

20 The collimator lens 32 collimates the rays of reference
Light L3 diverged by the spatial filter 31 so that the rays of
reference light L3 are made into parallel rays.

The mirror 33 reflects the rays of reference light L3 so that
the reference light 1.3 is led into the back face of the hologram'

25 recordmg 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 disﬁance |

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




spatial filter 31, a collimator lens 32 and a mirror 33. These optical
conponents are arranged in series fromthe input side 10 along the optical
axis of the optical system Unlike the spatial filter 25gqheddifepbpest
optical system described above, the spatial filter 31 is including a
~cylindrical Iens and a slit, for exanple. The reference |ight L3 deriving
fromthe reflection and splitting of #he half nmirror 23 is di verged 15 so
that the rays of reference light L3 are forned to have a predeterm ned
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are nmade into parallel rays. The mirror 33 reflects the rays of reference
li ght L3kxdoghaphit hestefemrgarean | ifgbtridsting | atnitnt d 3 hehbadhgf acheof the
‘hol ogram _25 recordj ng nedium 3 and nmade incident into the sane. As has
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10 fabricating unit 13, with the result that it becomes possible to
fabricate a holographic stereogram which can provide a clearer
reproduced image. |
The holographic stereogram fabricating apparatus 10 is
arranged to include a recording medium feeding mechanism 34
‘15 which can feed intermittently the hologram recording medium 3
in a direction indicated by an arrow “A” in FIG. 2B by an amount
~of one element hologram.
The recording medium feeding mechanism 34 moves the
hologram recording medium 3 intermittently in accordance with
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 .1 can be
| selectively allowed to pass thrbugh the shutter mechanism 22.
In the holographic stereogram fabricating apparatus 10,

the control computer 12 supplies the driving signal C2




| ength of the optical path which the reference light L3 travels.

Accordi ngly, coherence between the object light L2 and the reference |ight
L3 can be inproved in the hol ographic stereogram lo fabrioqadderpetpdds 13, °
with the result that it becones possible to fabricate a hol ographic

st ereogram whi ch can provide a clearer reproduced i mage. The hol ographic
stereogram fabricating apparatus 10 _i?é arranged to include a recording
medi um f eedi ng nmechani sm 34 15 which can feed interm-ttently the hol ogram

recordin | ] di.rect i L ndi e rrown A" in H.G 2B by
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above-described shutter nmechanism 22 i's driven in accordance wth the
~control . sigoantCl luppkpedstriontheed cnngosigroalp @2 suppliéd faoni nher | ocki ng
relation with the notion of the recording 25 nedi um f eedi ng nechani sm 34.
Thus, 5t heondzel coigputen k3nthe reedmbimg engdanihodeddingpasachamimmh t he

shutter chani sm 22. In the hol ographic stereogram. fabricating apparatus
10, the'@omesc _ thefograsmpmac:@gﬁmg dRedivgl g)f’g%’é’l xR gmevdiber 2005
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) f}eedi Ng BBAIY pArt of the medium which has not yet been exposed faces

| 10 the aperture of the mask 29. The holographic. stereogram
fabricating apparatus 10 has an arrangement, which can swiftly

- suppress any vibration even if the vibration is brought about in
‘the hologram recording medium 3 due to the motion of the |
hologram recording medium 3. In such case, the hologram

15 fecording medium 3 is made of a long strip-like photosensitive
film. Although not shown, a film cartridge capable of providing .
an lnner space entirely kept in a light insulating status may be
provided, and this long strip-like photosensitive film may be
‘housed within the filﬁl cartridge so that the film is wound around

20 a feeding roll turnably provided within the film cartridge. When"

' the film cartridge is loaded on the holographic stereogram
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,

T T



34 noves the hol ogramrecording nedium 3 by an anount corresponding to one -
el erent hol ogram al ong the feeding path, and stops the hol ogram recording
medium 3 at a desired position so that part of the medi wnaddintder begs not -
yet been exposed faces io the aperture of the mask 29. The hol ographic
stereogram fabricating apparatus 10 has an arrangenent, which can swiftly
suppress any vibration even if the. \Flgbration_ I s brought about in the
hol ogram recordi ng medi um 3 due to the notion of the hologramrecording

- medi um 311N : y e hol ogr 15 recording nmediu S made ;of a
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. feeding roll turnably provided within the filmcartridge. en, the film
cartri dgback fasefl the holbgrel rmgreqiding siedarand frdredd ntcidepar at us
10, . the hol ogram recordi ng nedium 3 can_ be fed out fromthe cartridge into
the hol oghaphhe ss@mepgreespdcitvelyat i ndappar atus interferdncee frihgei s
subjected to the éeedi ng .25 imverreﬂr;ﬁj@ill ong the feeding, path by the
r ecor di nGOFERFRAMAIRE donheredemanimhologram pmags egnabairecordedognam
fabricati aratus_10, ,.when the shytier ,meghani sm 22 takes a shutter
openi ng kﬁgtﬁgfogﬁcﬁwl%? IIEWel%bYefcl?e ﬁ-}@ﬂ{i CEPI NPT FRES- gone t he
| mage nogyl af L oA A . . 1 myecondi ng nmedi um
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10 completed, the control computer 12 supplies the driving signal C2
 to the recording medium feeding mechanism 34 so that the
~ hologram recording medium 3 is fed by a predetermined distance
- and stopped at a desired position.
| Although not shown, the holographic stereogram
15 fabricating apparatus 10 is provided with a image capture fixing
unit for carrying out image capture 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 récording
medium 3 has undergone the image capture fixing processing in
the holographic stereogram fabricating apparatus 10, the
25 hologram r.eéording 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 is




A

5. on the sane, respectively. Thus, an interference fringe corresponding
to the el enent hol ogramimage can be recorded on the hol ogram recording
medi um 3 by the |ight exposure process. |n the hol ograpbipecehfbes2@imm
- fabricating apparatus 10, when the recording by the |light exposure step
for one elenent inmage is 1.0 conpleted, the control conputer 12 supplies
the driving signal C to the recordﬁWg medi um f-eedi ng nechani sm 34 so that
the hologramrecording nmedium3 is fed by a predeternined di stance and
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fixing 'é'ﬁéi‘e(f)%fa arrying out inege capture fixing processing which is
including a step of an ultraviolet irradiation processing performed on the

- -hologram recor §hnothidi way andcerdirgp @b tleat dmeaigmpendr 06£S¢hay for
pl aci ng t he hol ogram recordi ng 20. nedi um 3 under an atnosphere at a
predeter&ioiegrap?nﬁ)erat wtereogram t hefdimtiogtaphi ¢ dppasgtas | maghecan be

fixed on the hol ogramrecording. nedium 3. Wen the hol ogram recording

nedi uin 3 aheyeidaseribed t fabricatiwraptape arei rgppatedssind) the long
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stereogram having a holographic stereogram image recorded

10 thereon by the light exposure process is fabricated.

Now description will be hereinafter made 611 an image
reproducing apparatus for reproducing the ‘ holographic
'stereogram Image such as a 3D image data, time sequential video
information which are recorded by the light exposure process on

15 the holographic stereogram fabricated by the holdgraphic
stereogram fabricating apparatus 10.

Initially, description will be made on an image reproducing
apparatus in which a light source for irradiating reproducing
light to the holographic stereogram is swingably moved in a

20 repetitive manner $0 that a reciprocal motion is performed on the .
| irradiating position of the reproducing light with respect.to the
~ holographic stereogram. o .
FIGs. 3A and 3B are schematic diagrams showing an
external appearance of an image reproducing apparatus 50. As
25 shown in FIGs. 3A and 3B, components conétituting the 1mage
reproducing apparatus 50 can be i'oughly classified into four -
units, i.e., a pdwer_ supply unit 51 as power supply having a

power supply for supplying driving power and various electric




- hol ogr aphi ¢ stereogram fabricating apparatus, . the 5 above-described
fabrication steps are repeated and the long strip-like hol ogram recording
medi um 3 .comes to have a plurality of holographic stereqqsaiaiysRaess '
sequentially recorded thereon by the |ight exposure process. Thus, a sheet
of hol ographic stereogram having a hgl ographi c stereogram i nage recorded
I 0o thereon by the |ight exposure procet-:jss Is fabricated. Now .description
will be hereinafter nade on an inage reproducing apparatus for reproducing

e hol OGRBRLE, PUEEOUARIIIRTHO"ELignEkANPAE Habhe HltRrgeqUent|

vi deo - i nforna Ich are recorde Xposure pfoc on 15

the hol ogigiphi ensiteheegddsnbatys cehed Hive t he @Qﬂﬁ%ﬁflzpﬁﬂgc usier599am

~fabricating apparatus 10. Initially, descriptio e made on an i nage
r epr oducisuppatiagaeans fohiakpportial theuight fspurder athahs RP r gadoduci ng
light to the holographic stereogramis swingably noved in a 20 repetitive
manner s@ ttelograpbac psterepgran odisplagenit ned as displayi meathatforg
position_.of the reprodycing |ight with respect, tg the . hol ographic

st er dgr mldmsstﬁg/x%@imﬁi@ sterepgram dangr shep apig gthe 1mmager nal
appear ance of ;an j,nmage reproduci ng apparatus 50. As 25 shown in FIGs. 3A
and 3B, 58986@%&@ $&tituting the i mage reproducing apparatus 50 can be
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53 as  driving the light source unit 52 and the supporting unit 53,
| 10 within the internal space of the base plate 55 of the image
reproducing apparatus 50. Further, the power supply unit 51 is
provided with a switch 57 for carrying out switching between ON'
mode and OFF mode of the power.sup'ply. | | | |
- The light source unit 52 is attached to one end of a
15 coupling arm 60, which will be described later on, of the
supporting unit 53. The light source unit 52.irradiates rays of
light having a predetermined wavelength which was utilized
upon fabricating the hologi'aphic stereogram, as a reproducing
ray of light. As will -be- described later on, the light source unit
20 52 may be including a plurality 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 _sys’teni. With such
a.rrangements, the light source unit 52 can provide _substahti_él
25 parallel rays of light incident on the holographic stereograrri
which is held on the holographic stereogram display unit 54. In"
such case, the light source unit 52 is prévided in such a manner

that the angle of incidence of the reproducing light with respect




supporting means for supporting the light source neans 52, and a

- hol ographi c stereogramdisplay unit 54 as display nmeans for 5 holding the
-hol ographi c stereogram and di spl aying the image recorded hdrhfen20d8 t hough

not shown, the power supply unit 51 is provided wth a power supply such .

as a buttery and electric circuits for, driving the light source unit 52

and the supporting unit 53, |lo wi t hi 1%t he i nt er nal space of the base plate

55 of the inmge reproducing apparatus 50. Further, the power supply unit
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on, of the "supportin . The l1ght source unit i rradiates rays of
light havinglesopindelertcs vfdheaveferngide Waihthuvdizad upaedabuiiting
fabricating the hol ographic. stereogram_ as a reproducing ray of Irght. As
wi || be dhechiobegraphic stereogeati.ghit sisuneedlass 120 s3% whptb# itdkudi ng a
plurality of substanti al goi nt |ight sources  such as light emtting diodes
array®d rRaxested tmEapsadugesa calps holognapluier steneograsn, #hgmehenc! udi ng
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| ight soljgg unit 52 is provided in such a manner that the angle of

I'nci dence of the reproducing light with respect 9 Decenber 2005 32 to the

~holographi c st @irogi@porting Laih@3! isnakienBedogs dpklGde a rotating

10 member 59 which stands on the base plate 55 and is provided so

- as to be freely rotatable around the rotation axis of a supporting

- shaft 58 in the direction indicated by an arrow b in FIG. 3A, a
coupling arm 60 attached to one end of the rotating member 59

so as to keep a predetermined angle with respect to the rotating

15 member 59, and a weight 61 attached to the other end of the

rotating member 59 for 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

o terms, the rotating mémber 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 movéd :in a repetitive

manner at a swinging angle of about 90 degrees in the directio.n

25 indicated by an arrow cin FIG. 4B and in the direction indicateci

by an arrow din FIG. 4C.
The 'holograp_hic stereogram display unit 54 is equippéd
with a holding member 62 for holding the holographic




st ereogram di spl ay unit 54 becones substantially simlar to the. angle of

i nci dence of the reference light utilized upon fabricating

t he hol ographic

stereogram It is needless to say that if it is requesteDimprodsce a
col-or hol ographic stereogram then the |[|ight source unit 52 may be
equi pped with light emtting diodes gcapable of emtting plural kin
colors such as of red, green, blue. “FThe supporting unit 53 is arra
include a rotating |o nmenber 59 which stands on the base plate 55
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fabricating the holographic stereogram. A viewer will observe
the holographic stereogram which is held by the holographic

stereogram holding unit 54 and placed in the display mode.

t 90
in the
ogram
he

In the 1image reproducing apparatus presenting the.

abbvé-descr_ibed appearance, if the supporting unit 53 is rotated

around the rotation axis of the supporting shaft 58 in a repetitive

manner, the light source unit 52 will be swingably moved in a
repetitive manner. As a result, in the image reproducing

apparatus 50, a réciprocal motion i1s performed on the irradiating

position of the reproducing light with respect to the holographic

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 5_2,
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. |




stereogram' FIG 3B includes a side view of the hol di ng menber 62. As
showmn in FIG 3B, the holding nenber 62 is attached to the hol ographic

stereogramdi splay unit 54 so that the nenber fornms a cergdbmpangdes W th
respect to the base plate 55. At this 5 tine, the holding nenber 62 is
attached to the base plate 55 in such a manner that the angle of incidence
of the reproducing light irradiated¥romthe |ight source unit .52 wth
respect to the major surface of the base plate becones substantially

simlar to th LNCl Qf : fer.enee 14 ght AN upon Zo
fabricating thgnﬁ%ﬁégpg%g{agfém% %EQ)Z)#%E@% g@i’ I%é‘ gg’?@%\t}én fﬁg} S
hol ogr apl, ¢ i 24 agleae Wi oft |taibiah daBY a1 Cafiel @UbAPH A deRlc' SFILRR ho! di ng
unit 54 and placed i'h the display node. Int | mage reproduci ng appar at us
pr esent i mgprbducingoligtiedecidedt appear andeslo i Sﬂﬁ@ﬁd%ﬁﬂn' UHE S3 is
rot at ed 1%) aroundgt%l%r'ot ation axig of the suggg?rjtﬁicng shaft 58 ﬁ\sa
repetiti nelddwpnshe hologiaghicstercegram dEaplay iuhe 54y itosbldysimabdd in a
: repetitivlg1 manﬁgr. As_a result, in the image reproducing apparatus 50, a
reci p? ochhagottiign angler obr Haeidemnaene O r resansideyy wibhi @ronasiglehef

held by tREdRTGy s SilpEeBean IS M iZaH (Bon RWIKRELAEr bhgenent of
detai 1 BopGRrARHE RARBHAMT IS, "ErlreHErpiR, "B BRI 2805 1 e
1 3 PIAREFS e op D kel pohon e < R kARt >
- teproduciieectipar alid tHe vhblofidslerc stbpoga il HY 4Nt exdthfite 5 to 7.
10 shown in the figure, it is desirable that the viewing angle 6
coincides with an angle, i.e., 90 degrees, that is formed between
the direction of the object light utilized upon fabricating the
| holographic stereogram HS and the holographic st\ereogram HS
itself. _ |
15 However, the holographic stereogram HS has a major
~ surface which has a spatial size of a predeterinined 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 ém-its the reproducing light which diverge
20 isotropically when they travel from the light source unit 52 tb the
| holographic stereogram HS. For this reason, the holographic
stereogram HS can receive the diverged fays 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. @+ 0 o, which is approximate to the angle «. Therefore,

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




9 Decenber 2005 34 In the inmage reproduci ng apparatus 50, as shown in FIG "
5, if an angle a is taken as an angle of incidence of the reproducing

|'i ght incident upon a hol ographic stereogram HS held by otfh&ch@kpan@phi Cc
stereogramdisplay unit 54, it is desirable 5 that the angle of incidence a
coincides with an angle of incidence of the reference |ight utilized upon
fabricating the hol'ographic stereogfam HS. Furthernore, if an angle O is
taken as a viewi ng angle fornmed between a viewer's view ng direction and

t he hol phi : ' ' it
dosi rabl P2, TRSHPRAAMAERE ohe BRI oM O ehd hifogtifey ' 1S
degr ees, stBaéogfaliP T8I RRIVELBhet PRowWH 4861 00 d ddestRhEcthd ieﬂﬁgleuti lized
‘upon fabricating the holographic stereogram HS and t he hdl ogr aphi c .

- st ereogr afiMgidensel df thé vdpredercinghbghdl egristid fretethegpeint-hghas a
maj or surface which has a spatjal size of a predetermned area. As a
resul t, sbharcegist dsspexsedynwthish factsepHr eaude fa eharge hnl diff apition
stereogram.HS by a Limted distance fromthe hol ographic stereogramHS and
em tsﬂh@%@%ﬂ%@ﬁﬁé’ﬁi}a@tmegm e eeprpdideng dhtot Aspaceagyltwiiberetsy travel
reason. - Endontl GG te: RolpgrebBic Maseoanarsadnoge: FebardareRdiioms of
angl'e ofnendeRREbBiE T EreDbrsRICHS PRnl el e pdoHBp Uit 11
angl o of e S Crerence 11aht but a0 thea d o whichis

_approximate tolheharglwhen Hevieheée observes the reproduced image
) 10 reproduced by the image reproducing apparatus 50, as described

above, it is desirable for the viewer to observe the image with the
view angle 6 kept constant, on the practicai standpoint.
| However, as shown in FIG. 7, the viewer will ob.serve the image
with the view angle 0 varying within a range of 6 20 6. In
- 15 such case, although the dispersion in image brightness
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 ncn-uniform 1mage brightness.

20 ' In order to zivoid the abeve-described' drawbacks, in the

R 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 opi:ical 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




' V\,hen the a point. Ilght source is enpl oyed for the light source 9 Decenber
2005 35 unit 52 upon reproducing the i mage recorded on the hol ographic
stereogram HS, even if the view angle 0 is constant, the @apngésnber005

i'nci dence of the reproducing light emtted fromthe point |ight source is
di spersed, which fact will cause a change in diffraction 5 efficiency
relative to the reproducing |ight. A%Ba result, there is a fear that the
hol ographi c stereogram i nage reproduced from .the hol ographic st ereogram HS
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observe the i mage WI view angle 0 kept const on. the practical
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with the view angle 0 varying W|th|n a range of 'd 0. In 15 such case,
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10 sources to be arranged to irradiate reproducing light having a

small diverging angle. That is, it is desirable for the image

- reproducmg apparatus 50 to employ pomt hght sources 1n each of

which the above-described angle 6 « is small. If the image

reproducing apparatus 50 employs such a point light source, it

15 becomes possible to irradiate ohly 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 efﬁciéncy can be improved. |

- The above-described arrangements in the light source unit

20 such as to array a piurality 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 stéreogram containing parallax information of the

lateral direction and the longitudinal direction. ‘However, the

25 above-described arrangements show a particularly advantageoué,

effect when the holographic stereogram .contains parallax

information of only one of the lateral direction and the

longitudinal direction.




by the hol ographic stereogramdisplay unit 54. Wth these arrangenents, in
the i mage reproduci ng apparatus 50, it 9 Decenber 2005 36 becones possible
to make the reproducing light incident upon the region lEEedEntRr 2005 )
predeterm ned area of the major surface of the hol ographic stereogram at
the angle of incidence a and angles _approxinmate to that angle.

Accordi ngly, the hol ographic 5 st er edgram i mage reproduced fromthe

hol ographi ¢ stereogram HS has substantially uniformimge brightness. If
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I ncluding a plurality of "pornt sources rrayed in hion, it
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irradiate reproducing I'ight having a small diverging angle. That is, it is
desi r abl &'Kas. $héoi hage I theofbltdwingpdesetiytisn, deseripiivnpaiill bei ght
sources in each of which the above-described angle 6 ais small. If the

i mage r épAdeuenrycappanawlschothkediglyt seurte aupidi 52 is5ieghippmd wathit 15
becones po sh)gl e to.rradiate only rays of reproducing |light having an
angl e of aﬁg HOAUAPE dJ0%Rxt e to the optinumangl e of incidence a on the
-hol ogr aphi c st result that diffraction effigiency can
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show a particul arly advant ageous :
10 source unit 52 through the supporting points 63: and 63;. That
- 18, 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 642
- 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 characteriétic that
when the voltage applied to the diode exceeds a predeterminéd
20 value, the value of the electric current increases abruptly. For
| this reason, the light emitting diode tends to exhibiﬁ an uristable
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 tl_ie-
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




.effect when the hol ographic stereogram contains parallax information of
~only one of the lateral direction and the |ongitudinal direction. 9
Decenber 2005 37 Now an electric circuit arrangenent of tO®dc.8MBE 2005

r eproduci ng apparatus 50 will be described with reference to FIGs. 8 to
15. In the foll ow ng description, deggription will be nade on a case in
which the light source unit 52 is eqtipped with 5 a light emtting diode.
- The i mage reproduci ng apparatus 50 includes the supporting unit 53 having

at |east owpl 3 LAg: ROl At 5 n electri I nsul at ed
- from eacrﬂo(%hgf aegﬁi%??ﬁgﬁa%g\%glr&%g% cglgdg%é% }g@@gé&%ﬁ?eb%%(ag@@&m y unit
51 to_theHe lightzeoafe Aninb0, Bhd i phah dfheasiislel HSBLAR s 83k and
632. That s, in the inmage reproducing apparatus 50, electric power can be
suppl i ed @53 abe ¢owghectralinpeseonids 53 the Uarng erhittingpdidder 64p04AHs 631
~and 632 as electric termnals. In this image reproducing apparatus 50, the
light sofidee respeetivedp enmphoyauchpkasel iy thel iighageniveprogubinges 64,
and 642 connect ed b@ pi}éal l.el . In such case, the i ght enm tting diode _
changes APPALHHLAY, erectric curyepdadioylng threugh dhedhighteumritangcur rent .

appi 1 od £300A8 GoBBEeaca Beolidates i Aodestreshitiel DR PRr G ( o
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rntensi t gupipdriténg points 631 and 63; are utilized as an electric terminal.
10 Therefore, if any scratch is caused on or dust or the like is
attached to the surface of the Supporting points 63; and 632, then
~ there is fear that the contact resistance at the supporting points
631 and 63:2 can be changed together with the opefation of the
supporting points 631 and 632. 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 hight emitting
diodes 641 and 642 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 sécondary 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




25 di ode can be kept constant. FIG 8 shows a schematic preferable exanple
of a circuit. arrangenent for realizing the above-nentioned constant
current control in the inage reproduci ng apparatus 50. Asp&dtevweri200%
Decenber 2005 38 FIG 8, a pair.-of light emtting diodes 641 and 642 are
provided as the light source unit 52, and a pair of variable resistors 651
and 652 are connected in. series'tQ3Qhe light emtting diodes 64, and

642, respectively. In such case,. in the imge. reproducing 5 apparatus 50,

electric r f 'J%r)]&j qféq,r | LEL id 642
“can be | -}gnﬂgeﬁgttgleakgie% re%ﬁf‘ eve atggﬁtrhg?%%? g”g@hgi\}g%ag%@@f%@ﬁ@ S 651
and 652. gll@ctirhe _image reproduci ng apparatus 50, the - supporting
points 631:and 632 are utilized as an electric termnal. to Therefore, if

any scratch i sTuatded, other elbgriorcirbail | &erasgeniachest tthd henguef ace of
the supporti ng points 631 and 632, then there I's fear that the contact
resi st antepaodukenguapparatyspdOnnsay d3d additdieaathn previdedgedthoget her
with the goperation of the supporting points 631 and 632. |If such event is
br ought élb@g‘?abﬁ 2 Offe a8nA RO HRIRIIREESHNGeapgalnst paarityhehangs inc

current {oung, LILOUGLIE L 00 S ng, o odes 641 and 642 can be
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- Tate-of eapakiior eneployddwstthd Bhs@hiniecircuit 66, then there is a

10 fear that the voltage applied from one end to the other upon
discharging can be gradually decreased. Therefore, any
countermeasure other than provision of the limiting resistors
such as the variable resistors 651 and 652 shown in FIG. 8. is.
desirable in order that the rate of electric current flowing

15 through the light emitting diodes 641 and 64: is kept constant.
FIG. 9 shows one partiéularly 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 einitting diodes 64, ahd 642,

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 n

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




light emtti ng di odes 641 and 642 is nade stable. Wile it is 25 assuned
that the snoothing circuit 66 i's formed of an electrolytic capacitor, any

el ectric conponents such as a secondary battery e.g., a ¢ bbblikberi005
battery, nickel-cadm um battery and so on or a super capacitor can be
repl aced for the electrolytic capacitor as 9 Decenber 2005 39 long as the
conponent can accunul ate a consi dera‘_Eﬂe anmount of electric charge.
Further, the.. electric circuit arrangenent of the inage reproducing
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charge accumul ati ng nmeans such as the electrolytic capacitor is enployed

as the sBb&hilR) stiowsidnéthet kemamdeeof $he tonkeant thatredtecieiiiage

applied fromone end to the-other upon discharging can be gradually

decr easeds Toeewibriay BHy. t8unthe nelestrelyticecaphaitorr RET enayf behe

I'imting resistors. such as the variable resjstors 651 and 652 shown in
FIG B | sormastedbin sorigedte thalighs emisting diose ebblr r ERG.1 18w ng 15
nt. FIG 9
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_appl i cablshiow gtk fumber 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 reproducing 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 apparatlis has a simple structure.
20 Now descriﬁtion will be made on one modified
o 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 éddition to the
| ai'rangement of the above-described image reproducing
25 apparatus 50, this modification of the image reproducirig
| apparatus includes means for detecting the swing motion of the
sﬁpporting unit 53. Therefore, parts corresponding to those of

the image reproducing apparatus 50 are identified by the same




reproduci ng- apparatus. As shown in FIG 10, the constant current circuit
has -a current regul ate di ode CRD connected in 25 series to the |ight
emtting diode LED. FIG 11 is a schematic di agram showigmednmeprafsr abl e
arrangenment of the constant current circuit in which it is desired to
connect a couple of light enitting diodes in series. As showmn in FIG 11,
‘'t he. power 9 Decenber 2005 40 supply Vf-';S capabl e of applying tw ce the
voltage is provided for driving the couple of light emtting diodes
connect eg.ql L e 1 o] h apt. current
Circait . TefErgRe ~iumpk s, | AT AR Rek HeBHITLG heRHE B S
connect egrhittegries to the light emtting diode LED. FIG 13 shows a
~schemati cnother exanple of the constant current circuit. As shown in FIG
13, a three-teffiGel 16yndol 6BG ared sshemniibldiapeanss awhdvimy L8

enpl oyed. Also, FIGs. 14 and 15 show still further exanples of the

const ant exiersal appeararce ofsani unaigewneproducing Apparatsys flansAst ors TR
may be enpl oyed. r di to e..arrang nt of the ipage reproducing
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rreproduci ng apparatus 50 in which the '

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_0f 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 imag_é 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 contro_lled 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. 1In the following description, ders.cript.io'n will be made on a

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




| i ght .source unit 52. can be controlled in response to the swing notion of
the supporting unit 53. In addition to the arrangenent of the

above-descri bed i mage reproduci ng 25 apparatus .50, thisgmshehiveaboom of -
the i mage reproduci ng apparatus includes neans for detecting the sw ng
notion of the supporting unit 53. Therefore, parts corresponding to those
of the inmage reproduci ng apparatus D are identified by the sane 9
Decenber 2005 41 reference nunerals, and further description thereof wll

be omt : iothA and 16B are schematic diagrams showing an external
appearant:egﬂ%ﬁtlﬂalgs(ﬁlrmgé- reproduci ng apparatus 70. As 5 shown in FIGs. 16A
and 16B, in addiionsyPpbPEimPOVmidessRi el QYORRYSe | wer
supply unit 51, the Iilgﬁt sﬁce unit 52, the suppor?‘l3 ngre?rﬁot&‘g%,n and t he

~hol ogr apkippat#ine §ilais eqitsppedl with aSgertlitnéibggapept tiphve ofRPRr at us 70
additionally includes a sw ni; motion detecting unit 71 as” swing notion lo
det ect i nguppredingr udatebBi nglnhthet rnsgeofrepriodyoiny appdrates EQpporti ng
unit 53. The swing notion detecting unit 71 is disposed at a position on
the eXte&ieR Hie Swpperignguaniabaaig svongakhdyr siaxachgn therddresidonf t he

tin i t | aced i initial node, 15 and t i tion
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apparatus 70 detects the change in the magnetic field caused by

10 the permanent magnet 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 detecfing 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 reproducing apparatus 70, when the reed switch 73
turns on, a single pulse is supplied to the light source unit 52.
In the image reprodﬁcing 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 sﬁpporting unit 53. For example, the image reproduciﬁg
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.




above-descri bed external appearance, the swing notion detecting unit 71
detects the status of swing notion of the supporting unit 53, and the
light source unit 52 is controlled based on the detected Daswber 203 Now an
electric circuit arrangenent of the imge reproducing apparatus 70 will be
.described with reference to FIG 1721 In the foll ow ng description,
description wll be nade on a case_l?h which the light source unit 52 is
equi pped with a [ight 9 Decenber 2005 42 emitting diode. The supporting

unit 53 of then r | : vS i i th: er nanent
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direction indicated by an arrow on the permanent magnet 72 in FIG ,
t he magnéffiddl C4ai387of farhexpenpleeat thgnepht2soaredangid 59Theln sthieg noti on
detecting unit 71 of the inmage . reproducing _ apparatus 70 detects the ]
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apparatus 70, a nmethod for detecting '
the image reproducing apparatus 70, as shown in FIG. 18, when

b

10 a pulse signal PI supplied from the swing motion detecting unit
71 1s inputted to the integrated circuit “74HC4538” of the
monostable multivibrator 74 at a terminal A, then the integrated

' circuit “74HC4538” contiriuously generates a pulse signal PO at a.
terminal Q with a time constant tw (=0.7 - Cx * Rx) which is
- 15 determined by the statistic capacity Cx of the capacitor C and the
resistor value Rx of the resistor R provided in the monostable
multivibrator 74. In the image reproducing apparatus 70, if a
time period coi'responding to the time constant tw elapses, then

the light emitting diodes 641 and_ 642 are turned off.

20 In the image reproducing apparatus 70, as shown in FIG.

| 19, the swing motion detecting unit 71 continuously supplies the
pulse signal P1 including a plurality of pulses to the light source
unit 52 as far as the swing motion continues in the supporting
unit 53. In the image reproducing apparatus 70, if the

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




20. the status of swing notion of the supporting unit 53 is not linmited to
t he above nethod, but any other nethod can be enployed. However, the

nmethod for detecting the status of swing notion is desi reabédentben@oosont act

systemin which it is hard to give a dunping effect to the swi ng notion of
the 25 supporting unit 53. For exanple, the inmage reproducing apparatus 70
may enploy a nethod using a magnet pi4éce and a coil, a nethod using |ight
such as with a photo-interrupter and 'so on, as a nethod for detecting the
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functions as a trigger signal in the light "source unit 52, so that the
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‘time. In nore specific terns, in_the imge reproduci ng apparatus 70, as
~ shownS i nWoxds,18) thieekmage neprodumiggabpparasps VOd theopulbe siginad noti on
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10 unit 52 receives the next pulse of the pulse signal P1 before the
pulse signal PO 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
fime period corresponding to the time constant tw, the light

15 emitting diodes 64; and 643 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

2.5 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




the light emtting diodes 641 and 642 are turned off. 20 In the inage
reproduci ng apparatus 70, as shown in FIG 19, the swing notion detecting
unit 71 continuously supplies the pulse signal Pl includimgsemberaoedity of
pul ses to the light source wunit.52' as far as the swing notion continues
in the supporting wunit 53. In the inmage reproducing apparatus 70, if the
- 25 supporting unit 53 substantially §§ops the swing notion so that the

swi ng notion detecting unit 71 does not detect the status of the sw ng
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the swi ngheotdreargimentnofuthé Khagd erepriothidinghtagsatdivg 70 odpe 641 and
~ 642 are turned off. In other 5 words, in the inmage reproducing apparatus
70, the pubnestablel mbbivdbantos (He corswinesd an aelecteid ghuterst )ofand
keeps the,status foi the ti per.i od Qobges ondjng to the tinme constant tw
each 5ti POQWe sevgral wandredsust A, swhighevaduealspopasiderably. spaale si gnal
P1 fromthe swn tion detecting,unit If the light source lo unit 52
recei ves &°hECHER r%gl‘gétr}bfa t‘f?;l%ggean'%‘?ﬁgéo Flbethich pe a%LﬁCl@ﬁtﬁpgnal PO
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descri be@phpereratesl towt dlecbeicpoaracsdasuaiptibs 1dvEage reproduci ng
dpparatus 70, the swing notion detecting unit
10 -~ In the 1mage 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 dépending 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




71 detects the status of swing notion of the supporting unit 53, and the
“ l'ight source unit 52 is controlled based on the detected 20 result.

~Further, if a viewer touches the supporting unit 53 to @iDRembskROWs MOt i oN
to the supporting unit 53, the light source wunit 52 is turned on.in
response to the swing notion given by the viewer. If the predeterm ned
time period is elapsed and/or the sd@porting unit 53 substantially stops
its swing notion, making 25 the swing notion in the supporting unit 53 not
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-generated intermttently. Alternatively, any nodifTcation can '
' 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 .su'pporting 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 mqtion performing unit 81 is a unit for
L - performing a swing motion on the supporting unit 53. - This
- 20 swing motion perfoi'ming 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 pérform' 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




. made thereon depending on how long a tinme period is elapsed after the

sw ng notion becomes not detectable in the supporting wunit 53 before
turning off the Iight source unit 52. For exanple, 20 i notiRehBBOL005
reproduci ng apparatus 70, the nonostable nultivibrator 74 may be repl aced
by a tiner, or any software may be executed by a CPU (Central Processing
Unit). Furthernore, a sequencer or the |ike may replace the arrangenent of
the nonostable multivibrator 74. 25 Now description is nmade on one
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qet ecti ngagsi in Kﬂfhié}het}iéfﬂ@ht 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 generat:es 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 641 and 642 on and making the diodes stay on for a
- predetermined period of time. That ié, in the image reproducing
apparatus 80, the ihtegrated circuit “74HC4538” continuously
generates a pulse sigrial at a terminal Q-bar for a time constant
25 cdrfesponding to a time constant tw: (=0.7 + Cxy 'Rxl) which is
determined by the statistic ca’pacity' Cx1 of the capacitor C; and
the resistor value Rxi of the resistor R: provided in the

monostable multivibrator 82. In the image reproducing




15 reproduci ng apparatus 80 additionally includes a swi ng notion
performng unit 81 as swing notion perform ng neans for perform ng sw ng
notion on the supporting unit 53. The swi ng notion perfopmdegmpe 2oddl i s a
unit for performng a swing notion on the supporting unit 53. This 20
swing notion performng unit 81 can be constructed by using a technol ogy
simlar to that of a netronome, for éﬁarrpl e. As will be described | ater
on, the swing notion performing unit 81 is arranged to |ncI ude a coil or

he Supp s RN TS S 0 e peRod bR " VB Bl

53 in a c%ﬂg ﬁ%artwdl Qo PRINYY %ﬁe{rﬂgzlfé/“ BifRt i o tién”%'tﬁi&é”%? %i ng a

predet erm ned perio | mage "r €produci hg appar at'us

exhi-bi ti gappErtInBesaitPss RO s ﬁh%@?aﬁﬁsﬁﬂ'&@;@c%r?rﬂ?én%ﬁ ce, the
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suppor t i egnitiing diddeshe4| aght 6deurmeturmet &f. . and the swi ng notion
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~ supporting unit 53. That is, in the image reproducing apparatus

B +
.

10 80, the integrated circuit “74HC4538” continuously generates a
pulse signal at the terminal Q for a predetermined peribd of time
_corresponding to a time constant twe (=0.7 * Cxz R.Xz) Which 18
'detern_lined by the statistic capacity Cxz of the capacitor Cs .a'nd
the resistor value Rxs 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 monostablé

- multivibrator 83 at__é 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 apparafus 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 twi elapses. With this arrangemen't, in the

image reproduéing apparatus 80, after starting the swing motion




motion performing unit 81 has a nonostable nultivibrator 83. 15 In other
words, in the inmage reproducing apparatus 80, sinilarly to the '
above-descri bed i mage reproduci ng apparatus 70, the sw rgpasdmed 2068 ect i ng
unit 71 generates a pulse signal indicative of the result of detection of
the status of swing notion, and when this pulse signal is supplied to the
I'i ght source unit 52, 20 this pulser§?gnal serves as a trigger for turning
‘the light emtting diodes 641 and 642 on and .making the di odes stay on for
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capaci ty tiningopeiioe canasipond@ly 80dhd tieneasirsdtemtvibye Rxi of the
resistor R provided in_the. nonostable nultivibrator 82. In the inmge
reproduci ng 9 Baudhesy theointzapppradusiag, apparhéusi 8 eerplogs an
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corresponding 'to a tinme constant tw2 (=0.7 Cx2 'Rx2) whichis

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-run_ning oscillation circuit 85 is

- energized, ‘the coil 86 generates a magnetic field and this

magnetic field causes an electromagnetic force with the

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

53. Thus, a swing motion is caused i_n.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 ai'teri the start of the swing motion in the

20 supporting unit 53 and before at least the timing period

B corresponding to the time constant tw: 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 se]f-startiﬁg

manner. Accorrdingly, the swing motion status may be kept for a




~determned by the statistic capacity Cx2 of the capacitor C2 and the
resistor value Rx2 of the resistor R2 provided in the 15 nonostabl e
multivibrator 83. At this tine, in the inage reproduci ng ppEshEdrUH080, a
pul se signal generated fromthe nonostable nultivibrator 82 in the power
~supply unit 51 is supplied to the integrated -circuit "74HC4538" of the

nonostable nmultivibrator 83 at a tePflinal B so as to serve as .a masking
20 signal for masking the pulse signal inputted at a ternminal A as a
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corresponding to the tinme constant tw el apses. th this arrangenent, in

the image repMdaawlileppach of tBe,abéverdescribéddmhge yeprodimingn 9
Decenmber 2005 49 in the supporting unit 53, the supporting unit 53 will be
mai nt%i napparatusibhy 7Iﬁ)t8(8 AS jgaref on i hichte Lightessurdeoisswingabdyper i od
corresponding.to the tine constant tw2. Further, the image reproducing
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unit 81. he” 1 mage 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 h_dlographic

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 apparatlus 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




apparatus 80, when the free-running oscillation circuit 85 is energized,
the coil 86 generates a magnetic field and this magnetic field causes an
el ectromagnetic force with the 15 permanent magnet 84 propdieshbat 20d®e part
of - the supporting unit 53. Thus, a swing notion is caused in a
self-starting manner in the'supportigg unit 53. Accordingly, in the inmge
‘reproduci ng apparatus 80, even if t P swing notion is stopped due to any

external cause after the start of the swing notion in the 20 supporting

unit 53 0 | t L. fql : re ndi n t-he tine
const ant PP HB IR RO M RBr HfeesinY hoSBRas ErhEtinh: e
above- desgr4 [ t4 QN. Cry e.f e
reprodyc?ﬁ&ﬂggggﬁggggiggﬁ %@ﬁﬁ% tIg's&?ﬁgg§§fﬁgﬁ?3£€§@§ﬁ$ﬁggd%qgﬁgl. Thus,
the swi ngma@s | epesiubmst @ppadatast BO PPEItinEteR teorPe8pbnbly tan action

made by the viewer, but it can be startedin a self-starting manner. _
Accor di nghypset bf tdvé rapowe idescribed simmgeb areipaod Uainga ap iRecenize 7005 50
pr-edet er m ned 8eriod of time and considerabl e advantage may be provi ded

for the VEepee
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- Lype of ghowearERIG.N28Nktilddy 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 seurce 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, barsed on
the driving electric power supplied from the power supply unit 91.
The light source unit 52 may be including a plurality of
sﬁbstantial 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




hol ographic stereogramis rotated in a repetitive manner with respect to
the light source so that a reciprocal notion is performed on the

irradi ating position on the hol ographic stereogram NowgghadefR@L2005
reproduci ng apparatus having such 15 an arrangenent will be hereinafter
described. FIGs. 22A and 22B are schematic diagranms show ng an external
appearance of an inmage reproducing aﬁ"ﬁarat us 90. As shown in FIGS. 22A and
22B, conponents constituting the imge reproducing apparatus 90 are
roughly ci. L fied im0 the 20 follow ng units. The inmage reproducing

- apparatu lggﬂil{é Ifx«illllj:rg ged to include a power source unit 91, equipped with

s ove Sunel miepabingayfiy 480 A(S0ad 1 BRNRIoI siian pbypes o
light enigthinddng parcieallyhwith kespect Worhé bigelpldte2869 3hasceipRakt | ng
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10 operated based on a driving electric power supplied from the
power supply unit 91. In more specific terms, the supporting
_uni_t 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
15 to the front direction to a tilted status in which the rotating
‘member 102 is tilted in a twisting manner iﬁ 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. | |
20 Similarly‘ to the above-described holographic stereogram
- display unit 54, the holographic stereogram display unit 94 has a
holding member 104 for holding the hblographic stereogram.
.U_nlike the aforesaid holding member 62, as shown in FIG. 22B,
the holding member 104 is attached so as._ to form a right angle
25 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




1o unit 51, the power supply unit 91 has a power source 97 such as a

~ -battery and electric circuits, not shown, for performng notion on the
~light source unit 92 and the supporting unit 93 within tbeedehiber p8d5 space
of a base place 96 of the inmge reproducing apparatus. Further, the power
supply unit 91 has a switch 98 15 for__carrying out sw tching between the
ON- node and OFF-nobde of the power SLf’ﬁpI y. Simlarly to the above-descri bed
light source unit 52, the |Ilight source unit 92 is attached to one end of a
coupl i ng - uppergi ng unit 93. The light source unit 92

I rradiat ggé%&gg%lrlg tljécllmrslafﬁrgﬁtg%avi ng a predeterm ned wavel ength which is
utilized upon bgi h Rn'f@q:r aphi qr gmin dga : driving
electric pomerﬁgiu%pfjﬁel(hjl%rom @' gg&famslﬁégaﬁg ﬁﬁ?? 9 .@ﬁ@ﬁedﬁ%ﬁlﬁgource
unit 52 nayitb®lj nhkutingime Mhotn tdeteltinghenandbals doéposed @i thaur ces
such as light emtting diodes 25 arrayed in a line fashion or including a
li near | ibgtite splatee YMmdef e appwhssi seppbpt ucdt Sy¥st eAs Wit hwilhebe
arrangene ts,ﬂg&i |'i ght squrce unit 92 can irradiate substantial parallel
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the lower end @iccobdingPperthéamitigedtnt 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

displa'y 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 hologfaphic stereogram

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

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

detecting unit 95 dertlécts 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 apparatué' 90 will be described Wiﬁh 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 1052




so as to take a counterbal ance. The supporting unit 93 is 10 operated based
on a driving electric power supplied fromthe power supply unit 91., In
nore specific ternms, the supporting unit 93 can be rot abgshdethber p@Etiti've
manner froman initial status, which will be described |ater on, in which
.the major surface of the hol ographic stereogramdisplay unit 94 is
oriented 15 to the front direction to%a tilted status in which the rotating
menber 102 is tilted in a twisting nmanner in the forward and reverse
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“the turniggfeti A7 45 éWanged, 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 sw-itch 108, the status of the reed switch 108
is turned on, causing a pulse signal genér_ated ‘therefrom, and
this pulse signal is supplied to the light source unit 92.

In the image réproducing_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 105z 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




supporting unit 93. According to the arrangenent of the inmage reproducing.

lo apparatus 90 exhi biting the above-described external appearance, when

the supporting unit 93 rotates in a repetitive nmanner argOUssbmide 2005 -

supporting shaft 101, the hol ographic stereogram display unit 94 is

rotated in a repetitive manner. In this way, in the inmage reproducing

~ apparatus 90, it becones possible t o 565 performa reciprocal notion on the

irradiating position of the reproducing light with respect to the
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93 and the 1ighT source unit 92 is controlled based on the result of
detection. Nextccaordéhgctsi theidetingeniangefetheoimidie iﬁé@ﬁ@dd&ﬁ{goduci ng
apparatus 90 will be described with reference to FIG ~ 23. "In the Tollow ng
descri pt agpawkaty i 90; othevi holographic osteredgrame cam vibe cbwingablght
source unit 92 is equipped with a light emtting diode, |In the inmage

repr o@luc mgvaépm &t ngpgguzwménangm vothceespeot tozhealightpsometa s9 of
light em{ting diodes 105 and 1052 9.Decenber 2005 54 .connected. in parall el
and consf"‘gﬁit fgl}‘ﬁFéWEOfEﬂ 19P6LS Hﬁgqufyﬁﬁdﬁé% 1I5FAdEHABE: BASHEORhe | i ght

- emutingof! odee MBtoANHd8°dikhy SR ngBRREC e oIS GHIREC
- magnet 17ejahidod I ThRrBRN, Ofhe VRIREE: cAnl SBSeivEYR P RePURI0E

appar at us
) manner a reproduced image created in the holographic
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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 appai'atus 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
_t'he supporting unit 93 so as to turn the same, the light source
unit 92 can be turned‘ on In response to the turning motion. Ifa
predetermined period of time elapses and/or the supporting unit-
20 93 substantially st(;ps its turning, leading to a status in which
the turning motion cannot be detected, then the light sourbe unit
92 can be turned off. Accordingly, in the image reproducing
apparatus 90, the viewer need not carry out svﬁtching 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




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 1o detected by wBi®ederbat pgo3Oti ON
detecting unit 95. As a result, the rotating status of the supporting
unit.93 can be detected. In the inmage reproducing apparatus .90, simlarly
to. the aforesaid inage reproducing 5§pparat us 70, the turning notion
detecting unit 95 enploys a reed switch 108 responsive to the 15 magnetic

field. T hSaq Tqna .eed _swi tch
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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 holograp‘hic stereogram display
unit 94, and the tur_ning motion detecting unit 95, the image
reproducing apparat.us 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 '1s a unit for
performing a turning motion on the supporting unit 93. This
- turning motion performing unit 111 is constructed so that
25 ma'gnetic 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.




that a reciprocal nmotion is performed on the irradiating position of the
reproducing light with respect to the hol ographic stereogram Therefore,
t he viewer can observe in a repetitive nmanner a-reproducafeddimae 2005at ed
In the hol ographic 1o stereogram w t hout noving the viewer's viewpoint in
spite of the fact that the inmage reproduci ng apparatus has nerely a sinple
~structure. In addition, in the inage ¥eproduci ng apparatus 90, the turning
notion detecting unit 95 detects the rotating status of 15 the supporting
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in which the turning notion cannot be detected, then the |ight source unit
92 can beuppowingf finitc88r dlwl yghitnsotiece naget r@Praddcithe tappanat us 90,

the viewer need not carry out sw tching between_ the turning-on node and
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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 1183.
In the image reproducing apparatus 110, similarly to the
above-described imége reproducing apparatus 80, the integrated
L circuit “74HC4538” continuously generates a pulse signal at a
-~ 20 terminal Q-bar for a time period corresponding to a time constant
twi (=0.7 * Cx1 * Rxy) which is determined by the statistic cépacity
Cx, of the capacitor C; and the resistor value Rx1 of the resistor
R: provided in the monostable multivibrator 112. In the image
réproducing apparatus 110, if the time period corresponding to
25 the time constant twi 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 iinage reproducing apparatus 110, the pulse signal




5 status of the turning notion continues for a predeterm ned period of
time. In addition to the arrangenent of the above-described inage

reproduci ng apparatus 90, this nodification of the inmge HeRHYYOHHS
apparatus includes neans for driving the supporting unit 93. Therefore,
parts 1o corresponding to those of the inage reproducing apparatus 90 are
i dentified by the sane reference nunefal s, and further descri ption of such
parts will be omtted. FIGs. 24A and 24B are schematic diagrans show ng an
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capacitor Cz and the resistor value Rxz of the resistor Rz provided
10 in the monostable multivibrator 113. With this arrangement, in
the 1mage 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 ét least for a
timing period corresponding to the time constant twx.
15 In the image reproducing apparatus 110, the supporting
unit 93 has a permanént*magnet 114 provided at part thereof,
~ and a free-running oscillation circuit 115 connected with a coil |
116 1s provided as the turning motion performing unit .111. In
the image reproducihg ‘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 eIectromagnetic
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, 1n
25 the image reproducing appara_tus 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 béfore at least the timing

period corresponding to the time constant tws has elapsed, the




supporting unit 93, the light source unit 92 and the turning 5 notion
performng unit Il are controlled based on the detected result, and the
supporting unit 93 is controlled inits action.. Now an e@l@sdekiber gogscui t =~
arrangenent of the inmage reproducing apparatus 110 will be described with
reference to FIG 25. In the follow ng description, description will be
made 1o on a case in which the |ight ource unit 92 is equipped with a
light emtting diode. In the imge reproduci ng apparatus 110, simlarly to

the aforesaid i mage _reprgducin parat.us_8 t power.  suppl y.dnht 91
has a oRBGRED| AL Bk dvesiBRY hER i Yone il chPhy BHidRcRibRYL, |
"TA4HCAS538\14- : yrning notion performng unit 111 has a nonostabl e
mul tivi brgg oﬁ%&néﬁct?ﬁfell mage reproduci ng apparatus 110, simlarly to the
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"74HCA538" continuously generates a pulse signal at a 20'term nal Q bar for
a time phrisothe dneapenahogonoperformingnshantl 11t wiThe®, the Quiningx1)
- which is determined by the statistic capacity ©Cxl1 of the capacitor Cl and
the risi snotionacam b staftedanrthe supportingronit 88 im a kelfnstzotingl e
mul tivibrator 112. In the.inpage _.reproducing apparatus 110, if the tine
peri od cBRaBBHSENd nécp@rgmgﬁ_@ tihee turBing: metlienapst@fuss  eant ket ur ni ng
eni t 11 ngoanbautedodSt ha HRSe e RS OnpY. | A ¢ HENmaad crBate ng -
et ot i ondvadtiaetor Rt e okt d fit B Sikwid" RIS Ko CRuAPT i ng
- otion depgchirPnyBitedP CAA BR 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 Iierformed ,
on the irradiating position of the rays of light with respect‘to'the
holographic stereogram. Alternatively, by 'Usihg_ the principle of
a torsion pendulum, the light source is turnably moved in a
repetitive manner W_ifh respect to the holographic stereogram so
20 that a reciprocal mét_ion is performed on the irradiating position
~ of the rays of light with respect to the holographic sterebgram.
Thus, the relative reciprocal motion can be maintainéd between
the  light source and the holographic steréogram 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 i'eprodhcing apparatus has

merely a simple structure and consumes electric power at a low




utilized as a trigger for performng a turning notion on the supporting
unit 93. In. other words, in the inage reproducing 5 apparatus 110, the
integrated circuit "74HCA538" continuously generates a puleemdpegPEds at the
termnal Qfor a predetermned period of tinme corresponding to the tine
constant tw2 (=0.7 *CX2 * RX2) which is determ ned by the statistic
capacity CX2 of the capacitor C2 and®%t he resistor value RX2 of the
resistor R2 provided io in the nonostable nultivibrator 113. Wth this

Curning RBeton ArCORAIEEG,aR: T, ARAREE YRt CrhBReRb oo 11

mai nt ai n ' t UL AL t i@n ) q{%gga Ieﬁﬁf [y ..Nng

peri od cé)bﬁérclgg%gﬁdi hgbgg)ltgﬁe ttBi ne%g)xﬁgtrﬂadr%? t 2. % In e P|Rr571151(%‘ﬂ:ﬂeﬂp;i‘rcoduci ng

. appar at U%téﬁ@agfm sqmagé-l ngvhilei t xﬁakhﬁg ather mgieradneé 1fpArovi ded
at part thereof, and a free-running oscillation circuit 115 connected wth

a coi |l tignberpoméd dédsks upon urchsegrving othper immgeng amit héhceln the

i mage reproduci ng apparatus 110,. when the free-running 20 oscillation

circust significantaglvantagaearobe pwigedefon the viemainetic field and this

magnetic fiel d&gﬁses an el ectromagneti.c .forcggwith t he Berma.nen_t magnet -

114 provided a Quﬁbrtt}é(‘? ﬂﬁé’er@%or}{ﬁ‘ﬁ@gjn en3. desqrgbed gy ntBg noti on
i d.i f-start,i . th ti it, 93.
| 'ﬁiféﬁﬁfﬁ@r’#@ﬁﬁf S-@rﬁh‘g‘v{f}%gge”?EE?%%Qﬁﬁg%s%B%?g{nfﬁ%@fgré%noiher[]eof .
ur ni i i : . ANY: ]
t ur ni ng %ﬁorg’%ns’i ?%g‘ms%ﬁ%ﬁo#ﬁﬂr}gl%%ﬁ&g% Ealgh? béﬁgr(go%fbaﬁég{s({}% h%i?‘%i m ng
Reriod co8RNAMFeifA. t NPt iR eRTbaB! th\V\BeNasn §bARRRI bﬁe}h‘:ﬁ Qal%.\cenber

2005 59 Swing notion Wl resune owing to the above-descri
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 image recorded on the holographic stereogram:
fabricated by the holographic stereogram fabricating apparatus
1s reproduced by the image reproducing apparatus, the present
invention can be applied without difficulty to a case in which a
20 fabricated holograin is held on the holographic stereogram
| display unit of the image reproducing apparatus and a viewér
observes the hologram held on the holographic stereogram
display unit.
| While in the above-described embodiments, 'descriptio_n'
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,




self-starting action. As described-above, the inage reproducing apparatus
110 has the turning notion performng unit 111. Thus, the turning 5 '
motion can be started in the supporting unit 93 in a sel fgSd@kidengotgnner .
Accordingly, the turning notion status can be continued for a

predeterm ned period of tinme and great advantage can be provided for the
viewer in spite of the fact that theélarrangenent can be driven at a | ow
l.evel electric power 10 consunption. As described above, according to the

| AR e AR, T BTN BT SEETT
S14n9%01 KOTSNES R 06 RARLL LA RaEVRY 2 s QSRR HoHRR d Frbaloar i

posi ti onhef 5 tlieht axpdriure phécedd anrdeﬁhfﬁstinf&ma@iorh 95 e@paBfceslt Byeogr am

AlternatiVvely, by uSing the principle o a torsion pendulum the Tight

sour ce i sheunnageyreprogthicingaappepatisi ve manner with respect to the
hol ogr aphi c stereogram so 20 that a recjprocal notion is perforned on the

irrads ati ng po¥Yhilen inoftheneabaye-dgsanibae wmhodements, t desheiftaongr aphi c.
stereogram Thus, the_relative reciprocal notion,can be maintai r}ed bet ween
the |ighhagoubeenanmade mogﬁ&phlmaﬁ%wsemﬁwmga appanates nitAEd peri od

o eAen 1 6 BB Ea BB SHAE of RET HAMRTEMIEY 2
v e KRBT, | D Ophghe! T Aiioh e TR SBRRR AN, .,
- 1.ow 9 DegephabeWORt &F an irradiating apparatus in which reproducing
| 10 light is irradiated on the holographic stereogram.
Furthermore, while in the above-describ'ed embodiments,
- description has been made on the case in which either the light
source or the hdlographic stereogi'am 1s moved With respect the
other, the present invention may be applied to any case in which
15 relative or rreciprocal motion i1s performed on the reproducing
light which is irradiated onto the major surface of the
holographic. stereogram. For e)iample, the present invention
may be applied to a case in which both of the light source and the .
~ holographic stereogrém 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 mitror or the
like, and this mirror or the like is rotated, turned, etc., so as to
cause displacement in the aﬁgle of incidence of -the reproducing
light. |

25




| evel . "Accordingly, in the image reproducing apparatus, it becones
possible to reproduce reliably the hol ographic stereogramimge- while
maki ng the viewer free from cunbersone task upon observemedhber PBEE, and
hence 5 significant advantage can be grovided for the viewer. Al though the
i nvention having been described inits preferred formwth a certain
degree. of particularity, other changes, variations, conbinations and

sub- combiWEH AGNES @TeATVEEDIRte therein. It is therefore to be understood
that any io nodifications will be practiced otherwi se than as specifically

descri bedl.her eAn imid roépanii aygaraem fol iepasdien@ichagei ddth reéordele |
present invention. For exanple, the present Tinvention can be applied not to

hol ogr aphirc ashelagrgmams ddiolographliogteregrathabyi s, lightt bgpeture Irockss,above
descri ption has been nmade-on the enbodi nents in which an i mage recorded on
t he hol odgreppiigingt er eogram- fabricated by the hol ographic stereogram
fabricating aeﬁar atus is reproduced by the inmage reproduci ng apparatus,

t

t he pPesen silay imears fpmkoldg theohologramt omihef halograplhio stereaggamn whi ch

a 20 fabricat.ed hologramis held on the hol ographi c stereogram display
unit of t@a‘alﬁﬁwlﬁ%m%@eﬁ%r atus and a viewer observes the hol ogram

“above: descr i bAERSBEN i Erahaes ToAtpaCii B oreBrodHsas She imegease i n
a ol ogr 4tF & O Pelrant bf PR Ml i U TS Bl Soni <
| ;ngeogrqﬁééﬁ;reproduced by the imge reproduci ng apparatus, 9 Decenber '
IR, power supply for supplying driving power to at least the light source;
and
supporting means for supporting the Iight source and swingably
moving the light source in a repetitive manner with respect to the hologram
or the holographic stereogram being held by the display means so that a
15 reciprocal motion is performed on an irradiating po sition of the reproducing
light with respect to the hologram or the holographic stereogram;
wherein the light. source includes a plurality of point light sources

disposed in a linear array.

' 20 2. Animage reproducing apparatus according to claim 1, wherein ea ch
of the point light sources is arranged to irradiate reproducing light having

constrained diverging angle.

3. An image reproducing apparatus according to claim 1, wherein the

25  light source includes a linear light source.

4, An image reproducing apparatus eiccording to claim 1, wherein the

supporting means has at least two supporting points electrically insulated




61 the 'present invention may be applied to a case in which the hol ographic
stereogram has only 2D image data recorded thereon by a |ight exposure
-process and this information is reproduced by the imge FBrBEHZIOR
apparatus. .5 Wiile in the above-descrifped enbodi nents, description has
been nmade on the inmage reproducing apparatus for reproducing the

i nformati on recorded on the hol ographic stereogram the present invention

may be a i : Whiadiati i i.ch

Copr odug, ol eadtPpfflr A ERORTE R, IS ubplied e IR il o e

Fur t her mojjght %b@tﬂr@u@ﬁ%é%ﬁﬁﬁoﬁﬁ?g?bﬁﬁ@! enbodi nents, description ha's
been made ©On the case I'n which either the Iight source or the hol ographic
stereogramis noved with respect the other, the present. invention may be
applied to any case in whi-ch 15 rel ative or reciprocal notion is perforned
on the reproduknngnage gbproshicityg | spparatadi atcodding to tdiginred owheueinate of the
hol ogr aphi ¢ stereogram For exanple, the present invention may be applied
to a Gasdight epircke bes rsmbothieg | mgans sfour centmollinghan aoimmrtapfi airsdgr eogr am
are fixed. and the reproducing light 20 emtted fromthe fixed |ight source

i s | ed tcuppbedifrem the rayyepsinply sherughythensupporking poirtspr ocess of

reflection on a mirror or the like, and this mirror or the like is
rotated, turned, etc., so as to cause displacenment in the angle of

i nci dence. of t}le Jf eproduci i %ht. 25 62 WHAT IS Al Iﬁ: 9 Dt%cenber
2005 6. n 1mage reproducing apparatus according to claim 4, wherem the

| light source includes a constant-current means for keeping an amount of
10 current supplied from the power supply through the supporting points
| constant.

7. - An image reproducing apparatus -according to claim 1, further
comprising swing motion detecting means for detecti ng swing motion of the
15  supporting means, wherein the light source is controlled based on a result of

detection by the swing motion detecting means.

8. An image reproducing apparatus according to claim 7, wherein the
; )~ swing motion detecting-means detects the swing motion of the supporting
- 2 0 means based on changé of magnetic field caused by the swing motion of the

supporting means.

9. An image reproducing apparatus according to claim 7, wherein the
light source is turned on for a period of time based on the re sult of detection

25 by the swing motion detecting means.

10. An image reproducing apparatus éccording to claim 9, wherein the

light source is turned off when a period of time corresponding to a time



1. An i'mage reproduci ng apparatus for reproducing i mage data recorded on a
‘holrogram or a hol ographi c stereogram by a |ight exposure process,
conprising: 5 display nmeans for hol ding the hol ogram or phwcBebegraEmhi C
stereogram and displaying an inmage thgfeon; light source for irradiating
reproducing light for reproducing the 1mage data on the hol ogram or

hol ographi ¢ stereogram being held by the display neans; 10 power supply
for suppl r 00RO i i ng
01 SUPP! Ot b0 oROURY ekt BBGELATLY B SN 5ot 1A ARARNS
source |qngaﬂ§ﬁﬁﬂapgx§ manner with respect to the hologran1 or the

hol ogr aphi ¢ stereogram being held by the display neans so that a 15
reciprocal notion is performed on an irradiating po sition of the
reproducing light with respect to the hol ogram or the hol ographic

st er eogr anli. whkneimagbe répigiucsnr appamtisdrzoadipigurtel idainof 1 pofurthdri ght
sources disposed in a linear array, 20 2. An inmage .reproducing apparatus
accor di ngompasiagewingmetienrperfomhingmegahe foopatforinghg ssong cestion ofr r anged
to |rrad|gte reproducing light having constrained diverging angle. 3. An
i mage reph@SuBPAGINEHPWRASUS according to claim 1, wherein the 25 |ight
source includes a linear |ight source. 4. An inage reproduci ng apparatus
according to cIa|n11 wherein the supporting neans has at Ieast t wo
supporti poi {s. electrlcalléllnsulated 9 Dec ng 63 ch ot her
and el ect'ri GHRAPRRRIUS o i 10 1QGaime 1 §%urce

{hrough 1f sugge w%e,%h%sdetém@g HERRELS ecPetg&lxjr?g' O ADRAL 36 I 19

- to claim

10  supporting means, wherein the swing motion performing means is controlled

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

'13.  An image reproducing apparatus according to claim 12, wherein the
swing motion performing means keeps swing motion of the supporting
15 means for a period of time 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 performirig means stops the swing motion of the supporting
20 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.

15.  An image reproducing apparatus according to clann 12, wherein the
llght source is controlled based on the result of detectlon by the swing

25 motion detectlng means.



5 light source has snoothing nmeans for controlling an anount of current
supplied fromthe power supply through the supporting points. 6. An inmage
reproduci ng apparatus according to claim4, wherein the 9.0dcghbesRorsxe
includes a constant-current neans for ggeping an anmount of 10 current
supplied fromthe power supply through the supporting points constant. 7.
An i mage reproduci ng apparatus according to claim1l, further conprising

swi ng moti@n %hqﬁagwrmﬂﬁcﬁg aﬁﬁal%aé aeeoﬁﬂl%qona A @f whidfeinlthe

supporting nmeans, wherein the ITg source Is contro ased on a result

of . det es¥ingn raptibhe p@ﬁmmiﬁgt imGariet gafomts MRRNSswig AthdtiBid o efHeduci ng
apparatus according to claim /7, wherein the sw ng notion detecting neans
detects tduppeviing nedrisan Déelf itartingparmnneg 20 means based on change of
magnetic field caused by the swing notion of the supporting neans. 9. An

i mge reproduci ng apparatus. according to claim7, wherein the 1ight source
is turned on for a perjod of tine based on the re sult of detection 25 by
the swi ng 7ot iR imagscilunginatingappacatuadfor itgdiatiag repuedneingdpghtainus

accor di ngﬁho claim9 OX\/nere' n the |light source is turned off when a period
of time CHIPEEARR & golesaphigleseogaaniier remodusing Bnagatata seearded t he
result of .detectipn by the.,sw.ng not .i.on detectin s is elapsed. 11.
An i mage %%Sdﬁeﬁ%a%’p&{r Q%%shcge&ffﬂlﬁn%gst{emar%ghy nﬁ%"t KEPOSULS si ng
SW ng not | rform ng neans for performng swing notion of the

supporti r%)%ﬁ’ggtﬁg.cgf@ﬁ%ﬂgi'nage reproduci ng apparatus according to claim11,

forth er COgH%ﬁiSBgrcgé"%"d}Qrfﬁﬂtiétﬂik ﬂ%hgcti ng neans for detecting sw ng

‘mption of th supp I'ng nmeanss rein the swing notion performng
meanggi s cont ik &%upply for supplying a driving power to the light source; and

supporting means for supporting the light source and swingably
moving the light source in a repetiti ve 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
15 orthe holograp}ﬁc stereogram;
wherein the light source includes a plurality of point light sources

disposed in a linear array.

: f)' 18. An image illuminating apparatus according to claim 17, wherein each
20  of the point light sources is arranged to irradiate reproducing light having

constrained diverging angle.

19.  An image illuminating apparatus according tor claim 17, wherein the
| light source included a linear light source. | . .
s _

20. An image illuminating apparatus according to claim 17, wherein the

© supporting means has at least two supporting points clectrically insulated




based on the result of detection by the swing notion detecting neans. 13.
An"image reproduci ng apparatus according to claim 12, wherein the swng
notion perform ng neans keeps swi ng notion of the supporbiptgedber®goss for a
period of time based on the result of getection by the swing notion
detecting neans. 14. An inmage reproduci ng apparatus according to claim 13,
wherein the sw ng notion perform ng neans stops the swing notion of the

ti f ; fo ot . i i t ant
supporti %ﬂﬁpeé@ﬁﬂﬁléi‘ ér?e clRchRTE h@g/f?tlﬁfghggpﬁg rﬁﬂc@?ﬂgﬁdﬁcﬁe{?g% ?Lllﬁn’plS/' fdfpgonst an

based on the result  of tectio g neans is

el apsed. [ight sﬁﬂr&éfﬂﬁ@ughﬂh@%ﬁ)@@i@p@ih@é,us according to claim 12, wherein
the |ight source is controlled based on the result of detection by the

swing 25 notion detecting nmeans. 9 Decenber 2005 65 16. An i nmage
reproduci ng apparatus according to claim1l, wherein the swi ng notion
per f or mi rl.meahn iperdeoritmmidatinpnapparatis aocondingeo dapndld,i wheraanhei n a
self-starting manner. 5 17. An image illum nating apparatus for irradiating
r epr oducilightl seiiceohas smhotdthingmeans ool coptaplling ahearmgmanof aurre nt
r epr oduci ng i,gg e data recorded, on the hol ogramor the hol ographic

I

st er eogr SHRPH§AITremthepayeer S1ppinshronghathgtswpposing peints. © | i ght source for
irradiating light; 10 power supply for supplying a driving power to the
I'i ght source; and supporting neans for supporting the |ight source and

fwe:ﬂﬁﬂ m AR e fihics “_%gggé%ﬁﬁbéggﬁrbﬁsy E%?ﬁzgi?ﬁ?ﬁ% Eg@ﬁﬁ? Bion i s
Fespect i Ee ot s SR 3RsEl sy’ TP REHGID an Fioufh e
1T ghtoSoWehort NGRS ArBi AL p¥wRt BBy HuiehS AWeC §8pporting points

constant,

“23.  An image illuminating apparatus according to claim 17, further
comprising swing motion detecting means for detecting swing motion of the
15  supporting means, wherein the light source is controlled based on a result of .

detection by the swing motion detecting means.

24.  An image illuminating apparatus according to claim 23, wherein the
~ swing motion detecting'means detects the swing motion of the supporting
20 means based on change of magnetic field caused by the swing motion of the

supporting means.

25. An image illuminating apparatus according to claim 23, wherein the
light source is turned on for a period of time based on the result of detection

25 Dbythe swingniotion detecting means.

26. An image illuminating apparatus according to claim 25, wherein the

light source is turned off when a period of time corresponding to a time



di sposéd in a linear array. 18. An image illum nating apparatus accordi ng
toclaim17, wherein each 20 of the point light sources is arranged to
irradi ate reproduci ng Iight having constrained divergi ng dtgh®er 2805 An
image illum nating apparatus accordinggfo claim17, wherein the |ight
source included a linear light source. 25 20. An image illum nating
apparatus according to claim 17, wherein the supporting nmeans has at |east
two supp i J I i Y. at e r . each
ot her angfﬁsg%ttfle%@g\?grﬂﬁs&éﬁgqufe %#g%htﬁgg%gev\er gﬁlﬁggﬁog&ﬁéﬁﬁg} ght
source thheaadiddlansapporting points. 21. An inmage illum nating apparatus
‘according to cl ai nPZO, wherein the 5 |ight source has snoot hing neans for
controlling an anount of curre nt supplied fromthe power supply through
the supporting points. 22> An inmage illum nating apparatus according to
cl ai m 20,2%herAnnithhge Hhghinatg apparsiusdascerding stantlaimuil 7enfurtteans f or
keepi ng an amount of 10 current supplied fromthe power supply through the
suppoiSt | pIppIisng svemsmation @RS formirigmegans Ifbu pertatingg appag ahosoaofor di ng
to claim17, further conprising swing notion detecting neans for detecting
swi ng nottheSupportitg mBa88pporti ng means, wherein the |ight source is
~controlled based on a result of. detection by the swing notion detecting
means. 24. An inmmge illum nating apparatus according to claim23, wherein
the sw not | on. det ect,j ng. neans detects the sw ng notion t he
supporti rfg:20 A%aﬁ?agﬁsghngﬁlr%%g?&%fa%gﬁ@@‘?r@mg el @éﬁ’%eggb Tswi ng
MRl ﬁfgca{ngﬁgisigﬁﬁv%@fg' PR AecRe hladd R adiet il S5hE SRR 024he

10  supporting means, wherein the swing motion performing means is controlled

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

29.  An image illuminating apparatus according to claim 28, wherein the
swing motion performing means keeps swing motion of the s upporting for a
15 period of time based on the result of detection by the swing motion detecting

means.

30. An image illuminating apparatus according to claim 29, wherein the
“swing motion performing means stops the swing motion of the supporting
20 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.

31. An image illuminating apparatus according to claim 28, wherein the
light source is controlled based on the result of det ection by the swing

25 motion detecting means.




I'i ght source is turned on for a period of tine based on the result of
detection 25 by the swing notion detecting neans. 26. An imge

iI'lum nating apparatus according to claim25, wherein thepdckgikr 3an5 ce i s
turned of f when a period of tine corregponding to a tine 9 Decenber 2005 67
constant based on the result of detection by the swing notion detecting
neans i s elapsed. 27. An image illum nating apparatus according to claim

swi ng ot in it R HINmaif MBhatRudFecqdh e do TIRER JENRBIGRIBETD . s
accor di NGipoClAbibA7 geiﬂfr}ﬁlﬁ rREARY Oﬁetﬁ&qﬁw e "@%Hng” &l@h@ﬁt Igh0 ¢hgans for

detecting svm ng notion of the 10 supp I ng neans rein the swing notion
per f or m n@peaisg ntctBihrosdlEbtha tpe result of detection by the
swi ng notion detecting neans. 29. An inmage illum nating apparatus according

to claim28, wherein the swing notion perform ng neans keeps sw ng notion
of the s upporting for a 15 period of time based on the result of detection

by thé swikg nbniinregeeteprodugngrappasat BoforAeprodumng limagenddta mgcartzar at us
according to_claim29, wherein the sw ng notion perform ng neans stops the

swi ng notdioh helogmem enplulegraphio s@a@@ram byrlightesipiosurey fconpresing :
corresponding f.o a tine cons sed on the result of detection by the
swi ng notion ?Iéléﬁ’lrﬁﬁa%g?fsh‘iﬁg a'}f‘sh@lb%@m %therh@@gmpmﬁ]sif@:@pg@m

appar at us gmug to.cl ai 8 wherein the |ight source is controlled
based on g@w‘”ﬂﬁgg BBy the swing 25 notion detecting neans. 9

V?E g(rareﬂi:)ﬁr ¢ ﬁgOS hg%t s%urce fdrnial’lgde('hfl:ltlllllgu %ﬁr%hhgglgaﬁ)lg%t %})rulsep%gggéfjﬂgntﬂetl%l Cgl al m 27,
10  data in the hologram or the holographic stereogram being held by the display
means; |
power supply for supplying a a driving power to at least the light
sdurce; and ‘
“supporting means for supporting the light source and turnabl y moving
15 the display means in a repetitive manner with respect to the light source so
that a reciprocal motion is performed on the irradiating. position of the
‘reproducing ﬁght with respect to the hologram or the holographic stereogram
being held by the display means: |
wherein the Iight' source includes a plurality of point light sources

20 disposed in a linear array.

34.  An image reproducing apparatus according to claim 33, wherein each
of the point light sources is arranged to irradiate reproducing light havi ng
constrained diverging angle. |

25 |
35.  An image reproducing apparatus according to claim 33, wherein the

light source included a linear light source.



swi ng notion perform ng neans performs the swing notion on the supporting
nmeans in a self-starting manner. 5 33. An i mge reproduci ng apparatus for
reproduci ng i nage data recorded on a hol ogram or a hol ogrseBhBest®BE0gr am
by 1ight exposure, conprising : display neans for holding the hol ogram or
t he hol ographi c stereogram and di splaying an image thereon; |ight source
for irradiating reproducing light for reproducing the image 10 data in the

hol ogr am tn@nh%% ?éiﬁioagégﬁg_r Sﬁﬁéﬁ%@%ﬁ:&&dﬁ% gogc%iaf&eiggj,i @@tg@ipg ans;

power suppl'y for supplyi‘ng I'ving power
sour ce; w@,ggr [ $iiaP Nale ih@h : nabl y
novi ng %g@)lpﬁe sﬁalbglgs %g% |tér%%g repg‘?llg P?géﬁ@ré r11%1rQ %\}iet%ﬁ%;agglpzlgétm%égﬁt he

light soulem &sch bitesr and elecni®patverds isapplied Frsrhahegsbwer §ishliyrtoatizat i ng
position of the reproducirng light with respect to the hol ogram or the

ol ogr apHightsoereotiraophhiké sgppettthgopoinse di spl ay means; wherein the |ight
source includes a plurality of point light sources 20 disposed in a |inear
array5 34. An image reproduci ng apparatus according to claim 33, wherein
each of the point light sources is arranged to irradiate reproducing |ight
havi ng XbnstAlilmagarepogduamgaapparaies ageordang itostjaim epbf,caberaiy thepar at us
accordi ng.to cl ai m§3, whereiin the |ight sourﬁe i ncluded a linear |ight
source. 9ighcaEee baysmoothEng AmGarsglor epnaallmg g smewntust susent ng to

claim 33, wherein th supporti an as at | east two sup porting points
el ectri célwﬁ?aﬁ@t po‘r‘{?%n%"ggﬁﬁ tgf%’é% @ﬁ&%@&@% ®OP¥%er is supplied from
the power supply to the :

10 38. An image reproducing apparatus according to claim 36, wherein the
light source includes a constant-current means for keeping an amount of
current supplied from the power supply thrbugh the supporting points

‘constant.

15 39. An iniage reproducing apparatus according to claim 33, further
. comprising turning motion detecting means for detecting turning motion of
the supporting means, wherein the light sour ce is controlled based on result

of detection by the turning motion detecting means.

20 40. An image reprdducing apparatus according to claim 39, 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.

25 41. An image reproducing apparétus according to claim 39, wherein the
light source is turn on for a period of time based on the result of detection by

the turning motion detecting means .



| i ght source through the. supporting points. 5 37. An inage reproducing
apparatus according to claim 37, wherein the |ight source has snoothing
means for controlling an anount of current supplied frogddtemperguossupply
t hrough the supporting points. 10 38. A i nmage reproduci ng appar at us
according to claim36, wherein the |ight source includes a constant
-current neans for keeping an anmount of current supplied fromthe power

supply t RUINA R aLpaRLNGIRORDbaraeoRstaing 18 ARimARL| MARReiRcpEOduCi ng

apparatus according to claim33, further conprising turni'ng notion

det ect i ndigtaassurterisdetreed ioff wheni agerivid off (bhe édiespiiing i180a TBABS,
wherein the light sour ce is controlled based on result of detection by

t he 't ur niconstaitti basedeor cthientesmitaof de2éctith bnthentgeing photivai deteetingr at us
according to claim39, wherein the turning notion detecting nmeans detects
the tur nimgamtﬁdﬁpﬁﬁ .the supporting neans based on change of magnetic
field caused by the turning notion of the supporting neans. 25 41. An

i rrage5reproduci ng apparatus according to claim39, wherein the [|ight
source is,furn on for a perjod of tine based gon the result of detection by
the tur nﬁ#b ot I3ES & riQ@CH%ﬁ@Pﬁ%H@ aSeeEHBE! top ey 33, Aemprgiag

r epr oducin grding to claim4l, wherejn the 1i.ght rce is

.appar gt us _ac i, oy
t ur ned oftPﬂ%ﬂ nmaofﬁ)éjrip(%fo&’fmpgr’r@%ﬁr o OREOREING tirping mel %t‘égtt Based on
th I ' glel [ det i [ I d.
e 5B LA 1 EOEn et A B, SR ofERES e 20°°
turning ne}iRReRfd Wil MBABA JPhd SipPsHEntdind! YthdFRh PReCfurhite
10 motion performing means is controlled based on the result of detection by

the turning motion detecting means.

44.  An image reproducing apparatus according to-claim 43, wherein the
turning motion performing means keeps the turning motion of the supporting
15 means for a period of time based on the result of detection by the turning .

motton detecting means.

45.  An image reproducing apparatus according to claim 44, wherein the
turning motion performing means stops the turning motion of the supporting
20 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.

46. An image reproducing apparatus according to claim 43, wherein the
light source is controlled based on the result of detection by the turning

25 motion detecting means.




supporting nmeans, and further conprising turning notion detecting neans

for detecting turning notion of the supporting neans, wherein t he turning
10 notion performng nmeans is controlled based on the reswdcembed2dtEct i on
by the turning notion detecting neansy; 44. An inmage reproducing apparatus
according to claim43, wherein the turning notion perform ng nmeans keeps
the turning notion of the supporting 15 neans for a period of tinme based on

t he resulg7 of t; ] i i : An
i mage T ept5aud R0 o T red i B g I LB T hSreifithe T
mot i on pentfidhpi ReotimESerfbRAing ekt hétdorBs | R @&mﬁﬁg BIRRAT td'ghé0 means
after a period of tine corresponding to a tine constant based on the
resul t ofsuppbeting aredns inlesdlfirstinmiggnmiahacr.det ecti ng means is el apsed. 46.
An i mage reproduci ng apparatus according to claim43, wherein the |ight
source is controlled based -on the result of detection by the turning 25
-nmotion detecting neans. 9 Decenber 2005 71 47. An inmage reproducing
apparatus according to claim42, wherein the turning notion perform ng
‘means perfornms the turning notion on the supporting neans in a
self-starting manner.




