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A THREE-DIMENSIONAL IMAGE BASED ON A DISTANCE OF AVIEWER

BACKGROUND
[0001]  Three-dimensional photographs and videos are becoming increasingly
conmmon. A thres-dimensional image may be created such that an object in the image
appears o have depth. The depth may make the object appear {o be closer to or
farther from the viewer. As a result, a thres-dimensional image may appear mors

realistic (o a viewer than a two-dimensional imags.

BRIEF DESCRIPTION OF THE DRAWINGS

{0002} fn the accompanying drawings, like numerals refer to like components or
blocks. The drawings describe sxample embodiments. The following detailed
description references the drawings, wherein;

[0003] Figure 1 is a block diagram illusirating one example of a computing
systen.

{0004} Figure 2 is a block diagram illusirating one example of a computing
systen.

{0005] Figure 3A is a diagram illusirating one sxample of a three-dimensional
image parceived by a viewer.

{0008] Figure 3B is a diagram illusirating one sxample of a three-dimensional
image parceived by a viewer.

[0007] Figure 4 is a flow chart Hlustrating one sxample of a method to determine
a three-dimensional image based on a distance of a viewer from a display.

[0008]  Figure 5A is a diagram illustrating one example of updating a relative
position of a right eye image and a left eye image based on a distance of a viewer from
a display.

{3609} Figure 5B is a diagram illustrating one example of updating a rslative
position of a right eye image and a left eye image based on a distance of a viswer from
a display.

[0010] Figure 6 is a diagram iliustrating one exampie of updating the focus of a
three-dimensional image based on a target distance from a display.

[0011] Figure 7 is a diagram illustrating one example of updating a target
distance of a three-dimensional image from a display based on the distance of a viewer
from the display.

[0012] Figure 8 is a diagrem illustrating one example of updating a relative
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position of a right eye image and a lefl eyve image based on the distance bebween a

VIBWED'S 8Yas,

DeETalLED DESCRIPTION

[0013]  Three-dimensional images may be created to provide the illusion that an
image has depth. For example, a three~-dimensional image may be created by having a
displacement betwsen an image viewed by the viewer's right eys and an image viswead
by the viewer's [eft eye. The displacement may provide an illusion of depth by causing
the images 0 appsar (o the viewer as if one imags is in front of the othar. The amount
of displacement between the right eye image and the isft eye image may affect the
distance that the three-dimensional image appears from the viewer. Different amounis
of displacement may be used on different parts of an object so that part of an object
appears farther from the viewer and part of the same object appears dloser to a viewer,
As a result, the object may appear 1o have depth. The displacement betwsen different
portions of the image may be altered to affect how close sach object in an image
appears {o the viewer. For sxample, in a three-dimensional movig, one character may
appear closer to the viewsr than another character.

{00141 A three-dimensional image may be created by altering the relative position
of a right eve image and a left eve image. For example, in some cases, two images are
displaced from one another, and special glasses are worn that control which image is
viewed of sach eye. For example, glasses with a red lens and blue lens or glasses with
polarized lenses may be worn.  As another example, shulter glasses may be worn,
such as shulter glasses that confrol which light associated with an image is allowed o
pass through each lens. Some displays direct images to each eye without the use of
special glasses. For example, the display itself, such as an autostersoscopic display,
may direct a separate image o gach of the viewer's eyes. With an autostarsoscopic
display, the angle between the right eye and the left eye image may be shifled o give a
perception of a displacement between the imaged direcied o the right eyve and the
image directed to the left aye.

[0015] fn some cases, a viewer's distance from a display may cause a three-
dimensional image {o appear closer to or farther from the viewer than intended. For
example, i a viewer is closer to the display, a three-dimensional image may have a
projected depth behind the viewer's head causing the viewer {0 instead ses two sets of
fines without a thres-dimensional depth effect. In some cases, a viswsr may movs

closer or farther from the display. As the viewer moves, the position of the three-
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dimensional image may appear 1o move also. For example, an image may appearto a
viewsar {0 be in front of the display. As a vigwsr moves closer {o the display, the image
may appear o move closer o the display. If a viewsr steps closer o a display o
interact with the image, the image may appear (o move farther from the viewer making
it difficult for the viewsr 1o intsract with the image. If a viewer moves farther from the
display, the image may appear to move away from the display and fowards the viewer,
Similar problems may occur for an image appearing to a viewsr to have a depth behind
the surface of the display.

{0016} in one embodiment, a sensor senses the distance of a viewer from a
display, and a relative position of a right eye image and a left eye image is determined
based on the distance of the viewser from the display. For example, an actual
displacement may be altered, such as where glasses are worn, or a virtual
displacement may be allered, such as where an auloslereoscopic display is used. The
refative position may be altered such that the three-dimensional image appears to the
viewer 0 be a targst distance from the display.

{00171 A target distance may be selected such that the three-dimensional imags
is percaived at a desired distance in front of or behind the surface of the display. i a
viewer moves closer to the display, the three-dimensional image may be altered s0 that
it appears to stay in the same position as the viswer moves closer io the image. For
exampie, as a viewear moves closer (o the display, the displacement between the night
ave imags and the lefl eye image may be increassd so that the depth of the image is
percaived to be similar {0 as hefore the viewsr moved closer o the display. Adjusting
the depth of an image based on the distance of the viewer may be used, for example, if
a viewer is interacting with a three-dimensional imags o ensure that the image doss
not move as the viewer moves closer or farther from the display to interact with the
image. As another example, i a viewer is playing a video game closer {0 a display, the
displacement may be altered o be smaller such that & continues (o appsar in three-
dimensions from a closer viewer position.

{0018} Figure 1 is a block diagram illustrating one example of a computing
system. The computing system 100 includes a processor 102, a display 104, and a
distance sensor 106, The display 104 may be any suitable display, such as a Liquid
Crystal Display {(LCD). The display 104 may in some cases nol include special
characiteristics tailored for thres-dimensional images. For example, the display 104
may display images viewable in thres-dimensions using glasses, such as polarized or

colored images. The display 104 may be tailored to display three-dimensional images.
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For example, the display 104 may be an autostereoscopic display. The display 104
may show a right image 108 and a left eye image 110, The right eye image 108 and
the left aye image 110 may appear o a viewer as a three-dimensional image. The
relative position of the right eye image 108 and the left eye image 110 may be adjusted
to change how close or far the image appears {o a viewsr in front of or behind the
surface of the display 104.

[0018]  The distance sensor 106 may be any suitable sensor for sensing the
distance of a viewer from the display 104. For exampile, the distance sensor 106 may
be an optical sensor, such as a camera, stereo sensor, time of flight sensor, structured
light sensor, or an infrared depth map. The distance sensor 106 may be, for example,
an acoustic sensor. The distance sensor 106 may sense the distance of any portion of
a viewer from the display 184. For example, the distance sensor 106 may sense the
distance of a viewer's head, eyes, or body from the display 104. The distance sensor
1086 may measure the distance of the viewer from any portion of the display 104, such
as the middie of the display 104 or a portion of the dispiay 104 showing a particular
image. The distance sensor 106 may measure multiple viewers. The computing
system 100 may include multiple sensors where each sensor measures the distance of
one viewer of a subsel of the viewers from the display 104, such as viewers in a
particular area relative to the display 104,

[0020]  The processor 102 may be any suilable processor, such as a ceniral
procassing unit (CPU), a semiconductor-based microprocesser, or any other device
suifable for refrieval and execution of instructions.  In one smbodiment, the computing
systemn 100 includes logic instead of or in addition to the processor 102, As an
alternative or in addition to fetching, decoding, and sxecuting instructions, the processor
102 may include one or more integrated circuits {(ICs) or other electronic circuits that
comprise a plurality of electronic componenis for performing the functionality described
below. The computing system 100 may include mulliple processors. For example, one
processor may perform some funclionality and another processor may perform other
functionality.

{0021} Figure 2 is a block diagram illustrating one example of a computing
system 200. The compuling system 200 includes the processor 102, the distancs
sensor 108, and the display 104 including the right eye image 108 and the lefl eye
image 110. The computing system 200 includes a machine readable storage medium
202. The machine-readable storage medium 202 may be any electronic, magnetic,

optical, or other physical storage device that stores executable instructions or other data
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{e.g., a hard disk drive, random access memory, flash memory, eic.). The machine-
readable storage medium 202 may be, for exampie, a computer readable non-transitory
medium.  The machine-readable storage medium 202 may include instructions
executable by the processor 102, for example, instructions to determine a comparative
position of the right eye image 108 and the left aye image 110 based on information
from the distance sensor 106 indicating the distance of a user from a display 104,
where the determined comparative position comprises a comparative posiion
determinad {o make the collective right eye image 108 and left eye image 110 appear
to the user as if at a desired distance from the display 104, The machine-readable
storage medium 202 may further include instructions to display the right eye image 108
and left eye image 110 on the display 104 based on the determined comparative
position of the right eys image 108 and the left eys imagse 110.

{0022 Figure 3A is a diagram illustraling one example 300 of a three-
dimensional image perceived by a viewer. For example, the image consists of the right
eye image 108 and the left eye image 110 shown on the display 104 with a
displacemeant 312 between the right eve image 108 and the laft eys image 110. A
viewsr has a right eye 302 and a Isft aye 304 where the right eye 302 focusss on ths
right eye image 108 and the left eye 304 focuses on the left eye image 110. The path
from right sye 302 to the right aye image 108 intersects the path from left eye 304 to
the left eve image at an intersection 306. Together the right eye 302 and the left eye
304 may perceive the image to be at the position of the intersection 3086.

[0023] Figure 3B is a diagram illustraling one example 308 of a three-
dimensional image percebved by a viewer. The displacement hebween the righl eve
image 108 and the left eye image 110 remains the same displacament 312 in the
example 308 as in the example 306. The viewer may move such that the right eye 302
and the left eye 304 are farther from the display 104, As a resull, the path betwsen the
right eye 302 and the right eye image 108 intersects the path between the lefl eye 304
and the left eve image 110 at an intersection 310. The image may appear 0 be at the
position of the intersection 310 which is farther from the surface of the display 104 than
the intersection 306. The movement of the viewer relative to the display 104 caused
the position of the image to change. A similar effect occurs if a three-dimensional
image is shown to be displayed behind the surface of the display 104.

{0024} Figure 4 is a flow chart illusirating one exampis of a method 400 to
determing a three-dimensional image based on a distance of a viewer from a display.

For example, the relative position of a right eve image and a left eye image of a three-
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dimensional image may be determined based on information from a sensor about a
viewar's distance from the display. The image may be delermined such that i appears
o the viewer as a larget distance from the display. The right eye image and lelt eye
image may then be shown on the display with the determined relative position. The
method 400 may be executed, for example, on the computing system 100,

{0025]  Beginning at block 402 and moving to block 404, a processor, such as by
executing instructions stored in a machine-readable storage medium, determines a
relative position of a right eye image and a left eye image based on information from a
sensor indicating the distance of a viewsr from a display. The determined relative
position may include a relative position determined {o make the combinad right eys
image and lsft eye image appear on the display as if at a target distance from the
display, such as a targst distance in front of or behind the surface of the display. For
axample, the collective right eye image and left eve image may appear o the viewer as
a single imags with a dapth at a target distancs from the display.

[0026] The display may be any suitable display for displaying a three-
dimensional image. In some implementations, the display may display a two
dimensional image viewsable in three-dimensions through special glasses. The display
may include features for directing a separate image at each of the viewers eyes
without the use of special glasses,

{00271  The sensor may be any suitable ssnsor for indicating the distance of a
usar from the display, such as a camera or infrared depth map. The sensor may sense
the distance of any suitable portion of a viewer to any suitable portion of the display,
such as the distance bebween the viewer's head from the center of the display. The
sensor may send an image o a processor, and the processor determines the distances
of the viewer from the display based on the image. The sensor may communicate with
the processor in any suitable manner, such as directly or via a network.

[0028] The target distance from the display may be any suitable desired
distance. For example, the targst distance may be a more approximate or more exact
distance. The target distance may be a distancs in front of or behind the surface of the
display 104 such thatl the image may appear o come owards a viewer and out of the
display or away from a viewer and into the display. The processor may determineg the
target distance or receive the target distance, such as from a siorage or from ancther
electronic device. In some cases, the farget distance may be based on a previous
distance of the image from the viewer. For example, H an image is displayed 1 2

viewer 1o appear at a particular distance, the target distance may be determined such
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that the image does not appear 10 move closer or farther from the display when a
viewsar moves closer or farther from the display.

[0029]  The relative position of the right eye and left eye image may be any
suitable comparative position between the two images, and the relative position may be
altered in any suitable manner. An angle, distance, or other characteristic between the
two images may be altered. For example, an actual or virtual displacement between
the two images may be changed, such as the displacement 312 shown in Figure 3A
and Figure 3B, The displacement may be shorter 1o make the three-dimensional image
appear farther in front of the display and closer o the viewer or longer o make the
three-dimensional image appear closer in front of the display and farther from the
viewer,

[0030]  The processor may determine the relative position of the right eye image
and the left eye image in any suilable manner. For example, the processor may look
up a distance in a lookup table, such as a table corrslating a targst distance and a
displacement. The processor may receive a correlation factor relating to a correlation
between a target distance and a relative position, such as a displacement, between the
bwo images. In some cases, the processor may altempt to make an object to appear as
a target distance from the viewer, and the processor may adjust different portions of the
obiect by the same or different factors. For example, the portion of an object farther
from the viewer may have the displacement between the right eve and left eve image
adjusted more or less than the displacement of the portion of the object closer o the
viewar., in some cases, the relative position of the righl eve image and the isft eye
image may depend on the type of technology used to display the three-dimensional
image, such as whether glasses are used or a three-dimensional display is used.

[0031]  The processor may determine a relative position of the right eye image
and the left eye image such that the image appears to be a thres-dimensional image.
For example, the target distance may be a closar distance 10 the display if the viewer is
closer o the display so that the two images appear as a single image at the target
distance from the display rather than as two separate two-dimensional images on the
display. The effect may be achieved, for example, by having a larger displacement
between the right sye imags and the Isft eye image.

[0032] Moving to block 406, a processor, such as by exscuting instructions
stored in & machine-readable storage medium, displays the right sye image and left
ave image on the dispiay with the delermined relative position of the right sye image

and the left eye image. For example, the right eye image and the left eve image may
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he displayed with a greater distance belween them or at a different angle relative to
one ancther. The display may display the right eye and left eve image in any suitable
manner, such as wheare each image is shown in a different color or directed o &
different eye using a lens or other method. The viewer may perceive the displayed
image as the target distance from the display. The msthod 400 continues (o block 408
to end.

[0033] Figure BA is a block diagram illustrating one example 50C of updating a
relative position of the right eye image 108 and the left eve image 110 based on the
distance of a viewer from the display 104, For example, a sensor measuring the
distance of the viewer from the display may determing that the distance of the viewer
from the display has changed. In some cases, the sensor provides updated information
ahout the viewer's position, and a processor determines whsther therg has bssn a
change in the distance of the viewer from the display.

[0034]  The sxample 500 shows the effect of a viewsr moving farther from the
display 104. Beginning at block 502, the display 104 shows a right eye image 108 and
a left eye image 112 where the right eye image 108 is viewer by a right eye 508 and the
left eye image 110 is viewed by a left eye 510. There may be a displacement 518
between the right eye image and the left eye image. The path of the right eye 508 to
the right eye image 108 intersects the path of the left eye 510 o the left eye image 110
at an intersection 512. The image may appear to the viewer to be at the position of the
intersaction 512.

[0035] Maoving to block 504, the viewer moves away from the display 104 such
that the right eyve 508 and the left eye 510 are farther from the display 104, The
displacament 518 between the right eye image 508 and the left eye image 510 remains
the same. The viewer may perceive the image to be at the position of an intersection
514. The intersection 514 is farther in front of the display 104 than the intersection 512
causing the image 0 appear that it is moving towards the viewsr as the viewer moves
away from the display 104.

[0036]  Continuing to block 508, the right eye image 108 and the left eye image
110 are positioned such that they have a displacement 520. The displacement 520 is
smaller than the displacement 518. The smaller displacament 520 resulls in the image
appearing at the position of an intersection 516. The intersection 516 is at the sams
position as the intersection 512 such that the image appears to the viewer {o remain in
the same position relative to the display 104 as the viewer moves away from the

display.
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[0037] Figure 58 is a block diagram iliustrating one example 522 of updating &
relative position of ths right eye image 108 and ths left eye 110 imags based on the
distance of a viewer from the display 104. For example, the relative position of the right
eye image 108 and the left eys image 110 may be altered as a viewer moves closer (o
the display 104. Beginning at biock 524, the right eyve image 108 and the left eve
image 110 have a displacement 532. The image appears {o the viewer to be at the
position of an intersection 5308

[0038] Moving to block 528, the viewer moves closer to the display 104 such that
the right eye 508 and the left eye 510 are closer to the display 104, The distancs
baetween the right eye image 108 and the lefi eye image remains the same
displacemsant 532, The image appears {o the viewer {0 be posilioned at an intersection
534 which is closer to the display 104 than the intersection 530 causing the image ©
appear 1o move closer to the display 104 as the viewer moves closer to the display 104

[0038]  Continuing to block 528, the position between the right eye image 108 and
the left eye image 110 is updated such that they have a displacement 538 between
them. The displacement 536 is larger than the displacement 532, With the larger
displacament 538, the image appears to be atl the position of an intersection 538 which
is at the same position as the intersection 530.

[0040]  The focus of a three-dimensional image may be alterad based on a target
distance of & three-dimensional image from a display. The focus of a three-
dimensional image may be altered to make the image appear more realistic. For
example, an image infended (o appear closer {o the display and thus farther from the
viewsr may be more oul of focus than an image intended to appear farther from the
display and thus closer 1o the viewer. In some cases, a slorage accessible by &
processor includes information about a focus of an object with respect fo a targst
distance. For example, the information may include that an object of one size where a
viewer is distance X from the display, should have focus level 2. The relative position
of a right eve image and left image may be updated in addition o the focus of the
image.

{0041} Figure 6 is a block diagram illustrating one example 600 of updating the
focus of a three-dimensional image 610 based on a target distance from ths display
506. Beginning at bock 602, a viewer 608 may be 5 meters from the display 606, An
image 810 may be displayed where the image 610 appears to be at a target distance 2
meters in front of the display 606, or 3 meters from the viewer 608. Moving to block

6504, an image 612 may be displayed fo be perceived by the viewsr 808 as a target
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distance of 4 meters in front of the display 606, or 1 meter in front of the viewer 608.
The image 612 may be shown o be closer to the viswer 608 and farther from ths
display 608, for example, by increasing & displacement batween a right eve image and
a left eve image. The focus of the image 612 perceived as closer to the viewer 608
may be more in focus than the image 610 perceived as farther from the viewsr 608.

{0042} The relative position of a right eye image and a left eye image may be
altered such that the depth of the combined wnage is aliered based on a viewer's
distance from a display. For example, an image may be updated such that a viewer
sitting close o a display o play a video game may view images at a different depth
than if the game is played from farther away. A target dislance of an image 1o be
perceived from a display may be allered based on the distance of the viewer from the
display, such as proportional (o a viewer's distance from the display. For example, the
target distance may be closer (o a display for a viewer closer {o the display. Changing
the depth of an image may make an image easier {o view, such as by reducing eye
strain. A processor may receive information about a2 target distance, such as from a
storage or from another elsctronic device, or may determing a target distance based on
a standard target distance and a distance from the display.

[{0043] Figure 7 is a diagram illustrating one example 700 of updating a targst
distance of a three-dimensional image from a dispiay based on the distance of a viewer
from the display. Beginning at block 702, a viewer 708 is 10 meters from a display 706.
The display 706 shows a three-dimensional image 710 that has a depth 5 mesters in
front of the display 7086, corresponding to 5 metars in front of the viewer 708, Ths
depth may be created, for example, by adiusting the relative position of a right eve
image and a left eye image associated with the image 710.

[0044] Moving to block 704, the viewer 708 may be 6 meters in front of the
display 706. The viewer 708 may be a different viewer or the same viewer that has
moved closar {o the display. The image 710 may be shown to be 5 meters from the
display and thus 1 meter from the viewer. The image may be updated based on the
distance of the viewer 708 from the display 706, such as to make the targst distance
proportional to the distance of the viewer 708 from the display 706. For example, the
target distance may be updated such that # remains half way bebween the viewer 708
and the display 706. The image 712 is shown with a {arget depth of 3 meters in front of
the display 706 and thus 3 metlers in front of the viswer 708 when the viewer 708 is §
meters in front of the display 7068. The imags 710 may be updated to the image 712,

for example, by increasing an actual or virtual displacement between a right eve imags
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and a left eye image.

[0045] in some implementations, the relative position of a right eye image and 2
left eye image may be created based on a default distance between a viewer's syas,
such as sixty-four mm.  The defaull distance may be determined based on an
astimated average distance between eyes, such as sixly-four mm. The distance
sensor may sense the distance of the viewer from the display or a second sensor
senses the position between a viewsr's eyss. The distance between the viewer's eyes
may be determined, for example, by a processor analyzing an image of the viewer's
ayes. A processor may receive information, such as from a siorage or ancther
slectronic device, indicating a relative position between two images associated where a
viewsar is al a particular distance with a particular distance batween the eves where the
relative position will cause the image 1o be percsived at a target distance from the
display.

[{0046] Figure 8 is @ biock diagram illustrating one example 800 of updating the
rafative position of a right eye image and a lsft aye image based on the distance
between a viswer's eyes, The distance betwsen a viewer's eyes may be further taken
into account when determining the relative position of the right eve imags and the lefi
aye image based on the distance of the viewer from the display. Beginning at block
802, a first viewer has a right eye 810 and a left eye 812. The three-dimensional imags
created by the right eye image 108 and the left eye image 110 may appear o the
viewer {o be at the position of an intersection 808 when there is a displacemeant 806
between the right eye image 108 and the left eve image 110. Moving to block 804, a
second viewer views the display 104 with a right eye 818 and a lefl eye 820 The
second viewsr has eyes that are farther apart than the syes of the first viewer. The
relative position of the right eye image 108 and the left eye image 110 is altered such
that they have a displacement 814, The displacement 814 is larger than ths
displacement 806. The larger displacement 814 results in the image appearing at the
position of an infersection 816 which is at the same position as the intersection 808.

{00471 Updating the relative position of a right eye image and a left sye image
associated with a three-dimensional image based on the distance of a viewer from a
display may provide control over how close or far a viewer perceives an image o be.
in addition, determining the relative position of a right eve image and a left ey2 image
hased on a distance of a viewer from a display may lead (o an image being viewed as a
three-dimensional image rather than a separate left aye and right eye two-dimensional

image.
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Claims

1. A computing system {o determine a three-dimensional imags based on a
distance of a viewer from a display, comprising:

a display 104;

a sensor 106 {o sense the distance of a viewer from the display 104, and

a processor 102 to determine a relative position of a right eve image and a left
gye image based on information from the sensor 106 o make the combined right eys
image and lefl eye image appear to the viewer as if af a target distance from the display
104.

2. The compuling system of Claim 1, wherein determining the relative
position of the right eye image and the et eye image comprisss determining an actual

displacement between the right eye image and the left eve image.

3. The computing system of Claim 1, wherein determining the relative
position of the right eye image and the left eve image comprises determining a virtual

displacament between the right eye image and the left eve image.

4, The computing system of Claim 1, wherein the processor 102 alters a
relative position of the right eye image and the lefl sye image when the sensor senses a

change in the distance of the viewsr from the display 104.

5. A methad to determine a three-dimensional image based on a distance of
a viewer from a display, comprising:

determining, by a processor, a relative position of a right eve image and a left eve
image based on information from a sensor indicating the distance of a viewer from a
display,

whaerein the determined relative position comprises a relative position determined
to make the combined right eye image and left eye image appear to the viewsras ifat a
target distance from the display; and

displaying the right eye image and left eye image on the display with the

determined relative position of the night sye image and the lsft eye image.

8. The method of Claim 8, wherein delermining a relative position of the right

sye image and the left eve image comprises determining a displacement between the
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right eye image and the left eye image.

7. The method of Claim §, further comprising updaling the target distance

hased on the distance of the viewer from the display.

8. The method of Claim 8, further comprising altering the focus of the right

eye image and left eve image based on the target distance.

10. The method of Claim 6, further comprising:
receiving information about the distance between the viewer's ayes,
wherein determining a position of the right eve image and the left eye image is

further based on the distance betweaean the viewer's eyes,

11 A machine-readable slorage medium  encoded  with  instructions
executable by a processor to:

determine a comparative position of g right eye imags and a left eye imags based
on information from & sensor indicating the distance of a user from a display,

wherein the determined comparalive position comprises a comparative position
determined to make the collective right eye image and lefl ave imags appear o the user
as if at a desived distance from the display; and

display the right eye image and lefl eye image on the display based on the

determined comparative position of the right eve image and the left eye image.

12. The machine-readable storage medium of Claim 11, wherein instructions
to determine a comparative position of a night eye image and a Isft eys mage comprise
instructions o determine a displacement between the right eye image and the laft aye

image.

13. The machine-readable storage medium of Claim 11, further comprising
instructions o update the desired distance based on the distance of the user from the

display.

14, The machine-readable storage medium of Claim 11, further comprising
instructions {o change the focus of the right eye image and the left eye image based on

the desired distance.
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15. The machine-readable storage medium of Claim 11, further comprising
instructions to:

receive information indicating a change in the distance of the user from the
display; and

determine an updated comparative position of the right sye and Isft image based

on the distance of the user from the display.
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