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(54) Three-dimensional photograph and process for making the same

(57) A process for manufacturing a three-dimen-
sional photograph (1) includes:

establishing a three-dimensional coordinate sys-
tem (1', 2', 3') and subsequently generating a three-
dimensional spatial image (9) within the coordinate
system (1', 2', 3') ;

dividing the image (9) into a plurality of pixels (90)
and subsequently storing spatial data and color da-
ta of the pixels (90) in a memory;

dividing the image (9) into a plurality of image layers

(11) along a direction corresponding to a coordinate
(z, r) of the coordinate system (1', 2', 3");

providing a plurality of transparent plates (12, 22,
33) and coloring a side surface of each of the plates
(12, 22, 33) at positions (122) corresponding to the
pixels (90) in a respective one of the image layers
(11), based on the spatial data and the color data in
the memory; and

combining the transparent plates (12, 22, 33),
thereby forming the photograph (1).

FIG.2
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Description

[0001] This invention relates to a three-dimensional
photograph and a process for manufacturing the same.
[0002] The improvement of this invention is directed
to a conventional three-dimensional photograph dis-
closed in US Patent No. 5,363,159. A process for man-
ufacturing the conventional three-dimensional photo-
graphincludes generating spatial and color data relating
to an outside surface of a three-dimensional surface,
such as a human subject, forming a mold having a con-
cave surface corresponding to the outside surface of the
subject, molding a hollow transparent plastic shell in the
mold, applying a photographic material on an inside sur-
face of the shell, and exposing the photographic mate-
rial to provide a colored image on the photographic ma-
terial for display through the transparent material of the
shell. It is difficult to make the mold during this process,
thereby resulting in high costs for making the conven-
tional three-dimensional photograph. Moreover, the
aforesaid conventional three-dimensional photogra-
phisunlifelike.

[0003] An object of this invention is to provide a three-
dimensional photograph which is inexpensive to make.
[0004] Another object of this invention is to provide a
process for manufacturing a three-dimensional photo-
graph, which does not require a mold-forming step,
thereby resulting in lower manufacturing costs.

[0005] Still another object of this invention is to pro-
vide a lifelike three-dimensional photograph.

[0006] According to one aspect of this invention, a
process for manufacturing a three-dimensional photo-
graph includes:

establishing a three-dimensional coordinate sys-
tem and subsequently generating a three-dimen-
sional spatial image within the coordinate system;
dividing the image into a plurality of pixels and sub-
sequently storing spatial data and color data of the
pixels in a memory;

dividing the image into a plurality of image layers
along a direction corresponding to a coordinate of
the coordinate system;

providing a plurality of transparent plates and color-
ing a side surface of each of the plates at positions
corresponding to the pixels in a respective one of
the image layers, based on the spatial data and the
color data in the memory; and

combining the transparent plates, thereby forming
the photograph.

[0007] Preferably, each adjacent pair of the transpar-
ent plates are interconnected by means of a transparent
adhesive layer which is made of a material that has a
refractive index the same as that of the transparent
plates, and an assembly of the combined transparent
plates is coated with a transparent protective layer.

[0008] According to another aspect of this invention,
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a three-dimensional photograph includes a plurality of
combined transparent plates. Each of the transparent
plates has afirst side surface and a second side surface.
The first side surface of one of each adjacent pair of the
transparent plates abuts against the second side sur-
face of the other of the pair of the transparent plates.
The first side surfaces of the transparent plates are
colored so as to form a three-dimensional image.
[0009] These and other features and advantages of
this invention will become apparent in the following de-
tailed description of the preferred embodiments of this
invention, with reference to the accompanying draw-
ings, in which:

Fig. 1 illustrates how a spatial image of a person is
divided into a plurality of pixels in a computer during
a process for manufacturing a first preferred em-
bodiment of a three-dimensional photograph ac-
cording to this invention;

Fig. 2 illustrates how the spatial image is divided
into a plurality of layers along a Z-axis of a first
three-dimensional coordinate system that has three
coordinates (r, 8, z) during the manufacturing proc-
ess of the first preferred embodiment;

Fig. 3 illustrates how a plurality of semi-spherical
cavities are formed in a top surface of each of a ver-
tical stack of overlapped transparent plates during
the manufacturing process of the first preferred em-
bodiment;

Fig. 4 illustrates how each adjacent pair of the trans-
parent plates are interconnected by a transparent
adhesive layer during the manufacturing process of
the first preferred embodiment;

Fig. 4A is a fragmentary sectional view of the first
preferred embodiment;

Fig. 5 illustrates how a spatial image is divided into
a plurality of layers along a Z-axis of a second three-
dimensional coordinate system that has three axes
(X, Y, Z) during the manufacturing process of a sec-
ond preferred embodiment of a three-dimensional
photograph according to this invention; and

Fig. 6 illustrates how a spatial image is divided into
a plurality of layers along a radial direction of a third
three-dimensional coordinate system that has three
coordinates (r, 6, z) during the manufacturing proc-
ess of a third preferred embodiment of a three-di-
mensional photograph according to this invention.

[0010] Referring to Figs. 1, 2, 3, and 4, a process for
manufacturing a first preferred embodiment of a cylin-
drical three-dimensional photograph 1 according to this
invention includes the following steps:

(1) establishing a first three-dimensional coordinate
system 1' and subsequently generating a three-di-
mensional spatial image 9 within the coordinate
system 1' by a known three-dimensional photo-
graphic technique, as shown in Figs. 1 and 2;
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(2) dividing the image 9 into a plurality of pixels 90
and subsequently storing spatial data and color da-
ta of the pixels 90 in a memory, as shown in Fig. 1;
(3) dividing the image into a plurality of image layers
11 along a direction corresponding to a coordinate
of the coordinate system 1', the layers 11 having
uniform thickness, as shown in Fig. 2;

(4) providing a plurality of circular transparent plates
12 of uniform thickness, each of which has a flat first
side surface or top surface and a flat second side
surface or bottom surface, and coloring the top sur-
face of each of the plates 12 at positions 122 cor-
responding to the pixels 90 in a respective one of
the image layers 11, based on the spatial data and
the color data in the memory, as shownin Fig. 3; and
(5) combining the transparent plates 12 such that
the top surface of one of each adjacent pair of the
plates 12 abuts against the bottom surface of the
other of the pair of the plates 12, thereby forming
the photograph 1, as shown in Fig. 3.

[0011] In order to color the transparent plates 12, a
plurality of semi-spherical cavities can be formed at the
positions 122 in the top surfaces of the transparent
plates 12 by laser beams emitted onto the top surfaces
so as to be filled with colorings, based on the color data
in the memory. Each of the semi-spherical cavities has
a depth that depends on chrominance of a respective
one of the pixels 90. Alternatively, the top surfaces of
the transparent plates 12 can be colored by a printer
that is connected electrically to a computer, in which the
memory is disposed.

[0012] In case the semi-spherical cavities are formed
atthe positions 122 in the top surfaces of the transparent
plates 12, each of the bottom surfaces of the transparent
plates 12 can also be formed with a plurality of semi-
spherical cavities at positions corresponding to the po-
sitions 122 such that a plurality of spherical sealed
chambers are defined between each adjacent pair of the
transparent plates 12, thereby permitting colorings to be
filled into the sealed chambers.

[0013] In the coordinate system 1', each pixel 90 has
three coordinates (r,0,z). The image 9 is divided into the
layers 11 along a Z-axis of the coordinate system 1'. The
step (5) includes the substeps of superposing the trans-
parent plates 12 along the Z-axis of the coordinate sys-
tem 1', and interconnecting each adjacent pair of the
transparent plates 12 by means of a transparent adhe-
sive layer 13 which is made of a material that has a re-
fractive index the same as that of the transparent plates
12, as shown in Figs. 3 and 4. Preferably, the super-
posed assembly of the transparent plates 12 includes a
non-colored uppermost transparent plate 12 and a non-
colored lowermost transparent plate 12, and is coated
with a transparent protective layer 14 (see Fig. 4A)
which is made of a material that has a refractive index
the same as that of the transparent plates 12.

[0014] Fig. 5 shows a second preferred embodiment
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of a three-dimensional photograph 2 according to this
invention, which is shaped as a rectangular prism and
which is similar to that shown in Fig. 3 in construction,
except that the transparent plates 22 are rectangular.
Preferably, a second three-dimensional coordinate sys-
tem 2', which has X, Y, and Z axes, is used instead of
the first three-dimensional coordinate system 1' (see
Fig. 2).

[0015] Fig. 6 shows a third preferred embodiment of
a three-dimensional photograph 3 according to this in-
vention. Unlike the previous embodiments, the transpar-
ent plates 33 are flexible, and are formed integrally and
extend along a spiral path so as to form a roll of film,
which has a colored inner surface and a non-colored
outer surface. Each adjacent pair of the transparent
plates 33 are rectangular, and respectively have two ad-
jacent sides that are formed integrally with each other.
As such, the plates 33 are combined when the roll of
film is formed. During a process for manufacturing the
third preferred embodiment, a three-dimensional spatial
image is divided into a plurality of layers along a radial
direction of a third three-dimensional coordinate system
3', in which each pixel has three coordinates (r, 6, z).
The transparent plates 33 have uniform thickness Ar.

Claims

1. A process for manufacturing a three-dimensional
photograph (1), characterized by:

(1) establishing a three-dimensional coordinate
system (1', 2', 3') and subsequently generating
a three-dimensional spatial image (9) within the
coordinate system (1', 2', 3) ;

(2) dividing the image (9) into a plurality of pix-
els (90) and subsequently storing spatial data
and color data of the pixels (90) in a memory;
(3) dividing the image (9) into aplurality of im-
age layers (11) along a direction corresponding
to a coordinate (z, r) of the coordinate system
(1,2, 3);

(4) providing a plurality of transparent plates
(12, 22, 33) and coloring a side surface of each
of the plates (12, 22, 33) at positions corre-
sponding to the pixels (90) in a respective one
of the image layers (11), based on the spatial
data and the color data in the memory; and
(5) combining the transparent plates (12, 22,
33), thereby forming the photograph (1).

2. The process as claimed in Claim 1, characterized
in that the step (4) includes the substeps of:

forming a plurality of cavities at the positions
(122) in the side surfaces of the transparent
plates (12, 22, 33); and

fitting colorings into the cavities, based on the
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color data in the memory.

3. The process as claimed in Claim 1, characterized

in that the step (4) includes the substeps of:

emitting laser beams onto the side surfaces so
as to form semi-spherical cavities at the posi-
tions (122), depths of the semi-spherical cavi-
ties depending on chrominances of the pixels
(90); and

fitting colorings into the cavities, based on the
color data in the memory.

The process as claimed in Claim 1, characterized
in that the step (4) includes the substep of printing
the side surfaces of the plates (12, 22, 33) at the
positions (122).

The process as claimed in Claim 1, characterized
in that the step (3) includes the substep of dividing
the image (9) into the image layers (11) along a Z-
axis of the coordinate system (1', 2'), the step (5)
including the substeps of superposing the transpar-
ent plates (12, 22) along the Z-axis of the coordinate
system (1', 2') and interconnecting each adjacent
pair of the transparent plates (12, 22) by means of
a transparent adhesive layer (13) which is made of
a material that has a refractive index approximate
to that of the transparent plates (12, 22).

The process as claimed in Claim 1, further charac-
terized by the step of, after the step (5), coating an
assembly of the combined transparent plates (12,
22, 33) with a transparent protective layer (14).

A three-dimensional photograph (1) characterized
by a plurality of combined transparent plates (12,
22, 33), each of the transparent plates (12, 22, 33)
having a first side surface and a second side sur-
face, the first side surface of one of each adjacent
pair of the transparent plates (12, 22, 33) abutting
against the second side surface of the other of the
pair of the transparent plates (12,22,33), the first
side surfaces of the transparent plates (12, 22, 33)
being colored so as to form a three-dimensional im-
age (9).

The three-dimensional photograph (1) as claimed
in Claim 7, characterized in that each of the color-
ed first side surfaces of the transparent plates (12,
22, 33) is formed with a plurality of semi-spherical
cavities, each of which is filled with colorings.

The three-dimensional photograph (1) as claimed
in Claim 7, characterized in that each of the color-
ed first side surfaces of the transparent plates (12,
22, 33) is flat, and is printed.
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10.

1.

12.

13.

14.

The three-dimensional photograph (1) as claimed
in Claim 7, characterized in that the first and sec-
ond side surfaces of the transparent plates (12) are
circular, the transparent plates being arranged one
above another so that the photograph (1) is cylin-
drical.

The three-dimensional photograph (1) as claimed
in Claim 7, characterized in that the first and sec-
ond side surfaces of the transparent plates (22) are
rectangular, the transparent plates (22) being ar-
ranged one above another so that the photograph
(1) is shaped as a rectangular prism.

The three-dimensional photograph (1) as claimed
in Claim 7, characterized in that each adjacent
pair of the transparent plates (12, 22, 33) are inter-
connected by a transparent adhesive layer (13)
which is made of a material that has a refractive in-
dex approximate to that of the transparent plates
(12, 22,33).

The three-dimensional photograph (1) as claimed
in Claim 7, further characterized by a transparent
protective layer (14) coated on the combined trans-
parent plates (12, 22, 33).

The three-dimensional photograph (1) as claimed
in Claim 7, characterized in that each adjacent
pair of the transparent plates (33) respectively have
two adjacent sides that are formed integrally with
each other, the transparent plates (33) being flexi-
ble and extending along a spiral path so as to form
a roll of film.
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