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WHITE- LTGHT COLOUR-ENCODED PHOTOGRAPHY TOR RENDERING HOLO- IMAGBES IN A& DIFFRACTIVE SCREEN

J J Lunaz:ri

Campinas State University ~— Yoo Paula - Brazil

INTRODUCTION More experimental results and analytaical
calculations will be published elsewhere.
The capahility of color -encoding the continuous

sequence of views from a scene was demonstrated OBTAINING AN ENLARBED IMAGE

1 a previous paper by Lunazz:i: (1), We <how  the
scheme for this process in Figure La) where white aAn  enlarged image may be cbtained if a

light from a black and white obiect is diffracted diffractive screen 1s used as in  Lunazzi £{3¥(4)

at a diffraction grating and then phatographed un canatituting an interesting rcase of enlarced

caolour fi1lm Two rays of differsnt wavelengths holo-images (images that may keep the continuous

reaching the plane af the color photographic film harizontal parallanx).

determine the wtereo representation of an object This cacse can he @asily interpreted by

point White liqght ie represented by wide consider ing that the sequence of views focused at
rontinuous  tines, short  wavelength  light by the diffractive screen allows for observing a
thinner continuous 1ines wiliile 3 langer

single view from each sinale point of visw, the

wavelength value ts represented by dashed lines one that corresponds ta the wavelenogth that,

Since the wawvelength may have any value within being diffracted from the screen is precisely
the continubus visible spectrum, this directed to the supil o©of the observer. The

case constitutes a new situation of continuous focusing effect of the screen  allows for this,

stereo-nphotoaraphy . A natural ProcesRs af while the wavelenath diversity allows for the
decading is represented in Figure 1b) where a continuaus horizontal parallax. We show in
Adiffusing white light woource was added from the Figure Pa) how tweo image points are reconstructed

~ide of the develored photographic film One in front of the screen. The quality of this
white—1ight ray that wmatches the furmer position proress depends mainly DN the
atk an incident [ receives the spertral
¥ = wavelength-reeroduct iomn capat by of the
rharacter istics 0t the registered point  when .
rhotograerhic process, as bunazzi (3) demonstrated
traversing e photogr aphic 5] ieler it

by substituting the registering process for a
(haracteriees a situatian of light path reversal, ) )

direct projection process, obtaining high quality
anid tne ideal result coryesponds to project ad
and many centimeters deep 1mages

i

white—Yiaht pownt being focused at the arinainal

ahject posi1bion

Thiw situatiron genmerates o pseudosScOpIl 1mane of THE WAVELENETH-REPRODUET TUN PROGL B
the obiwm.t, as SeREn From a oo bain dintance,
whnee colow depends on the horizantal rosition One limitation appears at the moment of

0f the ohserver photoaraphing, since for a deep scene large focel

depth is needed., and & very reduced aprerture must

NHEEAINING AN ORTHOSCI 1 IMACE Le used, so increasing exposure times.

N more  imeortant limitatian arises from the
The image Can be made ot thoscopic by twa non--phiysital condition which is deriwvad from
pquivalent procedures. conventional color shotoararhy The
It Dbserving the light as giffracted to the three—chromatic procedure 1s reasonably good far
symetrical diffraction order of the grating, as direct wviswal applications but dones npt allow tn
reported by Lunazzi () give to a traversing ray of whitte light the
11} Peversing the slide by flipping 1£t through a wavelendth + f the original inmcident ray . The
central vertical aWis, as repressnted in Migure tranamited ray receives a large wavelength hand
1c ) This case can bs bBetter understpod Ly its carrespanding to the transmissiaon property of one
similarity to the ca=ze of flaipping 30 color ur up to three dye films on the photograph

glasses 1n sterceo phetography



Light that should be monochramatic exits the film

With more tham one-third of the visibile spectral

range.

A5 a first reasoning, we  interpreted that the
more reduced bBandwidths correaspond ta those
wavelengths that more clusely mateh  the peak
values of the sensibility of o dye If we

cansider that the interwval between the extreme

wavelengths (red-blue) shouyld be registered as a
sequence af sharp points with a sifngle wavelength

value, the actual situation involves the juining

of many points  whose tiandwidth has a  CcoOmmor

wavalength value. The result aof this is that
what can be seen from one point  of view is  an

extended segment whaose length is about one third

of the length separating the ewtreme reglatered

Points (red-blue)

We show in Figure 241 a ray tracinng scheme fear
the problem. We considered that anly an
intermediate image paint hecomes diffracted
{shadowed regimn o©on the figure) due tu 1ts

extended bandwidth The sharpness uf the

image
and the location af points in  depth becames
clearly disturhed
It is surprising to obser ve that, even =o, the
photographs hay giwver a renresentat jion of depth

limited to the case of whivcts that are not very

far from the plane of the diffrartion grating

From one extreme ta angther gof the ahservation

region, scenes appear differentiated, while no

distontinuous transition is noticeable when

looking argund. This technique we named

"holophatography” and, although the registration

stase could be replaced by a non-diffractive

process {i.e. Prtotoaraphing through an

inter ference filter With continuous varying value

of wavelength transmicsion! the combinat jan

between the two diffraction complementary

hrocesses gives an intrinsic quality toe it

Since halography resulted from the combination of

dn interference and a diffraction frocess, it ig

interesting tg searcﬂFar ey  combinations opf

these processes There is an interference PYLCEES

that could be included 171 our  double-diffractiaon

Process to soplve the rrablem of wavelenath

selectivity, which is Lippmann {&4) phntoagraphy

This technique allows, in theary, for the true

reproduction of the wavelength value and was

demonstrated by Fleisher et al. (7} ta allow AHar

the superposition af ten photographed images

being individually separated by the chromatic

selectian of inter ference filters. Our

experimental results stimulate us to obtain nice

sharp deep imayes through o prucess  whicih wWould

then cambinate dif{fraction encoding,

interfarenctial registlering and drffract 1ve

reconstrunrtion
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b)

Figure 2: a) Representation of two 3D image points by means of

a diffractive screen.
b} Mixing of rays due to insufficient chromatic selectivity.



b)

Figure 1: a) The photographing of a diffracted image.
b) Inverse path reproduction process.



