wo 2013/074574 A1 || NN OO0 OO0 00 OO A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2013/074574 Al

23 May 2013 (23.05.2013) WIPO I PCT

(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
G06T 19/00 (2011.01) GO6F 17/00 (2006.01) kind of national protection available): AE, AG, AL, AM,
. L . AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(21) International Application Number: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
PCT/US2012/064940 DO, DZ. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
14 November 2012 (14.11.2012) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
. ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(25) Filing Language: English NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
(26) Publication Language: English RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,

(30) Priority Data: M, ZW.

61/560,088 15 November 2011 (15.11.2011) Us

(84) Designated States (uniess otherwise indicated, for every
(71) Applicant: TRIMBLE NAVIGATION LIMITED kind of regional protection available): ARIPO (BW, GH,
[US/US]; 935 Stewart Drive, Sunnyvale, CA 94085 (US). GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(72) Tnventors: MILLER, Tyler; 2356 Holly St., Denver, CO UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
80207 (US). BACUS, John, M.; 890 Yale Road, Boulder TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
CO 80305 (US) ’ ? > EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
’ MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
(74) Agent: HEPPERMANN, Roger, A.; Marshall, Gerstein & TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,

Borun LLP, 233 S. Wacker Drive, 6300 Willis Tower,
Chicago, IL 60606-6357 (US).

ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: CONTROLLING RIGHTS TO A DRAWING IN A THREE-DIMENSIONAL MODELING ENVIRONMENT

¥

- 200

RECEIVE REQUEST TO BECURE RIGHTS

TCINITIAL 3D MODEL FROM FIRST LUGER

- 202

+

GENERATE RIGHTS INDICATION FOR
FIRST USER AND INITIAL 3D MODEL

},»-'205

¥

ABSOCIATE INITIAL WATERMARKAND

-—~208

INITIAL 3D MODEL
¥

RENDER IMITIAL 30 MODEL WITH
INITIAL WATERMARK

210

|
},

¥

PREVENT NON-CWNING PARTY FROM

RMODIEYING THE RIGHTS INDICATION
2

RECEIVE REQUEST TO ACCESS INITIAL
A0 MODEL FROM SECOND UBER

¥

APPLY CHANGES TO INITIAL MODEL DATA

TEFORM UPDATED MODEL DATA

1_-212

|
|

+

RECEVE REQUEST T0O SECURE RIGHTS
TO CHANGES FROM SECOND USER

...... 220

¥

GENERATE RIGHTS INDICATION FOR
SECOND USER AND CHANGES
TO INITIAL 30 MODEL

B

¥

ABSOCIATE SECOND WATERMARK AND
UPDATED 3D MODEL

}— 225

¥

REMDER UPDATED 30 MODEL WiTH
INITIAL AND SECOND WATERMARKS

r— 228

¥

MOBIFY RENDERING APPEARANCE OF
ONE OR MORE WATERMARRS

T — 230

FiG. &

(57) Abstract: A first user having a certain set of privileges with respect to an initial three-
dimensional (3D) model associates a watermark with the initial 3D model, so that the wa-
termark is displayed whenever the initial 3D model is viewed or edited. A second user hav-
ing a smaller set of privileges with respect to the initial 3D model is permitted to view,
copy and/or modify the initial 3D model, but is not permitted to remove or alter the content
of the watermark. The watermark is continuously displayed as the second user works with
the initial 3D model. When the second user applies a change to the initial 3D model, an in-
dication of the modifications applied by the second user is generated and stored with the
model data corresponding to the updated 3D model.
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CONTROLLING RIGHTS TO A DRAWING
IN A THREE-DIMENSIONAL MODELING ENVIRONMENT

Cross Reference to Related Applications

[0001] This application claims the benefit of U.S. Provisional Patent Application No.
61/560,088, filed on November 15, 2011, entitled “Controlling Rights to a Drawing in a
Three-Dimensional Modeling Environment,” the disclosure of which is hereby expressly

incorporated herein by reference.

Field of the Disclosure

[0002] This disclosure relates to developing a three-dimensional (3D) model of an object
or a group of objects and, in particular, to controlling rights to a drawing or to a portion of a

drawing in a 3D modeling environment.

Background

[0003] The background description provided herein is for the purpose of generally
presenting the context of the disclosure. Work of the presently named inventors, to the extent
it is described in this background section, as well as aspects of the description that may not
otherwise qualify as prior art at the time of filing, are neither expressly nor impliedly

admitted as prior art against the present disclosure.

[0004] Today, professional as well as non-professional users in a variety of different
fields, such as engineering, architecture, automotive design, graphic design, advertising,
fashion design, medicine, etc., can develop three-dimensional (3D) models of buildings,
vehicles, and other objects using 3D modeling software that operates on a computing device.
A user typically interacts with 3D modeling software via input devices such as a keyboard,
mouse, trackball, and/or stylus, and the drafting document is displayed on a graphical display

device, such as a computer monitor or screen.

[000S] In general, 3D modeling software allows a user to draw various three-dimensional
shapes (directly or by defining two-dimensional (2D) faces that make up 3D shapes), apply
colors and/or textures to the shapes, move, scale, rotate, and skew the shapes, etc. 3D

software typically provides the user with stock shapes (e.g., 3D shapes such as spheres or
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parallelepipeds and/or two-2D shapes such as arcs, circles, rectangles, and other known
geometric shapes) and/or provides tools to create such shapes. Further, 3D modeling
software typically allows users to save models as files that conform to a certain predefined
format. To share models, users transmit to each other files with the corresponding model

data, or upload the files to data servers.

[0006] Users usually develop 3D models by sequentially entering various drawing and
image manipulation commands via a graphical user interface (GUI). For example, to model a
two-story building, a user may first draw a four-wall structure, draw a door in one of the
walls, then draw several windows in the walls, etc. The user may then paint or texture the
walls, the roof, and other portions of the model. Accordingly, it may take a significant
amount of time and creativity for a single user to develop a complex and detailed model, and

a user may desire to retain and control rights to access his or her developed model.

Summary

[0007] In an embodiment, a method of controlling rights to three-dimensional models may
include generating a first association between a first watermark and initial model data. The
first watermark may correspond to a first owning party, and the initial model data may
correspond to an initial three-dimensional (3D) model. Parties other than the first owning
party may be prevented from modifying the first association unless permission or

authorization to do so has been granted by the first owning party.

[0008] The method may include receiving a user-initiated command from a second user to
modify a portion of the initial 3D model. The second user may have a smaller set of access
rights or privileges to the initial 3D model than the owning party. Based on the user-initiated
command from the second user, a respective portion of the initial model data may be
modified to form updated model data corresponding to an updated 3D model. The method
may include generating a second association between a second watermark and the updated
model data, where the second watermark corresponds to the second user. The updated 3D
model may be rendered at a display in conjunction with a rendering of the first watermark

and a rendering of the second watermark.

[0009] In another embodiment, a system for controlling rights to three-dimensional model
data includes a memory that stores initial model data corresponding to a three-dimensional

model and that stores an indication of a first association between a first user and the three-
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dimensional (3D) model. The system may include tangibly stored computer-executable
instructions executable by a processor to receive a user-initiated command from a second
user to modify a portion of the initial 3D model, and to apply a change, in accordance with
the user-initiated command, to the initial model data to form updated model data
corresponding to an updated 3D model. The computer-executable instructions may be further
executable to store an indication of a second association between the second user and the
changes generated by the second user. The computer-executable instructions may be further
executable to cause a rendering, on a display device, of a first watermark corresponding to
the first association and a second watermark corresponding to the second association in
conjunction with a rendering of the updated 3D model. The computer-executable instructions
may be executable to prevent the second user from altering the association of the first

watermark with the updated 3D model.

[0010] In yet another embodiment, a non-transitory, tangible computer-readable medium
includes computer-executable instructions stored thereon and executable to receive a request
from a user to view an initial three-dimensional (3D) model and cause the initial three-
dimensional (3D) model and a corresponding first watermark to be displayed. The computer-
readable medium may include further instructions stored thereon and executable to receive an
additional request from the user to modify the initial 3D model and apply a change,
corresponding to the second request, to initial model data corresponding to the initial 3D
model to generate updated model data corresponding to an updated 3D model. The
computer-readable medium may include further instructions stored thereon and executable to
store an indication of an association between an indication of a second watermark

corresponding to the user, an indication of the first watermark, and the updated model data.

Brief Description of the Drawings

[0011] FIG. 1 is a block diagram of a communication system in which techniques of the
present disclosure are utilized to allow a user operating a client device to develop a three-

dimensional (3D) model of an object or a group of objects;

[0012] FIG. 2 is a rendering of an example model stored in the communication system of

FIG.1, including a rendering of an indication of rights to the model;

[0013] FIG. 3 is a diagram of an example data structure storing model data that describes
the model of FIG. 2;
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[0014] FIG. 4 is a rendering of an example model that is based on the model of FIG. 2 and

generated by a different user in the communication system of FIG. 1; and

[0015] FIG. 5 is a flow diagram of an example method for controlling rights to three-

dimensional models.

Detailed Description

[0016] Inembodiments described below, a three-dimensional (3D) development system
including rights control permits users to use client devices operating on a local area network
(LAN) or a wide area network (WAN) to develop models of various objects such as, for
example, buildings, vehicles, and items of furniture. The techniques described herein,
however, apply equally in environments and scenarios where client devices are not
networked, e.g., when a first user develops a model on a first client device, and model data
corresponding to the model is accessed by a second user, either at the first client device or at

a second client device that is not networked to the first client device.

[0017] The client devices, which may be personal computers (PCs), may include 3D
modeling software which the users operate to create and edit 3D models or components of the
models. The 3D modeling software includes built-in functionality that allows a user to obtain
credit for and secure access rights to a particular 3D model, or, in some embodiments, to a
portion of the particular 3D model. An indication of the credit or the secured rights (e.g., a
watermark or other marking) may be displayed whenever a rendering of the particular 3D
model is displayed, and the watermark or marking continues to be displayed with the
rendering of the particular 3D model, even if other users edit or create copies of the particular
3D model. Typically, only the creator or other authorized party may change the access rights
to the particular 3D model, based on the credit of the particular 3D model to the creator or

other authorized party.

[0018] In some embodiments, the 3D modeling software includes functionality that allows
users to attach both visual and non-visual indications of the secured rights or contributor’s
credits to a 3D model. The type of an indication being attached to a 3D model may depend
on the type or level of contribution. For example, in an embodiment, the creator or other
authorized party is permitted to assign a visual indication such as a watermark to a certain 3D

model, whereas another user who subsequently contributes a component to the 3D model or
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modifies an existing component of the 3D model is permitted to attach his or her name to the
added or modified component as a non-visual indication (e.g., in the form of metadata
corresponding to the component). Unlike a watermark, the name or other data attached to the
added or modified component may not be automatically displayed whenever a rendering of
the particular 3D model is displayed. However, according to an embodiment, the name is
displayed in response to a user command. For example, the 3D modeling software may
display a control such a button for viewing the creation and/or modification history of a

component or the entire 3D model.

[0019] Further, in some embodiments, the 3D modeling software automatically attaches
watermarks (or other visual indications) to 3D models in accordance with the type or level of
user’s subscription to the 3D modeling software. For example, when a user develops a 3D
model using a trial version of the 3D modeling software, the user may have been granted a
limited or restricted set of rights to use or access the modeling functions provided by the 3D
modeling software. As such, a watermark with the text “trial version” or similar indication
may be automatically attached to the 3D model, and the user may be prevented from
removing the “trial version” watermark until the subscription type changes to an enhanced or
full subscription (e.g., respectively, a subscription that grants a larger set of rights than the
trial version or a subscription that grants unrestricted rights). Upon changing the subscription
to an enhanced or full subscription, the “trial version” watermark and the 3D model may be
disassociated, so that the “trial version” watermark is no longer displayed with the rendering
of the 3D model. Still further, in an embodiment, the 3D modeling software attaches
different watermarks (e.g., “trial version,” “for educational use only,” etc.) for different types

of subscriptions.

[0020] Next, an example communication system in which techniques for 3D modeling
including credit and/or rights control can be applied is discussed with reference to FIG. 1. By
way of example, model development techniques are discussed below in relation to three-
dimensional (3D) models such as those used by architects, engineers, and hobbyists.
However, these or similar techniques also may be applied to two-dimensional (2D) drawings

and other types of data.

[0021] Referring to FIG. 1, in an embodiment, a communication system 10 includes a
client device 12. In some embodiments, the system 10 may include another client device 14

that operates independently of the client device 12, and a communication network 16 to

-5-
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which the client devices 12 and 14 are communicatively coupled. Although the client
devices 12 and 14 include similar hardware, software, and/or firmware components, for ease
of illustration, the components of only the client device 12 are shown in FIG.1. In operation,
a user operating the client device 12 or the client device 14 develops a three-dimensional
(3D) model of an object or a group of objects. In some embodiments, a first user at the client
device 12 and a second user at the client device 14 may jointly develop a three-dimensional
model. In an example, the first and second users collaboratively (e.g., substantially at the
same time) develop a 3D model via the network 16. In another example, the first user
develops a model, and a second user uses the model developed by the first user as a template
for developing a new model at a later, independent time. In some embodiments, the
communication system 10 includes a model database or storage 20 to store model data

corresponding to various 3D models.

[0022] The network 16 may be a public network, such as the Internet, or the network 16
may be a private network, such as a firewalled local LAN (Local Area Network) or VPN
(Virtual Private Network). In some embodiments, the network 16 may be a combination of
one or more private networks and one or more public networks. The network 16 may utilize
one or more known networking technologies, such as client-server, peer-to-peer, cloud
computing, or any other known networking technologies. The network 16 may be a wired

network, a wireless network, or a combination of one or more wired and wireless networks.

[0023] The client device 12, in some embodiments, includes a central processing unit
(CPU) 30 to execute computer-readable instructions, a random access memory (RAM) unit
32 to store data and instructions during operation, program storage 34 including persistent
memory to store software applications, shared software components such as Dynamic-link
Libraries (DLLs), and other programs executed by the CPU 30, and data storage 36 including
persistent memory to store data used by the programs stored in the program storage 34. By
way of example, the program storage 34 and the data storage 36 may be implemented on a
hard disk drive (HDD) coupled to the CPU 30 via a bus. Generally, the program storage 34
and the data storage 36 may be implemented on one or more non-transitory, computer-
readable mediums. In fact, the components 30, 32, 34, and 36 may be implemented in any

suitable manner.

[0024] In the example implementation of FIG. 1, the client device 12 is a personal

computer (PC). However, in general, the client device 12 may be any suitable stationary or
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portable computing device such as a tablet PC, a smartphone, etc. Although the computing
device 12 in the example of FIG. 1 includes both storage and processing components, the
client device 12 in other embodiments can be a so-called thin client that depends on another
computing device for certain computing and/or storage functions. For example, in one such
embodiment, the data storage 36 and the program storage 34 are external to the computing
device 12 and are connected to the client device 12 via a network link. Further, the client
device 12 may be coupled to an input device 40 and an output device 42. The input device 40
may include, for example, a pointing device such as a mouse, a keyboard, a touch screen, a
trackball device, a digitizing tablet, or a microphone, and the output device 42 may include an
LCD display monitor, a touch screen, or another suitable output device. Using the input
device 40 and the output device 42, a user can access a user interface of the client device 12,

such as a graphical user interface (GUI).

[0025] The model storage device 20 of the system 10 may be accessed by the client
device 12 via the network 16, as illustrated in FIG. 1. In some embodiments, however, the
model storage device 20 may be at least partially included in local data storage 36 of one or
more client devices 12, 14. The model storage device 20 may include one or more physical
data storage devices that are networked and are externally perceived as a single logical data
storage device (e.g., a data bank, a multiple disk or other mass storage system, cloud data

storage, or any other known data storage technology).

[0026] With continued reference to FIG. 1, the program storage 34 of the client device 12
may store a 3D modeling application 50a for developing 3D models of various objects. The
3D modeling application 50a includes a set of compiled, computer-executable instructions
that are executable by the CPU 30 and that are stored in program storage 34, according to
some embodiments. In one such embodiment, the 3D modeling application 50a is a stand-
alone application independently executable by the CPU 30. In another embodiment, the 3D
modeling application 50a is provided as a component (e.g., a plugin) that extends the
functionality of another software application such as a web browser, for example. In still
other embodiments, the 3D modeling application 50a includes a set of instructions in a
scripting language that are interpretable by another application, such as a web browser, at
runtime. Generally speaking, the 3D modeling application 50a provides a set of modeling
controls to generate, position, and variously adjust three-dimensional shapes, apply textures
to the shapes or surfaces, define interactions between shapes, etc. Models developed using

the 3D modeling software 50a may be stored on a non-transitory, tangible computer-readable
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medium, such as the data storage 36, as data files including model data that conforms to a
certain non-image format. For example, the non-image format may specify a set of faces of a
3D model along with the corresponding attributes, such as the position and orientation of a
face, the texture of the face, etc. In an embodiment, the model data may include an indication
of an author of the model. Further, model data may include a hierarchical tree data structure
with branches on two or more levels describing respective components. An example tree
data structure that may be used to store model data is discussed in more detail with reference

to FIG. 3.

[0027] In some embodiments, rather than the 3D modeling application 50a locally
providing a set of modeling operations or commands at the client device 12, the local 3D
modeling application 50a instead provides access to a 3D modeling application 50b, such as
on a website server, website hosting location, computing cloud, or other type of server 58. In
these embodiments, the local 3D modeling application 50a and the remote 3D modeling
application 50b collaborate to provide the set of modeling operation or commands. For
example, the local 3D modeling application 50a may enable a user of the device 12 to access
modeling commands provided by the remote 3D modeling application 50b via a web
browser, an API (Application Program Interface), or other type of remote access application.
In some embodiments, the local 3D modeling application 50a may be downloaded from the
server 58. As used herein, for clarity, the term “3D modeling application 50 is used to
denote the 3D modeling functionality provided by embodiments where the 3D modeling
application 50a is used in a stand-alone mode at the client device 12, and/or embodiments
where the 3D modeling application 50a operates in conjunction with the remote 3D modeling

application 50b.

[0028] The data storage 36 and the model storage 20 may store respective copies of model
data 62a, 62b, each of which describes a same 3D model. In some embodiments, the client
device 12 obtains a local copy 62a of “master” copy of the model data 62b and stores it
locally in the storage 36. In an example, a library of master or template models including the
model data 62b may be stored in a centralized location 20, and a user at the client device 12
may obtain and store a local copy 62a of one or more desired templates to use as a basis for
developing a new model. The resulting new model may be stored only locally at the client
device 12, or the user may choose to add the new model to the library at the storage device 20

for access by others.
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[0029] In another example, different users at different respective client devices 12, 14
may simultaneously (or essentially simultaneously) develop a same model via the network
16. In this example, the “master copy” stored at the centralized location 20 may collect
collaborative updates from both client devices 12, 14 during the development process of the
same model. The client device 12 may exchange real-time or periodic updates describing
modifications to the master copy 62b of model data corresponding to the same model, so that
the 3D modeling application 50 executing on the client device can appropriately update the

local copy of the model data 62a and the client device 14 may do the same.

[0030] Inany event, as model data 62a and model data 62b are copies of each other, in an
embodiment, the term “model data 62” as used herein refers to the model data corresponding

to the model 100, whether in model data 62a, model data 62b, or both.

[0031] In an embodiment, the 3D modeling application 50a is in communication with a
rights controller 60a. The rights controller 60a may be a routine or set of computer-
executable instructions that are executable by the CPU 30, stored in program storage 34, and
are for controlling rights to three-dimensional model data. In FIG. 1, the rights controller 60a
is illustrated as included in the 3D modeling application 50a at the client device 12, but other
configurations are possible. For example, the rights controller 60b may be another
application separate from but in communication with the 3D modeling application 50b, such
as illustrated at the remote server 58. Other configurations may be possible. For example,
the rights controller 60b may be remotely located only at the remote server 58, and may
communicate with all client devices 12, 14 in the system 10. In other embodiments, the
rights controller 60b may be included in the 3D modeling application 50b at the remote
server 58, and the rights controller 60a may be separate from the 3D modeling application
50a at a client device 12. As used herein, for clarity, the term “rights controller 60” is used to
generally refer to the rights controller 60a, the rights controller 60b, or both rights controllers
60a and 60b. Generally, the rights controller 60 is configured to manage rights of access to

models, and to permit or deny access to models based on the rights, in an embodiment.

[0032] In an embodiment, the rights controller 60 allows access by a requesting party to a
particular set of 3D model data in accordance with the rights, levels of access, or set of access
privileges of the requesting party. Rights, levels of access and/or sets of access privileges

may include, for example, permission to view the 3D model data, to copy the 3D model data,

to export the 3D model data, and/or to modify the 3D model data (e.g., add a new portion

-9.
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and/or delete a selected portion of the 3D model data to form updated model data). Certain
specific parties or groups may be permitted or allowed, by the rights controller 60, to access
the particular 3D model data. For example, access to a particular set of 3D model data may
be granted to its originator or creator, to an individual or corporate owner of the particular
model, a paid subscriber, a licensee, or other party to whom rights have been granted or
conferred (referred to herein as “an owning party”). In some embodiments, more than one
owning party may have rights to access the particular 3D model data, such as a group of
employees whose company has licensed the use a set of models from the originator. In some
embodiments, different users or groups of users may have different levels of access or
different access privileges to a particular set of 3D model data. Access to the 3D model data
may include, for example, one or more of viewing, copying, exporting, or modifying the

particular set of 3D model data.

[0033] In addition to managing access to model data, the rights controller 60 may manage
rights to the model data. The rights controller 60 may manage, for example, the creation,
deletion and/or modification of the rights of different parties to different sets of model data.
For example, if the owning party desires to add authorized users to view, copy, export or
modify the particular 3D model data, he or she may enter these rights via the user interface
40, and the rights controller 60 may process and store the desired authorizations. In an
embodiment, indications of rights to a particular set of model data may be stored with
metadata that corresponds to the particular set of model data. The particular set of model
data may correspond to a particular 3D model, or may correspond to one or more particular
components of the particular 3D model. The rights controller 60 has read/write access to the

metadata, in an embodiment.

[0034] In some embodiments, the rights controller 60 may manage the application,
deletion and maintenance of a marking that indicates the rights to a particular 3D model. The
marking may be visually perceived on a display, e.g., a watermark, and/or the marking may
be a non-visual indication whose details may be viewable upon user request. For example,
when a user clicks on a display control, the rights information corresponding to the non-
visual indication may be displayed in the background or in a pop-up window. The marking,
whether visual or non-visual, may correspond to the owning party or contributing party of the
particular 3D model, and may be associated with a rendering of the particular 3D model to
indicate the rights of the owning party or contributing party to the particular 3D model. In

some embodiments, a visual marking such as a watermark may be defined or otherwise
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selected by an owning party. In some embodiments, contents of the marking may be
modified by an owning party (e.g., “First Draft,” “Second Draft,” etc.). The marking,
whether visual or non-visual, may include pictorial information, text, or a combination of
pictorial and textual information. The marking may indicate a trademark or a copyright, in
some embodiments. The rights controller 60 may maintain or access the associations

between markings and owning or contributing parties, in an embodiment.

[0035] To consider an example scenario of controlling rights to a drawing in 3D modeling
environment with reference to FIGS. 1 - 4, user Taylor operating the client device 12
develops a 3D model such a model 100 illustrated in FIG. 2. For example, Taylor may enter
commands at the user interface 40 of the client device 12, and the 3D model application 50
may operate in accordance with the entered commands to generate the model 100. As can be
seen in FIG. 2, the model 100 includes a house component 102 and a garage component 104.
Each of the components 102 and 104 in turn may include several sub-components. For
example, the house component 102 includes a door 110, walls including a southern wall 1125
and an eastern wall 112E visible in FIG. 2, and a roof 114, while the garage component 104
includes a roof 120, a door 122, and walls including a southern wall 112S and an eastern wall
112E visible in FIG. 2. As also can be seen in FIG. 2, the model 100 may include other
components such as windows and a chimney, for example, the discussion of which is omitted
for ease of illustration. According to one embodiment, each of the components illustrated in
FIG. 2 is made up of one or more elements such as 3D geographic shapes: cuboids, spheres,
pyramids, etc. In another embodiment, the components of FIG. 2 may be generated using

groups of two-dimensional faces: squares, circles, triangles, etc.

[0036] According to one embodiment, the 3D modeling application 50 generates
components of the model 100 according to commands received from user Taylor. For
example, to draw the roof 120, Taylor may draw multiple shapes and group the shapes using
the user interface of the 3D modeling application 50 (e.g., by selecting several shapes with a
mouse and activating an icon for generating a group of selected shapes). In general, a model
can have nested components at multiple levels. For example, Taylor may group several
shapes to define a window frame component, then group the window frame component with
several 3D shapes to define a window component, create several instances of the window
component and group these several instances into a larger “multiple windows” component,
etc. Further, in some embodiments, the 3D modeling application 50 may allows users such as

Taylor to first define components as groups including multiple 3D shapes (and possibly other
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components) and then generate multiple instances of the defined component. When a user
later edits an instance of a component, the changes are automatically applied to other

instances of the component, according to an embodiment.

[0037] In various embodiments, users may be able to associate markings of ownership
and/or contribution (whether visually displayed or not) to an entire 3D model or to one or
more portions of a 3D model. To better illustrate the techniques of assigning, controlling and
indicating rights of ownership and/or contribution to at least a portion of a drawing of a 3D
model, an example technique for organizing model data corresponding to a 3D model is
provided. FIG. 3 is a schematic diagram of an example data structure 150 corresponding to
the model 100, which the 3D modeling application 50 may generate when user Taylor groups
the shapes in the manner outlined above. After Taylor creates the model 100, the 3D
modeling application 50 initially may store model data 62 including the data structure 150 in
the data storage 36. The data structure 150 includes a root node 152, a house branch 154, and
a garage branch 156. Each of the branches 152 and 156 stores a particular component of the
model 100. Further, the house branch 154 includes a roof branch 160 that corresponds to the
roof component 114 as well as other branches corresponding to other components (a doors
component, a walls component, etc.). As can be seen in FIG. 3, the garage branch 156
includes, among other branches, a doors branch with a right-door branch 170 that
corresponds to the component 122. The right-door branch 170 may specify the component
122 as a set of 3D shapes, texture and/or color information, animation data, and other data.

In general, a component may include drawing data, non-drawing data (e.g., text labels,
metadata), and other components that also may include drawing and non-drawing data. In
addition to the data structure 150, the model data 62 may include other information (e.g.,

metadata) such timestamp information, user information, etc.

[0038] In an embodiment, the 3D modeling application 50 utilizes the data structure 150
to represent a selected component of the model 100 in a serialized format. Generally
speaking, by generating a serialized representation a component branch, a device operating in
a 3D modeling development environment permits another device, such as a client device or a
server, to properly resolve conflicts and address collisions between modifications submitted
at several devices using OT (operational transform) techniques. A serialized representation
of a branch may include a sequence of basic 3D shapes (cuboids, spheres, etc.) that make up

the corresponding component, in an embodiment.
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[0039] As an additional example, development of a text document may be briefly
considered and contrasted with development of a 3D model. If two users collaboratively edit
version V of a string of text S, such as “This is modeling,” modifications to the string can be
easily expressed in terms of text editing commands (e.g., insert, delete, replace, etc.) applied
at specific character positions within the string S. For example, a first user may wish to insert
the world “collaborative” following the eighth byte of the string S according to version V,
and a second user may replace the word “is” in fifth and sixth bytes of the same version of
the string S with the word “was.” If the command from the second user is applied to the
string S first, the unmodified command from the second user is then applied to the wrong
portion of the string S. However, the commands from the first user and the second user can
be easily reconciled by modifying the index at which the new word is to be inserted (in this
case, the index can be modified to indicate the ninth byte rather than the eighth byte). In fact,
in the example above, regardless of the order in which the two uses submit modifications to
the string S, the conflict between the two commands is easily resolved, if the version V to
which the corresponding command is applied is known. Thus, modifications to documents in
which data is represented linearly (e.g., text documents) or in terms of numbered cells (e.g.,
spreadsheets) can be concurrently performed using indexing relative to a known version of

the document.

[0040] On the other hand, unlike text or spreadsheet data, the model 100 is not easily
described in a linear manner. The 3D modeling application 50 may generate the data structure
150 to describe the model as a hierarchical tree structure and, when necessary, generate
serialized descriptions of branches to report updates to other devices, for example. The 3D
modeling application 50 may generate a unique component identifier for a branch in the data
structure 150. In one embodiment, the 3D modeling application 50 generates a component
identifier for a component at the time when a user defines the component. For example, once
Taylor defines the garage component 104, the 3D modeling application 50 or 55 may
generate a component identifier as a string of alphanumeric characters and store the generated
component identifier as an attribute of the branch 156. In another embodiment, the 3D
modeling application 50 generates a component identifier for a component in response to
receiving an indication that a user wishes to edit the component. The component identifier in
some embodiments is generated randomly. For example, the 3D modeling application 50
may generate the component identifier that conforms to a Globally Unique Identifier (GUID)

format and as such is associated with a low probability of duplication. Further, the client
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device 12 may maintain a look-up table (e.g., a hash table) to quickly retrieve component

identifiers for various components of the model 100.

[0041] Referring back to FIG. 1, after Taylor has finalized her model 100, Taylor may
save the model 100 (for example, as model data 62). An indication that Taylor is the creator

or author of the model 100 may also be saved, such as in metadata associated with the model

data 62.

[0042] Additionally, Taylor may indicate, via the user input device 40, that she wishes to
obtain credit for or secure rights to the entire model 100 or to some portion of the model 100.
The rights controller 60 may receive the request via the user interface 40, 42 and, based on
the request, may create and store indications 70a, 70b of an association between the model
data 62a, 62b, respectively, and rights of the model data 62 to an owning party. (As
indications 70a, 70b are copies of one another, in an embodiment, the term “rights indication
70” as used herein indicates one or both of indications 70a, 70b, for clarity’s sake.) The
owning party may be, for example, Taylor, Taylor’s employer, or another party to which
Taylor is obligated to assign rights of the models that she creates. The rights indication 70
may be stored in conjunction with the model data 62, or the rights indication 70 may be
stored separately from the model data 62. In some embodiments, metadata corresponding to
the model 100 may include or indicate the rights indication 70. The location in which the
rights indication 70 is stored may be accessible to the rights controller 60 (e.g., the data

storage 36 and/or the model storage 20).

[0043] A rendering of the model 100 may include, based on the rights indication 70, a
watermark or other indicator 130 that is rendered in conjunction with the rendering of the
model 100. An association between the rendering of the watermark and the owning party
may be stored in a location that is accessible to the rights controller 60, for example, in the
data storage 36 and/or the model storage 20. In some embodiments, the association between
the rendering of the watermark and the owning party may be stored within the rights indicator

70 itself.

[0044] Turning back to FIG. 2, FIG. 2 illustrates the model 100 being displayed on a
display 130 rendered at a display device (such as output device 42) in conjunction with a
watermark 135 (in FIG. 2, “ACME, Co.”) that indicates the owning party of the credit or
rights to the model data 62 corresponding to the model 100. In FIG. 2, the watermark 135

appears in the background of the display 130 multiple times and is grayed-out, but other
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forms or appearances of watermarks or markings may be used in conjunction with the
techniques described herein. For example, the watermark 135 may appear only a single time

on the display 130, or the watermark may appear in a different location on the display 130.

[0045] For example, in some embodiments, the contents of the watermark 135 may be
pictorial, such as a logo. In some embodiments, the contents of the watermark 135 may
include text, e.g., “PROPRIETARY AND CONFIDENTIAL.” In some embodiments, at
least a portion of the watermark 135 may be user-defined or user-indicated, e.g., “DRAFT 1,”
“DRAFT 2,” “APPROVED VERSION,” etc. A viewer or user may be able to temporarily
change the appearance of the watermark. For example, the watermark 135 may be hidden on
the display 130, sent to the background, brought to the foreground, re-sized, etc. based on a

user command.

[0046] In addition to the association of the model data 62 with the owning party of its
credit and rights, the rights indicator 70 may also include indications of the rights of one or
more other parties to access the model data 62. For example, the rights indicator 70 may
indicate which non-owning parties are allowed to view, copy, export, and/or modify the
model data 62. Rights of another party to the model data 62 may be defined or granted based
on a user identity (such as a login or other user identifier), or based on a group to which the
other party belongs. For example, all members of a first work group may have rights to copy
the model data 62, while members of a second work group may not have rights to even view
the model data 62 at all. Different users and/or groups may be accorded different levels of
access or different sets of access privileges to the model data 62. In an embodiment, the
owning party may define at least a portion of the rights of other parties to make changes to
the model data 62, and the rights controller 60 may retain corresponding rights indicators in

accordance with the owning party’s definitions.

[0047] Referring back to FIG. 1, after the model 100 and the rights indicator 70 have been
stored, another user Chris may wish to modify the 3D model 100 using the client device 12 or
the client device 14. For example, Chris may wish to add a component to the model 100,
delete a component, or modify a component. In an example scenario, at the client device 14,
Chris may request, via a user interface, to copy the model data 62 that corresponds to the
model 100. The rights controller 60 may determine, based on the rights indicator 70, whether

or not Chris has an appropriate level of access (e.g., if Chris has the appropriate rights) to
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view, copy, export, and/or modify the model data 62. If Chris does not have the appropriate

level of access commensurate with his request, his request is denied.

[0048] If Chris has rights to copy the model data 62, his request is granted. Per Chris’s
granted request, a local copy 72a of the model data 62 may be stored at the client device 14
and/or a corresponding remote copy 72b may be stored at the model storage 20 (referred to
generally herein as “copy 72” or “model data 72” for clarity purposes). Using the 3D
modeling application 50, Chris may make modifications to the model data 72. For example,
Chris may enter commands at the user interface 40 of the client device 14, and the 3D model
application 50 that is accessible to the client device 14 may operate in accordance with the
commands to apply Chris’s changes to the copy 72 of the initial model data 62. While Chris
works on the changes to the copy 72 of the initial model data 62, the watermark 135 may be
continuously displayed to indicate the associated rights to the model 100 to which Chris’s

changes are applied.

[0049] In an embodiment, when the model data 62 or 72 is exported for use by another
software application (such as an application for creating a multi-slide presentation), the
watermark 135 is displayed along with the model 100. As discussed above, the watermark
135 may be displayed in the background or the foreground of the model 100, for example.
Further, in an embodiment, when the model data 62 or 72 is printed or rasterized, the

watermark 135 is automatically included in the print-out or the raster image.

[0050] FIG. 4 illustrates an example model 150 corresponding to the model data 72
generated by Chris. The model 150 is based on the model 100 and includes Chris’s changes
152a, 152b. As the basis of the model 150 is the model 100, the watermark 135
corresponding to the model 100 (e.g., “ACME, Co.”) is continuously rendered on the display
155 while Chris works on the model 150.

[0051] After Chris has finalized his model 150, Chris may save the model 150 (for
example, as updated model data 72 in the local data storage of client device 14 and/or in the
model storage 20). An indication identifying Chris as the creator or author of the changes
152a, 152b to the model 100 may also be saved, such as in metadata associated with the
model data 72. In an embodiment, each metadata corresponding to each component to which
Chris made a change may include an indication of the Chris as the owning party of the

changes. Additionally or alternatively, an indication that Chris is a contributor to the model

- 16 -



WO 2013/074574 PCT/US2012/064940

150 and Taylor is a contributor to the model 150 may be saved in metadata associated with

model data corresponding to a larger portion of or even the entire updated model 72.

[0052] Chris may indicate, via the user input device 40, that he wishes to obtain credit for
or secure rights to the model 150. The rights controller 60 of client device 14 may receive
the request from the user interface 40, 42 of the client device 14, and may create and store a
indication of an association between the changes 152a, 152b (or model data corresponding
thereto) attributable to Chris and rights to an owning party corresponding to Chris (e.g., to
Chris, Chris’s employer, or a party to which Chris is obligated to assign rights). For example,
a local copy 78a of the rights indication to Chris may be created and stored, and/or a remote
copy 78b of the rights indication to Chris may be created and stored (herein referred to
generally as “rights indication 78” for clarity purposes). In an example, upon creation of the
rights indication 78, a corresponding watermark 158 (e.g., in FIG. 4, “Renovations-R-Us”)
corresponding to the owning party of the changes 152a, 152b may be rendered on the display
155. In FIG. 4, the watermark 158 appears in the background of the display 155 multiple
times and is grayed-out (similar to the watermark 135), but other forms or appearances may
be used in conjunction with the techniques described herein. In some embodiments, the
forms and appearances of the watermark 135 and the watermark 155 may differ. In another
example, upon creation of the rights indication 78, a non-visual indication may be associated
with the model 72, e.g., the indication that Chris is an owning party to the changes to the
model 62 and/or a contributing party to the model 72 is included in metadata corresponding
to the model 72 or in metadata corresponding to a respective component or other portion of

the model 72.

[0053] The rights to the model data 62 corresponding to the model 100, however, remain
with the first owning party corresponding to Taylor, and accordingly, the watermark 135 is
rendered on the display 155 in conjunction with the model 150. Only rights to the deltas on
top of model data 62 attributable to Chris (e.g., the differences between model data 62 and
model data 72 corresponding to the changes 152a and 152b) may be associated with the
owning party corresponding to Chris, and are thus stored in the rights indicator 78. In some
embodiments, an indication of an association between the rights indicator 70 and the rights
indicator 78 may be stored. For example, the rights indicator 78 corresponding to Chris’s
changes may include a reference to the rights indicator 70 corresponding to the base model
data 62 on which Chris’s changes were made. Thus, as the model 150 includes components

having rights to multiple different owning parties, respective watermarks 135, 155 may be
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rendered in conjunction with the model 150 on the display 155, if both markings are desired

to be visual and not non-visual.

[0054] Similar to the display 130 of FIG. 2, on the display 135 of FIG. 4, a viewer or user
may be able to temporarily change the appearance of one or both watermarks 135, 155. For
example, one or both watermarks may be hidden, sent to the background, brought to the
foreground, re-sized, etc. However, while the rendering of the watermarks 135, 155 may be
temporarily changed, only a user with appropriate authorization or permissions may
permanently move or change the association of the watermark with its model within the
system 10, e.g., the association of watermark 135 and model 100, or the association of
watermark 158 and deltas 152a, 152b). For example, Taylor may have authorization to
change the watermark corresponding to model 100 while Chris may not have authorization,
as indicated in the rights indicator 70. Chris may have authorization to change the watermark
corresponding to deltas 152a, 152b, and Taylor may or may not, depending on the contents of

the rights indicator 78.

[0055] Note that in FIG. 4, the deltas or changes 152a, 152b are illustrated as additions of
new portions or components to the model 100. In other embodiments, the deltas or changes
made by Chris may include deletions of selected portions or components from the model 100,
or may include other modifications to the model 100. For example, a change may be made
to a characteristic of a component of the model 100 such as a change in length, width, size,
orientation, location, etc. In some embodiments, combinations of one or more additions, one
or more deletions, or one or more modifications may be included in the changes to form

updated model 150.

[0056] FIG. 5 illustrates an example method 200 for controlling rights to drawings of
three-dimensional models in a three-dimensional modeling environment. In an embodiment,
the techniques of FIG. 5 are implemented in the communication network of FIG. 1.

However, it is noted that the techniques illustrated in FIG. 5 also can be used in other suitable

environments.

[0057] The method 200 may be implemented by one or more computing devices
participating in 3D modeling on a network, such as by client device 12, client device 14,
and/or remote server 58 of FIG. 1. In some embodiments, at least a portion of the method
200 is implemented in a 3D modeling software such as the 3D modeling application 50. In

some embodiments, at least a portion of the method 200 is implemented in a rights controller
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such as the rights controller 60. Depending on the embodiment, blocks of the method 200
may be distributed for execution between the modeling application 50 and the rights

controller 60 in any suitable manner.

[0058] In general, embodiments of the method 200 of FIG. 5 may be implemented using
any suitable programming language and may be stored as instructions on a non-transitory,
tangible computer-readable medium. The instructions may execute on one or several
processors, and may include compiled code, instructions interpreted by another software

application (e.g., modeling software, a browser), or in any other suitable manner.

[0059] At block 202, a request from a first user to obtain credit for or secure rights to an
initial three-dimensional model may be received. For example, the request may be received
at a user interface of a computing device, or the request may be received (for example, at a
web server) from a web-browser used by the first user. At block 205, a rights indication may
be generated and stored based on the received request. The rights indication may indicate the
rights of the first user to the initial model data corresponding to the initial 3D model. For
example, the first user may be a creator or author of the initial 3D model, or may be some

other owning party of the initial 3D model.

[0060] At ablock 208, an association between an initial watermark and the initial 3D
model data may be generated. For example, the association between the initial watermark
and the initial 3D model may be generated based on rights indication generated at the block
205. The first watermark may be associated with the first user, and may be pre-defined or
may be entered or selected by the first user. For example, the method 200 may include
prompting the user to select the initial watermark and/or to enter information to be used in the
initial watermark. The user may be associated with multiple watermarks, in some scenarios
(e.g., “T. Smith; First Draft,” “T. Smith; Second Draft,” etc.). In some scenarios, the initial
watermark may be associated with multiple users, in an embodiment (e.g., “ACME Co.,
Proprietary and Confidential”). In some embodiments, the association may be stored in local
and/or remote memory. In some embodiments, the association between the initial watermark
and the initial 3D model data may be stored with metadata corresponding to the initial model
data and/or with data corresponding to the first user. The metadata corresponding to the

initial model data may indicate the first user is a creator or originator of the initial model data.

[0061] At block 210, the initial 3D model may be rendered in conjunction with a

rendering of the initial watermark. For example, the initial 3D model and the initial
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watermark are rendered together on a display in connection with a computing device. In an
embodiment, the initial watermark is rendered in the background and the initial 3D model is
rendered in the foreground. The initial 3D model may be rendered based on the initial 3D
model data, and the watermark may represent a visual indication of the credit or rights of the

first user to the initial 3D model.

[0062] At block 212, a non-owning party of the initial 3D model is prevented from
modifying the rights indication of the first user and/or owning party and the initial 3D model.
For example, if the non-owning party requests to modify the access permissions
corresponding to the initial 3D model data, his or her request may be denied, or if a non-
owning party requests to disassociate the initial watermark from the initial model data (or
from any subsequent models created based on the initial model data), his or her request may
be denied. If, however, when the first user or corresponding owning party grants permission
for a particular non-owning party to access the initial model data (e.g., via a user-initiated
command that is processed by the rights controller 60) the block 212 may be omitted for the

particular non-owning party, but may be retained for other non-owning parties.

[0063] In an embodiment, the non-owning party is prevented from viewing, copying,
and/or exporting the initial 3D model without the corresponding marking (e.g., watermark)
being displayed in conjunction with the rendering of the initial 3D model. For example, if the
non-owning party views the initial 3D model, the watermark or marking is displayed and the
non-owning party is prevented from disassociating the watermark and the initial 3D model,
and from disassociating their respective renderings (although, in some cases, the non-owning
party may be permitted to temporarily hide and unhide the watermark on the display).
Similarly, if the non-owning party copies the initial 3D model, the watermark or marking is
rendered on the copy. The non-owning party is prevented from removing (e.g.,
disassociating) the watermark from the copy and from any models based on the copy, and
from disassociating their respective renderings (although, in some cases, the non-owning
party may be permitted to hide and unhide the watermark on the copy or on any models based

on the copy).

[0064] In some embodiments, the non-owning party may be granted a level of access or
privileges by the owning party, and the prevention of access to the initial 3D model (block
212) may be at least partly omitted with regard to the non-owning party. For example, if the

non-owning party licenses usage of the initial 3D model from the owning party, pays for a
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usage subscription, or otherwise comes to an agreement with the owning party, the non-
owning party may be granted some level of access to the initial 3D model, e.g., making up to
N number of copies, unlimited copying for a length of time, permission to remove

watermarks from renderings of models based on the initial 3D model, etc.

[0065] Atablock 215, a user-initiated command to access the initial 3D model may be
received, such as from a second user. For example, if the initial 3D model is stored in a
library, a second user may enter a user-initiated command to copy and modify the initial 3D
model. The user-initiated command may be received from the same or a different computing
entity than the computing entity at which the initial 3D model was created, and/or may be
received from the same or a different computing entity at which the rights to the initial 3D
model were defined. In some embodiments, the user-initiated request may be received via a

web browser or APL

[0066] In an embodiment, more than one user-initiated command may be received. For
example, a first user-initiated command may be received to view the initial 3D model. If the
second user has a level of access (e.g., a set of access privileges) to the initial 3D model that
includes viewing privileges, the initial 3D model may be rendered in conjunction with the
initial watermark, indicating the owning party’s rights to the initial 3D model. A second

user-initiated command may then be received to modify the initial 3D model.

[0067] At block 218, if the second user has an appropriate set of access privileges (e.g.,
has a level of access that includes copying and/or modification privileges) to modify the
initial 3D model, the initial 3D model may be modified in accordance with the user-initiated
modification command. For example, an indication of the user-initiated modification
command may be processed by the 3D modeling application 50, and the initial 3D model data
may be modified to form updated 3D model data corresponding to an updated 3D model.

The modification may include applying one or more changes to the initial model data.
Changes may include additions, deletions, or other modifications to the initial model data.
For example, one or more components may be added to the initial 3D model, deleted from the
initial 3D model, or modified (e.g., shifted, enlarged, rotated, etc.). The updated model data

may be stored, for example, in data storage 36 and/or in model storage 20.

[0068] At block 220, a request from the second user to obtain credit for or secure rights to
the changes applied to the initial three-dimensional model may be received. For example, the

request may be received at a user interface of a computing device, or the request may be
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received (for example, at a web server) from a web-browser used by the second user. At
block 222, a rights indication may be generated and stored based on the received request.
The rights indication may be stored in conjunction with metadata of the updated model data
corresponding to the changes initiated by the second user. The rights indicator may indicate
the credit for or the rights of the second user to the changes made to the initial model data
corresponding to the initial 3D model. For example, the second user may be a creator or
author of the changes to the initial 3D model, or may be some other owning party of the

initial 3D model.

[0069] At block 225, an association between a second watermark and the updated 3D
model data may be generated and stored. For example, the association between the second
watermark and the updated 3D model may be generated based on a rights indication
corresponding to the second user. The second watermark may be associated with the second
user, and may be pre-defined or may be entered or selected by the second user. As the
updated 3D model data is based on the initial model data, the stored association between the
second watermark and the updated 3D model data may also indicate the first watermark or
corresponding owning party. In some embodiments, the block 225 is omitted, such as when a
visual indicator of the rights of the second user and the modification to the initial 3D model is

not desired.

[0070] In some embodiments, the association between the second watermark and the
updated 3D model may be stored in local and/or remote memory. In some embodiments, the
association between the second watermark and the updated 3D model data may be stored
with metadata corresponding to the changes or deltas made to the initial model data. The
metadata corresponding to the changes or deltas may identify the second user as a creator or
originator of the changes or deltas. Consequently, in some embodiments the metadata
corresponding to the updated 3D model data may include indications of associations of the

updated 3D model data with both the first watermark and the second watermark.

[0071] At block 228, a rendering of the updated 3D model may be displayed on a display
presented at an output device, e.g., the output device 42, in conjunction with a rendering of
the first watermark. Thus, the rendering on the display indicates the association between the
first user and the credit or rights to the initial 3D model on which the updated 3D model is
based. Additionally, in some embodiments, based on the association generated at the block

225, the second watermark may also be rendered on the display in conjunction with the
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updated 3D model. Typically, but not necessarily, the initial and second watermarks (if used)
are rendered in the background of the display in gray scale. The initial watermark and the
second watermark indicate the rights of the first user and of the second user, respectively, to

at least portions of the updated 3D model.

[0072] At an optional block 230, the rendering of the appearance of the initial watermark
and/or the rendering of the appearance of the second watermark (if used) may be modified.
For example, a user may activate a user control on the display to hide, re-size, move or
lighten one or both of the watermarks. In another embodiment, a user who does not have
sufficient privileges may be prevented from hiding, re-sizing, moving and/or lightening one
or both of the watermarks. The modifications to the one or more watermarks generally are
temporary, and do not disturb the corresponding associations of the watermarks and their
respective owning parties. Rather, the modifications to the rendering of the watermarks may
be used for user convenience and readability. In some embodiments, a default display
condition may render any watermarks to be present but invisible, and a toggle may cause the

invisible watermarks to be made visible.

[0073] In some embodiments, if a user clicks on, mouses over, or otherwise selects or
indicates a particular watermark, corresponding rights information may be displayed, e.g., in
a pop-up window. In some embodiments, when a user mouses over or otherwise selects a
component corresponding to changes (and associated rights) made by a user to an initial
model, corresponding rights information may be displayed. For example, when a user
mouses over a component of the model 72 that includes changes made by (and rights
associated with) Chris, a pop-up window may include “Added by Chris” or similar, while the
rights associated with Taylor to the base, initial model 62 are continuously displayed in the
background as the watermark 135. In this example, the user may select the watermark 135
and information associated with the watermark 135 or with Taylor may be displayed (e.g.,
“ACME, Co. Widget Version 1.3, ©2011). The rights information may include levels of
access or rights for various parties that correspond to the particular watermark, and may
additionally or alternatively include information corresponding to one or more owning parties
of the particular watermark. Content of the rights information may be obtained, for example,

from the rights indications (70, 78).

[0074] The following additional considerations apply to the foregoing discussion.

Throughout this specification, plural instances may implement components, operations, or
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structures described as a single instance. Although individual operations of one or more
methods are illustrated and described as separate operations, one or more of the individual
operations may be performed concurrently, and nothing requires that the operations be
performed in the order illustrated. Structures and functionality presented as separate
components in example configurations may be implemented as a combined structure or
component. Similarly, structures and functionality presented as a single component may be
implemented as separate components. These and other variations, modifications, additions,

and improvements fall within the scope of the subject matter herein.

[0075] Certain embodiments are described herein as including logic or a number of
components, modules, or mechanisms. Modules may constitute either software modules
(e.g., code embodied on a machine-readable medium or in a transmission signal) or hardware
modules. A hardware module is tangible unit capable of performing certain operations and
may be configured or arranged in a certain manner. In example embodiments, one or more
computer systems (e.g., a standalone, client or server computer system) or one or more
hardware modules of a computer system (e.g., a processor or a group of processors) may be
configured by software (e.g., an application or application portion) as a hardware module that

operates to perform certain operations as described herein.

[0076] Unless specifically stated otherwise, discussions herein using words such as

2% << 2% << 2% <¢

“processing,” “computing,” “calculating,” “determining,” “presenting,” “displaying,” or the
like may refer to actions or processes of a machine (e.g., a computer) that manipulates or
transforms data represented as physical (e.g., electronic, magnetic, or optical) quantities
within one or more memories (e.g., volatile memory, non-volatile memory, or a combination
thereof), registers, or other machine components that receive, store, transmit, or display

information.

[0077]  As used herein any reference to “one embodiment” or “an embodiment” means
that a particular element, feature, structure, or characteristic described in connection with the
embodiment is included in at least one embodiment. The appearances of the phrase “in one
embodiment” in various places in the specification are not necessarily all referring to the

same embodiment.

[0078] Some embodiments may be described using the expression “coupled” and
“connected” along with their derivatives. For example, some embodiments may be described

using the term “coupled” to indicate that two or more elements are in direct physical or
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electrical contact. The term “coupled,” however, may also mean that two or more elements
are not in direct contact with each other, but yet still co-operate or interact with each other.

The embodiments are not limited in this context.

2% << 29 Cel 29 Cel

[0079]  As used herein, the terms “comprises,” “comprising,” “includes,” “including,”
“has,” “having” or any other variation thereof, are intended to cover a non-exclusive
inclusion. For example, a process, method, article, or apparatus that comprises a list of
elements is not necessarily limited to only those elements but may include other elements not
expressly listed or inherent to such process, method, article, or apparatus. Further, unless
expressly stated to the contrary, “or” refers to an inclusive or and not to an exclusive or. For
example, a condition A or B is satisfied by any one of the following: A is true (or present)

and B is false (or not present), A is false (or not present) and B is true (or present), and both

A and B are true (or present).

[0080] In addition, use of the “a” or “an” are employed to describe elements and
components of the embodiments herein. This is done merely for convenience and to give a
general sense of the invention. This description should be read to include one or at least one

and the singular also includes the plural unless it is obvious that it is meant otherwise.

[0081] Upon reading this disclosure, those of skill in the art will appreciate still additional
alternative structural and functional designs for a system and a process for providing a
development framework for 3D modeling including rights control through the disclosed
principles herein. Thus, while particular embodiments and applications have been illustrated
and described, it is to be understood that the disclosed embodiments are not limited to the
precise construction and components disclosed herein. Various modifications, changes and
variations, which will be apparent to those skilled in the art, may be made in the arrangement,
operation and details of the method and apparatus disclosed herein without departing from

the spirit and scope defined in the appended claims.
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What is claimed is:

1. A method of controlling rights to three-dimensional models, comprising:

rendering, at a display device, an initial three-dimensional (3D) model and a first
watermark, the first watermark corresponding to a first association between a first user and
initial model data corresponding to the initial 3D model, the first watermark being indicative
of rights of the first user to the initial model data, and the initial model data stored on a

computer-readable medium;

receiving, via a user interface, a user-initiated command from a second user to modify

a portion of the initial 3D model;

modifying, in accordance with the user-initiated command, a respective portion of the
initial model data corresponding to the portion of the initial 3D model to form updated model

data corresponding to an updated 3D model;

generating and storing a second association between the second user and the updated

model data;
rendering the updated 3D model in conjunction with the first watermark; and

preventing the second user from disassociating the first watermark and the updated

3D model.
2. The method of claim 1,
further comprising:

receiving a request from the first user to secure the rights to the initial three-

dimensional (3D) model, and

in response to the request, generating a rights indication, the rights indication
storing an indication of the rights of the first user to the initial model data

corresponding to the initial 3D model; and

wherein the first association between the first watermark and the initial model data is

based on the rights indication.
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3. The method of claim 2, wherein:
the rights indication is a first rights indication and the request is a first request; and
the method further comprises:

receiving a second request from the second user to secure rights to the updated

3D model, and

in response to the second request, generating a second rights indication, the
second rights indication storing an indication of rights of the second user to a portion
of the updated model data corresponding to the modified respective portion of the

initial model data; and

generating and storing the second association is based on the second rights

indication.

4. A method according to claim 1, wherein rendering the updated 3D model in
conjunction with the first watermark comprises rendering the first watermark in a background

of a display that includes the rendering of the updated 3D model.

5. A method according to claim 1, further comprising providing user-indicated

content in the rendering of the first watermark.

6. A method according to claim 1, further comprising rendering a second
watermark corresponding to the second association in conjunction with the rendering of the

first watermark and the updated 3D model.
7. A method according to claim 1, further comprising:

including an indication of the first association in first metadata corresponding to the

initial model data; and

including an indication of the second association in second metadata corresponding to

the modified respective portion of the initial model data included in the updated model data.

8. The method of claim 7, further comprising including an indication of the first
association corresponding to the initial model data in third metadata corresponding to the

updated model data, the third metadata including the second metadata.
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0. A method according to claim 1, wherein modifying the respective portion of

the initial model data comprises applying a change to the respective portion of the initial

model data, the change corresponding to at least one of an addition, a deletion, or a change to

a characteristic of a component corresponding to the respective portion of the initial model

data.

10. A method according to claim 1, wherein:
the user-initiated command is a first user-initiated command; and
the method further comprises:

receiving an indication of a second user-initiated command to hide the

rendering of the first watermark mark; and

hiding the rendering of the first watermark in response to the receiving of the

indication of the second user-initiated command.
11. A system for controlling rights to three-dimensional model data, comprising:

a first memory storing initial model data corresponding to an initial three-dimensional

(3D) model, and storing an indication of a first association between a first user and the initial

3D model; and

computer-executable instructions stored on the first memory or on a second memory,

the computer-executable instructions being executable by a processor to:

receive a user-initiated command from a second user to modify a portion of

the initial 3D model;

apply a change, in accordance with the user-initiated command, to the initial

model data to form updated model data corresponding to an updated 3D model;

store an indication of a second association between the second user and the

change;

cause a rendering, on a display device, of a first watermark corresponding to
the first association in conjunction with a rendering of the updated 3D model, the first

watermark being indicative of rights of the first user to the initial model data; and

prevent the second user from disassociating the first watermark and the

updated 3D model.
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12. A system according to claim 11, wherein the rendering of the first watermark

is in a background of a display including the rendering of the updated 3D model.

13. A system according to claim 11, wherein the first watermark includes user-

indicated content.

14. A system according to claim 11, wherein the rendering of the updated 3D
model includes a rendering of a second watermark corresponding to the second association,
the second watermark being indicative of rights of the second user to the change applied to

the initial model data.

15. A system according to claim 11, wherein the indication of the first association
is included in first metadata corresponding to the initial 3D model, and wherein the indication

of the second association is included in second metadata corresponding to the change.

16. A system according to claim 11, wherein the indication of the first association
and the indication of the second association are included in metadata corresponding to the

updated 3D model.

17. A system according to claim 11, wherein the first memory storing the initial

model data is accessed by the second user via a web browser.
18. A system according to claim 11, wherein:
the second user is accorded a set of access privileges to the initial 3D model; and

the system further comprises additional computer-executable instructions to accord, to

a third user, a different set of access privileges to the initial 3D model.

19. A system according to claim 18, wherein the different set of access privileges
includes permission, for the third user, to at least one of: view the initial 3D model, add a
new portion to the initial 3D model, delete a selected portion of the initial 3D model, export

the initial 3D model, or copy the initial 3D model.
20. A non-transitory, tangible computer-readable medium comprising:
computer-executable instructions stored thereon and executable to:

receive a first request from a user to view an initial three-dimensional (3D)

model;
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cause the initial three-dimensional (3D) model and a first watermark

corresponding to an owning party to be displayed, wherein the user is not the owning
party;
receive a second request from the user to modify the initial 3D model;

apply a change, corresponding to the second request, to initial model data
corresponding to the initial 3D model to generate updated model data corresponding

to an updated 3D model; and

store an indication of an association between an indication of the first
watermark and the updated model data, the association being indicative of rights of

the owning party to the initial 3D model.

21. A non-transitory, tangible computer-readable medium according to claim 20,
wherein the computer-executable instructions stored thereon are further executable to prevent

the user from disassociating the indication of the first watermark and the updated model data.

22. A non-transitory, tangible computer-readable medium according to claim 20,
wherein the user is a first user, and the non-transitory, tangible computer-readable medium

further comprises additional executable instructions stored thereon and executable to:

receive a third request from a second user to at least one of view, copy, export, or

modify the initial three-dimensional (3D) model;
determine a level of access to the initial 3D model for the second user; and
grant or deny the third request based on the level of access.

23. A non-transitory, tangible computer-readable medium according to claim 20,
wherein the indication of the association between the indication of the first watermark and the

updated model data is stored in metadata corresponding to the updated model data.

24. A non-transitory, tangible computer-readable medium according to claim 20,

wherein the first request and the second request are received via a web browser.

25. A method in a computing device for controlling rights to a three-dimensional

model, the method comprising:

generating model data corresponding to a three-dimensional (3D) model in
accordance with a plurality of commands received from a user via a user interface of the

computing device, including invoking a plurality of modeling functions;
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generating an indication that the user has developed the 3D model;
storing the indication along with the model data;
rendering the 3D model at the user interface;

in response to determining that the user has been granted a set of restricted rights to

the plurality of modeling functions:

rendering a watermark in conjunction with the rendering of the 3D model,

wherein the watermark includes at least one of an image or text, and
preventing the user from disassociating the watermark from the 3D model.
26. A method according to claim 25, further comprising:

in response to determining that the user has been granted an enhanced set of rights to
the plurality of modeling functions, the enhanced set of rights having a greater number of
rights than the set of restricted rights, disassociating the watermark from the 3D model,

whereby the watermark is not rendered in conjunction with the rendering of the 3D model.

27. A method according to claim 25, wherein rendering the watermark includes
rendering at least one of an image or text indicative of the set of restricted rights of the user to

the plurality of modeling functions.

28. A method according to claim 25, wherein determining that the user has been
granted the set of restricted rights to the plurality of modeling functions includes identifying a

trial subscription corresponding to the user.

29. A method according to claim 25, wherein rendering the watermark in
conjunction with the rendering of the 3D model includes causing the watermark to be

displayed in a background of the rendering of the 3D model.
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