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| NTERACTI VE DI SPLAY SYSTEM AND METHOD THEREOF Fi el d

of the Invention [0001] The present invention relates

to a user interactive conputer controlled display
sy¥Pam10883e particularly, it relates to a SySTEGR0$EIH070
enpl oys a | aser pointer based interface to contro

the display of conputer- genenated i mages. Background

of the Invention [0002] Large displays are

| NCLASER POINTERBASED INTERKETYVRDISEEA Y RV SHRIM AND RETHOD
honme. Conputer generated |na es are commonl y presented
to a |l arge audi ence by QF proj ecting these

i mages onto a projection screen Interacting with

t hese di splays requir egiediok fiRifvtntiber m of contr ol
than for a classical desktop conputer. Avail abl e means

[ ;ﬁéﬁq e tou F sensitive gﬁaneg | ight/electronic
| poi nt éF% PP iRt 1559 4 MR dr*reraaﬂreniﬁmputer onteolled
daiispbe Systas. M&t |pa1@18ul§ﬂ1§/ HNeRMs HREH B ANg eﬂgﬁfnﬁ faser 1pmnter based
reco nition sy @mi G ven the low relia ity o
‘%?P&“glﬁ@% PP SEMPHF OB Ieped dRseSRd t he
relatlvely high price of large touch displays, a lot
of research is currentl ocusrn on | aser pointer
based interaction syst ‘f "F'e‘é‘ﬁ’ect of a
typi cal | aser-pointer based [ nt er active displ ay

Sdosm @ I nter is g ed t nerate a | aser
g Elo nt o t]%ggee pr ‘%‘H‘(’é‘ct%%r IneReRRe %Ilpglﬁﬂ )g/éﬁl eBW‘F“Pﬁe“SC’ at work or at
prmmcﬁpmputersgmmd Hieged aneeconamﬂy Ipﬁesdﬁdefd ecﬂaigy #udience by

gﬁ&lig ?g:? ge%n% 1%1%%:5&00 §>UI ;r:r§15c6tton sereen. &étglgmr{gpngal &@e%lsplays
t heluummfftmt founh of ednyrol thamfor @lclabsigi ﬁéB;Etoﬁ icSpwtdr. BhailaBR means

er 0004 f f
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dehpnﬂhdﬂ mput rdeVicadiak ivie}l &f advaiwed spdecht aftt gt Q&)ﬁgrﬁflon systems.
yst em ou

hod/
e(%lve%%e lowa' erﬁll?a[rbfiéy f)%%esf%tggé{dl sg%sﬁ%pé)r% : j S¥eterm &n@q ];lpﬁd%lgtlvggr high

d |pf1étemfdarge wotiodisidayanal ot shassch i@ krehdy ﬂicfxd‘n%"&ﬂhée@bﬁmer based
cting | aser spot fromthe |aser spot flying

1§m3$ﬂ3$m§Fbjected i mge by accident. The nost

c qmm:nl y USIﬁﬁlasﬁ&t @K‘d ﬂy@ﬁalﬁﬁ&xhﬁ%tér%a‘@%Sﬁ&a@thtdﬂﬁiay systcm, a laser
tneS @%er Sp ot . When any el enent

hgg‘ éﬁ? ﬁf‘é‘g’éafee%( é&?"r‘i@“‘% the@r%@adémﬁg%@lqym etk fhe pepjection

i seridnl |Thb&asbrdﬁﬂit|1§ ieces b3 4 IRRE caReh; al'f@‘ﬂ?evﬁ‘tfqulr&i #i¢tmation
usage, the brightness of the | aser spot w |

détt?rug%e e rqourdinaten g ithe daser Spoki it rappmitied (g ethe computer thereby
pemﬁmnmgmelxsmy%m%/caﬁﬁa@d%ge%&h&&%%/ 000070 2

[0004] The performance of the iaser-pointer based interactive display system

(

depends on reliability of laser spot detection. A reliable laser spot detection method/system
should be able to identify the laser spot on projected images of different colours and
shades, and to differentiate the instructing laser spot from the laser spot flying over the
projected image by accident. The most commonly used detection method is based on the
brighiness of the laser spot. When any image element has a brightness exceeding a
predetermined threshold, it will be identified as a laser spot. However, along with usage,

the brightness of the laser spot will decrease, resulting in the variation in the performance



of the whole interactive display system And it does

not satisfy the required reliability of |aser spot

detection. [0005] Hence, there is a clear need for an

ing;oved process/system for detecting |aser spot and

i NVEZAVIPE y control ling the display of PCT/SG2608/000070

conputer-generated i mages. Summary of the Invention

[ 0006] The present invention provides a | aser-pointer

based interactive display systemand a process

exettit ahble ifraéthe dRyRy eidhQrAnal §BN6r FRIP tleirQfbired reliability of

| aser spqt on the display surface so as to perform
Eecftsfi"‘{;getf’ﬂlf’%r active control. [0007] According to one

aspess] Of 1 hendR! M&RNE a lcRY¥EREd @t antilpFRed ProRdsO@WsFfoR detecting

process for detecting a |aser spot superinposed on a

di gfﬁ' et %‘Lff?"é&"&‘,“’ w“%?fa%é%d%ﬁmﬁ CQRBUIETRENEIBiEd RALEF

acquiring a reference i mage by an i mage sensi ng

device, wherein the reference inmage is an initial

acquired i mage of theSumesrugf theaveationy t hout t he

| aser spot superinposed thereon; acquiring a target

i mage by the image sensing device, wherein the target.

i QPR i s a Slfc et inventiog prpidesi grdaser-peiinternasesi ingsirastive display

s Wybtaind b Qrocd@leRbdutBR HyRe SARBI for 30Rble ARk TP E3&Dpot on the

thereon; receiving the inage data of the reference Aad

t SHFPRY sPifagg S0 Byto Rerfsmaieative interagsive comrol.nage  sensi ng

deeore; | deAtdofaihd@ ofe %sﬁ&'t B hOpreSRRRIGKLR tiedhEis %ﬁgﬁg& a process

[ gg wth respect to the reference inmage; 1f :
r 2@{ FieHRe aHaGeror sunceenesed o @, displanmiclagd, thy precesugpmprises the
I &gHp® Bf héulr@ o Rk Qxﬁaﬁg IB?QQ Gmadd&hSing B&iOWhAER the reference
color is the color of the Taser " spot; callcu_l ating an
aspess it api Witel aequired ymage @f ohe dispday purface withoututhat laser spot

as S tBerb . b Suic L ) . _ '
B ok Sy T A 6 S8 08 whorn
dit&BFaPagesis afstecessive agquined inoaee b itheedipnayciurfacet for tétectingthe laser
r Q =Y WRSe i enho
of%gdt)thgpér??]gggebgstﬁ t h%tegétlep o?lr%a%g%t&?afn;lﬁ‘ﬁg&grer egl cgdﬁfggﬁ&age by a
cpargeor framt the imageguensingrdeyécef idettifiyingco mgion s charige is ule target
st [YAReY e ' LNto Q.. .. TP
8 o, Al 08 Lt s GRS Wb i i
p it ub regiordinvthel regipnt df eharge. g@herd fmglemimnocdor iptheralor tof the laser
(o] M oTe! ' i ordi ng t.0-.t.he ne .
A ERAAR et S DGO, SO et o s
soutin g predes¢rmined iranpeasigmiliog tigt e s spoigie ddetted bi alie display

al | : ' calcul at.ed. correl ati on score is
b(gp%\r/(\:/b Z\Jqp?regl-og g&%%]orng{s}%ctﬁ %e S‘% HHAE 1™ ge {ﬂﬂgﬁ mage egi on of
clitdagie i s ildent érhbodiindnnofitixeproass, depEpad igntifeg @ region of change
[ ] . diment of the step.of. identifying a .
Aol e SARD SRS (b s e o 6 B hos into o
delveality ofregibnroactdrling icsa prerdberminel! paemt dividihgtte taket image into a

f%[u?&ﬂt}a :ofvgr%ggo%{i&lgsx%éi%nspgég mgo otg/ %O%% p§e~detennined pattern;

=

calculating a correlation score in each region according to a change detection algorithm;
and if any calculated correlation score is below a pre-set threshold, signaling that a region
of change is identified in the corresponding region.

{0009) In one embodiment of the step of identifying a region of change in the
target image, the change detection algorithm is performed according to the formula:
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where It is aregion in the reference image; 12 is the
corresponding region in the target imge, a; is the

i mge pixel intensity value for locationi in I1; b;

i sSWMOREYIBHEE pixel intensity value for | ocath@rsG008m00070
12; a bar is the average inmage intensity value for |1,
and b bar is the average imagg intensity value for

2. [0010] In another enbodinent of the step of

identifying a region of chan Lﬁ@ ijget I mage,
when a | aser spot is detecte g W th respect
to a target i mag¥CG(hel, teg; nd a

near est nei ghbor rule is apEE(simﬁngI(@ FPp with

respect to the subsequent Warget 1mge, according to

whi ch cal cul ation of the correlation score starts from

t hevheredi i;rvsregiea e gte mﬁrembeelm@e Ol e the rcegémdafgo&eglbﬁm the target

to her |ons 0

n‘éﬁ{ g‘g ’mén ee P B‘ o y ¥ ﬂé 8"(’%"*‘8?“ ¥ d’é:(ﬂ’ %f {5 the impge pixel
sufntensiti Gilne fvxhbcfmon (T m Iipdﬂ”b;nc’:iﬂthe @odrage indgd iRnG®|value @br [;, and b

he, . es .t sub steps of

aéd@??"ﬁgd%gi%a X%?eo‘ﬁ}gelﬁati o for each | ocation
i n[ootee regi hnarﬂhihcr: hﬁb@l&n&ﬂt ohthe e&p of fdeitifyink Beegio 6 ch@ge in the
gg%fén ﬁ]?age en a lsel ec& cg:\tﬁ%%gg ol g%%&)égﬁgth;rggm&% %‘ﬁr@é u(ljrxage, the
pr mgmtierenmﬂeﬂartdm &&hmt tkighbofl rdl© tsrappliedt t eheSsiép WaE ir@Pect to the
et ientfrdel g B SRl oo Hich sothiaon g i pomlafigscore st from
s ethe ragipns] marecsﬁo thﬂe&ol?deﬂ%ufmﬁmen edvehrdshig: faAhd keg@inst he
spot | ect.ed. fro of red, n )

O oo el i oo HE sieaiol Gesifbing the sub region

acwhmd Ithagdttrmniﬂn eofop nﬁTIﬂlieaccﬂBﬁTbﬂ et lagP lsput, Eﬁﬁﬁrﬁes-ﬂ)e sub steps of
i.S th val ue for the red

C ﬁg ég m &L
r%%& i & g Sal ghio F%&@fé' pratien in;the Yegion of ghiange wigh respect to
! Sthe thler vihe askiospot; {”S@le@fn@&ﬁe ﬁﬁﬁﬁlﬂ?ﬁ@&al&{iaté@?onﬁﬁé& leolor ratio of
i i cat j . is the value for
bl \‘i‘g‘atg ‘éfjﬁéhf’re “E&fifholfin%@efosp%m\q Fb) r@&lamdeﬁnqd by the
andglebied losattohe vaI ue for the color conponent

contltutln %olor of thelaser spot in |ocation.
In a &Pl edimeRti the the image gemwrad Ay thedmage seasingodevice

| Sis QﬂRGB| faltnﬁd aﬁilih@ R:Q}bﬂgf e laséﬂ'k%otf 19 "sélwtéa Mﬁnﬂ{éag%upcd}{ rQJ green

r at SQRT (
I EIUFHBB Goppiprnt F‘HPI‘ f?%ﬂspéwlﬁeqmwéws “bﬁhe fcmul@ol or

lmage pi xel in |chbhrihﬂnﬂcoloGratloS&L;P(ﬁPrG{waét}Je for the
elgn .canponent of the col or e pixel in |ocation

rein Riig the valpe fer the fedmnpg@gy g gxgor image pixel in location i, G; is
P@fé VA F08he BRE:T Ebmponent of the color image pixel in location i, B is the value for

the blue component of the color image pixel in location i, and L; is the value for the color
component constituting the color of the Iaser spot in location .
{0013] In another embodiment, the dominant color ratio is calculated according to
the formula

Dominant color ratio =L;/ SQRT (R; * R; + B; * B; + G, *Gy
wherein R; is the value for the red component of the color image pixel in location i, G is

the value for the green component of the color image pixel in focation i, B; is the value for



4 the blue conponent of the color inmage pixel in

| ocation i, and L; is the value for the color
conmponent constituting the color of the [aser spot in
| ocation i. [0014] According to another aspect of the

i YEAPB¥W12t here is provided an interacti ve PETEEI4A8/000070
systemtogether with a process executable by the

system for controlling inageqdisplay. The system
conprises a processor for generating an imge and

COfit bRk kbrﬂﬂmeﬁttb?t}{é'cﬁl%} fagk tﬁ%?ﬂﬁo&%ﬂ&?# SR 5Cth&Value for the color

interactive signal; a display surface; a projector fo

pr?ﬂ“@@?ﬁ“ﬁ&’@%‘“}ﬁr‘@t“é’é@ of thg dserrsaeidullocafiené ont o t he

di gPlapy SUr AaGRling (b 386keP QgaEEbr fiy m\%‘t{b%r 3hdr s toﬂ?@vided an
interactive signal by superinposing a |asefr spot

t HAERCaYn display sy sieme @gt"hﬁtwmﬁaﬁoﬁﬁi%e’ﬁﬁﬁléﬁﬂ%ftbwﬁe Wﬁﬁ@eﬁ)r controlling
d' BRbANiSHayt MBE SRR SREri&R o ﬂf@&?so?ﬁw?%b&ﬁ %%ﬁgﬁﬁag d controlling

continuously dcquiring | mages of ace
sothe display deereof tpursipmt it el rua@mtwe siging | dispity esuyfmc espmector for

C OfFRjedting Sthd Bﬁ)c&rs&%%n&‘&edj %Qéét 619? ik hl@]ﬁ@’ sutfdld: a laser pomtcr for

superi nposed on the display surface with respect
prespeaingdhs inpetivesgralibyusupagmpesingduipser Froh o the display surface that

d |
e3Pl i 8 SRS O 0 s
t HEQHaRSERagep trféhee@lspl@pmfacq fo astie desens ithei iptaragtfvetsignal. The process
delopphifd theaf&s J?Qfetebtﬁlg"\ﬁ Eagérrkgﬁt Iﬁ{ﬁ@rzﬂg{% : r ﬁﬁddlébpaﬁ]@%ce with

regi on, execut | ng a corresp actro
[ OE%Psqt tp 3 WpiectechBergeneataulating éhwdlgwcmu of choyfletedted laser spot; if the

acqidined dhﬂm&fseﬁé’edg Q?ré-&?%esh&lﬁ nlﬁéaﬂg% %?oglﬁod of t}xéaﬁeg ed laser

than t hat of cor ondi ng pr o] ect I mage on
disgp Hyhe ma&ttpaeéthe Hetecterolasapdt is exithora mafdetbmned cormnand region,

Piceiind DEHoliohBnfcdil Rgh.eCt ed [ mage or in a

boundary region o e projected i rage. [0016] In
arl®fifler - entadingesmbodigent, rtheusiewbtitet gihthi sicquined timagzeblyy ﬂheimage

PriOsGeS .
PRk 4 kB I BRR ) £oL A Bl 1 v i
Thsarfacg; The) admipardt wgion san rbegpre-dkfied cwittin #het projecied é enage or in a

C%og‘%‘%‘&?&tﬁéﬁ e?t@c?’inagg 0017] In yet another

aser-Sspot is initially detected in
t d04et i ndp @n‘mhel‘aEmiiO@tm&Bﬁ, stvimtal butbetiectsed byntht peocessor in the

o cepae Bt 3 i RS aR ot & e aptmpilidGop Bt el e
[wm@]bmn a:tm@nol(m c)anﬁ'ac&t&tlfé coldr@® e lasetpotei n _T is the
SO 0ol o, SR o B s Gt in e
i nagE mﬂndlcsanaﬂquﬂlyrchxbnteﬂ N 264 Stib?.e@ieﬂ;t fatget fmutigt et (i=1,2,...), the
empbn%d de‘iec%d?orrrsﬁoz)@s?cagcpga Cont action is to

a previo B%H’er ated i nage, or
t gooasjt er |nforrrﬂimm‘nntzﬁm,henprocessor- gener at ed

[ h
mﬁ suc whaeg’em ., 1W{he %me when target image n is acquired by the image sensing

device, and Tp+iis the time when target image n-i is acquired.
[0020] In a still further embodiment, the corresponding control action is to display
a previous/next processor-generated image, or to enter information to the processor-

generated image, such as drawing a line.



WO 2009/ 108123 PCT/ S&008/ 000070 5 [0021] The

obj ectives and advantages of the present invention

will become apparent fromthe follow ng detailed

descri ption of enbodi nents thereof in connection wth
th@oa?é‘g’ﬂf’ﬁé%i*nyi ng drawi ngs. Brief Description REfI/SGRss/000070
Drawi ngs [ 0022] Preferred enbodi nents according to the
present invention will now be s described with

reference to the Figures acconpanied herein, in which

| ' f°021l] E‘f er eMBe obfRuivRE and A0RRIRs |drkie eﬂr@s@ﬁnfﬁent{ogo%:ﬁ] become

lustrates a schematic di g)gramo

i n"l‘Pé’F’QE‘t R by pwipe deetieddqseriptign capmenis theraohén connection

etk ilalon@bnyilyai-Aliggent i nvention. [0024] FIG 2
illustrat es a fI ow chart of a process executable by a

conputer for real-tinme display control, in accordance
wi th one enbodi ment pés B igtoR 3¢ Rje BraWdflsi on. [ 0025]
FIG 3 illustrates a flow chart of the steps for

detecting | aser spot in accordance with one

enfﬂ@ﬂ] ment  PlefdB® BISSRLBIts 'agé()?(ﬁﬁ @ the Ptggeﬁl i $8on Awili pow be
Sq g@t eélpt he sub st eg of verl yin he exi stence

wtergye tadiseBigures mpempanied heteingrin vitdd2lige reference

Flfﬁmeﬁﬂg dehdte tik@di@nedide nearest nei ghbor rule
ap licable to the change detection sub step in

¥PHance WG H Bwdraiend seliemetie disgrammf aprinteeaative display system in

lraé@diaan@@mtﬁ Mbo&h@mcﬁtﬂe dréééﬁt iRkRfndn exanpl e of
apg?f,\ébng the interactive display systemand process

e up %‘F‘ dollpstigigs r flgwashar|of @t preasscexshitalde bhewomputer for
[ G FimeRisplay ?:oﬁtidl 4 hdcAlifite With SACLRS Rirdnt BRRL ﬁr’e&gt mﬁentaon

interactive_display systemand process to e
dri%%hode i HOorddlusteags 1 Fawi ot af be isteb forndétesting fasemspot in

ela86drdand ﬁxﬂ?’bﬂe%bo&nhﬁm of R%k)?ésén? ¢hvigg i ption of the

I nvention [0030] The present 1nvention may be
u®f@flst ood HHor & lfusaies| the s stepfof verifiiog the extsence aflthetagen gpot by

delbd 26 desEhibpt | On of certain enbodi nents of the
i nventi on. l£[0031] Now referring to FIG 1, there is
plef¢Tlded a HEhmilivseatesi thyr wearestt neiphbor rruler agficabde to the change

d 'd%@l:tfb\‘l sﬁlysct&?ﬂ]ah&r&ﬁ&%@%ﬁ@ %m%c!ﬁerﬁ%? :ﬁgqsgnt ?l’gfglgtlogf

e present | nvention
c &Pﬁ%lt er 2 Hlgr 6 jhnleatestan ngarmmegfswphm thointeragtivd digplayrsagiem and

dipaRbRYo pddh b YAMwil cﬂmﬂgad | e bidgpatonal . a
pr oj ectl o streen 3, or prOJectlng t he
V\@"EQIOQ/ 108?!@37Fiﬂnsﬁrw@l08xeﬂiﬁm@6ﬂapplymg interactive display system and
process to enter the draw mode in order to highlight the information on an electronic slide

show,

Detailed Description of the Invention

[0030] The present invention may be understood more readily by reference to the
foliowing detailed description of certain embodiments of the invention.

[0031] Now referring to FIG. 1, there is provided a schematic diagram of an
interactive display system in accordance with one embodiment of the present invention.
The system 1 comprises a computer 2 for generating images and controlling image display

pursuant to an interactive signal, a projection screen 3, a projector 4 for projecting the



6 conputer generated inmages onto the projection screen

3, a laser pointer 5 for superinposing a |aser spot

52 on the projected image to provide the interactive
signal, and a canera 6 for continuously acquiring

i MAEE8%dPP1he projection screen 3 and  CONMTUIACTSGRAIS000070
the acquired image data to the conputer so as to

detect the interactive signalg [00321 In operation,

the conmputer 2 generates and stores a series of

el esigueRi genela®BIBSapd? dnfO%heS PRNELLLA &lebh 3L) a fier pointer 5 for
dlﬁghgx, each of which is transmtted to the projector

4 8 PEEE @dteusrhtZoon the piojesied imags o glevide fhe dntegactiye signal, and
COs r QERANG g RHNInB&IBA 2 $fade gan g@ﬂ%}tsgeckish FefGen 3 and

1). The cqonputer 2 caontrols the inage dis y seguence
antPTITYRIGEENE the Acquited timags dakety the compeiEi 0 a5 tgrfiglect the interactive
préiptiaded by a system operator 10. The operator 10 uses
the | aser pointer 5 to generate a | aser spot 52 on the
pri8PRLt ed i Hageeratighe e dompier 2i geespiag andygorss greatiesi of electronic
enaRgdesad (hdl shdith iBrP?.E.gﬁ T8 dispRG Bdab P 5 ARG i g&gﬁﬁﬂﬁ t@&? g{]b?ector 4

Igasn(gr spot 52 on the projection screen 3 1n relat
t PIHRECIBTIE] ete &kp PrRisglionareen Gomiaa cortrepnding ipeoj@tedsimage 42 (not
di ghewh 66 G, UNETR &infftet ANctBbREMe Imbd" di%ﬁépeﬁ#%gé la¥d timing,

acquiring the inmage thereon at a pre-set

r tUESUant{¢ Hhedpigrartvecsiagnplanserddeaibyi asysisumpergtoe #8. The operator 10 uses
trd 3%t p&ifted 8 HhGn&QRPHY Y i
real -ti rref}&_ldfs_pl a é%:cf:]loryt r ol E.EEI m%tﬁﬂgmf)r%@g%%g?a}gﬁaggﬂem the
4 2nepadyerentlisebadicd in s prasercedpestion ang datatjon efabie lasengest 52 on
6 ZhéhrBjectnstidbd fnl ¥afi |aGAd: : not her except
forﬁghgmpresenceIB}a?ﬂgﬂﬁg§@§e%%%t iébetmeen

sV si ve Heegeamest 6 irndisested2at Baquojectionsereers Jofor Sdntimuously
dek@tiRd 1RNGhaBE thdrddnlards &ﬁﬂset ls n}?fngclta{ey acH g&l@red finages 62 is
pre- progranmmed correspondi ng contrdl action

eéabsgqusatly yransmittedclorthe cemputer 0B 4jalyized fmaeadtiveddispayt control.
t hERdN e | : e I .i o

prefer abﬁg/}ec?‘a/emr%{tg% Q? f%/ng%%rtg{resa%ﬂbglg @ﬁeg it gl.ng F’fﬁ% %‘1 Hhages 62 are
orseseptially ddantipal to pheanoitewexieptefoo thet gresemve apfiithecldset gy &2 GRtween

| SudB8; A f e ec d e.42. .1n.
ar]o(%cﬁgfvg?gﬁlg i ng{ﬁ]?&tagﬂsgéé\%na iﬁi{ﬁgl:f"att %g s ?%%Ct\?‘if@ﬂ? JFyfied as an
ofintera¢ftve eanal, ree preipreggan®B@l corrdsponging dohael dckiat i0bxeclxed by the

prc%gﬁ&eg i mge 42, wherein boundary regions of the
projected i mage 42 on the projection screen 3, such as
620034ind 620n oae embodimoéns e prefsBO@mplingraend tierdameartes preferably

B e o r espondi nG control act i on

i $0088lde chdn@es embodiexantt eiewtdie of ivadqered dmalicas® iFURSsame as
that of the projected image 42. In another embodiment as shown in FIG. 6, the view size of
the acquired image 62 is larger than that of the projected image 42, wherein boundary
regions of the projected image 42 on the projection screen 3, such as 62a and 62b, are
included,
[0036] In one embodiment, the corresponding control action is page up/down, In

another embodiment, the corresponding control action is mode change, for example, the

change to draw mode.



WD 2009/ 1081. 23 PC97SG2008/ 000070 7 [00371 Now
referring to FIG 2, there is provided a flow chart of

a process executable by the conputer 2 for real-tine

di spl ay control based on the acquired i mages received

f rom2eaa08snera 6, in accordance w t h anot herPCT/8G2008/000070
enbodi nent of the present invention. The process 100
conprises the step 200 of obtai ning i mage data from

the canera, step 300 of detecting | aser spot therein,

st pps7#00 of Nd@t Rfidy ROFIdIE, dHératit Grovitfed th Bow! @8RTof a process
spot detect step 500 of Iocatlng the detected | aser
Tt fejo

s pBeent oK OB sk op Aigplay jgentrob pased pp Hgiargpired images

CoRtdild R6hi B cankfl® 616k abdoddaRfe GARNMBIHEP eMbédimbE of the present
dlscussed her ei naf t er . [0038] In respect of a currenp

pr By epn Thenprgeesy 300 pemprisothin stsp 0! obtajping jimage) data from the

6) canleR€ sthy SIDF YetdiBp %&rsb& i) s¥eB Q06 bR et fthe duration of the
obtaining the im ata of a reference imge 64 (not

s hi836h Spah %P‘F‘@d sgp g‘ﬂb"fd"‘taﬂ%*gg@? detaetefblags spatornd stgp WP phexecuting

F| ffe cohlespohBRg E6HuRI &\ﬁ@i@ The BRAR of fach Stefl Hill FESs@Sed Rfeinafter.
first acquired imge 62 with respect to the current

pri8P38tt ed  Invpect oD a cugrng projested imaeg 4 dnas phaveein FiGee bt i FIG.
at 6) the prot@sst FIDORrts 'vﬁﬁlgﬁe &Rp 280 deHbRARheARe Fhdpe dﬁf&eofq; reference

the successive acquired inmages 62 wWith respect to

s dffigeprbinecshetn infiige2)and a g0 moe R (Mot doaprin RIG. £b Tm teference
3, imaf 6L s d%ﬁﬁé(péé' e dr R addulV Eﬁ%ﬁ t62Qfisf {%@pe@tt folih ggreﬂtf %ro_;ected

det ecti ng | aser SpOt in acco nce wt one e
of Mage42, Which it caphuedyi thicampre6 st By Thapoect irage 6 isslefined as any

t hgn@ @ bl BuceisePSacqlipdiBindeds B RGA r&séc@ﬁthp&n?e?pﬁ’%ec@éa%gg%rﬁz.

color ratio calculatlon 340 and aspect rat
ca[PQ?ﬂl at i onN@®eeferriog #0F1GT Rethstgts provjsled 2 dlowscher of tatsiep 300 of

t h;f%te@l'ﬂ@n%r spdt &%C&%%ﬂ# BRAS o indROSS t@(bﬁ%@m xh%ﬂmal‘he step

3). with respect to the reference | nage
i POf| mpgijes threeoyubt Bepsh aameln ahgngiesdetestipn (330, dovjnint ewlor ratio

| TRAERGR0aRFhIO Do LB ERSEENCE | mage 64 and the

target inage are divi Into a plurality of
r def48ins ac c’Bredph gfen 320ds pr featurettley chiamgedin glertatgptamta@rﬁﬁ (not shown

[ QQ ‘Hé % )In\f)\ggqﬂ ?es?&p ?od%%r&aﬁxﬂﬁé %gle(g e d 81; I{I}"‘i@ d3)a§nornto the
aI ag@im, nhihegtmppﬂ fraqges 62, d@tt@mmmefmc@mg 64 aml thmtget image
f;ﬁ"rﬁgigetscﬁgtgéh i a gﬁgflggagfél neag%otécﬂg oeaf erg ﬁ %r?nut?%i glrﬁ R%ttem
clitMdtie det elmon@mnlaaldgmnt, ehninregionsis ﬂﬁrwﬂlas me&iby &p&@ﬂgmup

? gﬁ“gllmatnbo?% ;%lr]r%lgg 'd% in%ﬁo[] %@%ﬁlh%ti{)s(eagyfppe bde e%%%% cHlenc(:]mmgf: in each
NEO¢sporiiigregibn between the reference 64 and ,target 66 image.

[0043] In one embodiment, the image change detection algorithm is a normalized

cross correlation algorithm, and is performed according the following formula (1)
[0044]

Z((”x‘ - 5)(5,- -b ))

NCC(1, I, )= i
Z(a: = 5)2 Z (bf _g)I
[0045) \! i ¢
[0046] where I; is a region in the reference image 64; I is the corresponding region

in the target image 66, a; is the image pixel intensity value for location i in I;; b; is the



[0045] VI ~i , r [0046] where |, is a region in the
reference image 64; 12 is the corresponding region in

the target inmage 66, a; is the inage pixel intensity

value for locationi inl,; b; is the WD 2009/108123
PCWOSER00820D00070 8 image pixel intensity vatarschams00067o
location i in 12; a bar is the average inmge intensity
value for li, and b bar is thg average inmage

intensity value for 12 [0047] A threshold of NCCis

Pr éndpe pidePIntdnti@NaldeyioNBedidds | NBNY Sar xmﬁrﬁw@rg? image in intensity value

cal cil ated value of NCCin any region is b
t hiE & gdp bar gs thg ‘@}’ﬁ%i‘g%‘mﬁﬁt“te@lbfr]‘&ﬂ@é"fls det ect ed

Wi fdoiAp the regiedoldasidNEeisPEeSaS for LAhHRARE %d&a}l t\bﬁen the

ub, step 340. . OQtherw se, the process 100 w

next
s kF%CUf%fé* Yaélf?a? fVGlg sty gsgiomisthelove e thrprboldy b signals érgu ghange is
andete(ﬁfdoﬁﬁﬁiq hO 184G AIMObrokbdle M Pro&¥d ﬁ) Ihg ﬂQ@L%Zﬁep 340.

next target immage 66 with respect to
58\6%% therﬁa‘gfésse‘&(’ Vil ekip ]themn@nt@g muﬂmwemtm@ess cycle, and
p I froéel 1d !iépﬁﬁiﬂ%lf ﬂmc Ingxt QyclPro ahAPA e dddt QRS MSpect to the

the entjre image data of the acqwredlmag 62 I's
usEPe refghencaigngib4let ecti on 320. I n anot her embodi ment,

f OfoodsPSt 0P el cfbocieni! HESE- s GRITTRDYs. T €gi On is

pre-determned in relation to the projected i mage 42,
upBPShni ch fhenciembadienent; B entise image dpta 9 the apsvired mages 62 is used

pr %EW&H&QO;& B h%sth@r SOERRACRY] f&go&%%ﬁ Q} ﬁﬂ& bhPBmmand

Hence, onl i mage data corrésponding
pr’@glaﬁfsel?fﬁndﬁé@“ ﬁioﬂé@ﬂﬂemﬂ?@t@dﬂm&ﬁ:ﬂe @iptfmwhzdh&n dpgeraction

derand fah spdt @g&gérmhﬁ\e@ﬂﬁnﬁ&p g(é:b bndid ntrol on. H{a:hcg, only the

pre-deternm ned comand region is ocat

vi BeDfate H‘@T%P‘de%tf@ thei pagrgtermined lcnmzand I’ﬂamnerrbmabtnéﬁir,change
t hpdRfigr determ ned command region is located in the
boundary region of the projected i mage. (0051] Still

r P®% i ng t B EmeGmbgdimehie the tregpde@atinied commgtbregiof yis lobmed within
| ag, : L0 Dy rr

t e ieBRBthe Heje AR 19 o O B hE el @y Bl vommand
Foegiewispenated injthg pmarsiaramlqmwg‘e peajentediimgge. ROB col or

?gg&? are V\‘Sl‘ﬁf"l %fg’iﬁgqﬂ IjI u& {(hg)stegr 2‘{ n@r {ﬁin}grfy r{'ﬁ Ollaser spot by

Feﬁu@mg@/@rmlmnt calpr uatiqu oethe rdquadhem a alyangé isaiateoted in fep 320.

cq} OleoihBRGE ‘Lﬁ f.or e E e
o eseﬁﬂ ddlgil ad dfeﬁég &?ﬂt}u co or m ‘ﬁggy?ﬁ% in which
dct arimagyotadors et {1, gmm @cﬁndlhhma@)m bombihddein rx@ﬁbt&ﬁways to
C ated with respect ‘2‘[ cal or
o PEROR ve e L BhGE bl R oL R ek TR o o s
C crbmsemad avaahfes finirghgrear; eetlstuen The donsidnt teleaaiofotleach }ocatlon in
c sub wher e t om_nant col or
i ﬁges%:gtﬁ) ?gl}a%geh}él. cPlglél%?A g‘B.lb{espect to tpe coqor of nh r1&15(31‘ spot. The focaﬁons
the calculated dominant color ratio of which exceeds a pre-set threshold, constitutes a sub
region where the dominant color is the color of the laser spot.
[0052] In other embodiment, the dominant color ratio is calculated according fo
following formula (2):
[0053) Dominant color ratio =L, /(Ri+G+B)
[0054] wherein R; is the value for the red component of the color image pixel in

location i, Gi is the value for the green component of the color image pixel in location i, B;



[0052] In other enbodi nent, the dom nant color ratio

is calculated according to followng fornmula (2):

[ 0053] Donminant color ratio =L; /(R +G +Bd [ 0054]
wherein R is the value for the red conponent of the
covoroop/mage pi xel in location i, G is the val/seofsmo0070
the green conponent of the color inmage pixel in

| ocation i, B; WD 2009/108123 ¢PCT/ SG2008/ 000070 9 is
the value for the blue conponent of the color inage

Pi Xehe Valuel fOF BeitAR dompBight bf the Toloh Bnag¥ HixePinf 188atibNE and L is the
| or corrponent constituting the col'or of the |aser

co
sptue; far thgcglor Gﬂmponewoqonsté%wrih%co ohedrihe feeer|spidp laggtien i For
5 Zextaiple WiteB Ghe lhser §844Y 13 u{ 4R e(gIaQ GpR| The

pre-determ ned thresholid is 56] I n anot her

e8B! nent , Thegire-despraningd thyesheld 1&Q>ﬁput ation, the

dogasepnt COin%othélaéxﬁ%dinﬁen\g?Ar%r@ﬁ&&a@%ﬁbﬁhﬂﬂ e dbdfant color

fol |, ow ng euatlon(t Dom nant color ratio

=[Fatig lsseifﬁﬂte according tothgfo iowsrg equagion € ) [ 0058] wherein

R, [0¢5$] the vgb»aﬁmtf%zor ;h?zor%d/.? (Rneﬁu ﬁf* e Ceke ool

i mage pi xel | ocation i he val'ue for 't he

grfg conpo\‘i’é‘ﬁ?m &4 ist the velug by ﬂﬂenfﬁé éOTBP%élllf of fthe epdastimage pixel in
aloﬁtmn i, & Isige VaRleUr hOfrel@nboieit GPMPQ&&%a@ ﬁ)nEe'Pﬁx location i, B;

cal or g_ pi xel in |ocation i, , val ue
f Jf ﬂteﬁ‘@l“@ piothe blgsomepnent ot icelar image phrel indpestiont, anhd.; is the

| agRE (SRR cold? c&ﬁ%tﬁt%ﬁt%ﬂnéﬂtuttﬁl? gé%])lo;r SanPh&r 401 R15BRGH.

threshold is 0.8 nportant 'to ensure
t H3R5%k he | a”%l@rpl‘%émmﬁ ﬂH@ﬁhelfdfm%S%nt I y identified

aqggebdi Ng 1 jd pldnant tocé?lkvﬂ'% tl‘ia‘?ttllleol ﬁb’tl é?xg ' bg ::Efﬁ%ently identified

regardl ess of the color schene of
i r?ﬁ'@?édmgréo éﬁmmtecmt e |C@hulgm|rcgasdl¢sy of ithe opler scheme of the

e.8ro’ brdhhital deﬁug&g&nmwiyq it BRY érﬁiﬁ)tdlrﬁe?l é%r viltfal button

the Iaser geam I's create fput er execu
pregBr eomiresh golot scthe é@erobcatnhve Cpﬂa@dd:eftaammmed exesntabln rogram and

; §&iaRA c;ﬂfthet ﬁ@ dbRg ] r&?onl &SR mﬂnﬁ@%n h‘% lage® geam is in

exanpl e, eV|rtua utfon 1's pre~set In
gﬁ'@ibfpre[i@@&]thel\rmhblmmensmmm blener,gréehe col or WI t h

r ﬁﬁﬁCt t O ﬁq}l&ﬁer eﬂx%o&ﬂ{éhﬁ ?‘1 'i)gkwdlg rrcng'ct foﬁwﬁ‘igh Spl oimnant ratio

ried by t system oper ato ay
F0$ cajoudatgd] &, vavibd by thehsgstpm eperetoe 80 rim‘agehe display. For example when

PRI 5 Sl 3150, S S 5 S o i

t liéspldy wpateohtand sheoealoulstion of the \dblninante&hm aitiotio witheesped to the red

c ..ikvvi the rojected i e is
oS AR Mol il R0 b RS L3k e
arbean sehemh,cod dtei oalculaﬁort dfahdduminmptolaahty is chdngal so%s to be with
chgs gg%tﬁ grggnéo?ortéoml\;\gnte]ht respect to the green color

{0062] In yet another embodiment, the dominant color ratios with respect to two

distinct color components can be calculated simuttaneously. For example, the laser pointer
5 is configured to generate a red laser beam and a green laser beam in parallel. The
dominant color ratio for the red component is calculated in step 340, as well as the one for
the green component. The process proceeds to the step 360, as long as one of the

calculated ratios exceeds the pre-determined threshold.



[0062] In yet another enbodi nent, the dom nant col or
ratios with respect to two distinct col or conponents

can be cal cul ated sinultaneously. For exanple, the

| aser pointer 5 is configured to generate a red | aser
bSuPe@NEPsH3gr een | aser beamin parallel. The PCHEGIMNIHH0TO
color ratio for the red conponent is calculated in

step 340, as well as the one fpr the green conponent.

The process proceeds to the step 360, as |ong as one
oftodee  Cal Kol AfBiding &) F185 4 OKGE RSl A ifnHeLGT ik §80360. The
threshol.d. WD 2009/ 108123 'PCT/ SG2008/ 000070 10 [ 0063]
NoEPr3oP dt tei eg Tt e pxistency of thedaser spet bt dejeraniningthe aspect ratio of the
| b sdefomtideAnifidd g St%& 88 30Bounding rec%@l@ 638 udified ©r éﬂéfobxﬁgf the sub

t he exl| stence of | aser Sp ot g% det er m ni ng
adpaien inthg agpelimagn g6, E@@sneéfgrﬁwoft identified gub Wg@ﬁ esryalculated as

340 wibaivRidh g the ﬁ&%ﬁlgdf ShP¥ounding SLdedN g@ Rffen SRCLMRDIRE aspect

the sub region int e aspect

t t
r eties falfs Wlﬁ’éﬂ 3 preryeti rmggdt sgéx@iﬁ@lgggas#r§peh$2@adﬁ@c@d apd verified.
t hegedf dt h %%Qﬁﬁb&ﬁinérﬂ%cﬂﬁé Qe!?}angé isidg @A Ng

rectangle Whe he cal’cul’ated aspect ration falls

wilP4§in a pr\é’h@btx lpsgngeot 3% issdeactdsing thattarepleimage 6., speing the
5?subs§q1&|§lt &Géegsdcﬁ%“?{ekﬁebﬁg the tIn%QQH’nllgé &b %nﬁe chanﬁe detection step

nbodi nent, pre-set range 1S fromO
[ d@@ sjﬁll\hf:mrfanmeds@porérpatto 8 meprest ceighborerule, in preer foprcgearate the
«sQ9f, during the subsequent process circle with
respect to the target inmmge 66, +r, the change
ddeasel i on SHlEpS mmdwmm @%é&%?tmdafahec@ﬁamsh@@hboraulc The

n 161 = affie
5858 T3, AR e ot s

| 106wt lager ispm lbﬂetﬁcmfl meth¢ eegtonnku@h@rdmgrtglthe neprpst neighbor rule, in
a |

Q&Téd't gﬁta}ifp?l%g 36..+;, Yﬂe%ﬁ& ?Ettgﬁ't]eﬁ tafgrgg{hg{e : 'énl rlrlII;iagca éaerf%%r:e,d maregnons
| Focks, Brndt: fisst, ofetlmdew Rn Rih&iox Bgi ad then freagnssivelyy tot onter sub-
t gggi(;}gar est neighbor rule, in respect of target inmage
6

.+, , the change detection algorithmw |l be
pde0sdr ned iow edfeming ag#B,to G, Rsto Raid fuhdesirabld displayveehtrol in

b t I .
i{;%s%s(é % cclﬁéx&ri d%é% %‘R’% tnee eé%ﬁe%%%sgzs lavg %/qglrgq t%%‘é g{esetn(t) in the
avang inuagd esganaiot epdrckphmyled:matrmlm order toexptatesbe ¢optrol action. In

a?%ggc? Q%?{)rgl gté«ﬂm%g lﬁtthg]x%fe{citﬁlgee mgagngg isa ux%%%{ Tos QH ta}rg%t image

ent i'mage Tegion
prﬁén xﬂacqmrnd atébl \dlwrmwnerlspnt 62 dbadetebiad acthel mgmntmﬁ)r the first time in

spe C e A2
© AL P S Bec thaee G RBSRing Jp 1B g dofc S o RS g eference
| nmg:dor cﬁ&piaﬂﬁg the Qumﬁicecbf die d'Etecte&\hﬁr epd't 52, Tliessadscespze targe? images
[ cted,in the re
 BERa 3 i apbfish Bhs o amienci gt 5t 9 consistetly
stdetpct&DOIn rdspedt Df sdchrsacteaire ttdiget aéges 66,6L thetcofi®pbraling duration of
ulatln th tion det ct.ed: L aser i
el 8 e iR o8 s it € MR Bl
{0068] Duration (i)=T i -1,
{0069] A threshold is pre-set for the duration. Only if the calculated duration
exceeds the threshold, the process 100 proceeds to the step 500. Otherwise, the process 100
will skip the remaining steps in the current circle, and proceed to step 200 of the next circle

to analyze the next target image 66 with respect to the same reference image 64.



66,+1 (i=1, 2, ...) are acquired at T,+; respectively,
wherein the | aser spot 52 is consistently detected.

In respect of each successive target imges 66, +, the
corresponding duration of st... the |laser spot 52 is

- cafveaviatesdsi n step 400 according to the fol | GaILAE2008/000070
formula (4): [0068] Duration (i)=T,+, -T, [0069] A
threshold is pre-set for the gﬁration. Only if the
cal cul ated duration exceeds the threshold, the"

Prggress 100,R5me Qﬁ@&ﬁrnén‘?, t&]{ﬁ‘c L6 nre gof&%&"ﬁﬁé@w it PSecond.

process 100 w | remai ni ng
cUPFéht ci r%tﬂerefm tprﬂb@eédhft ﬁelsiﬂﬂps zco@t@mmehme wpoxdinate of the

Cidefebd 142 rge 6
r es?pect t or the sarretajn} g?é%%‘té’ﬂl %aglg ﬁ\?‘% Wgﬁéjf'ﬁmnw
PCPMSERO 6BiB0O0R0 is| confioBdOljat Kre defreted ftsedipoteitt is Idchted within a

Fg%;%?&gitirfé}d lQ@ﬂm%}H & xgﬁ) | tﬁle &%I %ﬂﬁcg}xé ?cﬁtrb cl:oﬂs %ﬁlgﬂ%‘mctuted in step

dé¥8r i ne the coor di nate of the detect ed Iaser spot

artﬁbrgn al yzeryy gle\?eLc%Edn%gd fa&r-ﬁ)gf?xte? %Ecgmﬂe?atc cs)?afy system, 1 and its

pre-deternmined conman
t IPRerationepreresetdeadn baused te pmtroi&ae drsplhx)cfém)ﬂnbuw gdmenated electronic

PrsRadAEbRL TR OP B4 Heoc i hsr%{nfa%%gond' ng

control action execute [ 0072]
TH78bove- dd6ch prowides asldinsuptwmefexpplymgehh systt:mrlamti ipmess 100 to

15 1o Bl 809 e HSE LB 531, M 7l
elcé@‘tspmllg projetide imbgond?, ilichading anipft doapialyi omidnoédn amdea right
d t 3 F 6 d

B3l Qﬁrﬁ% nT"ﬂg l&[ bm[n(g%g lleéio{l S2a Js e pr 2 eltern%@\g@ & fa%e-down

i1l ust on o
t eom{narqb ragipnp Mhdﬁtvﬂhc m‘ghlt htmndiry degon B iy p&vde&'fminbzb as page-up

a%%ﬁ:ﬁpre.gﬂﬁ.g@hgga il T sg{) is tdgtggec} {Eﬁhe f?fgzl l%?gg‘g{”-‘f g:gton 62a for a

correspondi ng projec image
b @rettiarpined guretions fhe camplter zrdxgﬂuys tHeeavitas Widedy reaponSe Dikewise,

T%{EA gf thseP %E&d‘%‘ el tgcg 'érl(a) @136%%# lf%gﬁc[aph geegh%zg . ng}g lfﬁérgﬂ;tennined

r dgnﬂmm Gﬁbomgutmkdlstﬂayenhd meecklids Ipcast) no CioMERBAmand button is
ed in the | e{ a}

S det
D SRl S e 31de 358 Ine 30l Fe oof il S eat bRyl
t 974 0nput En Eﬂ)tﬁhrs:pibaymeﬁthihe poendaUseish hiftRe iR pro_]ected image is
i kewi se i cted i
¢ el %h&’agﬁ 80 SeramEnd regipry s Blefﬁﬂav"d%gp%%f?w e REQected image
disrchﬁh«dmspagmeiowmumdrzgldn spl ays the next slide. In
[ utton i s req

t case, YT t mmand
7 20 b R, Harou an SRR b e 5%, o6 e prosgss 100 to
ph%hlmht dei possentRtioarihtmatioh OVikhal IbatéN BN 22h @g’@%rggﬁhmed o be

boundar n above jected i m
et %’5‘5& '{r’ﬁ‘ destromis gl $"e{ﬂo Jﬁe ISR ‘é"'?‘ﬁ% b 8 &hsrdiziya) button
r Eﬁg! i ﬂeﬁlﬁh as\tht BEmipkl regibefbr hdtfify the draw mode. When a laser spot 52 is

detected within the virtual button 22a in the corresponding acquired image 42 and

maintained for a pre-determined duration, the computer 2 actuates the pre-programmed
draw mode in response, being ready to automatically track the subsequent movement of
the laser spot 52, and modifies the current electronic slide 22 by drawing a line
corresponding to the movement of the laser spot 52. To define a starting point for drawing,

a laser spot shall be pointed at a location for a pre-determined time. To exit the draw mode,



i s defined as page down command region. [0075] FIG 7
provides an illustration of applying the system| and
process 100 to highlight the presentation

information. Virtual button 22a. 22b are

preEopidgsamed to be | ocated at one corner @CTEG2008/000070
el ectronic slide 22. The region covered by the virtua
button 22a is defined as the fonnand region for
actuating the draw node. Wien'a | aser spot 52 is

deh,e Séc@&{oty\id Eéeﬁs oht%rnvégrf ttﬁéqlasep ﬁé&xfgp 8 %;%a r@-d%l% %ni e*:df time and then
correspondi ng acquire g0 for 4

p r gpird @t &yirtiia énttcamﬂhtfwr@rp;e (idmmmmut &r deactareltcu at es the

o8] 29 S8 ISR B Lo
I almeqd mt;cﬁctl‘&Zdlslaabd systedi 1iaad xtshmetatmr protese 18 canoalse be used for
I
T T Y —
pairegrathoed B dewichand diﬁerbram&rla@p spotssifalifferdne cqlaris mhd elxeamte aontrol

S S SSLEAES ) B e Sl B

0 p@llm'r of a distinve ewhtrot to confroh thefdisplaje. g amemmmmrlgﬁmes @ tﬁeapmjcctcd

A r.m:n L1l ne then 0 t r t.ual
b e, A5h el Mol g8 Sor (S Rocc R B Bbysfimslafiousty.
CIWB]] | n awWdil¢ ﬁmprdsent anventivglhes b rdaxcﬁbedl witietefeedncy @ partwuiar
[ @8

O GO0 B3RS il 5 ot

alllmmtml soprisfrot so luniteﬂ aﬁdtenmavmm@k[a;entsmﬁttheqbredam invention will

or b8 SRR BRI bevisk o SRRPATLIR P O HEF Yt jpventon

digkfiane Suctcaltenne: antdmeasuirecasideredto bagicompessed within the spirit
aceo rdin Henc each eratqr can send interactiv

Si gnéf"é"’ %§ s Prr?&e“giq"ﬁ’i}}é’ﬁ %ﬁr‘ﬁ{’@%f ’ ‘5? S&Pgi° g fhepprgsent invention is
C Gletcribtd Hyaheappriidet clalnes M $quupybrted b@the Sordingrieasiptich.

lines on the projected image. And these interactive
signal s can be processed by the system sinultaneously.
[0077] Wile the present invention has been descri bed
with reference to particular enbodinents, it will be
under stood that the enbodi nents are illustrative and

that the invention scope is not so limted.

Al ternative enbodi ments of the present invention wll
becone apparent to those having ordinary skill in the

art to which the present invention pertains. Such

al ternate enbodi nents are considered to be enconpassed
within the spirit and scope of the present invention.
Accordi ngly, the scope of the present invention is

descri bed by the appended clains and is supported by

the foregoing description. WO 2009/108123

PCT/ SG2008/ 000070 13 C ai ns




1. A process for detecting a | aser spot superinposed

on a display surface, the process conprises the steps

of acquiring a reference i mage by an i nage sensing

device, wherein the reference inmage is an initia
acH@20edogipage of the display surface w thoutPdrrss2008/000070

| aser spot superinposed thereon; acquiring a target

i mage by the imge sensing deyjce, wherein the target
image is a successive acquired i nage of the display
surface, for detecting the “ﬁgﬁ% spot superi nposed

t hereon; receiving the imge data of the reference and

t at.get A pmges by deteqiing @ dassoypof superintgosed dnmadjeplayenghagthe process
deyj.ce. . ddentifying a region of change in the target
in%%@§$$ﬁ @%é%%ct to the reference inmage; if the
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di siplesyveswqdised @nage ofi the digplan safuce, dapietediingghd Iaset oot sugerimposed
rqg§£ .in the target imge. 2. The process of claim

1, erein the step of identifying a region of change

i Nt he receivingabe imapgéatalithe refeanct el Gight ifiagHby ®processor from the
di.vi di .t1he reference image into a plurality of

re'}é‘lal en%gsén ervﬁf”ng to a pre- determ ned pattern;

di vi di mdgntifyergtarcgiet of kbage iintie targpl infagd mith redpect to the reference
cq&&g;ponding regions according to the sane .
pre-déterm ned pattern; calculating a correlation

scor e ifntheaedion efjtiengadcidedifieg, identdyiahangb regbedd tRNregion of

al gorit nd if any cal.cul ated correlation score is
beﬁﬂo e’a‘blbrglree&% g?m‘f‘?ﬂ't 8&%’15 fec @’bﬁé{}"‘? R emkt a region of
change calsulatihg ah hdpbd gutiondf theeuEREbesd@aANdi ng regi on. 3.
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2. The process of claim 1, wherein the step of identifying a region of change in the
target image comprises the sub steps of:

dividing the reference image into a plurality of regions according to a pre-
determined pattern;

dividing the target image into a plurality of cotresponding regions according to the
same pre-determined pattern;

calculating a correlation score in each region according to a change detection
algorithm; and

if any calculated correlation score is below a pre-set threshold, signaling that a

region of change is identified in the corresponding region.

3. The process of claim 2, wherein each region is an 8 by 8 pixel group.



according to the formula: | ((a; - WKbr - 6-))
NCC(11,1,)=r ~(ar-n)2> (br-b)2 : r where 11 is a
region in the reference imge; 12 is the correspondi ng
region in the target imge, a; is the inmge pixe

| nvendPassIzsal ue for location i in 11; b; is PRESGeagen0To
pi xel intensity value for locationi in 12; a bar is
the average image intensity vglue for I'1l, and b bar

is the average imge intensity value for 12. 5. The
process of claim4, wherein the pre-determ ned

threshold of NCCis 0.75. 6. The process of claim 2,
wht.ch fle tphesesscfngdaiins @s whérein sthe phavfe idétecioh adgorittepat pérformed

de i splay surface, recording the
%?@é% tgﬁ%ggﬁgglon of change identified. 7. The

process of claim®6, wherein Z@g _aaXﬁsqi)spot is

detected on the surf pect to the
target inmage, ﬁ%éi%ggﬁ)ﬁe plied to
the step of identifying aJ kéf@%aﬁ ein the
subsequent target inmage, dordlng t‘o whi ch

calcul ation of the <correlation score starts fromthe
r YRy ihadpeien ingthe referepcsdppgrede odbn enrresnondipg gvgion in the target

t Oi.\ﬂ@ &% ist ;i€ kbl QY IhRALONWEIueSor TR ORESSHO thd BhdPe pixel
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wwe%w Falle {R5 locaion § dyich b s thé,avedigs BRoge fntensey Valuefor L, and b
S Pk is theCAVEYa) @ﬁfa ém&ﬁghraﬂeemz.of- calculating a

dom nant co ratio for each location in the region

of change Mﬁth respect to the color of the | aser

SPDL, I8 FiokdssIoE M 4, ARGk AR prd-Beriiled trah&ld oﬁlq ECneys.
color ratio of which exceeds a pre- determ ned

threshold; and form ng the sub regi on defined by the
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15 9. The process of clalm38, wherein the inmge

acqui r éct laspr spRtis defpeed eethe dw@}amwfa@ewp@fdmg theramespendigg region
angt chfge GehRled0f the laser spot is selected fromthe
group of red, green and blue. 10. The process of

claim9, wherein the domi nant color ratio is

caj cul fﬁn@ﬂro@e%é:&f cquihﬂgi, berefniheh @ [agé}lsﬁot is detected on the display surface

with respect to the target image, a nearest neighbor rule is applied to the step of identifying

a region of change in the subsequent target image, according to which calculation of the
correlation score starts from the regions nearest to the recorded region and then towards

the further regions.

8. The process of claim 1, wherein the step of identifying the sub region where the
dominant color is the color of the laser spot, comprises the sub steps of;

calculating a dominant color ratio for each location in the region of change with
respect to the color of the laser spot,

selecting the location, the calculated dominant color ratio of which exceeds a pre-
determined threshold; and

forming the sub region defined by the selected location.



Dom nant color ratio =L,/ (R1l+G +Bd wherein R is the
value for the red conponent of the col or inmage pixel

in |ocation i, G is the value for the green
onent of the col or inmage pixel in location i, B;
NOY82}e for the bl ue conponent of the BGI/HF2008000070
|rmge pi xel in location i, and L; is the value for the

col or conponent constitutingsthe color of the | aser
spot in location. 11. The process of claim 10, wherein

t e pr”Ehd:iﬁb@Esmfm&dn B Tesdiftid ihBge dofi8red B HIRAMBge é’éﬁﬂu{g;]dewce is
process of claim?9, wherein
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foémeul a Dom nant color ratio =Li / SQRT (R * R + B;
*B, + G *G) wherein R is the value for the red
component of the color image pixel in location i, G
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a%ge xel in location i, B, is the value for the

b ‘E‘E‘:‘Pponent of the color inmage pixel in location i,
and L; is the val ynfiint £816 faRb OF, /(IGOGRBYENt

StJt tl g the_col or of the |aser spot in_locatian

whargin Vel thsrred pompeness of feeplor Fmags gixel in location i, G is

pthe viRg ﬁfrﬂhd'gi‘élentchﬁlﬁcﬁléﬁd of theddoldr lﬁﬁagé‘iﬁ'ﬂe[‘ ANbeati&P], B i is i Vakie for
B‘ﬁ?’l% 14. The tErocess of claiml, wherein two | aser

usoopetient Rfithe voies imagerpixsd inlopatiop bnd Li is the value for the color
S tdThPonéil @eM¢Ehing the color of the laser spot in location.

11.  The process of claim 10, wherein the pre-determined threshold for the dominant
color ratio is 0.6.

12, The process of claim 9, wherein the dominant color ratio is calentated according to
the formula

Dominant color ratio =L;/ SORT (R; *R; + B; * B; + G: *Gy) -
wherein R; is the value for the red component of the color image pixel in location i, G; is
the value for the green component of the color image pixel in location i, B; is the vatue for
the blue component of the color image pixel in location i, and L; is the value for the color

component constituting the color of the laser spot in location i.

13. The process of claim 12, wherein the pre-determined threshold for the dominant
color ratio is 0.85

14.  The process of claim 1, wherein two laser spot of distinct color can be detected

simultaneously.



