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VIRTUAL REALITY IMMERSION WITH AN ARCHITECTURAL DESIGN
SOFTWARE APPLICATION

BACKGROUND OF THE INVENTION
1. Technical Field

The present invention relates generally to computer-aided design or drafting

software.

2. Background and Relevant Art

As computerized systems have increased in popularity, so have the range of
applications that incorporate computational technology. Computational technology
now extends across a broad range of applications, including a wide range of
productivity and entertainment software. Indeed, computational technology and
related software can now be found in a wide range of generic applications that are
suited for many environments, as well as fairly industry-specific software.

One such industry that has employed specific types of software and other
computational technology increasingly over the past few years is that related to
building and/or architectural design. In particular, architects and interior designers
(“or designers”) use a wide range of computer-aided design (CAD) software or
building information (BIM) software (i.e., “architectural design software
applications™) for designing the aesthetic as well as functional aspects of a given
residential or commercial space. For example, a designer might use a CAD or BIM
program to design a building or part of a building, and then utilize drawings or other
information from that program to order or manufacture building components.

One particular benefit that is offered by modern CAD and BIM software is the
ability to see a three-dimensional rendering of an architectural design. This can
provide tremendous value to designers and/or clients who wish to visualize a design
before starting the actual building process. For example, in at least one conventional
system, a user may be able to view on a computer screen a completely rendered office
building. The user may be able to navigate within the three-dimensional renderings
such that the user can view different perspectives and locations throughout the design.

While three-dimensional renderings can provide a user with a general idea
regarding a final product, conventional three-dimensional renderings suffer for several
shortcomings. For example, navigation of conventional three-dimensional renderings
can be cumbersome as a user tries to achieve particular views of various features.
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Additionally, conventional systems may not be able to portray a true scale of a
finished product. For example, a user’s view of a conventional three-dimensional
rendering on a computer screen may fall short on conveying an full appreciation for
the scale of a particular feature or design.

Accordingly, there are a number of problems in the art that can be addressed.

BRIEF SUMMARY OF THE INVENTION

Implementations of the present invention comprise systems, methods, and

apparatus configured to allow a user to navigate within a three-dimensional rendering
of an architectural design. In particular, implementations of the present invention
comprise virtual reality components that create a virtual environment that immerses a
user. For example, the virtual reality components may comprise a headset that
completely covers a user’s eyes and tracks the viewing angle of the user’s eyes, plus
various motion tracking modules that track the user’s movements and head position
and/or rotation. As such, the virtual reality components can be used to generate a
virtual reality environment that allows a user to interact with a architectural design
model in new and useful ways.

For example, a virtual reality system can comprise a virtual reality headset,
one or more position tracking sensors, and a computerized architectural design
environment. The position tracking sensors can identify a relative location of the user
with respect to a physical space. The computerized architectural design environment
can comprise a computer-implemented method for displaying a three-dimensional
view of an architectural design to a user through the one or more virtual reality
components. The headset can track the angle of view with respect to the physical
space and within the architectural design.

The method can involve receiving a communication from the one or more
position tracking sensors. The communication can comprise an indication of a
relative direction that the virtual reality headset is facing. The method can also
comprise rendering at least a portion of an architectural design file. The rendered
portion of the architectural design file can comprise a three-dimensional image that
corresponds with the relative direction that the virtual reality headset is facing. One
will understand that in at least one implementation, the rendering can comprise a

dynamic rendering that creates an impression to a user that he is viewing a live image
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of a three-dimensional space. Additionally, the method can involve transmitting to the
virtual reality headset the rendered portion of the architectural design file.

Additional features and advantages of exemplary implementations of the
invention will be set forth in the description which follows, and in part will be
obvious from the description, or may be learned by the practice of such exemplary
implementations. The features and advantages of such implementations may be
realized and obtained by means of the instruments and combinations particularly
pointed out in the appended claims. These and other features will become more fully
apparent from the following description and appended claims, or may be learned by
the practice of such exemplary implementations as set forth hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS
In order to describe the manner in which the above recited and other

advantages and features of the invention can be obtained, a more particular
description of the invention briefly described above will be rendered by reference to
specific embodiments thereof, which are illustrated in the appended drawings.
Understanding that these drawings depict only typical embodiments of the invention
and are not therefore to be considered to be limiting of its scope, the invention will be
described and explained with additional specificity and detail through the use of the
accompanying drawings in which:

Figure 1 illustrates a schematic view of a system for displaying a virtual
reality rendering of an architectural design in accordance with an implementation of
the present invention;

Figure 2 illustrates a schematic of a studio apartment in accordance with an
implementation of the present invention;

Figure 3 illustrates a schematic of a gutted studio apartment in accordance
with an implementation of the present invention; and

Figure 4 illustrates a flowchart of a method in accordance with an
implementation of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention extends to systems, methods, and apparatus configured

to allow a user to navigate within a three-dimensional rendering of an architectural

design. In particular, implementations of the present invention comprise virtual

reality components that create a virtual environment that immerses a user. For

example, the virtual reality components may comprise a headset that completely
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covers a user’s eyes and tracks the viewing angle of the user’s eyes, plus various
motion tracking modules that track the user’s movements and head position and/or
rotation. As such, the virtual reality components can be used to generate a virtual
reality environment that allows a user to interact with a architectural design model in
new and useful ways.

Accordingly, implementations of the present invention provide a platform for
a user to see and move through a virtual reality view of a particular architecture
design. Providing such a view to a user has several benefits and overcomes many
problems in the art. For example, though three-dimensional rendering has long been
available in architectural design software, oftentimes, it is difficult to get a proper feel
for the scale of items when looking at a computer rendering. In contrast to the
conventional art, implementations of the present invention will allow a user to view
an architectural design, as if the user is within the designed space. Accordingly, the
user will receive a real-world impression regarding the scale of the space and
accompanying design-features.

Additionally, at least one implementation of the present invention provides a
user with an augmented reality experience. For example, in at least one
implementation of the present invention, a user can enter a gutted office space that is
being designed by an architectural firm. Once in the space, the user can put-on and
activate the virtual reality components. The virtual reality components can then
immerse the user within a rendering of the office space as designed by the
architectural firm. Additionally, as the user physically moves and/or walks through
the space, the virtual reality components can render the proper view in accordance
with the user’s movements. Accordingly, a user can view a virtual rendering of a
finished design space, before the space is actually built-out.

For example, Figure 1 depicts virtual reality module 100, sensor modules 110,
and a computer system 120 in accordance with implementations of the present
invention. In at least one implementation, the various components 100, 110, 120 can
be in communication wirelessly (e.g., WIFI, BLUETOOTH, LTE, etc.) or physically
(e.g., Ethernet, USB, Thunderbolt, HDMI, etc.). Additionally, in at least one
implementation, the various components 110, 110, 120 can be otherwise segmented or
integrated with respect to each other. For example, in at least one implementation,

one or more sensor modules 110 can be integrated within the virtual reality module
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100. Similarly, at least a portion of the computer system 120 can likewise be
integrated within the virtual reality module 100.

In at least one implementation, the computer system 120 comprises virtual
reality software 130 and design software 140. In alternate implementations, however,
the virtual reality software 130 and design software 140 can be executed by separate
computers or can be executed by the virtual reality module 100 or the sensor modules
110.

The design software 140 can comprise a design module 142, a render module
144, and a data store 146. The design module 142 can provide a designer with the
ability to design and construct a three-dimensional architectural model. In at least one
implementation, the designer can create and manipulate a three-dimensional
architectural design on a desktop computer. The desktop computer may also be in
communication with the virtual reality module 100 and/or the sensor modules 110.

Once an architectural design has been created, a user can view the design on
the desktop computer. In particular, the render module 144 can render a three-
dimensional view of the architectural design. A user may then be able to navigate
through the three-dimensional design on the desktop computer. The architectural
design can also be saved to the data store 146, where it can be later accessed.

In accordance with an implementation of the present invention, when a user
desires to view a virtual reality rendering of an architectural design. The user can put
on a virtual reality module 100. In at least one implementation, a virtual reality
module 100 can comprise a headset, or similar device. The headset may completely
cover the users eyes, such that the user is completely visually immersed by images
that the headset displays.

Additionally, the user can activate one or more sensor modules 110. In at least
one implementation, the one or more sensor modules 110 may comprise a sensor that
is disposed within the virtual reality module 100. As such, in at least one
implementation, activating the virtual reality module 100 may activate a sensor
module 110. The sensor modules 110 may comprise various motion tracking
components. For example, the sensor modules 110 can comprise accelerometers,
gyroscopes, visual motion tracking, GPS, sonar, magnetic tracking systems,
barometric systems, and other position tracking systems. In at least one
implementation, one or more sensors may be disposed within the virtual reality
module 100, such that the virtual reality module 100 can track some perspective data
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without requiring external sensor modules 110, or in conjunction with external sensor
modules 110.

Once a user has activated the virtual reality module 100 and the sensor
modules 110, the virtual reality software 130 can provide the user with a virtual
reality depiction of an architectural design. In particular, the 3D module 132 can
receive information relating to the architectural design. In at least one
implementation, the 3D module 132 can receive a design file (e.g., CAD file), which
the 3D module 132 can render. In contrast, in an alternate implementation, the render
module 144, within the design software 140, renders at least a portion of the design
file and sends the rendered information to the 3D module 132.

In at least one implementation, the virtual reality software 130 is installed
within the virtual reality module 100. Additionally, in at least one implementation,
the virtual reality software 130 can function without any direct communication from
the design software 140. For example, a design file can be loaded directly into the
virtual reality module 100, and the 3D module 132 can render the design file from
within the virtual reality module 100.

In contrast, in at least one implementation, the virtual reality module 100 can
function primarily as a content delivery (and possibly movement tracking device). In
this implementation, the virtual reality software 130 is contained within an external
computer system 120. The external computer system 120 can receive the various
movement and positional tracking information, render the virtual reality images, and
relay the rendered images to the virtual reality module 100. As such, the virtual reality
module 100 can simply render the images to the user.

Returning now to the sensor modules 110, the sensor modules 110 and/or the
virtual reality module 100 can track a user’s relative location and head position. For
example, the sensor modules 110 and/or the virtual reality module 100 may be able to
determine when a user moves, what direction the user moves, and the direction and
position that the user’s head is facing. For instance, the sensor modules 110 may
detect a user walking in a first direction. In response to detecting this movement, the
3D module 132 may change the image displayed within the 3D module 100 to mirror
the user’s relative movement through the three-dimensional architectural design.

Additionally, in at least one implementation, the sensor modules 110 and/or
the virtual reality module 100 can detect the location, tilt, and position of the user’s
head. For example, the sensor modules 110 and/or the virtual reality module 100 may
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detect that a user has crouched. Upon detecting the crouch, the 3D module 132 may
change the image displayed within the 3D module 100 to mirror the user’s relative
position within the three-dimensional architectural design. For instance, the image
displayed may now depict the three-dimensional model from a crouching point of
view.

Similarly, the sensor modules 110 and/or the virtual reality module 100 may
detect that a user has tilted his head. Upon detecting the tilted head, the 3D module
132 may change the image displayed within the 3D module 100 to mirror the user’s
head’s relative position within the three-dimensional architectural design. For
instance, the image displayed may depict the three-dimensional model from a tilted
point of view.

In at least one implementation, the virtual reality module 100 comprises a
headset that is capable of detecting at least when a user rotates his or her head and
when the user tilts his or her head. Using this information, in at least one
implementation, the virtual reality software 130 can function without the sensor
modules 110. For example, the virtual reality software 132 can track the user’s head
tilt and rotation and provide virtual reality perspectives of a three-dimensional model
that corresponds with the detected movements. In at least one implementation,
however, the sensor modules 110 may be necessary in order to track a user’s
longitudinal and latitudinal movements within a physical space and to translate those
movements into virtual movement within a virtual three-dimensional design.

In at least one implementation, however, a user can be moved laterally and
longitudinally through a virtual three-dimensional design through means other than
physical movement that is translated to corresponding virtual movement. For
example, in at least one implementation, the user can be moved throughout a three-
dimensional design using conventional computer-based tools for navigating within
three-dimensional renderings. For instance, the user or another individual can move
the user throughout a three-dimensional design using a mouse and/or keyboard to
select various positions and perspectives within the three-dimensional design.
Accordingly, a user can navigate through a virtual three-dimensional design using
only a headset and computer-based navigation.

Returning to the sensor modules 110, in at least one implementation, the
sensor module can track the relative position of a user within a physical space, as well
as a headset rotation relative to the physical space. For example, a sensor may be
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placed on the virtual reality module 100. The sensor modules 110 may be able to
detect the direction and location of the sensor and thus be able to track the direction
that the virtual reality module 100 is facing. Additionally, the sensor modules 110 can
also detect the tilt of a headset with respect to a physical space. For example, if a user
were to lay down such that the user’s head was parallel to the physical floor, in at
least one implementation, the sensor modules 110 can detect the tilted position of the
user’s head relative to the floor.

For example, Figure 2 depicts a two dimensional schematic diagram of a
studio apartment 200. In at least one implementation, a designer can create a three-
dimensional architectural design file that represents the studio apartment. In at least
one implementation of the present invention, a designer can place one or more
bookmarks 210(a-f) within the architectural design. A bookmark can comprise a
particular location and view within the design that the designer wishes to specifically
save.

When accessed later the designer, or a user, can return to the bookmarked
locations and views 210(a-f). For example, a designer may desire to highlight
specific features of the studio apartment 200. For instance, the designer may set a
bookmark that views the kitchen 210d, a bookmark that views the bed area 210b, and
a bookmark that views the apartment from the door 210a. A user can then access the
design file for the studio apartment 200 and move freely within a three-dimensional
rendering of the apartment or may move from bookmark to bookmark. For example,
a user may desire to see a three-dimensional rendering of the kitchen from bookmark
210d. Additionally, a designer may desire to show a client the studio apartment by
stepping between the various bookmarks 210(a-f). For example, the designer may
progress directly from bookmark 210(a-f) to bookmark 210(a-f) without traveling
between the bookmarks 210(a-f) within the three-dimensional rendering.

In at least one implementation, the bookmarks 210(a-f) are also useable within
the virtual reality model of the studio apartment 200. A user may be able to move
from one bookmark 210(a-f) to another, within the virtual reality rendering, without
physically moving. For example, a user may desire to initially view a virtual reality
rendering of the sitting area of the studio apartment 200. Accordingly, the user may
be placed at bookmark 210c within the virtual reality model. Whereas, in one

implementation, a user may be required to physically move in order to travel within
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the virtual reality model, in this implementation, a user can step between bookmarks
without physically moving.

Additionally, in at least one implementation, one or more bookmarks 210(a-f)
can be used to give the user a proper starting place within the virtual model with
respect to the physical world. For example, the virtual reality model of the studio
apartment 210 may comprise a virtual room that is twenty feet wide and fifty feet
long. One will understand that in order to allow the user to walk around the virtual
studio apartment 200, the user would have to be in a physical space that allows for
movement in at least a twenty feet by fifty feet area.

Additionally, one will understand that the position of the user within the
virtual studio apartment 200 relative to the user’s position in the physical world would
also be important. For instance, a user may be positioned within the virtual studio
apartment 200 such that the user is in the center of the virtual studio apartment 200.
In contrast, the user may be positioned directly next to a wall in the physical world.
As such, if a user tried to walk in a particular direction within the virtual studio
apartment 200, the user would run into a wall in the physical world.

In at least one implementation, bookmarks can be used to orient a user within
the virtual studio 200 relative to the physical world. For example, if the physical
room is at least twenty feet wide and fifty feet long, the user can be positioned with
his back against one of the walls that is at least fifty feet long. Within the virtual
studio apartment 200, the user can then be associated with a bookmark 210a that also
has the users back positioned against a virtual wall that is fifty feet in length. As
such, the user can begin navigating within the virtual studio apartment 200 from a
position that corresponds with an equivalent position within the physical world.

Additionally, in at least one implementation, this would allow a designer to
overlay a virtual reality architectural design over a gutted space. For example, Figure
3 depicts a schematic of a gutted space 300. In particular, the studio apartment 200
depicted in Figure 2 comprises a proposed design for the gutted space 300. In at least
one implementation, a designer can set up sensor modules 110, 310(a-e) within the
gutted space 300. A client can then be brought into the gutted space 300 and provided
with a virtual reality module 100.

Using the virtual reality module 100, the user can travel throughout the gutted
space 300 and see a virtual representation of the final studio apartment 200. In at
least one implementation, the sensor modules 110, 310(a-e) can identify the user’s
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exact position and view within the gutted room 300 and, accordingly, can provide the
user with the proper view. In contrast, in at least one implementation, the sensor
modules 110, 310(a-e) are only aware of the user’s movement relative to each sensor
and are not aware of the user’s exact position relative to the gutted space 300. In this
implementation, the user may be required to start from a bookmarked location 210(a-
f). Then as the user moves the sensor modules 110, 310(a-e) can track the users
relative movements, which will correspond to the users location within both the
gutted space 300 and the virtual studio apartment 200 because the user started from a
common position relative to both the gutted space 300 and the virtual studio
apartment 200.

Accordingly, Figures 1-3 and the corresponding text illustrate or otherwise
describe one or more methods, systems, and/or instructions stored on a storage
medium that can provide a virtual reality rendering of a architectural design to a user.
One will appreciate that implementations of the present invention can also be
described in terms of methods comprising one or more acts for accomplishing a
particular result. For example, Figure 4 and the corresponding text illustrate
flowcharts of a sequence of acts in a method for displaying a three-dimensional view
of an architectural design to a user through the one or more virtual reality
components. The acts of Figure 4 are described below with reference to the
components and modules illustrated in Figures 1 — 3.

For example, Figure 4 illustrates that an implementation of a method for
displaying a three-dimensional view of an architectural design to a user through the
one or more virtual reality components can comprise an act 400 of receiving a
communication from position tracking sensors. Act 400 includes receiving a
communication from the one or more position tracking sensors, wherein the
communication comprises an indication of a relative direction that the virtual reality
headset is facing. For example, in Figure 1 and the accompanying description,
position module 134 receives communications from sensor modules 110 and/or
sensors disposed within the virtual reality module 100. The communications can
include various information relating to a user’s position and movements. For example,
the virtual reality module 100 can communicate information relating to the tilt and
rotation of a user’s head.

Figure 4 also shows that the method can comprise an act 410 of rendering an
architectural design file. Act 410 includes rendering at least a portion of an
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architectural design file, wherein the rendered portion of the architectural design file
comprises a three-dimensional image that corresponds with the relative direction that
the virtual reality headset is facing. For example, Figure 1 and the accompanying
description, depict or otherwise describe a rendering module 144 and a 3D module
132, either of which can render at least a portion of an architectural design file.

Additionally, Figure 4 shows that the method can comprise an act 420 of
transmitting to a virtual reality headset. Act 420 can include transmitting to the
virtual reality headset the rendered portion of the architectural design file. For
example, in Figure 1 and the accompanying description, the 3D module 132 transmits
rendered views of an architectural design to a virtual reality module 100.

Accordingly, implementations of the present invention provide a user with the
ability to see and travel through a virtual reality rendering of an architectural design.
Additionally, implementations of the present invention provide a system for
overlaying a virtual reality architectural design over an unfinished space that the
design corresponds with.

Although the subject matter has been described in language specific to
structural features and/or methodological acts, it is to be understood that the subject
matter defined in the appended claims is not necessarily limited to the described
features or acts described above, or the order of the acts described above. Rather, the
described features and acts are disclosed as example forms of implementing the
claims.

Embodiments of the present invention may comprise or utilize a special-
purpose or general-purpose computer system that includes computer hardware, such
as, for example, one or more processors and system memory, as discussed in greater
detail below. Embodiments within the scope of the present invention also include
physical and other computer-readable media for carrying or storing computer-
executable instructions and/or data structures. Such computer-readable media can be
any available media that can be accessed by a general-purpose or special-purpose
computer system.  Computer-readable media that store computer-executable
instructions and/or data structures are computer storage media. Computer-readable
media that carry computer-executable instructions and/or data structures are
transmission media. Thus, by way of example, and not limitation, embodiments of
the invention can comprise at least two distinctly different kinds of computer-readable
media: computer storage media and transmission media.
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Computer storage media are physical storage media that store computer-
executable instructions and/or data structures. Physical storage media include
computer hardware, such as RAM, ROM, EEPROM, solid state drives (“SSDs”),
flash memory, phase-change memory (“PCM?”), optical disk storage, magnetic disk
storage or other magnetic storage devices, or any other hardware storage device(s)
which can be used to store program code in the form of computer-executable
instructions or data structures, which can be accessed and executed by a general-
purpose or special-purpose computer system to implement the disclosed functionality
of the invention.

Transmission media can include a network and/or data links which can be
used to carry program code in the form of computer-executable instructions or data
structures, and which can be accessed by a general-purpose or special-purpose
computer system. A “network” is defined as one or more data links that enable the
transport of electronic data between computer systems and/or modules and/or other
electronic devices. When information is transferred or provided over a network or
another communications connection (either hardwired, wireless, or a combination of
hardwired or wireless) to a computer system, the computer system may view the
connection as transmission media. Combinations of the above should also be
included within the scope of computer-readable media.

Further, upon reaching various computer system components, program code in
the form of computer-executable instructions or data structures can be transferred
automatically from transmission media to computer storage media (or vice versa).
For example, computer-executable instructions or data structures received over a
network or data link can be buffered in RAM within a network interface module (e.g.,
a “NIC”), and then eventually transferred to computer system RAM and/or to less
volatile computer storage media at a computer system. Thus, it should be understood
that computer storage media can be included in computer system components that
also (or even primarily) utilize transmission media.

Computer-executable instructions comprise, for example, instructions and data
which, when executed at one or more processors, cause a general-purpose computer
system, special-purpose computer system, or special-purpose processing device to
perform a certain function or group of functions. Computer-executable instructions
may be, for example, binaries, intermediate format instructions such as assembly
language, or even source code.
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Those skilled in the art will appreciate that the invention may be practiced in
network computing environments with many types of computer system
configurations, including, personal computers, desktop computers, laptop computers,
message processors, hand-held devices, multi-processor systems, microprocessor-
based or programmable consumer electronics, network PCs, minicomputers,
mainframe computers, mobile telephones, PDAs, tablets, pagers, routers, switches,
and the like. The invention may also be practiced in distributed system environments
where local and remote computer systems, which are linked (either by hardwired data
links, wireless data links, or by a combination of hardwired and wireless data links)
through a network, both perform tasks. As such, in a distributed system environment,
a computer system may include a plurality of constituent computer systems. In a
distributed system environment, program modules may be located in both local and
remote memory storage devices.

Those skilled in the art will also appreciate that the invention may be practiced
in a cloud-computing environment. Cloud computing environments may be
distributed, although this is not required. When distributed, cloud computing
environments may be distributed internationally within an organization and/or have
components possessed across multiple organizations. In this description and the
following claims, “cloud computing” is defined as a model for enabling on-demand
network access to a shared pool of configurable computing resources (e.g., networks,
servers, storage, applications, and services). The definition of “cloud computing” is
not limited to any of the other numerous advantages that can be obtained from such a
model when properly deployed.

A cloud-computing model can be composed of various characteristics, such as
on-demand self-service, broad network access, resource pooling, rapid elasticity,
measured service, and so forth. A cloud-computing model may also come in the form
of various service models such as, for example, Software as a Service (“SaaS”),
Platform as a Service (“PaaS”), and Infrastructure as a Service (“laaS”). The cloud-
computing model may also be deployed using different deployment models such as
private cloud, community cloud, public cloud, hybrid cloud, and so forth.

Some embodiments, such as a cloud-computing environment, may comprise a
system that includes one or more hosts that are each capable of running one or more
virtual machines.  During operation, virtual machines emulate an operational
computing system, supporting an operating system and perhaps one or more other
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applications as well. In some embodiments, each host includes a hypervisor that
emulates virtual resources for the virtual machines using physical resources that are
abstracted from view of the virtual machines. The hypervisor also provides proper
isolation between the virtual machines. Thus, from the perspective of any given
virtual machine, the hypervisor provides the illusion that the virtual machine is
interfacing with a physical resource, even though the virtual machine only interfaces
with the appearance (e.g., a virtual resource) of a physical resource. Examples of
physical resources including processing capacity, memory, disk space, network
bandwidth, media drives, and so forth.

The present invention may be embodied in other specific forms without
departing from its spirit or essential characteristics. The described embodiments are
to be considered in all respects only as illustrative and not restrictive. The scope of
the invention is, therefore, indicated by the appended claims rather than by the
foregoing description. All changes which come within the meaning and range of

equivalency of the claims are to be embraced within their scope.
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CLAIMS

We claim:

1. Avirtual reality system, comprising:
one or more virtual reality components, wherein the one or more virtual reality
components comprise a virtual reality headset;
one or more position tracking sensors, wherein the position tracking sensors identify a
relative location of the user with respect to a physical space; and
computer executable instructions of a design program loaded into memory and
processed at a central processing unit to cause the virtual reality system to display a three-
dimensional view of an architectural design to a user through the one or more virtual reality
components, the computer-executable instructions including instructions that are executable to
cause the virtual reality system to perform at least the following:
access an architectural design file that includes an architectural design that is
renderable to create a three-dimensional image of the architectural design;
receive a communication from the one or more position tracking sensors,
wherein the communication comprises an indication of a relative direction that the
virtual reality headset is facing;
render at least a portion of the architectural design file, wherein the rendered
portion of the architectural design file comprises a three-dimensional image that
corresponds with the relative direction that the virtual reality headset is facing;
transmit to the virtual reality headset the rendered portion of the architectural
design file;
identify at least one bookmark within the architectural design file, the at least
one bookmark comprising a predetermined position and view within the architectural
design file;
identify through the one or more position tracking sensors whether the user has
changed physical positions; and
establish a virtual reality scenario wherein:
in response to detecting a change in the physical position of the user, the
virtual reality system renders a corresponding change in the three-dimensional

15



10

15

20

25

30

image that corresponds with the relative direction that the virtual reality headset
is facing; and

in response to detecting a triggering user input while a current virtual
user position and view does not correspond with the predetermined position and
view of any bookmark, the virtual reality system transitions the user’s virtual
position and view to correspond with the predetermined position and view of a

subsequent or preceding bookmark within the architectural design file.

2. The virtual reality system as recited in claim 1, wherein identifying through the one or more
position tracking sensors that the user has changed physical positions comprises determining a
change in at least one of:

a direction in which the user has moved;

a direction that the user is facing;

a tilt of the user’s head; and

a position of the user’s head.

3. The virtual reality system as recited in claim 2, wherein determining the change in the position

of the user’s head comprises determining that the user is in a crouched position.

4.  The virtual reality system as recited in claim 3, wherein the at least a portion of the
architectural design file is rendered such that a view of the user is from a perspective of a crouched
position in response to determining that the user is in the crouched position.

5. A method, implemented at a computer system that includes one or more processors, for
displaying a three-dimensional view of an architectural design to a user through one or more virtual
reality components, the method comprising:
accessing an architectural design file that includes an architectural design that is
renderable to create a three-dimensional image of the architectural design;
receiving a communication from one or more position tracking sensors, wherein the
communication comprises an indication of a relative direction that a virtual reality headset is

facing;
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rendering at least a portion of the architectural design file, wherein the rendered portion
of the architectural design file comprises a three-dimensional image that corresponds with the
relative direction that the virtual reality headset is facing;
transmitting to the virtual reality headset the rendered portion of the architectural
design file;
identifying at least one bookmark within the architectural design file, the at least one
bookmark comprising a predetermined position and view within the architectural design file;
identifying through the one or more position tracking sensors whether the user has
changed physical positions; and
establishing a virtual reality scenario wherein:
in response to detecting a change in the physical position of the user, the virtual
reality system renders a corresponding change in the three-dimensional image that
corresponds with the relative direction that the virtual reality headset is facing; and
in response to detecting a triggering user input while a current virtual user
position and view does not correspond with the predetermined position and view of any
bookmark, the virtual reality system transitions the user’s virtual position and view to
correspond with the predetermined position and view of a subsequent or preceding
bookmark within the architectural design file.

6. The method as recited in claim 5, wherein identifying through the one or more position
tracking sensors that the user has changed physical positions comprises determining a change in at
least one of:

a direction in which the user has moved;

a direction that the user is facing;

a tilt of the user’s head; and

a position of the user’s head.

7. The method as recited in claim 6, wherein determining the change in the position of the user’s

head comprises determining that the user is in a crouched position.
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8.  The method as recited in claim 7, wherein the at least a portion of the architectural design file
is rendered such that a view of the user is from a perspective of a crouched position in response to

determining that the user is in the crouched position.

9. A computer program product comprising one or more computer-readable storage devices
having stored thereon one or more computer-executable instructions that are executable by one or
more processors of a virtual reality system to cause the virtual reality system to display a three-
dimensional view of an architectural design to a user through one or more virtual reality
components, the computer-executable instructions including instructions that are executable to cause
the virtual reality system to perform at least the following:
access an architectural design file that includes an architectural design that is
renderable to create a three-dimensional image of the architectural design;
receive a communication from one or more position tracking sensors, wherein the
communication comprises an indication of a relative direction that a virtual reality headset is
facing;
render at least a portion of the architectural design file, wherein the rendered portion of
the architectural design file comprises a three-dimensional image that corresponds with the
relative direction that the virtual reality headset is facing;
transmit to the virtual reality headset the rendered portion of the architectural design
file;
identify at least one bookmark within the architectural design file, the at least one
bookmark comprising a predetermined position and view within the architectural design file;
identify through the one or more position tracking sensors whether the user has
changed physical positions; and
establish a virtual reality scenario wherein:
in response to detecting a change in the physical position of the user, the virtual
reality system renders a corresponding change in the three-dimensional image that
corresponds with the relative direction that the virtual reality headset is facing; and
in response to detecting a triggering user input while a current virtual user
position and view does not correspond with the predetermined position and view of any

bookmark, the virtual reality system transitions the user’s virtual position and view to
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correspond with the predetermined position and view of a subsequent or preceding
bookmark within the architectural design file.
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