1 Virtual Interface System FI ELD OF | NVENTI ON
The invention relates to a virtual interface system
to a method of providing a virtual interface, and to
VO aressstor age nedi um havi ng stored t her eon pCeRBR0E00320
code neans for instructing a conputer systemto
execute a nethod of providing a virtual interface.
BACKGROUND A nunber gf systenms have been
devi sed to assist users with physical disabilities
who are unable to use devices such as a conputer with
regul ar input deviEtuallpkerface Sysfear d and nouse.
For exanpl e, an existing system enpl oys a sensor
surface and an el ectronic pointing device, such as a
| aser pointer nounted onto a user's head. The user
tiRLpORINVERGRSINUNt I | the | aser pointer points at the
portion of the sensor surface that invokes the ‘
desired function. However, such a system has the
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Vil AERAKT aRth AR siarece mediil e Paft w03 compyter code
MeEY feropstaiclingen compuies system thieneuteon mthart ofiqabvidioes @irtual
iMereased by the user, for exanple, the environment the
user is in, and a virtual scene generated by the
conmput er that augnments the scene with additional
BAGISRAUNBN. One exi sting AR system uses a
projecting systemto project input devices onto a
flat ,surface. User input is achieved by detecting the
user’d "YPRRIEST FERIMR niave obeanhdevises) tacassibt deseisc wish t physical
disabiliep wbo arandable otish d@ited s1RKES 2\ 6bRpRENWith r§§l§|§'rQﬁp(§‘t] devices
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sBHI A8 0hdafl QLS e users’ finger novements.
di sadvant age of the second known systemis that a

projecting systemand a projection surface are
r equFdregarhsls, 4rhexisingt §BlckOePR)sd Sensor surface and an electronic

pointing device, such as a laser pointer mounted onto a user's head. The user turns his
head_ until the laser pointer points at the porfion of the sensor surface that invokes the
desired function. However, such a system has the disadvantage of requiring additional
hardware, namely the sensor surface.

On the other hand, augmented reality (AR) systems generate a composite view
for a user. It is a combination of a real scene viewed by the user, for example, the
environment the user is in, and a virtual scene generated by the computer that augments
the scene with additional information.

One existing AR system uses a projecting system fo project input devices onto a
flat surface, User input is achieved by detecting the users’ finger movements on the
projected devices to interpret and record keystrokes wherein a sensor is provided to
detect the users’ finger movemments. One disadvantage of the second known system s
that a projecting system and a projection surface are required for the system to operate,



whi | e anot her di sadvantage is that there nay not be
sufficient area to project the input devices.

O her existing virtual keyboards require relatively

| arge user novenments to operate the virtua

keyboards, simlar to operation of actual keyboards,
whi ch poses a problemto haq%icapped users who can
only nove portions of their “body to a small degree.
‘These known virtual keyboards also require related
sensors to detect unique electronic signals

obilg arxitren disadvahtage hethpoihtreonsy raft bé keffisient taves to lpeyjdod thiednput
that are touched. There-is thus a need for a
sys?eﬁ1that seeks to address one or nore of the above
di sadvant ages. SUMVARY According to a first aspect of
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Irst and second Interface, el ene
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response to display data fromthe processor, the
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abexstdizadvapiep®h of a user based on the video data

received fromthe canera, controls a display |ocation

gpwt%fl rst interface el enent on the display based
Yracked Motion acti on; and identifies a user

i nput sel ection based on determ ning that a duration
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of the first interface element on the display based on the tracked motion action; and

identifies a user input selection based on determining that a duration during which
the first and second interface elements remain substantially at a constant relative
lateral position with reference to a display plane of the display exceeds a
threshold value.

The processor may track the moetion action of the user based on tracking the relative
movement of a reference object captured in the video feed and the camera.

The reference object may comprise a stationary object, and the camera may move
under the motion action of the user.

The reference object may be worn by the user and may move under the motion of the
user.



The reference object may be a cap attached to the

finger of the user. The canera may be nounted on the
user's head. The first interface el enent may conprise

a keyboard or control panel, and the second interface

el ement may conprise a stylus. The second interface

el ement may conprise a keyboard or control panel, and
the first interface el ement nay conprise a styl us.
According to a second aspect of the invention, there-
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i nterface, hod conprising the steps of

di spl ayi ng on a display first and second interface
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and in response to display data froma processor, the
second interface el enent being displayed at a fixed
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based on the tracked motion action; and identifying a user input selection based

on determining that a duration during which the first and second interface elements
remain substantially at a constant relative lateral position with reference to a
display plane of the display exceeds a threshold value.

BRIEF DESCRIPTION OF THE DRAWINGS
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Figure 2 illustrates the relationship between the

Worl d Coordi nate System and the camera coordi nate

"Stationary Stylus and Moveabl e Virtual
Figure 3 shows apttmushasios2o

illustrating an algorithminplenented by the system

of Figure 1. Figure 4 is a schematic draw ng
illustrating an inplenmentatiyon of the "Stationary
Stylus And Moveabl e Virtual Keyboard" approach using

t he direfacinenis of theiinygniéonawill be betterFirgiarstmdAdreadi apparent

ol drigstf @iy Aakingo Gt ons 8 RHSGRS WPl GSS(%}DP&G by isPay of
Santhd G i i or B iR Bl whicor ¢ him

i mpl enment ed by the systemof Figure 1. Figure 7 is a
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system of a
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Figure 8 shows a flowhart illustrating a nethod of

o an exanp
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Figure 3 shows a flowchart ilfustrating an algorithm implemented by the
system of Figure 1. '

Figure 4 is a schematic drawing illustrating an implementation of the “Stationary
Stylus And Moveable Virtual Keyboard” approach using the algorithm of Figure 3.

Figures 5A to 5C illustrate tracking of a cap placed on the fingertip of a user
in an example embodiment.

Figure 6 shows the flowchart illustrating an algorithm implemented by the
system of Figure 1.

Figure 7 is .a schematic drawing ilustrating an implementation of the
“Stationary Virtual Keyboard And Moveable Stylus” approach using the algorithm of
Figure 8.

Figure 8 shows a flowchart illustrating a method of providing a viriual interface

according to an example embodiment.

Figure 9 shows a schematic diagram ilustrating a virtual interface system

according to an example embodiment.



5 Figure 10 is a schematic draw ng
illustrating a conputer systemfor inplenenting the
descri bed nethod and systens. DETAI LED DESCRI PTI ON
wdmeARsayst ens and nmet hods descri bed her ei npg@RG2006/000320
provide a virtual user interface in which only slight
user notion action is required to operate the user
i nterface. - Sone portgf ons , of the description
which follows are explicitly or inplicitly presented
i n t drigrse of0 d$ gor sehtematiandrapvingc tllushiztingor  symindéri system for
InfHnRHERY BE HERFbA mORSS Fid 9iemen data within a
conmput er nmenory. These al gorithm c descriptions and
functional or synbolic representations are the neans
used by those skilled in the data processing arts to
convey nost effectively the substance of their work
beTRILES SESERIFGINI N the art. An algorithmis here,
and generally, conceived to be a self-consistent
sequence of steps leading to a desired result. The
st epsthar4R tspsiems raguineihnds peycsban hemn‘{;ahu patid@rsviafial user
' Lt ' etic.or
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USRS BF Lyiebolic rdpraiekiafiths are RRh&HNS rﬂrgéd bﬂ%ﬁ‘él&l’eﬁ% the data
or the ll'iﬁg' refer %o t he actl'%n and processes of a
RIBHHHI G e sprmpy most feriively hepubstapesofdhaiienriete otherpgkilled in
thaalit.p&rl aigcemrlaisw@"&, aind fgengl‘ﬂlydmmeive!ﬂbe:ﬁearﬁeﬁ-ﬁor@stent sequence
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A phYGet meedtitigs; Bh asaleetticab upasmetis e enlira)sigpal eppable of being
storbd) tramefdresd, CnBIRYIS corbfaRdts HhP&theRise madipsialedy devi ces.
The present specification also discloses apparatus
for Berf orm ng the operations of the nethods. Such
appatalessspeaificaliy stafpslaitzanvige @od o6 rprarend frbo ithet foliwing, it will be
dpBrdtibled thab i RBREH theDPreSBRY s fcRiPAtion iR udFIE Utz ng "tg(;n:ﬂg Sfich as
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system or other information storage, transmission or display devices.

The present specification also discloses apparatus for performing the operations
of the methods. Such apparatus may be specially constructed for the required purposes,
or may comprise a general purpose computer or other device selectively activated or
reconfigured by a computer program stored in the computer. The algorithms and
dispiays presented herein are not inherently related to any particular computer or other
apparatus. Various. general purpose machines may be used with programs in



accordance with the teachings herein. Alternatively,
the construction of nore specialized apparatus to
performthe required nmethod steps may be appropriate.

whBemdsiygt ure of a conventional general purpes€er006/000320
computer will appear fromthe description bel ow

In addition, the present specification also

inmplicitly discloses a conpyuter program in that it
woul d be apparent to the person skilled in the art
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camera 104 is coupled to both the conputation device
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The head mounted display 110 used in this embodiment is a MicroOptical Head
Up Display SV-6. It will be appreciated that other devices used for the head mounted



It wll be appreciated that the conputation device

106, the head nounted display 110 and the canera 104,
may be provided as an integrated unit in a different
werhemisseat . The conputation devi ce 28HsG2006/000320
receives a first signal 114 conprising data
representative of the video feed fromthe canera 104
and generates a virtual object in the formof a

virtual keyboard 108 or a virtual control panel and a
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approach, the stylus 126 is a stationary elenent in

the field of view of the head nounted display 110,

while the virtual keyboard 108 noves across the field

of view of the head nounted display 110 in response

to user input, such as novenent of the user's head.

I n anot her enbodi nent, referred. to as the

"stationary virtual keyboard and noveabl e styl us”

approach, the virtual keyboard 108 is a stationary

element in the field of view of the head nounted

di splay 110, while the stylus 126 noves across the

virtual keyboard 108 in response to user input, such



9 subsequently aligns a canmera coordi nate system
(CCS) axes 228 to the WCS axes 218. Further, the
reference marker 216 serves as an anchor to which the
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Thus the virtual keyboard 208 noves across the field
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function assomated with the actwe key 132 WEI? be actlvated In one embodiment,

referred to as the “stationary stylus and moveable virtual keyboard” approach, the stylus
126 is a stationary element in the field of view of the head mounted display 110, while
the virtual keyboard 108 moves across the field of view of the head mounted display 110
in response to user inpuf, such as movement of the user's head. In another
embodiment, referred to as the “stationary virtual keyboard and moveable stylus”
approach, the virtual keyboard 108 is a stationary element in the field of view of the head
mounted display 110, while the sfylus 126 moves across the viriual keyboard 108 in
response {o user input, such as movement of the user's head or movement of a user's

finger.

Stationary Stylus And Moveable Virtual Keyboard

With reference fo Figure 2, in the first approach, a stylus 226 is a stationary
element in the field of view of the head mounted display 110, while a virtual keyboard
208 moves across the field of view of the head mounted display 110 in response to user

input.

A reference marker 216, which is of a shape corresponding fo a pre-defined
shape recognised by an algorithm 300 (Figure 3} implemenied in the compuiation device
108, is placed at a convenient location in the environment 102. The computation device
106 uses the marker 216 as a reference to define world coordinate system (WCS) axes
218, whereby the aigorithm 300 (Figure 3) impiemented in the computation device 106



The al gorithm 300 (Figure 3), in this enbodinment, is
encoded usi ng ARTool Kit and Visual C++ software in

the conputation device 106 (Figure 1). It will 'be
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In step 304 (Figure 3), the camera 104 is moved until the reference marker 216 is
sensed by the camera 104. When the algorithm 300 (Figure 3) detects that the camera



In Figure 4, the AR system has created a stylus 426,

whi ch renmai ns stationary during the AR system

operation, in the formof a circul ar-shaped sel ector
int. The projection of the stylus

W%%%atgd by setting the Z coordinate in Eé%‘g?ﬁ%&’mm

(1) to be zero, assumng the intrinsic canera
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electronic itenms, such as TVs, fans, and to access
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In Figure 4, the AR system has created a stylus 426, which remains stationary
during the AR system operation, in the form of a circular-shaped selector cursor point.
The projection of the stylus 426 can be calculated by setling the Z coordinate in
Equation (1) to be zero, assuming the intrinsic camera parameters are known.



12 Returning to Figure 1, in the second
approach, the virtual keyboard 108 is a stationary
element in the field of view of the head nounted

ispla 10, while the stylus 126 noves acr
W&ﬁ‘%@ﬁ%&léeyboard that is displayed in the ff(gﬁsdé%fmooszo
view of the head nounted display 110 in response to
user input. In the s fond approach, a tracking
al gorithm 600 (Figure 6) enﬁ oyed by the conputation
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of Figure 6. The al gorithm 600 (Figure 6), in
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at step 601. At step 602 (Figure 6), a virtua

keyhgard 5 s di spl ayed at a pre-progranmed fixed
on afheotrsa, keyiard SR o ien et PRMHE AR RoAY Bapan) has
bekingpdwy ubflGhastylsl d@bisi displiyed beer bBe ofthe attiysweyseth2| tadeter
kS : ; LG el hrou

B e R s oS o ey R oK g Rt v,
sYeB\AS Ot 19 Toepgond thealetter gy wilh e e into @ wordrRipressHr sofiwase énot
shda@).vi rt ual keyboard 508 remains stationary. :
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ke%ggalnli %58 Ioﬂsﬂgeagi%pealéy b%s?éd on the tracked motion action and determines the
user input based on a relative position of the virtual keyboard 408 and the stylus 426 on
the display, the AR system can be arranged such that only slight motion (head

movement) is required to operate the virtual keyboard 408,

The functions assoclated with the virtual keyboard 408 can be prograrmmed to
include controlling electronic items, such as TVs, fans, and to access computer

applications, such as sending emails.

Stationary Virtual Keyboard And Moveable Stylus



If the cap 502 does not share the sane col our
characteristics, then the algorithm 600 (Figure 6)
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checks whet her the duration has exceeded a threshold
| evel. If the duration has exceeded the threshold
| evel, such as 0.5 to 1 second, then step 612 (Figure
6) occurs wherein the stylus 526 activates the
sel ected active key 532 (Figure 5B) and invokes the
functionality associated with the active key 532. On
the other hand, if the duration is |less than the
threshold I evel, then the algorithm 600 (Figure 6)
returns to step 610 (Figure 6) where the algorithm
600 (Figure 6) repeats steps 610 to 614. The
threshold | evel can be easily changed and customn sed
to the dexterity of the user by suitably nodifying



Tumng to Figure 6, the user is only required to
execute the training procedure in step 606 once. \Wen
the training procedure is conpleted, the training

will be saved automatically. Subsequentl
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sm@dﬁsmgddaw@bw&huﬁtrﬁ?&p 502is movefil gure 7 illustrates
an inplenentation of the "Stationary Virtual Keyboard

And Moveabl e Styl us" approach where selection of an
act i ¥8 theteghapd, ¥ hercdmir dfdboap G0Z0Baies w6 hiameetolour
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;ﬁfBéeQQn time. A head nounted device (not shown)

mnt a canera has been positioned so that the canera
senses the user’'s finger 702 which has a cap placed

on tihetdpi G19qFiyiR. 6)P¢h§ta!ddﬁﬁ1rr7 6@) (Mdu]‘e &eunBs é b&Cs 86 htation

p nce w orithm (Figure

RENEE o ol BSGRECRON Brpite iy Pl centy & Pcsamars 104 s
S%@Wate\q di?élil S@M@erﬁ%&@b@m@a ladatised isedraka window 506 with a centre
being the location of the stylus 526 in the previous frame. Data representing the colour

values of the cap 502 within the localised search window 506 is input into the trained
RCE neural network and the RCE neural network then outputs the segmentation results.
The segmentation results are grouped using a group connectivity algorithm. From the
segmentation results, an activation point will be extracted which will be projected onto
the display 110 to form the siylus 526 seen by the user at a particular instant. In this

“manner, the cap 502 will be continuously tracked as the users finger moves with
corresponding movement of the stylus 526 seen by the user. As tracking is restricted to
the localised search window 508, substantially real-time execution of the algorithm 600
(Figure 6) is achieved.
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Tuming to Figure 6, the user is only required to execute the training procedure in
step 606 once. When the training procedure is completed, the training results will be
saved automatically. Subsequently, when the user initiates the algorithm 600 using the
same physical object for projecting the stylus upon, the algorithm 600 will automatically
load the training results in step 608.

The user can also choose 1o re-execute the training procedure of step 606 to
obtain better results, for example if the lighting condition changes. The new training
results will be saved automatically.

Tuming to Figures 5A to 5C, in the event that the stylus 526 is moved too quickly
so that it is no longer sensed by the camera 104, the last tracked. position of the stylus
526 will be automatically recorded and displayed on the head mounted display 110 as a
cursor point 510 by the algorithm 600 (Figure 6). The user only needs to move the cap



Figure 9 shows a schematic diagramillustrating a
virtual interface system 900 according to an exanple
enbodi ment. The system 900 conprises a canera 902 and
WO ROPeREgor 904 coupled to the camera 902 f @ersG2006/000320
recei ving and processing video data representing a
video feed captured by the canera 902. The system 900
further conprises a display 906 coupled to the
rocessor 904 and the camera 902 for displaying first
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18 CLAIMS 1. A virtual interface systemconprising a

caner a; a processor coupled to the canera for
receiving and processing video data representing a
wo Hemsiged captured by the canera; aperARbMYI000320

coupled to the processor and the canera for

di splaying first and second interface el ements
superinposed with the videosfeed fromthe camera in
response to display data- fron1the processor, the
second interface el enent being displayed at a fixed

| ocatFigare 8rshblie éjlﬂt&%r%)‘t 800 mustréntn’fg1 g;@%tﬂ%&n e mv%gﬁ& Vrtual
e R 1 BferlE o Bhodipdrt A sfhbr s Tt anksgpans metace
q[@@qtq a5e digplayedeorfa displayi supeinimsed withevituat fe@ifrdnne camera and in
C!J%ﬁéeftbf dRpiefdata rﬁ‘oﬁ]he?prBé&Q&etﬂe Q@:.toh@ gé Qe dd being displayed

ser | nput selection

g TR o ot ﬁatd'sg'awae@ep&%wpm AT Atlser IS Imeled basod
carite véeotada revtived &om the eairﬁéTaSAtrsﬁamBaas 8 ut@gb@%h@nl of 1 first

Iﬁer%a \%{ea'leflt anh(?a fs;\.(lgy %%%ﬁl:oﬂ%fj Qa%?\b Bill 5'88‘89 ng)?f ﬁ%%?ﬁtﬂt&tep

8\9§rl %ESGFZ"PUTF%d%%m@?ﬁ bsed | ofj ?ré?!at ) PQ#SIMmmflﬂwe\ﬂrEraed rsecond

intériacp leMests of tHe' disiy. t he notion action of the user
based on tracking relative novenent of a reference

obj ect captured in the video feed and the canera.
Figure 9 shows a schematic diagram illustrating a virtual interface system 900

according to an example embodiment. The system 900 comprises a camera 902 and a
processor 904 coupled to the camera 902 for receiving and processing video data

‘ representing a video feed captured by the camera 902. The system 900 further
comprises a display 906 coupled to the processor 904 and the camera 902 for displaying
first and second intérface elements 908, 910 superimposed with the video feed from the
camera 902 in response to display data from the processor 804, the second interface
element 910 being displayed at a fixed location on the display 906. The processor 904
tracks a motion action of a user 912 based on the video data received from the camera
902, controls a display location of the first interface element 908 on the display 906
based on the tracked motion action; and determines a user input based on a relative
position of the first and second interface elements 908, 910 on the display 906.

The method and system of the above embodiments can be implemented on
a computer system 1000, schematically shown in Figure 10. I may be implemented
as software, such as a computer program being executed within the computer
system 1000, and instructing the computer system 1000 to conduct the method of
the example embodiment,

The computer system 1000 comprises the computer module 1002, input
modules such as a keyboard 1004 and mouse 1006 and a plurality of output devices
such as a display 1008, and printer 1010.



3. The systemas claimed in claim2, wherein the
reference object conprises a stationary object, and
the camera is noved under the notion action of the

The systemas claimed in claim2, whersiDinose
t ig]Brlr'{Oesfn:ahrsence object is worn by the user andis rmveg

under the notion of the user. 5. The systemas
claimed in claim4, wherein the reference object is a
cap attached to the finger df the user. 6. The

syst eTRedéontphidi MREulb M08 Y% &iiResbd id1a dBmpaRd inﬁ&/ddHJ( 3b1Bvia a
%ﬁ%;%%ﬁ%&%a%% ki]drr,n%g rgng!(njle oarg;céshsetoug.g.r ?ne ?n%er'net or other

network systems such as Local Area Network (LAN) or Wide Area Network (WAN).

The computer module 1002 in this embodiment includes a processor 1018, a
Random Access Memory (RAM) 1020 'and a Read Only Memory (ROM) 1022. The
computer module 1002 also includes a number of Input/Output (VO) interfaces, for
example /O interface 1024 to the display 1 008, and /O interface 1026 to the
keyboard 1004.

The components of the computer module 1002 typically communicate via an
interconnected-bus 1028 and in a manner known to the person skilled in the relevant
art.

The application program is typically supplied to the user of the computer
system 1000 encoded on a data storage medium such as a CD-ROM or flash
memory carrier and read utilising a corresponding data storage medium drive of a
data storage device 1030. The application program is read and controlled in its
execution by the processor 1018. Intermediate storage of program data maybe
accomplished using RAM 1020,

It will be appreciated by a person skilled in the art that numerous variafions
and/or meodifications may be made to the present invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects to

be illustrative and not restrictive.



19 7. The systemas clainmed in any one of the PCT/SG2006/660320
precedi ng cl ai s, wherein the first interface el endRiceived 10 July 2007

_conprises a keyboard or control panel, and the second
interface el enent conprises a stylus. 8. The system
as clainmed in clains 1 to 6, wherein the second

interface el enent conprises £ keyboard or control
panel, and the first interface el ement conprises a

stylhuwss 9. A nethod of providing a virtual interface,
the nmethod conprising the steps of di spl ayi ng

op a isrg%@%‘ first and second interface el enents
superi oNfee YSIAMIREPFYEY from a camera and in
resporsemem; di splay data froma processor, the second
| nt er Aol eTBed Rl 0 ShS! ALY Al laedylogat on,

on the

J?@PS%‘B%%W% f‘feﬁ'éawrﬁ‘éby tﬂ%ﬁ%ﬂqﬂac ei ved fromthe
caner a,d:splay couple® RNid Rbdebdd0 ar tHé %ﬁ’e%}forl d@s%%lhé]ﬁ}st% ? %Pbc%nd

tnlrltéri ce &%‘i‘ne{‘\{s %ﬁ&é@%)?% %tagfga \tfiQe% fetledsfp e cgrﬁeerg mo Easponse to
display data from the processor, the second interface efement being displayed at a fixed
location on the display; '

wherein the processor tracks a motion action of a user based on the video data
received from the camera, confrols a display location of the first interface element on the
display based on the tracked motion action; and identifies a user input selection based
on determining that a duration during which the first and second interface elements
remain substantially at a constant relative lateral position with reference to a display

plane of the display exceeds a threshold value.

2. The system as claimed in claim 1, wherem the processor tracks the motmn action
of the user based on trackmg relative movement of a reference object captured in the

video feed and the camera.

3. The system as claimed in claim 2, wherein the feference object comprises a
stationary object, and the camera is moved under the mofion action of the user.

4, The system as claimed in claim 2, wherein the reference object is wom by the
user and is moved under the motion of the user:

5 ' The system as claimed in clalm 4, wherein the reference object is a cap attached

to the finger of the user.

6. The system as claimed in any one of the preceding claims, wherein the camera

is mounted on the user’s head.
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identifying a user input selection based on > :

determ ning that a duration during which the firspérzgfgfgﬁz?%gég
and second interface elenments remain substantially A fx“

a constant relative .lateral position with reference

to a display plane of the display exceeds a threshold

value. 10. A data storage nedi unS havi ng stored

t hereon conputer code neans ®or instructing a

copput ef %{sget emto execute a nethod of providing a
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B . & and In response to display data from a processor, the second
. Interface element being displayed at a fixed location on the display; ‘
tracking a motion action of a user based on the video data received from the

camera;
controlling a display location of the first interface element on the display based on |
the tracked metion action; and | o o
identifying a user input selection based on détermining that a duration during
which the first and second interface elements remain substantialfy ata constaﬁt relative
lateral position with reference to a display plane of the display exceeds a threshold

value,

0. A c%ata- storage medium. having stored thereon computér code meéns for
Instructing a computer system {o execule a method of providing a virtual interface, the
mathod comprising the steps of - - |
~ displaying on a- display first and second interface elements superimposed with
‘wde_o feed from a camera and in response to display data from a processor, the second
interface element being displayed at a fixed location on the dispiay:
tracking a motion action of a user based on the video data received from the
_camera; |
controlfing a display iocation of the first interface element on the display based on
the tracked moftion action; and |
identifying a user input selection based on defermining that a duration during
which the first and second interface elements remain substantiafly at a constant refative
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20 lateral position with reference to a display pl aner/SG2006/000320
of the display exceeds a threshol d value. Amendedreceived 10 July 2007

- Sheet WEAJAI T

20

tateral position with reference to a. display plane of the display exceeds a threshold
value,

Amended Sheet
IPEA/AT




