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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an image
processing apparatus capable of outputting three-dimen-
sional image data for carrying out a three-dimensional
image display, relates to an image pickup system, an
image display system, and image pickup display system
each of which includes the image processing apparatus,
relates to an image processing program causing a com-
puter to operate as the image processing apparatus, and
relates to a computer-readable recording medium in
which the image processing program is recorded.

BACKGROUND OF THE INVENTION

[0002] An image display apparatus for carrying out a
three-dimensional image display has been ever used for
various purposes such as for games, CAD (Computer
Aided Design) systems, aircrafts, or medical devices.
[0003] The three-dimensional image can be shown to
a user by providing both eyes of the user with object
image having an azimuth difference. This is the principle
of showing the three-dimensional image to the user.
Known are the following typical ways to provide the user
with the three-dimensional image.
[0004] The first one is the anaglyph principle. Accord-
ing to this principle, the user is provided with a red image
for the right eye and a blue image for the left eye, by
using an ordinary image display apparatus. In this case,
the user should wear an eyeglass provided with blue and
red films so that only the red image reaches to the right
eye and only the blue image reaches to the left eye, re-
spectively. Thus, the respective eyes of the user can re-
ceive only one of the two images corresponding to the
respective eyes.
[0005] The second one is the polarization eyeglass
principle. According to this principle, an image display
apparatus for the right eye and an image display appa-
ratus for the left eye are used, and polarization plates,
whose planes of polarization are orthogonal to one an-
other, are provided in front of the respective image dis-
play apparatuses, so that the images which have passed
through the respective polarization plates are combined
by a half mirror and directed to the user. In this case, the
user should wear an eyeglass provided with polarization
plates, whose planes of polarization are orthogonal to
one another, so that only the respective images that have
passed through the above-described polarization plates
can reach to the respective eyes of the user. Thus, the
respective eyes of the user can receive only one of the
two images corresponding to the respective eyes.
[0006] The third one is the time-sharing shutter princi-
ple. According to this principle, images having respective
azimuth differences are periodically switched and dis-
played by an ordinary image display apparatus. In this
case, the user should wear an eyeglass whose shutters

for the respective right and left eyes are alternately and
periodically closed. The closing of the shutters and the
switching of the images are carried out in synchronization
with each other, so that the respective eyes of the user
can receive only one of the two images corresponding
to the respective eyes.
[0007] The fourth one is the parallax barrier principle.
This principle is disclosed in U.S. patent No. 6,392,690
(issued on May 21, 2002), for example. The following
description deals with this principle with reference to Figs.
19 and 20.
[0008] According to this principle, a three-dimensional
image display apparatus 150 is arranged such that (a) a
display device such as a liquid crystal display device 151
is sandwiched by upper and lower linear polarization
plates 162 and 163, and (b) a parallax barrier 171 is fur-
ther provided in front of a display screen of the liquid
crystal display device 151. The liquid crystal display de-
vice 151 includes pixel groups 164 each made of n pixels.
The pixels in the pixel groups 164 are disposed as fol-
lows.
[0009] More specifically, they are disposed like (R1,
G2, B3, ..., Rn), (G1, B2, R3, ..., Gn), (B1, R2, R3, ...,
Bn), and so on. Note that (a) the pixels in the same pa-
rentheses are assumed to belong to the same pixel group
164, (b) the R, G, and B indicate pixels that are driven in
response to color signals corresponding to red, green,
and blue colors, respectively, and (c) each subscript
number indicates one of the n azimuth difference images.
Thus, in the liquid crystal display device 151, the respec-
tive pixels displaying the azimuth difference images are
arranged R, G, and B in this order.
[0010] Note that the n azimuth difference images indi-
cate n images which are obtained by viewing an object
from 1 through n directions, respectively. The principle
of using n images is generally referred to as n-eye type.
[0011] The parallax barrier 171 includes a plurality of
slits each functioning as an opening section 172, and
light shielding sections 173, as shown in Fig. 19. In the
three-dimensional image display apparatus 150, the pix-
el groups 164 and the opening sections 172 are provided
such that one pixel group 164 in the liquid crystal display
device 151 corresponds to one opening section 172.
[0012] With the arrangement, the outgoing light from
the respective pixels in the liquid crystal display device
151 is fundamentally directed in all directions. The out-
going light from the pixels belonging to a same pixel group
164 passes through a same opening section 172 as
shown by optical paths indicated by arrows in Fig 19.
[0013] This allows that observation regions E1 through
En in which "1" through "n" images can be observed,
respectively, are formed in a space-division manner in
front of the three-dimensional image display apparatus
150 (see Fig. 20). For example, when a user put his or
her eyes in the observation region E1, the user can en-
tirely observe "1" image displayed by the liquid crystal
display device 151. Accordingly, when a user, on an op-
posite side of the liquid crystal display device 151 with
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respect to the parallax barrier 171, puts his or her respec-
tive eyes in any two observation regions among the ob-
servation regions E1 through En, the user can select one
of the "1" through "n" images so as to observe the three-
dimensional image. In other words, the user can observe
various three-dimensional images in accordance with an
angle in which the user views.
[0014] The fifth one is the lenticular lens principle. This
principle is disclosed in the foregoing U.S. patent No.
6,392,690, for example. The following description deals
with this principle with reference to Fig. 21.
[0015] According to this principle, a three-dimensional
image display apparatus 150 is arranged such that the
parallax barrier 171 is replaced with a lenticular lens 181
that is provided in front of the display screen of the liquid
crystal display device 151.
[0016] The lenticular lens 181 is arranged such that a
plurality of cylindrical lenses 182 are aligned on a sub-
strate 183, and such that one pixel group 164 of the liquid
crystal display device 151 corresponds to one cylindrical
lens 182. When a user observes the display screen via
the lenticular lens 181, an image which the user can ob-
serve is selected by the cylindrical lens 182 in accordance
with an angle in which the user views.
[0017] For example, when a user is in a direction (in a
direction indicated as a solid arrow in Fig. 21) where the
outgoing light from a pixel (hereinafter referred to as pixel
1) that displays an image of an object viewed from a
direction "1" passes through a principal point of the cy-
lindrical lens 182, the user can observe only the image
of the pixel 1 shown by a region indicated as two broken
lines. Thus, when the lenticular lens 181 is provided in
front of the liquid crystal display device 151, the effects
similar to those of the case where the parallax barrier
171 is provided are obtained.
[0018] As described above, the U.S. patent No.
6,392,690 discloses a technique for carrying out the
three-dimensional image display, however, does never
consider a technique for switching a three-dimensional
image and a two-dimensional image and for displaying
the image thus switched.
[0019] EP 0 830 034 discloses a binocular camera
which can realize panoramic view and stereoscopic view
during image sensing, and a binocular camera which has
two image sensing optical systems, a circuit for synthe-
sizing right and left sensed parallax image signals to a
panoramic image or a three-dimensional image, and a
display for displaying the synthesized image signal.
[0020] EP 0 953 962 discloses a display controller for
supplying serial pixel data to a scanned display, for in-
stance of the flat panel LCD type for use in an autoster-
eoscopic 3D display. The display controller comprises
memories associated with a memory controller which
controls reading from and writing to the memories. In
particular, during reading, the memory controller causes
the memories to be read in turn so that image data for
consecutively scanned pixels of the display are read from
different memories. During writing to the memory, the

memory controller causes pixel data for each different
view of a 3D image to be written in a respective one of
the memories.

SUMMARY OF THE INVENTION

[0021] It is desirable to provide an image processing
apparatus or the like that is capable of switching a three-
dimensional image and a two-dimensional image and ca-
pable of displaying the image thus switched.
[0022] According to the present invention there is pro-
vided image processing apparatus, comprising: reduc-
tion calculation means for reducing the number of a plu-
rality of input image data, corresponding to a plurality of
images that satisfy a lateral parallax relation with each
other; first selectors, each for selecting and outputting
either one of the input image data and the reduced image
data from the reduction calculation means; three-dimen-
sional processing means for combining the reduced im-
age data from the first selector so as to prepare a three-
dimensional image data; a second selector for selecting
and outputting either one of the three-dimensional image
data and the input image data from said first selectors;
and switching means for controlling how the first and sec-
ond selectors should select, respectively.
[0023] According to the image processing apparatus
having the above arrangement, a plurality of images that
satisfy azimuth difference relations, or parallax, with each
other are picked up with the use of a plurality of ordinary
image pickup devices, and input image data from the
image pickup devices are supplied, thereby ensuring that
a three-dimensional image data for three-dimensional
image display and a two-dimensional image data for two-
dimensional image display are switched and outputted
to an image display apparatus.
[0024] More specifically, when carrying out the three-
dimensional image display, the reduction calculation sec-
tion reduces the number of the respective input image
data in a lateral direction so as to prepare the plural re-
duced image data. The plural reduced image data are
combined by the three-dimensional processing section,
so as to prepare the three-dimensional image data. On
the other hand, when carrying out the two-dimensional
image display, it is possible to prepare the two-dimen-
sional image data by using one of the plurality of input
image data. The display switching control section can
switch and select which one of the two-dimensional im-
age data and the three-dimensional image data should
be outputted.
[0025] Thus, it is possible to realize the two-dimension-
al image display and the three-dimensional image display
with the use of a single device arrangement. For example,
in response to user’s instruction on switching of displays,
it is possible to switch the two-dimensional image display
and the three-dimensional image display, and to select
one of them, with ease.
[0026] In the image processing apparatus, it is prefer-
able that the reduction calculation sections are provided
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as many as the input image data.
[0027] With the arrangement, it is possible to carry out
the reducing the number of the plural input image data
simultaneously and in parallel. This makes it possible for
the three-dimensional processing section to prepare a
three-dimensional image data without a frame memory
that asks for a large memory capacity and the like. Ac-
cordingly, it is possible to simplify the device arrangement
of the three-dimensional processing section.
[0028] In the image processing apparatus, it is prefer-
able that the reduction calculation section temporally
switches the plurality of input image data and reduces
the number of the input image data thus switched, re-
spectively, so as to output the respective reduced image
data in a time-sharing manner.
[0029] With the arrangement, the reduction calculation
section temporally switches the plural input image data
and reduces the number of the input image data thus
switched, respectively. Accordingly, it is possible to re-
duce the number of the plural input image data with the
use of a single reduction calculation section. Because of
this, it is not necessary to provide plural reduction calcu-
lation sections so as to correspond to the number of the
input image data, thereby ensuring to reduce the number
of the reduction calculation sections.
[0030] In the image processing apparatus, it is prefer-
able that the reduction calculation section carries out a
thinning with respect to the input image data so as to
reduce the number of the input image data.
[0031] With the arrangement, it is possible to reduce
the amount which the reduction calculation section
should reduce the number of the input image data. This
ensures to realize an image processing apparatus which
allows the circuit scale to get smaller and allows the pow-
er consumption to lower.
[0032] In the image processing apparatus, it is prefer-
able that the number of the input image data is n (n: in-
teger of not less than 2), and the three-dimensional
processing section combines the reduced image data
corresponding to m (m: integer of not less than 2 but less
than n) input image data among the n input image data
so as to prepare the three-dimensional image data.
[0033] With the arrangement, it is possible to prepare
a three-dimensional image data with the use of the re-
duced image data corresponding to a predetermined
number of input image data that have been selected
among the inputted input image data.
[0034] An image pickup system in accordance with the
present invention, in order to achieve the foregoing ob-
ject, is provided with: (a) any one of the image processing
apparatus; and (b) an image pickup device for picking up
the plurality of images that satisfy azimuth difference re-
lations each other so as to obtain the plurality of input
image data, and for supplying said image processing ap-
paratus with the plurality of input image data.
[0035] An image display system in accordance with
the present invention, in order to achieve the foregoing
object, is provided with: (a) any one of the image process-

ing apparatus; and (b) an image display apparatus for
carrying out three-dimensional image display and two-
dimensional image display in response to the three-di-
mensional image data and the two-dimensional image
data that are outputted from the image processing appa-
ratus, respectively.
[0036] An image pickup display system in accordance
with the present invention, in order to achieve the fore-
going object, is provided with: (a) any one of the image
processing apparatus; (b) image pickup device for pick-
ing up the plurality of images that satisfy azimuth differ-
ence relations each other so as to obtain the plurality of
input image data, and for supplying the image processing
apparatus with the plurality of input image data; and (c)
an image display apparatus for carrying out three-dimen-
sional image display and two-dimensional image display
in response to the three-dimensional image data and the
two-dimensional image data that are outputted from the
image processing apparatus, respectively.
[0037] In the image pickup display system, it is prefer-
able that: (a) the number of the input image data that are
supplied to the image pickup device is n (n: integer of not
less than 2), (b) the image display apparatus can carry
out the three-dimensional image display of n-eye type
that has a resolution of (transversal w-line x longitudinal
h-line), where each of w and h is a positive integer, and
(c) the said image pickup device has a higher resolution
than a resolution of (transversal w/n-line x longitudinal h-
line).
[0038] With the arrangement, even in the case when
constituting an image pickup display system with the use
of an image pickup device having a different resolution
than an image display apparatus having a resolution of
(transversal w-line x longitudinal h-line), it is possible to
carry out the reduction calculations in the reduction cal-
culation section by using an image pickup device that
has a higher resolution than a resolution of (transversal
w/n-line x longitudinal h-line).
[0039] In the image pickup display system, it is prefer-
able that the image pickup device has different resolu-
tions for the respective input image data.
[0040] According to the present invention, an image
processing program, causing a computer to operate ac-
cording to said image processing apparatus, as set forth
above, when run on a computer. According to the present
invention, the image processing program is recorded in
a computer-readable recording medium.
[0041] In order that the present invention be more
readily understood, specific embodiments thereof will
now be described with reference to the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042]

Fig. 1 is a block diagram showing a structure of an
image pickup display system of a first embodiment
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in accordance with the present invention.
Fig. 2 is a block diagram showing how image data
flows in the case of carrying out a three-dimensional
image display in the image pickup display system
shown in Fig. 1.
Fig. 3 is a plan view showing the relation between
an image display apparatus and a user in order to
explain the three-dimensional image display based
on the parallax barrier principle.
Fig. 4 is a plan view showing the relation between
an image display apparatus and a user in order to
explain the three-dimensional image display based
on the lenticular lens principle.
Fig. 5 is a block diagram showing how image data
changes among blocks of the image pickup display
system shown in Fig. 1 in the case where a three-
dimensional image display is carried out by the im-
age pickup display system.
Fig. 6 is a block diagram showing how image data
flows in the case of carrying out a two-dimensional
image display in the image pickup display system
shown in Fig. 1.
Fig. 7 is a block diagram showing a structure of an
image pickup display system of a second embodi-
ment in accordance with the present invention.
Fig. 8 is a block diagram showing how image data
flows in the case of carrying out a three-dimensional
image display in the image pickup display system
shown in Fig. 7.
Fig. 9 is a block diagram showing how image data
changes among blocks of the image pickup display
system shown in Fig. 7 in the case where a three-
dimensional image display is carried out by the im-
age pickup display system, and especially is a block
diagram showing that an input image data has been
prepared by pickup apparatuses for the right and left
eyes, respectively.
Fig. 10 is a block diagram showing how image data
changes among blocks of the image pickup display
system shown in Fig. 7 in the case where a three-
dimensional image display is carried out by the im-
age pickup display system, and especially is a block
diagram showing that an input image data prepared
by a pickup apparatus for the right eye is reduced
the number by 50 percent merely in a lateral direction
and outputted by a reduction calculation section.
Fig. 11 is a block diagram showing how image data
changes among blocks of the image pickup display
system shown in Fig. 7 in the case where a three-
dimensional image display is carried out by the im-
age pickup display system, and especially is a block
diagram showing that an input image data for the
right eye that has been reduced the number of is
stored in a frame memory and simultaneously an
input image data for the left eye that has been pre-
pared by a pickup apparatus is reduced the number
by 50 percent merely in a lateral direction and out-
putted.

Fig. 12 is a block diagram showing how image data
changes among blocks of the image pickup display
system shown in Fig. 7 in the case where a three-
dimensional image display is carried out by the im-
age pickup display system, and especially is a block
diagram showing that an input image data for the left
eye that has been reduced the number of is stored
in a frame memory and a thus finished three-dimen-
sional image data is in the frame memory.
Fig. 13 is a block diagram showing how image data
changes among blocks of the image pickup display
system shown in Fig. 7 in the case where a three-
dimensional image display is carried out by the im-
age pickup display system, and especially is a block
diagram showing that a three-dimensional image da-
ta stored in a frame memory is outputted to an image
display apparatus.
Fig. 14 is a block diagram showing how image data
flows in the case of carrying out a two -dimensional
image display in the image pickup display system
shown in Fig. 7.
Fig. 15 is a block diagram showing how image data
changes among blocks of an image pickup display
system in an image data processing of a third em-
bodiment in accordance with the present invention.
Fig. 16 is a block diagram showing how image data
changes among blocks of an image pickup display
system in an image data processing of a fourth em-
bodiment in accordance with the present invention.
Fig. 17 is a block diagram showing how image data
changes among blocks of an image pickup display
system in an image data processing of a fifth em-
bodiment in accordance with the present invention.
Fig. 18 is a block diagram showing a structure of an
image pickup display system of a sixth embodiment
in accordance with the present invention.
Fig. 19 is a cross sectional view showing a cross
section of a conventional image display apparatus
of parallax barrier type.
Fig. 20 is a plan view showing how the image display
apparatus shown in Fig. 19 relates to a user in order
to explain the principle of a three-dimensional image
display.
Fig. 21 is a cross sectional view showing a cross
section of a conventional image display apparatus
of a lenticular lens type.

DESCRIPTION OF THE EMBODIMENTS

[First Embodiment]

[0043] The following description deals with a first em-
bodiment of the present invention with reference to Fig.
1 through Fig. 6.
[0044] Fig. 1 is a block diagram showing an image pick-
up display system 1 of the present embodiment. The im-
age pickup display system 1 includes image pickup de-
vices 11a, 11b, and 11c (image pickup means), an image
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display apparatus 12 (image display means), and an im-
age processing apparatus 1a (image processing means).
Here, it is assumed that the three image pick up devices
11a, 11b, and 11c are adopted, but the present invention
is not limited to this, provided that at least two image
pickup devices are adopted. Note that when image pick
up devices 11a, 11b, and 11c are given a generic name,
they may be referred to as an image pickup device 11.
[0045] The image pick up devices 11 a, 11b, and 11c
are arranged so as to include devices such as a CCD
camera or a CMOS image sensor, respectively. The re-
spective image pick up devices 11a, 11b, and 11c carry
out an image pickup so as to prepare an image data, and
the image data thus prepared is outputted to the image
processing apparatus 1a. Especially, the image pick up
devices 11a, 11b, and 11c can carry out an image pickup
with respect to three azimuth difference images so as to
output to the image processing apparatus 1a the image
data corresponding to the respective image pick up de-
vices 11a, 11b, and 11c.
[0046] When the image display apparatus 12, as later
described, receives a three-dimensional image data that
is prepared by the image processing apparatus 1a, the
image display apparatus 12 can carry out a three-dimen-
sional image display. When the image display apparatus
12 receives a two-dimensional image data that is an im-
age data prepared by either one of the image pick up
devices 11a, 11b, and 11c, the image display apparatus
12 can also carry out a two-dimensional image display.
The image display apparatus 12 is not limited to this,
provided that both three-dimensional image display and
two-dimensional image display can be carried out. For
example, the foregoing three-dimensional image display
apparatus 150 shown in Fig. 19 or Fig. 21 may be adopt-
ed.
[0047] The image processing apparatus 1a includes:
image data reduction sections 13a, 13b, and 13c provid-
ed so as to correspond to the image pick up devices 11a,
11b, and 11c, respectively; a three-dimension section 14
for image data; and a display switching control section
15. Note that when image data reduction sections 13a,
13b, and 13c are given a generic name, they may be
referred to as an image data reduction section 13.
[0048] The image data reduction sections 13a, 13b,
and 13c include reduction calculation sections 16a, 16b,
and 16c (reduction calculation means), respectively, and
include selectors 17a, 17b, and 17c, respectively. Note
that when the reduction calculation sections 16a, 16b,
and 16c are given a generic name, they may be referred
to as a reduction calculation section 16. Note also that
when the selectors 17a, 17b, and 17c are given a generic
name, they may be referred to as a selector 17.
[0049] The reduction calculation sections 16a, 16b,
and 16c carry out reduction calculations for reducing the
number of images in a lateral direction with respect to
plural image data from the image pick up devices 11a,
11b, and 11c, respectively. The plural image data are
plural image data (input image data) that correspond to

the above images that satisfy azimuth difference rela-
tions each other. When it is assumed that each number
of the image pick up device 11 and the image data re-
duction section 13 is equal to n (here, n=3 is satisfied),
respectively, the reduction calculation section 16 reduc-
es the number of the input image data to be 1 /n in a
lateral direction. Here, "to reduce the number of the im-
age data in a lateral direction" means to reduce the data
amount of the image data in a lateral direction. Especially,
in a case of the image data of matrix type, "to reduce the
number of the image data in a lateral direction" means
to reduce the number of the columns.
[0050] The reducing the number of the input image da-
ta to be 1/n in a lateral direction may be made by using
an algorithm of a method such as the nearest neighbor
method, the bi-linear method, or the bi-cubic method that
is well known as the method for reducing images.
[0051] The selectors 17a, 17b, and 17c select and out-
put either one of (a) the input image data itself that is
supplied to the image data reduction sections 13a, 13b,
and 13c, respectively, and that has not been subject to
any processing and (b) the image data (reduced image
data) that have been subject to the reducing the number
by the respective reduction calculation sections 16a, 16b,
and 16c. The selections of the selectors 17a, 17b, and
17c are respectively carried out in response to the display
switching control section 15.
[0052] The three-dimension section 14 for image data
includes a three-dimension processing section 18 (three-
dimension processing means) and a selector 19. The
three-dimension processing section 18 and the selector
19 respectively receive the image data from the selectors
17a, 17b, and 17c of the image data reduction sections
13a, 13b, and 13c, respectively.
[0053] The three-dimension processing section 18
combines the plural image data of which the reduction
calculation sections 16a, 16b, and 16c have respectively
reduced the number, so as to prepare the three-dimen-
sion image data.
[0054] The selector 19 selects either one of the three-
dimension image data and a predetermined one of the
three image data (representative image data) from the
selectors 17a, 17b, and 17c, and outputs them to the
image display apparatus 12. The selection of the selector
19 is carried out in response to the display switching con-
trol section 15.
[0055] Note that the selection of the selector 19 is car-
ried out in cooperation with the selections of the selectors
17a, 17b, and 17c under the controlling of the display
switching control section 15. More specifically, when the
selector 19 selects the three-dimensional image data,
the selectors 17a, 17b, and 17c select the reduced image
data, respectively. On the other hand, when the selector
19 selects the representative image data, the selectors
17a, 17b, and 17c select the input image data that have
not been subject to the reducing the number, respective-
ly.
[0056] Accordingly, when the selector 19 selects the
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representative image data, the image data outputted
from the selector 19 is either one of the three input image
data that have not been subject to the reducing the
number, namely, the image data is a two-dimensional
image data. Note that the two-dimensional image data
is not necessarily the input image data itself, for example,
the two-dimensional image data may be an image data
obtained by carrying out the ordinary image processing
with respect to the input image data. In other words, the
two-dimensional image data is not limited to a specific
one, provided that the two-dimensional image data is pre-
pared by using either one of the three input image data.
[0057] The display switching control section 15 con-
trols the selections of the selectors 17 and 19 as de-
scribed above in accordance with the instructions from
a user on switching of the three-dimensional image dis-
play and the two-dimensional image. The instructions
from the user on switching of the three-dimensional im-
age display and the two-dimensional image are sent to
the display switching control section 15 from a display
switching input device (not shown), when the user oper-
ates the display switching input device.
[0058] Thus, the display switching control section 15
functions as switching means for switching whether the
image processing apparatus 1a should output the three-
dimensional image data prepared by the three-dimen-
sion processing section 18 or should output the two-di-
mension image data prepared by using either of the plural
input image data.
[0059] Note that, when the two-dimension image data
is outputted, it may be arranged such that the selector
19 can switch in response to the display switching control
section 15 so as to select which one of the plural input
image data that have been picked up by the image pickup
devices 11a, 11b, and 11c should be used.
[0060] The following description deals with a case as
one example where an image pickup display system 1
includes image pickup devices 11a and 11b which pick
up azimuth difference images for the right eye and for
the left eye, respectively, so as to carry out a three-di-
mensional image display. Namely, the following descrip-
tion deals with a case of carrying out a three-dimensional
image display of two-eye type.
[0061] First, the principle of the three-dimensional im-
age display of two-eye type will be described. Fig. 3 and
Fig. 4 show the relation between an image display ap-
paratus 12 and a user.
[0062] Fig. 3 shows a case where a display apparatus
of parallax barrier type is adopted as an image display
apparatus 12. The image display apparatus 12 includes
a parallax barrier 21, having a plurality of openings 21a,
provided in front of a display screen of a liquid crystal
display device 20. The image display apparatus 12 allows
the user to view only images respectively corresponding
to right eye ER and left eye EL of the user in a specific
area in front of the parallax barrier 21.
[0063] This is realized as follows. In the liquid crystal
display device 20, (a) images Ri, Rj, Rk, Rl, and Rm for

the right eye and (b) images Li, Lj, Lk, Ll, and Lm for the
left eye are alternately disposed. When the user views
the images via the parallax barrier 21, the user can view
(a) the images Ri, Rj, Rk, Rl, and Rm only through the
right eye and (b) the images Li, Lj, Lk, Ll, and Lm only
through the left eye.
[0064] More specifically, for example, the user can
view the image Ri through the right eye ER, because an
opening 21a of the parallax barrier 21 is positioned on a
line (solid line) connecting the image Ri and the right eye
ER of the user. In contrast, the user cannot view the im-
age Ri through the left eye EL, because no opening 21a
is positioned on a line (broken line) connecting the image
Ri and the left eye EL of the user. Thus, the user can
view the inherent images in the respective left and right
eyes through the left eye and through the right eye without
a specific device such as an eyeglass.
[0065] Fig. 4 shows a case where a display apparatus
of lenticular lens type is adopted as an image display
apparatus 12. The image display apparatus 12 includes
a lenticular lens 22 provided in front of a display screen
of a liquid crystal display device 20. The image display
apparatus 12 allows the user to view only images respec-
tively corresponding to right eye ER and left eye EL of
the user in a specific area in front of the lenticular lens 22.
[0066] This is realized as follows. In the liquid crystal
display device 20, (a) images Ri, Rj, Rk, Rl, and Rm for
the right eye and (b) images Li, Lj, Lk, Ll, and Lm for the
left eye are alternately disposed. When the user views
the images via the lenticular lens 22, the user can view
(a) the images Ri, Rj, Rk, Rl, and Rm only through the
right eye and (b) the images Li, Lj, Lk, Ll, and Lm only
through the left eye.
[0067] The lenticular lens 22 includes a unit structure
in which one lens 22a is assigned to a pair of images for
the left and right eyes. The lenticular lens 22 is composed
of a plurality of unit structures. The outgoing light from
the image Rk, for example, is refracted by the lens 22a
so as to be directed to only the right eye ER of the user.
The outgoing light from the image Lk is refracted by the
lens 22a so as to be directed to only the left eye EL of
the user. Thus, the user can view the inherent images in
the respective left and right eyes through the left eye and
through the right eye without a specific device such as
an eyeglass.
[0068] In the respective types of parallax barrier type
and of lenticular lens type, the images only for the right
eye and the images only for the left eye are alternately
disposed for each column in the liquid crystal display de-
vice 20. Note that the case of a three-dimensional image
display of n-eye type was already described with refer-
ence to Fig. 19 through Fig. 21 as a conventional tech-
nique.
[0069] The following description deals with a method
in which an image processing apparatus 1a prepares a
three-dimensional image data for carrying out the above
display, with reference to Fig. 2 and Fig. 5. When carrying
out a three-dimensional image, the image data is proc-
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essed in accordance with the flow indicated by solid lines
shown in Fig. 2. This gives rise to the fact that the flow
of the image data indicated by broken lines shown in Fig.
2 is not selected by selectors. Fig. 5 shows how the image
data changes between an image pickup device 11 and
the image display apparatus 12
[0070] Input image data, having a resolution of (trans-
versal w-line x longitudinal h-line) (w, h: positive integer),
that have been picked up by respective image pickup
devices a and 11b are supplied to image data reduction
sections 13a and 13b, respectively, such that reduction
calculation sections 16a and 16b reduce the number of
the respective input image data in a lateral direction to
be 1/2. The input image data thus become reduced image
data each having a resolution of (transversal v(v=w/
2)-line x longitudinal h-line), and are outputted to a three-
dimension section 14 for image data via selectors 17a
and 17b, respectively. The respective reduced image da-
ta are combined by a three-dimensional processing sec-
tion 18 of the three-dimension section 14 such that the
columns of the respective reduced image data are alter-
nately disposed. Thus, the respective reduced image da-
ta are converted into a three-dimensional image data so
as to have a format better suited for the image display
apparatus 12. The three-dimensional image data thus
converted is outputted to the image display apparatus 12
via the selector 19, thereby allowing the image display
apparatus 12 to carry out the three-dimensional image
display. Here, it is assumed that the image display ap-
paratus 12 has a resolution of (transversal w-line x lon-
gitudinal h-line), and that the three-dimensional image
data has a data size of (transversal w-line x longitudinal
h-line).
[0071] In Fig. 5, "Rij" indicates a data of a pixel whose
row and column are "i" and "j", respectively, in the input
image data outputted from the image pickup device 11a
for the right eye, and "Lij" indicates a data of a pixel whose
row and column are "i" and "j", respectively, in the input
image data outputted from the image pickup device 11b
for the left eye. Note that "R’ij" and "L’ij" indicate data of
a pixel in the reduced image data that have gone through
the image data reduction sections 13a and 13b, respec-
tively. This is because the reduction calculation causes
each data of the pixels to be different from the input image
data.
[0072] In the present image processing apparatus 1a,
the reduction calculation section 16 reduces the number
of the image only in a lateral direction, not in a longitudinal
direction. This ensures that the scale of the present cal-
culation circuit is smaller than an ordinary reduction cal-
culation circuit.
[0073] With reference to Fig. 6, the following descrip-
tion deals with how the image data is proceeded with
when a two-dimensional image display is carried out.
Here, supposed is a case where a two-dimensional im-
age display is carried out with the use of the input image
data picked up by an image pickup device 11b. Note that
this case is merely an example, i.e., the present invention

is not limited to this case.
[0074] When carrying out the two-dimensional image
display, the image data is proceeded with in accordance
with solid lines shown in Fig. 6. This gives rise to the fact
that the proceedings indicated by broken lines shown in
Fig. 6 are not selected by selectors and that the blocks
indicated by broken lines are not used.
[0075] When the input image data, having a resolution
of (transversal w-line x longitudinal h-line), that has been
picked up by an image pickup device 11b is supplied to
an image data reduction section 13b, the input image
data is outputted to a three-dimension section 14 for im-
age data via a selector 17b while its resolution is kept
unchanged. In the three-dimension section 14, the input
image data from the image data reduction section 13b is
outputted to an image display apparatus 12 via a selector
19 without going through a three-dimension processing
section 18, such that the image display apparatus 12
carries out the two-dimensional image display.
[0076] In this case, the selector 19 does not select the
input image data from an image pickup device 11a. The
two-dimensional image display is carried out in accord-
ance with the input image data from the image pickup
device 11b, accordingly. When carrying out the two-di-
mensional image display of the image which the image
pickup device 11a has picked up, it will be required that
a display switching control section 15 controls the selec-
tions such that the image data from the image data re-
duction section 13a is selected by the selector 19. This
ensures to carry out the two-dimensional image display
of the image that arbitrary one of the two image pickup
devices 11a and 11b has picked up.
[0077] Thus, the image pickup display system 1 in ac-
cordance with the present embodiment includes (a) n
image pickup devices 11, (b) n image data reduction sec-
tion 13 that reduces the number of the respective image
data which are picked up by the image pickup devices
11 to be 1/n in a lateral direction when carrying out the
three-dimensional image display, whereas does not car-
ry out any processing with respect to the image data when
carrying out the two-dimensional image display, (c) a
three-dimensional section 14 for image data for causing
the image data from the respective image data reduction
sections 13 to be a three-dimensional data and for sup-
plying a succeeding circuit with the three-dimensional
data when carrying out the three-dimensional image dis-
play, whereas supplying the succeeding circuit with only
the image data from one of the image data reduction
sections 13, (d) an image display apparatus 12, having
a same resolution as that of the image pickup devices
11, that can carry out the three-dimensional image dis-
play and the two-dimensional image display, and (e) a
display switching control section 15 for controlling which
one of the three-dimensional image display and the two-
dimensional image display should be carried out.
[0078] In the image pickup display system 1 in accord-
ance with the present embodiment, a plurality of reduc-
tion calculation sections 16 are provided so as to corre-
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spond to the number of the input image data. With the
arrangement, it is possible to carry out the reduction cal-
culations simultaneously and in parallel with respect to
the plural input image data. This ensures, in the process-
ing of a three-dimensional processing section 18, to pre-
pare the three-dimensional image data without large ca-
pacity memory means such as a frame memory, thereby
simplifying the arrangement of the three-dimensional
processing section 18.
[0079] Note that, in the image processing apparatus
1a, the three-dimensional image display is not necessar-
ily carried out with the use of all the image data from the
n image pickup devices 11. The image data from arbitrary
m (m is not less than 2 and is less than n) image pickup
devices 11 may be selectively used. Namely, when it is
assumed that the number of the input image data is n,
the three-dimensional section 14 for image data may pre-
pare a three-dimensional image data by combining re-
duced image data corresponding to m input image data
out of n input image data. Thus, it is possible to prepare
a three-dimensional image data with the use of the re-
duced image data corresponding to a predetermined
number of input image data that have been selected
among plural input image data to be inputted.

[Second Embodiment]

[0080] The following description deals with the second
embodiment of the present invention with reference to
Fig. 7 through Fig. 14.
[0081] Fig. 7 shows a block arrangement of an image
pickup display system 2 in accordance with the present
embodiment. The image pickup display system 2 in-
cludes image pickup devices 11a, 11b, and 11c, an image
display apparatus 12, and an image processing appara-
tus 2a. Note that the image pickup devices 11a, 11b, and
11c and the image display apparatus 12 have respec-
tively same functions as those of the first embodiment
reference numerals.
[0082] According to the present embodiment, the ar-
rangement of the image processing apparatus 2a is dif-
ferent from the image processing apparatus 1a of the
first embodiment. The image processing apparatus 2a
includes an image data reduction section 23, a three-
dimensional section 24 for image data, and a display
switching control section 15. Note that the display switch-
ing control section 15 has a same function as that of the
first embodiment. Note also that the image data reduction
sections 23 and the three-dimensional section 24 for im-
age data correspond to the image data reduction sections
13 and the three-dimensional section 14 for image data,
but their arrangements and functions are different from
each other as follows.
[0083] The image data reduction section 23 is not pro-
vided for the respective image pickup devices 11a, 11b,
and 11c. A single image data reduction section 23 is
shared among them. The input image data supplied to
the image processing apparatus 2a from the respective

image pickup devices 11a, 11b, and 11c are all sent to
the image data reduction section 23.
[0084] The image data reduction section 23 includes
a selector 31 in addition to a reduction calculation section
16 and a selector 17. Note that the reduction calculation
section 16 has a same function as either one of the re-
duction calculation sections 16a, 16b, and 16c of the first
embodiment, and that the selector 17 has a same func-
tion as either one of the selectors 17a, 17b, and 17c of
the first embodiment. The selector 31 sequentially switch
and selects the input image data of the respective image
pickup devices 11a, 11b, and 11c so as to output the
input image data thus selected to the reduction calcula-
tion section 16 and the selector 17, respectively.
[0085] With the arrangement, the image data reduction
section 23 temporally switches the reduction calculations
which the reduction calculation section 16 carries out for
each input image data outputted from the image pickup
devices 11a,11b, and 11c, so as to output the reduced
image data corresponding to the respective input image
data in a time-sharing manner. More specifically, in the
reduction calculation section 16, for example, the follow-
ing processings (a) and (b) are repeated n times, the n
times corresponding to the number of the image pickup
devices: (a) when the reducing the number of the input
image data from the image pickup device 11a is com-
pleted, the resultant reduced image data is supplied to a
succeeding circuit; and (b) a similar processing to the
above (a) is carried out for the input image data from the
next image pickup device 11b.
[0086] Because of this, the selector 31 sequentially se-
lects which one of the input image data from the respec-
tive image pickup devices 11a, 11b, and 11c should be
outputted to a succeeding circuit. The selector 31 also
sequentially selects which one of input image data should
be outputted to a succeeding circuit, when outputting in-
put image data of which is not reduced the number.
[0087] The three-dimensional section 24 for image da-
ta includes a frame memory 32 in addition to a three-
dimensional processing section 28 and a selector 19.
Note that the selector 19 has substantially the same func-
tion as the selector 19 of the first embodiment.
[0088] The three-dimensional processing section 28
is a member corresponding to the three-dimensional
processing section 18, but differs in that the frame mem-
ory 32 is used when generating a three-dimensional im-
age data by combining the plural image data (reduced
image data) that have been subject to the reducing the
number by the reduction calculation section 16. More
specifically, the three-dimensional processing section 28
prepares the three-dimensional image data while se-
quentially storing in the frame memory 32 the reduced
image data that have been time-shared by and outputted
from the reduction calculation section 16. In view of this,
the frame memory 32 has enough memory capacity to
store the three-dimensional image data corresponding
to the resolution of the image display apparatus 12.
[0089] More specifically, when the three-dimensional
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processing section 28 converts the reduced image data
into the three-dimensional data, the three-dimensional
processing section 28 sequentially receives the induced
image data corresponding to the input image data from
the respective image pickup devices 11a, 11b, and 11c.
The three-dimensional processing section 28 prepares
the three-dimensional image data while storing in the
frame memory 32 the reduced image data thus received.
Upon completion of receiving the n reduced image data
that have been reduced the number to be 1/n in a lateral
direction by the image data reduction section 23, the
three-dimensional image data is finished up. The three-
dimensional image data thus finished up is outputted to
the image display apparatus 12 via the selector 19.
[0090] The following description deals with a case as
an example where an image pickup display system 2
includes two image pickup devices 11a and 11b as shown
in Fig. 8, and the two image pickup devices 11a and 11b
pick up the azimuth difference images for the right and
left eyes, respectively, so as to carry out a three-dimen-
sional image display, i.e., carry out a three-dimensional
image display of two-eye type.
[0091] When carrying out the three-dimensional image
display, the image data is processed in accordance with
the flow indicated by solid lines shown in Fig. 8. This
gives rise to the fact that the flow of the image data indi-
cated by broken lines is not selected by selectors. Fig. 9
through Fig. 13 show in a time series manner how the
image data changes between the image pickup device
11 and the image display apparatus 12.
[0092] In Fig. 9 through Fig. 13, "Rij" indicates a data
of a pixel whose row and column are "i" and "j", respec-
tively, in the input image data outputted from the image
pickup device 11a for the right eye, and "Lij" indicates a
data of a pixel whose row and column are "i" and "j",
respectively, in the input image data outputted from the
image pickup device 11b for the left eye. Note that "R’ij"
and "L’ij" indicate data of a pixel in the reduced image
data that have gone through the image data reduction
sections 23, respectively. This is because the reduction
calculation causes each data of the pixels to be different
from the input image data.
[0093] Among input image data, having a resolution of
(transversal w-line x longitudinal h-line), that have been
picked up by respective image pickup devices 11a and
11b, the input image data of the image pickup device 11a
is first selected by a selector 31 (see Fig. 9), and then is
supplied to an image data reduction sections 23 such
that a reduction calculation section 16 reduces the
number of the respective input image data only in a lateral
direction to be 1/2. The input image data thus become
reduced image data each having a resolution of (trans-
versal v(v=w/2)-line x longitudinal h-line), and are out-
putted to a three-dimension section 24 for image data
via a selector 17 (not shown in Fig. 9), as shown in Fig. 10.
[0094] Secondly, the input image data from the image
pickup device 11b is selected by the selector 31, and is
supplied to the image data reduction sections 23, so as

to be subject to the similar processing to the above one.
The reduced image data thus processed is outputted
from the image data reduction sections 23 (see Fig. 11).
[0095] The respective reduced image data are se-
quentially supplied to a three-dimension section 24 for
image data, and are combined by a three-dimensional
processing section 28 such that the columns of the re-
spective reduced image data are alternately disposed
and are stored in a frame memory 32. Thus, the respec-
tive reduced image data are converted into a three-di-
mensional image data so as to have a format better suited
for an image display apparatus 12. Upon completion of
thus storing all the reduced image data in the frame mem-
ory 32, the three-dimensional image data is finished up
(see Fig. 12). The three-dimensional image data is out-
putted to the image display apparatus 12 via a selector
19, thereby allowing the image display apparatus 12 to
carry out the three-dimensional image display (see Fig.
13).
[0096] In the present image processing apparatus 2a,
the reduction calculation section 16 reduces the number
of the image only in a lateral direction, not in a longitudinal
direction. This ensures that the scale of the present cal-
culation circuit is smaller than an ordinary reduction cal-
culation circuit.
[0097] The following description deals with the flow of
the image data in the case of carrying out a two-dimen-
sional image display with reference to Fig. 14. Here, sup-
posed is a case where the two-dimensional image display
is carried out by the use of an input image data that has
been picked up by an image pickup device 11b. Note that
this is a mere example, i.e., the present invention is not
limited to this case.
[0098] When carrying out the two-dimensional image
display, the image data is proceeded with in accordance
with solid lines shown in Fig. 14. This gives rise to the
fact that the proceedings indicated by broken lines shown
in Fig. 14 are not selected by selectors and that the blocks
indicated by broken lines are not used.
[0099] When the input image data, having a resolution
of (transversal w-line x longitudinal h-line), that has been
picked up by an image pickup device 11b is supplied to
an image data reduction section 23, the input image data
is outputted to a three-dimension section 24 for image
data via a selector 31 and a selector 17 while its resolution
is kept unchanged. In the three-dimension section 24 for
image data, the input image data from the image data
reduction section 23 is outputted to an image display ap-
paratus 12 via a selector 19 without going through a
three-dimension processing section 28, such that the im-
age display apparatus 12 carries out the two-dimensional
image display.
[0100] In this case, the selector 31 does not select the
input image data from an image pickup device 11a. The
two-dimensional image display is carried out in accord-
ance with the input image data from an image pickup
device 11b, accordingly. When carrying out the two-di-
mensional image display of the image which the image
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pickup device 11 a has picked up, it will be required that
a display switching control section 15 controls the selec-
tions such that the input image data from the image pick-
up device 11a is selected by the selector 31. This ensures
to carry out the two-dimensional image display of the
image which arbitrary one of the two image pickup de-
vices 11a and 11b has picked up.
[0101] According to the image processing apparatus
2a of the present embodiment, unlike that of the image
processing apparatus 1a, it is not necessary to provide
a plurality of reduction calculation sections 16 each hav-
ing a large circuit scale. Accordingly, it is possible to re-
duce the circuit scale and to reduce the cost and the
power consumption of the image processing apparatus
2a.
[0102] Thus, the image pickup display apparatus 2 of
the present embodiment includes (a) n image pickup de-
vices 11, (b) an image data reduction section 23 that
reduces the number of the respective image data which
are picked up by the image pickup devices 11 to be 1/n
in a lateral direction when carrying out the three-dimen-
sional image display, whereas does not carry out any
processing with respect to the image data when carrying
out the two-dimensional image display, (c) a three-di-
mensional section 24 for image data for causing the im-
age data from the respective image data reduction sec-
tions 23 to be a three-dimensional data by using a frame
memory 32 and for supplying a succeeding circuit with
the three-dimensional data when carrying out the three-
dimensional image display, whereas supplying the suc-
ceeding circuit with only the image data from one of the
image pickup devices 11, (d) an image display apparatus
12, having a same resolution as that of the image pickup
devices 11, that can carry out the three-dimensional im-
age display and the two-dimensional image display, and
(e) a display switching control section 15 for controlling
which one of the three-dimensional image display and
the two-dimensional image display should be carried out.
[0103] According to the image pickup display system
2 of the present embodiment, the reduction calculation
section 16 temporally switches the reduction calculations
which the reduction calculation section 16 carries out for
the plural input image data, so as to output the reduced
image data corresponding to the respective input image
data in a time-sharing manner. With the arrangement,
the reduction calculations with respect to the respective
input image data are carried out by the single reduction
calculation section 16 in a time-sharing manner. Thus, it
is not necessary to provide a plurality of reduction calcu-
lation sections 16 whose number is equal to the number
of the input image data, thereby reducing the number of
the reduction calculation sections 16.

[Third Embodiment]

[0104] The following description deals with the third
embodiment of the present invention with reference to
Fig. 15.

[0105] The present embodiment deals with a case
where a reduction calculation section 16 carries out a
thinning calculation as an example of the reduction cal-
culation. The arrangement of the first or second embod-
iment may be used as an arrangement of the present
embodiment for carrying out the thinning calculation.
Here, the following description will be made on the as-
sumption that the present embodiment has the arrange-
ment of the first embodiment.
[0106] Fig. 15 shows how the image data changes be-
tween image pickup device 11 and an image display ap-
paratus 12, and corresponds to Fig. 5 of the first embod-
iment.
[0107] When input image data, having a resolution of
(transversal w-line x longitudinal h-line), that have been
picked up by respective image pickup devices 11a and
11b are supplied to image data reduction sections 13a
and 13b, respectively, reduction calculation sections 16a
and 16b reduce the number of the respective input image
data in a lateral direction to be 1/2. The input image data
thus become reduced image data each having a resolu-
tion of (transversal v(v=w/2)-line x longitudinal h-line),
and are outputted to a three-dimension section 14 for
image data via selectors 17a and 17b, respectively.
[0108] The reduction calculation sections 16a and 16b
carry out a simplified data thinning as the reduction cal-
culation. For example, by such a thinning, data, consti-
tuted only by odd-numbered column data, becomes a
reduced image data. This gives rise to the fact that even-
numbered data are not used for carrying out the three-
dimensional image display.
[0109] The respective reduced image data are com-
bined by a three-dimensional processing section 18 of
the three-dimension section 14 such that the columns of
the respective reduced image data are alternately dis-
posed. Thus, the respective reduced image data are con-
verted into a three-dimensional image data so as to have
a format better suited for the image display apparatus
12. The three-dimensional image data thus converted is
outputted to the image display apparatus 12 via the se-
lector 19, thereby allowing the image display apparatus
12 to carry out the three-dimensional image display.
Here, it is assumed that the image display apparatus 12
has a resolution of (transversal w-line x longitudinal h-
line), and that the three-dimensional image data has a
data size of (transversal w-line x longitudinal h-line).
[0110] Accordingly, the amount of reduction calcula-
tions is reduced, thereby realizing the image processing
apparatus 1a whose circuit scale is small and whose pow-
er consumption is low.

[Fourth Embodiment]

[0111] The following description deals with the fourth
embodiment of the present invention with reference to
Fig. 16.
[0112] The present embodiment differs from the first
and second embodiments in that a reduction calculation

19 20 



EP 1 462 996 B1

12

5

10

15

20

25

30

35

40

45

50

55

section 16 can carry out the reduction calculations at ar-
bitrary reduction rate in lateral and longitudinal directions,
and in that image pickup device 11 has a higher resolution
than that of (transversal w/n-line x longitudinal h-line)
when an image display apparatus 12 has a resolution of
(transversal w-line x longitudinal h-line). Here, "n" indi-
cates the number of input image data used for carrying
out a three-dimensional image display.
[0113] Note that the arrangement of the first or second
embodiment may be used as an arrangement of the
present embodiment for carrying out the calculation of
the present embodiment. Here, the following description
will be made on the assumption that the present embod-
iment has the arrangement of the first embodiment.
[0114] Fig. 16 shows how the image data changes be-
tween the image pickup device 11 and the image display
apparatus 12, and corresponds to Fig. 5 of the first em-
bodiment. Here, it is assumed that the image pickup de-
vices 11a and 11b have a resolution of (transversal x-
line x longitudinal y-line), and that the image display ap-
paratus 12 has a resolution of (transversal w-line x lon-
gitudinal h-line).
[0115] When input image data, having a resolution of
(transversal x-line x longitudinal y-line), that have been
picked up by respective image pickup devices 11a and
11b are supplied to image data reduction sections 13a
and 13b, respectively, reduction calculation sections 16a
and 16b reduce the number of the input image data in a
lateral direction to be w/(2x), whereas in a longitudinal
direction to be h/y, respectively. The input image data
thus become reduced image data each having a resolu-
tion of (transversal v(v=w/2)-line x longitudinal h-line),
and are outputted to a three-dimension section 14 for
image data via selectors 17a and 17b, respectively. The
respective reduced image data are combined by a three-
dimensional processing section 18 of the three-dimen-
sion section 14 such that the columns of the respective
reduced image data are alternately disposed. Thus, the
respective reduced image data are converted into a
three-dimensional image data so as to have a format
better suited for the image display apparatus 12. The
three-dimensional image data thus converted is output-
ted to the image display apparatus 12 via the selector
19, thereby allowing the image display apparatus 12 to
carry out the three-dimensional image display. Thus, the
three-dimensional image data has a data size of (trans-
versal w-line x longitudinal h-line).
[0116] As described above, according to the image
processing apparatus 1a, (a) the number of the input im-
age data which are supplied to the image processing
apparatus 1a is equal to n, (b) the image display appa-
ratus 12 can carry out the three-dimensional image dis-
play of n-eye type which has a resolution of (transversal
w-line x longitudinal h-line), and (c) the image pickup de-
vice 11 has a higher resolution than a resolution of (trans-
versal w/n-line x longitudinal h-line).
[0117] The reason why the image pickup device 11
has a higher resolution than a resolution of (transversal

w/n-line x longitudinal h-line) is that the resolution of the
image pickup device 11 should be greater than the output
resolution of the reduction calculation section 16.
[0118] According to the present embodiment, an im-
age pickup display system can be realized with the use
of the image pickup device 11 having a resolution that is
different from that of the image display apparatus 12.

[Fifth Embodiment]

[0119] The following description deals with the fifth em-
bodiment of the present invention with reference to Fig.
17.
[0120] The present embodiment has the same ar-
rangement as the fourth embodiment except that an im-
age pickup device 11a has a resolution that is different
from that of an image pickup device 11b. Note that the
arrangement of the first or second embodiment may be
used as an arrangement of the present embodiment.
Here, the following description will be made on the as-
sumption that the present embodiment has the arrange-
ment of the first embodiment.
[0121] Fig. 17 shows how the image data changes be-
tween the image pickup device 11 and the image display
apparatus 12, and corresponds to Fig. 16 of the fourth
embodiment. Here, it is assumed that (a) an image pickup
device 11a has a resolution of (transversal p-line x lon-
gitudinal q-line), (b) an image pickup device 11b has a
resolution of (transversal x-line x longitudinal y-line), and
(c) the image display apparatus 12 has a resolution of
(transversal w-line x longitudinal h-line).
[0122] When input image data, having a resolution of
(transversal p-line x longitudinal q-line), that have been
picked up by the image pickup device 11 a is supplied to
an image data reduction section 13a, a reduction calcu-
lation section 16a reduces the number of the input image
data in a lateral direction to be w/(2p), whereas in a lon-
gitudinal direction to be h/q, respectively. The input image
data thus become reduced image data each having a
resolution of (transversal v(v=w/2)-line x longitudinal h-
line), and are outputted to a three-dimension section 14
for image data via a selector 17a.
[0123] On the other hand, when input image data, hav-
ing a resolution of (transversal x-line x longitudinal y-line),
that have been picked up by the image pickup device
11b is supplied to an image data reduction section 13b,
a reduction calculation section 16b reduces the number
of the input image data in a lateral direction to be w/(2x),
whereas in a longitudinal direction to be h/y, respectively.
The input image data thus become reduced image data
each having a resolution of (transversal v(v=w/2)-line x
longitudinal h-line), and are outputted to a three-dimen-
sion section 14 for image data via a selector 17b.
[0124] The respective reduced image data are com-
bined by a three-dimensional processing section 18 of
the three-dimension section 14 such that the columns of
the respective reduced image data are alternately dis-
posed. Thus, the respective reduced image data are con-
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verted into a three-dimensional image data so as to have
a format better suited for the image display apparatus
12. The three-dimensional image data thus converted is
outputted to the image display apparatus 12 via the se-
lector 19, thereby allowing the image display apparatus
12 to carry out the three-dimensional image display.
Thus, the three-dimensional image data has a data size
of (transversal w-line x longitudinal h-line).

[Sixth Embodiment]

[0125] The following description deals with the sixth
embodiment of the present invention with reference to
Fig. 18.
[0126] The image processing apparatuses 1a and 2a
in accordance with the foregoing first through fifth em-
bodiments may be realized by hardware. Alternatively,
they may be realized by an arrangement in which a com-
puter reads an image processing program such that the
computer operates as the image processing apparatuses
1a and 2a. The present embodiment adopts the latter
realization. The following description deals with a hard-
ware arrangement with reference to Fig. 18.
[0127] An image pickup display system 4 in accord-
ance with the present embodiment includes image pickup
devices 11a, 11b, and 11c, an image display apparatus
12, a display switching input apparatus 45, and an image
processing apparatus 4a. Note that the image display
apparatus 12 and the image pickup devices 11a, 11b,
and 11c have the same reference numerals and functions
as those of the first embodiment.
[0128] According to the present embodiment, the im-
age processing apparatus 4a is constituted by a compu-
ter including a CPU (Central Processing Unit) 41, a mem-
ory 42, an input-output unit 43, and a bus 44.
[0129] In the image processing apparatus 4a, upon
reading an image processing program, the CPU 41 car-
ries out functions of the image data reduction section 13,
the three-dimensional section 14 for image data, and the
display switching control section 15 respectively shown
in Fig. 1 or carries out functions of the image data reduc-
tion section 23, the three-dimensional section 24 for im-
age data, and the display switching control section 15
respectively shown in Fig. 7. Note that the frame memory
32 shown in Fig. 2 is realized by the memory 42.
[0130] Note that inputting and/or outputting of various
data are carried out via the input-output unit 43 between
(a) external devices such as the image pickup devices
11, the image display apparatus 12, or the display switch-
ing input apparatus 45 and (b) devices in the image
processing apparatus 4a such as the CPU 41 or the mem-
ory 42. Transmitting and receiving of data are carried out
via the bus 44 between the CPU 41 and the memory 42
as well as between the CPU 41 and the input-output unit
43. An ordinary computer is provided with these devices
as constituent components.
[0131] The display switching input apparatus 45 pro-
vides the display switching control section 15 with instruc-

tions on switching of two-dimensional image display and
three-dimensional image display, in response to the op-
eration of a user.
[0132] In the image processing apparatus 4a, when
carrying out the three-dimensional image display, the in-
put image data are read out from the image pickup de-
vices 11a, 11b, and 11c by the CPU 41 via the input-
output unit 43 and the bus 44. The CPU 41 reduces the
number of the image and converts the image into a three-
dimension data with the use of the memory 42, so as to
prepare a three-dimensional image data. The three-di-
mensional image data thus prepared is sent to the image
display apparatus 12 via the bus 44 and the input-output
unit 43.
[0133] In the image processing apparatus 4a, when
carrying out the two-dimensional image display, the input
image data are read out from the image pickup devices
11a, 11b, and 11c by the CPU 41 via the input-output
unit 43 and the bus 44. The CPU 41 reduces the number
of the image with the use of the memory 42 as the need
arises so as to prepare a two-dimensional image data.
The two-dimensional image data thus prepared is sent
to the image display apparatus 12 via the bus 44 and the
input-output unit 43.
[0134] The CPU 41 judges in response to the display
switching input apparatus 45 whether the two-dimension-
al image display or the three-dimensional image display
should be carried out.
[0135] Note that the image processing program may
be supplied to the image processing apparatus 4a from
a recording medium in which the image processing pro-
gram is recorded. Alternatively, the image processing
program may be supplied to the image processing ap-
paratus 4a via telecommunications networks, provided
that the image processing apparatus 4a and the telecom-
munications networks including Internet and intranet are
arranged so as to be linkable with each other.
[0136] The recording medium in which the image
processing program is recorded may be detachably pro-
vided with respect to the image processing apparatus
4a. Alternatively, the recording medium may be built in
the image processing apparatus 4a. The recording me-
dium may be loaded with respect to the image processing
apparatus 4a so that the computer directly reads out the
program codes that have been recorded in the recording
medium. Alternatively, the recording medium may be
loaded with respect to a program reader, functioning as
an external memory apparatus, connected to the image
processing apparatus 4a so that the computer reads out
the program codes via the program reader.
[0137] For example, the following are used as the re-
cording medium: a tape medium such as a magnetic tape
or a cassette tape, a disk medium including a magnetic
disk such as a flexible disk or hard disk and an optical
disk such as CD-ROM, MO, DVD, or CD-R, a card me-
dium such as an IC card including a memory card or an
optical card, or semiconductor memory medium such as
a mask ROM, EPROM, EEPROM, or a flash ROM.
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[0138] The program codes may be supplied to the im-
age processing apparatus 4a via telecommunications
networks. The telecommunications networks are not lim-
ited to specific ones. One of them may be selected at the
discretion of a user. The transmission medium constitut-
ing the telecommunications networks is not limited to a
specific one. A user can select it at his or her discretion.
Further, the present invention may be realized in the form
of signal carrier or sequence of data signal that are real-
ized by electronically transmitting the program codes.
[0139] As described in the first through sixth embodi-
ments, an image processing apparatus (image process-
ing apparatuses 1a, 2a, and 4a) in accordance with the
present invention includes: reduction calculation means
(reduction calculation section 16, and reduction calcula-
tion sections 16a, 16b, and 16c) for reducing the number
of a plurality of input image data, corresponding to a plu-
rality of images that satisfy azimuth difference relations
each other, in a lateral direction; three-dimensional
processing means (three-dimensional processing sec-
tions 18 and 28) for combining the image data that have
been reduced the number by the reduction calculation
means so as to prepare a three-dimensional image data;
and switching means (display switching control section
15) for switching and selecting which one of three-dimen-
sional image data prepared by the three-dimensional
processing means and two-dimensional image data pre-
pared by using one of the plurality of input image data
should be outputted.
[0140] According to the image processing apparatus
having the above arrangement, a plurality of images that
satisfy azimuth difference relations each other are picked
up with the use of a plurality of ordinary image pickup
devices 11, and input image data from the image pickup
devices 11 are supplied, thereby ensuring that a three-
dimensional image data for three-dimensional image dis-
play and a two-dimensional image data for two-dimen-
sional image display are switched and outputted to an
image display apparatus 12.
[0141] More specifically, when carrying out the three-
dimensional image display, the reduction calculation
means reduces the number of the respective input image
data in a lateral direction so as to prepare the plural re-
duced image data. The plural reduced image data are
combined by the three-dimensional processing means,
so as to prepare the three-dimensional image data. On
the other hand, when carrying out the two-dimensional
image display, it is possible to prepare the two-dimen-
sional image data by using one of the plurality of input
image data. The switching means can switch and select
which one of the two-dimensional image data and the
three-dimensional image data should be outputted.
[0142] Thus, it is possible to realize the two-dimension-
al image display and the three-dimensional image display
with the use of a single device arrangement. For example,
in response to user’s instruction on switching of displays,
it is possible to switch the two-dimensional image display
and the three-dimensional image display, and to select

one of them, with ease.
[0143] Note that an image pickup system in accord-
ance with the present invention includes: the image
processing apparatus; and pickup means (image pickup
devices 11a, 11b, and 11c) for causing the image
processing apparatus to receive the plural input image
data that obtained by picking up the plural images that
satisfy the azimuth difference relations each other. An
image display system in accordance with the present in-
vention includes: the above image processing apparatus;
and display means (image display apparatus 12) for car-
rying out the three-dimensional image display and the
two-dimensional image display in accordance with the
three-dimensional image data and the two-dimensional
image that are outputted from the image processing ap-
paratus, respectively.
[0144] The present invention is not limited to the re-
spective embodiments. The present invention may be
modified in many ways within a range recited in the ap-
pended claims.

Claims

1. An image processing apparatus, comprising:

reduction calculation means (16) for reducing
the number of a plurality of input image data,
corresponding to a plurality of images that sat-
isfy a lateral parallax relation with each other;
first selectors (17), each for selecting and out-
putting either one of the input image data and
the reduced image data from the reduction cal-
culation means (16);
three-dimensional processing means (28) for
combining the reduced image data from the first
selector (17) so as to prepare a three-dimen-
sional image data;
a second selector (19) for selecting and output-
ting either one of the three-dimensional image
data and the input image data from said first se-
lectors; and
switching means (15) for controlling how the first
and second selectors (17, 19) should select, re-
spectively.

2. The image processing apparatus as set forth in claim
1, wherein said reduction calculation means are pro-
vided as many as the input image data.

3. The image processing apparatus as set forth in claim
1, wherein said reduction calculation means tempo-
rally switches the plurality of input image data and
reduces the number of the input image data thus
switched, respectively, so as to output the respective
reduced image data in a time-sharing manner.

4. The image processing apparatus as set forth in claim
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3, further comprising:

a third selector (31) for sequentially switching
the plurality of input image data, and for output-
ting the input image data thus switched to said
reduction calculation means (16) and said first
selector (17), respectively,
said switching means (15) controlling how the
first, second and third selectors (17, 19, 31)
should select.

5. The image processing apparatus as set forth in claim
3, further comprising:

a frame memory (32) in which said three-dimen-
sional processing means stores image data so
as to combine the reduced image data.

6. The image processing apparatus as set forth in any
one of claims 1 through 5, wherein said reduction
calculation means carries out a thinning with respect
to the input image data so as to reduce the number
of the input image data.

7. The image processing apparatus as set forth in any
one of claims 1 through 6, wherein the number of
the input image data is n, where n is an integer of
not less than 2, and
said three-dimensional processing means combines
the reduced image data corresponding to m, where
m is an integer of not less than 2 but less than n,
input image data among the n input image data so
as to prepare the three-dimensional image data.

8. An image pickup system, comprising:

an image processing apparatus (1a, 2a) as set
forth in claim any one of claims 1 through 7; and
pickup means (11a, 11b, 11c) for picking up the
plurality of images that satisfy a parallax relation
with each other so as to obtain the plurality of
input image data, and for supplying said image
processing apparatus with the plurality of input
image data.

9. An image display system, comprising:

an image processing apparatus as set forth in
any of one of claims 1 through 7; and
display means (12) for carrying out three-dimen-
sional image display and two-dimensional im-
age display in response to the three-dimension-
al image data and the two-dimensional image
data that are outputted from said image process-
ing apparatus, respectively.

10. The image display system as set forth in claim 9,
wherein said display means is a three-dimensional

image display apparatus of parallax barrier type.

11. The image display system as set forth in claim 9,
wherein said display means is a three-dimensional
image display apparatus of lenticular lens type.

12. An image pickup display system, comprising:

an image processing apparatus as set forth in
any one of claims 1 through 7;
pickup means for picking up the plurality of im-
ages that satisfy a parallax relation with each
other so as to obtain the plurality of input image
data, and for supplying said image processing
apparatus with the plurality of input image data;
and
display means for carrying out three-dimension-
al image display and two-dimensional image
display in response to the three-dimensional im-
age data and the two-dimensional image data
that are outputted from said image processing
apparatus, respectively.

13. The image pickup display system as set forth in claim
12, wherein:

the number of the input image data that are sup-
plied by said pickup means is n where n is an
integer of not less than 2,
said display means can carry out the three-di-
mensional image display of n-eye type that has
a resolution of: transversal w-line x longitudinal
h-line, where each of w and h is a positive inte-
ger, and
said pickup means has a higher resolution than
a resolution of: transversal w/n-line x longitudi-
nal h-line.

14. The image pickup display system as set forth in claim
13, wherein said pickup means has different resolu-
tions for the respective input image data.

15. An image processing program causing a computer
to operate according to said image processing ap-
paratus as set forth in any one of claims 1 through
7, when run on said computer.

16. A computer-readable recording medium in which the
image processing program as set forth in claim 15
is recorded.

Patentansprüche

1. Eine Bildverarbeitungs-Vorrichtung, umfassend:

Reduktions-Berechnungs-Mittel (16) für das
Reduzieren der Anzahl einer Vielzahl von Ein-
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gabe-Bild-Daten, korrespondierend zu einer
Vielzahl von Bildern, welche eine laterale Par-
allaxen-Beziehung zueinander erfüllen;
erste Auswähler (17), jeder für das Auswählen
und Ausgeben von Beiden, den Eingabe-Bild-
Daten und den reduzierten Bild-Daten, aus dem
Reduktions-Berechnungs-Mittel (16);
drei-dimensionale Verarbeitungs-Mittel (28) für
das Kombinieren der reduzierten Bild-Daten aus
dem ersten Auswähler (17) um so drei-dimen-
sionale Bild-Daten herzustellen;
ein zweiter Auswähler (19) für das Auswählen
und Ausgeben von Beiden, den drei-dimensio-
nalen Bild-Daten und den Eingabe-Bild-Daten,
aus den ersten Selektoren; und
Schalt-Mittel (15) für das Steuern, wie die ersten
und zweiten Auswähler (17, 19) jeweils auswäh-
len sollten.

2. Die Bildverarbeitungs-Vorrichtung nach Anspruch 1,
wobei die Reduktions-Berechnungs-Mittel in der
gleichen Anzahl wie die Eingabe-Bild-Daten bereit-
gestellt sind.

3. Die Bildverarbeitungs-Vorrichtung nach Anspruch 1,
wobei das Reduktions-Berechnungs-Mittel zeitlich
die Vielzahl von Eingabe-Bild-Daten schaltet und da-
mit die Anzahl der so geschalteten Eingabe-Bild-Da-
ten jeweils reduziert um so die entsprechenden re-
duzierten Bild-Daten in einer Timesharing-Weise
auszugeben.

4. Die Bildverarbeitungs-Vorrichtung nach Anspruch 3,
außerdem umfassend:

einen dritten Auswähler (31) für das sequentielle
Schalten der Vielzahl von Eingabe-Bild-Daten
und für das Ausgeben der so zu dem Redukti-
ons-Berechnungs-Mittel (16) und entsprechend
zu dem ersten Selektor (17) geschalteten Ein-
gabe-Daten; und
Schalt-Mittel (15), steuernd wie die ersten, zwei-
ten und dritten Selektoren (17, 19, 31) ausge-
wählt werden sollen.

5. Die Bildverarbeitungs-Vorrichtung nach Anspruch 3,
außerdem umfassend:

einen Rahmen-Speicher (32), in welchem die
drei-dimensionalen Verarbeitungs-Mittel Bild-
Daten speichern um so die reduzierten Bild-Da-
ten zu kombinieren.

6. Die Bildverarbeitungs-Vorrichtung nach irgendei-
nem der Ansprüche 1 bis 5, wobei das Reduktions-
Berechnungs-Mittel eine Ausdünnung bezüglich der
Eingabe-Bild-Daten ausführt um so die Anzahl der
Eingabe-Bild-Daten zu reduzieren.

7. Die Bildverarbeitungs-Vorrichtung nach irgendei-
nem der Ansprüche 1 bis 6, für welche die Anzahl
der Eingabe-Bild-Daten n ist, wobei n ein Integer
nicht kleiner als 2 ist, und
das drei-dimensionale Verarbeitungs-Mittel die re-
duzierten Bild-Daten korrespondierend zu m Einga-
be-Bild-Daten, unter den n Eingabe-Bild-Daten, wo-
bei m ein Integer nicht kleiner als 2 aber kleiner als
n ist, kombiniert um so die drei-dimensionalen Bild-
Daten herzustellen.

8. Ein Bild-Abtast-System, umfassend:

eine Bildverarbeitungs-Vorrichtung (1a, 2a)
nach irgendeinem der Ansprüche 1 bis 7; und
Abtast-Mittel (11a, 11b, 11c) für das Abtasten
der Vielzahl von Bildern, welche eine Paralla-
xen-Beziehung zueinander haben, um so die
Vielzahl von Bild-Daten zu erhalten, und für das
Beliefern der Bildverarbeitungs-Vorrichtung mit
der Vielzahl von Eingabe-Bild-Daten.

9. Ein Bild-Darstellungs-System, umfassend:

eine Bildverarbeitungs-Vorrichtung nach ir-
gendeinem der Ansprüche 1 bis 7; und
Darstellungs-Mittel (12) für das Ausführen der
drei-dimensionalen Bild-Darstellung und der
zwei-dimensionalen Bild-Darstellung in Reakti-
on auf die drei-dimensionalen Bild-Daten und
die zwei-dimensionalen Bild-Daten, welche je-
weils von der Bildverarbeitungs-Vorrichtung
ausgegeben werden.

10. Das Bildverarbeitungs-System nach Anspruch 9,
wobei das Darstellungs-Mittel eine drei-dimensiona-
le Bild-Darstellungs-Vorrichtung des Parallaxenbar-
riere-Typs ist.

11. Das Bildverarbeitungs-System nach Anspruch 9,
wobei das Darstellungs-Mittel eine drei-dimensiona-
le Bild-Darstellungs-Vorrichtung des Lenticularlin-
sen-Typs ist.

12. Ein Bild-Abtastungs-Darstellungs-System, umfas-
send:

eine Bildverarbeitungs-Vorrichtung nach ir-
gendeinem der Ansprüche 1 bis 7;
Abtast-Mittel für das Abtasten der Vielzahl von
Bildern, welche eine Parallaxen-Beziehung zu-
einander erfüllen, um so die Vielzahl von Einga-
be-Bild-Daten zu erhalten, und für das Beliefern
der Bildverarbeitungs-Vorrichtung mit der Viel-
zahl von Eingabe-Bild-Daten; und
Darstellungs-Mittel für das Ausführen der drei-
dimensionalen Bild-Darstellung und der zwei-di-
mensionalen Bild-Darstellung in Reaktion auf
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die drei-dimensionalen Bild-Daten und die zwei-
dimensionalen Bild-Daten, welche jeweils von
der Bildverarbeitungs-Vorrichtung ausgegeben
werden.

13. Das Bild-Abtastungs-Darstellungs-System nach An-
spruch 12, wobei:

die Anzahl von Eingabe-Bild-Daten, welche
durch das Abtast-Mittel geliefert werden, n ist,
wobei n ein Integer nicht kleiner als 2 ist;
das Darstellungs-Mittel die drei-dimensionale
Bild-Darstellung vom n-Augen-Typ ausführen
kann, welcher eine Auflösung hat von: transver-
sal w Linien mal longitudinal h Linien, wobei so-
wohl w als auch h positive Integer sind; und
das Abtast-Mittel eine höhere Auflösung hat als
eine Auflösung von: Transversal w/n Linien mal
longitudinal h Linien.

14. Das Bild-Abtastungs-Darstellungs-System nach An-
spruch 13, wobei das Abtast-Mittel unterschiedliche
Auflösungen für die jeweiligen Eingabe-Bild-Daten
hat.

15. Ein Bildverarbeitungs-Programm, veranlassend ei-
nen Computer entsprechend der Bildverarbeitungs-
Vorrichtung nach irgendeinem der Ansprüche 1 bis
7 zu arbeiten, wenn dieses auf dem Computer läuft.

16. Ein Computer-lesbares Medium, in welchem das
Bildverarbeitungs-Programm nach Anspruch 15 auf-
gezeichnet ist.

Revendications

1. Appareil de traitements d’images, comprenant :

des moyens de calcul de réduction (16) pour
réduire le nombre d’une pluralité de données
d’images d’entrée, correspondant à une plura-
lité d’images qui satisfont à une relation de pa-
rallaxe latéral les unes avec les autres ;
des premiers sélecteurs (17), chacun d’eux per-
mettant de sélectionner et de délivrer en sortie
les unes ou les autres des données d’images
d’entrée et des données d’images réduites en
provenance des moyens de calcul de réduction
(16) ;
des moyens de traitements tridimensionnels
(28) permettant de combiner les données d’ima-
ges réduites en provenance du premier sélec-
teur (17) afin de préparer des données d’images
tridimensionnelles ;
un deuxième sélecteur (19) permettant de sé-
lectionner et de délivrer en sortie les unes ou
les autres des données d’images tridimension-

nelles et des données d’images d’entrée en pro-
venance desdits premiers sélecteurs ; et
des moyens de commutation (15) permettant de
contrôler la façon dont les premier et deuxième
sélecteurs (17, 19) doivent procéder à une sé-
lection, respectivement.

2. Appareil de traitements d’images selon la revendi-
cation 1, dans lequel il est prévu autant desdits
moyens de calcul de réduction qu’il y a de données
d’images d’entrée.

3. Appareil de traitements d’images selon la revendi-
cation 1, dans lequel lesdits moyens de calcul de
réduction commutent temporellement la pluralité de
données d’images d’entrée et réduisent le nombre
de données d’images d’entrée ainsi commutées,
respectivement, afin de délivrer en sortie les don-
nées d’images réduites respectives d’une façon en
temps partagé.

4. Appareil de traitement d’image selon la revendica-
tion 3, comprenant en outre :

un troisième sélecteur (31) permettant de com-
muter séquentiellement la pluralité de données
d’images d’entrée, et de délivrer en sortie les
données d’images d’entrée ainsi commutées
auxdits moyens de calcul de réduction (16) et
audit premier sélecteur (17), respectivement,
lesdits moyens de commutation (15) permettant
de contrôler la façon dont les premier, deuxième
et troisième sélecteurs (17, 19, 31) doivent pro-
céder à une sélection.

5. Appareil de traitements d’images selon la revendi-
cation 3, comprenant en outre :

une mémoire de trame (32) dans laquelle lesdits
moyens de traitements tridimensionnels stoc-
kent les données d’images afin de combiner les
données d’image réduites.

6. Appareil de traitements d’images selon l’une quel-
conque des revendications 1 à 5, dans lequel lesdits
moyens de calcul de réduction procèdent à une ske-
lettisation en ce qui concerne les données d’images
d’entrée afin de réduire le nombre de données d’ima-
ges d’entrée.

7. Appareil de traitements d’images selon l’une quel-
conque des revendications 1 à 6, dans lequel le nom-
bre de données d’images d’entrée est n, où n est un
nombre entier qui n’est pas inférieur à 2, et
lesdits moyens de traitements tridimensionnels com-
binent les données d’images réduites correspondant
à m, où m est un nombre entier qui n’est pas inférieur
à 2 mais qui est inférieur à n, les données d’images
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d’entrée parmi les n données d’images d’entrée afin
de préparer les données d’images tridimensionnel-
les.

8. Appareil de saisie d’images, comprenant :

un appareil de traitements d’images (1a, 2a) se-
lon l’une quelconque des revendications 1 à 7 ;
et
des moyens de saisie (11a, 11b, 11c) pour saisir
la pluralité d’images qui satisfont à une relation
de parallaxe les unes avec les autres afin d’ob-
tenir la pluralité de données d’images d’entrée,
et pour délivrer audit appareil de traitements
d’images la pluralité de données d’images d’en-
trée.

9. Appareil d’affichage d’images, comprenant :

un appareil de traitements d’images selon l’une
quelconque des revendications 1 à 7 ; et
des moyens d’affichage (12) pour effectuer un
affichage d’images tridimensionnelles et un af-
fichage d’images bidimensionnelles en réponse
aux données d’images tridimensionnelles et aux
données d’images bidimensionnelles qui sont
délivrées en sortie par ledit appareil de traite-
ments d’images, respectivement.

10. Système d’affichage d’images selon la revendication
9, dans lequel lesdits moyens d’affichage sont un
appareil d’affichage d’images tridimensionnelles du
type à barrière de parallaxe.

11. Système d’affichage d’images selon la revendication
9, dans lequel lesdits moyens d’affichage sont un
appareil d’affichage d’images tridimensionnelles du
type à lentille lenticulaire.

12. Système d’affichage de saisie d’images,
comprenant :

un appareil de traitements d’images selon l’une
quelconque des revendications 1 à 7 ;
des moyens de saisie pour saisir la pluralité
d’images qui satisfont à une relation de paral-
laxe les unes avec les autres afin d’obtenir la
pluralité de données d’images d’entrée, et pour
délivrer audit appareil de traitements d’images
la pluralité de données d’images d’entrée ; et
des moyens d’affichage pour effectuer un affi-
chage d’images tridimensionnelles et un afficha-
ge d’images bidimensionnelles en réponse aux
données d’images tridimensionnelles et aux
données d’images bidimensionnelles qui sont
délivrées en sortie par ledit appareil de traite-
ments d’images, respectivement.

13. Système d’affichage de saisie d’image selon la re-
vendication 12, dans lequel :

le nombre de données d’image d’entrée qui sont
fournies par lesdits moyens de saisie est n où n
est un nombre entier qui n’est pas inférieur à 2,
lesdits moyens d’affichage peuvent effectuer un
affichage d’images tridimensionnelles du type n
oeil qui présente une résolution égale à : w li-
gnes transversales x h lignes longitudinales, où
w et h sont des nombres entiers positifs, et
lesdits moyens de saisie présentent une réso-
lution supérieure à une résolution égale à : w/n
lignes transversales x h lignes longitudinales.

14. Système d’affichage de saisie d’images selon la re-
vendication 13, dans lequel lesdits moyens de saisie
présentent des résolutions différentes pour les don-
nées d’images d’entrée respectives.

15. Programme de traitements d’images provoquant le
fonctionnement d’un ordinateur selon ledit appareil
de traitements d’images selon l’une quelconque des
revendications 1 à 7, lorsqu’il est exécuté par ledit
ordinateur.

16. Support d’enregistrement pouvant être lu par un or-
dinateur, dans lequel est enregistré le programme
de traitements d’images selon la revendication 15.
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