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(57) Abstract: In example implementations, an apparatus is provided. The apparatus includes a movable light emitting diode (LED)
base. A plurality of LED arrays is coupled to the movable LED base. The apparatus includes a grid that includes a plurality of walls.
The grid is positioned such that each LED array of the plurality of LED arrays is adjacent to a wall of the plurality of walls.



WO 2019/112574 PCT/US2017/064828

GRIDS FOR LED DISPLAYS

BACKGROUND

[0001] Computing devices use displays to display information. The display

may generate text images, graphical images, videos, and the like. The images
on the display may contain personal, confidential, or sensitive information.
[0002] People may use the computing devices in a variety of different areas
that may be public or private. In a private area what the person is viewing may
not matter, but in a public area the person may not want other people viewing

the information on the display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 is a block diagram of an example of an apparatus of the

present disclosure in a non-privacy mode;

[0004] FIG. 2 is a block diagram of an example of an apparatus of the
present disclosure in a privacy mode;

[0005] FIG. 3 illustrates an example isometric view of a grid of the present
disclosure;

[0006] FIG. 4 illustrates a block diagram of independently movable LED
bases of the present disclosure;

[0007] FIG. 5 illustrates a block diagram of different groups of independently
movable LED bases of the present disclosure;

[0008] FIG. 6 is a flow chart of an example method for enabling a privacy
mode of the present disclosure; and

[0009] FIG. 7 is a block diagram of an example non-transitory computer
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readable storage medium storing instructions executed by a processor.

DETAILED DESCRIPTION

[0010] Examples described herein provide a display having an array of light

emitting diodes (LEDs) on a movable LED base in conjunction with a grid that
can enable a privacy mode. As discussed above, displays may be used with
computing devices in a variety of different areas. In a public area, a user may
want to enable a privacy mode to prevent other people from viewing his or her
display.

[0011] Examples described herein provide a display that includes a grid that
surrounds arrays of LEDs on a movable LED base. The movable LED base
may be moved up and down in a z-direction to change a viewing angle of the
LED arrays. For example, as the LEDs are moved below walls of the grid, the
angle of light that is emitted from each LED of the LED array may be become
narrower. As the angle of visible light emitted from each LED becomes
narrower, the images on the display may be less visible at wider angles, such
that the images can be best viewed directly in front of the display when a
privacy mode is enabled.

[0012] FIG. 1 illustrates an apparatus 100 of the present disclosure. The
apparatus 100 may be a display module that is part of a monitor or display. For
example, the display module may be deployed within a housing of a monitor
and behind a viewing glass of the monitor. Additional components may be
included in the monitor in addition to the apparatus 100 that are not shown (e.qg.,
a power module, a controller, interfaces, and the like).

[0013] In one example, the apparatus 100 may include LEDs 102 arranged
in a plurality of arrays 1041 to 104, (hereinafter also referred to individually as an
array 104 or collectively as arrays 104). Each array 104 of LEDs 102 may
include at least one LED 102. In one example, each array 104 of LEDs 102
may be adjacent to a wall 1164 to 116, (hereinafter also referred to individually
as a wall 116 or collectively as walls 116) of a grid 106 that surrounds the LED
arrays 104. In one example, each LED array 104 may be adjacent to at least
two walls 116 of the grid 106.
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[0014] In one example, the grid 106 may be fabricated from a reflective or
opaque material. The grid 106 may be a metal, plastic, or metalized plastic. In
one example, the walls that are adjacent to the LEDs 102 may be one type of
material and the remaining portions of the grid 106 may be another type of
material. For example, to reduce costs the walls 116 may be coated with
reflective or opaque coating or material, while remaining portions of the grid 106
may be any type of material.

[0015] FIG. 3 illustrates an isometric view of the grid 106. The view
illustrated in FIG. 1 may be a cross-sectional view of the grid 106 cut along a
line 302 shown in FIG. 3. As can be seen in FIG. 3, the grid 106 may be a two
dimensional polygon having openings 3044 to 304, (hereinafter referred to
individually as openings 304 or collectively as openings 304) where each one of
the arrays 104 of LEDs 102 is located. Although FIG. 3 illustrates six openings
304 for six arrays 104 of LEDs 102, it should be noted that the grid 106 may
have any number openings 304 and walls 116 based on a desired size of the
display.

[0016] Referring back to FIG. 1, each array 104 may be coupled to a
movable LED base 108. FIG. 1 illustrates the apparatus 100 when positioned in
a normal viewing mode or a non-privacy mode. For example, a top or upper
most point of the LEDs 102 of each array 104 may be approximately at a same
level as a top most surface of each wall 116. In one example, a height 110 of
each LED 102 may be approximately equal to a height 1120f each wall 116.
As a result, when the movable LED base 108 is positioned in a normal viewing
mode, the beam spread or viewing angle of each LED 102 may be the widest,
providing a widest viewing angle of an image generated by the apparatus 100.
[0017] In one example, the grid 106 may be installed in a display such that
the openings 304 are positioned vertically. For example, the first two openings
304 may be part of a left side of the display, the next two openings 304 may be
a part of the center of the display and the last two openings 304 may be part of
the right side of the display. However, it should be noted that the grid 106 may
be deployed in any orientation that is appropriate for a particular display.

[0018] In one example, a user may want to enable a privacy mode. For
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example, an option to enable the privacy mode may be provided via a graphical
user interface of a computing device associated with a display that contains the
apparatus 100. In another example, a physical button may be provided on the
display that contains the apparatus 100.

[0019] When a request to enable the privacy mode is received or detected,
the movable LED base 108 may be moved into a privacy mode position as
illustrated in FIG. 2. FIG. 2 illustrates an example of the apparatus 100 in a
privacy mode position. For example, a moving mechanism 210 may be
communicatively coupled to the movable LED base 108. A processor 212 may
be communicatively coupled to the moving mechanism 210. The processor 212
may control the movement of the moving mechanism 210 to move the movable
LED base 108 along a z-direction represented by arrows 202. In one example,
the z-direction may be defined as being parallel to a central light emitting axis
208 of each LED 102 of each LED array 104.

[0020] The moving mechanism 210 may be any mechanical or electro-
mechanical mechanism that can control movement of the moveable LED base
108 in the z-direction. For example, the moving mechanism 210 may be an
elevator with a pneumatic control, a rotating track, a pulley system, and the like.
[0021] The moving mechanism 210 may move the movable LED base 108
up and down along the z-direction. At an upper most position as illustrated in
FIG. 1, the movable LED base 108 may be in a non-privacy mode. As the
movable LED base 108 is moved lower (e.g., the top surface of the LEDs 102
moves below a top surface of each wall 116) the viewing angle may become
narrower, thereby reducing visibility of an image generated by the apparatus
100 at wider angles. In other words, the further down the movable LED base
108 is moved, the more centered a user should be to view the image generated
by the apparatus 100 in a display.

[0022] FIG. 2 illustrates how a beam spread or viewing angle 204 is
narrowed as the LED 102 moves further below a top surface of the wall 116.
FIG. 2 illustrates a normal wider beam spread 206 represented by dashed lines
of how the light would be emitted by the LED 102 without interference from the

walls 116. In contrast, as the LEDs 102 move down below the walls 116, the
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light rays that are emitted at wider angles are reflected, or absorbed, by the
walls 116. FIG. 2 illustrates an example of walls 116 that reflect the light
emitted by the LEDs 102 at wider angles to be within the narrower beam spread
204.

[0023] In one example, a user may set a desired privacy viewing angle. The
processor 212 may determine an amount of movement of the moveable LED
base 108 to achieve the desired privacy viewing angle. Then, the processor
212 may control the moving mechanism 210 to cause the moving mechanism
210 to move the moveable LED base 108 by the determined amount. The
desired privacy viewing angle may be measured by the beam spread 204 (for
example, the angle formed by the beam spread 204 of light emitted by the LEDs
at a given distance in the z-direction below top surface of the wall 116).

[0024] FIG. 4 illustrates an example apparatus 400. The apparatus 400 may
be similar to the apparatus 100 except that the apparatus 400 includes a
plurality of moveable LED bases 1081 to 108, (hereinafter also referred to
individually as a moveable LED base 108 or collectively as moveable LED
bases 108). For example, each moveable LED base 108 may include at least
one array 104 of LEDs 102. FIG. 4 illustrates an example where each
moveable LED base 108 may include two arrays 104 of LEDs 102.

[0025] In one example, each moveable LED base 1084 to 108, may be
communicatively coupled to a moving mechanism that is communicatively
coupled to a processor, similar to the moveable LED base 108 illustrated in FIG.
2. In one example, the plurality of different moveable LED bases 1081 to 108,
may allow different portions of a display to have different viewing angles. In
other words, a privacy mode may be enabled for different portions of the
display.

[0026] For example, a person may be sitting to the right of a user in a public
area. However, the user may not want persons on the left of the display to view
the information on the display. The user may selectively enable the privacy
mode for the left portion of the display. As a result, the movable LED bases
1081 to 108, may be incrementally moved downward from right to left to

gradually increase the viewing angle moving from right to left across the display.



WO 2019/112574 PCT/US2017/064828

[0027] FIG. 4 illustrates the example described above as the moveable LED
base 108, may be positioned in a non-privacy mode, the moveable LED base
1082 may be moved in a z-direction lower than the moveable LED base 108,
and the moveable LED base 1081 may be moved below the LED base 1082. As
a result, a beam spread 402 of the LEDs 102 of the arrays 1041 and 104,
coupled to the moveable LED base 1084 may be the narrowest (e.g., less than a
beam spreads 404 and 406). The beam spread 404 of the LEDs 102 of the
arrays 1043 and 1044 coupled to the moveable LED base 108, may be wider
than the beam spread 402, but less than the beam spread 406. The beam
spread 406 of the LEDs 102 of the arrays 1045 and 104 may be the widest
(e.g., greater than the beam spreads 402 and 404).

[0028] In one example, the user may specify an amount of the display or
which portion or portions of the display to enable the privacy mode. The
processor (e.g.. the processor 212) may determine an amount of movement for
each one of the moveable LED bases 1081 to 108, to achieve the desired
privacy viewing angle in the specified portion or portions of the display.

[0029] In another example, the processor may simply move one of the
moveable LED bases 1081 to 108, into a privacy mode. For example, the
moveable LED bases 1081 may represent a left side of the display, the
moveable LED base 1082 may represent the center of the display, and the
moveable LED base 108, may represent a right side of the display. The user
may request to enable a privacy mode on the right side of the display. As a
result, the moveable LED base 108, may be moved down to a desired viewing
angle associated with the privacy mode. The moveable LED bases 1081 and
1082 may remain in a non-privacy mode where a maximum viewing angle is
maintained.

[0030] FIG. 5 illustrates an apparatus 500 that is similar to the apparatus 100
and 400 except that the moveable LED bases 108 may be grouped together.
For example, the moveable LED bases 1081 may be communicatively coupled
to form a first group of moveable LED bases 1081 and the moveable LED base
1082 may be a second group of moveable LED bases 1082, and so forth. The

group of moveable LED bases 1081 may be moved to a privacy mode enabled
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position. A beam spread 502 of the light emitted from the LEDs 102 from the
arrays 104 that are coupled to the group of moveable LED bases 1081 may be
narrower than a beam spread 504 of the LEDs 102 from the arrays 104 that are
coupled to the group of moveable LED bases 108..

[0031] It should be noted that any number of moveable LED bases 108 may
be grouped together. Each group of moveable LED bases 108 may have the
same number or different number of moveable LED bases 108. In another
example, two or more consecutive moveable LED bases 108 may form a group
in sequential order. However, any pattern or sequence may be deployed to
group the moveable LED bases 108.

[0032] FIG. 6 illustrates a flow diagram of an example method 600 for
enabling a privacy mode. In one example, the method 600 may be performed
by the apparatus 100, 400, 500, or the apparatus 700 illustrated in FIG. 7, and
discussed below.

[0033] At block 602, the method 600 begins. At block 604, the method 600
receives a request to enable a privacy mode for a light emitting diode (LED)
display comprising a plurality of LED arrays. For example, the request may be
received via a graphical user interface presented to a user. The user may enter
a desired privacy viewing angle for the privacy mode. In another example, the
privacy mode may have a predefined viewing angle and the request to turn the
privacy mode on may set the desired privacy viewing angle to the predefined
viewing angle. In one example, the request may specify to turn the privacy
mode on for a specific portion of a display.

[0034] At block 606, the method 600 moves a moving mechanism coupled to
a movable LED base to move the movable LED base along a z-direction, such
that a plurality of walls of a grid alter a light profile of the plurality of LED arrays
into a privacy mode. In one example, the method 600 may determine an
amount of movement of the movable LED base along the z-direction to alter the
light profile of the plurality of LED arrays to the desired privacy viewing angle.
The method may then move the movable LED base by the determined amount
of movement.

[0035] In another example, where the request specified a portion of the
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display to enter into a privacy mode, the method 600 may determine which
movable LED bases coupled to respective LED arrays of the plurality of LED
arrays are in the selected portion of the LED display. For example, if the
request specified a left third of the display to enter into a privacy mode, the
method 600 may determine which moveable LED bases are located in the left
third of the display.

[0036] The method 600 may then determine an amount of movement of the
moveable LED bases in the selected portion of the LED display in the z-
direction to achieve the desired privacy viewing angle. Then, a moving
mechanism coupled to the movable LED bases in the selected portion of the
LED display may be moved by the determined amount. At block 608, the
method 600 ends.

[0037] FIG. 7 illustrates an example of an apparatus 700. In one example,
the apparatus 700 may be the apparatus 100, 400, or 500. In one example, the
apparatus 700 may include a processor 702 and a non-transitory computer
readable storage medium 704. The non-transitory computer readable storage
medium 704 may include instructions 706, 708, and 710 that, when executed by
the processor 702, cause the processor 702 to perform various functions.

[0038] The instructions 706 may include instructions to receive a desired
privacy viewing angle of a light emitting diode (LED) display comprising a
plurality of LED arrays. The instructions 708 may include instructions to
determine an amount of movement of a movable LED base along a central light
emitting axis of the plurality of LED arrays, such that a plurality of walls of a grid
alter a light profile of the plurality of LED arrays to the desired privacy viewing
angle. The instructions 710 may include instructions to move a moving
mechanism coupled to the movable LED base by the amount of movement that
is determined.

[0039] It will be appreciated that variants of the above-disclosed and other
features and functions, or alternatives thereof, may be combined into many
other different systems or applications. Various presently unforeseen or
unanticipated alternatives, modifications, variations, or improvements therein

may be subsequently made by those skilled in the art which are also intended to
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be encompassed by the following claims.
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CLAIMS

1. An apparatus, comprising:

a movable light emitting diode (LED) base;

a plurality of LED arrays coupled to the movable LED base; and

a grid comprising a plurality of walls, wherein the grid is positioned such
that each LED array of the plurality of LED arrays is adjacent to a wall of the

plurality of walls.

2. The apparatus of claim 1, wherein the movable LED base moves in a
direction along a central light emitting axis of each LED of the plurality of LED

arrays.

3. The apparatus of claim 1, wherein the grid comprises an opaque material

or a reflective material.

4, The apparatus of claim 1, wherein a height of the plurality of walls is

equal to a height of each LED of the plurality of LED arrays.

5. The apparatus of claim 1, wherein the each LED array of the plurality of

LED arrays is on an independently movable LED base.

6. The apparatus of claim 1, wherein the movable LED base comprises
different movable LED bases and different groups of LED arrays of the plurality

of LED arrays are on the different movable LED bases.

7. The apparatus of claim 1 further, comprising:
a processor communicatively coupled to a moving mechanism of the

movable LED base.

8. The apparatus of claim 7, wherein the processor controls movement of

the movable LED base to achieve a desired privacy viewing angle.
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9. A method, comprising:

receiving, by a processor, a request to enable a privacy mode for a light
emitting diode (LED) display comprising a plurality of LED arrays; and

moving, by the processor, a moving mechanism coupled to a movable
LED base to move the movable LED base along a z-direction, such that a
plurality of walls of a grid alter a light profile of the plurality of LED arrays into a

privacy mode.

10.  The method of claim 9, wherein the request to enable the privacy mode

comprises a desired privacy viewing angle of the LED display.

11.  The method of claim 10, further comprising:

determining, by the processor, an amount of movement of the movable
LED base along the z-direction to alter the light profile of the plurality of LED
arrays to the desired privacy viewing angle; and

moving, by the processor, the moving mechanism coupled to the

movable LED base by the amount of movement that is determined.

12.  The method of claim 10, wherein the desired privacy viewing angle of the
LED display is for a selected portion of the LED display.

13.  The method of claim 12, further comprising:

determining, by the processor, which movable LED bases coupled to
respective LED arrays of the plurality of LED arrays are in the selected portion
of the LED display;

determining, by the processor, an amount of movement of the movable
LED bases along the z-direction; and

moving, by the processor, a moving mechanism coupled to the movable

LED bases by the amount of movement that is determined.

14. A non-transitory computer readable storage medium encoded with
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instructions executable by a processor, the non-transitory computer-readable
storage medium comprising:

instructions to receive a desired privacy viewing angle of a light emitting
diode (LED) display comprising a plurality of LED arrays;

instructions to determine an amount of movement of a movable LED
base along a central light emitting axis of the plurality of LED arrays, such that a
plurality of walls of a grid alter a light profile of the plurality of LED arrays to the
desired privacy viewing angle; and

instructions to move a moving mechanism coupled to the movable LED

base by the amount of movement that is determined.

15.  The non-transitory computer readable storage medium of claim 14,
wherein the movable base comprises a plurality of independently movable LED
bases and the instructions to determine comprise instructions to determine an
amount of movement for each one of the plurality of independently movable
LED bases.
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