; e3e8445D6@<X868T8\f 41 1 1 J U N 2003 A SYSTEM AND METHOD FOR USE | N

., DETERM NI NG A CURSCR PGCSI TI ON BACKGROUND OF THE | NVENTI ON The‘pﬂeQHdN 2003
invention relates to a system and nethod for use in determ ning a cursor
position, by capturing the position of a lighted area on a display surface,
to be use@ SYSITEMANDMEPHOD FOR USE (N DETERMINING. A CURSORPEOSIFIGR can
be one that 1s pointed at a projected I mage generated by a conputer and the
capturing apparatus and nethod all ows the point on the inmage pointed at to
be determ j iAher i ovided to a conputer's system and
di spl ay. GWCS@NbFGF izl IﬁWI\Pﬂ vi sual or audi o-visual presentation
system for presenting visual or audio-visual itens. People often give

presentations using. prepared slides, generated bté a conputer, which are
proj ect ed Th¢ RIesRBY bwestor saiaes tar wystem ardmetbed fonusetinrdatemyining a
arrangene ; i i I jon of
o i op! ay o4 sf PoSfiof, B7¥Aplinatnbpiiiidr 6 £ ghtet! SH8zicila ithidy s, 1o
pr esent at bensseat as ghe aursdibpesitien., Muenspecifically, ithe dighteda apgee can dienede

order) nost ,arrangenents dq not, allow the presenter to deliver his |
or esent at At 15POGY AliaPiRierted image aenaTRiRshbY mycampHisT and fe Garturinge t o

use a |l as j } t ii i ; t hat
area i s naPPRCAR b el ailowd hE it ANREIC R aPtoRe deleiRiR. 001
di srupt i vwithythteeinfosmatiorppoovidedt oeapecawmputesis aystima andndisplayontlt bbas a
connected tq.the conmputer by a cable. Al he needs do is press.a button to
cause: hi gRPTHETH5e0R A g ey fsual pesrbtatid S Som Br ResiengBo diRdalr o 1
t he user wrah8®-¥iudMiehsgway from a set spot, due to entangl enents of the
wire and a limted length of cable. Mrreover, it only allows highlighting
and slide changing in a fixed, preprogrammed order. If an action such as

s ! . " ogram : |
a1 though OB S RE e BHERe LYY HisP-REY siied Pl BT A BofhudRO°) |
J UN zogelriicrh/ﬁwqxojebfedoEgsamrgredtasr pamécdlgd tto meecunr?utd;]re Urifortimately,
action. 1 rst e S (0] at the use,and ScCreen, . t n noye the
Cursor t oRTRRIPENIS [Ro8Rte SiRveciiinalovigd dmneaey paidhting of repacdier to
a smal | ayRpIH)erssided an'?Ie%B'i]Ft%% kthed SrdHTAUYRICh | Mte G ¥e ARHBAS areA‘gWH?\g]?r

pause in the presentation can be expected if the presenter drifts™too far
away fronMaieovemieveniusing stidesiira preordainad tardeatmnost atrraageinents @e sistens

Fovever . atod,fd prERRd FilvaP Bls i ERbnteRofi il pletintdFI7 1 "%

m sunder st andi ng the presenter’'s instruction, since instruction in this
instant iIs ng_stl,y | ikely to be thr,ou%h hand si gnal.s or gui et ver pal

i nst ruct i 5RS NigRlightirg algnes i is RPSHNIR AP disp ?!ﬁ?@g RRinteRée duersatentionnte a
wrong i 9pbhidristed! HERETeITHRRE aft RI AMRHRRGNEAURYBndRHBNYidHE pRGviged or
occurs, the presenter nust sti stop to give tThe instruction. Finally,
there i s bpdhe abinted presentation application software, which shows each
hi ghlight or slide for a predetermned tinme. However, such software
requires perfect timng on the presenter's part. If there is an

i nterrupt TRB, lehSf digtGhtec SyStent isReNSbvie tHRE pPesErReIC ithsKi rRInctasdntNs or
seeking clarifications, or if the presenter |oses his thread or gets his
tim ng w eagheetad o thmceorpputridiva gableurdl b aepdsWoda pressamytion te wause

present at | rel.ati r (o o i.ni h i an.
The- obj echeyBftiR of Soafies flbg” RGN, ud SVRiehhsah s eREuRLEARp Uoet
appar at uswighdsCto Bldvevaway fiops eNsEt spet, daki tveentanglepneits adfi the wiré fandeguced
di sruption. SUMVARY OF THE | NVENTI ON Accor di ng. tg a first aspect of the
present i Hndadilengthiafeable. sMereavalety oappallaws Bighfightingand stide changiggtine
position qf | | ring on a first imge on a display surface,
conpri si ngzﬁ)%idr Egb}rﬁg@ﬁﬁgg?\’@%@r processing an i mage signal and for
outputting a first inmage signal corresponding to a first image;

Iif 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
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2 .11 J UN?2003 inmge processing neans for receiving a second i nmage
signal corresponding to a second i nage and for determ ning, from sai

second i mage signal, the position of a lighted area in said sdcﬂ)ndﬁma
wherein said first inmage neans is operable to update a data position to
cor 1 esponfydifed fie AYSLEARR iRMoARISh lth DeBiR AR LIRS HBRBACHRP 1Rahfls[ I TSt

i mge, as determn y Sai d 1 mage” processi ng neans. I'S appar atus can for
exanpl e Heolkrtdteatiobye aana sgreamathdothetiehovatthd carsontg the eighopositiohy

“mmbe. pr AR P RSB A RSB AN A ETOIHoE 3 O ER doseite DR Rmroey
oper abl e & iR 44 AESRETABAGBPBLLLO Bfe SRisdnldiBh! ) Be Soberesdt d

first i mage neans t a RS2 of sal d conputer ng to a
second agheqreséntehdrifis ésefar awayefronothet domtrelling gomputded a system f or
capturing the position of a lighted area on a display surface, conprising:
appar at us as above; image providing neans for providing said first imge

t d. , . . . H . 1
onto a di ,@@hﬁ?@ﬂﬁém@? th®ab8de ‘b’i‘(ﬁlil%l;rlﬁnéér’f BE SolRIELY b dgbm%ﬁgnmoanki g

apparatus, and for providing a b g I nmage or no |
peri od, icondicd e snage shadgé. iHewevengenew sat péprakdéms Isasfases asich antje

ns, far i sai.d,second i ma of

: . , boi 3

ol di operiag ew R Hang TR e deS@itReS e ictom Hios Matiilin i B ocond

i mge si gAgtant B MRkEy AREIATELEhroMif RAMd Sighelseeqpiiet wibhkingBaERiHe AllIGt

determ ne said position of said |ighted area from said second inmage

capt ur ed takes iy asmomeitankiapge gt thsy assiptant angde wrang highlighdingberimagepr i ses
| . g ; ; . . d

S boray TLEe 8isdbi HEL6a8, BvBR TR P SEEuBE RS Bredbrkb st B i

‘ to give the instruction.

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;



1 1J UN 2003 According to a third aspect of the present invention, there

. 1s provided a nethod of capturing the position of a lighted a ) e
on:a display surface, conprising the steps of: providing a fi :lgf ﬁ(}mgm
corresponding to a first inmage signal on a display surface; interrupting
said first inmage_on said display surface .on a periadic basis, each tine

wi th a bl anki ngnﬁa?ip&a?esp%?%ﬁlﬁ%‘sjor {99%'\989%%%08&'81% %Jg'a"f"spl ay surface

on said ficbFbspomdifg @ sBEOnAdNRRYeCartd RSt termiifiingO #om saRIMGARGMAGRI 2
second i mage, conprising an inmage of said lighted area on said display

surface dstana tbagositionaofh lighiadiaiga e saisksecondtimagieni ng t he position said
lighted area in,sald second.i e; d.u | dat.a ition. relating to
said first i nagl@etr%ﬂcscﬂ@@gsgdwgagdhf%ﬁs bge(?‘g%ﬁ'}) [%gt&q‘ffo%t?iag‘ﬁgtaqusﬂ@nﬁpght ed
area. Preltafrabpond fetheesedifon 6RESId IRyl aragsumdrirpdésPbayafifikameagh!r i ng a
bl anki ng perjod) such as during the flyback period of a projector providing
the first asfgirmined byraaid image precesidBIeANsr such as a |l aser pointer is

then the only detail in the second image. The invention may al so be
operabl e to determ ne when said data position corresponds to a function

area of sghib dpparbtisearefarekaniplober @hbodize by a peograinimed iopdedishted f uncti on
area when predeterm ned conditions are net. The said predeterm ned

condi t i on&IGRYPIOSABSOIY BEORBHEIANSOMWARat the function area is at |east a
hi ghl i ght area and said data position is determned to correspond to said
function area, and said function is to highlight said function area. The
sai d pr ed@herfirstiathgeomeahs ¢ prefesably aponseutehand thalinage ptduissingenéanst i on
area is at least a further action.area, said data position is determned to
cor r espondreieh pteidhe hoysi ofaid s din et fudPbdriele swblyde T

predet er ”Uafé?n{ﬁ?éﬁ‘gbsitiéﬁ%f %Qldiig{mé&fdré’é‘ td SaldFirBERifdtnaahd ttfnﬂéhbﬂ%r action.
A4~~~ ~ ~~ 2003 In this instance, the predeterm ned nanner “may conprise
sai d | i ghR&R3Zrpert pbsaig apsorWtesd in said second image at a position
corresponding to said function area, then not being detected in said second
i mge, then being detected in said second i mage again at a position

cor r esponécegrding tma detund taspectofahe prasert invérmtionpibereis prlovited dsystegm

senr e on SaE R et g o A JEFIGT B o P Ghme b comea cpi ay
surface being ghphRitGs agSydveUr SOr appearing on a monitor, if one is
present. 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.



and/or in the first inmage signal. According to yet another aspect of the

invention, there is provided apparatus for use with a slide prqjecti
s?/stem havi ng a conputer producing slides) a projector project ﬂﬁg 9&95“ 2003
slides and an i mage capturing device for taking pictures of the projected

Sional 1 Qoo g aYArd S5BERFof e AR Th B TANe 1 FPEUAR B O Foge °
of "a substcaptird thelpoaitiordbmlightedidraaan aifrage onaa displHyt autfaesa

superinposed thereon, to determ ne the position of said |ighted area and to
out put saiC@NPUEINg Bie $ePsofrouse signal. In this instance the determ ning
means i s preferahl:y:. al L r ; adﬁlIs 1 i f i | ed area
performs a preﬁ?\g%"ﬁlﬁniﬁrsgﬁégﬁ cgﬁr%gg)gmgﬁgggt a %ﬁ?%’@&é‘f@f‘%‘#%‘%ggl gnal
i f such amsudatepn is determ ned to have occurred. In another aspect, the

: Ci 'd fi ¢ . . I . .
of a substanti AMBUBIaG ol st lyads on Al AaRla Sface o AREEOdicRRS,
superi nmpo , } the position of said |ighted area, and
t o updat e%gghittpn%gmgiagﬁgpgtﬁ@e%naﬁ a cursor at the determ ned position of
sai d |ighted ampeinting a lighteédJareadni® 8sideikspRy REHERERH €d @FstTikagbRMY NGS The

present invention wl|.now be further described) by way of non-limtative
exanpl e, M'@Bé@&%@kﬁ& RRIRYS: o the acconpanying Figures, in which: Figure

1is a di agramilﬂfag_écBBﬁergoé‘slézé@ﬁ&'%é'Qe,?db?ﬁﬁﬁ@ihQ a?ﬁqwmid‘@iéﬂea%rea

enbodi ment of the”invention;, Figure Z2a is an exanple of a projection of a
typi cal slondwaid gispdaydsifacg duingbne ioé spidddankingrpasiodson; Figure 2b is a

view of a proj ed .i. I t . riod. Fiqur. c is an
exanple of a n%ﬁ%ﬁ'ﬁﬁaﬁﬁﬁg’g’shﬁ%ﬁﬁﬁﬂé@%ﬁaﬁ?‘fﬁec%?@ 'ﬁh&ﬁ\%ﬂ Figure 1
i's a di agram ofupdafifg aWdta positRinaidlatingae Gaid firstémage o @Brespend wetie of the
invention. As a very brief overview of the enbodi nent of Figl, a conputer

1 y D :
(1) genedgtergnined ppsitign of the ligiatedA{ga. si gnal s which are passed to a
projector (6). The projector projects inmges fromthe signals onto a screen
but during a bl anking period, such as its flyback period, projects no
i mage. A |[Pasforalplgitiné secdrj imagelis ar irndgdpf a display aurfabe duniagea blanking

cor con andehad: eyatas Adgas R ARES pETad OL8 BROREKT ShoViRaHE I mage. ©
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.



the spot fromthe |laser pointer (3) is on the screen. The captured inmage is
sent to a processor to determne the position at which the | aser EBBFfZDDBS
pointing. This data is provided to the conputer (1). It update 1t

position of its cursor on the inmage, the signal for which it is sending to
the projector, to be at that position. If the position of the spot is a

hi ghlight function area, that area is automatically highlighted. 6 111
~ N 2003 |nrths iwetzhceetid prdctapfinedmatherandy 66RPHSS saR RN IEbEmGe uUp
by the user and cont aining a number of slide inmages is pre-1oaded into a
first i magéetrptassin said geeandinsageat apogition, correap@ndtn@ tq sRidrinction aseat war e

o o conmeanaPRhGHER D 8 EBE0E pEod heh eI dnetied PRI o7 ° )"

processes sébbrtalrmwrgﬁmgamrﬂta poyiion domésdariditg torsad femgtmi areane/Hefsinsm t s
the imges (franes), one at a tinme and as required, to an image providing
means (6) tedeTed efneh\haine datastes isciolonger Htafnea P{ﬁ’qﬁt@ﬁﬂtﬁ'ﬁd lehglh afdices t he
first image signals and converts them back into first inmges which are
projected onto a display surface (5) such as a projection screen. An

exanpl e of Tiseidataapssitide can bEh@vorson pléisgloaawmﬁdhemhted areatort the displagt | mage
signal fromthe conputer Ii t he one belqggPro%ected R§)pr01ect|ng devi ce
is constarﬁq’iﬂqee'??"ﬁ HNIHGTedhas i elfSOF ARPEATNGPR AJRPRIEET, KONG IBIPrasemit hode r ay
tube the i dly fromtop to bottom The tinme period
for refreshing trﬁtg%lc@rrgg@%qe.egﬁﬁ?gr the beamto go fromthe bottom back to
the top i s not |nstantaneous in fact there is a time lag of, for exanple
1.5m8 or a,fewmllis n Thi s the f

L oS O oLl B ot o B oAl 4R SRR BB R o

whi ch t he idepafthisssIiOpRfdRIdNEYsterh Mavitigsa tashpter medutingatites] 4y bl anked
out. However, since the flyback period is in mlliseconds, the human eye is

not fast enf@tﬁm Rrojeqlingesaid @Hd%gn@e@rm@g@ vcapéwgtg deviea dordpkingayiciites ace.
When an i i ace (5), the presenter may
w sh to e%ﬁgl ggtgole%p%%t g%{doaafgs%gg‘l t'téeﬁ se direct the attention of
t he audi ence. Tdiletsrmanng)memmeoppraljle tmremvmg smraeﬁ'brreslalpiomagiemapnmngte.

di spl ayed i ma ht ed area 1 e lighte IS
or t et atMERBS i gl peitesenlift pRdmagE r Gustlistantiay R HisPlaS i dad | |
the poi nt eédd.ﬁoﬁaﬂl@wd amd%tﬂcrenn\tﬁtbﬁu Plepslirs 6 detérmnﬁe #RPpositioh vf shigght ed
area, but other light emtting nmeans can be used. Even so, the lighted area
is |ikely lighted asempndiaeutnutseictpogitioy as@ mopaesigialt he aspect of
interest. Light is emitted fromthe pointer (3) when an activation button
or other nmeans, usually located along the casing of the 7 11J UN 2003
hi ghl i ght ein)thissingtamceshe detGurihinganetes & pieferablytaisd fartharrepesable tbi ght only

d [ th th di hort. Th
Phe 11 ybactdtermine taaelastea ai pEoires astedFbimben atanandy sliprtde. e
only detai r'nob§etd&>@tb@bﬁt§k anél‘ lﬂmcﬁ éﬁ’é‘ch@ﬁ’ |§3@et@hﬂfned'|t6'l"$a\‘e'so@c%rte'ii shown in

Fig.2b. On the displayed 1frage, the |ighted area woul d be appearing in the
m ddl e of the head of the figurine in Fig.2a. An |nage capturing device,

s pooi t1 oL TR BRV P AlsE STATE B wiREsShaM Shedts) “onio |
which fir Sﬁep'ré@é]ﬂﬁtgaémrﬁa?@ bﬁa%@bsﬂélmmm%kcrﬂwlay Wit ateaddmonal IRyheed anmred

to synchronize with the back peri od the projector (6), so that it

wi |l be acliepBunerepaesgsk ttreeeqméo ateéqmpeélwe pagjtion ehpaigrighted aremy anddo

| nt or ost ocnaptpral e pHRBCP IAGE B AR IR TIRR boskPri Ry (e

only illunigragg@reart on the display surface (5) during the flyback period
is the lighted area (11) fromthe pointer. The obvious advantage of this
practice is that no processing is required to renmove unwanted materi al .
Even assumi ng processing is not a problem it also renoves the possibility
of a m sreading of the correct position, as there mght be multiple bright
spots in a displayed i mage (10) which have the sane radiation intensity as
the correct lighted area. A captured inmage is a second inmage and is
processed into a digital signal. This digital signal is sent as a second

i mge signal to a processing neans (12)) for instance in the formof a
separate unit, which processes the signal to determne the X and Y

coordi nates of the centre of the lighted area (11). Fromthe processing
unit (12) a further signal, the X-Y signal is sent to a transm ssion device
(8}, which transmits that signal) via a wireless nethod, e.g. by radio or
infra-red to a receiving device (9). The receiving device (9) is connected
to t he R8232 (nDuse) port of the conputer (1) Havi ng recelved the

L T 1 o R 1 o, Y - o o



1 1J UN2003 the first inmage generated by a conputer on its own nonitor
(screen). If a nonitor is connected up, the processor updates the ezbmj
cursor position data and that is displayed. The cursor can al s eﬁjrﬁ&

in the first i mage S|gnal sent to the projector (6), so that it appears in
the projec A not necessary when the |ighted
area (11) #s o3 edter wwth the pointer. Using this
systen) the p0| nter can be used in a simlar nmanner to a nouse. It allows
the presenter to operate a function of a function area, for exanple in the
form of a D tpsaselitsipvanption owll andw rke fuﬂhqede&bmb&djtbmaw of) nan-livtativenouse
or otherw se direct.l truct the c ter. Thus he directs.the pointer at
one of at PRI fReEne RN mAdE e RS AMBAY 1o CHES LR Ea Fi ot
imge (10). This may be an undefined area as it appears in the inage, or a

defined one. It may have witing or it may not. For instance it may
i ndi cat e "Mgwte dI isde diagramt op &g positionesaptyring reysterr insapeordanee Withari on.

cor  espondt BT BRI Py B trate a funtti on aotomati cal ly.

such as the conmputer changing the first image signal to highlight that
function area and/or maki ngi a sound etc shows the slide of Fig.2a.
with the HegHreopaihanaxgmriaof i @twmzjwnéafag{m@'rsétﬁw@ageadtfrmam ohthe on
may be re iate a function. Sone function areas may incl ude
bot h aut Oﬁ%{b&& 'hg%'t\tlmor%s and functions that require the further action.
Such further action may be that the user clicks twice in quick succession
on the act"t.vati n, button Pf t he nteenég) ﬁblflaﬁgﬂfg t Wi cg t he pointer
i s turned [J9HTE AP isaylewp ﬁd?{?]&&e g @9:% h leAe@ndapt ur es
flyback periods with the pointer on, then wth it off, then with it on. The
conputer determnes the tine gap. If it falls within a predeterm ned

maxi mum | i ngurea2cljs amekamplesotianewf slidedmpge, the |ighted area falls on the
sanme "button", the conputer treats it as a double click on that button by a
nmouse. No non-automatic activation of a function will occur in this

i nst ance IDETAHLEDDESCRURFION OF JHE INVENTTI@Nt ed to different "buttons" or
if the lighted area sinply wanders off the "button” for an instant. 9 11
J UN ~~J03 In a second enbodi nent of the invention the inmage capturing
devi ce (7)riharet RAUEGAn 6 & BAbHIPGstdriTh9 BEooUhbE lreah %htb%éﬁ&éﬁﬁof
However, synchronl ation w t Re "i mage provi ding neans (6) ensures
that it orth9lia\tﬁm1©nts the image captured during the flyback period to a
digital signal to the processing neans (12). A third enbodi nent of the
invention relates to the image capturing device (7) again being programed

t o capt ur eA@blveryigies ové'mneswtdfme embgdanent bFFRy. 1 & epiriputst (A gendratesges to
t he processi ng neans he proceSS|ng nmeans 12} in this_instance is

abl e to i RaftESief slidle Imaqyesmnatﬁ Whishs arppRIsedelo; 3 Proiectondp) .« HheurfRiast®R war e

or synchr ahGu ‘U’%H(]&

cooréi nat ?b%nc #%gg%ﬁ%@@\gtgﬁw %%}I%%Ste capeti I ng e@q Egﬁ?%s\(lacr?d t he
proj ect i npglity flykadls panod, Erofectsang lmgehn% laserqubintent(3) istdirenbed bytf_eusmef ul

to ensure that the captuyred inmages ing¢lude,.th {) back od if ges are
ot her vi se HaEulERos 88 e reigEEnaven GG Lyndnbesk Peiiplln Ancamet (AR ne

processi NoyifRAas at e seiedn aHd castifed fin é@éﬁﬁn@tﬁ@'ﬂ?@écl@ﬁehé@%héﬁ%ﬂ s in
order to find those that corresp ond tot yback period. Internms o

processi nghefsptdtérommwsermgmter (ﬁw)alls ¢; 1} theeaereent hEhe capleined imagets sant
Capturi ng 8o REECSSER R T EHBNELRe: bPaLoR e, el He RSt BAETRL P BARRG: he
conput er) ni§ da‘ﬂéidﬁﬁrd\ﬁ%cpmtﬁmﬁut@'(ﬂ‘) pItQ&ﬂ%%?sf theTpésiferP bf R&1cutddr on

providing it between the receiving device and the conputer or in the
conput er i thetimagei thensignal fonmhwmtbllesewgggo dhe projaetoni tothaiat thet position.

Lo use t nal dseRien S s d tlhighe FunctiR osdc iy rbai FUSHEIEANS o™

the X-Y cqqgﬁgyﬁé@s, so that it does not use too nmuch processing resources.
O course it depends on the power of the processor and the hardware
arrangenents. The X-Y coordi nates have been exenplified as entering the
conput er through the nouse port. O her ports can be used. Further the X-Y
signal can be as a change in position fromthe last tinme rather than as an
absol ute position. 10 1 1J Uhl Z000 As for the connexions between the
various conponents, they are all, prefer@ably by cable, except for
transm ssion of the X-Y signal to the conputer, but other options are
avai l abl e. For instance the receiving and transm ssion devices can be
replaced mnth electrlcally conductlve cable or flbre optlc cable This

Y o o o ) - -




There is the problemthat the conputer may not be able to deternlne
accurately the position of the pointed light relative to the |nﬁ
projecting, unless the imge capturing device is set at a predete nlned
position relative to the projected inmage. An alternative is to have the
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lib f d.
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proce55|ng neans whether it is the main conputer processor or sone other
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woul d be determ ned, so that the position of p0|nted Ilght on a projected
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area into its processing. It will be readily apparent to those skilled in
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1. Apparatus for use in capturing the position of a lighted area appear.l
on a first image on a display surface, conprising: first inage aﬁé?\f aﬂﬁ%
processi ng an i mage signal and for outputting a first inmage signal
corresponding-to a first inmage; inage processing neans for receiving a

second i g eéighgi?alis Tt di ?%Léérp ggﬁ%&o% nBRaend"® H3hsAft @Hg‘a%lgg

fromsaid i mage ' si gnal’, p tion of a lighted area

SeCQ[]d i npgéodma&y,eirﬁgﬁfyd??{immnimgé& vrmammf _r'yssilmuteJ[EgUe, dmring)tﬂmtﬁb/lmoﬁaéa
position {.0 correspon 0 the positio sai | e rea superjnposed on
Dora 111 stMenayen B8 neo:isihielpiga oafertie ieTar SULASH dhemik Bl f1ihe
Appar at us ] | N | il e LAgl ude
o d i oo o B e R iohas b SPRR e P BRbieyBg
second i miagage,strenlightedearsfa wodild eapppeaalfiag én dbei middie bdfathlei hgagpafithd. 4.
Appar at us .accor di oclaiml, 2 or 3, operable to determ ne when said
dat a posi ﬁgﬂﬂn%ﬁ}ﬁgs%ﬂ)nds 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. Apparatus according to claim4, wherein said

pr edet er nndthagenehntuing deviepr s8eh aa@ digital €Cohor bametan &7 riacliecied afrthe i s

t | t . hi i 1 . nd j t i ti i i {

cor r capondispiFs e, M ERANEY oA 17 tholk SiorSoPE ARl Surace o
function ggeantd whiEpaIret ihages i dsplayerl. ai MHe Umade VASHEING d&bife is

predeterm ned conditions conprise the condition that the function area is
at |east Bragrapeed fesynghranize wishitie dybackpsried @ the paeiestari(@k gotthat it

correspong feSaLAldiEaTh' Qipthre thd displaled! iffh% (10) only during the fiyback
period. This is done because the system is only, in fact, interested in the position
of a point of light from the pointer and the only illuminated part on the display
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 transmitted 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



area and said |ighted area changes in a predeterm ned manner, and sai d
function is to performsaid further action. 7. Apparatus ac %b@QDﬂ3ﬂ m
6, wherein said predeterm ned manner conprises said Ilghted are el ng
detected in said second i nage at a pOSItIOﬂ corresponding to said function
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| engt h of tlrre 8. Aﬁ_laratus according to any one of the precedi n? cl ai nms,
t

wher ei n t fedisplayeda %@rsior@ﬁn.%S%b@uﬂ@ﬂaﬁe%asmq first Imagmrgmitsaa teether di ng
to claim r
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i mge at said data position. 11. Apparatus according to any one of the

pr ecedi ngperrﬁ%s) wherein said first image neans and said i mage processing
means conprise software. 12. Apparatus according to any one of the
preceding clains, wherein said first inmage neans andl or said inage
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wher ei n:

may be an undefined area as it appears in the image, or a defined one. It may
have writing or it may not. For instance it may indicate "next slide”, "next page",
"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.



sajd first inmage neans is a conputer; and said i nage processing nmeans is
provi.ded outside a housing of said conputer and is operabl f
determ ned position of said lighted area to said first |na§ néQWE ugh
a RS232 port of said conputer 17. A systen1for capturing the position of a

l'i ghted di t
one of t hdipR oResag SRIHUHBEN AEgbep BN iohg e liDd GROTBN GeNleaks | 1 st
i rage ont %r@gﬁﬂrﬁlﬁhbﬁyté%ééﬂﬁl% atnaﬁﬁg 88 & el disphay IdTR@ReS] gﬂa\Lvet/éPrqh%a' d

apparatus, and for providing a |ng i mage or no image during a bl anking
period, i rtyachmmizition wih dhe umage |p|n@gd|ngnnaaper(6bdnwrbasthat it iombygeormaetsur i ng

f d b f d displ
Curtace adhPAagE PR e R Rt & T oL B8 gt Gna
to said appasgsd pﬁz) wherein said apparatus is operable to det ermne said

position of said I'ighted area fromsaid second i mage captured during said
bl anki ng period. 18. A systemaccording to claim17, wherein said blanking

per 109, 15 A ich HHPSHn R e b TR CIEYS PagEeg g T
directing égdﬁ?bﬁ]r@f ﬂo gAthn il 1 ceptaredals iphagess THigGme io transritdealiseipiudedght ed
area. 17 03 20. A nethod of caturlngthe position of a

li ght ed ar@é)obﬁ l@agﬁa @ the procassidapesns (ddk, Theorincessing maans ( BAsindhis

provi di ng jasbhEsts! MR8 S HenBRP A iMAgbomram e hyb B9 HetodNAith@P tArough
software or synchronization with the projecting device and to compute the X-Y
coordinates. Synchronization between the image capturing device (7) and the
projecting device is not necessary in this embodiment, but could be useful to
ensure that the captured images include the flyback period if images are
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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di splay surface; interrupting said first image on said display surface on a

periodic basis, each tinme with a bl anking period; pointing i G{a}:—})a
onto said display surface on said first imge and during sa d1 b‘?gﬂﬁiqng
periods; image capturing a second inmage) conprising an i mge of said
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determ ning the position of sai I ght ed area salrd s nd
updat i ng dydeatdepexceptofor rtearsmisgionoos thal XkY rsignalnegthet computers pahdther t he
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cor r oapon 18805 SR ¢&yiEea Pl vl BaRin Al e 16 BoRiete i ageen
predet er mspffhI€ gl higATSHRUBONBIke| S8y W@P}d‘ﬂd@@ﬁpﬂfxiﬂﬁﬁ[éfy bupgiienseof a

function area when said predeterm ned conditions are deternined to have
been net. iMagen tbesinperntgidegnetoalt havente ke direstlyiconsarctedp betieach waned

i gni | ght o @R GEPAe s dfoie nk el neh To- corr eapond to sai d

function area, and said function is to highlight said function area. 18 1

1J UN 2U03 | . . i
The image capturing device does not need to be digital. It can be analogue,

although analogue-to-digital processing should be available at some stage to
allow the signal to be processed by the processing means.

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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24. A nethod according to claim22 or 23, wherein said predet erm ned
conditions conprise the condition that the function area | gm?q{@
further action area, said data position is determned to c rre sai d
function area and said |ighted area changes in a predeterm ned nanner, and
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YNC " 10%miage d¢88utiB® device during the blank image periods. Determination of the
position of the pointed light and further processing can then take place as in the
previous embodiments. The blank images could be plain white images or plain
black images.

Many computers do not have the processing power to produce the blank images
to be displayed for only a short while, such that they are not noticed by users.
Therefore a special graphics card may be necessary.

Another possibility, using these blank images is for them not to be totally blank.
Instead at the start of a presentation at least, and maybe 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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(software), with or without hardware. Further, the invention could readily work
with equipment that is already available, in terms of a computer, a projector and a
CCD.

Here we presented a preferred way to realize the method according to the
invention. While we have considered primarily applications in a hall or lecture
theatre, the method according to the invention is well suited for public address
activities whereby some form of computing 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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corresponding to a second image and for determining, from said second
image signal, the position of a lighted area in said second image;
wherein said first image means is operable to update a data
position to correspond to the position of said lighted area superimposed on
said first image, as determined by said image processing means.

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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7. Apparatus according to claim 6, wherein said predetermined
manner comprises said lighted area being detected in said second image
at a position corresponding to said function area, then not being detected
in said second image, then being detected in said second image again at a
position corresponding to said function area, wherein the period of not
being detected is no longer than a predetermined length of time.

8. Apparatus according to any one of the preceding claims, wherein
the said data position is a cursor position.

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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15. Apparatus according to any one of the preceding claims, wherein
said lighted area is a point of light from a laser pointer.

16. Apparatus according to any-one of the preceding claims, wherein:
said first image means is a computer; and
said image processing means is provided outside a housing of said
computer and is operable to supply the determined 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 firstimage 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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display surface, comprising the steps of:

providing a first image corresponding to a first image signal on a
display surface;

interrupting said first image on said display surface on a periodic
basis, each time with a blanking period;

pointing a lighted area onto said display surface on said first image
and during said blanking periods;

image capturing a second image, comprising an image of said
lighted area on said display surface 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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area and said lighted area changes in a predetermined manner, and said

function is to perform said further action.

25. A method according to claim 24, wherein said predetermined
manner comprises said lighted area being detected in said second image
at a position corresponding to said function area, then not being detected
in said second image, then being detected in said second image again, at
a position corresponding to said same function area, wherein the period of
not being detected 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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accompanying drawings.
30. A method of capturing the position of a lighted area on a image on a

display surface, substantially as hereinbefore described, with reference to
and as illustrated in the accompanying drawings.
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