WO 01/99045 PCT/ SGOO 00091 A SYSTEM AND METHOD FOR USE | N DETERM NI NG A
CURSOR POSI TI ON  BACKGROUND OF THE | NVENTI ON The present invention rel ates
to a system @ndogget hod for use in determining a cursor pagTidc¥oddY
capturing the position of a lighted area on a display surface, to be used
as the cursor position. Mre specifically, the lighted area can be one
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hi ghli ghting and slide changing in a fixed, preprogranmmed order. If an
action such as clicking a nouse has to be taken to highlight an area or
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which are projected by a projector connected to the computer. Unfortunately,
arrangements to date have not allowed the easy highlighting of a portion of a
displayed slide, nor flexibility in the order in which slide presentations are given.
Moreover, even using slides in a preordained order, most arrangements do not

allow the presenter to deliver his presentation without disruption.

For highlighting alone, it is possible to use a laser pointer to direct attention to a
particular area. However, that area is not highlighted beyond the light provided

by the pointer.

The least disruptive system is to provide the presenter with a remote control
connected to the computer by a cable. All he needs do is press a button to cause
highlighting or change slides. However, this system can be awkward if the user
wishes to move away from a set spot, due to entanglements of the wire and a
limited length of cable. Moreover, it only allows highlighting and slide changing in

a fixed, preprogrammed order.

If an action such as clicking a mouse has to be taken to highlight an area or

change an image, although clicking the mouse itself is not a laborious task, it still



WO 01/99045 PCT/ SGOO 00091 involves the presenter in pausing to execute
the clicking action. First he nmust |ook at the nouse and screen, and then

nove the @w@EB00450 the right position. Such a system al sedmedoioods t he
presenter to a snall area close to the controlling conputer for easy
access. A longer pause in the presentation can be expected if the

present er jrflidifdss tHed présintéiy phlising tb eexesvite @he icligking ramtiodl Firds henmust
alternative, the above problens can be sol ved by engagi n%gan assistant to
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I nstruction. Finally, there I s specialized presentation application

sof tware, which shows each highlight or slide for a predeterm ned tine.
However, #scdn aliétadive, thecabiavespropleniscan tbiers'ohmcbbylehgagingsmnassistaant | f

there is an' erutlo for nstance b% gen%ﬁ of t eaudlgﬂ aski ng
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of the presentation relative to that programed, thus ruining t
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the position of a |lighted area appearing on a first image on a display

surface, &gwﬁltben@struqtmt | mge neans for processing an i mage signal and
for outputting a first 1image signal corresponding to a first inage;

Finally, there is specialized presentation application software, which shows each
highlight or slide for a predetermined time. However, such software requires
perfect timing on the presenter’'s part. If there is an interruption, for instance by a
member of the audience asking questions or seeking clarifications, or if the
presenter loses his thread or gets his timing wrong, this can seriously disturb the
flow and timing of the presentation relative to that programmed, thus ruining the

presentation.

The object of this invention is to provide a method, system and/or apparatus,

which allows a presenter to deliver a presentation with reduced disruption.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention, there is provided apparatus
for use in capturing the position of a lighted area appearing on a first image on a
display surface, comprising:

first image means for processing an image signal and for outputting a first

image signal corresponding to a first image;



2 WD 01/99045 PCT/ SGOO 00091 i nmage processing neans for receiving a second
i mage signal corresponding to a second inmage and for determ ning, fromsaid
second i na@ey1/98b@nal , the position of a lighted area in sgdd/s 00011 Nage;
wherein said first imge neans is operable to update a data position to
correspond to the position of said |lighted area superinposed on said first

i mage, as det ghah@ProdBssHR MeaBI6r RICBRATS hRecoR@NMPagd Bighadppar at us can
for exanple be enbodi ed by a programred or dedicated micro-processor or by
conput er efreaperding e aisecondiimage anskios drterpiiving: Biemsaid seapnd BRagid t he

i mage pro g of said conputer and
oper abl e %@%%ng?%?ﬁl%nog @'ﬂ‘lg§edé%osg$9%r?gg érﬁ.g g1 ghted area to said

first image neareréinrsaigfirst imBGe ey s apferabiliedo upapts adatapositidnhg to a
second aspect of the present ipvention there is provi ded a system for

capt ur i ng SPHESPRRT 19 Bi¢ RSIton PHFRIE JoRIREkAER HIRGMEMOsPdl weélrstdmﬁsp. si ng:
appar at us Q%eﬂé}%‘ﬁe? %é §+%S%%659§ providing said fi rsjt i mage
a@e Base

onto a display sur n sard-first image signal fromsaid
apparatus, and for providing a blanking inage or no image during a

' mago captiid AP Qrfiéasrﬁfés' APIE B otiod bV SBRAT ISR oo R an

i mage of %‘ﬂbl‘é) SioeBE S gtgrsgq\,v%?éd bl anki ng period, and providing
said second |nage S|gna ald apparatus; wherein said apparatus is
operabl e to determ ne sai d p05| tion of said lighted area fromsaid second

comr i se6 HheTis O agr EaRS fopRir A F RGO e PpRRsrng ceaTyh

onto sai dpgbit@pufsidd atRushgPsdid eomputer drithbsstadlee® supply the
determined position of said lighted area to said first image means through a
RS232 port of said computer.

According to a second aspect of the present invention there is provided a system
for capturing the position of a lighted area on a display surface, comprising:

apparatus as above;

image providing means for providing said first image onto a display
surface, based on said first image signal from said apparatus, and for providing a
blanking image or no image during a blanking period, interspersing said first
image on a periodic basis; and

image capturing means for image capturing said second image, being an
image of said display surface during said blanking period, and providing said
second image signal to said apparatus;

wherein said apparatus is operable to determine said position of said

lighted area from said second image captured during said blanking period.

This aspect also preferably comprises a laser pointer for directing a beam of laser

generated light onto said display surface to provide said lighted area.



3 WD 01/99045 PCT/ SGOQO' 00091 According to a third aspect of the present
I nvention, there is provided a nethod of capturing the position of a

| i ght ed awer18004 | mage on a display surface, conprisinggdigs@vep®of :
providing a first imge corresponding to a first inmage signal on a display
surface; interrupting said first inmage on said display surface on a

periodi c p@ebfding &R&Rhird BepattdT the ?k@sﬁﬁt v ep@ibh Other® @ plovitiedea hicghdedf ar ea
onto said display surface on said first inmage and during said bl anking
periods; FcrREYEINGAPE MosHipnOiveliginad iaregen acinrgs an aglisplay sHacedf sai d

| ighted ar ' ' .ay surface during one of said blanking periods;
determ ni ﬁgﬁ}pﬁ%m@;e%tggéggi d lighted area in said second i mage; and
updating a dat proddingi aofirst @hage sgrrespeading to adirsi imege dignalon djspiay t o t he
determ ned position of the lighted area. Preferably the second inmage is an
i mge of §U8f"§‘f:‘yl ay surface during a blanking period, such as during the

flyback periodifbriph@kafd @5t i) oh 8did ASpial shifadRAa peflodic GASRY area
froma pointer such as a |laser polnter Is then the only detail 1n the
second i megeh tinkeewith\eeblainkimgreericdl, so be operabl e to determ ne when said

data position corres s to a funct.i.o rea of said first.image and to
oper at o one. or PROTEO § Iderctied orisSat i oh cueas themBbTasaAnG,
condi ti onguRhg AR blahRMgSEesbdef edet ermi ned condi tions may conprise the
condition that the functfion area is at least a highlight area and said

dat a position irsagetcaptiringda secontbinmags @omprisirgad imageof saiddighded ares sai d
function is todgi I ig@% sa(ijd.functi ﬁn i g%rleal.ﬂ The isai_d pr edet er m ned
condition?nrﬁ%'/ S e YILPYF 8 S?H aHRd PEREYFon

determining the position said lighted area in said second image; and

updating a data position relating to said first image to correspond to the

determined position of the lighted area.

Preferably the second image is an image of a display surface during a blanking
period, such as during the flyback period of a projector providing the first image.
A lighted area from a pointer such as a laser pointer is then the only detail in the

second image.

The invention may also be operable to determine when said data position
corresponds to a function area of said first image and to operate one or more

functions of a function area when predetermined conditions are met.

The said predetermined conditions may comprise the condition that the function
area is at least a highlight area and said data position is determined to
correspond to said function area, and said function is to highlight said function

area.

The said predetermined conditions may comprise the condition that the function
area is at least a further action area, said data position is determined to
correspond to said function area and said lighted area changes in a

predetermined manner, and said function is to perform said further action.



area is at least a further action area, said data position is determned to
correspond to said function area and said |lighted area changes in a

pr edet er myigagd 99mganer, and said function is to perform sai pdiRdodo@ooorct i on.
4 WD Q1/99045 PCT/ SGOQO 00091 In this instance, the predeterm ned manner

may conprise said lighted area being detected in said second inage at a
position corresponding to said function area, then not being detected in
said second image, then being detected in said second inmage again at a
posi tion dethisdpdaaeadhe predatarmingdinanneliaay camprisersaid ighted area bemgnot

posi i on Caieed  BARERORA 08 o Y R T e PR oty thidBn ey, °

surface behagynot beingeaibtacted it vasicsecopp dmagegthen seing dietedted irf saide is
present, and/or in the first image signal. According to yet another aspect
of the m@@ﬁ?i‘@ﬁ“agﬁé‘ﬂé'ﬂ %t%)P%'F'GB@OHﬁﬁB%ﬁ'DQ t‘?é?'d fyBetiqR Breas Wherels

proj ecti Oﬁhégéhssl | g\ﬂt Bang eREREL G nB 'tﬂé’n rQSé ﬁﬁme‘&f l%hﬁﬁté’fr ime.

projecting s es and an 1 nage capt |ng V|ce for $aki g pictures
of the projected slides, said apparatus conprising: determnning neans,

oper abl e ceive.a signal fromsaid.i neans, .sai d signal
repr esent ﬁﬁ'& |Hﬁ§g‘;tl§’”o‘?aqhb§@tfé{r%9ﬁ9°£'tfc§f‘ t‘fﬁ“}ht% gigg‘ ngr% ?’P\ﬂ%d'safébh ti onal
| i ghted ar, t id
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i nst ance tanel/ardn dnaxfirdtinpagesignal.s preferably al so further oper abI e to

determne if said lighted area perforns a predeterm ned action and to
output a nouse double-click signal if such an action is determ ned to have

occurred. Adeonding e yeBaRGREr adpection e inveRAtioH, Qhéféei% pﬁ@f/'&:ﬂé@ra?)péfétu@f&ceSS' ng
a signal representing an inage of a substantial Iy bl ank display with an

addi ti onaluskiwith aglidaneajestionesysiposhaying arassruteppusiusing slisleshe posi tion of
Sl d |1 O G cBl 3rc@Bthd QagRHRL Sl A ShH1Ahg bRVRLTSP iy boRied! the

det erm ne
of the projected slides, said apparatus comprising:

determining means, operable to receive a signal from said image capturing
means, said signal representing an image of a substantially blank display with an
additional lighted area superimposed thereon, to determine the position of said

lighted area and to output said position as a mouse signal.

In this instance the determining means is preferably also further operable to
determine if said lighted area performs a predetermined action and to output a

mouse double-click signal if such an action is determined to have occurred.

In another aspect, the invention provides software for processing a signal
representing an image of a substantially blank display with an additional lighted
area superimposed thereon, to determine the position of said lighted area, and to
update an image signal to place a cursor at the determined position of said
lighted area.



lighted area. 5 WD 01/99045 PCT/ SGOO' 00091 BRI EF DESCRI PTI ON OF THE

DRAW NGS The present invention will now be further described, by way of
non- | i m t@ig (@eo,xanpl e, reference being made to the accomamdoo@odoigur es,
in which: Figure 1 is a diagramof a position capturing systemin
accordance with an enbodinent of the invention; Figure 2a is an exanple of
a proj ect iBRIEH DESORIPTAONSOF dHE mRVINGIg use of the present invention;
Figure 2bis a view of a projected i nage during the flyback period; and
Figure 2c is an exanple of a new slide image DETAILED DESCRI PTI ON OF THE

| NVENTI ON e r t ' o th an
enbodi rrentTﬂg? HF%?M Iﬁ\\l/énrt[ W'P&Wabge@%%ﬁde 9:8\5/%?,\“8? \,V§¥ acﬁh'g&gﬂ@gtgp%nt of
Fig.1, a mamptegrrefe‘réng@bem@tmadatoﬂmae&m;ba@mgi@ngumg,dnsmgdal s which are
passed to a projector (6). The projector projects imges fromthe signals
onto a screen but during a blanking period, such as its flyback peri od,
proj ects ol i mage
on the scre urgagsgnédéﬂré? e f ysgldrﬁbagrl o g%%ﬂ‘n@?a E;%o‘”dnce ﬁlg%t' ed at
t he screeremimﬂlmptufttnemm@m during the fbeack peri od, when only the
spot fromthe |aser pointer (3) is on the screen. The captured image is
sent to a processor to determne the position at which the |aser pointer
i's pointimggureBH & Q@bﬁah@l@bpa'#ﬂﬁécﬁ&w bha tQBl'EB%Iﬁfe ﬁﬁége bl&m‘@@@é%ﬁ thée
position of its cursor on image, the signal for which it”is sending to
the proj e@resenttinvendiont that p05| tion. |If the position of the spot is a

hi ghl i ght function area, that area is automatically highlighted. 6

Figure 2b is a view of a projected image during the flyback period; and

Figure 2c is an example of a new slide image

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 is a diagram of a capturing system in accordance with an embodiment of

the invention.

As a very brief overview of the embodiment of Fig.1, a computer (1) generates a
series of slide image signals which are passed to a projector (6). The projector
projects images from the signals onto a screen but during a blanking period, such
as its flyback period, projects no image. A laser pointer (3) is directed by a user
at the image on the screen, even during the flyback period. A camera (7) is
directed at the screen and captures images during the flyback period, when only
the spot from the laser pointer (3) is on the screen. The captured image is sent
to a processor to determine the position at which the laser pointer is pointing.
This data is provided to the computer (1). It updates the position of its cursor on
the image, the signal for which it is sending to the projector, to be at that position.
If the position of the spot is a highlight function area, that area is automatically
highlighted.



WD 01/99045 PCT/ SGOO 00091 In a nore detail ed description, a presentation
programme nade up by the user and containing a nunber of slide imges is

pre-| oadeggqilvoog first i mage neans, such as a conputer (EPsclopo@iare a
nunber of software packages that allow such a progranme to be witten

easily. Upon activation of a command by the presenter to start the

present at ijama nidke detdisd @esdériptiop! ecesentdtion mbgwmm@mad@t@ bpcthii e
first imge S|gnals and transmts the imges (franes), one at a tine and

as requi r &nd eentaiRingaduinbenPlslide images l(segreége%%@tara ket irage MRS, ect or
or ot her r e e LS em
back int O%rl rs% %n%%%gh%ﬁi :E Zpéltép?ééj ec@%@ggﬁﬁg%a sr% %ﬁgggggﬁé{ ?g{wsu h
as a projsechi apresgaeane tAnb@mﬂtdreeaéllysu_dﬂmra a%;hvatmn of ghosmnmiamdFby.tRa. To
ensure that the | at est nal omthe conputer is the one being

proj ect ed PrE# ﬁ?gi %’T g’&ﬁeggaﬁl@ cthﬁsﬁ%@ll't?r PESSHSS tihe W‘P&@g"’f‘ﬁat i s
proj ect ed t n e y,from
top to ba?‘?i%wr%aﬁfﬁ%‘é“ﬁg%o S g By R R e o Bhe et oo
to go fr ortimén@ndoas oequibed kit antiegeopravidingt meass d6) anebuss annoverbead her e

ti | f, | 5 . |1 d Thi t
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Wi thin t heyRKahRFHiRE |rﬁage§ rvﬂﬂbH"%iré rbjlé%ted BRELal disPaf)stiFfaed ( p%acﬁfé% a
di splay surface is actually bl anked out. However, " since the flyback period

is in ml prejectioniscreehe lhm&nampjﬁaommba stidsis mnwngm Fig.2alet ect or register
any change on the display surface. When an inmage is projected onto the
di splay surface (5), the presenter may wi sh to enphasize an inportant

aspect or T kesufesehali fiRelatebe imbhendigral @bni Rke @uﬁp@t@eqS tﬁbl §n§86b|ﬁ§ done
by illumnating a desired Eoleon on the displayed % using a
e

| i ght ed arsgaiecter) . thendrejeghng ddeyie I@l@pnsst@nﬁm fﬁf@? sng tt lr@ﬁi%l’dﬂ?t darface
by the usgiro{éﬁfé?)g As W{H“é %ratl'(ogt{%ra-glyt‘&b% éya 8 19%' ?I’\ﬁ%cri] rép% gﬁlﬁ/eﬂ"om FE&) nter,

whi ch produces only pot as emtirng
to bottom.

The time period for refreshing the image, i.e. for the beam to go from the bottom
back to the top is not instantaneous; in fact there is a time lag of, for example
1.5ms or a few milliseconds. This time lag is also known as the flyback period.
During the flyback period, the screen within the projector and from which the
image is projected onto the display surface is actually blanked out. However,
since the flyback period is in milliseconds, the human eye is not fast enough to

detect or register any change on the display surface.

When an image is projected onto the display surface (5), the presenter may wish
to emphasize an important aspect or otherwise direct the attention of the
audience. This can be done by illuminating a desired position on the displayed
image (10) using a lighted area (11). The lighted area (11) is pointed at the
display surface by the user using a pointer (3). Typically the pointer is a laser
pointer, which produces only a spot as the lighted area, but other light emitting
means can be used. Even so, the lighted area is likely to be small and directed
only to a part of the aspect of interest. Light is emitted from the pointer (3) when

an activation button or other means, usually located along the casing of the



means can be used. Even so, the lighted area is likely to be small and
directed only to a part of the aspect of interest. Light is emtted from
t he poi ntatp 1Bposshen an activation button or ot her neans,pcagGubloyooh ocat ed
al ong the casing of the 7 WD 01/99045 PCT/ SGOQ' 00091 highlighter, is
depressed. Such pointers do not tend to transmt light only periodically,

or if thenighlightdre i9aidpPesdedl. VerSudte virt8® to Abtendlus i thehdnhie lighy gk
time, when no image is projected onto the display surface, the onlé et ai l

is the poerpdisally,ighf thavoret e pryiadt isrveryniesy sBods Thyiss Beingithe ygadkh. n
t he di spl d i 1 u ri ' 2 1] e of
t he head gﬁ%’%ﬁ&?ﬁgdn E?% ‘%ﬁﬁf%%ﬁ@n%n@%@@ap u‘r%;l héﬁ%g\b&c%&ggl%ﬂ%s a
di gi tal Cgbimrofdigimefrant e poirdéer. eThizdisads tshshowlh $plRiy. 2bur Oaake displaged
positioned to capture the whol e scope of the display surface (%) onto

whi ch fir dPageaifiss lightedirga Wasdd benarpesiing dnphermidgleistitee head gt &g amed
to synchr @B[,&R Yﬂp[ééépe fl yback period of the projector (6), so that it
will be acpl va?ed 0 capture the displayed i mage (10) only during the
flyback period. This is done because the systemis only, in fact,
interested in the paosition . of a point of light fromthe pointer and the
onl y 111 ot gt eNiSesdet 5 @ daite Kl D) AR P RS R S er i od
is the lig S6idacd. itk PSAMPPLARLR theIRoleLpBUS tREHIAPSURhcd i S
practice is that no processing Is required to renov unwant ed materi al .
Even assui®nhgnto ocigskifirgt iimages arepdisplayed. i t Tdles imageosapiuringeevice is
possibility of a m,sreadi,ng of the.correct positi as.there.mght b
multipl e PROSGRIMER Jo SVnehianize it yic YRgiPER offtie Rdisdd’ Blosd dhat it

radi ationyimtnattivated tot Beptes tREtdispiaheednrigea(10) 6@ _t&lﬁrﬂg;_ tHEgIObhSk @
second inmage and is processed into a digital signal. This digital signal

i s sent apedodelbisds dengdeasagsalthe systept iscedlyi indagk diergsted in ther positien ance

the x and o & BMiAICEE r Thé rolllbF anBr AT Bat Bar ST 5RE R
surface (5) during the flyback period is the lighted area (11) from the pointer. The
obvious advantage of this practice is that no processing is required to remove
unwanted material. Even assuming processing is not a problem, it also removes
the .possibility of a misreading of the correct position, as there might be multiple
bright spots in a displayed image (10) which have the same radiation intensity as

the correct lighted area.

A captured image is a second image and is processed into a digital signal. This
digital signal is sent as a second image signal to a processing means (12), for
instance in the form of a separate unit, which processes the signal to determine
the X and Y coordinates of the centre of the lighted area (11). From the
processing unit (12) a further signal, the X-Y signal is sent to a transmission
device (8), which transmits that signal, via a wireless method, e.g. by radio or
infra-red to a receiving device (9). The receiving device (9) is connected to the
RS232 (mouse) port of the computer (1). Having received the fransmitted X-Y

signal, it sends these coordinates to the computer, as a normal mouse would.

The computer (1) treats the X-Y coordinates of the lighted area (11) as a data

position. It is deemed to be the new position of a cursor as it would appear on



processing unit (12) a further signal, the X-Y signal is sent to a
transm ssion device (8), which transmts that signal, via a wrel ess

met hod, ew@® o1Pyossadi o or infra-red to a receiving devi ce §3)sGoblsvo1
receiving device (9) is connected to the RS232 (nouse) port of the

conputer (1). Having received the transmtted X-Y signal, it sends these

coor di nat @fe it irh8gé geRBiREd by aompmmlorrrwéﬁn\roﬁ@ﬂnfbr (s&ﬂé@n?on‘l@ﬁrﬁmtbﬂ)
treats the X-Y coordinates of the Iléhted area gll as a data position. It

i s deenedig eomeaied UneitigBEICESSA Wipdates (e eHIMesT PUrseb pogitigpftada ape thaho
01/99045 Fq{sgﬁ%o cur%chéﬁ bRl LERAS, %P‘?\rtﬁeet?%tq a@ogéerggéttseént fd S Own

noni tor (scre I'S connec or updates the
current cprsjectopds), tswthatlat appaatstinathe pmjebted)lﬁaetedmagﬁheH@wwer iCd nat so be
included in the first |mage signal sent to the roj ector so that it
appear s | REERRSPY Jft te Hghted araagél) Wovigbs to at legst mﬁprwetesrs%tty tRhen

t he llght& m&ea (11) is visible to at |east the presenter with the

poi nter. Ing this system the pointer can be used in a simlar manner to
a nouse. It allows the presenter to operate a function of a function area

for exanp I n the utton, di splayed on.a first

necdi ng ¢ BB IS REE e BERIE ATk bR R, Ty SHBIBEN TG I arpter: 1ehus
he direct %nf»kre tﬁelpré@émét t@esera‘te af fun'cﬁ@ﬁtof%{‘ﬁ.mféﬁgﬁ%tréé rror*%%hww @ ar ea
on the displayed first 1mge (10). Thi e an undefined ea as It
appear s i forrhef ianfagiéqn displayes omedfitshémage, wﬁbrouihae@ilmg itoiusg amowseray not .

F ' t t slid t '
sore. o hePTai ghec baRiL Rt cmatety dpup St porteve Se8LAl on
posi tion ¢ist asROPridedelnfined fUHASH afediohdthel élsﬁﬁa)yednﬁrtst #hag@ (hopctiHm
automatically, such as the conputer changing t first Hgge signal to

hi ghl i ght mayabe famundefinas: e@aaaﬁﬂtcﬂpM$ iy the imageirr @defingd @nec . Itmrws t he

2 i e el ML 6 OB i P BBl e, epagen vl

a further hg equi
"next program” or some other function.

When the lighted area is determined to be present on a position corresponding to
-a function area, it may initiate a function automatically, such as the computer
changing the first image signal to highlight that function area and/or making a-
sound etc. Fig.2c. shows the slide of Fig.2a. with the head of the figurine
highlighted. Alternatively a further action may be required to initiate a function.
Some function areas may include both automatic functions and functions that
require the further action. Such further action may be that the user clicks twice in
quick succession on the activation button of the pointer (3). By clicking twice, the
pointer is turned off for a brief period. The image capturing device captures
flyback periods with the pointer on, then with it off, then with it on. The computer
determines the time gap. If it falls within a predetermined maximum limit and, on
both sides of the gap, the lighted area falls on the same “button”, the computer
treats it as a double click on that button by a mouse. No non-automatic activation
of a function will occur in this instance if the two periods of light are directed to
different “buttons” or if the lighted area simply wanders off the “button” for an

instant.



Some function areas may include both automatic functions and functions that
require the further action. Such further action nay be that the user clicks
tw ce i n w@guiidkogguccessi on on the activation button of thed@@dwesoq3). By
clicking twice, the pointer is turned off for a brief period. The inage
capturing device captures flyback periods with the pointer on, then with

it off, then wekbndte@BodibéntCefmpmg anvertrine kg ﬁ@@ﬁbhéaftum?g@&/icé f(7ytisfal l's
within a predetermined maximum|limt and, on both sides of the gap, the

| i ght ed al&e@eEIMEd ol CRetWeanall "iagasnon thre dispigyt svrfage.catpwavess the
doubl e cli | L viat| f a
function \%n9 F?m’gg?éf%f] &H@ﬁlﬁ% ﬁageaﬁtbgﬁ cﬁ?g m% mi)@t)%](r%:ﬁgédgsﬁqoa? (?tlt (li)')é' tcoglpgrtg
directed tioe irdagé eaptured luringrthe flybatk pelied|to ghtligitabsigaalsionpeyprosassing of f
the "button"” for _an instant. 9 WO 01/99045 PCT/ SGOO' 00091 In a second
enbodi mentM&ANS HeE)i nvention the i mage capturing device (7) is progranmed
to capture all images on the display surface. However, the synchronization
with the image providing nmeans (6) ensures that it only converts the inmage
capt ur ed duthirtyettodimgbbok theringehtion eelaliegi toathesirgage capturing devices@i ng
means (12). A third enbodi t of the inventigp relates to the imge
Cant ut | ng 29l BENg PyOOBGAMRAR RGP Gy EIRGES.  DISCUpE th ERimis AhGABTIras: s

time it tiaRsHd iMagd 2615%3 Ff&@ssﬁ@%@gné .eﬁ'hégabrlbgé‘%égﬁg? e |S?€ Z?Tﬁgﬂﬁs( 12).

The processing neans _I'n this™ instance is | mage
from the fnsthnesk ipabledo identiyr thehimagsh franftheaflgank peredr eittierathironghv t h

the projecting device nd.tc%. co te the. XY coordinates. Synchronization
between t SETHAEG O SIBEARMNRAWER thie)Proiiing devics ARt P tpaRUE B € Vot
necessary cobrdifaies e ByhehritatiopUbettidndtHee iMa§é Wapt@ingFdevice th)aand fike

captured i mages include the flyback period if inages are otherw se

capt ured PERICFHNG slguiset isynotanseessany Hn dhiszambodineartutss aawd benwseful to
processi ng IEANShAL e JOSHUAY iMBYSs ACRIRCETS MPURCEENSY ¥Ry ghals In

otherwise captured too infrequently. Also synchronization ensures that the
processing means (12) does not have to process a number of image signals in

order to find those that correspond to the flyback period.

In terms of processing of the second image signal at least, the present invention
allows various options. The processing means can be provided in the image
capturing device, between the receiving device and the computer or in the
computer, e.g. using the computer's main processor. The problem/ with providing
it between the receiving device and the computer or in the computer is that it
means that whole images are transmitted. This may require considerable radio
bandwidth, i.e. about 5MHz. It is preferable not to use the computer's main
processor as the processing means to determine the X-Y coordinates, so that it
does not use too much processing resources. Of course it depends on the power
of the processor and the hardware arrangements. The X-Y coordinates have
been exemplified as entering the computer through the mouse port. Other ports
can be used. Further the X-Y signal can be as a change in position from the last

time rather than as an absolute position.
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order to find those that correspond to the flyback period. In terns of
processi ng of the second i mage signal at |east, the present invention
al | ows vawicoum9esst i ons. The processi ng neans can be provi ded/SGoonbm®1i nage
capturing device, between the receiving device and the conputer or in the
conputer, e.g. using the conputer's main processor. The problemw th
provi di ngAsi for lile¢ weanexibas reexteeen ribe devioae contbdrients divpytare all; preferdidy

Coaui 1o cOMsTHIFBKEHEA rarBRERPaIT, TP £ Sl o Sveyer bl ok o
not to us@nlibRs GRETRNERADIE. NBONINSBArRECHEfecBNind) AnAI P4 BN Téised Ban

determ ne the X-Y coordinates, so that it do€s not use too_nuch processing
r esour ces bedeppedswith eletifeniyscanductive pahte or tibret bptip cakles Jbis wadld: be

har dwar e arrangenments., . X-Y coordi nates have, been exenplified a

ent e ng ERECRGRpARERl e oRreeReShE ERHRS et i Fiofist bu Bealdag.
Further t hifade aptlihy dédce.be spuld @é&@gﬁg 8blRGd|tidriymit frferm@mglét@ﬁha éine
rather than as an absol ute position. 10 01/ 99045 PCT/ SGOQ 00091 for
t he connesidn®s Rowe &0 by 488rhixelArcmpyonishprovidenagpraximately, 24r Mbids asry by

cabl e, exg o] r ] SSI of .t - Y, S| t ot her
options a @BQ‘G& ﬁ"g%lépr?ﬁ@gfeﬁtﬁgp aé%eﬁﬁ%/er %’c%ﬁggﬁj ﬁgﬁgﬁénﬁ?éggphg%tg%%qué I ces
can be r ¢pl anre@ctdd threldtbhé ©anoreadiskiotiare. cable or fibre optic cable.
This woul d be especially useful if the processing neans cannot be provided
in or near the 1image capturing device. It should be readily able to
transmt t =Tl SRSy S 8 ' I ul d
provi de a[.)rg‘%o@i%r% g‘%‘@%@ %Ylgé g&?s pélgag?d q?‘ﬁoéé)gﬁ%ﬁng%%%g%e %{I)qta%%\@?have
t o be dir atthbygle cnzdodiesio-tigitak pedcesaing bhovldnbe cavailable ati onun stage hor e of
the others. The ipmage capturing device does not need to be digital. It can
be anal og@ow tEPﬁQﬂPEﬁOEEéVB el PV iNGi RTRPE$HBG 8&ANSy shoul d be avai | abl e

at sone stage to allow the signal to be processed by the processing neans.

The above embodiments show use of a projector, such as an overhead projector.
However, the type of image providing means is not so limited. Other types: of
projector can be used, including ones with no flyback period if the micro-
processor provides blank images, as is discussed later. There is also no reason
why the display surface could not be a CRT, LCD display or LED display, most

likely incorporating the image providing means.

Preferably a laser pointer is used as the means of providing a lighted area on the
display surface. However, other means, apparatus or method of providing a spot
or lighted area on the display surface can be used, provided it can be directed
manually by the presenter and can be captured by the image capturing device at

the relevant timing.

A double click on an activation button is not the only possible method of
activating a non-automatic function of a function area. Some other method can be
used to stop the lighted area hitting the display surface for a while. Alternatively,
activation of a non-automatic function of a function area could be achieved by
changing the number, shape, size, colour or some other aspect of the lighted

area, in a manner that can be detected by the computer. Because the non-
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The above enbodi ments show use of a projector, such as an overhead
projector. However, the type of inage providing neans is not so limted.
O her type@ou$904pr oj ector can be used, including ones w t ACTV8GHU/apbgIC k
period if the mcro- processor provides blank inmages, as is discussed

| ater. There is also no reason why the display surface could not be a CRT,
LCD di spl aytamaﬁcEiDn@tiem; ay funciist aréak ateyusuallyr gfaa Hiperthat bee actagaegby\a di ng

nmeans. I. a_laser pointer u ang of rOVIdI a

" ant e aPBbBRobkr S Birthse e Rie SarbRC e e Tertate o o

met hod of i Gh Mgis aspeRfifcatioh thi Mokl a%?e@ct% b @ %Bbéé’séyrtl?)aé‘cﬁlvﬁfé‘ be
used, provided it can be directed manually by the presenter and can be
captured Bych finatienge capturing device at the relevant tinming. A double
click on an activation button is not the only possible nmethod of

activating a non-automatic function of a function area. Sone other nethod
can be uyedrd mqu'obhﬁ’n lthagththe tomiaenitdyl M6t Bhabll Bddeermief ascurately a

while. Alternatjvely activation of a non-automatic function of a functlon
area coul w%éoalaﬁn&féaemplnt@ﬁdu@t rRjative t thbbpagem dde prajeging,coriess the sone

comput or - Thead e RYE s 23 5 1Ga e BRI ridsifin SR b AP RE Y 11

functi onsimégé.uret alternatieads & hawus tiid cymplter demesatehalcalib@tiontslide! ethedy a
doubl e- cl | ck of a conputer nouse, the term "double-clicking" and derivative

terms is ‘Qlféfeﬂo'r‘??rt'ﬁlpao"%tﬁgcqtfq el SRegifis tféﬁcﬂ%“%[h?f Hris jcafib rﬁ%‘@ﬂ Hderrkssary
to activa her y not
be abl e tg Hg?ejtfq %}k%&quttﬁﬁhéﬁﬁ @“t&hd 3 b 05| ﬁ@ﬂe‘f P% EQBFeOslts%? QP%ESH ﬂr]g'fiat ive
to the i na@hodtlsmsep!r (11] aﬁbrmgheummpaterhe Therragmptmdm’t theinndetdemines the set
at a predeter.mn Ition rel to t 0 mage. An .
ot or hat s PESHENTS B NS A TThIBr g criehal BBAMEE oM heiTds dapturing
Lglglh}) r Qf: g%@?le:ﬁedog%ﬁﬁrﬁ%saéll FUtMRY HefePRfidd Sodifists BATthe AssBngtibhsthat the

lighted area is, at this time, pointed at the test portion. This would be a usual

method employed when the system is . ported around or tends to need

recalibration on a regular basis.

Another option for calibration would be to use a calibration slide, having a grid
array or the like, and calibrating without using a lighted area but during the non-
flyback period.

The above embodiments assume that the position of the pointed light is
determined using the flyback properties of the projecting device. In an alternative
embodiment an alternative blanking period is used. In this instance, the
computer generating the image signal can be used to generate a blank image
signal producing a blank image at regular brief periods. For instance, this could
be done once every 500ms and only appear for 40ms or so, i.e. for one frame
period on the projecting device, assuming 25 frames per second and 2 fields per
frame. However, the frequencies ‘and periods would depend on the projector
used. For instance, one that produces 70 frames per second, without interlacing,
would display a blank frame for only about 14ms. In this embodiment the image

capturing device can be synchronized but this time only to capture the image
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doubl e-clicked (or the return button of the conputer is depressed, or sone
other nethod is used to informthe conputer). The conputer then determ nes
the posiwoomwisthe |lighted area fromthe signal incom npCT/sGM/a0he | mage
capturing device and calibrates all future determ ned positions on the
assunption that the lighted area is, at this tinme, pointed at the test
portion. dbrisg woeedal blenkaimege pericds.hodditiphallyedr attematibelys yist erodesspay t ed
around or tends to_ nee rtgcal i bration on a reqular basis, Another qgption
t

for cal i bM&AN8nWisHIGT ds (e JeainCmpiss ArPErsTi UeSORWTTAG" M PN B r ay
or the |ikencrBriz68! bR bHdmMBeMrishdted! ShRIt@ ddnSiie? & 3sigitis Fibnghd he

non- flyback period. The above enbodi ment's assunme that the position of the
poi nt ed | ingkge icaptutingedavine diuwrinignther hiankl yragsk pprioger tDeterminatioe i tjeect i ng

device. | I t . di t | t ti bl anki i

used. ‘i n PRREOR qEdin BointEe JBRE AN FidherunBrasinAganaen 1Akt P g It be
used to gppRKlicicembBdfi&ntsEbfe bfdrkifhadtisOssial ke Bla dMitel i%@@s&sr plagul ar
bri ef periods. For instance, this coul be done once every 500ns and only

appear foblagBiwagesso, i.e. for one frame period on the projecting device,
assum ng 25 franmes per second and 2 fields per frame. However, the
frequenci es and peri ods woul d depend on the projector wused. For instance,

one that M=pgusssputers dames hpee tse peoshssiMd power tpriduaeithe blanOihabel spl ay
a blank frame for only about 14nms. In this enbodi nent the |rrac? capturing

devi ce calP Be @Wam%ﬁwzealyb@tshpm whilg, rRuicninat daey ape ok netiee !lewwgléser;sﬁz VO
01/99045 lfg%’/efrgt%ggggél %%Phgdggbatr@% %gtg %ér‘gglar?'e periods. Additionally or

alternatively roce nmeans, is the main conputer
processor or some other unit, can be synchronized or otherw se instructed

bl k. | naQBOHSH RSSID ke WhHG HBe9e HABH (IAGSSaaPt M a1ot i Deploialbeankgn: -

and furt h@{sP4PEEA™ Btrf8Nalfi8BeniBl6n Rl d8&stagnd r?néﬂ?e occasionally, at least,
thereafter, they can carry calibration data, for example in the form of one or more
shapes or character patterns or strings. The position of the calibration data in the
images provided by the image capturing device back to the computer would be
determined, so that the position of pointed light on a projected image could be

accurately determined.

Although the described embodiments use a light emitting device, there is no
reason why the light cannot be generated on the display surface itself, for
instance if the pointer emitted UV light to which the display surface reacts by
luminescing. Alternatively, a non-visible beam can be used without a reaction by
the display surface, or with a non-visible reaction with the display surface,
provided it can be "seen", i.e. captured by the image capturing device. In which
case the computer would need to include the cursor in the first image signal, so
that the cursor appears in the image on the display surface, for instance as a red
dot, and the presenter can see where he is directing the pointer. The term
"lighted area" still covers such embodiments; they can still be distinguished by the

image capturing device and computer.
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previ ous enbodi nents. The bl ank i mages could be plain white images or plain
bl ack i nmages. Many conputers do not have the processing power to produce

t he bl ankwigmgesss t o be displayed for only a short while, gumtiladert hey
are not noticed by users. Therefore a special graphics card may be
necessary. Another possibility, using these blank inmages is for themnot to

be total | yn bihitnldesctiptisre atheaterih ecophpiiter ovarPrmsejubitdedR-t8p A shp-tapd
maybe occasionally, at |east, thereafter, they can carry calibration data,

for exanplc@nmytense flopinieastlso diovery ©thehapearatys dhal el drropidet Bendrsdr
strings. [ td £ i L i I \J by
the 1 mage "Aageon EL AndimatBofé MY PRt Sk AhE T Bre IROES PROCHSEES o
that the position of pointed light on a projected i mage coul d be

accurately determ ned. Although the described enbodjnents use a |ight

o Lt g HOWTICES 1aaEY anpalar 10 aes s 1t e i GhA amBte SN GaOn R on

t he di spl it f inst i boL,n 1t i ght
Lo whi ch Che el sn o Sorplst im, 15 ARBGAEN WSF, RO kPefiey phgyrsthre

non- vi si bl(goftwane) caith b witkoutwhardwarea Ferdlodr, dine byverttioa cowdglranpdibumforice, or

"Seen-, 1 b SaylpebbIR) i< Aetdaraioeln. iR <Rle B8R ARect R

conput er weghd need to include the cursor in the first image signal, so
that the cursor appears in the inage on the display surface, for instance
as a red dot, and the presenter can see where he is directing the pointer.

g <t i nou SRR B PrBeRhel 3. PR Wy Gl el LSl 55558 B remoas

PCT/ SGOO @9Rshtiohn Wiiles wite avé doneitieré goringarily Cappliehons @Y &f hal@r ebgire
desk-top and lap-top conputers. It at |east also covers other apparatus

that can @heatredheraethodsaccargdingetostheniventionl is wedk paitest fortpiblisoaddress of
the 11 ght edya%ied WHE Gy LSmB" 8 ¥ cBRiputing and projection equipment is involved.

Since certain changes may be made in the above method without departing from
the scope of the invention herein involved, it is intended that all matter contained
in the above description, as shown in the accompanying drawing, shall be

interpreted both as illustrative as well as covering the specific that is mentioned.
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It will be readily apparent to those skilled in the art that the present
invention can, at least inits sinplest form be enbodied just in a

conput er wigagraegse (software), with or w thout hardware. pedrsdeiooost he
invention could readily work w th equipnent that is already available, in

terms of a conputer, a projector and a CCD. Here we presented a preferred
way to realize the nethod accordi ng tgldikss 1 nhvention. Wiile we have
considered primarily applications in a hall or lecture theatre, the nethod
according to the invention is well suited for public address activities

wher eby sone form OfAtPg’ it %if&gu?%fé gﬁ&gﬁ%@ﬁgggy&ﬁ%%ngh%a QPé%' ved. Since

certai n changes may ern eparting from the
scope of the i mppebring onex fishirhayelonesldisplayi surfategocegrisingt al | matter
contained in the ag,ove, descriptiogn, as shown in the acconmpanyi ng draw ng,
shal | be interpret distiBragedgenns RtRraeesaing anege sionad @adifagowtRetttigeci f i ¢

that is nentio : a%?é%;b réﬂsgyf Clains 1 Apparatus for
use in capturi ﬁ%@%%és/ggﬁé{] 0 cﬁgg ed e{%gg%;g%’peari ng on a first inage
on a Icli splja%/ surf?cértntagermod:s_ﬁrgg {rfej:anstfo'r rege/ ir:@arsecbnd irpggeesigt-:riahg ?_n itmage
signal and for outputting, a first,.imge sjgnal  corresponding ,to a firs
'mage: | nage prOBESEPRYNHA eI IBIAGR AN, CEIRIBIRING RO S sapond
corresponding SRR o6k htagt Vi NE5E, AiSaLd: second

i mge signal, t'ﬂgago& ti’oﬁbiﬁ&gl I ghét g% ar@éﬁéﬂ]ﬁ‘gﬁﬁi dsefgfe)cg]rll éibgr’age; wherein

said first inmage neavteren spefisdilimage ogans s epatable toppsliate aatad corr espond

to the position o i ghted.area superi said first i

f. id | d ,
ot o hog by DeilioftorisiaeBd 1815 nasfigh oPRRRTIgn ot SmarliiesdbiE ) o7
1, wherein sai GaRPR@BAGROR GSEMITeel by SHHURBgBHEcddsing micmee.

2. Apparatus according to claim 1, wherein said second image does

not include said first image.

3. Apparatus according to claim 1 or 2, wherein said second image is

an image of a display surface during a blanking period.

4, Apparatus according to claim 1, 2 or 3, operable to determine when
said data position corresponds to a function area of said first image and to
operate one or more functions of a function area when predetermined

conditions are met.

5. Apparatus according to claim 4, wherein said predetermined
conditions comprise the condition that the function area is at least a
highlight area and said data position is determined to correspond to said

function area, and said function is to highlight said function area.
6. Apparatus according to claim 4 or 5, wherein said predetermined

conditions comprise the condition that the function area is at least a further

action area, said data position is determined to correspond to said function
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3. Apparatus according to claiml or 2, wherein said second inmage is an

i mge of a display surface during a bl anking period. 4. Apparatus according
to cl ai mwo ®/996453, operable to determ ne when said data pgeagdoo@ioo1
corresponds to a function area of said first image and to operate one or
nore functions of a function area when predeterm ned conditions are net.

5. Apparat us aggss BhaGaidlightad Arda chBgjed i £ praticheaiase haneY as@Bdidt i ons
conprise the condition that the function area is at |east a hi ghlight area

and sai d data pégtionds te pedetrasgichiithes asien.espond to said function area,
and said function is to highlight said function area. 6. Apparatus
according to claim4 or 5 wherein said predeterm ned conditions conprise

the condi 7i.on that Appdratustdceordingo tlaimis, Whes¢inasaldiptdieterndnédon ar ea,
said data position is deterninaig,to correspond to said fupction 15 WO
01/ 99045 PCT/ SEERMSHRPIPIHESSauh Aokigd frea Eﬁtr@od%t%f&ddﬁmgewda'mage

pr edet er m ned ™ i td I St f (e B ction.
B appar at Us. acangiHiA ot Abndi el o furetioh F1E5, BEF ARSIl ACeler
conpri ses sai din sgidtssstoadeamalge] thepndetieg detedted esald second imagg @gait ata
position corresponding to said functipon area, then not being detected in
Sai d second | mRESNOPBTESEPAYNgdP S HNCHOR 2ren eRIRD ThRReIToskali Ptar a

position corre ! S i i i od of not
bei ng. det et cd o e e B o .

Appar atus according to any one of the preceding clains, wherein the said
data positjon is a cursor, positipn. . 9, aratus accarding.to ¢l aim8,
wherel n aursor |s AHREGuSatcR i 1o apf PBE < i eRERai SdmS aatal -
position. 10. Appasidlditadoehioniiva dsel goditich.or 9, operable to display said
first

9. Apparatus according to claim 8, wherein a cursor is included in said

first image signal at said data position.

10. Apparatus according to claim 8 or 9, operable to display said first
image on a monitor, with a cursor displayed on the first image at said data

position.

11. Apparatus according to any one of the preceding claims, wherein
said first image means and said image processing means comprise

software.

12. Apparatus according to any one of the preceding claims, wherein
said first image means and/or said image processing means further

comprise micro-processor means.
13. Apparatus according to any one of the preceding claims, wherein

said first image means and said image processing means comprise a

unitary processor.
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I mage on a nonitor, with a cursor displayed on the first imge at said data
position. 11. Apparatus according to any one of the preceding clains,
wherein @@ @bbgsst 1 mage neans and sai d i mage processi Ng praETRONIPr | se
software. 12. Apparatus according to any one of the preceding clains,
wherein said first inmage neans and/or said i mage processing neans further

conpri se MUCr o- pr oc appeiratiatsordidy tA\BRRbAE &F tifs pRIcEdIY tiairs)fuaner of t he
preceding clains, wherein said first image neans and sai d i nage processing

means conpri secﬁmﬁﬁ'ﬁlrtga?yn?ﬁ'@éessor 16 WO 01/99045 PCT/ SGOQ 00091 14.
Appar atus according to any one of the preceding clains, further conprising
a nonitor. 15. Apparatus according to any one of the preceding clains,
wherein daid |ight épparatasieccardiog td any ohe gifithd preveaingsiaimgovingrein  16.
Appar at us accor dj to any one of .th recedi ng clains, wherein: said
first inmage rreéﬁg]?@tﬁd@é !ﬁ%PO‘n&ﬁ’HF%& fEPmr?a@gebP%'E‘Eesrm ng means is

provi ded outside a housing of said conputer and is operable to supply the
determ ned position of said lighted area to said first imge neans through
a RS232 pdbt of sai dppampluseccolding fo aygbeedf the pegredingigairhe wiosretri:on of a

| ighted area on a dis surface, conpri 5| aratus according to any
one of the precedi n&aﬂ ﬁ%magwnﬁrlgglqﬂw %ﬁfrﬁ&)for provi ding said first

i mage onto a displ aléaléi#ié 6roc€§§1ﬁ9 rﬁébr%ﬁ‘i'scbrf){nﬂéﬂ duigee ashmg bf eapysai d
apparatus, and for provi | ank |n? | mage or no inmage during a
bl anki ng peri ogomputer and i IS operable to supply the determmed position of said lighted

area to said first image means through a RS232 port of said computer.

17. A system for capturing the position of a lighted area on a display

surface, comprising:

apparatus according to any one of the preceding claims;

image providing means for providing said first image onto a display
surface, based on said first image signal from said apparatus, and for
providing a blanking image or no image during a blanking period,
interspersing said first image on a periodic basis;

image capturing means for image capturing said second image,
being an image of said display surface during said blanking period, and
providing said second image signal to said apparatus;

wherein said apparatus is operable to determine said position of
said lighted area from said second image captured during said blanking

period.

18. A system according to claim 17, wherein said blanking period is the

flyback period of said image providing means.
19. A system according to claim 17 or 18, further comprising a laser

pointer for directing a beam of light onto said display surface to provide

said lighted area.
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I nterspersing said first inmage on a periodic basis; imge capturing neans
for inmage capturing said second i mage, being an inage of said display
surface dwig n@eg@ d bl anki ng period, and providing sai d Rq@uoictdye
signal to said apparatus; wherein said apparatus is operable to determ ne
said position of said lighted area fromsaid second inmage captured during

sai d bl ankong peri @dmelifod 6f caftlieny aesposition of a lightddared olehage onds d
bl anki ng period is the flyback period of said image providing neans. 19. A
syst em accor di AigPidy syracs, comypisig theustepeoficonpri sing a 1 aser pointer for

' ghted area. 17 woPBobgRE Bt ede FoBBaEHYG 1o AR BieR 08l T P g ¢ ne
position of a digphesudaesn on a i mage on a di splay surface, conprising the

steps of: providing.a first im corresponding to a fjirst imge signal on
a display surface; RRIEPHSHERGIISHINAGE 'étsal%%ﬁfé'adrﬁuéfé‘icﬁ%%ﬁgﬁ‘?d@urface

on a periodic ggi’ ﬁacﬁ"ﬁﬁﬂe Witis M’éﬁﬂng pté!riﬁaki ng period; pointing a lighted

area onto said display surface on said first imge and during said

bl anki ng peri ods; i pagdingaplighted @rea satmsaididisggay sadfape onisaid first image  of

said |lighted arﬁlﬁa on sai.éi %ﬁgﬁ{' aﬁ su&f_ace during one of said bl anking

periods; det eARAHYIENGFUd BEOKRGORENSai d 1§ ghted area in said second

i mage; updating a ¢ahge RABHUrING R 586Hd Meadd dMstiding 8h ilhaBE®f kgigcor r espond

to the determ ned posi ionéofrr@he I 1 ghted Ssar’ea. Fgrl. qA met %@d acclor ding to

cl ai m 20, wher éghteskareafarn said idispjay sarface during one of said blanking periods;
determining the position of said lighted area in said second image;
updating a data position relating to said first image to correspond to

the determined position of the lighted area.

21. A method according to claim 20, wherein said first images are
provided on said display surface by an image providing device and said
blanking periods are during the flyback period of said image providing

device.

22. A method according to claim 20 or 21, wherein said first image
contains at least one function area and further comprising the steps of:
determining when said data position corresponds to one of said at
least one function areas;
determining when predetermined conditions are met; and
operating one or more functions of a function area when said

predetermined conditions are determined to have been met.

23. A method according to claim 22, wherein said predetermined
conditions comprise the condition that the function area is at least a
highlight area and said data position is determined to correspond to said

function area, and said function is to highlight said function area.
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provi ded on said display surface by an inmage providing device and said

bl anki ng periods are during the flyback period of said imge providing
devi ce. 2% A/9oeishod according to claim20 or 21, wherei n mgaisGobioo®i | mage
contains at |east one function area and further conprising the steps of:
determ ni ng when said data position corresponds to one of said at |east

one functi2an areas; Aleleghod atcgrdingetd daiat2? o 23natheesindiald pregletarmingd ; and
operating one or npre functjons of a function area when said predeterm ned
condi tions ar e CQBHEIORS COMRIISeR0 Copdiienthat theFunalioparesds At leastafyrther cl ai m
22, wherein saids ! W | td sl kL 1 t he
function area iagtlgﬁ%l%gd%agﬁil% ||g [sl(gér%gﬁg{r%g tg;q%gtegg?g&)gcgg%lpﬁgﬂ&@
determ ned to eoea esgeadil lightediadea thangeim apesdetamdinedindarinercandsaids t o

hi ghlight said_functioon area. 18. 1/ 99045 PCT/ SGOQ 00091 24. A nethod
according to CM?Q?{OQQS&;? p???’”ﬂﬁ@l‘mﬁﬁ'%ia&gﬁ?edet ermned conditions conprise

the condition that the function area is at least a further action area,
said data position is deternmned to correspond to said function area and
said |igh2éd area chanmgpdisod accorgingdetaaim Aédwhersire saidgnddstaimtingdunct i on i s

toi B hr otiot er e ke fidhed ATEh Reind e fad R <o Secoll Gtad" T "
sai d second inmggg OP@siticfh Wééddh@lir?)[d%@%ﬁﬁ’&tm dreasStiet fdiMeinPdeerdy then

not being detected in said second inage, then being detected in said
second i mage adapaid sgcond ineget them keing detrniad inysaid seapad image gai, iabn

ot et orm ned PP BiRer el 08 SRR Eob e MRS B R gtoct i on

syst em havi ng @0t bapid dstected is no longer than a predetermined length of time.

26. Apparatus for use with a slide projection system having a computer
producing slides, a projector projecting said slides and an image capturing
device for taking pictures of the projected slides, said apparatus
comprising:

determining means operable to receive a signal from said image
capturing means, said signal representing an image of a substantially
blank display with an additional lighted area superimposed thereon, to
determine the position of said lighted area and to output said position as a

mouse signal.

27. Apparatus according to claim 26, wherein said determining means
is further operable to determine if said lighted area performs a
predetermined action and to output a mouse double-click signal if such an

action is determined to have occurred.

28. Software for processing a signal representing an image of a
substantially blank display with an additional lighted area superimposed
thereon, to determine the position of said lighted area, and to update an
image signal to place a cursor at the determined position of said lighted

area.
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produci ng slides, a projector projecting said slides and an i nmage capturing
device for taking pictures of the projected slides, said apparatus

conpri si ngio 018064 M ni ng neans operable to receive a sighagcthsqmosdiid | nage
capturing neans, said signal representing an i mage of a substantially,

bl ank display with an additional |ighted area superinposed thereon, to
determ ne the position of said |ighted area and to output said position as
a nouse signal. 27. Apparatus according to claim 26, wherein said

det er ni ni R§- neans  PssSYsieMhapPagiisel eofiwargdor captyeng the gpgitioh gheed ar ea

perfornms a pr r.m i 0 =) Lek signal
if such an ac;ﬁgﬁ%ﬁiéspeagkegﬁgﬁg% %w@%@%@ﬁ@&@@&g@%@?@ ?gér
processi ng a sihgreihbefops desnibety with refergaceto and asbitustratedin thebl ank di spl ay
with an additional |ighted area superinposed thereon, to determne the
position of saP§CPMGANKAILBWINGSnd to update an inmge signal to place a
cursor at the determned position of said lighted area. 19 WO 01/ 99045
PCT/ SGOQ' 00091 29. A system apparatus or software for capturing the
position @&0.a |ight&dmetlead ofhcaptdiirgptreypasitidmota lightegirayed danoa opagabe a

substantially as  hereinbefore described, wth reference to apd as

I ustrat ed | nOTSRAY SO SHpSRGTANLS Agtemagoradnstitad. i ERIEReatP « ne
position of a ljgHEfusraadmtse éé@gﬁp%iﬁ% dfHeiRbay surface, substantially
as hereinbefore described, with reference To and as illustrated in the

acconpanyi ng draw ngs. 20
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