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IMMERSIVE DISPLAY AND AUDIO EXPERIENCE

BACKGROUND

[0001] Computer systems typically employ a display or multiple displays which
are mounied on a support stand andfor are incormporaled into some other
component of the computer system. For displays consumed by a group of people
at the same time, it is often desirable for users 1o view such displays from various
angles and being able to interact with itif desired. However, oplimum ergonomic
placerment of a display for simply viewing an image thereon is often at odds with
such placemaent for engaging in touch interaction therewith. Moreover, the display
size s rarely large enough, and varnious ways of displaying images on nondraditional
sirfaces and viewing such images may require extemal wearable devices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] For a detailed description of various examples, reference will now be

made to the accompanying drawings in which:

[0003] Figure 1 is a block diagram of an example system in accordance with the
principles disclosed herein;

f0004] Figure 2 is a schematic view of the system of Figure 1 in accordance with

the principles disciosed herein; and

{0008] Figure 3 is g flowchart of an example meathod executable by a system of
Figure 1 in accordance with the principles disclosed herein.

NOQTATION AND NOMENCLATURE

{0006] Certain terms are usead throughout the following description and claims o
refer to particular system components.  As one skilled in the art will appreciate,
computer companies may refer (o a component by different names. This document
doss not intend to distinguish between componenis that differ in name but not
function. in the following discussion and in the claims, the ferms “including” and
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"comprising” are used in an open-ended fashion, and thus should be interpreted to
mean “including, but not limited to... 7 Also, the term “couple” or "couples”™ is
intended to mean either an indirect or direct connection. Thus, if a first device
couptes {0 a second device, that connection may be through a direct electrical or
mechanical connection, through an indirect electrical or mechanical connection via
other devices and connections, through an optical slectrical connection, or through
a wirsless elecidcal connection, As used herein the term "approximately” means
pids or minus 0%  In addition, as used herein, the phrase "user inputl device”
refers t0 any suitable device for providing an input, by a user, into an electrical
system such as, for example, a mouse, keyboard, a hand {or any finger thereol), a

styius, g pointing device, elc.
DETAILED DESCRIPTION

{08077 The following discussion is directed {6 varicus examples of the disclosure.
Although one or more of these examples may be preferred, the examples disclosed
should not be interpreted, or otherwise used, as limiting the scope of the disclosure,
including the claims. In gddition, one skilled in the art will understand that the
following description has broad application, and the discussion of any exampla is
meant oniy 1 be descriptive of that example, and not intended 1o intimate that the
scope of the disclosure, including the claims, i limited o that example.

[0008] Referring now o Figure 1, a system 100 in accordance with the principles
disclosed herein is shown. In this exampie, the system 100 generally comprises a
subsystem 110 including a projector bundle 120, an audio unit 130, and a
computing device 150, The subsystem 110 is connected 1o the computing device
150, which may comprise any suitable computing device while still complying with
the principles disclosed herein.  In an altermative example, the subsystem 110
comprises a camera, which scans the surrounding environment (e.g., room that the
system 100 is located in) and identifies a projection surface for the projector bundle
120 to project an image.

{0609] In some implementations, the device 158 may comprise g smariphone, a
fablel, a phablet, an albin-one computer {ie., a display that also houses the
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compuder's board), a smart walch or some combination thereof. The computing
device 150 may include at least one processing resource. In examples described
herein, a processing resource may include, for example, ong processor or multiple
processors included in a single computing device or distributed across mudtiple
computing devices. As used herein, a "processor” may be at least one of a central
processing wnit (CPU), 8 semiconductor-based microprocessor, a8 graphics
processing unit {GPU), a field-programmable gate array (FPGA) 1o retrieve and
execite instruchons, other electronic circuitry sultable for the refrieval and
execution instructions stored on a machine-readable storage medium, or a
combination thereof. As used herein, a "machine-readable storage medium” may
be any electronic, magnetic, oplical, or other physical storage apparatus to contain
or store: information such as executable instructions, dala, and the ke, For
example, any machine-readable storage medium described herein may be any of
a storage drive {e.g., a hard drive), flash memory, Random Access Memory (RAM),
any type of siorage disc (8.g., 8 compact disc, a BVD, elc.), and the like, or a
combination thereof. Further, any machine-readable siorage medium described
herein may be non-ransitory.

{00101 In one implementation, the subsystem 110 and the computing device 150
may be connected (as shown in Figure 1) In another implementation, the
subsystem 110 may be located in the compuling device 150, Further, v one
implementation, the system 100 may comprise a display. For example, a user of
the system 100 may use the display in the system 100 to interact with the sysiem
100. In other implementations, the display may be in the compuding device 150
For example, the user may use the display in the computing device 150 1o control
the projector bundle 120 and the audio unit 130,

[0011] The compuling device 150 comprises a communications und such as a
fransmitterfreceiver chip that allows the computing device 150 {o communicate with
the subsystem 110 and/or another computing device {e.g., laptop, tablet). Insome
ernbodiments, the subsystem 110 may send information to and/or receive from the
device 150 through any suitable type of connection while stili complying with the
principles disclosed herein. For example, in some implementations, the subsystem
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110 is electrically coupled io the device 150 through an sleciric conducior, WI-FI,
BLUETOOTH®, WiGig, an optical connection, an ultrasonic connection, of some
combination thereof. Any suitable wireless {or wired electrical coupling) connection
may be used belween the subsystem 110 and the device 150 {if they are not in
one unit) such as, for example, Wi-Fi, BLUETOOTH®, ultrasonic, electrical cables,
electrical leads, elecirical spring-loaded pogo pins with magnstic holding force, or
some combination thereof, while still complying with the principles disclosed herein.

{0012] The projector bundie 120 may comprise any suitable digital light projector
assembly for receiving data from a compuling device {e.g., device 150} and
projecting an image or images that correspond with that received data. For
example, in some implementations, the projector bundle 120 comprises at least
one short throw projector or a digital light processing (DLP) projector or a liquid
crystal on silicon (LCoS) projector which are advantageously compact and power
efficient projection engines capable of multiple display resolutions and sizes, such
as, for example, standard XGA (1024 % 768) resolution 4.3 aspect ralio or sfandard
WXGA (1280 x 800) resolufion 16:10 aspect ratic.  in one example, the projector
bundie 120 comprises one projector unil. in another example, the projector bundle
120 comprises a plurality of projector units. In such example, each projector unit
may project a portion of the image, and that portion of the Image may appear as
an extension of the portion projected by another projector unit.

{0013] The image projected by the projector bundie 120 may comprise still
wages, interfaces, games, videos {8.g., dynamic images), interactive vitual reatity
content and alike. Further, the projecior bundle 120 projects the image onlo a
projection surface. In one example, the image projected by the projector bundle
120 may comprise information and/or images produced by software executing
within the computing device 150. A user {not shown) may then interact with the
image displayed on the projection surface by physically engaging with the
projection surface. in another example, the user may interact with the image
through an application {e.g., software) on the computing device 150. Such
interaction may take place through any suitable method such as, direct interaction
with @ user's hand, through a stylus, or other suitable user input device(s).
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{0014] The audio unit 130 comprises an ambisonic sound system, providing
three-dimensional (3D) sound In the environment. More specifically, the audio unit
130 sends a sound signal with spatial information that enables the user fo perceive
the sound as originating from distinct spatial locations and different directions. in
one example, the audio unit 130 may target one user. That is, the audio unit 130
may provide an effect of stereo sound when a single user is positioned within the
direction of the speaker. In another example, the audio unit 130 may provide a 3D
sound for multiple usersregardiess of the users’ positions.

{0018] inone implementation, the computing device 150 comprises a conlrofler
unit. The controlier unit analyzes data from the projector bundle and the audio unit.
More specifically, the controller unit synchs the image data from the projector
bundie with the audic data from the audio unit. The controlier unit may include a
programmable logic controller, microprocessor, application specific integrated
circuit, or the like having suitable programming code for performing the msthods
any suitabls type of processing system wherg at least ang processor executes
computer-readable instructions stored i 8 memory. As discussed earlier, the
processor may be, for example, a central processing unit {CPU), a semiconductor-
based microprocessor, an application specific integrated circuit (ASIC), a field-
programmable gate array (FPGA} configurad fo retrieve and execute instructions,
other electronic circuitry suitable for the retrieval and execution instructions stored
on a computer readable siorage medium {e.g., the memory}, or a combination
thereof. The computler readable medium may be a non-transifory computer-
readable medium that stores machine readable instructions, codes, data, and/or
other information. The instructions, when executed by the processor (e.Q., via one
processing element or multiple processing slements of the processor) can cause
the processor to perform processes described herein. The compuder readable
medium may be one or more of a non-volatile memory, a volatile memory, and/or
one or more storage devices. Examples of non-volatile memory include, but are
not imited to, electronically erasable programmabie read only memory (EEPROM)
and read only memory (ROM). Examples of volatile memory include, but are not
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fimited o, static random access memory (SRAM} and dynamic random access
memory {(DRAM).

[0018] Inoneimplementation, the confrolier unit may perform the synchronization
process based on a cerlain criteria.  For example, such criteria may include
information about the type of image being projected, type of audio being provided,
the description of the environment andfor the projection surface, user preferences
and/or glike. This crteria may be defined by the user or predefined to the system
160, In the case whers the user defines the criteria, the analyzer prompts the user
to enter information regarding the criteria.  Such criteria is applied o synchronize
the image data with the audio data in a8 desired manner.

[0017] Now turning to Figure 2, similar {o the system 100 discussed in reference
to Figure 1, the system 200 generally comprises a projector unit 210 and an audio
device 220, and a computing device {not shown}. In this example, the projecior
unit 210 is shown as a floor system installed along the walls of the room. However,
it should be apprecigted that in other examples, other suitable slighments methods
or devices may be used while stilt complying with the principles disclosed herein.
For example, the projector unit may be placed directly on the ground, adjacent or
paraliel to the walls. Moreover, in this example, three projector units 210 {eg., a
prajecior bundle) are shown. However, if should be noted that mare or less number
of units may be used while still complying with the principles disclosed herein.

[0018] In this implementation, the projector unit is placed in a housing unit, which
is shown as a poriable rectangular box. However, it should be appreciated that in
other examples, other suitable shapes and sizes may be used. The housing unit
may be any suitable structure for supporting the components while still complying
with the principles disclosed herein. The rectanguiar box may come in any shape
and size. Further, in this example, the audio unit 220 is outside the housing unit
for the projection unit 210, In ancther example, such housing unit may host the
audio unit 220, and the projection unit 210 and the audio unit 220 may both be
located in the poriable rectangular box. In that case, the projecior unit and the
audio unit are substantislly hidden inside the housing unit when the subsystem is
viewed from a viewing surface. in addition, in this implementation, the system 200
comprises a plurality of projector units 210, and one audic device 220. In another
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implementation, there may be as many audio unils as there are projecior units.
Moreover, in some implementations, the housing unit comprises a tilt mechanism
{e.g., hinge) that includes an axis of rotation such that the projector unit 210 and
the audio device 220 may rolate up to a certain degrees. in one example, the
subsystem rotates to atfain an optimal projection angle for the projector unt. The
projector unit may rotale o project images, interfaces, games, videos, interactive
virtual reality content and alike onto surounding surfaces.

{0019] In some implementations, the housing unid may be portable. Forexample,
the user may c¢hoose 10 cany the housing unit as a wesrable accessary. More
specifically, the user may choose o carry the system around in an environment
{8.g., home). Further, the computing unit of the system 200 may be a porable
device that moves with the user (2.g., mobile device, tablet, smart walch and alike).
In other examples, the housing unit may have a permanent location in an
environment (€.¢., 8 roomin a house). In either example, the projector unit 210 and
the audio unit 220 maintain a connection with the computing unit. When the
operation of the projector unit 210 or the audio unit 220 is inttiated, the systern 200
may confirm that the projector unit 210 or the audio unit 220 has an active
connection with the compuling device. In some examples, the system 200 may
comprise a camera, which scans the surrounding and identifiss a projection surface
for the projecior to project the image from the computing device when provided.

{0020] Insome examples, the projecior units 210 may project a plurality of images
onto a plurality of projection surfaces. Each image on each surface may be
cantrolled by one or different users. These systems may communicate with one
another either directly or via the computing unils thatl they are communicatively
connacted to. More specifically, the system 200 may be used o create g shared
users.,  Another system (with a grgector unit and an sudio unit) mav be
communicatively linked fo the system 200 through any suitable connection such
as, for example, an electric conductor, WI-FI, BLUETOQOTH®, an optical
connection, an ultrasonic connection, or some combination thereof, such that
information and/or data may pass freely belween the systems. During
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coliahoration between users, images may be projected on prjection surfaces
associated with the systems. Further, one user may interact with the projectad
image on the projection surface of a first system by pointing with a hand {or other
object).

[0021] Referring now to Figure 3, a flowchart of an example method executable
by a system similar to the systems 100-200 described in reference to Figures 1-2
is shown in accordance with the principles disclosed herein. Al blogk 310, a
computing device instructs @ projecior ©© project an image. In ane example, the
image may be selected by a user. More specifically, the selection of the image
may comprise identifving a category of images {e.q., still image, dynamicimage) in
addition to the image itself {e.g., photo, video, interactive virtual realily confent).
Further, the selection of the image may comprise choosing a theme {(e.g., game,
movie, book, etc.} for the image. Such imags is projected onto a projection surface
i the environment that the system is located in.

[0022] In an allermnalive example, the system comprises a camera, and the
camera scans surrounding area for location awareness. More specifically, the
camera maps the snvironment (8.4, the room, the surrounding up 1o a certain
distance} and detenmines unoccupied {empty) and occupied areas, including the
chijects within the occupied areas. Further, thecamera may delenmine thelocstion,
size and color of the scanned objects. Based on all this information, in one
example, the system identifies a projection surface based on at least one criteria
related {o the mapping of the area and the image selacted by the user.

[0023] Al block 320, the device instructs an sudio unit to provide audio in the
spvironment.,  In one example, the audio is selecled by the user through the
computing device, and the ssiection is communicaled o the audio unit by the
computling device. Al hlock 330, the computing device synchronizes the image
with the audio based on a certain criteria. In one example, the criteria may be based
on user preference. For example, the user may prefer the audio {0 be foud when
the image is a video game, or the user may prefer the audio to be soft when the
image being projectad is a photo slide show.

[0024] The above discussion is meant to be llustrative of the principles and

various embodiments of the present invention. Numerous vanations and
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modifications will become apparent fo those skilled in the arl once the above
disclosure is fully appreciated. s intended that the Tollowing claims be interpretad
to embrace all such variations and modifications.

[0025] Although the flowchart of Fig. 3 shows g specific order of performance of
certain functionalities, method 300 is not limited to that order. For example, the
functionalities shown in succession i the flowchart may be performed in a differant
order, may be sxecuted concurrently or with parlial concurrence, or a combination
thereof. In some examples, features and funclionalilies described herein in reigtion
o Fig. 3 may be provided in combination with features and functionalities described
herein in relation 1o any of Figs. 1-2.

[00268] The above discussion is meant {o be illustrative of the principles and
varicus embodiments of the present invention.  Numerous varistions and
madifications will become apparent o those skilled in the art once the above
disclosure is fully appreciated. i is intended that the following claims be interpreted
to embrace all such variations and modifications.
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CLAIMS
What is claimed is:
1. Asystem to provide an immersive expernence using a projector bundle and
an audio unit, comprising:

an audio unit {o allow sound in an environment;

a projector bundle altachable to the audio device and 1o project an imags fo
a projection sufacs in the environmaent; and

a computing unit to synchronize and control the sound andd the projected
image,

wherein the projector bundle receives the image from the computing unit
and instructions to project the image onlo the projection surface, and

wherein the audio unit receives the audio from the computing unit and

mstructions to provide the audic in the environment.

2. The system of claim 1, further comprising a cormymunication unit fo
connect the projecior bundle and the audio system to the computing unit.

3. The system of claim 1, wherein the projector bundie comprises a plurality
of projector units, and each projector unil within the projector bundie is
controlled by a separate computing unit.

4. The system of claim 1, wherein the projector bundie provides an
immersive display experience within the environment.

5. The system of claim 1, wherein the audio unif includes an ambisonic
spatial sound system to provide audio anywhere within the environmeant.

8. The system of c¢laim 1, wherein each projector unit within the projector
bundle is placed adjacent {0 walls of the environment.

7. The system of claim 1, wherein each projector unit within the projector
bundie projects a portion of the image.
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8. The sysiem of claim 1, further comprising a camera to scan the
environment and identify the projection swiface in the environment.

9. The system of claim 1, wherein the projector and audio device i
controfled based on input from a user.

10. A processor-implemented method for providing an immersive sxperience
with audio in anenvironment, the method comprising:

instructing, a projector bundle, o project a plurality of portions of an image
on a projection surface;

instructing, an audio uni, {o provide an audio; and

synchronizing the audio and the plurality of portions of the image,

wherein each portion in the plurality of portions of the image appears as
an extension to adjacent porlion on the projection surface.

11. The method of claim 1, further comprising receiving a selection of the
image by a user.

12. The method of claim 1, wherein the projection surface is a white wall
having reflective properties.

13.The method of claim 1, wherein the image may be photoes, videos,
irteractive virtual reality content.

14. The method of claim 1, further comprising instructing & camera to map
the environment and identify the projection surface.

15. A non-transitory machine-readable storage medium comprising
instructions executable by a processing resource of a computing system o
provide an immersive experience within an snvironment, the instructions
execufable to:

instruct 1o project an image on a projection surface;
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insiruct fo provide an audio; and
synchronize the image and the audio based on a criteria, the critenia
defined by user preferences.
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