(43) International Publication Date
21 February 2013 (21.02.2013)

Organization
International Bureau

WIiPOIPCT

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property Ny

(10) International Publication Number

WO 2013/023705 Al

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
GO6T 19/00 (201 1.01) kind d national protection available): AE, AG, AL, AM,
(21) International Application Number: ég é; étj éﬁ gé gg gg gZH DBER DB}\éVDBNT gé
PCT/EP20 11/064251 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(22) International Filing Date: HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
18 August 201 1(18.08.201 1) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
. ) MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(25) Filing Language: English OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, SC, SD, SE,
(26) Publication Language: English SG, SK, 8L, SM, ST, SV, SY, TH, T, TM, TN, TR, TT,
TZ,UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant (for all designated Sates except US): LAYAR ) L
B.V. [NL/NL]; Rietlandpark 301, NL-1010 DW Amster- (84) Designated States (unless otherwise indicated, for every
dam (NL). kind d regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
(72) Inventors; and ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
(75) Inventors/Applicants (for US only): HOFMANN, Klaus TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
Michael [DE/NL]; Zeeburgerpad 4c, NL-1018 AJ Amster- EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
dam (NL). VAN DER KLEIN, Raimo Juhani [NL/NL]; MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
De Muy 357, NL-2134 XJ Hoofddorp (NL). VAN DER TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
LINGEN, Ronald [NL/NL]; Jan Campertlaan 125, NL- ML, MR, NE, SN, TD, TG).
2624 PB Delft (NL). VAN DE ZANDSCHULP, Klasien .
[NL/NL]; Ligusterstraat 25, NL-6543 SV Nijmegen (NL).  ublished:
(74) Agents VISSCHER, Erik Henk e a: Overschiestraat Vi international search report (Art. 21(3))

180, NL-1062 XK Amsterdam (NL).

(54) Titlee METHODS AND SYSTEMS FOR ENABLING CREATION OF AUGMENTED REALITY CONTENT

example data for
target object

TR

1040 ||

e
: ! ref image; Feature
i ¢ location; Object HQ features; Extractor;
: | assoc. aug- Storage ref image; Object ) -
: | mentation; 101% location; obj id Recognizer | ngerprint
[N | metadata DB
System 132
1014
obyj id; HQ
augmentation features; / / image;

obj id location .

Device 1018

scale; Track Oojec
: racker Object
t rotate; (?ontent (LQ features) 1016
ranslated | |Editor 1006 /
1004

FIG. 1

(57) Abstract: Methods and systems for enabling creation of augmented reality content on auser device including adigital imaging
part, a display, auser input part and an augmented redlity client, wherein said augmented readlity client is configured to provide an
augmented reality view on the display of the user device using an live image data stream from the digital imaging part are disclosed.

User input isreceived from the user input part to augment atarget object that is at least partially seen on the display while in the aug-
mented reality view. A graphical user interface isrendered to the display part of the user device, said graphical user interface en-
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Met hods and Systens for Enabling Creation of Augnented Reality
Cont ent

RELATED APPLI CATI ONS

This application is related to co-pending to an
International (Patent Cooperation Treaty) Patent Application
No. XXXXXXXXXXXXX, filed on August 18, 2011, entitled
"Conputer-vision based augnented reality systeni which
application is incorporated herein by reference and nmade a
part hereof in its entirety.

FI ELD OF | NVENTI ON

The disclosure generally relates to nethods and
systens that enable the authoring and managenent of augnented
reality content. In particular, though not necessarily, the
disclosure relates to nmethods and systens for enabling a user
to author augnented reality content onto real world objects.

BACKGROUND

Due to the increasing capabilities of nmultinedia
equi pnrent, nobile augnented reality (AR applications are
rapi dly expandi ng. These AR applications allow enrichnment of
a real scene with additional content (also referred to as
"augnentation” or "augnented reality content") , which may be
di splayed to a user in the form of a graphical |[ayer
overlaying the real-world scenery.

Exanpl e augnented reality content may include two-
di mensi onal graphics, three-dinensional objects that ains to

augnent a real world object wth virtual content. Augnent ed
reality content may exist in a three-di nensional (virtual)
space. In particular, at |east one of placenent /position,

shape, size, novenent and any other spatial attributes of the
augnented reality content correspond to a virtual three-
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poster as augnented reality content has at |east properties
related to: position, orientation, size and shape that exists
in a three-dinmensional augnented reality space.
Whil e an experienced user may program and create
t hree-di nensi onal objects easily using sophisticated three-
di rensi onal graphics software running on a conputer, a person
wi t hout experience in creating virtual three-dinensional
objects would find it difficult to create augnented reality
content using devices such as a handheld tablet or nobile
phone. The Iimted user interface offered by user devices
hi nders the authoring of three-di nensional objects because the
user input methods and user interfaces does not easily allow
the mani pul ation of objects in a three-di nensional space.
Hence, it is desirable to provide nethods and systens
that facilitate the creation of augnented reality content that
at least alleviate the problens disclosed herein.
Furthernore, it is desirable to provide a platform that
manages a collection of augnented reality content created by

users .
SUMVARY

Augnented reality systenms enable the visual
presentation of augnented reality content over real objects in
the real -world. Wthin the system augnented reality content
may be represented as objects occupying a three-dinensional
virtual space of the real world. The .augnmented reality
content may have a particular spatial relationship with the
objects in the real world. For instance, a virtual billboard
poster used as augnented reality content nmay be positioned on
the North side of an office building, with the front of the
poster facing outward from the office building. Accordi ngly,
the poster has a position, size, shape, and/or orientation
properties in relation to the virtual three-dinensional
augnmented reality space. In the context of this disclosure,
the augnented reality space may include a virtual
representation of the three-dinmensional environment that
represents the real world. Augnmented reality content exists
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An augnmented reality system or an augnmented reality
device may include a display part (e.g., LED screen) that
shows the augnented reality space (referred to as "augnented
reality view') by conbining image frames from an live inage

5 data stream from a digital inmaging part (e.g., canmera) wth

the augnented reality content. Furt hernore, the augnented
reality system includes a user input part where a user may
provi de user input. For exanple, the user input part may

include a touch screen. Typically, the touch screen or the
10 user input part is limted to receiving user input in a two-
di rensi onal space (e.g., receiving user input events
associated with x, y coordinates) . This poses a problem for
users wanting to create three-di nensional objects in the
virtual augnented reality space, because the two-di nensional
15 user input does not correspond directly to the three-
di mensional virtual space as seen by the user through the
di splay part of the augnented reality device. I f the user
input is mapped to the three-dinensional space that is
unnatural for the user (e.g., a user clicks on one of two
20 buttons, the intended button does not becone activated but the
ot her button becones activated due to a poor transformation of
the user input event into three-di nensional space) , user
experience is degraded.
Furthernore, from the augnented reality systenis
25 perspective, there is a technical problem with processing user
input that exists in the two-dinmensional space. When the user
input was intended to interact with objects in the three-
di mensi onal virtual space, the user input received by the
augnmented reality system only exists in two-dimensional space,
30 thereby l|eaving one degree of freedom where the system is free
to interpret how the two-dinmensional point nmay be projected
into a three dinensional space. A coarse projection could be
per f or med. But when a user is performng a task where
precision matters, such as drawing or creating objects in
35 three-dimensional space, user inputs nmay not be projected
properly onto the real world objects existing in the augnented
reality space. The situation may be worsened when the user
device and the user may be continuously mnmaking small or |arge
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novenents, causing further jitter in the accuracy of the
projection.

When creating augnented reality content (e.g.,
drawi ng, sketching, etc.) on a two-dinensional plane, taking
the user input and projecting the user input in three-
di mensi onal space, the projection can be workable and draw ng
in three-dinmensional context is possible in theory if given
sufficient information about the user input in two-dinmensional

space and the user and surroundings hold still. If the
projection processes has jitter, this jitter will also be
visually apparent and present in the augnented reality content
(e.g., drawing or sketch) itself. Touching the screen or
providing any user input requiring physical input on a nobile

user device generally also causes slight nmovenent of the user
devi ce, causing even nore problens in accuracy.

The user input in two-dinensional space may not
provide sufficient information to accurately translate/project
t he two-di nensional user inputs into a three-di nensional

space. For exanple, a user taps on the screen at position x,
y. The augnented reality system is lacking information such
as the desired direction of the tap (e.g., is the user

directing the tap upwards or downwards and at what angle?)
such that the x, y coordinates may be nore accurately
projected into a three-dinmensional space. Accordingly, it is
desirable to have nmethods and systens that enables users to
create augnented reality content that at |least alleviates sone
of the problens disclosed herein.

A method for enabling creation of augnented reality
content (also referred to as user-generated content) on a user
device including a digital imaging part, a display output, a
user input part and an augnented reality client is disclosed.
An exanple user device may be a nobile phone or a nobile
conputing tablet having a touch-sensitive or pressure-
sensitive screen. Said augnmented reality client is configured
to provide an augnented reality view on the display output
using an live image data stream from the digital imaging part.
An augnented reality client, inplemented at least in part as
software running on the user device, preferably includes a
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