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CONTROL APPARATUS REFERENCE TO RELATED APPLI CATI ONS

The present application is related to U K Patent
wappisicoat7s on Serial No. GB0407453A0 filed Apri PCTARD0000365

and entitled "CONTROL APPARATUS", from which

Convention priority is hereby clained under 35 U S. C

119a. This appli catU@NTROEAPRARAITAISLd t o copendi ng

U. S. Patent Application Serial No. 11/006, 486, filed

Decenber 6, 2004. The disclosures of both of the

af or esai d PREBREARH TOAYEONPH idiggr por at ed
herein by reference. FIEL %@Eﬁﬁfm%me
present invention relates to interfaces generally and
nor articularly to user interfaces and control

apparSt PSSR ERPECHTo 1o grlaed s tor Uhke Ratant udppliviatipn Serial No.

4ONP ' i « | ' 5 .
O o R T e B L R R A REABA Bk st
Convénieh Priokitylis defebl claineturdetd 3 $I8aCl 1084 aMis APELHRALRo is related

| osures of, which are hereby incorporated b

t he di . . A
to cqngpding irﬁ%-, Pajent ApplicatipaPerial Nephl 86t filedddecemher @éﬁ% The

isc Rk : i 4 Patent. Numpers: .GB229985 .
disouet 5 Bt i by SRR o B s oromid e by
refeféateent Application Publication Nunbers: W02/ 043045

and W95/ 02801, and US Patent Nunbers: 6,094, 188;

6, 081, 255; 5,926, 168; 5,892, 501; 5,448, 261; 5, 227, 985;

5, 949, 402; 5, 959, ; . 6, 605 and

4, 320, 292. sy LD O TR BN RS pr esent

invention seeks to provide inproved control apparatus

and_met hodol ogi es for and for use with conputerized

dev iTBeBreseni dtveatomrsiiateseio cuterfaces genaraldy ardahen ipaitiakirigisluser
. ersonal conputers. There . is . thus _provided in, )
ST Sl R S LM A ——
devibdy Qithiad PcMilel BhRifrAG S R&@{/i‘g‘foﬂ? ahd ?éfégﬁc{l] go Rt?&e |

defining at |east one edge, at |east one de BETor

arranged along the at | east one edge of the panel and

an el ectr ormgggtdl&}ﬁg%\ﬁg iO%nTHE INVENTION

The following published patent documents, the disclosures of which are hereby
incorporated by réference, are believed to represent the current state of the art:

Great Britain Patent Numbers: GB2299856 and GB2289756,

European Patent Number: EP0572182,

PCT Patent Application Publication Numbers: W002/043045 and
WO095/02801, and

US Patent Npmbers: 6,094,188; 6,081,255; 5,926,168; 5,892,501; 5,448,261;
5,227,985 5,949,402; 5,959,617, 5,122,656; 5,506,605 and 4,320,292.
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beam em tter operative to direct at |east one beam of
el ectromagnetic radiation onto the panel froma
woanisabkigedi stance and at a vari abl e angl e, thecpan®bs/000365
bei ng operative to transmt el ectromagnetic radiation
fromthe at | east one beam i npinging thereon to the at
| east one edge $UpMMARY OFITHRDSVENTIODY t he at | east
"one detector, the panel being operative to generally
attenuate the el ectromagnetic radiation passing
t he h eas Ck
tno 10 o SR 9l T R er e HHBREE Pl IS A, and
metlidiolugids fohmdfanade wihengheriAeg daticdsgarh apavbilet@aindbicators,
IS operative to provide at |east one output which can
telefjgiopsang Ressoget WSt he vari abl e di stance and the
vari e_angle. . . ordance.w th .e
oo MUEp R B ECHIRE Sl R En B Ry trggpsent
invedtioh ﬁlb?hﬁéifac?raﬁ?ﬁﬁﬁb |iﬂoludiﬁ§a?élm IdefnﬁlﬁF deiRSstdnBRALS, @t least one
t el ephone di splay panel. Alternatively, the panel o
detertor puengsd along et dddagt ensradge Phife pandl erd ai ol petegmagant radiation
bea GRS 2 Ao kAR oo b gl Stlodgippghciic Adistion onto the
pan@ iiodd ¥R didiiSceRRn gt a vAaabledaS]caihe bR beiR8 BpRafi@d to talsmit
accordance wth another preferred enbodi nent” of the
elecpomegmticiradiatigr Domttheatdeast ezsicamniepitegieg thereon e thedie bast one
ner gl | i near array of detectors. Preferably, the .
edgd erisie FOr SEHRD Bt B 1t i1 4o Torg Bieceiieh e Petatve to
. i Cor . .
A R S e S b
edgaacofumtior ofiticndistantd travedddnisy thp rebfcavmagneichadiatien throfigh the

t he present inventionthe el ectromagneiic radiation .
panglewherehy the atleast opgdstiegtonisopegatiied proyide ableast pag pupput which can
i C : i 15 ly, the
be STl e e Pl PRl ol ML R Y ot ve to
pr oVh @decoad et vith & yreférrdibanbodiiesf ¢f Ablpyesehithi@vention the panel

. electromagnetic radiation beamemtter is operatjive to
inclpdesya désplay. Paeferablyndhey @ﬁ@’rlalvnplyd%mm?hlke@l@@am display panel.
: _ | Y i
N L e L T
altefidui @) ghapeRbmnlddés aselevisibh ideplayansls AS §6f 4 Afthe\sltcdnative, the
further alternative, the el ectromagnetic radiation
pangldnelidesi antieputipgd ppeslat i ve to provi de at | east one beam

havi:ng a_gener.al | ram.dal, shape. As.yet a further

it dp AeRr R0 it e PR SFPRRRer B 8 it Hffon the a
leastBhd dcéctdrSnd1N@ds R derallP 1iRER UirBiPoRdetdcBsS.IProRbRe 8B at least one

having a generally pol ygonal cross section. In

detestnr iy chpable ofdatécting the el eatrompmgaétinradidii emis prédetarmingid frelquencies
. P{es,cent L.nvent i ocp t he. .
in af'least one of visible and non-visible ranges.

In accordance with still another preferred embodiment of the present invention the
electromagnetic radiation beam emitter is operative to provide a generally conical beam.
Alternatively or additionally, the electromagnetic radiétion beam emitter is operative to
provide a plurality of beams. Preferably, the electromagnetic radiation beam emitter is
operative to provide at least one generally collimated beam. Alternatively, the

electromagnetic radiation beam emitter is operative to provide at least one beam having a
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el ectromagnetic radi ation beamemtter is operative to
provi de a nodul ated beam Preferably, the
wehewstweoimagnet i ¢ radi ati on beamemtter is opeParivmoi/@0365
provi de a beam of visible Iight. Alternatively, the
el ectromagnetic radi ation beamemtter is operative to
geneprliy\dspien@trivaberonfsection. Wssifbtteeraltensteitig eltiramagnetic radiation
radiation. In accor](lél1 nce with a spill furth
beampetastier iSQPeENG i PrAKIC 8t lepsionp bease ViR EFeFly nypenidal shape.
As yel'h SARGSIARRAVANHUS oRlcBBrnlaBilitdaTiateh %Q&tﬁrenﬂ’c’[{epféto erative to
processing circuitry operafive to receive at [east one

providdatam llléasﬁcﬁnetHeamaﬁavh%%gemf&lydﬁb%@hﬂrcrmd;ed:tmnpr ovi de an
out put indication of at |east one of %gjﬁl on,

or i Enecserdsa ce gfﬁh@@]ﬁh@ grp%@:e@pm@pdm%p epresent invention the
I t f b:
cto THARSTER APl AR MBUACTP o e WBofltea bean.

Prefﬁﬁﬁl&eﬂﬁ@&trohﬁgndtﬁtrﬁdﬁ&ﬁﬁﬁ begp afifietds ap&ativanol predde a beam of
det ect or out put processi ng circuit ry oper ative to
visible dight eAlarnatealys, temeleeierpagnetie radiation beasaemitierels operative to

nd t.0. vi.de an ou . indication of at
pmvllcgeaag‘?e%ﬂ e Yltq')l(?get ‘?(i%cr?mbargingtﬁ‘f’ffg %’ﬂ shape and size of
at  easbrdne: Withia @l TeRherSheerrd@ binBedinkiyt bNBE PERERAAvention
of the at | east one el ectromagnetic radi ati on beam on

the interfasarspbaratus algocmebiwne detnpmhmtp@ preses$ing cpe@fgrapetitive to

ment of t ve he i.nterf
recefpabitantone afteut Al h iRS nt e Bl G0 tRovidh BLARE jysication ot
at le&%’% Bﬁé'bf lBé’atbee&?én'té{%nt QabE&&I Y& Hlat le8@Dhe ARG SIMAIpoPHefined
t 'east one detector and to provide an out put
by mpmgembmtcmﬁ thefat kastlona skectrbmegnetit raidmmmlbeam onthegmatelt Preferably,

the agéargqgg?p%g?,rsal ze o EWL'#F glptepf?geoﬁp g c(ersrgﬂé c1srgu1try operatwe to
e R

at ledsttwo bﬁlocatldnpouﬁermattﬁmeﬁmipe gndsizeofidt legstope trapmg&endrﬁaspot defined
recei ve at_| east one output of .the_ at | east og L
¢ pane

by ?etrg@%m efifhe #idegst 895 electpmemeperadiaansaman ¢
| o actondefibe Gt 9lpetlen & 4R B0 Bl ifiefof o pr @ inf¥ion the

inteHB@Sdpparatusalse dhidladea dsetiot ontpa @mbiessing eiacniyofciaive soneteive at
In accordance with another preferred enbodi nent of the

leasbmes@ﬁpun Qf\ﬂmtul@ast envedatonteradde Peqyiter an QP iadcation of at least

tect. s
s B B BT b gt
flenOHRhé 6f 1065t Ohe aleetréagicty Iréiﬁatﬂﬁh BRdinuH the Pethet Rrefefably,
at | east one of the |ocation and angul ar

- the mtcxéamapp@rau@f alst @qémcb@tdetﬁﬁaﬁgrmﬁm NTaeHSSINE Girchidyneperative to

Pr ef the interf aratus aI
rocq YRt RELOTB QP BT O s L Bt s g P i g BB ndication of
locﬂi%ﬁr JhieNBLibD ERpEIE abe loagt le%%&uiﬁﬁ&g&ﬁeﬂthﬁao@tdeﬁned by
'east one detector and to provi de an out put

nnpmgement of the at least one electromagnetic radiation beam on the panel.

In accordance with another preferred embodiment of the present invention the

interface apparatus also includes detector output processing circuitry operative to receive at

least one output of the at least one detector and to provide an output indication of at least

one of the location and angular orientation of the electromagnetic radiation beam emitter.
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i ndication of the |location and angul ar orientation of
the el ectromagnetic radiati on beamemtter. In
wacoewsrodarice Wit hyet anot her preferred enbodi merCTAE20051@0365
present invention the interface apparatus al so
i ncl udes detector output processing circuitry
Prefopblyatthe/ entbdadeegspardus blsb aslhden GetoctbP blitpaf prdi@ssihg circuitry
| east one detector and to provide an output_indication
opergivesio Tresiva atdenst @ife quit pﬁtb@tar Isastone defagar and to provide an output

eG4 P, e Bl L BUPANE o o AL AR5 Agon b
enml@@tween a plane of the panel along a line

perggndlcular thereto and a plane parallel to the
pI aheagsprdanes yith gt amﬂmvr@fer@d@gﬂmﬁmqr@ p¥ihe prezsmit invention the

. ectronp ti.c.r memtter. 1 s |ocated

intef ARG ARpyei it dPh B BRI it AR B8 o recetve a

leasPGHELGItHE: oF Wit lleRf ARESSING MURE Ffdv‘idé e@ﬂﬁft@khﬂcﬁcéﬂbn of at least
receive at |east one output of the at |east one

one déﬂaedomtloa aod tmgq@cwneu@tlam obilne ptﬂctrpmdgMMr@chamn legam emitter,

east ion apd an r or tati on of
the |ogaten Biipe JGUMER § Z-0sars BriBeam i vle e el aiShe a line
perﬂeﬁ&ﬁ‘rﬂa?ﬂle%b aed AehhosstAS t@t}iéciﬂzﬂ{e 6%&5%11@1 inW RS origin
bet ween abeam origin” of the el'ectroma tic radiation
of tHeedevtremaphatic radidtien losant emnittef is :]wcaietﬂme@:Hatdyl,tthd intcafacoapparatus
eam on the panel .. I n accordance w

clsodulidevRice i PRt g SéIHﬁSH?‘H’EﬁPPﬁFﬂYW@ b st one outputof

the rigfs'ﬂ bhO8ett A6 ddaE g) &ﬁ?&tlﬂﬁc& ioflal Qa&%% of the location
etector output pr CeSSI ng circuitry operative

and hagehveriditationartttheodl ectrnutigpuetiofadidtion aiearhe:aﬁtten;)ﬂ:e locatlon being

detector and to provide an output .indication of a
defi p@%?@m%mtfowmtﬁ@tw@ betisrmg heam erigiagf Heiekistipmggnetic radiation

P f
el M R CSTRD R oD
Spotin adet@idricoRdth an, adﬁhﬁ)nam'xefeh&d enfhpiiidi usthelpiesent invention

i ncl udes anal yS| Ss. circuitry operative to determ ne a
the m@tﬂf@ceowmrﬁéqwoa seuiradudes dieé@cmrrmvcplmrgcqsﬁmg fégeuitry operative to
receixlﬁel EIF‘Z one ou glgtsngtﬂg%ﬁg%e c(l:)ertléc{t1 ragg)(o aé'n TOY1 taﬁﬁ{eﬂpgglﬁle ation of
a traeétdmtyi dfﬂﬁJ élébu@fnaghétﬁ'fraﬁmtlé‘xﬁbéém éhRtet. rFr@fE:fa@l?}e ﬂ%ﬂﬁ@hig‘éﬁ&nt of
al so includes analysis circuitry operative to ng)
the b@etne on & neael providasa gencrallyetliptiopl imtpingrment spot. Additionally, the

ectro neti.c diatiaon at .different l.oca
it R O RN By PREERBHe CSERMRE u ik hator
ax1§ eiiﬁl epﬁﬁi%'r axis r@)@ﬁ%@l’hﬂt&aﬁﬁﬁhﬁéenﬁcﬁt S8 ahBleBRid &Bferﬁﬁn@éh angle of
angl e of intersection between the beam and the panel
inteFivetien betwabms thedreaw ateldh pame chdditionalyvrtaliermativelyy the interface

referre odi men f e
appgratus also qncﬁlqges an ys}s 811‘01.1‘:111'}7 operatlve to employ detected variations in

intensity of the electromagnetic radiation at ‘different locations on an impingement spot
defined by impingement of the beam on the panel, thereby to assist in determination of an
angle of intersection between the beam and the panel.

There is also provided in accordance with another preferred embodiment of the
present invention an interface method including providing a panel defining at least one

edge, at least one detector arranged along the at least one edge of the panel and an
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present invention an interface nethod including

provi ding a panel defining at | east one edge, at |east
woneosdetiget or arranged al ong the at | east one edgaLwhH5/000365

t he panel and anel ectromagnetic radi ati on beamenitter

operative to direct at |east one beam of
elecebmognaticagaiation beatnatingter conetativigetopalinert fif deash one beam of

clecl ARG HioErb s R Fotr iR B A el SO ane,
direBHifLthE %@ﬁﬁgﬁ%ﬁéggﬁg%ﬁéﬁi&%@m&mtﬁ glectedthriche rdRiRh beam

t her eby pr east one inpi ngenent spot,
emitiepdmy ithegpanek thereley produtingatleast ok énpingaegniespot, employing the

AT (LR N T i e
1eas?81(ff.r e@?b WerddT, @€ E%{@h‘ljlﬁ% @%ér@t‘i‘\”@tb ?eﬁé?ﬁlﬁt%ﬁﬁit@ PRUN&Hbmagnetic
radi g therét h

atl on passi roug o the at least one
radiederepaasing tHewethiough tothe titleastibst exlze s & fiaetbmdf thy distaace traveled

oy BTt 4L RSB0, L1 PR et o acttor,
e SESARSPAIRCHLR SRR AT LAS DO BRTEL i

emplbyihg as butpacofibt edtast ohoddet@rtoideerhine tvavarablealistance and the
di stance and the variable angle. In accordance with a

varigblefaggleed enbodi ment of the present invention

prowi di ng,t he nel &n : i ' X . 1
RS S A S AR Bt S B poiain
panBPithbesd SloORIANE dekipsy! Byef@aI] profidirgy thatpawe |ifcludes Ajroviding a
roviding the panel includes providing a hand-hel .
moﬁn&ammphn@e dispiay panéls pligsnapesinl providing the pandd ancludes providing a

bangtiol, Pt o il bARSL2R0E byrrF iR, BOUIAR B panci
incRULLL Bﬁ‘ﬁz(ijdlﬁg ta@els@éibﬁ URplaly Band1ansh siin Thiek SiltBmaN &l iphevidifg the

I nput” pad panel. hi accordance with another preferred
panehinoidesprovisling sreinprepasimanélnvent i on provi di ng the at

o R B o e e
prog?ﬁ' e H1ch & BAL dOBGoFRERAEDroliaf A8l Biakdrigray of detectors.

ectromagnetic radiation at predeterm ned frequencies .
Preifarakly, the alstectime by fthevatdedst enadetectoninglusled Hefeetingyaectromagnetic

Addi ti onal | r ternatively, providing th .
et nol o e nat el e POV LIS il e,
A, i | LRtk O SRLHRE
A BRI S AEIE A BB i
proviing and aketomagoticwadiatiyre beaan etdiiger whiehds operative to provide a

enmbodi nent. of the present invention providing the
generallyrqopieabPR-c radi ati on beam emitter includes

pr Ovj'nd;ﬁ&:grcﬁﬂge with yet another preferred embodiment of the present invention
providing the electromagnetic radiation beam emitter includes providing and
electromagnetic radiation beam emitter which is operative to provide a plurality of beams.
Preferably, providing the electromagnetic radiation beam emitter includes providing and
electromagnetic radiation beam emitter which is operative to provide at least one generally
collimated beam. Alternatively, providing the elecfromagnetic radiation beam emitter

includes providing and electromagnetic radiation beam emitter which is operative to
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el ectromagnetic radi ati on beamemtter which is

operative to provide a plurality of beans. Preferably,
wonresiodirtg t he el ectromagnetic radi ati on beam earaL®n5/000365

i ncl udes providing and el ectromagnetic radiati on beam

emtter which is operative to provide at |east one

ner.al collimated beam L vel i di ng
proviE B iftst ¥ Riarh FRVEE, Tt TR ctoss RN, i further
alterPdté] stotilimnde elceabiagmgidahdiatisobiant braftich gadRipkdeding and

whi ch is operative toprovide at |east one beam havi ng
electgprprgnetiaradjetipsyhert ethidtgr whidksis operativefp PIRyide gt eashepe beam

.alternative, provjdi the el ggtro netic_radiat |
ravigl B AL b DI BRGNSt A Bl B he
electt @HARELHO PhdRRRM R ANt dndifteMRtkled Srofidedgdrd\iediRnicAdtidRdiation

at l'east one beam having a geeneral 'y pyram dal shape.
bearsmitter vhichripoprrative to grovads atdeasponplieginhgvinga generally polygonal

el ectromagnetic radi ati on beamem tter includes
Crosiﬁeﬁ}?lai ng and el ectromagnetic radiation beamenitter

Whi £Nadcd PREE Bilt) & fhhd SeEERdUdmbRBSENOHEHReRHE R hitGition

a generaf y polygonal cross section. hi-accordance
providihgy thef widctromapnetice rméidtiembbetinme amnittehr tidudese peontiding and

i nventi.on providing the el ect.romagnetic radiatio eam
clecig SO P IS B A BT W LCAiRIORT ey 8 RO fgtodulated beam.
Pl O EL A Sl O B8 bl o

. elecebrRadetrgligtiorcbaand emiticn wiienin aperdtive rto ipnolidele $eam of visible

provi di ng. and el ectromagnetic radi ation beamem_tter

lightywhliemativebp arraviding the siestrraesetisemdiasiony begnp) eiftery fpcludes

B

of néi2elistlé elctRenspnetit tddtatioahi ch is operative to provide
abeam of non-visible el ectromagnetic radiation.

acc @n;] aesedaneg witha sl fortherrefeaed pbedipeatiolelis @a@slﬁgtrifwenﬁon
e RO 50 MRl SR Bk bR G BB operive

to ret%éirve b TedsY oSt RItIoY thelabloh & oak Wetedtbr drRias brovide aLbupptit infication

he at |east one detector and to_provide an output
of ai hedstoznei afogstions oriesdatione pleaps fanil Gizataf gh leagh euenimpingsanent spot

aer R P Pl A b BL R o Bk on e pe,

Prefel®6 HRNREAR Reth@HIR) ihaddaeaeiding EaectBdtfbut processing circuitry
Pref'erably, the interface method al so includes

opemative iciecvaiaienst are atpysof therabltesona detettorayid toyrovide an output

BB 48 15 S55ChY oo BRLRIE. SRS 53, o on
impél?gzefé}fe](f)ﬂf ﬁig)t% Hfifgggt B%{)iﬁﬁeﬁﬁ@érﬁéﬁ@ of Bfel RMaBE b eleSRARARAL radiation
beam on the panel.

In accordance with yet a further preferred embodiment of the present invention the
interface method also includes providing detector output processing circuitry operative to
receive af least one output of the at least one detector and to provide an output indication of
at least three of location, orientation, shape and size of at least one impingement spot

defined by impingement of the at least one electromagnetic radiation beam on the panel.

Preferably, the interface method also includes providing detector output processing circuitry
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i npi ngenent spot defined by inpingenent of the at
| east one el ectromagnetic radi ati on beam on the panel.
waioameorrdance withyet a further preferred enmbedirmends/000365
of the present inventionthe interface nethod al so
i ncl udes providing detector output processing
ODEEJLIVEP TeopLvs phleattione outpul afighs atdeast oneatetactayaed Gutrpuide af output

. |.east one.detegtor and t ovi de. an out put

incd B ot ioERY, Sl Hapr s b eBioBh uhg P pposiofined

by shpp@empat of 2B o 18dst |028S¢cQRNAgABIENGTRINN $BRh on the panel.
defined by inpingenent of the at |east one

Additignally iively.dbg mtdrbee bethndatsotihdugemmedviding detector output
Preferahly, the.interface nethod al so i.ncl udes
procbersgl\glig gfrﬁlé%rg @PST@PX‘? %Oorﬁfeﬂ)‘(ﬁ at. ?%E%tgesquﬁ@lt of Hle at gast one detector and
to pedVidlhd sMBREhdILAKR drat e8G 8hy 6 BL 1dc8ASH ﬁﬂ%o&'&f BilntRon of the
the at | east one detector and to provide an out pd’t
elegtretiagaetioradigtion beamienitteror i ent ati on, shape and size of
at l.east one inpjngenent spot defiped by jnpingenent .
of tHeckerdpes PR RO B cRre RiieH sRhoREne s B 45 DS WeARTeaHion the
intei 36 RBARI aldd eIk ifin@" | - i -
e nterf s Adiiptlh SR VilingdoRk? E’?@ﬁ %‘?’lﬁ%s“é‘g?gfg‘t“g? opetative to
recajue gu¢aspomeceswit ofithe at least bny dapmornd (e pilodide@a ®upait Aidication of
thel ]%gst one output of the at | east one detector and to
Y

FHieR 289 agatiat CrieNatiemof Jhe Glechpmpgngic wdiation hepm emitter.
it e e

opeydtive t@reetive ut lpast bee owguterthiadit teist oreidetdbRr REE®JRSvVide an output
. Jnvention the interface nethod al so includes providing
indigatieny phft Igat 9me op ihsclesationgand; angular pricwpiomaef the elestromagnetic
I ' . o) . f the.at. ] east one
a0 b o8l LA A B e 08 A B O e o

pantioflahg efindperrndidhiar tHetdie Bhdh iphite ParallBEo the plane of the panel in
el ectromagnetic radiation beamemtter. Pr ePerabI Y,

which a bea erigied thralergemagegicradiatinpdsaprenyitativigeatet. edteomtively,
the PR gRURGIERT B ntiid ik oBEE T b e iy gporative

to bl l Reasbne Blu of thelit @kt G defecl ah®RHroRBEaPbuthit8ndication
| ocati on and angul ar orientation of the

of apleastione ahida dadation ardi angienotxatioarif thealectiomaghaicabdiation beam

bei def.i ned. - di st b | f the,
e 01 o] B B A e CrPSIEL SR BRen ks PR o afgin of the
cledddnighéfic dti'@ﬁlHé!nﬁrB?njﬁfer 4d¥ea BARE of 4 M}fu@éj\en@’éﬁ? ?({E}ateicr)n of the

i
origin of the electromagnetic radi ation."beam em
beainsor} hegpeel. Al ternatively, the interface method al so

i ncl.ude rovi din etector out put processin ) .

ol v dieEey e et o b o Bodesie! arsent ppention
the biREERY m TS o RIS Aling Btk B BB CocllnE Uiy ppertive
to reneiverst kpstone ofitpirhef thd & ddastomegettioe atdidipadvidaraapt indication

of ‘a‘trajectory of the electromagnetic radiation beam emitter. Preferably, the interface

method also includes providing a generally elliptical impingement spot by impingement of
the beam on the panel. Additionally the interface method also includes providing analysis
circuitry operative to determine a ratio of a major axis and a minor axis of the elliptical

impingement spot and employing the analysis circuitry to determine an angle of intersection
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emtter, the location being defined as a
poi nt -t o-poi nt di stance between abeamorigin of the
wehewstweoimagnet i ¢ radi ati on beamemtter and a eemIEI08600365
an i npi ngenent | ocation of the beamon the panel. In
accordance wi th another further preferred enbodi nent
betwstn theebganesmhiheipanelnddditionsily ¢mraleniativelynthelinidrfatesmethod also

e g BB B S DBy BB R3S B mgp o
the &18@rcMadnRS tadRROORIBF RN RO d@fayiﬂﬁngémaﬁtspw defined by
i ndi catton of a trajectory of the el ectrofmagnetic

impingetnenti afithé beam emi the panel Ené fegpddyling thelmalystsavifcaity to assist in

nmet hod al.so includes pr.ovjdin eneral ly elljptica
detefthispgn et auopt Eseh bitare Beermatgaln bl he
panel. Additionally the interface nethod al so incl udes
provi ding analysis circuitry operative to determ ne a
ratio of a major axis and a minor axis of the
el liptical inpi oyin he anal ysi s
circuitrytoEﬁﬁﬁﬁ&ﬁ&ﬁgkgﬁeéﬁﬂsgqgggﬁh¥éwggggionbetmeen
the beam and the panel. Additionally or alternatively,
the interface nmethod al so i ncludes providing anal ysis
ci r hktprasepp@rattiorewilbbe npdestood bed bpstesviatet ahdre fslly from the
intensity of the electromagnetjc radiation at. )
follqyipg detated fescrptiomdaksh i oy pstiogaih theglsavings i whaighny
I mpinge f. the b -0 1 t and i.ng .
anal'y Tsrﬁ% 2? ragjﬁ1 i ?r%et %ﬁlﬂ@ ?%tglgtr?ﬁgf;? lclla‘%br'ﬁdrgrt?%kq%#eea%ﬁeb&twe
embodiEhehtOSf the bRKsE@GHVeRtioRet ween the beam and the panel .

BRI EF DESCRI PTI ON OF THE DRAW NGS The present .
i nvé&igs g, vl 1& AC areimnlidisd pitoriah flustatiensdofopeation of an

cmbfisadt of % Pfenitoie B S Bt i o ocllpe A obit

teleﬁlﬁﬁe? are si nmpl i fi ed pictorial ill ustra_ti ons _of t hree
al ternative enbodi ments of the present invention;
Fi gFigd AMBR &CGuate simplifiefli pidtopiak ilbisirations of operation of an

i l,Justrat.ions of.operation of an.enmbpdi ment. .of the
emiopirSh o7 e Recdh iR BRE S ile Bl i AP A5ty personal
digi¥hl bdkiRaiObI | € tel ephone; Figs. 5A, 5B & 5C are

simplified pictorial illustrations of operation of an

e'nbd“dgm”eﬁﬁ, o &HC pre semlifiedvgintoriah illuspheomsnoe dpémtiamdf an

o BTG B R BRI B L EERASL i s

tabléﬂ;' ustrations of operation of an

Figs. 7A, 7B & 7C are simplified pictorial illustrations of operation of an
embodiment of the present invention implemented in and in association with a television;
and

Fig. 8 is a partially block diagram, partially diagrammatic illustratibn of
information extraction circuitry associated with the light pen and light receiving and
sensing apparatus of Figs. 1 - 3 in accordance with a preferred embodiment of the present

invention.
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enbodi nent of the present invention inplenented in and

in association with an input tablet; Figs. 7A, 7B & 7C
wanreosgompbi fied pictorial illustrations of operParioo®600365

an enbodi nent of the present invention inplenented in

and in association with a television; and Fig. 8 is a

par tDETAYLED &HSCRIRGIAN Op aHE RREFERREY BMBODIMENTS

il lustration of information extraction circuitry

associated with the light pen and |ight receiving and

sen . .o At .

o of i r e B I gt Ml o R e e
partREGERI deSiradle. Ok mbhiF o RESERRA D HsMBODIVBADStiChlarle advantageous for

na situations jn which wireless renote_control of
congaﬁ%(/)

OféRpengenieaths agalmositionie oy masien phdfies mpvinggaerfrodfevice
: i ' ' Ralkki cul arl'y advant ageous
rela&%«?ﬁfg%%tsﬁfé?%% gﬁ‘%ék%ag%ﬁékad@ﬁ?&% the spatial positioning
or rfflire®dingdnshbleemomdongolant belartitelbaryadyfltateous fér@xanple,
di splay or panel related to_the equi

for TSR 51l L e EreloEnisd PRI Spel il snay e used by
peofif il BUER R0 IR ot Aol I YR Sy BB, yschola

equiBndt® eebnyutEre QR the Wké NTEOY Sirfer®Mal kér¥otk NRRArbIMRBUId A1Rw the

.operating special needs vehicles, household equipnent,
mingphpueles witht e présgae irg geqhiradntd opetate ewiitkes or the like.

cont rQl ul llaow th inimumeffort with..no ..
Corf et oMot it i P SomeeLiodhe piis b2 ipgbled person
1d\m"11$hin©@@ et hR@naRaifliof QYif i ice
ol confi gur emﬁ{éhééyoﬁrgeds of tahe lgi saél glgc%ié%lg%ﬁ?the device in
conyeniontipegition ot mokibit t he el ect romagnetic
radipgtion-emtti ortion of the device in. a ) )
conv DRPEASHSEPe] oo coREH; 115q pas Fpplisetionsyih dreprdjmensional
e e BRI APRY ERIE TRl desiener (g e aplo 0 createa
‘vihee¥D) ddsedn, byftmacingadinet elimémsioral ese gnmid-tioabuwe albbsirdl @anel in
reate a 'virtual' 3D desjgn by tracing a .
the PR 0T HTRSALPIBHar SORRIEST PO HAGYEPR 1RISEVEng ecutlee) freely held
oo el R o bR o PEPRRE Wiy B A AR Bt R, nd
artistgveffet.i n the formof a stylus or the |like would all ow

anore seanless, intuitjve, and artistic effort.
It is an object of the invention to provide an improved control apparatus for the

remote control of data or equipment. _
According to one aspect of the invention, there is provided control apparatus for
the remote control of data or equipment, comprising: a screen; an input device such as a
stylus; sensing means for sensing data related to a position of the input device relative to the
screen; control means for determining the position of the input device relative to said screen
from the data; wherein, the input device includes a source of electromagnetic radiation for
directing onto the screen; the sensing means includes detection means for detecting
electromagnetic radiation directed onto, and scattered by the screen or by a scattering
surface beneath a non-scattering screen; the detection means being configured to producea

detector output dependent on the scattered electro-magnetic radiation detected; and the
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It is an object of the invention to provide an

unproved control apparatus for the renote control of
wdab@/o#17equi pnent . According to one aspect of PCIAEL2005/000365

i nvention, there is provided control apparatus for the

renote control of data or equi pnent, conprising: a

confiaaies bing sHEi g B %27 G elr St e Whppstdon ot

the donRielreBVE GRthE 6trdéd.ve to the screen; control neans for
determining the position of the input device relative

to Paéferablyrtbesoureediarerigued ta prodvee erenical hean pfinfrared radiation
N L e
| nclAigesiNelefieisBlrcB R Dl BhfifEEq ¢ pRdusd ﬁﬁft@%% ®kifis for

radiation directed onto, and scattered by the screen
directingoonta tiecateerr i ng surface beneath a non-scattering

screen, e detectjon neans i ng configured to
o odaert g dertpl SR o BiiAdbe dsiester eutpu, to
- | r‘ o 0 . .

e et R of P 1 2 moP e GORE NI cliptical
areal andiet icdatethehiistpasibetvsendahe sdecsadribe saredrafrod 8aidaneasured

the screen. Preferably the source is configured to
lengfk.oduce a conical beam of infrared radiation for

dir ' 0 g j PhLC e

o FEEEABCERCES) SRARS SRR R oSk et S
meabgre@aglkirglatedbatanqiere dficlectrathddnplieraddagion dhe@s®by e source onto

directing onto the screen. Preferably the control
the spaears andstocdstargng e angle i thespuraerielatise wesctren dipmp the meagured

ara B srgre the length of at |east one of a mmjor axis or

parayl or axis of the incident elliptical area, and to

cal qubfaidlyithe adhélarRa pakaict@eihclude I AR ofdtfeakithe of a major

_screen fromsaid neasured | ength. Preferably the

axisqyatnisior axianEthedneidert clintisal aren.anal yze the detect or

out put .t asure angl exrel ated anet er.s_of. .
of e FEPBHARN BT urcs i PPHRvs 1 SPRGIHE, e beug pton slrglity of
condpdfierit§ fedireclnsl oh WH6ts6eBh A fdrifa PREFLEY VF cbli8spPAHMESncident

relative to screen fromthe nmeasured paraneters.
poirRs.ef erably the area-rel ated paraneters include the

enajinob ot Teagl one ol amol e or ot ot Brtg
ideﬂgx;-’fy aRNHEN StehOceRbd by HREnt@spoRgam i nto a plurality

The control means may be configured to determine the distance of the source from

the screen from the surface pattern.

The control means may be configured to determine the angle of the source relative
to the screen from the surface pattern.

Preferably the detection means comprises a plurality of detectors arranged along at
least one edge of the screen; each detector being configured to produce an analog output
dependent on the quantity of scattered electromagnetic radiation detected by it. Typically,
the detection means’ reception frequency corresponds to that of the emitter.

Preferably the detection means is configured to produce detector output in the form

of a digital signal, and the detection means further comprises a converter configured to

10



10

15

20

25

30

conmponents for directing onto the screen to forma

plurality of corresponding incident points. Preferably
woheosmont7s ol nmeans i s configured to anal yze theCT/1L2005/000365

detector output to identify the surface pattern

created by the incident points. The control neans may
conyyat benrhiplgaoutbutsontiethe digitabsighad. di st ance of the source

fromthe.screen fromthe rf.ace .patt.ern. The.gcantrol
e AR &S AP test olo S eEErHI e (e SR e pirghod of
detePRUGRE af dHidrY 6f b hP& SSARERIATRMO! hcRUh (BRBrising: directing

pattern.” Preferably the detection neans conprises a
elecpomaghdtioradiftioteende therssrean franytbd inplubdeyice; déteeting edevtromagnetic

AR e T
on §atbilelRhREhER RN CA QMR HnANBRL A 8 R¥edidr output to

Typically, the detection neans” recept’ion frequency
deteqipinegtbp position of thh apub fleviberedativetie the fereeher abl y t he

detectionpeans is.configuredt roduce def ect or, oyt put
OSBRI s ARy S o et TR et it Sxample,
F ] ' r.<conti d
2 bR o PR for? RIS o kR Bl qs 0 /B PC.scpeen, ora
mobAzoontiungcdtionapvict suchas pawbile feléghone Miesthatbely thééevécd riay be

rovided a nethod of determ ning a position of an
an egeggnicgapirleanefar qopiolling gleskpris sauipment wich gs surgical apparatus,

on 52115 81 GO SREREL G 2] AL OIP P ik SuBE RF Bt
datd;, aiti @nitroh ogtioee f@dcditiollingasldciaiit tequipthddy. Inhep&sti®@Ethe data

. producing a detector output dependent on scattered.
dispdaysdtor dhaelgeireric eqépmeniol caatreliedelly meaes elhanl ippirhdeviere In the

tector ..out put . det erm.ne ..t h osition of .the input
prefyfeT e BhaimtbP e otk R TGS e BB AT ol apichy B b any
suitdble EOriTERyr QRO a hBesRIpRS EEY1usT\EHbYAR VIRY, Purl, OF any suitable
exanpl e, a hand-held or "pa mtq[ﬁ' conputer, a ]
remgterwith dhe goigier allows diesserie opepR)the deviRe byoselesiing waricas options

& I{rjobi I e&ﬁormuni cation device such as a nobile
15 @fegr?ﬁl 5T ™ er nat i vel y the device may be an

el eCtHeORiden GesbiaBly iP @k of #telRBRLY RAdshAnEheELAIGRHIE small but
) egw pnent such as surgical apparatus, an electric
signiféant baatioring propéities; forSuamphieconomsreed gtadp Pefpaxainthe like. Hence,
. incl.ude a screen for.displayi.ng data, ar cantrol .
in opgatiGiaHs, e BIES R g PERBAK F BT emeRstls Aivton qpto a region of
the QBRERUHOR of tHE HREBMILRBL FHEHHSH idRnEbRGhE 8Fb&kn is transmitted
equi pnent is controlled by neans of an I nput device.
thrdughtleescreen, and some of the electromagnetic radiation is scattered towards the edges

of the screen. The quantity of transmitted electromagnetic radiation passing through the
screen typically decreases exponentially with the thickness ofthe screen. The scattered light
arriving at the edges of the screen spreads over an increasing area with increasing distance
from the region of incidence to the edges of the screen. The light arriving at an edge at
distance L from the region of incidence is proportional to (exp -aL)/L. a is the scattering
coefficient of the screen. Delete corresponding sentence in text.

Preferably associated with the screen are a plurality of detectors arranged along the

edges of the screen in the x and y directions respectively. The detectors are configured to
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preferred enbodi nent the input device takes the form
of a pointer, which my be of any suitable form for
wexenspbei7a pen-shaped "stylus", a glove, a vi sBCT/IE2005/000365
gun, or any suitable renote unit. The pointer allows
the user to operate the device by selecting various
detec®fieiseatterel & pdtayeinotic taitis naétypiciiphaeredatiyahefasoabiisld of
is made of a relatively transparen [

viewsfralexample <i°ghhey B et FRY g(?rrfhamﬁ%% gﬁgtls_gtgngfw%écrt]mmagmﬁc
radiafeiﬁr? g‘gg@ﬁegw 'gﬁ Itt%%%cﬁl‘ijtgr, Bed ﬁﬁz %eOfor Eﬁ@nﬂlé,‘i%nvéiﬁi‘&ﬁ% photo

poi'nter emts a beam of
detec®br@Ct romagnetic radi ation onto a region of the screen,

nost of the el ectromagnetic radiation inchgent n the

scr Begpdistet ispnevitied wilh ¢ peuseRAT slssEoBRRRIS A FIPIs R ExagPle an
) t he el.ectronmagnetd [ ' i towards the
infroflpuigE oy r ety of SR ilcR TehPerifithd SR | DIEL

el egLERARGNRS | 6nd aghpddientDams| Pgintditr etwffd theomicalebam of

typically decreases exponentially w ththe thickness qof
electtdpagetie eatliatimefrars atcirevley spheyical, aF piher hgped tip Mot - The

.. of the, scree ead ver .an_increasj it
light TR PR R POt G PEErsHC D rom etk
the gék?ﬁldﬁf, Whig t1RCEEr enti€a béMh bf Blefttothiihetit raifatRa@ato a
at distance L fromthe region of incidence is ) .
regiqit 0P diet saveml, chch (eteptor detetis.a poitign tdfethe @gqctr@mag@etlc radiation
coefficient. of the screen. .Del ete correspondi;n .
scatigteh BARCDF Angds. beproret BIBYCc L GUT PRl cht R cumps i =
mag%?c&%qﬁde%gﬂﬁe% bh %GQ{%BH@&%?E%rt%reg.,re[e%ﬁgﬁﬁgﬂtféﬁgdibﬂﬁi @Agesd. The

e"screen 1 n e X an I rections respect i vel Y.

analdh outtesehrslane rotiledby edotvdter.evhich prodises @ epmesponding
el ectronagnetic radi atjon

) ) ndt ypi cal | yhave .
seriglcquaipyty AR riaFROAMPIG I ightsA e deyiceow iR amaliges dgegjenal to
8 i f e it i th d
e O S OSSR AL 883 e pep s srcenen
therBI d¥rRe theapuintepyarbmetefso for example ¢he retative i, iYoumsl Z pisgion and/or
detectors. The pointer is provided wth a source of

angle|of énqlispaemef the PPE& at i on, for exanple an infrared

emitter a |aser Lt et kBiherter.
o 1 conZers? o B ulyie sy Shay e cobit o R ts

TheBeARANivERk R D iafthefreidfangng séral sizdhlatrianmnalog el signal. -
circular, spherical, or other shaped.tip (not s

. h .
The Theghitandr pdstestary Wigh thsdbighest qnagniyry abalog %ﬁ%éenemﬂy
interference,f anbi ent .].i ' i QR
conk SRR SRR AU Bl o GE B Rl U8, e
in O:Rich, [tBEI MrrRhict hevies neaRures deh ntghitadoof dkt eatlsgaoutputs,

ortion of the electromagnetic radiation
determines the x and y position of the incident beam from the measured values, and

jmy

responds appropriately.

In operation, the accuracy of the position determined may be improved by
interpolation between the values of the outputs measured for multiple detectors. In each
direction, the value measured for the detector with the highest magnitude output is
interpolated with the values measured for adjacent detectors using a polynomial function.
The polynomial function is quadratic having the form:

V(x)=ax’+bx+c for the x direction
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scattered fromthe incident beam and produces a
correspondi ng anal og output with a magnitude dependent
wonodshediqaant ity of scattered el ectromagneti ¢ Padireiod®oN0365
detected. The anal og outputs preferably are received
by a converter, which produces a correspondi ng seri al
output. The serial output is inputted to a device
whi anal yses the signal to determne the emtter's
el epyhenmghebiyer ¢adi at i on pr@hggidirectiqnat t ern upon t he
screen and thereby derive the pointer pararretertﬁ, for
exavpsre thefanetions M(wand V) asdhorvabessiof thspulpids of the Agjetors at
.of inclination of [ » GOV 5 1
positfint i ip e - F ek B o HE D £ def dBenifia by
findif 0 MeDekiEt o tHagneaBiredlalass. Tk iMEyohedibestvatucfioapprofintted by:
digital serial signal or an analog serial signal. The
x and -p/2det ebrdhsx @psitionhe hi ghest magni t ude anal og
out put generally correspond respectively to the x and
y p tions of the center of the incident beam Hence,
i n ppepabl-ong, ey gbafbhoni ¢ device neasures the
maghi t ude of the anal og outputs, determ nes the x and
y pHsnde, amapé a¢dueate Malnd efix ahé spositionaterioundasur ed

al , d d . [ ly... hj ti th
ncc s mprenetes Do B TR DROg B enbibsby B Eas s A bl B of 2
vaﬁéﬁ%?&%ﬁ%l@.“ on between the val ues of the outputs

asured for multiple detectors, hi each direction,
t he Thategionofasscedn bowliti¢tethd eleetromnagnatit radidtonhs ighidsnt will be
magni tude output is interpolated with the | ues
substrHaliy elioticl i) s Sive eetiSeTOIROD AR AaRSH Bf PieorRigier from the
i . : I ; |
srob 156 PRELOGEL B LUSH GRS gh e ks
screMf ¥hd Reddeyor? thebingler at whidhr the heintedisr leedd.i An esbentdcitshef 0, for

functions V(x) and V(y) are the values of the qutputs. .
exargpley i endieatize P%ﬁ Gy o’éaglﬁ@m@#cﬁoraﬁ@% gdigtion apd e pBiier being

respegt | o[}.jf a, a , b, b and c, c
held pe e&@{‘}élyar%k‘yn%‘a%@aﬁ% n |%g&§ehné best fit to the neasured
val ugs reldtive rhapinei ey Ftigthrabgtouaitdre usedap dewxmhima thedengths of

by: x = -b/2a for the x position and y -b'/2a" for the
the majop gid ingner ellipse axes and hence the eccentricity of the ellipse. The angle of the

pointer is then calculated using conventional mathematics. Similarly the parameters a and
a’ of the parabolas defined hereinabove are inversely proportional to the ellipse size, and
are used to calculate the perpendicular distance of the pointer from the screen in the Z
direction. Where the ellipse is a circle, the length of both ellipse axes will be equal,
corresponding to the diameter d of a circle.

The ratio of the constants a to a’ derived from the interpolation is also a measure
of the angle of the pointer relative to the screen. Hence, in operation the constants derived
from interpolation may also be used to improve the accuracy of the angle determined.

The intensity of the electromagnetic radiation incident on the screen is also
dependent on the distance of the pointer from the screen. Correspondingly, the quantity of
scattered electromagnetic radiation detected by the detectors, and hence the magnitudes of

the analog signals vary with the intensity of the incident electromagnetic radiation. Hence,
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Hence, a nore accurate value of x and y position are
found. It is appreciated that the quadratic node
wdesasrowbied her ei nabove is only one of a vari et pCofiL2005/000365

nodel s. The regi on of the screen on which the
el ectromagnetic radiation is incident will be

the sU4BREGRaERbIdEs BF tHeRihiog!sigMalshn@Palas 8a uske enBanb inR@endently
the di stance of the pointer fromthe screen. The

detesmine e lins-ofysight distance bf thp peingsiriftoneths serge oF terefing the regult of

i ¢ch. thebeam strikes the screen and hence on the
the %ﬁ@ %a&?{f‘@hﬁ’ﬁ’? pﬁ%frﬁ?%}r?rpgﬁﬁel d. An eccentricity of
0, QL JEXAP bethe bSinted BofAhb Y& is 8ls6 'géxfe‘reﬁly%vé'ri&}i] ﬁlﬁgértional

el ectromagnetic radi ation and the pointer being 'he
to theeopstants auhdr’ daivet &osuthe agerpoiativheHensesmoperftion the constants

.rel ative magnitudes of .the anal og outputs are ysed to ..
deripidt pH WEETPHEITLTEY AEO e YSHA SpBIOVRIEE AROHGEY it i g gosition

géﬁﬁ and hence the eccentricity of the ellipse. The :
de1:eang g'of the pointer is then cal cul ated using

C ONVEI lotstin amd tingleaf the poinfsir mdyatdoybetube tp detamehe whemthe user

and a' of the parabol as defined htﬁrei nabove are

makep ¢ spleatiqn Witbos PRy BeRk coRtactheEvesn the peinisr 28d thegregneA simple

dip]%llig? grlotéfr%n? fﬁ’lé"?%% AbR, LR BE ruggc? ﬁﬂé&%&%lémd&lé Fsél@@tﬁw]o%l{eﬁ‘%ﬁigely or

& 5creen in rection. ere t

addBiohbIDs &he Sréd &id £be intbdptty| @it Night niegt diselbkiyssé taxemresent a
w || be equal, corresponding to the dianmeter d of a

contaictless seleThen. rcha sleqtion mahbe dndisatad.tior gxample; Pgdhe area of

. Lr the interpol.ati j AL I

nc b G PR 150 SPBR Rl b BBl or e

inteARBY Bdih®Abd R RaRinmdiSuaehiedRsldf rom i nt er pol ati on may

al sSo be used to inprove the accuracy of the angle

det eAoriondiug toTérthenteayboiimens pf thednegrdion, Sewgider lacludes a laser
radi ati.on incident, on. t.he reen is also,de ent, . o

sonf e EARBLHS P A of o Fo L ReC 0 BERRED b1 Wpe, or

exafPld 83RLPGoREbYtheliRg quantity of scattered
efectromagnetic radi ati on detected by the detectors,

and Ttenlzsert soercegyefetabliets lotated svithim thegpainign and is/egnfigured to
ith the int it f the ] i dent el t ti

b, HES S Bt SR i o

plalgdé?ééﬁhﬁ‘eﬁ%ﬁg | oRGrriSed wiid th@;bofn@ar bidePRNEMd the operational

rmne t ne- of -si ght di stance of .the pointer
patlh 6:Pte ld3er ssame Bach eami splittexfis pesitidredrag sudniglod/ 2trblative to the axial

_calculation based on the ellipse neasupenenis. The )
direstign afibe laser henen. Henge: woperagen Pah et Sl s lver beam into

eneral |y i i . ani:
o AR5 DNFAFh PSR OB 51406 SAAY Ao, an
secOREEGhpSHRnE, i cHOB AbAH& through an angle a.
The first, second and third beam splitters are located progressively further from the

o

laser source. The second and third beam splitters are respectively rotated through 120°, and
—120°, relative to the first beam splitter about the axial direction of the laser beam. Hence,
in operation the laser source produces the laser beam, which passes through each beam
splitter, in turn. Thus, the beam is split into four components comprising three deflected
components and a transmitted component.

In operation, the deflected components incident on the screen, form the vertices ofa
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derived frominterpolation nmay al so be used to inprove
the accuracy of the z position determ ned. The
woOaoestweorte and angl e of the pointer may al so bePasan1005/000365
det erm ne whent he user nmakes a sel ection w thout
physi cal contact between the pointer and the screen. A
triargglevlhe iukiigut trgnsmoitted nomj)mene}xesrspbﬂantmﬂglaﬂthb eentsadf thedtriangle.

res 1t the selecti rnati
Bach ey, SBtsrIay bewads oty s ‘f?ﬁ% Fn%’fwagrfe# ?’S?HH# AREIOSFapRCOVer
glasgaPheas ﬁﬂe{gg(r:#?%ﬁlytﬁagfil éa%fgbl%% e eglqﬂ]%]or e %Eﬁ%%ﬁc%%oatmo
for aﬂrmmlhxig theciethtine tmhﬁnitkancmgﬁbterfkeew.ﬁch of e:anh sbhftd:rl ddd hence the

el ow a certain_rnininumthreshold and /_ or
relaP‘ﬁ? Bty Oﬂﬁl@ ﬁﬁ%e%wgu apﬂmﬁ%@nﬁmmt@maféw@ddmonaﬂy
o 5 08 1 0 LT T e
tranamiited cohipdaumt fothetch@s®g tsdhkadtyrdyhehensahiteayors yrcbﬂeﬁﬂleﬁnve to
tyg for exanple, a |aser diode or the I|ike.
the ¢ Fedsc@mR@@elﬁﬁef erably is | ocated VVI thin the pointer

and r beam in a aX| al

dir e‘é‘:%maqfe ldc@geﬁg%n&‘é%{&%ﬁ ab pr ef%lfré)ﬁ F§)S t‘ he

f or Mk, ipl cpeaftion STty &F the @ar¥iliftd CondfdneRds different to the
within the poi nter at intervals along the operational

intepsitstofdhe deftectedsompionents- Hemen, whearthe porpansntsiod the laser beam are
ned at .an angle.a/2 relative t.0.the a
incifeR o RO ResR (iR aapSond b e difing e b the deflctea
conffRabegam splitter splits the laser beamnto a first
component, whi ch passes through the splitter with no
chariyewan ofkxagpilé, ovhen dncbeamsspditiars arompdnefhicroshopdcavsr glass
defl ected throu The. first, second and

and;op iy gt Eﬂe%aﬁr%ma?%]ﬁé &ﬂ%aqsaelaieéaat& ghraisgigance to milestgpce is
R R D S E R o e

th1rd. Bé)am selitedtr is/appraxitnaeely: I2|5%t oﬂib@ﬂitﬁﬁity bf the fishdefledidticomponent
axial direction of the beam Hence, in ogperation

deflefgd pytherfi Hétch?ﬁl@épbﬁ@d%/é of fl’ﬁént%’%‘é’@f &@éﬁ?onmeﬂﬁp%@@a@nem
deﬂ%%{elg ;ﬁghﬁ% %s&nﬁer?e%? Htf& Ghd e ﬁ]alt Hrtﬂe &?%Js%tgettgﬁ? K de ected

our conponent's c npri sing

confpoRpetderit&e gyitha thif i dplieer. Eﬁﬁﬂ%ﬁﬂh%]ﬁltﬁ r€@RREAhé fﬂfb.nsfcy of
the defl ected conmponents incident on the screen,

the ransrriied gemporsas fisthense thahiyislessTthen that pitiba other components.

t t I t ant. at_the c

of L RQPITERES PRI o el R B B8 brsord Pth r e
tranSHhi ot SRERIOf Ble ladePbea@X TR Ivﬁ‘mdd% RIoPSGRBR GV configuration

to allow passage of all three deflected components and the transmitted component during.

operation.

The use of a laser source is particularly advantageous for operation of the device
from a distance, since laser beams have extremely narrow spreads and maintain a relatively
high intensity over long distances. It will be appreciated that the precise location and
arrangement of the laser source and beam splitters may vary dependant on requirements.
For example, where remote operation is required from a distance, the angle o may be

particularly acute.
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gl ass. The splitters preferably are each provided

witha thin-filmoptical interference coating for
woamisrookl7sng the rel ative transmttance and r ePCeaLAND@0365

of each splitter and hence the relative intensity of

the deflected and transmtted conponents. -

Al t €peetionetbydetermankditte tineetdiynensienad qiasiteon arslyotdentation of the

.provided with, absorbing.filte cat.ed he . .
P GRS g PeHB® PP Tt O RO R hopgiuter having a
t ating the intensity of the transmtted conponent
relative to the defl ected conponents. Alternatively, a

di f f Tlaecdibtarcestmtees theyranspitad end defleeiedroompassesiicident on the
Thus, in operation, the intensity of the transmtted, .
scregl sistrERnCdrogn fheE reiAtve RoStts end Bnsr iR Gptapgran the £ irection
fat : t he conponents of the
can aélgrg(a tgam ggg9?§12‘%e§gﬂit{£o%?1§?%§{é§?i een, the transmitted
c onIthe eslhtivadistheces battveag the sfaashiticd amd Geflatedd contpedents incident

conmponents. By way of exanple, when the heamsplitters
on the &cregadie irsficative b é@@ﬁ@aléwé thegrigagle foraned hydhe giciqegt deflected

com?)BRénQ§§! te@Jale S widheads AT Ao Al o tra.fl@mjft:eg.component

anstittance-to reflectance is approxi mate
perpdadielar toiBe sddéeaNgl tiangle foftedbyansdsfleted corapRRAGIS substantially

emerging fromthe third beamsplitter is .
equ%lfptpuag xWi%m heytrammgyisted cemponant énsot yorpral i ghef sqregn, the triangle
def.l ect ed..conponent .defl ected by the first any, .
forg) b B E00N G Oh PR gre bl A Hengp e

anglROMPRARA! the afdimet edbémgtieed sesondtdeRs&Bdd i @teARiled using
equal to the intensity of the third deflected

conum’w’puai_érigom_mﬁ&tefct ed by the third beamsplitter. The
SRRl o S e PRt Pl Vg e e
is nidvell é?lfo“;sréepc?ﬁt&eﬁaj%é’tﬁﬂpﬁ%&eorﬁedw M%imyugéctbgﬁﬁgf then be

at the end of the poirter in the operational path
used teeastistinsntitipeting-thapoaminns of thehset arsfor adbeaned Jdngrol functions.

B 1o bt el o e EBR B AL 3R B R e e
ma1{e':<, %%éf&ﬁamtﬁ&ﬂmgﬁea &p@b{&@@&fﬁ& geﬂm@ﬁe thS&r&h. A simple

aser source Is particularly advantageous for
dipsipg ratioonfopéxdnyde,dbeuldclee dsed o sprisaitahe seledtionce | aser

b h | [ '

ol A P Ch TR TR ROy b R B hean e bpd egeiogbove
it AR L BodifiRhy 3B B€ ki LR Afton ofa pointer may
be d@Eynifkal)ahe diviention [seepiiatle mpplicable for determining the position of the

pointer in two dimensions only, or even a single dimension.

It will further be appreciated that although the invention has been described with
reference to particular applications, there are numerous other ways in which the invention
may be applied. A number of applications will now be described for the purposes of
illustration.

The invention has particular application in the medical profession, for example, for
computer-aided surgical procedures such as laparoscopy, microsurgery, and endoscopy. In

these cases, the light source could be built into tip of a pointer in the form of a scalpel or
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For exanple, where renote operation is required froma
di stance, the angle a nay be particularly

weacuis@oQger ati on to determ ne the three-di mensPomal2005/000365
position and orientation of the pointer enploying
multiple | aser beans is simlar to that described for

the pointer havi conj cal beam The distance
Oth‘_Hé’PQ@ﬁaF}?ée f‘?tﬂl??@ ?ﬁe? f%&_ EPW@F"F@E‘?%d conponent s

i nci | : .

o RO B SR8 2 ST LLON bt i
equilimant in cematamedicslocxamintgions wr pededyreconvent i onal

trigonometry. The rel ative distances between .t he
tran lpv@awaﬁ@ya%ipfb@é%@amraweaﬁe SA SRR, IHCRTgE PrpRoses. For

exafEHE 36 woiid B el Monelifial it il Slaif Fraifibg Bt Sllowing

simekgapmedicaihrocedhes poibatcerricdsoud eh Gomiputeritée dimmnsrsuth agd CPR
.conponent perpendicular to the screen, the triangle

trainiye mappgIUIREOTFENE SEcE gorpWELiaRoHed simulglost. Afoimeniy the form of
. il s C i ..

i fflpnd i Bogl BB L SO SRR B he by PRbn mting

moRGffdcltv e Mterdially khich GeSdoult 880 batioe die feheiraasmofeadavers in
reflect this. Hence, the angle at which the pointer is

medjeqlrirpinieg.d rel ative to the screen is deternined using

conventional. tri onetry. ~Repetitive cal cul ation .

Che BB Hbation, SoHREARE ot pr PO AReL B lnd oV R there is o
reqiigdrié:R For the FRMAopedti AT equipRient Sised nHa05HBtYerv@oR@ents such

recorded. The pointer trajectory may then be used to

as the yagun nf space of malitarygsettingsi BrampleooSsush uséseinclude therintuitive
fo dvanced control functiaons.. The, | ocati on and_.angl
conigpl pf G AR SR L0 Uik IR 192 D0 AH RGP ah SR Pased
. e .
o e Y el MBI B e b flogmaommed with
sepamtd prograhoming ypaefpleagescion babhiygiceesafteqnipmenp memanizitgeeight and
sel ectlj an.. It vvjell be appreciated that although the
equipTeIi dirgRtigas o ddescri bed her ei nabove with

r ef i _ i A . .
* hr onE Sertn 3o RADOGh RRicafoilih Sal Bl rescapch, ngineering and
manshanringad]udidpdiotestaniogyn biokogygsemityndaptols andhlanotbdmology. In
. determining the position of the pointer jn two
STUGH ARSI %ﬁﬂw@ﬁtﬂv@réw%&g witlyjtergs @%mﬁ%ﬁmen py thgmpked eye, a
b i . . N
sys{gtl chiibe YR RLER, WiFboiler JAHAY ol éRd RS, for
examméh ,a0 @lectros-mitiossope af theikeETieuBicadsbeic vay simeimabhd € then be
t he i nvention

used in conjunction with the pointer to control the microscope and to guide manipulate a

‘workpiece’. In this application it would be particularly beneficial if the light source were a
laser, since this can be focused extremely precisely.

Beneficial functionality may include, for example, simultaneous zoom c_ontrol in
conjunction with active functions in a single wireless pointer in the form ofa stylus or other
tool, the pointer being used directly “on” a microscope image for designing microchips, or
investigating viruses or genes.

The invention may also be incorporated into equipment for fertility treatments,

such as ICSI (intracytoplasmic sperm injection). In ICSI, a microscopically tipped pipette is
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may be applied. A nunber of applications wll now be
descri bed for the purposes of illustration. The
wOonv@srveion has particul ar application inthe nme#Ctal2005/000365
prof essi on, for exanple, for conputer-aided surgical
procedures such as | aparoscopy, mcrosurgery, and
used%‘ gfiéﬁ‘égihglé dheth 88@L0GARES! intdh égﬁGQHEwﬁ@ tHeGRpetREbATdIRd by an
ul

into tirp of a pointer in the formof a scal pel
operairomhbkhng apointgringherfrrm ofha Qompuffeeétw(frb Aight-HppadoTpipstte” and

workg dE et It o e St st o Tt R The
sa.mg?x‘ilﬁ&@ﬂe ?é [Bd¥tH 8t AR Afm &t POEIUERSnosdbly, AtV Rér iRVasRYbiopsy
al so corporated into equi'pment for training

inveptiganions svheFotrawmatopd patient needs tcdbdamnpamzadc ularly

benef i | al in nedic st udent tr f.or, al | ow
of i Sﬁélava@grls TR oot cob bl At ufch, Soesgipt Sme into
L8 T B 0 TR s

to bépioredticd tht hebhlbitity i nagdnitgtt of drppecaused by wader-compensation,
could be used to _enhance the realismof the

overseorRpeRsHtinTrRIkInAgsiaple e Sact i ve. Potential |y such
s s AR T BBl M

otherd¥@Bitdgmeht capinedat iAonslsdieneghétey aadiation-segitiveeseatn in

for the human operation of equipnment based in
combamam cmth ananprenTivgely sonfiguredipoinies couldherised Ik p Ay spilar to

currpxﬁtt 64%1?1{) %ﬂ IngscergEx%Hp lv%%h C?ddﬁﬂ)%gl %ﬁgﬁme@%} tﬁd%o"r h@xample

unmanned equl pnen

adjRHbRIPBF a FEBAle il adFinST TR boproviire Svikaatidk vad drlgl Heing
and equi pnent. A single hardware system coul d
used toeadinist the dize ofithesesand Gamiet ﬁnyba@la(r Browisinopuishpg mgde for direct

references .for.e of ..eq nent
RO Lt Y Feep A Bl nedils
Y %Fmeu@{ Sahfse fPRYseapplitdhl ANBe hRovEIGH of i€idhree menu
resea engi neeri ng and manufacturing i ncluding

opetutioh gadlomahg oy 2 momlmgy&lesélm apd rmdlucmtﬁr@ctm @rocedure.

vor KRG - FourBadots SHest I Coth o SN Sen dpgey Pictoria
111u@aﬁﬁn§o§ﬁﬁ'&eeﬂ)te‘f@£w@ enfouin&fs bPthk ']Jr&gﬁta&eeﬁtﬂﬁ P@s Nt erand 3,

a conmputerized mcroscope, for exanple,
eack kgt b panet 100 osrefepeblyon gedueally denar Bleenant wihidide prezferably but not

real-tlrrewraecant en be yse in s
necessarilygrFER disBias sriers i oF FReTrAlc Eﬁg’rm C%e @ﬂ?%vﬁec protective
covIPBI QY 81 Qate display, such as a liquid crystal or VGA display in a cellular
telephone or PDA, a portion of a touch-screen or a phosphor-backed glass panel of a CRT

display.

| Panel 100 may be made of any suitable material, and is typically formed of a glass
or plastic substrate, such as Plexiglas and need not necessarily be rigid. Alternatively, a
transparent non-scattering element in contact with a Lambertian surface may be employed.
Panel 100 is preferably characterized in that it transmits electromagnetic radiation
impinging thereon to edges thereof. The panel generally attenuates the electromagnetic

radiation passing therethrough to the edges thereof as a function of the distance traveled by
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"workpiece' . hi this application it would be
particularly beneficial if the |light source were a
woaswsros4gsnce this can be focused extrenely precraei095/000365
Beneficial functionality may include, for exanple,
si mul t aneous zoom control in conjunction with active
the dmmmlqmdlatlsmﬂgb@h/ﬁlﬁga@s pointer inthe formof a

st yi)usl(fﬁd@?t her ggoﬁo%aﬁg?%? Fféﬁﬁ?%%n?rP 2P§h recjﬂ,thtyof

elecﬂrams‘gﬂew %ha@? AEkdHTE 090 siBNRSPINT BRotb#VEES, vl FrefPably
be incorporated i nto equi pnent for fertlllty

arraiged a mm@nesnmyashelf@netallmdﬁagmtgcbbsa@ﬁﬂr@n@pﬂemwals 104, 106,

10 W e B eSS bR SE BB, oo

of eﬁé@ﬁ 39@ 11y d I‘ﬁ) Ry fse E@vé%é’cl‘&f &Jake%dotﬁéf tBéh SRRERIRE 102, to

I ng a’ pol nter he form of a conputer-driven,
helpldefih¢ and perecv thei ﬁ:ﬁécﬂst af\nm df \‘henkdmglud] datexttdrg 10t he
m croscope- %enerated

have obvi
v BIFIeAES | 02raiE DEsSFrRbIy P HEiep P P@h&}a@ crelshasg 5 of Vigw having an
F
m@%&%@éﬂf‘?%@é o S AARREAPY ap 08, AIdEEn Y RBENSsary o par of
the lteglob.ebfrcbvmge Zﬁdachhietea’tdr ch &8 ensskéd)ah bafes to hdtdeveakdiotion in
iS a hand-held tool which does not come into direct
overkapnpehweenfOgIONS 96 cuFEaEeh Percings 44% aremipisrably aipgnged tnd spaced
| f er
suct R @Rl o BRI AR RS IR CEARERTY B, B0 BPhich e least
one bateé,taﬂwz. TROREAS 6!-' VioR of OREY oftiRbReRS BYJ @8 lQistrated in dashed lines
undesirabl e nmovenents. A further application of the
and dmmeddw tegerénee nusraddBanced control of t eI evi si ons

and ot h tain u e an etic. .
iR SRS BB e e R R RTRE B bovidea

by pRRA0D rﬂl@&&hﬂv&cﬁﬂﬁmﬁdﬁs@ IRObURES of:@féld@te%rya@ﬂg ifltdhle edges
way simlar to current renote-control systens, but

can be tged delgiovidsraal ougnit indication pEthe mpmgmm@ lecation of a beam of light

on 15 bl 0 o fiog o T s obfuf AgfeRiGBe P echegploved to

indit4te th%' o8 d¥ha Helif 0T eReRcnbgRIB rad%ltﬂ?nl Bl indsrPHhb %hﬁéﬂ' as well as
could be nmade for direct on-screen progranmmng o

its iM@Rityot her recordl ng device or integrated nedi a. A

P VAL AT CAATER OR The BLeCHEn B0 B BT BTG by detector
ou‘q%é Eéﬂ{h‘gpr%%:;iﬁ% cikddi€Ng %gﬁ@ﬁafeﬁ taYin! c@ﬁﬁh%ﬁ%ﬁc‘éﬁoﬁ QGEGME €02 need

S now madé to Fi whi ch are
not %¢ prtvided etbngj eatloedgel of ithd p&mb]’ htm iongmy daé suﬂﬁcmt for detectors 102 to

alternatlve enbodi ments of the pres I nventi on.
be grpyjded alongtveggengrally orthogonal edges ereof. Preferab y, however, detectors -

102 are provided along all edges of the panel in order to maximize the signal-to-noise
performance of the device.

A light pen or other suitable electromagnetic radiation emitter is employed to
produce a beam of electromagnetic radiation which impinges on the panel 100. As willnow
be described, the location of the light pen and the angular orientation of the beam of
electromagnetic radiation produced thereby relative to the panel can be determined from the

outputs of the detectors.
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each show a panel 100, preferably a generally planar
el ement which is preferably but not necessarily part
woho@/0dégpl ay screen. For exanpl e, the panel 180TmE2005@0365

a plastic protective cover over a solid state display,

such as a liquid crystal or VGA display in a cellular

t el . Qr : ' 2Uch

phocana SRt o i SRR B e ed P IR Berdlee plane of
the phA€l 10@yaldrer artide pefpeadigulsuthesdid endratplani glatallehthi the plane of the

ypically for of a.glass or astic bstrate, such
pancl g 0 Robh bt Risetgo el FRQP %séﬁ? Rghtcpen may aﬁso be
ek PR ol AR RRRRSh HAD SR LN pEB ) et G e
impifganednt 1dd@tids ofthe eticabhygdtia raditidor Zeach dni thielpaheli100.
transmts el ectrgmagnetic.radiation, inpinging thereon

to CUgag tokig dot lightinen af iy shgwnematting 2 gerdpiiizganical heam 152

- el. I i i@kl | tnr .
wihicf B PTRAIGH S0 R LAATH R BLELT AR, bl Fie
1, théslbaitonel o6t AHREGOE bedm 1 RThatd teamt Axisas6 vHidids paiiel with respect

Provi ded al ong at | east one and preferably all edges

to a ggneprdlyenlanpg Gleaneat 459 byeaiont 30 drgren agle: Jha dmpingemepiaipgl 1 54

detect.ors 2 uch _as PE h i ' .
form3 B By e SR oo s AR RER g b e Bl fsection of
bean9SA81 54 And A&l plagk doméRT 68 ENeR thebRIPd:Ss 19¥o bd @fanged at

108 and 110 di sposed al ong respective edges 114, 116,

a 904iegreanugle 20 thef geanesilly phanar Plemenohss, die imyegemiens spot 164 would
8 .and 120
havegBg SPG AL

R poh 5 GEPIeRe SR 4P AP AP P Per g the
circl¥ k@M dfic 4tM8e inddiadidH 3k bekeh 8Ek 956 ad® gencbB ekt SlchRat 158.

are preferably selected such that each has a field of
vi elvihapanigulanfeange bbihe peggemnntion that thigeuttfuts of detectors 102

NN M T R C—

104,096 MR GL: 1 10 HAREpdcAvAGHhE N Ral KBUST 14N l g,nl 1(8\6/&16' 128 provide

betiween regi ons ‘of coverage. Detectors 102 ar
infoymaioaraald thedocatiogsoticmtadioapshepd axlisibe ofthe impmeeméttyspothles4.

entire _area of the panel 100 is vered by the field
of \A*Sedﬁsﬁﬁbeég@ OV Hathg @é‘f%‘iﬂ%gg}%e ﬁ*ﬂ’i’égq@?%i‘%i%“%‘ﬁtry ofthe

presit SWREEH ra ﬁ gfogrﬁd%%oxﬁg%le& Bﬁtgh{slo?aétééf)ﬁ%%i%g a%?@ &G edge

I'nes and desi g y reference nunera
of thei gainele Taésetdugpuds sirabe emgyed teproviledafornatignepiding location,
_radiation attenuation provided by ?anel 100, the
orientation. i shepa®pfli Leri@f Fmpineemsnt spRts Lot ophRangh 190t produced by

i RGHBHLA 5 U S0P BBy o
electrb@Bdmetic radiation emitter 150.

It is appreciated that the outputs of detectors 102 provide information to
distinguish between impingement spots having different locations, orientations, shapes and
sizes. For example, when comparing impingement spots 154 and 182 in Fig. 1, it is
appreciated that a change in the size of the spot produces a corresponding change in the
combined outputs of detectors 102, such as in the breadths and peak intensities thereof. As

another example, when comparing impingement spots 154 and 184 in Fig. 1, it is

appreciated that a change only in the location of the spot produces a corresponding change
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on the panel 100. The anplitudes of the outputs of the

detectors can al so be enployed to indicate the area of
wahe@mei76 el ect romagneti c radi ati on i npi ngi ng 8ATHE2005/000365

panel, as well as its intensity. The outputs of each

of the detectors 102 are preferably nultipl exed by

detector output nulti pJ{ exing circuits..

It is
in the gpmbined cawutsideteRioset Casiriesin tedpraiog, of dit efssof the peak
. ] Al f
e o DO AL Rl PG 1694, b ale o
panep10¢.i ded al ong two general ly orthogonal edges thereof.

Pref erably, however, detectors 102 are pro]\g' deg al _onPg )
al | As@deshes pxarpile, ua) COMPaERGERPIRESIARK SHRS o HeRe 180 inFig. 1, it

C eiunal o e ee ot ; ! .
s o B8 RO BLPITE oy IS Berboli Bl e
comBiRl QM§disie? dpteadtCi®2ahrans &f the kalsfivetregtied dnd intaasitiss tareof.

whi ch i npinges onthe panel 100. As w || now be . .
As agedditiopadxampls, WheheqrapprisE impingemgat speinl 4rigd d R in Fig. 1, itis

e P s R il B b8 Op R BP R broth S BMRERGH change in
the (dattahdl dueshitd 6IRtRIrOLID bich MBin thelaiR<Iatattis, pouk intensities and

l.ocation of the |ight penmay be expressed as
symaiétritissis aersed be teteesnrsdogitethad appositeeedganed the pancd|lB8Gg a

T AT AR O
elligs@ &Rl ﬁﬂic&ﬁb@ of'%éaéﬁgt‘?ﬁhrcgriehfh@iohicﬁbche BEAn MY, 8h$ e used to

expressed as a point-to-point distance between the tip
calcafatd the ahglg lat whieh bemd it dicecteivtpanef100he i npi ngenent
| ocatjon of ,the el ectromagneti ¢ radiation beam on the
pand! IsFRpreciaiech At VitiAteng In jocafjon; RN, Hae ABdsTup the
impfi{Pefdel lib Yae Y - inglor R 88d three-
img ol BRERIL R R ol and e
dimthisedvcatien cfeleriighfben 130, Thisds éleg otteraubago ¢htd facts that the ratio of
radi ati on beam 152 has abﬁeam 1axi s 156 which is a 9I ed .
the |gpeths phthgarorapd mipenseat 3p Plipssare %maﬂ%wanfééle@}l ffersection
-9 e I Ami.noe :
or 2 o B S DR ok A S5 o
disthile@ebRsh tBd vérke of tHeadone ahd e mindheam axi s 156 and

general |y planar el enment 158, \Wre the beam axj.s 1ﬁ56
to blusingdadis Ata Helgoapedibs dogmeemisting,a L&@ﬁkwa@ generally
| I 1 t i IPi .

colf bRt 75,8, R AHEE R SHO 2048 N b,y

impgedsh (Rhéli 106 8nd &fthelah émpRBEBENIGIattednQ 5¢ tHegdod. ADsdetl in FFig. 2, the
at  the intersection of beamaxis 156 and general |y
light Ibearas 260 20n25258d 253 are directed non-perpendicularly with respect to a

generally planar element 258. The impingement pattern 254 defines the vertices and the
center of a triangle, the center of the triangle being defined by impingement of beam 250
onto generally planar element 258. Were the beam 250 to be arranged at a 90-degree angle
to the generally planar element 258, the impingement pattern 254 would define the shape of
an equilateral triangle.

It is a particular feature of the present invention that the outputs of detectors 102
on at least two orthogonal edges 114 and 116 and preferably the outputs of detector arrays
104, 106, 108 and 110 along respective orthogonal edges 114, 116, 118 and 120, provide
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It is a particular feature of the present invention
that the outputs of detectors 102 on at |east two
wonbismgorial edges 114 and 116 and preferably tRET/IL2005/000365
out puts of detector arrays 104, 106, 108 and 110 al ong
respecti ve orthogonal edges 114, 116, 118 and 120
infopmetigrdas fonthe dowtioonorzentationt slept eodisizemf ther frianglatdemed by the
shape and. si of the inpingenment spot 154. As
impfpge %%aéteﬁéég‘} nbelow with reference to Fig. 8, the
Pr 0gegsial PgreQiaEéau a& Yh€Tout s B EREork MNBIle information to
preferab provi des conbined outputs of detectors
distingiiish tebveemn ‘émci‘npm@menf pathenphmahg diffeess locatl;ons Sorieatations,
be enpl oyed to pr.ovi formation regardlr} Qcati.on, .
shapgis aphizes- diris 2@Hegialed t%F 2511 A0YONR GERETFHO 2%;1011, sEiepation,
f
sha;ﬁ%adi‘l Scle%%?o nﬂ}g%lgﬁfgroﬁﬂ %Pgﬁﬁgﬁ%%ceﬁ{g&%ﬂ]?% colBHTH bRtputs of
detefetoemm; ragnead inthe dﬂtrﬂmnoms &l dohfipurkfions thérebd

appreciated that the outputs of detectors 102 provide
i nf dF ifatnRseritied dial tvaHgAmSH JeeaReBN OTiFRIMRYe SBFRe angotize of the

1mp|ﬂ§r\éh1régt A er rC%%GF%O%%%I \%ﬁﬁtlor%r 1!nerﬂ<13 %Eé) Hﬁien%ﬂ)ﬁ?leérb%qagmn and

threé-'ﬂﬁnaﬁyi’oribg I’Odaﬁoﬂ:bﬂthe light 15611 254061@‘13{539 dls’t’d @flert 1R toh€ RROGRAE the
in the size of the spot produces a correspondi ng

geomﬁﬁwglarelaﬁlonﬂép ebilp verdigeon |l frisngde careslaie weh gn m ofdnjetisection

b d d
or ot T e e i BRE AL TP HEC Bl bt RRoER 2Bt € Dpgtonce
bet\ﬁ&@i tASdmiRionifint bf ‘c]iet elé&ro?rﬁ@h@c?d rRERdoh B 1R pidh8dd the panel.

only in the l'ocation of the spot produces a
cor risepiogdo kig. Shadighi penhS0ce ﬁlmvmadmwng)am gsyofmeirical, generally

de ectors s, i nt.he | ocati t.he center.
e e (BT S P TEHESsSPEid O R e B bingement
Sp oﬁmstﬁ&e&y Aakectans 3, ﬂfé@fgﬁﬂbe%}n mm%hb@an%a@%@évhfcﬁfsanaled
panel 100. As a fufther éexanple, when conparing
with nppamgmwgmesaﬁigptanaﬁalemm 3$86y anéin-§0 dégreé sngls The impingement
reC| ate at a e | n, the shape of the ot
Spobf gty p&m?ﬁﬁ% fhd S?Cﬂpﬁef E‘%ﬂ%?’ﬁééggaﬁdp%ﬂnﬁraﬂy
plari%& e%‘ﬁ’ie%‘é%% SEfX2he g A 3 d%u e ona?éd & 9? 8@& Vﬁénrgé‘% the

ntensities thereof. As an a exanpl e

genexehp pldnag elemprnt §68etht impateembhilspoind 54 8Gould Hia@ a brecﬁetermmed
is, appreciated that a cgﬁghe in the orjentation of t

desiggHriapgulan shiare andi8e FREH Hicigangiamguld 1}%#@1@8%9@@&56%

%Lgdaag] such as in the relative

rea td%gﬁgmﬂgkﬁ%féelﬁrgl e5§ and symmetries as sensed by

det dcis@r@ﬂlaﬂmfeﬁuﬁtof@hmms@enﬁdm thht thé eutpan el ddié@ors 102
is appreciated that the different intensities of

on aﬂ é@ﬁ%moafﬂ)@gom ergasdrt and d b& angk prefegably the outputs of detector arrays
104, 106, 108 and 110 along respective orthogonal edges 114, 116, 118 and 120, provide

O_

information as to the location, orientation, shape and size of the impingement spot 354.
It is appreciated that the outputs of detectors 102 provide information to
distinguish between the impingement spots having different locations, orientations, shapes
and sizes. Itis appreciated that a beam having asymmetrical properties may be employed in
order to further enhance the detectability of changes in angular orientation of an

electromagnetic radiation emitter.
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30

ellipse are indicative of the angular orientation of

the beam 152, and may be used to calculate the angle
wanoosiweitobeam i s directed at panel 100. It i SPCT/IL2005/000365

appreci ated that variations in |ocation, orientation,

shape and size of the inpingenment spot correspond to

pe L ze ! AL e 4
Ve CEH AR 1T ol G748, TR BEE which ol ias8 boorifien of an
embodintki® of ithy Bresétt iidventiBn iR@ldhaeted thhald hNBsdditiod ®fh WNBobile

| engths of the major and mnor axes of an ellipse are
telephipngul the iBystraingl embgdiinante adight pen 500 providiage gendrally conical
that for each such angle,.the size t he
bealff Bt bo1iing Sr EEH DAYk SuisiCREH Sordiapistion guay be
emﬂéyeﬂhﬁg@. ane ANshdwPatthaiser ﬂ%ﬁﬂe@tﬁe&rgéfeﬁt in%cntfﬁn: i%/ #ponsive

pen 240 is shown emtting a pluralit gener a

to theglistinegoé thedightrper2 51 fram b, digBay pane] 3B asucbileslephone 504 by

non-nmut ual.ly.parallel |a eans, Wwhjch i npinge on
sen gy BF S50 g AP REEPRER0] 51 B HEAC e 25y rlated to the
distddesr eon. As seeninFig. 2, the |ight beanms 250, 251,
252 and 253 are directed non-perpendicularly with
r es peg A shosvsgbebghtidep 500 deing eldrbativeRS8r fidhethe display panel
tern 254 defines the vertices and tﬁe

res t
502@5@1'ﬂﬁsﬁ%aﬁgfa&ﬁ@w&r&%@%ﬁr@m POt RBO twhigh ds dogségdhgn an

J i_nmi .0f . ener al | .
okt TLORBTR RS SO, O RACREL ) g et
pen 800 havaf: beegmesyed niser thahd displagparealb02y/and tndroldatEd Yelatively
SmaﬁSS,, t.he i npi ngement pattern 254 woul d define the

FaiFPiagement 8ot 10atlesated on thenigpe 508 tpreferablp providing azoom-in

t :0f - t ) [W\Y2 ' t-hat..t h { put s.
func S b0 s oo BB RYBAGH By 8 ik R BB gl s00
havihg beandosdeiver alobar té the dplayPaiiel3N2 dBE Bk BfovAdih@¥SevEd 4maller

106, 108 and 110 al ong respective orthogonal edges

impipggmenty gpot £P§ lapried 2o, icpr SPBdedsHitivenint selastian afcthe hpplication
i Lent ati.on, ape and.size of e.triangle

repnc @R Y Bl SRR iR RiRE Sty 10Tr oA of e

applqafibeci ated that the outputs of detectors 102 provide

information to distinguish between the inpingenent
pat tRefprenemis nejvdhddecioehd, SBcattd 5@ swhiohiiHnstaitd opsration of an

shape d sizes. It.is appreciated.that a change in
embBIORTR 0P B oiisPiinvertion SmPBREH T Abn Sro ufeipent phnd-held

e @fvidelguchal h Bérforll AIHEERsiSah( ' Snt, i
com?ﬁ%ﬁ%oxﬁineg outguts of detegﬁ%ggﬁ?%éﬁﬁgg%ﬁgggﬂlnt%%ighgﬂ
pen gt ethericlretionnagnetivdadiaiii ypamaniiters20 pervidifig a gdnetaily conical beam
is e@nﬁ ; g&,;ﬁ&%&gtzga%?c\{%% ?ﬁalt oarr]1§f olt}Terl s%?tgélle obne'amocr:éneﬁrgu?étilo%nfnay be

employed. Figs. 5A - 5C show that the user interface of the present invention is responsive

to the location of impingement of an electromagnetic light beam produced by a light pen
520 on a display panel 522 of a personal digital assistant 524 as well as the distance of the
light pen 520 from the display pahel 522, which is determined by sensing the size of an
impingement spot 526 thereon, which size is directly related to the distance.

Fig. 5A shows the light pen 520 being held relatively far from the display panel
522 and providing a relatively large impingement spot 526 which is located on an picture

thumbnail 528, preferably resulting in operation of a moderate zoom-in function on that
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I mpi ngenent pattern, correspond to variations in the

t hree-di nensi onal orientation and three-di nensi onal
woOaoestweorte of the |ight pen 240. This is due, i RCEAL2005/000365

alia, to the fact that the geonetrical relationship of

the vertices of the triangle correlate wwth an angle
thur@bndinFRY. SBehowthelightpensa having betn hesves toertdiffelsst thanedail 530

200, The size of the triangle is related.tqg the .
on the displgy Paprl 4R ereferbly PR dding 3 mpefierte gporpg function on thumbnail

~nekec ti i add . . |

5305 SR fd 86 40 AR Ao BSe 0l LB BRI o 22

and @ispRyVitRE histaller igigictlenyspot f26@uitad opthuaibneid 53 hgasRiding a
352 whi ch_inpinges on panel 100 and defines an

maximyiheponein fuspiden gshupmeribsdl- As seen in Fig. 3, the

lig eam 352 has e IS ' ' .

Wi t ﬁiertgrgg%eds PHY ™ %%n{e%’rg ! éﬁp?%cggré ngﬂ{l%%g&%n of an
emBYRINNER oA el B8scAnfiventioH ienpl sféMEe Rl if BS¥ocidfién Watha computer

triangl e whose center lies at the intersection of beam

inputxdeyice 56cla aslan et tablep. Iol the dlussiatedrembodBrent)\ fightt pea or other
eam axis 356 to be arranged.at a 90sdegr.ee.angl.e t .
clectiggng R A Ao e LA e fenpilY ErHE (BRd erb e
beh?%fﬁy RRsHEH 1aNEy BtHRE &ﬁ%%ﬁ@aﬁﬁ%pﬁ@ﬁﬂaﬁ@ﬁnia? baB@Blo3Ed. Figs. 6A -
S age and the Center of the triangle would Iie at the
6C ishdwe rtbacthe amerointdyéaenodixths pBSéntansengioneds atdppngveatathe angular

.element 358. It is._a partigular.f f t t..
orieRiiOR AP SO RELTSHE hahﬁfﬁw'é%ora@i%@@%@gﬁ ng‘?rog%%spgﬂel 542
of %\'E Adut (t4ElC54 ,O%Qm&te@ daes o lddniid 346 ARd e68dtation is

e outputs o etector arrays 104, 106, 108 and 110

detaainimgl byespsing the eceentrivitg ofial ingrigeesneht dhot 346gn thd BarehS¥2, which
120Q,. provide informafion as to the | gcation,
ecogfptrigit létdilrSFF,?Y %ei?é%’watfa% ogientaggn p %@@ﬁéﬁ& spot
354. | ted ' . : :
205 kLt SRS ek PSR RS, ks ERERAE
origntglion gelaB v toshopamehsdl, pepfetablly eesiling ia@adsemtaton of an object 548,
orientations, shapes_and sizes. It is apgr eci at ed, t hat

such peapilindon Hyp By hreerdimensiop Qﬁéﬁfﬁ{i@b Figa éh%%ﬂﬁ;ﬁéét pey 540
ey by RN S AL SR AR LBt s

prefpably REulBaf & @B%atatidn 00ybje@des irta stéondibeadiindisionl clentation,
illustrate operation of an enbodi ment of the present

which jsprefeebly iaatedistativg to e dinst thuge-dimensicnel grienftion thereof by an

nobi.l e .tel ephone. In t i) Lustrated,. odi oent
e R i OOTA b Arhes GoHEPAFG BRI iRk e frs and
secOAPIBES mehtioR lafgul AR eddhe df thealohapsn Soher sui tabl e
beam confi gurati on may be enployed. Figs. 4A - 4C show

t hatFigheC gkass thalightfpeo46having bpensneved toavkind thyee-flignensional

ang%?a% gggr?tlat\{gn relative to panel 542, preferably resulting in presentation of object 548

in a third three-dimensional orientation, which is preferably rotated relative to the second
three-dimensional orientation thereof by an amount identical or otherwise correlated to the
angular difference between the second and third three-dimensional angular orientations of
the light pen 540.

Reference is now made to 7A, 7B and 7C which illustrate operation of an

embodiment of the present invention implemented in and in association with an interactive
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to the distance of the |light pen 500 from a display
panel 502 of a nobile tel ephone 504 by sensing the
wei2ais/00d17an i mpi ngenent spot 506 thereon, whi CRCSIIEZ®OF/@0365
.directly related to the distance. Fig. 4A shows the
. light_ pen 500 being held relatively far_ fromthe
displiysisvieg. prhets asutably ¢apped televisien rlalthg illpsirsied ampediment, an

o ol [ L t A i | L . . .
B TR A SR DSRS0 e rtion e
emitiér@hdigkiaRendriny cdré@Nbedmh §-enfffoyeldObeihh eppredhred ﬂﬁﬂ%ng other

. 500 having been noved closer to the display panel 5
smt&%@jbqanugn%g@xﬁt@n mpydeesipiayieddiigs. Jhud lc‘e$h0Mh%atrt@e iertface of the

S SRR i oAb R AL,
558 Ehﬂﬁbécﬂ@} £Ha0eR e@fing Finfote d6atifl A¥Bict HE0 bt HPtnd? 852 @gglzed by

avi ng been noved even closer to the display panel
a telavidionsersep 564 Themggalar encatatiomsd determimedi by gensegtthegroentricity of
.506 | ocated q@n_icop 508, resulting in.selection of t
an g IGeRED S9! S8R Io0Bn PR 52 HBh SR TGDa GrEehy Syt o the
ang@Ao R RA dfGe BeafE5¥8. 510 for operation of the
app?lcation. Ref erence is now nade to 5A, 5B and 5C
whi dig.i71A sistwsathe indfjreredtenttiingfremotecsuintrd] devite 660 beieg held at a
present invention inplenented in and i socjatjon . .
first e mepRRnahr % GRFHENoRre e dethe prps] 5 paefls@ikaaﬁgﬂtmg in
. diaid.al i e : ' . .
a"lmﬁilgg ftaﬂ-ﬁpoe or5 8%?%%? age Fg:l? Xe] rfiagﬂnég%}l{rgé ?g%%g?@gfn@%mﬁ' Fig. 78
shoesilid iafrased emittivig irngte @ogiesiatealde)s60drivirgl bder atovied to a second
enpl oyed, it being appreci ated that any other suitable .
ﬂmeﬁ%@%ﬁﬂ RFBATIBIRIRHON FréatBieie BYRed S6%ingaferably resutigng in aiming
I he ce . e .
of GAYHI 51 sAPES Bl RARRR obBFBEE 3Bl I HEREIAY rotaca
relaiV@ @b riperasethr€e-dinghtiobd aphidtAbaCErddy by ad ghioupie ebléhl or

on_a display panel 522 of a personal digital assistant
othgpiseagoryplated 4o thaeangulsr Hitfereaee brevaengthe fish a8 Geponshihree-

. the displ anel. 522. .which i.s_determned b nsi
dimpiord 3 Ao S Mg r B e P B sentig e sbo.
si zepip S70IsheE e Ifftaddef brliRinghRnibitS toMER - debicd- 560 having been
shows the |ight pen 520 being held relatively far from
movddetodi thpptahrepalimensiarl argilarwigntition relaties tx panel §62, prejerably
i.7pi ngenent spot. 526 jch s located on an picture ... .
res et BBk 361 ' bl BEineBipdl oRBHGE wpicn i
prefEPRy RtReZRAANE b the 8&doh® thr&Ddikfeasibidl BRBRk#ion théreof byBn amount
shows the Iight pen 520 having beennoved to a

identichi er etherwibriodrraated S8theamgulae diffesqica pepyeacelthdRond and third
thr%%%ﬁ{p%ﬁ%&lpﬁ agéﬁf\s./rl o%elq tignsn(P eé i%%rg-rczac? gnnl‘lrt{ﬁg 1felr'lnno et éo%%oﬁ?evicg 560.

It is appreciated that the foregoing illustrated functionalities are merely examples

2

of possible applicatibns enabled by the present invention. These and other applications may
be used singly or in any combination in any given device or methodology as appropriate.
Reference is now made to Fig. 8, which is a partially block diagram, partially
diagrammatic illustration of information extraction circuitry associated with the
electromagnetic radiation receiving and sensing apparatus of Figs. 1 - 3 in accordance with

a preferred embodiment of the present invention. As seen in Fig. 8, the outputs from
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20

530. Fig. 5C shows the |ight pen 520 havi ng been noved
cl oser to the display panel 522 and thus providing a
weneisloes176 npi ngenent spot 526 | ocated on t hunmbrarhL%88000365
provi ding a maxi mum zoomin function on thunbnail 530.
Ref erence is now made to 6A, 6B and 6C which
ilTustrate operation of an enmbodi ment of the present
detertovedi2i aspmiuiplexed i ere drmensanyliplasers.dics shemngis aplplexer 604

oSOl FP i S S B8 bR PR o A iy
abo® BCLHENBG R & JrasH RultpleRe 804 BPréfeRblPapplied, Mefdrably via a

general ly conical beamis enployed, it being

band ppsseftlicat6dd, tohart indegyator Fe$. Bhei ewputeollihe integrator gu pupliod to a
. my be e oyed.. Figs. 6A.- 6C show that. the user .
micf RSt Y b1 hEiR g RS 1) BB Lo e plRel BEngsgming the

REAHMAS al8hl EhALL0 8120 BAREETQMAgNeti ¢ i ght beam
ot 5380produced b% a Iight penﬁg%O on a pane! 542 of an

i np(thetoatpus ofAibropaesssiratl @ dravpreferably orqyidesl to34Bicrofirecessor
angular orjentation is determped b nsi the, .
616¢ ¥ PHOYIES OFtPuLs _rqpﬁ?ﬁeﬂwg% oqge@%gloan%ep%’iﬁe?me of an
impgl%ﬁeMpSPG %Sﬁﬁﬁﬂeﬁ 614% ﬁ{dﬁgcébﬂetgﬁﬁ%%g.e&%ngﬁ%?e&%ﬂa%am 620 of

ar “orrentation o . 6A shows the
eledoghpnqienraBidfioh girodnché |ty @t clctromsgnetin rrediationrensiten2. The
angul ar orientation relatjve tq.the papel 542,
outPHBPISRISIAPyOGeESON P11 ¢ #E PFFiCI3 FsupRlisdiio Hanabig] RO AT 624,

iyt AT gt B B SESOLIBY S of
eledp@agh@ierhdiation agaend22 f el dine nsitanatively) guneasr more of the

orientation relative topanel 542, greferably resul ti ng
afotemeptensdrpigtapspressor gg}c@@ps a3y be goybingd 9k split'as appropriate.

t hr ge- di oensi onal . Qrient at i - Wh ' _

b 3ol R R0R S AR LA 8 R b onisno
limRéd BwRdthanbdehparRllBlY sBowa ahdiddsclibeltidréiadbove. Rather, the scope

otherwi se corrélated to the angul ar_difference between,
of thtvprepént dnveation inslusiesl bethresmhinaiiens prerhsitbearminatipns of the various

orientatiqgns of .the |igh en Q... Fi .Sk .
S R e L 081 RSBt g SRR ASE which
wolli08&rdb TBaEHOHPSdRASHYEN irbtht G ubh AAJIRHEE foréxdi description

panel 542, preferably resulting in presentation of
andowliclr bre5%8in the grivhiart.d t hr ee- di mensi onal orientation

which is preferably rotated relative to the second

t hree-di nensi onal orientation thereof by an anount

identical or otherwi se correlated to the angul ar

di fference between the second and third

t hree-di nensi onal angul ar orientations of the Iight

pen 540. ,

26



Reference is now made to 7A, 7B and 7C whi ch
illustrate operation of an enbodi nent of the present
wonvesrv#ion | npl enented in and in associ ati on WPCH/IE2005/000365

i nteractivedi splay device, such as a suitably equi pped
television. In the illustrated enbodi nent, an
infra-red emtting renote control device or other
sui table eIectronagneti%lw%ahéﬁion beam em tter
providing a generally conical beamis enployed, it
bei ng appreciated that any other suitable beam

1. conhtgBicabpprati®@yorhpridngl oyed. Figs. 7A - 7C show t hat
the interface of the present invention is responsive
t o 2 penchAefining alert RBAEISH an el ectromagnetic

di.ation b 5 infra- j .4
G e R S R
t el gvélsitRiimaEeendhiin bTne cai@gitlopératve ot akabtdne beam of

determ ned by sensing the eccentricity of an .
electrcmpagmg‘émdﬁat@p@mcs@s? panet femfayssieblsaistangg pgat a variable angle;

eccentricity is directly related to the an .
or | Bt Beseb i Sptatich aal 8sF o Sarelf RS om wid at east
one bdahd ﬁaﬂiﬁ@ng fekdon@ s4i8 APleBst @B L& theleyi, 68 eRBtiReby\Gid at least
held at a Tirst three-dimensional angular orjientation
one defectior,verid pantlebgiag epeBbize tprgsherably| ajtemeatel saidneje¢trpmagnetic
.ai mng.of an_object 568,. such as a gun, .in a first
radi P g G REHOn b PRaA estoRe Saegs Bty e raveled
by %e@lé&foh?%g@t’i’@ FddiatGn &%ﬁ%ﬁ tHORHAED v RBY, G8idR Roabitdtietitector is
een nov to a second three-di nensi ohal angul ar
operativeetut priovitle atdeamt oue ottpup avhith &60be psedf tordeixdriine said variable
. res%giin in.aimng of the gun 568 in a second :
distange ard spidEaEbiHaeori entation, which is preferably
rotated relative to the first three-di nensiona
orientation thereof by an anount identical or
2. ot haiteifse apparadisadoedrding tdelaanduimt wherkinesadd pendl eompeises a
. the first and second threedi nensi onal angul ar
displ#¥i ent ati ons of the infra-red emtting renote contro
device 560. Fig. 7C shows the infra-red emtting
renote control device 560 having been noved to a third
3. thr ggedhddenpaenal acbglihdito ohimrit aid whereitl sfid yendl aomprises a
panel 562, preferably resulting in presentation of
mobilsjtelephone disptaypapeli r d t hr ee- di mensi onal ori ent ati on,
which is preferably rotated relative to the second
t hree-di nensi onal orientation thereofby an anount
4, 1 demntfFade a@Eat@hﬁ QEWr&iRg éoElhih Bheiiwh@einkeidpagilbanprises a hand-
di fference between the second and third
heldt donyartio 2 devise display @aegll ar orientations of the
infra-red emtting renote control device 560. It is
appreciated that the foregoing illustrated
5. funahieAR@l hfpaefuPhRofBhehy cRIAMPhRS wakreROS4Hd Phge] comprises a
applications enabled by the present invention. These
telewinignalidpday mapel. i cati ons may

6. Interface apparatus according to claim 1 and wherein said panel comprises an input
pad panel.
7. Interface apparatus according to any of the preceding claims and wherein said at
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be used singly or in any conbination in any given
devi ce or nethodol ogy as appropriate. Reference is now
woras/mwol76i g. 8, which is a partially bl ock di agramo005/000365
partially diagrammatic illustration of information
extraction circuitry associated with the
leasdnecictestagneiprisesraghinatally hinesrceiay iofi getactdrssensi ng
apparatus of Figs. 1 - 3 in accordance with a
preferred enbodi nent of the present invention. As seen
I N , o Q EW % . . .
8. nmul ﬁtp aecge gb ?ﬁmg ﬁgwgéﬁﬁgé e wl@?%ﬁg%@%gaﬁgfagds\ﬁ%%mgg dat
leastanietdefrctrés caplblewtiidetecting sapbelattrorragnetis eadpltiontadn eredetermined
out puts of the sensors at a relatively high rate,
ﬁEqW§$&§é¢WVe BH?Ogﬂs&kE¥%TW@“6ﬁbbdﬁmﬁﬁ-the mul ti pl exer
604 is preferably supplied, preferably via a band pass
filter 606, to an integrator 608. The output of the
9. i nt gerficerapparatusebordihetto aay o Ghe preoeding Qlairhd EndviheRin said
is programred to provide conbined outputs representing
elecrpraagnefip gadiatim ReameRidesis apeis Ve icprosiga ssnsrally coripad/beam.
614. The outputs of m croprocessor 610 are preferably
provided to a m croprocessor 616, which provides
10. out PuiéFadePpRSRRAcEEdINRCd Hng bf the b@%&lﬁ% @RimS BAP §hdRsh said
si ze of an_I npi ngenent spot 618 on panel 614 produced
elecgmagnstia gahetinn heray woifenis opelgiiaeioaROVige a plurality of beams.
el ectromagneti c radi ati on produced by an
el ectromagnetic radiation emtter 622. The outputs of -
11. m Chﬁ&f&@%%@{atlﬁ]e@c&ﬂﬁlg%%grcﬁ%é/pﬁ:'é%hg @ith® 188 and 10 and
addi ti onal "m croprocessor 624, which provides outputs
wheredip said eleciropagnedic dadintiomckeanmemittey id epergiviedn tpaovidan atdeast one
o taﬁ%ehfctrgﬁpgﬁetic radiation emtter 622 in rea
genqraliycolngted BedMy el y, one or nore of the aforenentioned
m croprocessor functions may be conbined or split as
appropriate. It will be appreciated by persons skilled
12. i n dierfaetapphmtustdveordingste mny iofi\thnpieoeding clairhs [1i-n8 et 10 and

whefrly B £l56 Gom o B e D DL BT 1y BT EdR RFOVIGs at Least one
j ' ' ' i ons and
bem&ﬁ%@g%%%ﬁg?@%%%ggﬁn?ﬁﬁﬂSﬁ??%ﬁ?ﬁ?éatures descri bed

her ei nabove, as well as nodifications and vari ati ons

t her eof, whi ch woul d qccur to % erson_of ordi nar§/
13. ski Fyterfaceappargius agpIRmEda iR of ihrepressdig® rlagns | - 8 and 10 and

RS R LSy Py G 95 b ko

us co

bearfl@bving agendralleprhmidabsiegge; at | east one detector
arranged al ong said at | east one edge of said panel;
and

14. Interface apparatus according to any of the preceding claims 1 - 8 and 10 and
wherein said electromagnetic radiation beam emitter is operative to provide at least one

beam having a generally polygonal cross section.

15. Interface apparatus according to any of the preceding claims and wherein said

electromagnetic radiation beam emitter is operative to provide a modulated beam.
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an el ectromagnetic radi ation beamemtter operative to
direct at |east one beam of el ectromagnetic radiation
wonvw/oai7d panel from a variabl e di stance and BCTAL2005/000365
vari abl e angl e; said panel being operative to transmt
el ectromagnetic radiation fromsaid at | east one beam
16. i npimgifmg apperabraccording t @ty dfehs preopding dipemt hed edkrein said
or det.ectij.on sai d. at .| east, one detector, said .
cloclsaFaG ir'#ba R} FRLHD ISRRTERLXP F%/P@P’t‘érﬁﬁfﬁlél Yaigible light.
el ectromagneti c radi ati on passing theret-hrough to said
at | east one edge as a function of the distance
17. t r aheteratebyppangue | aecondtngagmeny cofi adimg iloR 1hradghhéb® said
anel , wherehy said at, | east one detector is operative,
elec&@nﬁw dadighion Dsap FHECD i PRFFUS lerPTeBide Heberse F men-visible
) td variabl e distance and said variable
elecg%?%[.{yng?acﬁ%ﬂtl@ff ace apparatus according to claim1l and
wherei n said panel conprises a display. 3. Interface
apparat us according to claim1 and wherein sai d panel
18. c omptpdics appagBis ecarding ih#nvefdhepreesdingglaims and also comprising
' . im 1 and er.ei.n
derelfit g PREAE BB SRR b L e, B bR et cast
one deploaind @nglovide. anl ditutiindieatRRPs AlebSt 865 O Weatfbnl Brientation,
claim1 and wherein said panel conprises a television
shapgiagd Bigg ofidedst org impiigercatwobgsimed by inpingunait nfsaidnt least one

laim 1 and wherein sai. apel conprises an input pad
elec%ﬁﬂ@@e%?.ra(ﬁﬁ?oé}e?eggéo%ﬁaﬁ‘gpgqegs according to any of the
precedi ng clainms and wherein said atl east one detector
conprises a generally linear array of detectors. 8.
19. 1 nt émttrdass apppratuatageording to by thepraceding clsims apd else domgrising
claims and wherein said af. | east .one detector is_. .
detegigp apBT PR E PG SHPGISY B Er TGt S P of sl glast
one REREBE SANINERvIdeCRUSRGISRdibM Al of £ 85Kt SRFOhctioH Blntation,
and non-vi sible ranges. 9. Interface apparatus
shapgaod side nfptierstone infpitgemept pordtifingd by anpingamsht vheaideit teast one
sai d el ectromagnetic radiation beamemtter is
elech@ﬁgqth\;éac{%u% en g EME -al |y coni cal beam 10.
~ Interface apparatus according to any of the preceding
cl ai ms and wherein said el ectromagnetic radi ati on beam
20. eni ftterfadesapppratatacaeding tpampifde: pregddinigadiaiing aall alke ao@prising

detector output processing circuitry operative to.receive at least one output of said at least
one detector and to provide an output indication of at least three of location, orientation,
shape and size of at least one impingement spot defined by impingement of said at least one

electromagnetic radiation beam on said panel.

21. Interface apparatus according to any of the preceding claims and also comprising
detector output processing circuitry operative to receive at least one output of said at least
one detector and to provide an output indication of location, orientation, shape and size of
at least one impingement spot defined by impingement of said at least one electromagnetic

radiation beam on said panel.
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11. Interface apparatus according to any of the

preceding clains 1. - 8 and 10 and wherein said
wehewstweoimagnet i ¢ radi ati on beamemtter is opeParivmoi/@0365

provi de at | east one generally collimted beam 12.

Interface apparatus according to any of the preceding

clains 1 - 8 and 10 d wherej n sai d. el ectromggneti c
- r ad IBETRAS BRAHUS PTGt %@ﬁﬁ? Preecding g g alse comprising

de’feé@??. i 12?“%91?%?2?‘%‘9‘%gﬁs%%ﬁ?é@sé*&%%ﬁ?%‘%é PR 9 at st
one ti¢tectpr saad ipagvidd @i oxgpit md18atm1£bfhﬂleaﬁd>n\abﬁﬂrellmaman énd angular
. electr netic radiation beamemtter is operative to
OnﬁﬁﬁBQQagﬁéng@H§¥%%ﬁ%CB%Wﬁ¥ﬁé@@ﬁ§m§ﬁ@éneraIIy pyr ami dal
shape. 14. Interface apparatus according to any of the
preceding clains 1 - 8 and 10 and wherein said
23. el eGitedamgnehrats hachrding amabesithepictddig ¢laintmdalso\empising
provi de at | east_ one beam having a generally pol ygona
detegfop §§tp§te@pp%ﬁmg fgcmrrmomlraazs@ t%rﬁg%tvgaﬂgasa@w@pwfﬁ@d at least
t l.
one agt%ctgi ancf]tg ﬁ’e? | c q acgﬂ%lft L@&lg%ﬂo%rbq’ MF({C%!I(S}I azn%!op wlar onent'%tlon of

ronmag i"on peam em

saidRIR¥ibHRgRetiOddibAdEbedaeaniiled. | nterface apparatus
according to any of the preceding clains and wherein
sai d electronagnetlc radi ation bean1en1tter IS

24, Vv SRS Rph ST aReds B b Rhsis o ang b comprising
deteaﬁﬁl o\&ﬁﬁf BiloBes3Rls@ir8hi@STopRBYE & febeit@ali 18dst B BRBMR of said at least

is operative to provide a beam of non-visible
one db’recﬂor mchi@rpedmde atra@utpuﬁ indicati@ Oﬂanteasstfoanc of ﬂmimaanon gnd angular

oA S e R L S 28 et
Z- dil‘éféﬁE@BétW%eﬁ 9 P[aﬁG 8F \48i @ ban? 3fng ANehe g}&h&&ﬁhmgiar $r&odhd a rg)lane

east one ector and'to prOV|de n output in |cat|o
paralie] @tsaidgdmte of sad pénel toahich a beam beginatsaid elestramegreetid radiation
si ze of ast one inpingenent spot defined by
eamr?ﬁ‘iuﬁﬁfe‘ﬁi‘?ﬂaegf said at |east one el ectromagnetic
radi ati on beam on said panel. 19. Interface apparatus
according to any of the preceding clains and al so
25. conminiesfacgpppetattaocorditigio bnypoithe peteding tlains dndyalso comprising
erative to receive at | east one output of said at
detchcawr&lh @%@%@@t@ﬁuﬁw&p@@ﬂaﬁ Hicgeivaat 16%% iR oytaH; Qf spid ghleast

one Qlete@Ior %ﬁ@?}tqr ovide o tBﬁﬁhhﬁQmor%f' at [éta@ttdng %%f ﬂﬁng&gmﬁ Al angular

one*I npl ngement spot
orleln’fﬂmlofi oesmdélecifontneti tadiation be@n €mitter, said location being defined as a

point-to-point distance between a beam origin of said electromagnetic radiation beam

emitter and a center of an impingement location of said beam on said panel.

26. Interface apparatus according to any of the preceding claims and also comprising
detector output processing circuitry operative to receive at least one output of said at least
one detector and to provide an output indication of a trajectory of said electromagnetic

radiation beam emitter.

27. Interface apparatus according to any of the preceding claims wherein impingement
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el ectromagnetic radi ati on beam on said panel. 20.
I nterface apparatus according to any of the preceding
wobheisme4iand al so conpri sing detector output pr8CesEi1ng000365
circuitry operative to receive at |east one output of
said at | east one detector and to provide an out put
indication of at |east three of |ocation, orientation,
of sajfh hpam andaidli pagelgfrovited egencraiyelliptipahiyepiegame spot.
defined by inpingenent of said at |east one
el ectromagnetic radi ati on beam on said panel. 21.
28. | Nt &t AR APRANALESARSIS diald 270na rayso%fon{p?ﬁmgraﬁ g5 R cuitry
clai ms and al so conpri Sing detector outpdt processing
opergiive to tdejermpeer attatie dfoa megjer weisaind easinoorexioof paid effiptical
. Said at |east .one tector and to. provi.de an output
imp ek b (B BoC ATORI SHilet BHFrSeSHidh Bodian Sho gegp and
Sadﬁknggast one i npi ngenent spot defined by inpi ngenment
of said at | east one el ectromagnetic radiati on beam on
sai d panel.22. Interface apparatus according to any of

the_preceding clains and al so ¢conprising detector .
29. out &F?rfﬁq%m%acepﬁw {9 guppbihs pigecding clagns gad gomprising
SL:.ORe. o of. . sai t ect ng: t .
i S5Ligdy ULt SBhMp! abEASH EufFL L AT 1R s
electromaghetic audthtiangi| differeni tovhtbho0n ofn &apidgement spot defined by
el ectronagnetic radiati on beamemtter. 23. Interface

impingpaeniqf saiddheammigidrangl (heatbyitn asyivt de defprinetica ofgnangle of
inteQLSHrIRTRLLSLNGE! G0 GULPUt Processing cirouilry
operative to recelve at I'east one output of said at
| east one detector and to provide an output indication
of the location and angular orientation of said
30. el edyyistrafgaemicthodagnarisios: beam enitter. 24. Interface
appar at. accor.di pg. t o any of the ecedi cl ai s and
o ool Ry ok 8RR oBs shet PDEESn g PR gt dlong
said@PRARONY 8dde® kA6 Bhtel add arl @SHonPRB e alitioRbeadd Hitdt operative
| east one detector and to provide an output indication
to disectzat 1¢aghene onam of eledironiagoetid mdiatiod cabysdidpanel from a variable
& tori ent at i on.a%{ saLﬁ(;JI el ectromagneti ¢ radi ati on beam
SR AR @ YU 90Edt i on being defined as a Z-distance
bet ey BlidNRaf of dledirHialgletie! @8BG8 I said electromagnetic
per pendi cul ar thereto and a plane parallel to said
radipticmizeant ersitiedlopanatl panelysherchy atelacingrat past oot impingement spot;

el oo ot IS S o
impfg@hdht S?B{jto%ﬁﬁioat fabimk §H%Hgtggl%519, %&iglrpaﬂé‘ltbgﬂl% OBEI%ES% ?J %%erally

circuitry operative tor Ive 'at’ Feast offe out
attesnitelsaidd elbeashagnetic radiation passing therethrough to said at least one edge as a

function of the distance traveled by the electromagnetic radiation through the panel;
detecting, by said at least one detector, said electromagnetic radiation transmitted
by said panel to said at least one edge; |
employing an output of said at least one detector to determine said variable

distance and said variable angle.

31. An interface method according to claim 30 and wherein providing said panel

comprises providing a display.

31



one detector and to provide an output indication of at
| east one of the location and angul ar orientation of
weabw/ekiget romagneti c radi ati on beam enitter, BaraL2005/000365
| ocati on being defined as a point-to-point distance
between a beamorigin of said el ectromagnetic
radi ati on beamemtter and a center of an inpingenent
| ocation of said beamon said panel. 26. Interface
32. apPAAIHS RS GREEbA Gcdovdiap o @faiths) M eBeieROpOEliNE sAf Ganel
al so conprising detector output processing circuitry
comppisesarpvidingn mebidé¢ tebephpng digeley paelout put of said at
| east one detector and to provide an output indication
of a trajectory of said el ectromagnetic radi ati on beam
33, e tA:Linterddoe thEh64 2BERIRBRG IHIMS3 RasDbRE hRVAIR: fid panel
the preceding cl ains wherein inpingenentof said beam
conpmisssgprdvidaneed handeheldl esmputipgrdsvice|djspédyl napel. cal
I mpi ngenent spot. 28. Interface apparatus according to
claim 27 and al so conprising analysis circuitry
34. opergl iMe @ HA8heE RaRdRg B dBmOI0 AndihSFeiR¥toVidRE s@d panel
m nor axis of said ellli ptgl cal 1 npingenment spot,
contphigesebyrovalingetebsvisioediaplappaed. of i ntersecti on bet ween
said beam and said panel. 29. Interface apparatus
according to any of the preceding clains and
2z CONP PN .
35. Got o By Pa B0l 3o linbi i QRS Bid Wbt BFVAg seid poncl
confrises provimedn pusgtidadanein at different |ocations on an
: i npi ngenent spot defined by inpingenent of said beam
on said panel, thereby to assist in determ nation of

~- an apgl f inter ti e I.Gnbe i . 1
36. pan e‘i&g Hgﬁr?acﬁﬁn%tﬁ%@ %&3 %@ﬁ%& %ﬁaﬁ&g%an%rs iag [ 3%@%&5 O\éldmg
said@aN&lst 6ef ddiedier @mpriasproditendl generaily rRasirrgf detectors.

detector arranged along said at | east one edge of said
panel and an el ectromagnetic radi ati on beamemtter

operative.to direct at.least one.beam . .
37.of eckp NG h et s O g X e iy sid deecting
by 3481 dt ko BtRf oRpPHsaideRctiitdlRtbRagidic eadidion @t freddermined

sai d beam of el ectromagnetic radiation from sai
freqiencies iorm dgvet oue ofadsibleiand npeamsitdetanges. onto sai d

panel , thereby producing at |east one inpingenent

spot; enploying said panel to transmt electromagnetic
38.1 adi &h liRBrrhdOmLHBH %&‘ﬁdihg S hnyPS¥eclhifiRI 309 EFP RAd FBEYeird Broviding

said at | east one edge thereof, said panel bei n% )
said pecabmugnetic rgdiatipmlbeym emitter comprises providing and electromagnetic

radiation beam emitter which is operative to provide a generally conical beam.

39. An interface method according to any of claims 30 — 38 and wherein providing
said electromagnetic radiation beam emitter comprises providing and electromagnetic

radiation beam emitter which is operative to provide a plurality of beams.

40. An interface method according to any of the preceding claims 30 - 37 and 39 and
wherein providing said electromagnetic radiation beam emitter comprises providing and

electromagnetic radiation beam emitter which is operative to provide at least one generally
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attenuate said el ectromagnetic radiation passing
therethrough to said at | east one edge as a function
wofodshe41ds st ance travel ed by the el ect romagnet PCT/IL2005/000365
radi ati on through the panel; detecting, by said at
| east one detector, said el ectromagnetic radiation
.tra .fted by said panel to said at |east one edge;
COllH@?‘Fﬁﬁﬁ]gﬂg/glnrrlfg an out put of said at |east one detector to
determ ne said variabl e distance and said variable

angle, 31. An interface nmethog according,to ¢claim3
41. anmﬁmrﬁacnnmﬂmmcﬁ@%wnpsag@e PE%&S‘PS%@“BS{%V?%H&%md
di spl ay. 32.. i : { -dj . j d
whergp Bty g i e R Bl SR E R AL N aisE, it
electfikicherid RldppiaanRati Giikiay whithak op&ativéio proviekefa deast one beam
met hod according to claim30 and wherein providing
havingd genstallylasyromstricsberops #¢Hie-ng a hand- hel d conputi ng
devi ce display panel. 34. An interface nethod
according to claim30 and wherein providing said panel
42, CONRAHEREFaR odtRYd éﬂcBﬂiiﬁdg?{o%y%lfﬁfé te@Ring)tldae 8D - 33%nd A9 and
interface method according to claim30 and wherein_
whepimopodiding sl elegomedgneteprdiaiion hepmanaiftaycapprisep frovidiae and
panel . .36. .An interface t hod accaordin
clec BB S50 AT WHLREI BT BIPERG: S R s ogg peam
havifg§£g&{e%ll§§$%ﬁid§?§naﬁépw ding a generally linear array

etec s. 37. An interface nethod according to any
of clains 30 - 36 andwherein said detecting by said at

| east .one detector conprises tecti el.ectr net,i
8. 1 aQnaiT SRR BT R B A s s T3 od A g end
b Yo n¥drkiB i SRR m SRittefBorhPii &% pAGRding and
Whe%é%ﬁfggidgﬁc{%a?%?lﬁg&%g nylgé 1cI ailnms 30 - e37 agltcii wher eilrr1lgan
elecRb@Ntio gadisich Blaec tmitemgviadli s apatitiat ito prdyédenatdaist pae beam
conprises providing and el ectromagnetic radi ati on beam
haviggpizergrallihpadrcnal 9es S6CHO2 to provi de a generally

coni cal beam 39. An interface nmethod according to any
of clains 30 - 38 and wherein providing said
44. €| eqty afRBBeHethodadtatlimytohenorf elirhd 30 —ddmpdiveeesein providing
provi ding and el ectromagnetic radi ati on. beamenmtter .
saidweattomagnefiseradiation hegmpeBiiics SOBPHFEs WW%FH‘ES ffgomagnetic

i e LR T S eyl omidck

45, An interface method according to any of claims 30 — 44 and wherein providing
said electromagnetic radiation beam emitter comprises providing and electromagnetic

radiation beam emitter which is operative to provide a beam of visible light.

46. An interface method according to any of claims 30 - 44 and wherein providing said
electromagnetic radiation beam emitter comprises providing and electromagnetic radiation

beam emitter which is operative to provide a beam of non-visible electromagnetic radjation.

47.  An interface method according to any of claims 30 — 46 and also comprising

providing detector output processing circuitry operative to receive at least one output of
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wherein providing said el ectromagnetic radi ati on beam
emtter conprises providing and el ectromagnetic
woaisaviion beam emtter which is operative to PCONLIES/000365
at | east one generallycollinmted beam 41. An
interface nmethod according to any of the preceding
..clains 30 - 37 and 39 and wherein praqviding said
saidegt i%’«s"r rradieAiocandAqirae Yign ap eTRVE diqalen ebAplers ese of location,

: i di -1 k jati mtter .
sl B R g s R
at leastg@peteatrbmagsstivrediniic@beads 66 Said paddlon. 42. An

interface nmethod according to any of the preceding
clainms 30 - 37 and 39 and wherein providing said

el egt t] i atik-on . beam emtter.conpri se ..
48. 01 ool MBS th &R U ARD P BV E el 5 SR M Rp cgprising
prowMiiing letestod patpat bttféeésﬁlgocfiﬁvﬁit%ﬁ%ﬁaﬂv%&_S tre @R RN HavhRBut of
Sadgégggerally pyram dal shape. 43 d

] .. An interface netho
Henegdatesterapddp prendde ar ouipihipdisatipmef @(east 87o afitbeation,

. 39 .and, wherein p iding.said electro neti.c . .
orietatioth St e it B vt SR BHEs @ 5P O VI e Vg ingement of seid
at leB$tQmk RIBEMAEA G BAnPeRRi@pidier Which is

operative to provide at |east one beam having a
general |y pol ygonal cross section. 44. An interface

nmet hod. accor di o any. of cl ai 30- and erein .
49, 17 i ek e e BocBng o B of BlEs S0 Heshh aHY Comprising
I : i
proVi D IdcEehy UM oo AR LIRURE) SIPRERTh ealiB th MesObh AR of
said ki faast etfs. defactarrné td posideemhmtpa dedicadion®f apleastthieé of location,

.claims. 30 - 44 and wherein providing said_ . i
orieRiadeR.SBRRCGHE £12€ of didFast PR mBEERIER:SPPieliBeshyimpingement of said

at 1%%\4%%1&&01@151%&%&&&1{195@9&%5 saﬁ@gm.i on beam emi tter
I C a

I's operative to provide eam of visible light.
46. An interface nethod according to any of clains 30
- 44 andwherein providing said el ectromagnetic

30-  adi‘gt inriase anethod pecordies ipans o5 clgiey BT ambalso comprising
proxﬁ%jgg HERIRY %ﬁ{plu? 8{/".%%53{%&&“ @e?amvtettg .rr%q\é%flecatt] 1da3t one output of

0 atirve to pr eam df ‘non-vi's
saidet Rastoasdgneb andta ?'rcwidiecml. oufplat indidMioh Bf BEAREL 0B HtRAsh, shape
according to any of clainms 30 - 46 and al so conpri sing
and size\af it iRpstienc BRRIRgTNRNS §Potpdedined Sy igpuigeweant efysaid at least one
rative_t.o.receive at..l east one output ofsaid at
elecﬁglglg eélr?era%lgttl%ncﬁegp‘%%amggarbe ‘ovi de an out put indication
of at | east one of |ocation, orientation, shape and
size of at |east one inpingenent spot definedby
51. i npifaybvierface ghetbed dccardihe 4s anypné cleinee 80 enfilyarst also comprising

provrigi%lg Hete2 or %ﬁ%@t Srnocgsasindg gl%ﬁﬁxl'y operative to receive at least one output of

said at least one detector and to provide an output indication of at least one of the location

and angular orientation of said electromagnetic radiation beam emitter.

52. An interface method according to any of claims 30 — 51 and also comprising
providing detector output processing circuitry operative to receive at least one output of
said at least one detector and to provide an output indication of the location and angular

orientation of said electromagnetic radiation beam emitter.



48. An interface nethod according to any of clains 30
- 47 and al so conprising providing detector output
wWORBsA9sI7TRg Ccircuitry operative to receive at PeagL20051@0365
out put of said at |east one detector and to provide an
out put indication of at |east two of |ocation,
orientation, shape and size of at |east one
i mpi ngenent spot defined by inpingenent of said at
53. | eash iedace! methodragnéing do raagicdtclams Bdamdd rand silsh comprising
panel. 49. An interface nethod accordiqg to any of ¢
proviging driecSy I PERFIERS ISR PPRHYP 19507 Ao e PPUL 0
. t put cessi ' itr ks ' i
seid 6B ST RE TR B S ok g iR IR of 2 1ERE GG B Jogarion
and 2REYF SHeerAdti W BAIL elebglbraagrieti rafiatin eamsimittn; gad ifcation being
| ocation, orientation, shape and size of, at Ieag

3 t .on
definedps ageqﬁgtﬁncq;lpﬁ’gwe@ezp plﬁ%@g@ salﬁppqqxﬁgﬁgﬁg a gpe et ‘(:ular tﬁereto
| east one.e] ectr t <. fadi.ati 0 id:o .
s 555k 051, 5 HUFAAELIC L 9 OO0 g of s
electfdn@ldiBtiGFhdiatibd befd cali& is todptedsi ng provi di ng det ector

out put processing circuitry operative to receive at
| east one output of said at |east one detector and to

royide out put, i ndi.cation of. | t40N,220[ j+€ O
54. gha ' %W%ggq %g u alﬁforid%ﬁo Of cr%%?rﬁsgéedr)fénstg e&f&%ﬁ@&éﬂ&nsmg

' UiPRY HEEREIRE cBtuisifheritive @REdcei@Bat least one output of
pmwgﬁ%%gggﬁgz%é??gﬁradia i on 225%10n said panel. 51. An

said kineast bace deteebhand tapoonds angputputardicasioneif at kst 9ge of thg location
- and_al so conprjsjn rovi di.n et ect or output . . .
and FEBIAE OGS SlcaIeror ORE RS TR IAoT B TH G sidlagetighpeine
defirfdl8 H&Joﬂlft-éé-gbﬂll @stah?@nﬁw&ﬂ% td&th @eibRl ofasld eleBtrfthidticferadiation

out’put Indication of at [east one of the location and
beard BEKt@Rna Bicenieadf aninyfingeaicdt kicetdr ohsmifhltainton said aanebn

beamemtter. 52. An interface nethod according to any

of claims 30 - 5 1 and al so conprising providing

det gct Qﬁ'éﬂe ' Ly Gl 90 & hiEalk® isin
55'rec |v%&g?%geas &%%%S§%% g%s%isgg%gﬂ%t | east o%e COmPHSTE
providihg Gk REtoa bdipud pRkessingecimnitoudnemtivierid reeatvect lekst erteeoutput of

| ocati on and angul ar orientation of sai.d . £ said
saidedtdleast srmagiriectar sndioaproBifemaftiEH; fdiaties of 4, trajectory of sal

interface .ho Lng to any of clains 30 - 52
elec ﬂﬁlagﬁl%ézr %l‘ﬁ%?%gﬁa%gg%t%bi di ng detector out put
processing circuitry operative to receive at |east one

out put of said at |east one detector and %gegéovide an, .
56. out pAnt intenfiicsanetbed eecoading deany ohlagps fhe RIS compprising

angul ar orientati on. of. sai onpgnet i b atd :
oo SR DS R P he Sh Sl IRARSIE oF 88 840 s
pmgtdistance between a pl ane of said panel along a |line
per pendi cul ar thereto

57. An interface method according to claim 56 and also comprising:

providing analysis circuitry operative to determine a ratio of a major axis and a
minor axis of said elliptical impingement spot; and

employing said analysis circuitry to determine an angle of intersection between

said beam and said panel.
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and a plane parallel to said plane of said panel in
which a beamorigin of said el ectronmagnetic radiation
woeermoem7ster is |ocated. 54. An interface nmet ROTIL2005/000365
according to any of clainms 30 - 53 and al so conpri sing
provi di ng detector output processing circuitry
oper At i i ne. output.~of .said at ..
58. e adtd BHEE ATRE! dofing BRY P REEL 1 o Ao Relerine
of giroVvidagtanalyels oficuiftoperaitrie t0 B, RE@Wdaariations in intensity of
.orientation of said el ectromagnetic radiation beam
saideplpqtrqanagnetic mdiationtat gifasent docadions pean ampimgement spot defined by
. int - jnt__di t.ween abeam origin of said
impBeend 8 BRL b HPEPRRE 4

CtToneg at o Deamemitter and a center of
an idgmplogeseatd ketadid efcdiry S ssheam RergdaioR adTehn %gle of

. 55. An interface nethod according to any of clains

intersegtiorabriwaesenid beapr and sadd pavski di ng det ect or out put
processing circuitry operative to receive at |east one
out put of said at |east one detector and to provide an
output indication of a trajectory of said
el ectromagneti c radi ati on beamemtter. 56. An
interface method according to any of clainms 30 - 55
and al so conprising providing a generally elliptica
i npi ngenent spot by inpingenent of said beamon said
panel. 57. An interface nethod according to claim56
and al so conprising: providing analysis circuitry
operative to determne a ratio of a major axis and a
m nor axis of said elliptical inpingenent spot; and
enpl oying said analysis circuitry to determ ne an
angl e of intersection between said beam and said
panel .58. An interface nethod according to any of
clains 30-57 and al so conprising: providing analysis
circuitry operative to enploy detected variations in
intensity of said electromagnetic radiation at
di fferent |ocations on an inpingenent spot defined by
i npi ngenent of said beam on said panel; and enpl oyi ng
said analysis circuitry to assist in determ nation of
an angle of intersection between said beam and sai d
panel .
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