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Joseph Diamante

Kenneth L. Stein

Alexander Solo

STROOCK & STROOCK & LAVANLLP
180 Maiden Lane

New York, NY 10038

(212) 806-5400

Fax: (212) 806-6006

Attorneys for the Plaintiffs

IN THE UNITED STATES DISTRICT COURT
FOR THE SOUTHERN DISTRICT OF NEW YORK

TOMITA TECHNOLOGIES USA, LLC,
AND TOMITA TECHNOLOGIES
INTERNATIONAL, INC,,

Plaintiffs .
N 43S0

NINTENDO CO., LTD., AND

)

)

)

)

)

)

VS, )
)

g
NINTENDO OF AMERICA, INC. )
)

)

Defendants.

COMPLAINT AND DEMAND FOR JURY TRIAL

Tomita Technologies USA, LLC (“TTUSA”) and Tomita Technologies International,
Inc. (“TTI), hereby asserts claims against Nintendo Co., Ltd. (“NINTENDO LTD”) and
Nintendo of America, Inc. (“NINTENDO AMERICA”) for infringing U.S. Patent No. 7,417,664

(“the ‘664 patent”) and alleges as follows:

INTRODUCTION

L. This is an action for patent infringement by TTUSA and TTT against NINTENDO

LTD and NINTENDO AMERICA.
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2. The ionventor of the patent-in-suit is Seijiro Tomita. Mr. Tomita is an
accomplished scientist and engineer.

3. After working at Sony for nearly 30 years, Mr. Tomita retired in 2002 in order to
pursue his goals of inventing and developing technology of interest to him.

4, As a result of his research efforts, Mr. Tomita is listed as an inventor or co-
inventor on over 100 patent applications world-wide. Mr. Tomita is an inventor or co-inventor
of nearly 70 patents world-wide.

5. Mr. Tomita has dove substantial research and development in the area of
stereoscopic display technology. Among other things, Mr. Tomita invented and developed
technology relating to displaying stereoscopic (3-D) images on-screen for viewing with the
naked eye, i.e., without utilizing glasses or other devices. The ‘664 patent asserted in this e;ction
covers 3-D technology invented and developed by Mr. Tomita.

6. The ‘664 patent was issued by the United States Patent and Trademark Office on
Aungust 26, 2008 to Mr. Seijiro Tomita. A patent corresponding to the ‘664 patent has also been
granted by the Japan Patent Office.

7. In recognition of the importance and uniqueness of Mr. Tomita’s technology, the

‘664 patent and related patents hiave been licensed by third parties.

THE PLAINTIFFES

3. Plaintiff TTUSA is a corporation organized and existing under the laws of New
York having a place of business in New York, NY 10075. )

9, Plaintiff TTUSA is the exclusive U.S. licensee of the asserted patent and

technology invented and developed by Mr. Tomita.
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10.  Plamtiff TTI is a corporation organized and existing under the laws of Japan
having a place of business at 2-18-3 Sotokanda, Chiyoda-ku, Tokyo, Japan.
11.  Plamtiff TTT is the owner of the asserted patent and other patents and patent

applications, world-wide, invented and developed by Mr. Tomita.

THE DEFENDANTS

12.  Upon information and belief, Defendant NINTENDO LTD i1s a corporation
orgalﬁied and existing under the laws of Japan having a place of business at 11-1 Kamitoba
Hokotate-cho, Minami-ku, Kyoto, 601-8501, Japan.

13.  Upon information and belief, Defendant NINTENDO AMERICA is a corporation
organized and existing under the laws of Washington having a place of business at 4820 150th
Ave, Northeast, Redmond, WA 98052.

14.  Upon information and belief, NINTENDO AMERICA is a wholly owned
subsidiary of NINTENDO LTD.

15. Upon information and belief, NINTENDO LTD is a provider of video game
products, and related materials, that it manufactures, ships, distributes, sells, and/or offers for
sale throughout the United States, including within the Southern District of New York.

16.  Upon wformation and belief, NINTENDO AMERICA 15 a provider of video
game produets, and related materials, that it manufactures, ships, distributes, sells, and/or offers
for sale throughout the United States, including in the Southern District of New York.

17. Upon information and belief, on March 27, 2011 NINTENDO LTD and
NINTENDO AMERICA launched a product called Nintendo 3DS (“3DS”) in the United States.
Since its intrdduction, 3DS has realized substantial sales, largely as a result of the utilization of

3-D technology.
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18.  Upon information and belief, NINTENDO AMERICA and/or NINTENDO LTD
~ own and/or conirol Nintendo World, which is the sole retail store in the United States that they
own and/or control. The 3DS is sold and offered for sale at Nintendo World. Nintendo Wotld is
located in the Southern District of New York at 10 Rockefeller Plaza, New York, NY 10020,
19, NINTENDO AMERICA has marketed 3DS in a manner that emphasizes the 3-D
technology implemented therein by focusing on the 3-D technology on its website:
“Introducing the Nintendo 3DS systen. Experience incredible gameplay featuring
real 3D graphics, with no need for special glasses. Nintendo 3DS is a
breakthrough in portable entertainment, a truly cutting-edge piece of hardware.”
“The Nintendo 3DS system opens up a whole new world of eye-popping
gameplay possibilities. The stereoscopic 3D display of the upper screen gives
objects within the game world a feeling of space and depth that extends far into

the back of the sereen.”

“The Nintendo 3DS system uses its two outer cameras to see the world in 3D,
much like the human eye.”

“A built-in 3D Depth Slider allows you to immediately adjust the intensity of the
3D settings on the Nintendo 3DS system to your liking.”

Annexed hereto as Exhibit B,

20.  Upon information and belief, NINTENDO LTD has made and/or aided in the
making of materials used to sell and/or market the 3DS in the U.S. and elsewhere. For example,
the Nintendo 3DS Operations Ménual, which accompanies the 3DS product refers to both
NINTENDO AMERICA and NINTENDO LTD.

21, Upon information and belief, NINTENDO LTD sells and markets products
comprising 3-D technology throughout the world, including foreign jurisdictions where TTI has

patent protection.
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JURISDICTION AND YENUE

22.  The claims asserted in this Complaint arise under the Patent Laws of the United
States, 35 U.S.C. §§ 1-376.

23.  Subject matter jurisdiction is proper pursuant to 28 U.S.C. §§ 1331 and 1338.

24.  This Court has personal jurisdiction over NINTENDO AMERICA and
NINTENDO LTD. NINTENDO AMERICA and NINTENDO LTD have committed and
continue to commit, have contributed to and continue to contribute to, and have induced and
continue to induce, acts of patent infringement in this District,

25.  Venue is proper in this judicial district pursuant to 28 U.S.C. §§ 1391 and 1400.

THE PATENT-IN-SUIT

26.  The ‘664 patent, entitled “Stereoscopic Image Picking Up and Display System
Based Upon Optical Axes Cross-Point Information,” was lawfully issued by the United States
Patent and Trademark Office (“PTO”) on August 26, 2008 to the inventor Seijiro Tomita. The
‘664 patent issued from U.S. Patent Application Serial No. 10/475,849, which is the U.S.
National Stage application of PCT Application No. PCT/JP03/03405, filed March 20, 2003. A
copy of the ‘664 patent is attached as Exhibit A.

27.  'The ‘664 patent was assigned to TTL TTI is the rightful owner of the ‘664 patent,
and holds the entire right, title and interest in the ‘664 patent. TTUSA was granted by TTI an
exclusive license to the ‘664 patent in the U.S.A., which includes the exclusive righis in the
U.S.A. to make, have made, modify, use, sell, import, export, distribute, lease or otherwise
transfer products within the scope of the ‘664 patent and to recover for all present, future, and

past infringements of the ‘664 patent.
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COUNT I — INFRINGEMENT OF THE ‘664 PATENT

28. TTUSA and TTI realiege and incorporate by reference each of the preceding
paragraphs.

29.  Upon information and belief, NINTENDO LTD and/or NINTENDO AMERICA
have infringed one or more claims of the ‘664 patent by making, using, offering for sale, selling,
and/or importing into the United States video game products having stereoscopic 3-D technology .
embodying the patented invention.

30.  Upon information and belief, NINTENDO LTD and/or NINTENDO AMERICA
have infringed one or more claims of the ‘664 patent by inducing others to infringe the ‘664
* patent and/or contributing to the infringement of the ‘664 patent by others.

31.  As a consequence of NINTENDO LTD’s and/or NINTENDO AMERICA’s
infringer;xent of the ‘664 patent, TTUSA and TTI have been damaged in an amount not yet
determined.

32. Upon information and belief, NINTENDO LTD’s and/or NINTENDO
AMERICA’s infringement of the ‘664 patent will continue in the future, and TTUSA and TTI
will confinue to suffer damages as a consequence, unless NINTENDO LTD’s and/or
NINTENDO AMERICA’s infringing acts are enjoined by this Court.

33.  Upon infonnation and belief, NINTENDO LTD’s and/or NINTENDO

AMERICA’s infringement of the ‘664 patent has been, and continues to be, willful.

JURY DEMAND

34,  TTUSA and TTI request a trial by jury for all issues so triable.
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PRAYER FOR RELIEF

WHEREFORE, TTUSA and TTI respectfully requests that the Court enter judgment
against NINTENDO LTD and/or NINTENDO AMERICA:

A. determining that NINTENDO LTD and/or NINTENDO AMERICA have
infringed and continue to infringe one or more claims of the ‘664 patent;

B. permanently enjoining NINTENDO LTD and/or NINTENDO AMERICA, their
respective officers, agents, servants, directors, employees and attomeys, and all persons acting in
concert or participation with them, directly or indirectly, or any of them who receive actual
notice of the judgment, from further infringing, inducing others to infringe, or contributing to the
infringement of any claim of the ‘664 patent;

C. ordering NINTENDO LTD and)’or NINTENDO AMERICA to account for and
pay to TTUSA and TTI all damages suffered by TTUSA and TTI as a consequence of
NINTENDO LTD’s and/or NINTENDO AMERICA’s infringement of the ‘664 patent, together
with interest and costs as fixed by the Count;

D. trebling TTUSA and TTI’s damages under U.S.C. § 284 on the ground that
NINTENDO LTD’s and/or NINTENDO AMERICA’s infringement of the ‘664 patent was
deliberate and willful; |

E. declaring that this case is exceptional and awarding TTUSA and TTI its costs and
attorneys’ fees in accordance with 35 U.S.C. § 285; and

F. granting TTUSA and TTI such other and further relief as the Court may deem just

and proper.
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June 22, 2011

STROOCK & STROOCK & LAVAN L.L.P.

/m,/ ?&’é

Joseph Diamante
Kenneth L. Stein
Alexander Solo

180 Maiden Lane
New York, NY 10038
(212) 806-5400
Attorneys for Plaintiffs
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57 ABSTRACT

A stereoscopic video image pick-up and display system hav-
ing a stereoscopic video image pick-up device including two
video image pick-ups for owtputting video informatinn from
the pmick-ups; a stereoscopic video image display device for
disptaying different video images; and a medium for trans-
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ting device for offsetting and displaying different videc
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which is displayed by the sterecscopic videe image display
device.
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1

STEREOSCOPIC IMAGE PICKING UP AND
DISPLAY SYSTEM BASED UPON OPTICAL
AXES CROSS-POINT INFORMATION

BACKGROUND OF THE INVENTION

1, Field of the Invention

The present invention relates to a stereoscopic image pick-
up ard display system and in particular to a stereoscopic
image pick-up and display system which is capable of dis-
playing an appropriate stereoscopic images by changing the
stereoscopic degree depending upon the size of a display
screen and different stereoscopic image pick-up conditioss.

2, Descripting of the Prior At

There have heretofore been stereoscopic image pick-up
and display systems each comprising a stereoscopic image
pick-up device, a stereoscopic image display device which
displays the stereoscopic image which has been picked up by
the stereoscopic image pick-up device and a medium which
are disposed between both devices for transmitting image
data and the like.

For example, a stereoscopic image pick-up device which is
disclosed in Japanese Published Patent Application JP-A-
2001-231055 comprises 2 image pick-up unit 601 ncluding
two CCD cameras 602 and 603 as shown in FIG, 14. Right-
eye and left-eye images are picked up by first and second
cameras 602, and 603, respectively. At this tiine, a cross-point
{convergence point) CP on the surface of an object (subject)
to be picked up S at which optical axes CL1 and CL2 of the
first and second cameras 602, and 603, respectively are inter-
sected is formed, so that the stereoscopic images are picked
up. A technolngy has been proposed for determining the
distance between the swface of the object and the image
pick-up device L (that is, the distance between the pick-up
device and CP) based upon the angle of the optical axis and
the spacing between two cameras 602 and 603,

Japanese Published Patent Application JP-A-Hei
8-262370 discloses a stereoscopic image display device as
shown in FIG, 15, which displays the image which is picked
up by the stereoscopic image pick-up device disclosed in the
JP-A-2001-233055.

In addition to the stereoscopic display device requiring
special glasses, a stereoscopic display device which requires
no special glasses and the like has been proposed. In thiscase,
right-eye and lefi-eye trnages having 2 paraltax therebetween
as slereoscnpic information are altemately switched for every
image signal (one feld) by a liguid crystal device circuit {not
shown) and altemate blinking operatinn of two backlights
705¢ and 705k is conducied in synchronization with the
switched image display on a liquid erystal display unit 704.

‘When a signal of image for the right-eyeis displayed on the
liquidcrystal display unit 704, oneof thebacklights 705q is lit
in synchronization with an input signal so that light of the
backlight is incident upon the right-eye 709z of a viewer
{observer). Subsequently, when a signal of the image for the
lefi-eye isdisplayed onthe liquid erystal displaywnit 704, the
other backlight 7655 is lit in synchronization with the signal
50 that light of the backlight is incident upon the left-eye 7095
of the viewer. Since one image for right-eye on the liguid
crystal display unit can be viewed by only the right-eye of the
viewer while one image for lefi-eye on the liquid crystal
display unit can be viewed by only the lefi-eye of the viewer,
both images are merged in the brain of the viewer by the
afterimage effect on the mwtina of the viewer, so that the
merged image can be viewed as a stereoscopic image by the
three-dimensional perception hased upon so-called binocular
parallax,
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Bven when thedistance between the pick-up device and CP
is measured by the technology of the invention as defined in
1P-A-2001-23 1055 on picking-up the stereoscopic image, the
distance between the pick-up device and CP (CP information)
is not recorded simultaneously with the stereoscopic image
recording. Bven if the CP information of the picked-up image
is recorded, the CP information is notutilized as a signal for
the reference of binocular vision by the technology disclosed
in JP-A-Hei 8-262370 when the stereoscopic imnage is played
back.

In particular, when the same content are played back on
display devices having different screen sizes, the stereopsis
from the screen may vary due to difference in screen size
since the amount of the parallax between the right-eye and the
lefi-eye varies, resulting in a problem in that a natural stereo-
scopic image can not be obtained. Since the stereoscopic
image contents for large amusement parks are produced
assuming that the display devices havea large size screen on
which the contents are displayed, appropriate stereoscopic
feeling can not obtained unless the displays have the same
screen size. Large size screen provides two strorg stereo-
scopic feeling, making viewers wncomfortable, while smal]
size screen provides less sterecscopic feeling, giving no sat-
isfaction to the viewers,

Since these contents are combinations of various scenes,
pick-vp conditions, facal-length of the lens of the pick-upunit
and the spacing between two pick-up units may not be uni-
form throughnut various contents. If these scenes are simply
jninted, different stereoscopic feelings are provided by one
cortent, which provides the viewers with different feeling and
physical discomfortabikity.

Furthermore, the positional relationship between the ste-
Teoscopic image pick-up and display device is not necessarily
constant and the viewer may not be positioned in the position
that is intended by the contents producer. 1f the viewer is
offset from the predetermined viewing position of the sterec-
scopic display device, he or she is not able to view comect
stereoscopic image,

Accordingly, when the stereoscopic video image is pro-
duced, the cross-poini of the pick-up sterevscopic cameras
and the paraflax of the computer graphics is adjusted while
assuming the size of the display screen on which nltimately
the image is displayed. Since the contents which have been
produced provide different stereoscopic feeling na the differ-
ent screens of the slereoscopic image pick-up and display
systems, it is necessary to reproduce the stereoscopic video
image depending wpon the screen size. If the stereoscopic
video image is produced by the CG (Computer Graphics), itis
necessary to conduct rerendering,

Since there is no way to adjust the paraliax which has been
determined by the once produced contents when they are
played back, the viewer has to adjust the stereoscopic feeling
depending upon the distance between the viewing position
and the screen,

If the stereoscopic video image is broadceast, there is no
way to automatically adjust the stereoscopic feeling of the
stereoscopic video image in responsive to an indefinite num-
ber of viewers and stereoscopic video image pick-up and
display systems having various . screen sizes. Therefore,

“broadeasting of the stereoscopic video images for the indefi-

nite number of viewers is difficult. A technology to adjust the
stereoscopic feeling depending upon the screen size is essen-
tial for the widespread of the stereoscopic video images.
‘Therefore, it is an object ofthe present invention to provide
a stereoscopic video intage pick-up and display system which
is capable of providing the stereoscopic video image having a
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natural stereopsis even if the video image producing and
playback conditions are different,

SUMMARY OF THE INVENTION

In order to solve the above-inentioned object, the present
invention adopts means as follows:

An invention as set forth in Claim I resides in a stereo-
scopic video image pick-up and display syster comprising a
stereoscopic video image pick-up device including two video
image pick-up means for outpuiting video information from
said pick-up means; 2 stereoscopic video image display
device for displaying different video images for the eyes of a
viewer, and

a medium for transmitting said video image information from
said stereoscopic video image pick-up device to said stereo-
scopic video imagedisplay device, in which saidstereoscopic
video image pick-up device includes cross-point measuring
means for measuring CP information on the cross-point (CP)
of optical axes of' said pick-up means and outputs information
inciuding the CP information and video imape information to
said medium; and

in which said stereoscopic videc image display device
includes offset presetting means for offsetting and displaying
said different video images based upon said video image
information, said cross-point information and information on
the size of the image which is displayed by said stereoscopic
video image display device.

In accordance with the present invention, a stereoscopic
video image can be obtained which is adjusted to provide an
optimal stereascopic degree (depth) depending upon the ste-
reoscopic video image pick-up and display system.

An invention as set forth in Claim 2 resides in a stereo-
scopic video image display system as defined in Claim 1
wherein said stereoscopic video image display device
includes viewer's position information measuring means for
measuring information on the position of a viewer relative to
a display screen, and further incIudes offset presetiing means
for offsetling and displaying said different video images
based upon said video image information, said cross-point
information, information on the size of the image which is
displayed by said stereoscopic video image display device
and the information on the position of the viewer.

In accordance with the present invention, a stereoscopic
video image having an optimal stercoscopic degree (depth)
corresponding to the positions of the stereoscopic video
imege pick-up and display system and the viewer can be
obtained, )

An invention as set forth in Claim 3 resides in a stereo-
scopic video image pick-up and display system as defined in
Claim 1 or 2 in which said cross-point measuring means
calculates the cross-point positionbased upon the angle of the
intersection of the optical axes in said two pick-up means.

In accordance with the present invention, the distance
hetween two image pick-up means can be measured based
upon triangutation techniques and the distance between the
pick-up means and the cross-point and object (scene) can be
measured based upon the value ofthe angle at the intersection
between the optical axes of said image pick-up means, The
distance between two objects can be also measured.

An invention as set forth in Claim 4 resides in a sterco-
scopic video image pick-up and display system as defined in
Claim 1 or 2 in which said cross-point measuring means
calculates the cross-point based upon the position of picking-
up of an object in said two pick-up means which are disposed
in & paralle] relationship.
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In agcordance with the present invention, the distance
between two image pick-up means can be measured based
upon friangulation techniques and the distance between the
pick-up means and the cross-point and object (scene) can be
meastred based upon the vatue of the angle at the intersection
between the optical axes of said image pick-up means. The
distance between two objects can be also measured.

An invention as set forth in Claim 5 resides in a stereo-
scapic video image pick-up and display system as defined in
any of Claims 1 through 4 in which said stereoscopic video
image pick-up device is adapted to feed out information on
the depth of the areas, the image of which is picked-up in &
depth direction and said stereoscopic video image display
device includes offset presetting means for offsetiing and
displaying said different videc images based upen said video
image information, said cross-point information, information
on the size of the image which s displayed by said stereo-
scopic video image display device and the information on the
position of the viewer.

In accordance with the present invention, more approptiate
stereoscopic video image display can be carried out since the
display means can obtain more exact information on image
pick-up conditions.

An invention as set forth in Claim 6 resides in a stereo-
scopic video image pick-up and display system as defined in
Cleim 2 in which said viewer’s position defecting means is
disposed integrally with the main body of said stereoscopic
video image pick-up and display system.

Inaccordance with the present invention, itis not necessary
fo separately provide the viewers position detecting means in
addition to the main body of the stereoscopic video image
pick-up and dispiay system.

Axn invention as set forth in Claim 7 resides in a stereo-
scopic video image pick-up and display system as defined in
Claim 2 in which said viewer’s position detecting means is
disposed in a position remote from the main body of said
stereoscopic video image pick-up and display system.

In accordance with the present invention, the viewer’s
position detecting means can be disposed in an appropriate
position to detect the position of the viewer, so that the posi-
tion of the viewer can be acourately detected.

An invention as set forth in Claim 8 resides in a stereo-
scopie video image pick-up and display system as defined in
Claim 6 or 7 in which said viewer’s position detecting means
includes an ultrasonic wave transmitter and ultrasonic wave
receiver,

Inaccordance with the present invention, the defectionofa
viewer 1s not Iiable to be influenced by the peripheral noise in
comparison with that using ultra-red means, so that accurate
detection ¢an be achieved.

Axn invention as set forth in Claim 9 resides in a stereo-
scopic video image pick-up and display system as defined in
Claim 6 or 7 in which said viewer’s position detecting means
detects the position based upon the picked-up image of the
viewer.

Inaccordance with the present Invention, the detection of a
viewer is not lizble to be influenced by the peripheral noise in
comparison with that using ultra-red means, so that accurate
detection can be achieved.

An invention as set forth in Cleim 10 resides in a stereo-
scopic video image pick-up and display system as defined in
any of Claims 1 through 9 in which seid offset preseiting
means presets the offSet of the right-eye and left-eye video
images based upon the information input to said input means
for adjusting the stereoscopic feeling of the image which is
displayed by said display means.
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In accordance with the present invention, the stereoscopic
video image having a stereoscopic degree {depth) which is
adjusted to meet the viewer's preferences can be obtained.

An invention as set forth in Claim 11 resides in a stereo-
seopic video image pick-up and display system as defined in
any of Claims 1 through 10 in which said system includes a
memory for the lefi-eye video image for storing a lefl-eye
video image and a memory for the right-eye video image for
stoting a right-eye video image, said offset presetting means
inclades timing control means for controlling the timing of
the read-out of video image data from said frame memory for
left-eye video image andfor said frame memory for right-eye
video image; and

said timing control means presets the offset of said left-eye
video image and right-eye video image by advancing or
delaying the timing of the read-out of the video image data
from one of said frame memories for left-eye and right-eye
video images relative tothe timing of the read-out of the video
imape data from the other of said from memories for the
lefi-eye and right-eye video images.

In accordance with the present invention, an offset of the
right-eye andlefi-eye video images can be preset by a simple
circuit,

An invention as set forth in Claim 12 resides in a sicreo-
scopic video image pick-up and display system as defined in
any one of Claims I through 11 in which said system com-
prises a sterecscopic video image frame memory for storing
the stereoscopic video image therein, and signal switching
means for switching between the lefi-eye video imape data
read-out from said frame memory for the left-eye video image
and right-eye video image read-out from said from memory
for said right-eye video image to input the data to said frame
memory for the stereoscopic video image.

In accordance with the present lnvention, video image in
which the offset of the right-eye and lefi-eye video images is
preset can be synthesized and be stored in the frame memory.

An invention as set forth in Claim 13 resides in a stereo-
scopic video image pick-up and display system as defined in
any of Claim I through 12 in which the offset of said left-eye
and right-eye video images is preset by advancing or delaying
the borizontal phase of said lefi-eye and right-eye video
images,

In accordance with the present invention, presetting of the
offset of the right-eye and left-eye video imapes can be easily
controted,

An invention as set forth in Claim 14 resides in a sterec-
scopic video image pick-up and display system as definedin
any of Claims 1 through 13 in which an area of one or both of
said left-eye and right-eye video image in the vicinity of its
lateral edge is enlarged in a horizontal and vertical directions
so that it fills a blank area whichiscaused by the presefting of
the offset of said left-eye and right-eye video images.

In accordance with the present invention, display causing
no blank area even if the right-eye and lefi-eye video images
are shifted and displayed, and which gives quite normal feel-
ing can be achieved,

An invention as set forth in Claim 15 resides in a stereo-
. scopic video image pick-up and display system as defined in
any of Claims 1 through 14 in which said display means
incindes video image display means for displaying a video
image with transmitted light and a light source device, said
light source device comprising an LBD array in which white
LEDs or RGB LEDs are integrally arrayed, said offset pre-
setting means inciuding LED control means for controlling
the lighting of said white LEDs or RGB LEDs of said LED
array based upon said offset,
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In accordance with the present invention, lighting of the
light source can be freely achieved by the control of the LED
control means and power consumption can be reduced since
white LEDs or RBG LEDs having less power consumption
and high switching speed are used as the light source,

An invention as set forth in Claim 16 resides in a sterco-
scopic video image pick-up and display system as defined in
Claim 15 in which said LED control means of said offsst
presetting means controls the lighting of said white LEDs or
RGB LEDs based upon said viewer's position information so
that the video image which is viewed by a viewer is pain-
tained.

In accordance with the present invention, an appropriate
video image can be displayed even if the viewesr moves or
viewers are in a phurality of different positions,

An invention as set forth in Claim 17 resides in a stereo-
scopic video image pick-up and display system as defined in
Claim 15 in which each LED array which is provided at upper
and lower areas of said light source device forms a right-eye
video image display unit and left-eye video image display
unit.

Inaccordance with the present invention, contort of display
of stereoscopic video image can be achieved at a high free-
dom degree by controlling the lighting of the right-eye video
image display unit and lefi-eye video image display unit of
the LED aray by the LED control means.

An invention as set forth in Claim in 18 resides ina stereo-
scopic video image pick-up and display system as defined in
any of Claims 1 through 17 which is adapted to a display
system of portable digital assistant (PDA).

Inaccordance with the present invention, the display of the
portable digital assistant can be made stereoscopic.

An invention as set forth in Claim in 19 resides in a sterco-
scopic video image pick-up and display system as defined in
any of Claims 1 through 17 which is adapted to a display
system of mobile communication terminal.

In accordance with the present invention, the display of
mobile communication terminal can be made stereascopic.

An invention as set forth in Claim 26 resides in a stereo-
scopic video image pick-up and display system as defined in
any of Claims 1 through 17 which is adapted to a terminal of
car navigation systerm.

In accordance with the present invention, the display of car
navigation system can be made stereoscopic.

An invention as set forth in Claim 21 resides in a stereo-
scopic video image picl-up and display system as defined in
any of Claims 17 through 20 in which said video image
information and CP information is communicated between
said termninal devices.

tn accordance with the present invention, stersoscopic
video image information can be communicated between ter-
minal devices, so that the same video image infonnation can
be shared.

An invention as set forth in Claim 22 resides in a stereo-
scopic video image pick-up and display system as defined in
any of Claims 1 through 21 in which said medium is a com-
munication medinm.

In accordance with the present invenfion, a stersoscopic
video image can be displayed even if both the stereoscopic
video image pick-up device and stereoscopic video image
display device are in the same position, and even if both
devices are remote. The communication medium may include
wireless communication, wired communication and optical
communication.
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An invention as set forth in Claim 23 resides in a stereo-
scopic video image pick-up and display systein as defined ia
any of Claims 1 through 21 in which said medium is a com-
munication medium.

in accordance with the present invention, stereoscopic
video image information which is picked-np by the stereo-
seopic video jmage pick-up device can be stored and repro-
duced by the stereoscopic video image display device, The
commumication meditm may inchude wireless commumnica-
tion, wired communication and optical communicatior:.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 is a block diagram for showing the basic configu-
ration of the stereoscopic video image pick-up aad display
device of the present emnbodiment,

FIG. 2 is a block diagram showing the configuration of the
stereoscopic video image pick-up and display system shown
in F1G. 1,

FIG. 3 is a block diagram showing the display control
circuit for the sterepscopic video image pick-up and display
device shown in FIG. 1.

FIG. 4 is a view showing how the stereoscopic image is
viewed by a viewer.

FIG. 5 is a view showing how the stereoscopic image is
viewed by a viewer,

FIG. 6 is a view showing how the stereoscopic image is
viewed by a viewer.

FIG. 7 is a view showing how the stereoscopic image is
viewed by a viewer.

FIG. 8 is a view showing how the stereoscopic image is
viewed by a viewer.

FIG. 9 is a view showing the configuration of the display
means.

FIG. 10is an exploded perspective view showing the con-
figuration of the display device in detail,

FIG. 1115 a view showing the displaying state of the liquid
crystal of the display device.

FIG. 12 is a view showing the polarization direction of a
checkered plate of the display device.

FIG. 13 is a view showing the configuration of the stereo-
scopic video image pick-up and display system of the other
embodiment.

FIG. 14 isa view showing the configuration of the pick-up
means of prior ani stercoscopic video image pick-up and
display system.

FIG. 15 Is 2 view showiag the configuration of the display
means of prior ari stereoscopic video image pick-up and
display system.

BEST MODES FOR EMBODYING THE
INVENTION

Now, modes of embodying the present invention will be
described with reference to the drawings.

FIG3. 1 is a block diagram for showing the basic configu-
ration of the stereoscopic video image pick-up and display
device of the present embodiment, FIG. 2 is a block diagram
showing the configuration of the sterenscopic video image
pick-up and display system shown in FIG. 1. FIG. 3 is a block
diagram showing the display control circuit for the stereo-
scopic video image pick-up and display device shown in FIG.
1. FIGS. 4 through 6 are views showing how the stereoscopic
image is viewed by aviewer. FIGS. 7 and 8 are views explain-
ing the position at which the stereoscopic image appears,
FIG. 9 is a view showing the configuration of the display
means, FIG. 10 is an exploded perspective view showing the
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configuration of the display device in detail. FIG, 11 is a view
showing the displaying state of the liquid crystal of the dis-
play device, F1(3. 12 is a view showing the polarization direc-
tion of a checkered plate of the display device, FIG. 13 is 2
view showing the configuration of the stereoscopic video
image pick-up and display system of the other embodiment.

As shown in FIGS. 1 and 2, the stereoscopic video image
pick-up and display system one embodiment of the present
invention comprises left and right image pick-up means
(cameras) 4021, 402R for picking-up anobject (subject) 401,
CP measuring means 403 for measuring the distance between
the cameras and the object and cross-point information (CP
information) based upon the angles between the optical axes
of the cameras and video signal feeding means 404 for feed-
ing video image information and CP information 1o a medium
500, The CP information is able to calculate the position of
the cross point based upon the picked-up position of the
object in two pick-1tp means which are disposed. The stereo-
scopic video image pick-up and display system farther com-
prises a display contro] circuit 100 for controlling the display
means 121 to display a stereoscopic video image 600 for a
viewer 90 based upon the videe image information and CP
information which is received via the medium 500 and firther
comprises display means 121 having a liquid crystal scresn.
In the present embodiment, information on the depth of the
image picked-up arez is fed. Appropriate stersoscopic video
image display can beaccomplished in the sterenscopic video
image display device by using the depth in addition to the
video image information and the cross-point information.

Preferably the stereoscopic video image pick-up and dis-
play system of the present embodiment is adapted to the
display system of portable digital assistant (PDA). The ste-
reoscopic video image pick-up and display system of the
present emhodiment is preferable for the display of mobile
communication terminats such as cellular phones.

Preferably the stereoscopic video image pick-up and dis-
play system of the present embodiment is adapted to the
display system of the car navigation system and may include
communication means so that it is possible to communicate
the video image information and CP information between the
portable digital assistants, mohile cnmmunication terminals
and car navigation system ferminals,

In the present embodiment, the media of the stercoscopic
video image display system may be any one of wireless,
wired and optical communications. The media may be mag-
netic recording media such as magnetic disc, optical record-
ing mediasuch as CD, CD-R, CD-RW, DVD, DVD-R, DVD-
RW, MD and thelike, and semiconductor storage media using
memory chips. The stereoscopic video image display system
may be applicable to various stereoscopic displays such as
stereoscopic television sets and stereoscopic projectors and is
also applicable to stereoscopic movie theater motion picture
playback device for the playback of stereoscopic video
images which are disributed via the Internet, sterepscopic
game machines, simulators for aircraft and vehicles.

In the present embodiment, the display contro] circuit 160
comprises a sterenscopic video image signal generating cir-
cuit 101 for generating a stereoscopic video image signal
comprising aleft-eye and right-eye video images as shown in
FIG. 2. The stereoscopic video image signal generating cir-
cuit 101 comprises a video image information acquisition
means 103 for acquiring video image information on the
stereoscopically viewable video images, such as the size of
the displayed image which is assumed on production, the
position of a viewer and the cross-point information, infor-
mation acquisition means 104 for acquiring the display
device information on the display area of the display means,
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that is the size of the screen on which the images are actually
displayed, the position of the viewer relative to the display
device, and offset presetting means for presetting & offset
vahie to display the left-aye and right-eye video images so
that they are shifted each other based upon said video image
infornmation and said display device informationand for caus-
ing the display means 121 to display the stereoscopic video
image signal providing the viewers with the same stereo-
scopic feeling iespective of video and display information
representative of different conditions.

The left-eye image 10, right-eye image 11 and the distance
13 (CP information) between the cameras and the cross-point
onpicking-up of the image are input to the stereoscopic video
image signal generating circnit 101 of the present embodi-
ment 101 as data which is recorded on picking-up of the
image as shown ip FIG. 3. The left-eye image 10 is picked-up
by the lefi-eye camera and the right-eye image 11 is picked-
up by the righi-eye camera which is juxtaposed with the
left-eye camera. The left-eye and righi-eye cameras are dis-
posed in such a manner that their optical axes intersect with
each other. The intersection of these axes is the cross-point
{CP)} which is present on a plane of the object.

Theimage pick-up device includes a cross-point data input
device 12 which measures the distance between the cameras
and CP by means of laser distance measuring techuique or
based upon the inclination angle between the optical axes of
the left-eye and right-eye cameras or to which an operator
inputs the distance. The information on the distance between
the cameras and CP 15 recorded as CP information together
with the stereoscopic video image when the stercoscopic
video image is picked-up. The distance between the left-eye
camera and the right-eye camera (iniereye distance) is also
recorded as CP information. This distance information cor-
responds to the distance between the eyes of human.

The lefi-eye video image 10 which is input to the stereo-
scopic video signal generating circuit is digitalized by an A/D
converter 20 and is stored in a lefi-eye video image frame
memory 30. Simitarly, input right-eye video image 11 is
digitalized by an A/D converter 21 and is stored in a right-eye
video image frame memory 31. A clock signai 22 for A/D
conversion is input to the A/D converters 20 and 21 from a
switch control unit 1,

The left-eye and right-eye video images which have been
digitalized and stored in the frame memories 30 and 31 are
input to a signal switch 40. The signal switch 40 records
synthesized sterenscopic video image in a synthesis frame
memory 50 io geperate the synthesized stereoscopic video
image signal by swiiching the read-ouls of the left-eye and
right-eye video images.

The signal switch 40 is a switch (semiconductor switching
element) which is operative in response to a timing signal
issued from the switch contrel unit 41, In the stereoscopic
video signal generaiing circuit, synthesized stereoscopic
video signal image in which alternate horizontal lines of the
lefi-eye and right-eye video images 10 and 11 are synthesized
is generated from the lefi-eye and right-eye video images 10
and 11. Since the video image is displayed in every one
scanning line in the interlace fyrmat, the video signal which is
written into the synthesis frame memory 50 is switched for
every field (for example, every 16.6833 msec which is a
vertical synchronization periodof NTSC format) by means of
the signal switch 40. On the other hand, since the scanning
lines are sequentially displayed in case of non-inferlace for-
nat, the video signal which is to be written into the synthesis
frame memoary 50 is switched for every scanning line (for
example, every 63.5555 psec which is a horizontal synchro-
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nization period) so that scanning lines of the left-eye and
right-eyz video signals are alternately displayed.

The timing when the right-video data to be written into the
synthesis frame memory 50 is read out from the nght-eye
video frame memory 31 is controlled by the reading nut
timing control unit 32, to which the CP information 12, a
timing signal for the signal switch 40 from the switch contro]
unit 41, the screen size information and a stereoscopic degree
adjusting signal are input. The read-out fiming control unit 32
calculates the timing when the read-oul from the rght-eye
video from memory 31 is conducted based upon these items
ofinformation and generates a clock signat forreading out of
the right-eye video data from the right-eye video frame
memory 31 ahead of (or behind of) normal fiming, so that the
timing which provides the paraltax giving appropriate stereo-
scopic feeling is adjusted. That is, the timing of read-out of
the right-eye signal from the rfight-eye video frame memory
31 is controlled relative to the timing of reading-out of the
lefi-eye signal, so that both signals are read out in such timing
to provide optimal stereoscopic feeling.

The switch controlunit 41 is operative to control the signal
switch 40. It controls the operation of the signal switch 40 in
response 10 a horizontal synchronization signal 71, vertical
synchronization signal 72, dot synchronization signal 73 and
right and left reference signal 74 input from a synchronization
signal generator 70. As mentioned above, the switch control
unit 41 presets the timing of switching of the signal switch 40
for writing of video data into synthesis frame memory 50 1o
generate fie synthesized stereoscopic video signal.

The synchronization signal generator 70 generates the
horizontal synchronization signal 71 and vertical synchroni-
zation signal 92 o response to a video synchronization signal
82 inpuf intemally froms the stereoscopic video signal gener-
ating circnit (for example, display controller) and further
generates a doi synchronization signal 73 in response to an
externally input dot sampling signal 83 and generates a right
and left reference signal 74. The right and left signal 74
tdentifies whether the video signal is lefi-eve or rght-eye
signat when the stereoscopic video signal is fransmitied and
displayed by using general video signal and is inpuf fo the
switch contrel unitand is output externally ofthe stereoscopic
video signal generating circuit.

The D/A converter 60 converts the digitalized video signal
into analog signal for outputting it as a synthesized stereo-
scopic video signal.

Although appropriate stereoscopic feeling is provided by
controlling the tiring of read-out of the right-eye video data
depending upon the CP information 12 and the screen size
information in the sbove-mentioned embodiment, the paral-
Jax canbeadjusted by controtling the timing of read-out of the
right-eye video data depending npon the screen size even if
the distance to CP is infinite (there is no CP information 12).

The stereoscopic video signal which is supplied to the
above-mentioned sterenscopic video signal generating circuit
is recorded by a stereoscopic video image pick-up device
having a pair of right and left cameras (lenses and image
pick-up elements) and a capability of recording the spacing
between the right and left image pick-up elements (intereye
distance) and the distance between the cameras and the inter-
section of the optical axes of the right-eye and lefi-eye video
cameras (cross-point) as cross-point information simulta-
neously with the rght and left video recording. In other
words, the stereoscopic video image pick-up device records
data on the stereoscopic feeling as well as the stereoscopic
video images.

The stereoscopic video signal which is supplied to the
above-mentioned stereoscopic video signal generating circuit
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is produced by a stereoscopic video image producing device
having a capability of producing a pair of right and left video
images by computer graphics (CG) technology and a capa-
bility of recording the intereye distance and the distance to a
optical cross point of the ripht and left video images (a point
at which the right and left lines of sight intersects with each
other) as cross-point informatio n simulianeously withrecord-
ing of the right and left video images. In other words, the
stereoscopic video image producing device produces and
records the data related with stereoscopic feeling together
with stereoscopic CG video image.

FIGS. 4 through 6 are views explaining the adjustment of
thestereoscopie degree by achange in relative positions of the
right and teft video images.

FIG. 4 shows a case in which the right-eye and lefl-eye
video images are positioned at the same place as when they
are picked-up.

[

0

s

5

An original video image 300 comprises a lefi-eye video -

image 301 and a right-eye video image 302. Under this con-
dition, the positions of the left-eye video image 301 and the
right-eye video image 302 are equal to those when they are
picked-up, so that relative positions of the left-eye and right-
eye video images are correctly reproduced. Therefore, the
cross-point 303 is positioned in position (original cross-
point) when image picking up is carried out.

FIG. 5 shows that the right-eye video image is shifted
rightwards and js displayed.

The sterecscopic video image 310 comprises the left-eve
video image 311 and the right-eye videc image 312, f an
offset in which the right-eye video image is shifted rightwards
refative to the left-eye video image by delaying the timing of
the read-out of the right-eye video image to that of the left-eye
video image (delaying the phase of the right-eye signal} is
preset and the video images are displayed, the line of sight
from the left-eyeto the lefi-eye video image intersect withthe
line of sight from the right-eye to the right-eye video image
behind the display screen, so that the cross-point 313 inoves
behind the position on picking-up. Therefore, the stereo-
scopic video image has less stereoscopic degree and stressed
depth than thnse of the original stereoscopic video image, so
that the stereoscopic video image is viewed as far image as a
whole.

FIG. 6 shows that the right-eye video image is shifted
leftwards and is displayed.

The stereoscopic video image 320 comprises the left-eye
video immage 321 and the right-eye video image 322. If an
offset in which the right-eye video image is shifted leftwards
relative to the left-eye video image by delaying the timing of
theread-mut of the right-eye video image to that of the left-eye
video image (advancing the phase of the right-eye signal) is
preset and the video images are displayed, the line of sight
fromthe left-eye to the left-eye video image intersect with the
line of sight from the right-eye to the right-eye video image in
front of the display screen, so that the cross-point 323 moves
in front of the position on picking-up. Therefore, the stereo-
scopic video image has a higher stereoscopic degree and a
lower depth than those of the original stercoscopic video
image, so that the stereoscopic video image is viewed as
closer image as a whole.

When the offset is preset and left-eye and right-eye viden
images ate displayed, anyone of the o pposite ends of the right
eye and the lefl-eye video images is nnt displayed. Ii suffices
to enlarge the video images in the vicinity of the blank areas
and display them. At this time, the video images ate also

"entarged in a veriical direction according to the aspect ratio of
the display screen. Specifically, although an area in the vicin-
ity of the left end of the right-eye video image is blanked
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under the offset condition as shown in FIG. 5, the video image
of the right-eye video image in the vicinity of the left end
thereof is extended until the end reaches the left end of the
screen, so that the right-eye video image is displayed.
Although an area in the vicinity of the right end of the right-
eye video image is blanked under the offset condition as
shown in FIG. 6, the video image of theright-eye video image
in the vicinity ofthe right end thereof is extended until the end
reaches the right end of the screen, so that right-eye video
image is displayed. Natural stereascopic video image can be
displayed without causing any blank area which is offset from
the screen by extending the side areas of the offset video
image and also extending the side video images in a vertical
direction according to the aspect ratio of the screen,

Now, the amount of the offset of the right-eye and lefi-eye
video images will he deseribed.

FIG. 7 shows the relationship between the parallax of the
original stereascapic video image and the stereoscopic image
appearing position. In the original stereoscopic video image,
the right-eye and left-eye video images are in the positional at
the same place as relationship when iraage picking-up is
carried out as shown in FIG. 4. If the stereoscopic image
appearing position (the distance befween the position at
which the stereoscopic view can be viewed and the viewer),
the visual range (the distance between the viewer and the
display screen), the parallax hetween the left-eye and right-
eye video images which are displayed on the sereen and the
infereye distance are represented as Cd, Ls, X2 and de (about
65 mm), respectively, the parameters have a relationship
which is defined in expression (1) in FIG. 7. The stereoscopiec
image appearing position Ld can be determined as a function
of the paraliax X1 by solving the expression (1). The X1
vaties depending upon the size of the screen (inproporfion to
the screen size).

FIG. 8 shows the refationship between the parallax of the
right-eye and left-eye video images and the slereoscopic
image appearing position when both the right-eye and left-
eye images are offset. If the stereoscopic image appearing
pnsitinn (the distance between the position at which the ste-
reoscopic view can be viewed and the viewer), the visual
range (the distance between the viewer and the display
screen), {he offset of the right-eye and left-eye video 1mages,
the parallax between the lefi-eye and ri ght-eye video images
which are displayed nn the screen and the intereye distance
are represented as Cd, Ls, Xo, X1 and de, respectively, the
patameters have a relationship which is defined in expression
(2) in FIG. 8. In order to obtain the stereoscopic image
appearing position Ld which is same as that of the original
video image, Ld which is determined by the expression (1) in
FIG. 7 is input to expression(2). The offset Xo of the right-eye
and left-eye video images is determined.

FIGS. 9 through 13 are views showing the configuration of
the stereoscopic video image display device of the present
embodiment.

Displaymeans 121 comprises a display device using liquid
crystal. As shown in FIGS. 9 through 10, pnlarization filter
units 6z and 65 for the right-eye left-eye 6a and 65 having
polatization directions which are at normal angles are dis-
pnsed on the right and left sides of the light emitting plane of
a light source 5. Even if no light emitting element and no
polarization filter is used, it suffices to configure the disptay
means so that lights having different polarizations are emitted
from different positions. For example, two light emitting
elements faremitting lights having different polarization may
be provided so that the lights having different polarizations
are incident upon a Fresnel lens 3 from different pnsitions,
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In the present embodiment, reference numerz! 3 denotes a
Fresnel lens. The lights which have passed through the filter
units 6a, 6bare changed into paraltel Hights by the Fresnel lens
3 and are incident upon the liquid crystal display element 2, In
the present embodiment, the display panel 2a of the liquid
crystal display element 2 comprises pixels {L, R) which form
first and second video images which are stereoscopically
viewed. The pixels L and R are alternately disposed in both
lateral and vertical directions to form a checkered pattern.
Polarization panels 25 and 2¢ are applied to the display panel
on the sides facing the light source and the viewer, respec-
tively,

In the present emhodiment, the liquid crystal display panel
comprises two transparent plates {(for example, glass plates)
between which a liquid crystal is sandwitched. The liquid
crystal has an orientation which is twisted ata given angle {for
example 90°. Thus, TFT type liquid crystal display panet is
formed. Light which is incident upon the fiquid crystal dis-
play panel is emitted therefrom after the polarization of the
incident Hght is twisted at 90° when no voltage is applied to
the liquid crystal. On the otherhand, when a voltage is applied
to the liquid crystal, the incident fight having original polar-
ization is emitted since the twisting of the orientation of the
fiquid crystal is released.

A checker patterned filter 7 is applied te the side of the
display panel facing the light source in the present embodi-
ment.

Therefore, light which has passed through the polarization
filter 6 is incident upon the Fresnel lens 3. The Fresnel lens 3
changes the Tight emitted from the light source in a diffusing
manner into substantiatly parallel light rays, which then pass
through the checker patierned filter and are incident upon the
Tiguid crystal display panetl.

The light from the checker patierned filter 7 is emitted so
that it will not be entarged in a vertical direction, and is then
incident upon the liquid crystal panel 2. In other words, the
light which has passed through a predetermined area of the
checker pattemed filter 7 will pass through a portion of pre-
determined display wuit of the Jiquid crystal display panel 2.

The Tights which were incident wpon the liguid crystal
display panel and have passed through the right and left
polarization filter portions a and b of the polarization filter 6
will be incideut upon the Fresnel lens 3 at different angles and
are refracted hy the Fresnel lens 3 and are emitted from the
liquid crystal display panel 2 via right and left different paths.

The checker patterned filter 7 has areas for changing the
phases of the light transwmitted therethrough, which are
spacedly and repeatedly disposed to form a checkered patiern
a8 shown in FIG. 11{1). Specifically, as shown in FIG. 11{2),
the light transmitting substrate 171 is provided with areas 7a
each on which a half wave length plate 172 having a very
small widthis placed and areas 7b each on which no halfwave
lenpth plate 172 is placed. The areas 7a are disposed alter-
nately with areas 75 in a lateral vertical directions. The half
wave length plates may beprovidedonthelight source side or
display panel side.

In such a manner, the areas 7a which change the phase of
the transmitting Jight by means of half wave length plate 172
and areas 75 which do not change the phase of the transmit-
ting li ght since no half wave length plate 172 is provided are
regularty disposed to form a checkered patiern. The half wave
length plates 172 function as plates for shifting the phase of
the light trapsmitting therethrough, The half wave length
plates 172 are disposed in such a manner that their optical
axes are inclined at 45° relative to the polarization axes of the
light transmitied through the right side polarization filter unit
a for rotating the polarization axes of the light which has
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transinitted therethrough by 90°, In other words, the polar-
ization axis of the light which has been transmitted through
the teft side polarization filter unit b is rotated by 0° sn that
itis equal to thepolarization of the light whichhas transmitted
through the left side poladzation filter unit b, The areas 7b
having no half wave length plates 172 provided thereon trans-
mit the light which has passed through the left side polariza-
tion filter unit b and has the same polarization as that of the
polarization plate 2b. The areas Ta having half wave length
plates 172 provided thereon rotate the light which has trans-
mitted through the right polarization filter unit & and has a
polarization optical axis infersecting with the polarization
plate 21 so that its polarization axis is equal to that of the
polarization plate 25,

Repetition of the polarization characteristics of the check-
ered filter 7 provides polarization of the light transmitting
therethrough which is different for each display unit (that 1s,
horizontal line in a lateral direction and vertical line in &
vertical direction of the display unit) at the same pitch as the
display unit of the liquid crystal display panel 2. The polar-
jzation characteristics of the very fine phase shift plate corre-
sponding to each display unit of the Iiguid crystal display
panel 2 in the scanning and subsidiary scanning lines are
different, so that the directions of the light emitiing from
adjacent pixels are different.

Inthe present invention, repetition of the polarization char-
acteristics of the checker patterned filter 7 may be in such a
mamner that the polarization characteristics of the checkered
fitter 7 change for each of a plurality of display nnits at 2 pitch
of a imultiple of that of the display unit of the liquid crystal
display panel.

Since it is necessary ko impinge light which is different for
each of repeated polarization characteristics of the very fine
phase shift plate upon the display unit of the liquid crystal
display panel 2, the diffusion of light which has transmitted
through the checkered filter 7 and impinges upon the liguid
crystal panel 2 should be suppressed in a vertical direction.

In other words, the areas 7a which changes the phase afthe
Tight passing farough the checkered filter 7 make the polar-
jzation of the Tight which has transmitted through the right
side polarization filter unit 2 of the polarization filter 6 equat
to that whichhas fransmitted through the Ieft side polarization
filter nnit b. The areas 7b which do not change the phase of the
tght of the checker pattemed filter 7 transmit the ght which
has transmitied through the left side polarization filter unit b
of the polarization filter 6 as it. The Fight emitted from the
checkered filter 7 has the saine polarization with that of the
light which has transmitied through the left side polarization
filter unit b and is incident npon the polarization plate 2b
which is provided on the side of the liguid crystal display
panel 2 facing the light source.

The polarization plate 2b functions as a second polariza-
tion plate and has polarization characteristics which ransmits
the light having the same polarization as that of the light
which has transmitted through the checker patterned filter 7.
In other words, the Hght which has transmitted through the
left side polarization filter b of the polarization filter 6 will
transmit through the second polarization filter 2¢ whereas the
light which has transmnitied through the right side polarization
filter unit 2 of the polarization filter 6 will be subjected to the
rotation of the polarization axis by 90° and transmits through
second polarization plate 25, The polarization plate 2¢ fune-
tions as first polarization plate and has polarization charac-
teristics which transmit the Hght having polarization charac-
feristics which is different from that of the polarization plate
21 hy 90.
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Such a combinatior of the checker patterned filters 7and 8,
polarization plate 25, liquid erystal panel 2q and polarization
plate 2¢ constitute an image display device.

Therefore, 1n the stereoscopic video image display device
of the present invention right and left images are displayed so
ihat they form a cbeckered pattern on a plane. Since the filter
is also disposed on a plane in a checkered pattern, the stereo-
scopic video image can be displayed without lowering its
horizontat and vertical resolution.

As mentioned ahove, the stereoscopic video image signal
generating circuit 101 generates a synthesized stercoscopic
video image signal from the input stereoscopic video image
signals and supplies the generated stereoscopic video image
signat to a drive circuit 102, Screen size mformation on the
size of the displayable area ofthe display elemert providedon
the display means 121 is output from the display means 121.
The screen size information is preset for each display means
and is information on the number of dots on the screen in a
lateral and vertical directions and the size of the display area
which are stored in a storage (memory) provided in the dis-
play means. Sight range information on the distance between
~ the video image displayed on the display means 121 and a
viewer who viewsthe iinage is output from the display means
121. The sight range information may be defined depending
upon the size of the display area. Position and distance infor-
mation may be obtained by providiag the display means 121
withmeans for detecting a viewer so that the positional reta-
tion between the viewer 90 and the display means 121 js
measured by the display means 121.

The screen size information and sight range and positionat
information output from the display means 121 is input to the
display information acquisition means 104 and is converted
into data of the type which is required by the stereoscopic
video image signal generating eircuit 101 and supplied to the
circuit 101,

The video image information acquisition means 163
extracts from the stercoscopic video image signalinputto the
display control circuit 100, adaptable screen size information
on the screen size which is suitable for the playback of the
stereoscopic video image, adaptable sight range distance
jnformation on the distance between the viewer and the dis-
play screen which is suitable for the viewer to view it,camera
distance informeation on the distance between the optical axes
of the teft-eye and right-eye video imape cameras and cross-
point information on the distance to the intersection of the
optical axes ofthe lefi-eye and right-eye video image cameras
and converts it into data of the type which is required by the
stereoseopic video image signal generating circuit 101 and
supplies the data to the circuit 101,

A stereoscopic degree adjusting signal is lnput to the ste-
reoscopic video image signal generating circuit 101 from an
entry unit 105, The stercoscopic video image signal generat-
ing circuit 101 offsets and displays the rigit-eye and left-eye
video images depending upon the stereoscopic degree which
is instructed to the entry unit 105 by a viewer, so that the
siereoscopic degree of the stereoscopic video image dis-

played on the display means 121 can be changed.

" The manuat entry unit 105 may be switch and/or variable
resistor which is actuated by the viewer depending upon
uset’s preferences for changing the operation conditions of
the display control circuit. The manual entry unit 105 outputs
the above-mentioned screen size changing signal to the dis-
play information scquisition means 104 and further outpuis
the above-mentioned stereoscopic degree adjusting signal to
the stereoscopic video image signat generating circuit 101 for
adjusting the parallax so that it provides the stercoscopic
feeling depending upon the viewer's preference.
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The righi-eye and left-eye video image signals which
reaches the righi-eye and lefl-eye respectively are alternately
displayed 1 a checkered pattern. The offset between the
right-eye and left-eye video images is preset by delaying or
advancing the timing of the read-out of the right-eye video
image from the right-eye frommemory 31 by the stereoscopic
video hnage generaiing circuit 101 io delay or advance the
horizonial phase of the right-cye and left-eye video images.
Thus, the stereoscopic degree is adjusted by adjusting the
parallax hetween the eyes.

Now, a case when the position of a viewer is changed will
be described.

The position information is detected by the viewer position
detecting means 122. Then this information is acquired by the
display information acquisition means 104, The offset iz cal-
culated by the offset presetting means 105. The display means
102 is driven by the drive circuit 102 so that the video images
can be normally viewed depending upon the distance of the
viewer and his or her position in a lateral direction,

Another embodiment of the present invention will be
described. FIG. 13 show another embodiment in which the
light source 5 of the liguid crystat display device is changed.
In the embodiment shown in FIG. 13, a plurality of white
LED»s 301 are juxtaposed in a horizontal direction. The liquid
crystal display device comprises two column of left aud right
LED arrays 351U, 351D, an image disptay means (liquid
crystal display plate} 354, and two polarizing elements 354
corresponding to the LED arrays 3511, 351D having a polar-
izationdirection which is nermal to the Fresnel lens 63 which
functions as a convex lens,

Lightingofthe LED array 351 is controHed by LED control
means 353 provided on the display control circuit 100, The
LEDs which are Tt and are not Lit are representedas @ and O,
respectively in FIG. 13.

In the present embodiment, there is provided with viewer’s
position determining means 122 which measures the dis-
ptacement d1 of the viewer 70 from the optical axis of the
image display means 52 and the distance d2 between the
viewer and the image display device 252 for generating a
measurement signal. In the present embodiment, the viewer's
position determining means 122 may be ulirasonic type sen-
sor, ultza-red ray type sensor or any other means if it is
suitable.

An LED control means 353 controls the lighiing portions
374, 373 of the white LEDI of the LED array 351 to light
them, The LED control means 353 is capable of moving the
lighting position of the LED array 351 at a high speed as
represented by an arrow D) in response to the movement of the
viewer as represented hy an arrow d so that natuzal sterso-
scopic images can be always displayed.

Since no mechanical operation is accompanied by the con-
tro] of the light source of the image display device, high speed
and high precision operation is enabled and the image display
device has a high durability and the configuration of control
mechanism of the servo-control can be simplified.

Ifthe nuntber and positions of viewers relative to the image
display device is ineasured and output by the position deter-
mining means 122 and lighting of the LED array 351 is
controlted by the LED control means 353, appropriate stereo-
scopic image can be displayed for the viewers who are posi-
tioned in different positions.

In the embodiment shown in FIG. 13, the LED array 351 of
the light source 5 comprises upper and lower arrays 351U and
351D. Right and left polarization filters 354 corresponding to
the upper and lower arrays 351U and 351D are disposed in
positions corresponding to each white LED 361 of the upper
and lower arrays 351U and 351D, respectively, The polariza-
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tion filter 354 comprise polarization filters 354U and 354D
through which the light from the upper and Jower arrays 351U
and 351D of the LED array passes. The polarization filters
354U, 354D comprises polarization filters having polariza-
tion directions which intersect at ight angles,

Now, a case in which there is one viewer will be described.

The position of the viewer 70 is determined by the above-
mentioned viewer position detecting means 122 and the light-
ing position 374 ofthe upper and lower LED arrays 354U and
354D are lit for displaying the stereoscopic image for the
viewer. The lighting position is moved using the viewer’s
position detecting means which has been descnhed in the
foregoing embodiment, so that the stereoscopic image can be
displayed depending upon the position of the viewer 70.

Now, a case in which there are a plurality of viewers, for
example, two viewers 70, 71 will be described. Af this tine,
LED control means 353 receives a signal from the viewer's
position detection means 122 1o preset two lighting positions
373, 374 ontwo LED arrays 351, so that these lighting areas
are alternately lit at a high speed. Accordingly, LED1 other
than those at lighting areas 373, 374 is not lit at one time and
any one of the lighting areas 373 and 374 is lit at other times.

Accordingly, unwanted afterimage and interference of
images can be eliminated and power consumption can be
reduced by carrying out the blinking conirol so that the white
LED 1 is twrned off for the period of the synchronization
signal and blanking period of the image display means 52.
Furthermore, an image having a wide visval field angle canbe
obfained vsing 2 small number of LEDs in planar image
display device together with a Fresnel lens and limited Hght
source.

Since the right and left LEDs are disposed sa that they are
divided into upper and lower arrays in the present embodi-
ment, the spacing between LEDs for display of the right and
leftareas is made larger so that interference of light from each
LED is reduced, cross-talk between right and left images
which gives an adverse influnence upon the stereoscopic image
is reduced.

INDUSTRIAL UTILIZATION

An invention as set forth in Claim 1 resides in a stereo-
scopic video image pick-up and display system comprising a
stereascopic video image pick-up device including fwo video
image pick-up means for outputting video information from
said pick-up means; a stereoscopic video image display
device for displaying different video images for theeyes of a
viewer; and

amedium for transimitting said video image information from
said stereoscopic video image pick-up device to said stereo-
scopic video image display device, in which sai dstereascapic
video image pick-up device includes cross-point measuving
means for measuring CP information an the cross-point (CP)
of optical axes of said pick-np means and outputs information
including the CP information and video image information to
said medium; and

in which said stereoscopic video image display device
includes offset presetting means foroffsetting anddisplaying
said different video images based vpon said video image
information, said cross-point information and information on
the size of the image which is displayed by said stereoscopic
video image display device.

In accordance with the present invention, a stereoscopic
video image can be obtained which is adjusted to provide an
optimal stereoscopic degree (depth) depending upon the ste-
reoscopic video image pick-up and display system.
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An invention as set forth in Claim 2 resides in a stereo-
scopic video image display system as defined in Claim 1
wherein said stereoscopic video image display device
includes viewer's position information measuring means for
measuring information on the position of a viewer relative to
a display screen, and further includes offset presetting means
for offsetting and displaying said different video images
based upon said video image information, said cross-point
information, information on the size of the imapge which is
displayed by said stereoscopic video image display device
and the information on the position of the viewer.

In accordance with the present invention, a stereoscopic
video image having an optimal stereoscopic degree (depth)
corresponding to the positions of the stereoscopic video
image pick-up and display system and the viewer can be
obtained,

An invention as set forth in Claim 3 resides in a stereo-
scopic video image pick-up and display system as defired in
Claim 1 or 2 in which said cross-point measuring means
calculates the cross-point position hased vpon the angle of the
intersection of the optical axes i said two pick-up means.

In accordance with the present invention, the distance
hetween two image pick-up means can be measured based
upon triangulation techniques and the distance between the
pick-up means and the cross-point and ohject (scene) can be
roeasured hased upon the value of the angle at the intersection
between the optical axes of said image pick-up means. The
distance between two objects can be also measured.

An jnvention as set forth in Claim 4 resides in a stereo-
scopic video image pick-np and display system as defined in
Claim 1 or 2 in which said cross-point measuring means
calculates thecross-point based upon the position of picking-
up of an object in sad fwao pick-up means which are dispased
in a paralle] relationship,

In accordance with the present invention, the distance
between two image pick-up means can be measured based
upon triangulation techniques and the distance between the
pick-up means and the cross-point and object (scene) can be
measured based upon the value of the angle atthe infersection
between the optical axes of said image pick-up means. The
distance between two objects can be also measured.

An invention as set forth in Claim 5 resides in a stereo-
scopic video image pick-up and display system as defined in
any of Claims 1 through 4 in which said sterecscapic video
image pick-up device is adapted to feed out information on
the depth of the areas, the image of which is picked-up in a
depth: direction and said stereoscopic video image display
device includes offtet presetiing means for offsetting and
displaying said different video images based upon said video
image information, said cross-point information, information
on the size of the image which is displayed by said stereo-
scopic video image display device and the information on the
position of the viewer.

Inaccordance with the present invention, more appropriate
stereoscopic video image display can be carried out since the
display means can obtain more exact information on image
pick-up conditions.

An invention as set forth in Claim 6 resides in a stereo-
scopic video image pick-up and display system as defined in
Chim 2 in which said viewer's position detecting means is
disposed integrally with the main body of said stereascopic
video image pick-up and display system.

Inaccordance with the present invention, itis not necessary
fo separately provide the viewer’s position detecting means in
addition to the main body of the stereoscopic video image
pick-up and display system.
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An invention as set forth in Claim 7 resides in a stereo-
scopic video image pick-up and display system as defined in
Claim 2 in which said viewer's position detecting means is
disposed in a position remote from the main body of said
stereoscopie video image pick-up and display system.

In accordance with the present invention, the viewer's
position detecting means can be disposed in an appropriate
position to detect the position of the viewer, so that the posi-
tion of the viewer can be accurately detected.

An invention as set forth in Claim 8 resides in a stereo-
scopic video image pick-up and display system as defined in
Claim 6 or 7 in which said viewer's position detecting means
includes an ultrasonic wave transmitter and ultrasonic wave
receiver,

In accordance with the present invention, the detection of a
viewer js niot liable to be influenced by the peripheral noise in
comparison with that using ultra-red means, so that accurate
detection can be achieved.

An invention as set forth in Claim 9 resides in a stereo-
scopic video image pick-up and display system as defined in
Claim 6 or 7 in which said viewer's position detecting means
detects the position based upon the picked-up image of the
viewer.

Inaccordance with the present invention, the detectionofa
viewer is not liableto be influenced by theperipheral noise in
comparison with that using witra-red means, so that accurate
detection can be achieved.

An nvention as set forth in Claim 10 resides in a stereo-
scopic video image pick-up and display system as defined in
any of Claims 1 through 9 in which said offset presetting
means presets the offset of the right-eve and left-eye video
images based upon the information input to said input ineans
for adjusting the stereoscopic fecling of the image which is
displayed by said display means.

In accordance with the present invention, the stercoscopic
video image having a stercoscopic degree (depth) which is
adjusted to meet the viewer's preferences can be obtained.

An invention ag set forth in Claim 11 resides in a stereo-
scopic video image pick-up and display system as defined in
any of Claims 1 through 10 in which said system includes a
memory for the lefi-eye video image for storing a left-eye
video image and a memory for the right-eye video image for
storing a right-eye video image, said offset preseiting means
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includes timing control means for controlling the timing of 45

the read-out of video image data from said frame memory for
lefi-eye video image and/or said frame memory for right-eye
video image; and

said timing cantro] means presets the offset of said lefi-eye
video image and right-eye video image by advancing or
delaying the timing of the read-out of the video image data
from one of said frame memories for left-eye and right-eye
video images relative to the timing of the read-out of the video
image data from the other of said from memories for the
left-eye and right-eye video images.

In accordance with the present invention, an offset of the
right-eye and lefi-eye video images can be preset by a simple
cirenit.

An invention as set forth in Claim 12 resides in a stereo-
scopic video image pick-up and display system as defined in
any one of Claims 1 through 11 in which said sysiem com-
prises a stereoscopic video image frame memory for storing
the stereoscopic video image therein, and signal swifching
means for switching between the left-eye video image data
read-out from said frame memory for the lefi-eye video image
and right-eye video image read-out from said from memory
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for said right-eye video image to input the data to said frame
memory for the stereoscopic video image.

In accordance with the pregent invention, video image in
which the offset of the right-eye and left-cye video images is
preset can be synthesized and be stored in the frame memory.

An iavention as set forth in Claim 13 resides in a stereo-
scopie video image pick-up and display system as defined in
any of Claim 1 through 12 in which the offset of said lefi-eye
and right-eye video images is preset by advancing ordelaying
the horizontal phase of said left-eye and right-eye video
images.

In accordance with the present invention, presetting of the
offset of the right-eye and left-eye video images can be easily
contolied.

An invention as set forth in Claim 14 resides in a stereo-
scopic video image pick-up and display system as defined in
any of Claims 1 through 13 in which an area of one or both of
said lefi-eye and right-eye video image in the vicinity of its
latera] edge is enfarged in a horizontal and vertical directions
so that it fills a blank area which is caused by the presefting of
the offset of said left-eye and right-eye video images.

In accordance with the present invention, display cansing
no blank area even if the right-eye and left-eye video jmnages
are shifted and displayed, and which gives guite normal feel-
ing can be achieved.

Axn iavention as set forth in Claim 15 resides in a stereo-
scopic video image pick-up and display system as defined in
any of Claims 1 through 14 in which said display means
inchides video image display means for displaying a video
image with transmitted light and a light sonrce device, said
light source device comprising an LED array in which white
LEDs or RGB LEDs are integrally arrayed, said offset pre-
setting means mcluding LED control means for controliing
the Hghting of said white LEDs or RGB LEDs of said LED
array based upon said offset.

In accordance with the present invention, lighting of the
light source can be freely achieved by the control of the LED
conirol means and power consumption can be reduced since
white LEDs or RBG LEDs having less power consumption
and high switching speed are used as the light sowrce.

An invention as set forth in Claim 16 resides in a stereo-
scopic video image pick-up and display system as defined in
Claim 15 in which said LED control means of said offset
presefting means conirols the lighting of said white LEDs or
RGB LEDs based upon said viewer's position information so
that the video image which is viewed by a viewer is miain-
tained.

In accordance with the preseut invention, an appropriate
video miage can be displayed even if the viewer moves or
viewers are ina plurzlity of different positions.

An invention as set forth in Claim 17 resides in a sterco-
scopic video image pick-up and display system as defined in
Claim 15in whichk each LED array whichis provided at upper
and lowey areas of said light source device forms a right-eye
video jmage display unit and lefi-eye video image display
uRit,

haccordance withthe present invention, contort of display
of stereoscopic video image can be achieved at a high free-
dom degree by controlling the lighting of the right-eye video
image display unit and left-eye video image display unit of
the LED airay by the LED control means.

Axn Inventiou as set forthin Claim in 18 resides ina stereo-
scopic video image pick-up and display system as defined in
any of Claims 1 through 17 which is adapted to a display
system of portable digital assistant (PDA).

Inaccordance with the present invention, the display ofthe
portable digital assistant can be made siereoscopic,
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Aninvention as set forth in Claim in 19 resides in a stereo-
scopic video image pick-up and display system as defined in
any of Claims 1 through 17 which is adapted to a display
sysiem of mobile communication terminal.

In accordance with the present invention, the display of
mobile communication feroainal can be made stereoscopic.

An invention as set forth in Claim 20 resides in a stereo-
scopic video image pick-up and display system as defined in
any of Claims 1 through 17 which is adapted to a terminal of
car navigation system.

In accordance with the present invention, the display of car
navigation system can be made stereoscopic.

An invention as set forth in Claim 21 resides in a stereo-
scopic video image pick-up and display sysiem as defined in
any of Claims 17 through 20 in which said video image
information and CP information is communicated between
said terminal devices.

In accordance with the present inveation, stereoscopic
video image information can be communicated between ter-
minal devices, so that the same video image information can
be shared.

An invention as set forth in Claim 22 resides in a stereo-
scopic video image pick-up and display system ag defined in
any of Claims 1 through 21 in which said medium is a com-
nunication mediun.

In accordance with the present invention, a stereoscopic
video image can be displayed even if both the siereoscopic
video image pick-up device and stereoscopic video image
display device are in the same position, and even if both
devices are remote, The communication medinm may include
wireless communication, wired communication and optical
comanmication.

An invention as set forth in Claim 23 resides in a sfereo-
scopic video image pick-up and display system as defined in
any of Claims 1 through 21 in which said medium is a com-
munication medium.

In accordance with the present invention, stereoscopic
video image information which is picked-up by the stereo-
scopic video image pick-up device can be stored and repro-
duced by the stereoscopic video image display device. The
communication medinm may inclide wireless communica-
tion, wired communication and optical communication.

What is claimed is:

1. A stereoscopic video bmage pick-up and display system
comprising:

a stereoscopic video image pick-up device including two
video image pick-up means for ontputiing video infor-
mation from said pick-up means;

a stereoscopic video image display device for displaying
different video images for the eyes of a viewer; and

a mediwn for ransmitting video image information from
said stereoscopic video image pick-up device to said
stereoscopic video image display device,

in which said stereoscopic video image pick-up device
includes cross-point measoring means for measuring CP
information on the cross-polnt {CP) of optical axes of
said pick-up means and ouiputs information including
the CP information and video image information to said
medium; and

in which said stereoscopic video image display device
includes offset presetting means for offsetting and dis-
playing said different video images based upon said
video image information, said cross-peint information
and information on the size of the image which is dis-
played by said stereoscopic video image display device,

2. A stereoscopic video image display system as defined in
claim 1 wherein said stereascopic video image display device

5

10

20

25

n

35

40

45

50

55

60

22

includes viewer's position information measuring means for
measuring information on the position of a viewer relative to
adisplay screen, and further includes offset presetting means
for offsetting and displaying said different video images
based upon said video image information, said cross-point
information, information on the size of the image which is
displayed by said stereoscopic video image display device
and the information on the position of the viewer.

3. A stereoscopic video image pick-up and display system
as defined in claim 2 in which a viewer’s position detecting
means is disposed integrally with the main body of said
stereoscopic video image pick-up and display system.

4. A stereoscopie video image pick-up and display system
as defined in claim 3 in which a viewer’s position detecting
means includes an ultrasonic wave transmitter and vltrasonic
wave receiver.

5. A stereoscopic video image pick-up and display system
as defined in claim 3 in which a viewer's position detecting
means detects the position based upon the picked-upimage of
the viewer.

6. A stereoscopic video image pick-up and display system
as defined in claim 2 in which a viewer’s position detecting
means is disposed in a position remote from the main body of
said stereoscopic video image pick-up and display system.

7. A stereoscopic video image pick-up and display system
as defined in claim 1 in which said cross-point measuring
means calculates the cross-peint position based upon the
anple of the injersection of the optical axes in said two pick-
up means.

8. A stereoscopic video image pick-up and display system
as defined in ¢laim 1 in which said cross-point measnring
means caleulates the ¢ross-point based upen the position of
picking-up of an object in said two pick-up means which are
disposed in a parallel relationship.

9. A stereoscopic video image pick-up and display system
as defined in claim 1 in which said stereoscopic video image
pick-updeviceis adapted to feed out information on the depth
of an area, the image of which is picked-up in a depth direc-
tion and

said stereoscopic video image display device includes off-

set presetting means for offsetting and displaying said
different video images based upon said video image
informatien, said cross-point information, information
on the size of the image which is displayed by said
stereoscopic video image display device and the infor-
mation an the position ofthe viewer.

10. Astereoscopic video image pick-up and display system
as defined in claim 1 in which said offset presetting means
preseis the offset of the right-eye and lefi-eye video images
based upon the information input fo & input means for adjust-
ing the sterenscopic feeling of the image which is displayed
by a display means.

11. A stercoscopic video image pick-up and display system
as defined in claim 1 in which said system includes a memory
for the lefi-eye video image for storing a lefi-eye video hnage
and a memory for the right-eye video image for storing a
right-eye video image,

said offset presetting means includes timing control means

for confrolling the timing of the read-out of video image
data from a frame memory for lefi-eye video image
and/or a frame memory for right-eye video image; and
said timing conirol means presets the offset of said lefi-eye
video image and right-eye video image by advancing or
delaying the timing of the read-out of the viden image
data from one of said frame memories for left-eye and
right-eye video images relative to the fiming of the read-
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out of the video image data from the other of said from
memories for the left-eye and right-eye video images.

12. A stereoscopic video image pick-up and display s ystem
as defined in claim 1 in which said system comprises a ste-
reoscopic video image frame memory for storing the stereo-
scopic video image therein, and

signal switching means for switching between left-eye

video image data read-out from said frame memory for
the left-eye video image and right-eye video image read-
out from said frame memory for said right-eye video
image to input the data to said frame memory for the
stereoscopic video image.

13. A stereoscopic video image pick-upand display system
as defined in claim 1 in which the offset of said left-eye and
right-eye video images is preset by advancing or delaying the
horizontal phase of said lefi-eye and right-eye images.

14. A stereoscopic video image pick-up and display system
as definedin claim 1 in which an area of cne or both of lefi-eye
and right-eye video image in the vicinity of its lateral edge is
enlarged in a horizontal and vertical directions so that it fills
a blank ares whichis caused by the presetting of the offset of
said lefi-eye and right-eye video images,

15. A stereoscopic video image pick-up and display system
as defined in claim 1 in which a digplay means includes video
image display means for displaying a video image with trans-
mitted light and a light source device, said light source device
comprisingan LED array in which white LEDsorRGB LEDs
are integratly arrayed, said offset presetting means including
LED control means for controlling the lighting of said white
LEDs or RGB LEDs of said LED array based upon said
offset.
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16. A stereoscopic video image pick-up and display system
as defined in claim 15 in which said LED control means of
said offset presetting means controls the Hghting of said white
LEDs or RGB LEDs based upon a viewer's position infor-
mation 5o that the video image which is viewed by a viewer is
maintained.

17. Astereoscopic video image pick-up and display system
as defined in cleim 15 in which each LED amay which is
provided at upper and lower areas of said light source device
forms a right-eye video image display unit and left-eye video
image display unit.

18. A stereoscopicvideo image pick-up and display system
as defined in claim 17 in which said video image information
and CP information is communicated bebween tferminal
devices.

19, A stereoscopic video image pick-up and display system
as defined in claim 1 which is adapted 1o a display system of
portable dipital asgistant (PDA).

20. A stereoscopic video image pick-up and display systemn
as defined in claim 1 which is adapted to a display system of
mobile communication terminal.

21. A stercoscopic video imagepick-up and display system
as defined in claim 1 which is adapted to a terminal of car
navigation systen.

22. A stereoscopic video image pick-up and display system
as defined in claim 1 in which said medium is a communica-
tion medivm.
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