Virtual Interface System FI ELD OF | NVENTI ON The
invention relates to a virtual interface system to a
woredonosBioé providing a virtual interface, and POI/&GU®6/600320
storage nedi um havi ng stored thereon conputer code
means for instructing a conputer systemto execute a
met hod of providing a vi rtuahl i nterface. BACKGROUND A
nunber of systens have been devi sed to assist users
with physical disabilities who are unable to use
devices such as a Virtnal éntedfade 'Sygtem | nput devices
such as a keyboard and nouse. For exanple, an existing
system enpl oys a sensor surface and an el ectronic
poi nti ng device, such as a |aser pointer nmounted onto
a user's head. The user turns his head until the |aser
FEiDhOFrINVENTIONat t he portion of the sensor surface
that invokes the desired function. However, such a
system has the di sadvantage of requiring additional
har dhae éventierergjaten do sevideal intenfdcaceyste®n te hemethbe of providing a
viRgAdnte AAHLTBM &% 653! dibk é%@diﬁ%%ﬁ@ﬂ@ sﬁear’cﬁ’érgoﬁc mputer code
conposite view for a usgr. t1's a Gonbrnation of B e
meags fydBsiEcling ReePraputehaysienarto exgeuteseamsthed efsoviding a virtual
inftdcéonnent the user is in, and a virtual scene
generated by the conputer that augnents the scene with
addi tional information. One existing AR system uses a
BPICKHGROUND systemto project input devices onto a flat
surface. User input is achieved by detecting the
users' finger novenents on the projected devices to
i nt eApnahbemdf reystends Keyst baboe Seviber @ Nas3istaRSRy with physical
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sysh@isedtelybeprd ped mwuserd a proj ection surface are
required for the systemto operate, while anot her

di sadvantage is that there may not be sufficient area
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pdiRINBRRYAS, JuBH YL B9adeR pBintef Flolnted B 4'98<rsTRLAMBAE SistQurns his
head until the laser pointer points at the portion 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 to 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 movements. One disadvantage of the second known system is
that a projecting system and a projection surface are required for the system to operate,



operate the virtual keyboards, simlar to operation of
actual keyboards, which poses a problemto handi capped
wWQIs@r®sim® can only nove portions of their bodRCT/8GZ06/000320
smal | degree. These known virtual keyboards al so
require related sensors to detect unique electronic
signals corresponding to the portions of the virtual
keyboard that are touched. There is thus a need for a
whiESARihdritidadbRfide & ARAAERTHayORR BT suicht Bfeal tBHreiB&@MBe input
di sadvant ages. SUMMARY According to a first aspect of
deMEES| nvent i on, there is provided a virtual interface
system conprising a canmera; a processor coupled to the

cane for. receiyi nd processing..video data
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a motion action of a user based on the video data
recetndd i tREd Rbed RS %{stéiﬁ’ ihdt Aotk td heRESY oh@SRINRE of the
of the first interface el enent on the display based on
akaye disedyaagesot i on action; and determines a user input
based on a relative position of the first and second

j ce elenents on the display. The processor may
Spﬂgﬁﬁﬁ?he notion action of the user based on tracking

the rel ative novenent of a reference object captured

in the video feed and the canmera. The reference object
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pane and the second I nterface el ement may nprise a

Pregsasas the second interface element 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, controls a display location of the first interface element on the
display based on the tracked motion action; and determines a user input based on a
relative position of the first and second interface elements on the display.

The processor may track the motion 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 second interface el enment nmay conprise a keyboard
or control panel, and the first interface el enent may
W@ owpisHes a styl us. According to a second asperCT/o6G2006/600320

invention, there is provided a nethod of providing a
virtual interface, the nmethod conprising the steps of

di spl ayi ng on a displ ay flrsg and second interface

el enents superinposed with video feed froma canera

and i n response to di splay data from a processor, the
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following witten description, by way of exanple only,
and in conjunction with the drawi ngs, in which: Figure

Accogtimvo atrﬁmfmmattlcﬂ’ tieky m%rﬁ@nofhe&d’llsé}#ﬁﬁ@éﬂ Qdiafaﬁékbfég\é medium
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en gur ANBUtST PO MGRRS Torins ‘T’ﬁ‘ﬂ %HQWPHter SyStem to
exsstiigea mnqth@d b piodidiBgcer dituel tistefyst, ¢ha method comprising the steps of
displaying on a display first and second interface elements superimposed with video
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 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 motion action;
and determining a user input based on a relative position of the first and second
interface elements on the display.

BRIEF DESCRIPTION OF THE DRAWINGS



the camera coordi nate systemof a "Stationary Styl us
and Moveabl e Virtual Keyboard" approach. Figure 3

W@ bw#es5H16 | owchart illustrating an al gorithm PCT/SG2006/000320
i npl enented by the systemof Figure 1. Figure 4 is a
schematic drawing illustrating an inplementati on of

the "Stationary Stylus And I\/Qveabl e Virtual Keyboard"

approach using the algorithmof Figure 3. Figures 5A
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schematic drawing illustrating an inplementati on of

the "Stationary Virtual Keyboard And Myveabl e Styl us”
appr0aLs Lsheys enchamgiér dramwingodf & gugmerted Feality ARY system in

aabmw.c@mthew@aabad.mbhmwe%wﬁoﬁ met hod of providing a
virtual interface according to an exanpl e enbodi nent.

Figure 9 shows a schematic diagramillustrating a
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i ment
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AR systens and net hods descri bed herein can provide a
virtual user interface in which only slight user
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sy'sfét:ﬁf)fﬁﬁﬁre Sone portions of the description which
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used by those skilled in the data processing arts to

con #‘ ectively the substance of their work to
fe%ur g%?:v | G ﬁustrate racking 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 illustrating an implementation of the
“Stationary Virtual Keyboard And Moveable Stylus” approach using the algorithm of
Figure 6.

Figure 8 shows a flowchart illustrating a method of providing a virtual interface
according to an example embodiment.

Figure 9 shows a schematic diagram illustrating a virtual interface system

according to an example embodiment.



the art. An algorithmis here, and generally,
concei ved to be a sel f-consistent sequence of steps
wo e@diosigi¢ o a desired result. The steps are thPGESG2006/000320
requi ring physical mani pul ati ons of physica
quantities, such as electrical, magnetic or optica
si gnal s capabl e of being stoged transferred,
conbi ned, conpared, and otherw se nanlpulated Unl ess
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e present specificatlion, scu33|ons utilizing terns
such as "cal cul ating", "detern1n|ng , "generating",
"tracking", "capturing", outputting”, or the |ike,

refer to the action and processes of a conputer

te or.simlar electronic device, that manipul ates
D%ﬁﬁ'kghr\%ﬁ%qwﬂgﬂa represented as physical quantities
within the conputer systeminto other data simlarly
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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
displays presented herein are not inherently related to any particular computer or other
apparatus. Various. general purpose machines may be used with programs in



particular control flow. There are many other variants

of the conputer program which can use different
w@oowosdild | ows wit hout departing fromthe spi rP€T/862006/000320

scope of the invention. Figure 1 is a schematic

draw ng of an augnented reality (AR) system 100 in

accordance wth one enbodi negt of the invention. The

AR system 100 conprises a canera 104, a conputation
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The computation device 106 used in this embodiment is a personal computer. It
will be appreciated that other devices used for the computation device 106, include, but

are not limited to, a notebook or a personal digital assistant.

The camera 104 used in this embodiment is a standard IEEE FireFly camera that
communicates with the computation device 106 through Visual C++ and OpenGL
software. [t will be appreciated that other devices used for the camera 104, include but
are not limited to, a USB web camera.

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



110 and the canera 104, may be provided as an

integrated unit in a different enbodi nent. The
w@eowposHté on device 106 receives a first signaPC1/8€2006/000320

conprising data representative of the video feed from

the camera 104 and generates a virtual object in the

formof a virtual keyboard 108 or a virtual contro

panel and a stylus 126 and controls the display of the
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Alternatively or additionally, the computation device 106 can control another

display device (not shown) such as a normal computer screen. The other display device
displays similar content as the head mounted display 110. [t will be appreciated that the
user may use the AR system 100 based on the display on the other display device
depending on the comfort level and preference of the individual.

The virtual keyboard 108 and the stylus 126 act as interface elements of a virtual
user interface that facilitates user input to the computation device 106 and, via the
computation device 106, to other peripherally connected devices, such as the remote
control device 124 for control of the external device 102.



in a conputer, for exanple, but not limted to
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2XeS 218. Further, the reference marker 216 serves as

W anchor to which the virtual keyboard 208 wi |l be

| ocat ed when the reference marker 216 is sensed by the

Came§éti$9éry S-EDM%AJchﬁoveable Virtual Keyboard
With reference to 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 to a pre-defined
shape recognised by an algorithm 300 (Figure 3) implemented in the computation device
106, 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 algorithm 300 (Figure 3) implemented in the computation device 106



virtual keyboard 208 noves across the field of view of

the head nounted di splay 110 when the canera 104 is
worpaeasiime r esponse to user input, for exanpl e, PET/SG2006/000320

head novenent with a head nounted canera 104. To form

the augnented i mage where the virtual keyboard 208 is

superinposed over the referegce marker 216, the

algorlthn1300 (Figure 3) of the conputation device 106

sehRRaBsYly 2lighsearacre meeidinatemeysteny (GRS axes 288 totve WSaxes 218.
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Rt s CFRG i3 BOVRR IESPONSS 10 Uteianeids forexatple, i fiom head
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canera 104 intrinsic matrix. While remaining on Figure

2, the operation of the "Stationary Stylus And
Mov e b fasm\the taugineitey linagalhepthe aittoal Ieeydséiﬁ rdo8asl supdrinposed

f t he I | thm
O\Feﬁ' tﬁél,' ﬁ&r@née m%_ﬁé EI gorggh%r'tggb 32 é?lon device
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software in the conputation device 106 (Figure 1). It
will be appreciated that other software can al so be

used to encode the Ahgod[RMWB00 (Figure 3). At the (1)
start 302 (Figure 3), the stylus 226 is displayed at a
pre-programred | ocation in the field of view of the

headyiBpé! 34 eg @llymr@YMligX ¥, 'Elgm Whidg a?@ﬁasb%mélg%n lmgge point

stationary during the Syst’ém oper ati on
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thataeiateatho 4V B3 218 &pther@OS Lhe ah@fsajeﬁﬁtéﬁy Balgahe Slfinsié PSrameter.

Adl 3) will superinpose the virtua
t%g%rﬁ%@ﬁg%é@@# tg'?(e the reference marker 216 is

seen by the user through the head nounted display 110,

t henghie Fendlmin rent.ed i The viktual

keyboard 208 ln%ves in T he tﬁge(%'g Ei@hv?g\;ﬁ\? oféﬂaﬁ%nat%agdy'us And

mﬁghlpé@rﬂgﬁl Keyhgard 1approach is described with reference to the flowchart used
by the algorithm 300 of Figure 3.

The algorithm 300 (Figure 3), in this embodiment, is encoded using ARToolKit
and Visual C++ software in the computation device 106 (Figure 1). It will be appreciated
that other software can also be used to encode the algorithm 300 (Figure 3).

At the start 302 (Figure 3), the stylus 226 is displayed at a pre-programmed
location in the field of view of the head mounted display 110. The stylus 226 remains
stationary during the AR system operation.

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
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The threshold level can be easily changed and customised to the dexterity of the
user by suitably modifying the algorithm 300 (Figure 3).

Figure 4 illustrates an implementation of the “Stationary Stylus And Moveable
Virtual Keyboard” approach using the algorithm 300 (Figure 3).

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 setting the Z coordinate in

Equation (1) to be zero, assuming the intrinsic camera parameters are known.



mar ker 416, a virtual keyboard in the formof a
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wo edogosaiee marker 416. It will be appreci at ed PEESG2006/000320
ot her keyboard formats that can be superinposed,
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When a user noves the head mpunted device (not shown),
for exanple, by noving his head, the display of the
virtual keyboard 408 will nove correspondingly while
the AtibmdtRRd@IBE raﬁot%ha«khmawcaﬁeram%% byl R8%hat the
has thu? been f whe he user wearing t

CHBRIE HhieRd @&??QC@ 'Pﬁfdﬁar éﬁ%mﬁﬂe\mtm CB@P@eFWfﬁﬁéhe feference
market UG, @byiebls keybasrel i tHeefoshybiua 'ﬁ%@n@n@rrﬁﬁekéybbéﬂdah% is

@ﬁ)%@%‘%ﬁﬁ\f%y@ ?%Eeﬂfgé?a@%g‘aé 'trﬂ’%%ﬁ SREEEAIRS At ather keyboard
fodnaqsluayt pars ibei supetmpvsd, a:tcmdd@asmt mgn&fnn?.{w 165 @l mdbile phone
| I Nn
S5 P o e YRl AP B TR ol s peamote. by
maying bis 24, the digplap Io&l}l'ledlnrmaékeybnardofostvhbmaeé toreeskendingly while
thé%?ylustéﬁ% rbﬁ%ﬁmﬁrstaiti%a[ry.By, all owing the stylus 426 to
etter

remal n over t M longer than a threshold
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Stationary Virtual Keyboard And Moveabl e

StylusReturning to Figure 1, in the second approach,

the Slhde}tHé'Aﬁ‘%féﬁﬁerckl%gm tfon c‘ﬁBﬁ&He‘ég %d&s ﬁ'{eﬁﬁ%ﬁ% Jser based

the field of view of
onvmﬁv qoh%atgtr?qed@d from the camera controls a dlsplay Iocatlon of the virtual

keyboard 408 on the display based 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 associated with the virtual keyboard 408 can be programmed to
include controlling electronic items, such as TVs, fans, and to access computer

applications, such as sending emails.

Stationary Virtual Keyboard And Moveable Stylus



126 noves across the virtual keyboard that is

di splayed in the field of view of the head nounted
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approach, a tracking algorithm 600 (Figure 6) enployed

by the conputation device 106 is, for exanple,
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1(%@@%%% bith%rﬁ@ HSb§Y9 ARTool Kit and Visual C++

software in the conputati on device 106 (Figure 1). It
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600 (srgerem)ag conigaebdith Xeubghies el @lbut Bf thB®ap 565 Qn@fhevéb?‘%ack the
Ehe head nount ed di splay 110 as shown in Figure’5B.

aUgrrent ed image is thus formed, whereby the user
per cei ves through the head nount ed di splay 110 that

th j d 50 f the ' . )

B R A AT i
Keybeard dknglr MoveadteaStykigaapirogcht ik elesafbeB0th @fdr@idel t8\RS flowchart
usgag}nse t%%@()%pﬁﬂwgﬁt ep 604 (Figure 6) and

analy eterm et her the cap 502 has the sane
col our characteristics as the physical object tracked

I N aReefgdritih 600ERDRS6) In fhl%eerﬁ%qlﬁ &?coﬁ&i UgIFﬁ 'ARToolKit

t he same col our charact’éristics

angfsueFt ¢t seftvgre inthesomgutstiepdeis 106 (ljtguuee B) it withee appreciated
thdReter s6tviele Gan bR Be E8Ed BYerch¥eihe algorithm 600 (Figure 6).

The algorithm (Figure 6) initiates at step 601. At step 602 (Figure 6), a virtual
keyboard 508 is displayed at a pre-programmed fixed location in the field of view of the
head mounted display 110 as shown in Figure 5B. An augmented image is thus formed,
whereby the user perceives through the head mounted display 110 that the virtual
keyboard 508 is part of the user’s environment, where the virtual keyboard 508 remains
stationary.

Data regarding the cap 502 is retrieved from the camera 104 in step 604 (Figure
6) and analysed to determine whether the cap 502 has the same colour characteristics
as the physical object tracked in an earlier instance.



neural network enployed by the algorithm 600 (Figure

6) is trained to "recognise" the cap 502 col our and
wepabhssiihie al gorithm 600 (Figure 6) to subseqRens&3006/000320

track the position of the cap 502. In the training

procedure, the algorithm600 (Figure 6) specifies a

training region 504 on the cap 502, as shown in Figure

5B. Training data is then obtained fromthe training
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rocedure, each frane ca ture e camera
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Wi ndow 506 with a centre being the Iocation of the

tyl nth evious frane. Data re senti ng
t he <§r3,|t Jothed) hiand. of then &oledi 05302 P HRG? shares dba sageed colour

cheeataristios am:ltl:w gHYSichlSobjey lﬂﬁacké’ti iR éméerﬁérahﬁﬁﬁceqtqge QﬁHﬁtﬁtn 600
BB e P e ok om v
eagqug instahcasiretpuaed)r This prondeaché mdtant@egﬁrautJMHthcﬁﬁI@éIisém and

esults, an activation point wll be
Sa%ﬁ] :ﬁgct g%h(‘%?\ﬂn%h will be projected onto the display 110

to formthe stylus 526 seen by the user at a

par tih Giepad1ol (?‘f\gfu?é‘&)a él{\(&e Bhtﬁtnhe ug eqruré Ef UP]&%?%%%% 8§gmentat|on

be contlnuous tr
ProgadHree dp tidis ﬁ@gmefﬁgﬂqweme efch fremstOﬁb’lulsedSWStmemmem/ 104 is
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W, ndow 506, substanti a I me execut
beg]g%ﬁ épcﬁt'(ljb‘?f the, ﬁt,y@g@ZG in the prev:ous frame Data representlng 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 resulis.
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 stylus 526 seen by the user at a particular instant. In this
manner, the cap 502 will be continuously tracked as the user's finger moves with
corresponding movement of the stylus 526 seen by the user. As tracking is restricted to
the localised search window 506, substantially real-time execution of the algorithm 600
(Figure 6) is achieved.



(Figure 6) is achieved. Step 612 (Figure 6) involves

user selection of one of the plurality of active keys
wWG3R7mstié n the virtual keyboard 508. This is BCTB@we6000320

by noving the cap 502, which in turn noves the stylus

526, until the stylus 526 is in proximty with the

virtual keyboard 508. In step, 614 (Figure 6), the

al gorithm 600 (Figure 6) determ nes the duration the
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procedur e | e training
procedure is corrpl eted, the training results will be
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initiates the algorithmo ng the sane
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600 will automatically load the training results in

step MﬂS The user can al so choose to re-execute the
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changes. The new training results will be saved
automatically. Turning to Figures 5A to 5C, in the
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st%é ggi 59 og\ﬂ%ﬁ oﬂﬁg gx{éﬁf NP §f,§}:rua% 15 compqeteg the training results will be
saved automatlcally 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 to 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.

Turning 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
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on a relative position of the virtual keyboard 708 and the stylus 726 on the display, the
AR system can be arranged such that only slight motion (finger movement) is required to
operate the virtual keyboard 708.

It will be appreciated that in different embodiments in this approach, the camera
may not be head mounted, but may be stationary placed at a location so that the object
worn by the user, such as the cap attached to a finger, is within the field of view of the

camera.

The functions associated with the virtual keyboard 708 can be programmed to
include controlling electronic items, such as TVs, fans, and to access computer
applications, such as sending emails.



The functions associated with the virtual keyboard 708
can be progranmmed to include controlling electronic
w0 e@nms31sach as TVs, fans, and to access CcOMpuPEr/SG2006/000320

appl i cations, such as sending enmails.Figure 8 shows a
flowchart 800 illustrating a nmethod of providing a
virtual interface according §® an exanple enbodi nent.
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conmput er program bei ng executed within the conputer

The method and system of the above embodiments can be implemented on
a computer system 1000, schematically shown in Figure 10. It 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.



system 1000, and instructing the conputer system 1000
to conduct the nethod of the exanpl e enbodi nent. The
w@e eovplasare syst em 1000 conpri ses the conputer nRCB@2006/000320
1002, input nodul es such as a keyboard 1004 and nouse
1006 and a plurality of output devices such as a
di splay 1008, and printer 1010. The conputer nodul e
1002 is connected to a conputer network 1012 via a
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It will be appreciated by a person skilled in the art that numerous variations
and/or modifications 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.



1. Avirtual interface systemconprising a canera; a

processor coupled to the canera for receiving and
wEe@cesHIcg vi deo data representing a video ferdI/SG2006/000320

captured by the canera; a display coupled to the

processor and the canera for displaying first and

second interface el enents suR§rinposed with the video

feed fromthe camera in response to display data from
CLA#MIBr ocessor, the second interface el enent being

di spl ayed at a fixed location on the display; wherein

1the RURRER: ﬁgﬁa%%}gﬁ%%ﬁ"\[&&h@n action of a user based

on the VI romthe canera, controls a
di spd agmer@cati on of the first interface elenent on the
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lod e oéﬁ&ew as claimed in claim2, wherein the
PEeBHaR Y58 and

Péct conprises a stationary object,
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2.the AABLRN| S &EH\'&HWCI&& 1 %eﬂ?ﬂﬁ [quz)r&?e%go J?aclés {Pl? motion action

V{%St emas clained in any one 0
of\the veembassd anj tragking rﬁ?'éi'w@a'@evee&nmta r@iﬂﬁ@wes@@cbcaptured in the

vidkyeed bAd e camatg ol panel, and the second interface
el ement conprises a stylus.8. The systemas clainmed in

clains 1 to 6, wherein the second interface el enent
3. The system as claimed in claim 2, wherein the reference object comprises a

stationary object, and the camera is moved under the motion action of the user.

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

5. The system as claimed in claim 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.

7. The system as claimed in any one of the preceding claims, wherein the first
interface element comprises a keyboard or control panel, and the second interface
element comprises a stylus.



conprises a keyboard or control panel, and the first

interface el ement conprises a stylus. 9. A nmethod of
wWee@visiing a virtual interface, the nmethod conPrT/SGr96/000320

the steps of displaying on a display first and second

interface el ements superinposed with video feed froma

camera and in response to di gplay data froma

processor, the second interface el enent being _

di spl ayed at a fixed location on the display; tracking

ga Motinarsyaehi Q8 clgfmé?j Hs®imbasss 69\{?19 hie g1ved§de§§p<g>ptterface element

received fromthe canera; contr
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user input based on a relative position of the first

and second interface el enents on the display. 10. A
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10. A data storage medium having stored thereon computer code means for
instructing a computer system to execute a method of providing a virtual interface, the
method comprising the steps of

displaying on a display first and second interface elements superimposed with
video 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 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 motion action; and

determining a user input based on a relative position of the first and second
interface elements on the display.



