;rse3denj (6TGM'1 METHOD AND SYSTEM FOR MONI TORI NG CONDI TI ONS | N MYOPI A
PREVENTI ON APPLI CATI ONS Field of the Invention [0001] The present invention
relates to a nethod and systemfor nonitoring conditions attributable to
causi ng near sightedness in users viewing a screen or nonitor in nyopia
prevention applications. In particular, the method and systemutilizes a
digital imaging device such as a digitdl camera for capturing an i mage of a
ref erence object or marker to determi ne the conditions such as distance
fromthe screen or nmonitor, level of illum nation of ambient |ight,

di recti on oMEBHOIRAND SYSFEMFQR MONIFORING CONRITIONS INIMYEHTAg of

i |lum nation. Background ofPRE¥ENMENY AMRPLIORIIONSe usi ng of desktop
conputers in our daily lives has caused the condition of near sightedness
to beconme nore conmonpl ace. Users who spend several hours a day in front of
conputer nmonitors performng work or play, are nore prone to being near

si ght ed. Tegis i.s often caused by the user's lack of attention to the

i |1 um naf? ﬂoéi)lffo]l%tvf“btﬁ%“ of anbient |ight and distances fromtheir eyes to
the conputer gggilt Ihs - prERAP IhvellidnSRERes & abRethdt thrdl syedit o gndriitogitigsi on
where a user may spend hours staring at a tel evision screen and not be
awar e t hat theorfigeemaeitrilpitalpdo sausies) negronghtpdnesy s uggre Vieyring Raiepicd Moo
near. O that the illum nat;j . . of . ient .l [ fighent.

[ 0004] Prese ntrrfof/l,1 5 ghe! ya%l\% i% (géé;s%ngln% %B@%f %‘e‘f’ fé‘ﬂgilndﬁ‘%n r%&"lclgph :ﬂ%egllrn%hr? g Sd\&/{ Pes%&hlgl

di stances of ehiikedraedigital amabiag g vico QueH ssedighalacairetefor shptorisg ae émageldfer e

are also software that may be installed on_conputers that m)nit(%r tr}le usage
of the conput érefernce opicsigatarkPhiorciaming be condifippssuchgs distanse djomp the

duration expi E’Een Bp?no?ﬁltt)g’@{}eq f iAufehdh! cﬁdanfl‘rﬁﬁﬁztel? HthGirdt3Rh J0ddrRiintd
break and res I'S eyes, By either preventing the c‘%n’put er to be used or by
gi vi ng t he usdiunsinu@smefiagnbi¢rid0i@bl, amhilickedngy aff illetynatibnl i ght nmeters exi st
which allows for the measuring of illumnation and lighting |levels, they
are invariably expensive and are generally neant for use with canmeras or in

camer as. ﬂaQQQQ)}lnétofm@ﬁﬁ,@Btioﬁ here is no single invention that can neasure
the distance of a user froma fixed point such as a conputer screen, and

measure anbient lighting conditions to ensure that the user does not unduly

strain their der. su timal view ng condjtions, b ravi di ng.

i ndi cati on rreg%gilt %ﬁ,&?lﬁgfﬁggﬂ%‘& c%@ﬁe@dgﬁuggﬁlyp Yeisﬁpﬁis C%‘fsggvi egcoé’gﬁﬁ’lnti ons
are present. (PR LighhANEdsA6 BecAndRBFE CINBASAPIaRX ks WIS spier@ Rederaldiongd and
system for nonitoring conditions attributabl'e to causi ng near sightedness

in users vi ewarigyadndomeef compwisnittositoisrparicoming Yoy enplapnarappde daenoios .

Sunmary of th%eilngvr%% 'ngrﬂ

ted. This is often caused by the user’s lack of attention to the
illumination conditions of ambient light and distances from their eyes to the

computer monitors.

[0003] The same can be said of watching television where a user may spend hours
staring at a television screen and not be aware that the distance of the screen from
the eyes are for example too near. Or that the illumination levels of ambient light

are insufficient.

[0004] Presently, some devices and gadgets aid in controlling viewing distances of
children from being too close to a television screen. There are also software that
may be installed on computers that monitor the usage of the computer for a

predetermined duration of time. When the time duration expires, the software



[ 0008] The present invention seeks to provide a nethod and system for
nmonitoring conditions attributable to causing near sightedness in users
viewi ng a screen or nonitor, utilizes a digital imaging device such as a
digital canera for capturing an inmage of a reference object or marker to
determ ne the conditions such as distance fromthe screen or nonitor, |evel
of illumnation of anbient light, direion of dominant illumn nation of
anbient light, and flickering of illumnation. [0009] Accordingly, in one
aspect, the pimtalet foroee the war prieks ddscak andaesrhis evesnoneitlaripreyeatipg theal i ty
of conditions attributable tobcausiq near. sightedness in a user viewing a
screen, the s§8W@H?E§H%%W§?ﬂb.Y§#ﬂ%%ﬂ%?“?ﬁa¥ "be worn by a user; a
digital imaging device installed near the screen; a frame grabber coupl ed
to the digital imaging device for capturing a captured inmage conprising a
di gital i nagel[@905k NéhitepRarietysphbghthaetgrsyetial thgngWg'Sd@vmf‘emeaS%m@c%fssor
for controllig . o i e R : j f or
processi ng th§g€§@§%§%35?§%8%n 5ﬁ%¥igﬁ éugﬁe 3%83?% e?%gggh%?mf%ﬁkna ker
and for nonit aidafgfot b Wwithieahéray onih cametlist i ons; a user interface for

provi ding indication neans to the user when the plurality of conditions
bei ng nonitored do not neet predeterm ned requirenents; wherein the

plurality of i tAl i o [N & . Oof el ifagi ng
fevi ce: gener 108 pAIRSRC TR 3T8) SR DGR (RS g R drant
di rection of ibdruidmait fixedl pdintasuoh enta dontuteratreany &ek measuce pnbsenkghtolg

flickering of illumnation of anpient |ight of marker. 0010(:1] | n, anat her
aspect, the pCeRUHENS IR, EMTISHhab s MR ,oeg %t‘lﬁeﬂlyf%’fwﬁﬁ%l& BYSSngrest 51%?” ality

of condi tions ,afifhi BLAY CorddRidiBUS) PHVRERS ikl GRbE ANERS td Wark 8 GEerihiR N a
screen, utiligﬁﬁg a n%?%%r mo%n gé}gggser,la digital inag?ng deJ?ce

i nstal | ed neasuthsibsaptioeh vieaiok eomditrmgergpressessi ng system the net hod
conprising the steps: a) capturing an i mage of the user wearing the marker;
b) identifying the marker from captured i mage; c¢) determ ning distance from

the marker tordogd® THREHBE, AL Vib&® cléhrlydekRisTisH Bgcrdan kedod hhdirysain o6t | evel
and dom nant illum nation direction of anbient |ight surrounding the

marker; and emaéodngicandigons attdhiablofo Fausiigendan glebtednpssuni usesiBevingr ef

Description of the Draw,n 11 ref nbodi ment of the present
i nvention mj|F“ﬁ%hP‘£8%%FgﬁPhgg?' g@%ﬁPﬁgéﬁk%ymﬁby of exanpl e, mﬁ?h
reference to the drawi ngs of which: [0012] FIG 1 illustrates a set-up of a
preferred enbodi nent in accordance with the present invention; [0013] FIG 2
i 11 ust r aSammary efcthe dmegntionock di agram of the set-up in FIG 1; [0014] FIG 3
illustrates a marker of FIG 2;

[0008] The present invention seeks to provide a method and system for monitoring
conditions attributable to causing near sightedness in users viewing a screen or
monitor, utilizes a digital imaging device such as a digital camera for capturing an
image of a reference object or marker to determine the conditions such as distance
from the screen or monitor, level of illumination of ambient light, direction of

dominant illumination of ambient light, and flickering of illumination.

[0009] Accordingly, in one aspect, the present invention provides a system for
monitoring a plurality of conditions attributable to causing near sightedness in a
user viewing a screen, the system comprising: a marker that may be worn by a user;
a digital imaging device installed near the screen; a frame grabber coupled to the
digital imaging device for capturing a captured image comprising a digital image of

the marker using the digital imaging device; a processor for controlling the system;



4 [0015] FIG4 illustrates a functional block diagram of the inmage
condition processing systemin FIG 2; [0016] FIGS illustrates a flow chart
of a nethod in accordance with the present invention; [0017] FIG 6
illustrates a flow chart of the identifying marker step of FIGS;, [0018]
FIG7 illustrates a flow chart of the determ ning distance step of FIGS;
[0019] FIG S8 illustrates a flow chart &f the determining illum nation

| evel s step of FIGS; and [0020] FIG 9 illustrates a flow chart of the

det er mi ni ng f ki clitegengorsfitioh | proceraingony Sewpfof pRIcesinDdha| ¢apturpd sierdgst i on
of the Drawi ngs [0021].In.the.follow.,ng descriptd on et.aj | (o ded
to describe tﬂ%mbpgpgrtp%gl%{%g%pg&ﬂﬂthqua élaflgtfgr e tﬁ%%éuﬁ%l ko:ﬁl | ed
in the art, he¥gMBéns; aNakr & fAdRVBRbtAAdINBIndiCatiindGbike@ the ubaUvh&liti
details. Some of these details may not be described at |length so as not to
obscure the i preality of conditiony baihg maniteead dnootspestdnedeteraipesk WARERHIEh t he
present invention.i s, abl e .t.o ivie. use j.nf.ox. 1.0 f ce
obj ect such ad’ hgreﬁ%ﬁlkeepiulr%htgcoggéo gﬁéoleh%vé## rlsﬁ% &plg%ééeenp £ Hla\?lgéﬁﬁr%rﬁ,(ﬁ%gausi ng
a digital inmghigngddeiice sdnehnl dBudindtigh lalel ofaRbRneXghpdemarker,duntinastr e
sinpl e web cans or nobil e phone caneras. The information gqe(grir#_ed | ncl udes

di st ance of t Heeshandrilpmiationof amgiena lighhefgnakedepd peesen iREE 8Pl evel s
and dom nant & 1.hnat i i i anbi ent |ight surrounding the

mar ker. | nf orI#!al [ g%lﬂgledrf%%mﬁﬁr{r%g&b%&&]ﬁ%r?grhce allows the systemin 5 the
present invention to address the problem of maintaining a predeterm ned

opti mal view ng distance between the user and that of a. vi (tavm ngn.?urface
such as a [0010] In another aspect, the present invention provides, a method for monitoring a

plurality of conditions attributable to causing near sightedness in a user viewing a
screen, utilizing a marker worn by a user, a digital imaging device installed near the

screen, and an image processing system, the method comprising the steps:

a) capturing an image of the user wearing the marker;

b) identifying the marker from captured image;

) determining distance from the marker to the imaging device;

d) determining general illumination level and dominant illumination direction

of ambient light surrounding the marker; and

e) determining presence of flickering of illumination.

Brief Description of the Drawings

[0011] A preferred embodiment of the present invention will now be more fully

described, by way of example, with reference to the drawings of which:

[0012] FIG. 1 illustrates a set-up of a preferred embodiment in accordance with the

present invention;

[0013] FIG.2 illustrates a functional block diagram of the set-up in FIG.1;

[0014] FIG.3 illustrates a marker of FIG.2;



conputer nmonitor or television screen. [0023] Referring to FIG 1, a set-up
of a preferred enbodi nent in accordance with the present invention is
shown. A user 2 is seated at a table in front of a conputer nonitor 5. The
user 2 is wearing a marker 10 in accordance with the present invention.
Mounted atop the conmputer nonitor 5 is a web-cam 12 The web cam 12 i s used
to capture an i mage whi ch conprises thd nmarker 10. The captured i mage then
undergoes analysis to obtain the required information of distance and
illumnation, so as to ascertain whether the user 2 is view ng the conputer
monitor 5 in opti conditions. Anything |ess.than t e.optimal ...

condi ti ons naP%iWJcnﬂgs%TﬂWaéﬁaﬁc@Eg%?natl%lélogl%&‘a&raﬁe8gﬁﬁ%dmﬁ§%rcogpﬁ1ﬁned or
i f already neafoceity §dienl MANEABI NG the severity. The systemin accordance
with the preséent invention would then notify the user 2 of these |ess than
optimal conditions. [0024] Referring to FIG 2, a functional block diagram

pti el _condi . . rring to FiG: ._
or et orrod embSALR ol RAREE ot FiF LRt faf B R RPGE: Webn Beent o o

processi ng systwmig®. The marker and vision system1l S includes a digital

i magi ng devi ce such as a web cam 12, which provides a video signal
representing the i mage of whatever the web cam 12 is directed at. The video
signal is proyj i . i captures a
particul ar fr!dr?gﬁgﬁgﬁ’gu\%%g% aﬁﬁggﬁ%{éﬁgﬂeﬁﬁﬁﬁ%ﬁ%&f %}g‘??o '%’he captured
i mage, and nmakes the stored pixel data available to the imge processing
system 20. [0025] The inmage processing system 20 nay conpris conput er
runni ng soft vv&qoél’b féﬁﬁd#ﬁg‘f%a fﬂﬂ%ﬁli“ﬁ'g"ff t}F/i% defganingig %ﬂm‘:@i SEF:H’&E&iF?Q:SQ The
conputer may be for an exanple a desktop conputer such as a Pentium IV

m croprocessor powered nmachine. Typically, the desktop conputer includes a
processor 22 fdoas] FEGoilipbtedes Dflawodad odie daetnioingtifemopéraidvels stép ofhe
frame grabber %(3 In addition, the processor 22 is coupled to nenory

st orage means F24-5ARd h may conprise of 6 random access nenory,
read-only-nmenory, and one or nore hard disk drives. The processor 22 is
further coupled to a user interface 27 which allows a user 2 to interface
wi th the conpiaogs] FGfoilustnasesca fMout ehartt of the detedining Bicketing af Hheningigincat i on
means to the user % 0026] The i mage processing system 20 further
conprises an P é’tg E% dition processing system 30. The inage condition
processi ng system 30 processes the inmage data captured and extracts the
information required in nonitoring the optimal conditions for the view ng
of the computer nonitor 5. [0027] The operation of the desktop conputer is
known t opne, Skhl | in rt..and wll not be further elaborated here,
except \/\hlft@aertigles%lljlgﬁscg'g’{lglnlogﬁgesglrés‘?mg?] t he description of the present
invention. Furthernore, while the preferred enbodi nent refers to the inmage
processi ng system 20 conpri sing a deskt o%icorrpute any intel]igent device

|
capabl e of pr A2 Ay thg fallowing deseripomde @@f%ﬁvvgfi?dl}gé@?“@ﬁé%% etg3d such
intelli t dey I i |
el gent Oeyiegay PO SUclaRd EU SA8 I U | foRRREREND 2o 2

with the presémtention emyi terpracitpd mdthoubduch details aSorhy obHthesaiddtaitsamay fbebarar ker
10 conprises at I,,%aat 4 rrﬁr ker faces | Oa-d, each marker face 10a-d adapted
and angl ed t o 9eeeribed gt lengifiso £5 Beof tg oBscyrs g VSEeR on. A front naker face
10a is substantially in a vertical plane and reflects light com ng fromthe
front of the marker 10. A right naker face 10b is angled such that |ight
from the ri ghfooeeddhefmdthed amd kstenl i acsordehéewitbdha presdnd ifveption of abldrto

mar ker 10. A |l ef.t marker .face 1Qc IS led 1o reflect light.comng from
The rignt of GREVe SIS} infosmagos o 7 spiernee phgel ks erpEhin foringd
maker face 10%iﬂ19fﬂee€%§edtiiﬁ%nti%ﬁ,nbﬁglsfnﬂgoa{rﬂlé?@l ‘ilﬁﬁgiﬁ%tdek}ﬁze%"ck%l’s al@igital t he

front of the marker [0029] By anal yzi r;g the Itght reflecting off the
mar ker faces Icameth examplesepfewhichiare simmemedreams\as mebile pleongragmeras. | Tlght

surroundi ng the. marker .10 can be, abt.ai ned, . The dom Lrect o

"Il uninat i on dRTRAGGH gerred iy ‘é‘}eﬁe%sa%ﬂ}cec8%p}éer Mg SriE0h, t‘éﬁt‘ﬁ%te‘% hefting o ¢
the marker fagesicdOiduthination IEGS@hd Whinieant MEunMRaKET ditéctions PF @frbidb lighwor n
by the user 2 on his clothes, the marker 10 may al so be pounted on any
accessories t faFowding themarken nfgrmation prjtaiieg i distapce alows Sippfvstest ni ch
is the nounting of the marker 10 on the franme of spectacles being worn by
the user 2. [0031 ] Referring to FIG 4, the imge condition processing
system 30 processes the image data captured and extracts the information
required in nonitoring the optimal conditions for the view ng of the
conputer monitor 5. The inage condition processing system 30 conprises a
mar ker identifier 40, a distance determ nator 45, an illum nation

N T e . o o - a o ~ N F /NS — Y



8 surrounding the marker 10 worn by the user 2. The illum nation |evel
determ nator 52 conputes the nean intensity of |light being reflected off
the marker 10 in the captured imge 3 S and produces the general
illumnpnation level. If the conputed general illumnation |level is not
within a range of a predeterm ned optimal general illum nation |evel, then
the indicator nodule 60 is activated t& warn the user of the non-opti nal
general illumnation |evel. [0035] The dom nant illum nation determ nator
53 al so uses tHeepiesémirimsentom fo eddriebse theapioblem @émaihfagning @ deedetenmimedt he

dom nant directjon af illum nation surroundi t he user. 2 and the, marker
10. The doni nﬁﬂtt‘mnli Y‘EW*%&#F%‘PF%@{@?W S8 %’gq}éﬁr?gé‘rvégwpﬁegufr}%‘fee%}ltaﬁ Aof

l'i ght reflect gdyohit: hbRidREkQEvikiBASSedPa-d in the captured image 35 and by
identifying the nmarker face 10a-d with the highest intensity of |ight
reflected, is able to determ ne the dom nation direction of illumnation.

The only reco ded.opt i irection of 1}hl umnati,on i.s f and
t her ef o)r/e t heméggi ﬁggenﬁgg E)ZJ?I(?Z\taesefﬁlé’-O&O ar%\e/feﬁragle %OH}%?%S“% aéc(r%?%a%g?t&gthof
reflected |igle présehhRive@orBkBEwh a@euskPd is $datedny aQibl€lin fBAkE a foagaitekOa- d
is determned to have the highest intensity of reflected light, then an

i ndi cation i smunier FadEhe gsarhe ILWERTiRE 8gNgI %i@nlmiaﬁwﬂaltq@eW%hd&%P?eéﬁme or
non-opti mal dom nant djrect.i f o i i: . f o i

ot er i nar or - ERRRl o Sc R ATh B ot R8s, if Hboaiip ! ThEKED o
faces | Oa-d ovgfs @ef teckphat ah Madewhichdomprisdsnie méorkeh &Gk Thes cdpend magduct ed

to ensure that there are fewer than a predeterm ned nunber of. drasti
changes in i nthemsPresgoest apalysis tpephtaim B raaHed Halommakiep 9hadistangppnd. | 1
the nunber of .drasti [N L id ViBnoi the LORLIEORoniEdt

i ndi cation i Sﬂﬂ[{@%&%@%g?gggﬁ%%é@%?%ht%ﬁgk Eﬂseglr%elgé %)Sf\ht egf ﬁ?ckerr)i ng 8{‘1 anbi ent
light in his $unoptimdi cugelitidn®03dlythihe lassthan aldse optimdLicand@ipns enayascrease
provi de indication mean o the er 2 to warn himof.vjew ng conditions
e no Sub- opt i hanFee oF Ay cistt anosroaare Te et W ara FHE HEkor t he
speci fics behj VR, MEHe GABAY ih 8RR dank® Wik BEBleSert inveRBo g1
illum nation Pﬁ%ﬁ%ﬁgfﬁﬂ%&eeﬁ I iegsgt I s1 taoo haimgh 5r Iﬁé(;r\?v. gl'hén 9 indication
means provi detheametifit the usenadfl theseilesstthem apsioral contditidnsce 27 of the i mage
processi ng system [0038] Referring to FIG4 and FIGS, the nethod 500 for
noni toring conditions attributable to causing near sightedness in users
view ng a scr ¢Rp4aPRef@ALE % G, taSfusttidhal %%&@&%ﬁhﬂgf fleGseeupan HIGEIGR Of
the user 2 wearing the nmarker 10. 0039] Next, the captured inmage 3 5 is
sent to the mshen Thensetfupein argoydasee witheths tpsplepiedi aebpdimgntingprapmsesfa t he
marker 10 is perforned. .The captured i mage 35 shaoul nt-al rise
at least the i 1@% aBf TR %fel?gﬁyfﬁc,ﬁja%f%%etq{gceégggﬁg%@??ag%h% Xrlkgloama

di scarded and vasidd Bgtenh 18.G6cIGa@RtAdigdal IneMY dMie SicBpisef weletanni2niwhish520

t he di stance of the marker 10 fromthe djgital irra%iéng device which in the
present embodiPksidesi & Videqesenad rearesqniing [{be, imags peahataver fie vak cainstaifce
conputed is b red r . 3l i.ndj i | Swiovi ded
o varn the uSBPlsE o i BuBERdER BT £ ekl bEBbLPTS il ok

Fol | owi ng whi aiiggetdie caiteres afpardietize filameng tE2Gd¢csdgpdrutoras thel dixahidatatof e | evel
and dom nant illumnation direction is perfornmed. Simlarly, an indication
535 is provi d@ﬂPtP’é?dtlﬂ’ég‘Ersa@ﬁ IQ‘S?GF ﬂ?%%o’ﬁér?é’i‘eélda‘ialqvﬂﬁ%l%f‘? gﬁ‘? lﬁﬁg%l’roﬁﬁﬁ}ngor t he
dom nant il ug%&ﬁlizgn direction are not optimal. [0042] Lastly, the step of
determning 5 ickering of illumination is carried out. Presence of
flickering of anbient light will result in an indication 535 being provided

to warn the user. &8\24.3 Referring to Fl G%‘? t he steﬁ of iden iflyi n%SIS
the marker 10 [4%Pk r POSESHHe SEVER of TBRY COFHRTRG BS58MiRge e
segnentati on 99&%&%_&6’?&1’% &cht bPRUE Be desited fhtitRnalitfP The @BRAIP haf e tfbre
capability of the di'gital inmaging device used, the outline of the marker 10

is captured. Watdxamplyr aylesidap eoftpbteaskelnas avitentinm) I\E aneroprocehsor peavgeed

Intensity is lﬁ?a%ﬁir}e.o fp?éah?%'e Sdgslgtgg ch%Ir)u & in%f%ld];sr 2 %]rgcrégsotrjaﬁ lige{tqg Q&lplécf a
to access and control the operation of the frame grabber 13. In addition, the

processor 22 is coupled to memory storage means 24 which may comprise of



10 color canera is used, the red green blue (RGB) col or conponents of the

i mage captured is used to distinguish the marker 10. [0044] Next, the step
of perform ng 560 nmarker face extraction is carried out. Here, several
known commerci al edge detection algorithmare avail able, such as those used
for reading vehicle license plates or markings, may be used. The known
features and shape of the marker 10 in6the captured inmage 35 is | ocated and
this thus confirms the presence of an inmage of the marker 10 in the

capt ured i nageargiom JEessIhenTony, feadgalyomemery, aad Roe onmoterhardhdisk dpves: ekhei mage

may not al ways be a disrec rontal view of the rker..10. i f the
mar ker 10 may pf)%ceﬁolr?gdlsattﬁgﬁ?{a@oqgleda{o %Hsgnlélpeéfaggg?\ ‘%Vlﬁlggfa rl%gjg A %%?n? B

al gori thms f olintefhée@iihOtheofortputandr donvthaRembpatee ta! providet intstalatiohfast s may
have to be applied to correct the captured i mage 10. [0046] Fol |l ow ng

whi ch, the st éplieftiongessps fohaysasEs t he marker faces 10a-d of the marker 10
is performed. Using simlar algorithnms as the previous step, the individual
mar ker faces |Oa-d are also identified. [0047] Referring to FIG 7, the step
of determ ni ngo280 Thb enthigs tproeBsiaf sybem B0 KarthdrOcdmpmrisek @ dhagiet cinditivmgi ng
device further conprises the step. of conputing 610 the areg of the inmage of
the marker 10ProfesHing susiemrdd 1hmieass eondjop: Proggsaing Yoy 36‘%8%9%%81% 5

t he di stance far J O [ j [ S r med.
R e L
i mge of the watikelcdhditions fdrehe aiptvirgeet theregepuwtert thomtdefown area of the

mar ker 10 at a known di stance. The conputed di stance is then conpared with
a predeterm ned optimal view ng distance. If the conputed distance is |ower

620 than a presteye e WperadBhiofthe déskic Cdinpdtélel knBWnGBldneRkiIRENS thart,
provi ded 625 ;ﬁgﬂt]ﬁe ursbgjrrz to waern t he usel? 2 1t hat his \?i ewi ng distance is

too close. [Oeudwillheotper furtee elabprstasiabieref exdept ahere sifchtdesailsnasgist &f thehe

maker 10 may be used f the ste f determnin 0.t he di stance..of the
mar ker 2011 offescretap g fasipresedt EFeglion o ECHRRS AR s o i 8GR UBA oo
the marker 10 réfersCMMeliBthel)br6UINAL i 576teiN20 ROIIPIBING a Abskitb}e coipgRr,odnyt he
marker 10 in the captured inage with a known perineter of the marker 10 at

a known di st ametelligeobdeyicreaprblengf peovidiog pimilse fgrdipnalitige meaynbai yw§d525
t he general i m _nat | e . ] tohhl.um i i t] further
conpri ses thelElé# ré‘BPe%féfggutcérll}’{n%m%gg9%%%%& ﬁ)q)ﬁﬁn%gual?i%%r? elgle?{ggc?;r qg?tflfet he
mar ker faces IpQendd.sudihgs aeaiy EridsentsKr0@s of the light reflecting off all
the marker faces |0Oa-d are then conputed 715 to obtain the conputed general
illumnation level 715. [0050] The conputed general illum nation level is

t hen checked . ' Ll r I 1.nation
level . If t he\fdcotg E{égeéhggg(glrsfat}ﬁ%ﬁg &%ﬁ%ﬂdgﬁ cg@gk@sw%g?ﬁﬁ %Sﬁlhjhing Otﬂ?lange
of the predet eompriest afd phwdlitgeficudhces] IThei makeo h0 cemetisdsart leasp edeker m ned

peri 00 O U1 M o ool oL Y 4o, 725 £ e fser Lo e i
the general ildtypaan@idcPBn! & fbni SiakQOrabd 96k R sub9@ntiW in a vertical plane and
reflects light coming from the front of the marker 10. A right maker face 10b is
angled such that light from the right side of the marker 10 is reflected to the front of
the marker 10. A left marker face 10c is angled to reflect light coming from the
right of the marker 10 to the front of the marker 10. Lastly, a top maker face 10d
reflects light coming from the top of the marker 10 to the front of the marker 10.

[0029] By analyzing the light reflecting off the marker faces 10a-d, the general
illumination level of the ambient light surrounding the marker 10 can be obtained.
The dominant direction of illumination can also be ascertained by comparing the

light reflected off the marker faces 10a-d.



[0051] Al the intensities of light reflected off all the marker faces
10a-d are known. The illumnation levels of all the marker faces 10a-d are
conpared and if any marker face |Oa-d other 730 than the top marker face

| 0d exhibits the highest illumnation Ievel or light intensity of |ight
reflected, an indication 735 is provided to warn the user that the dom nant
direction of illumnation is undesirablfe. [0052] Referring to FIG 9, the
step of determning 530 flickering of illumnation conprises the step of
storing 810 all the illumnation levels of all nmarker faces |oad for al

captured i mag 5.,0ver a predeterm ned period.of tine. ,Next. e.s of
checki ng 815 Eq%f"gjst\@?@dthleltﬁﬂ%ﬁ il%ﬂrefe&lgp'sw%rfl By the HsFica ﬁﬁ%éfsorﬂfeéa{hgpf or a
predet er mi ned n{id a0 10dy &l5@BE MouhfRaRARSY iabeeSid@ies that nayBenadin@? cheledlby.
[0053] If the nunber of drastic changes in stored illumnation |evels
exceeds 820 t Hw yeedetaraxampls ofuriieh is tha mavatiezef &e marker Whendg e ofy war n
the user of flickering. of i L ght. 12 [0054] The nethod and system
in accordanceS%le%[etskl?gmgrvéosen?%?%ll\llggk ion thus provi Les the nonitori ngyof
conditions attributable to causing near sightedness in users viewing a

screen or nonitor. Wiile the present enbodinents refer to deskt o
conput er and #@HnBetearingimiiCot, the Inppge GNARIORMIIGTERE F’X?FPWEQ p&&&?ﬁegﬂ’ﬁe
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nmoni tori ng any Itrons for viewng a screen w thout
departing frowptihel eadpensfortthevipwigeoftthe corgmitéranonitor 53 Thleainage donditiogly st em

for nonitoring a plurality_of conditions attributable to cgusing ne
si ght edness i ﬁr%e%syﬂeg},\}(ﬁgorgpgge,séléﬂgri?qﬂggegtiﬁfegé g ’r‘?fﬂnicgaﬁtﬁr.m "att%?i’er

that may be V‘Qﬁﬂhﬂﬁ{igﬁti&?@e&émﬁnﬂbﬂgdﬁld AnTR@LABARYAAE 6o NSt al | ed near the
screen; a frame grabber coupled to the digital inmaging device for capturing

a captured inmage conprising a digital imge of the marker using the digital
i magi ng devi ce; ocessor.for..controll.ing the syste i ma ition
br ogessi ng. sy e RbP Frbee PHGET AL Besit i o wigiD hdle 35 olR 9f SR

grabber 13 via the processor 22 of the image processing system 20. The captured

image 35 should comprise an image of the marker 10 being worn by the user 2.
The marker identifier 40 upon receiving the captured image 35, processes the
captured image 35 to identify the marker 10 and the marker faces 10a-d. The
information from the marker identifier 40 is received by the distance determinator
45 and the illumination determinator 50 for further processing to obtain the

conditions for monitoring.

[0033] The distance determinator 45 uses the information from the marker
identifier 40 to perform calculations to compute the distance of the marker 10 from
the web cam 12. This computed distance is also checked with a predetermined
optimum viewing distance, and if the computed distance is not optimal, the user 2
is notified via indication means such as a visual and audio warning via the indicator

module 60 and the user interface 27.

[0034] The illumination determinator 50 comprises an illumination level
determinator 52, a dominant direction determinator 53 and a flickering
determinator 54. The illumination level determinator 52 uses the information from

the marker identifier 40 to determine the general illumination level of ambient light



conprising the digital inmge of the marker and for nonitoring the plurality
of conditions; a user interface for providing indication neans to the user
when the plurality of conditions being nonitored do not neet predeterm ned
requi renents; wherein the plurality of conditions conprises: distance of

mar ker fromdigital imaging device; general illumnation |evel of anbient
| i ght of marker; dominant direction of 8 |lumination of anbient |ight of
mar ker; and presence of flickering of illum nation of anbient I|ight of

mar ker. 2. Theursywidérg the mackasrl@avare byithdussk 3i rihe illyhispdomleyeledetaramgiator

condition proggssing, systemfurther c ri.ses: mar, k i dentifier fLor
dent i fying ¢ R CAMFRISIET AR TR NSRRI T e S (i gn LR

di stance det ecaitiRUAMaEOnSIRUYHACD thd Séhett] SARGRALOA 1éveE MRk @onipue t he
digital imaging device; and an illum nation determ nator for determning

the illum nat gereraldHuminaging leyel st svithin p gangeof atmiedetgsmingd, optimalgeneglst em
i n accordance.with ¢l aim,2 i 41 um i t ' th
compr i ses.  an ARl eI SRel Faddul 60 Bk RS ShA L of e 1o

! | 1 um nati on heyebtighl gt itunihghin lefelt he marker; 14 a dom nant
i 1lum nation determ nator for determ ning the dom nant direction of
i1 lumnation of anmbient |ight of marker; and

[0035] The dominant illumination determinator 53 also uses the information from
the marker identifier to determine the dominant direction of illumination
surrounding the user 2 and the marker 10. The dominant illumination determinator
53 compares the intensity of light reflected off the marker faces 10a-d in the
captured image 35 and by identifying the marker face 10a-d with the highest
intensity of light reflected, is able to determine the domination direction of
illumination. The only recommended optimal direction of illumination is from
above and therefore the desired marker face 10a-d having the highest intensity of
reflected light is the top maker face 10d. If any other marker face 10a-d is
determined to have the highest intensity of reflected light, then an indication is also
made to the user 2 to inform him of the undesirable or non-optimal dominant

direction of illumination.

[0036] The flickering determinator 54 stores the values of the intensities of all the
marker faces 10a-d over a predetermined period of time. A check is then
conducted to ensure that there are fewer than a predetermined number of drastic
changes in intensities of light reflected from the marker faces 10a-d. If the number
of drastic changes in intensities of light is too high, an indication is then provided to

warn the user 2 of the flickering of ambient light in his surroundings.

[0037] The indication module 60 serves to provide indication means to the user 2
to warn him of viewing conditions being sub-optimal. The indication module 60
may also advise the user of the specifics behind the sub-optimal conditions, for

example if the general illumination level of ambient light is too high or low. The



a flickering determ nator for determ ning presence of flickering of
illumnation of anbient |ight of marker. 4. The systemin accordance with
claim2, wherein the image condition processing system further conprises an
i ndi cation nodul e for providing indication neans to the user. 5. The system
in accordance with claim1l1l, wherein the marker may further be nounted on an
accessory worn by the user. 6. The sys®emin accordance with claim1,
wherein the marker conprises at |east four nmaker faces, each nmarker face
adapt ed for r afdietiohngedns gpnovidedanealsi dfuelenia diersert intanface 27 d the tmageof t he
marker. 7. The systemin accordance with claim®6, wherein the four narker
faces conpri s8R Y har ker face, a left maker face, a right marker
face and a top marker face. 8. A nethod for nonitoring a plurality of
conditions attributable to causing near sightedness in a user viewing a

screen, utili #9088 Refarikgto BbGH# and BlGiSethe methpdiSPaIfor megiteigngl eedidons
install ed near__t. creen, .and an. i e _processing s et
conprising t h&Md @ﬁ@.ﬁ t%fali,sgf%%ﬁaf ﬁléhgeﬁg?sﬁﬁrégs%? VF@H é%%rgé\ﬂegliﬁﬁ%l hslgé}%ar ker;

b) identifyingithiBe tERstl@Eg § T00MN MaREE 60the NBGE; wedring@hemaiker ng di stance from
the marker to the imaging device; d) determning general illumnation |evel
and dom nant illumnation direction of anbient |ight surrounding the

mar ker; and e t ] N AN 4 Is ' [ The
ot hod i n-ace o Setth CaR iR Rag, As it et SF I oPler iiordeR 30 sAlbre the [0
steps: bl) pesfeprofiidentifyiges Kegfrdrt mbiken 101is pagfommield Thagepturedlimag?)3s
perform ng marker face extraction; and b3) identifyi | marker faces.
10. The net hodhewd seseatiglhhempiserat deast tiegdmagn e él?erfné{f‘gb%’)el?%?’? fraptured

conpri ses thejyaoe 35 is discarded and another image captured.

[0040] The step of determining 520 the distance of the marker 10 from the digital
imaging device which in the present embodiment is a web cam 12 is then carried
out. If the distance computed is below predetermined requirements, an indication

535 is provided to warn the user 2 that the optimal conditions are not met.

[0041] Following which, the step of determining 525 the general illumination level
and dominant illumination direction is performed. Similarly, an indication 535 is
provided to the user 2 if the general illumination level and/ or the dominant

illumination direction are not optimal.

[0042] Lastly, the step of determining 530 flickering of illumination is carried out.
Presence of flickering of ambient light will result in an indication 535 being

provided to warn the user.

[0043] Referring to FIG.6, the step of identifying 515 the marker 10 further
comprises the step of performing 555 image segmentation on the captured image
35. In this step, depending on the capability of the digital imaging device used, the
outline of the marker 10 is captured. With a gray scale (“black and white’) camera,

the image intensity is used to distinguish the marker 10 from the background. If a



steps: cl) conputing area of imge of the marker in the captured i mage; c2)
conputing distance of the marker fromthe digital imging device by
conparing the area of the inage of the marker with a known area of the

mar ker at a known di stance; c¢3) conparing conputed distance with

predeterm ned optimal distance; and c4) providing an indication to the user
that user is too near the screen if cotputed distance is |ower than the
predeterm ned optimal distance. 11. The nethod in accordance with claim 8,
wherei n step colof gambraris asedrthe esd geendlepERGB) roloowpumpomentp of itheetneageof

i mge of the marker,.in the .captured i e; .C2) computing distance of the
mar ker fromtﬁ?@’t?ﬁeﬁilsc%éit?@éﬁl I%Fgg%lgonpari ng the perineter of the

i mge of the marker with a known perineter of the marker at a known

di stance; c3) conparing conputed distance with predeterm ned opti nmal

di stance; andl0944] Plestith¢ stgpaof paréirovng §A0 tmarkprefags extragiinn ifsedripd olbo near

the screen if computed distance is.l,ower .than t erm i Jral
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mar ker faces; d2) cglg)uti ng general illumnation |evel of all marker, faces;
d3) checking &sipes aed geapecdithe magar d&tindhe cantaiedvimese gp datacated ddhispt i nal
general : N unh{i'ﬁtcl)ﬁﬁmjrse[ﬁg reséjn%é 0?519 Yrh er&‘.t?é] H(gf tGHd t?@ a&&%@ﬁﬁ@g@ﬁ the
general illumnatron Tevet TS I nadequatei e conput ed ‘genera
illumnation level is not wwthin the predeterm ned optimal general

illum nation | evel: corrparigﬁ_illun‘inatio_nIevels of .all rker
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may be at an angle from the front. Some algorithms for correction of up and down

and lateral rotational offsets may have to be applied to correct the captured image

10.

[0046] Following which, the step of identifying 565 the marker faces 10a-d of the
marker 10 is performed. Using similar algorithms as the previous step, the

individual marker faces 10a-d are also identified.

[0047] Referring to FIG.7, the step of determining 520 the distance of the marker
10 from the digital imaging device further comprises the step of computing 610 the
area of the image of the marker 10 in the captured image 35. Next, the step of
computing 615 the distance of the marker 10 from the digital imaging device is
performed. The distance of the marker 10 is computed by comparing the area of
the image of the marker 10 in the captured image with a known area of the marker
10 at a known distance. The computed distance is then compared with a
predetermined optimal viewing distance. If the computed distance is lower 620
than a predetermined optimal distance, then indication means is provided 625 to the

user 2 to warn the user 2 that his viewing distance is too close.

[0048] The perimeter instead of the area of the image of the maker 10 may be used
for the step of determining 520 the distance of the marker 10 from the digital



13. The method in accordance with claim9, wherein step e) further

conprises the steps: a 1) storing all the illumnation |evels of al

mar ker faces for all captured i nages over a predeterm ned period of tineg;
e2) checking all the stored illum nation |levels of all the marker faces for
a predeterm ned nunber of drastic changes in the stored illum nation

| evel s; and e3) providing an indicatichlto the user of flickering ambient

| i ght if the number of drastic changes in illum nation | evels exceed the

pr edet er ni nedimagibgrdevice. Similarly, the distance of the marker 10 is computed by
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predetermlned opt1ma1 general 1llum1nat10n level. If the computed general
illumination level is not within 720 range of the predetermined optimal general
illumination level for a predetermined period of time, an indication is provided 725
to the user to warn him that the general illumination level of ambient light is

inadequate and also if the general illumination level is too high or too low.

[0051] All the intensities of light reflected off all the marker faces 10a-d are
known. The illumination levels of all the marker faces 10a-d are compared and if
any marker face 10a-d other 730 than the top marker face 10d exhibits the highest
illumination level or light intensity of light reflected, an indication 735 is provided

to warn the user that the dominant direction of illumination is undesirable.

[0052] Referring to FIG.9, the step of determining 530 flickering of illumination
comprises the step of storing 810 all the illumination levels of all marker faces 10a-
d for all captured images 35 over a predetermined period of time. Next, the step of
checking 815 all stored illumination levels of all marker faces 10a-d for a

predetermined number of drastic changes in stored illumination levels.

[0053] If the number of drastic changes in stored illumination levels exceeds 820
the predetermined number, an indication is provided 825 to warn the user of

flickering of ambient light.
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[0054] The method and system in accordance with the present invention thus
provides the monitoring of conditions attributable to causing near sightedness in
users viewing a screen or monitor. While the present embodiments refer to a
desktop computer and a computer monitor 5. The present invention may easily be
modified for use with a PDA or mobile phone having a digital camera for
monitoring any predetermined conditions for viewing a screen without departing

from the scope of the present invention.
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1. A system for monitoring a plurality of conditions attributable to causing near
sightedness in a user viewing a screen, the system comprising:
a marker that may be worn by a user;
a digital imaging device installed near the screen;
a frame grabber coupled to the digital imaging device for capturing a captured
image comprising a digital image of the marker using the digital imaging device;
a processor for controlling the system;
an image condition processing system for processing the captured image
comprising the digital image of the marker and for monitoring the plurality of conditions;
a user interface for providing indication means to the user when the plurality of
conditions being monitored do not meet predetermined requirements;
wherein the plurality of conditions comprises:
distance of marker from digital imaging device;
general illumination level of ambient light of marker;
dominant direction of illumination of ambient light of marker; and

presence of flickering of illumination of ambient light of marker.

2. The system in accordance with claim 1, wherein the image condition processing
system further comprises:

a marker identifier for identifying the digital image of the marker in the captured
image;

a distance determinator for determining the distance of the marker from the digital
imaging device; and

an illumination determinator for determining the illumination conditions of ambient

light of the marker.

3. The system in accordance with claim 2, wherein the illumination determinator
further comprises:
an illumination level determinator for determining the general illumination level of

ambient light of the marker;
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a flickering determinator for determining presence of flickering of illumination of

ambient light of marker.

4, The system in accordance with claim 2, wherein the image condition processing

system further comprises an indication module for providing indication means to the user.

5. The system in accordance with claim 1, wherein the marker may further be

mounted on an accessory worn by the user.

6. The system in accordance with claim 1, wherein the marker comprises at least four
maker faces, each marker face adapted for reflecting light from a different direction to the

front of the marker.

7. The system in accordance with claim 6, wherein the four marker faces comprises: a

front marker face, a left maker face, a right marker face and a top marker face.

8. A method for monitoring a plurality of conditions attributable to causing near
sightedness in a user viewing a screen, utilizing a marker worn by a user, a digital imaging
device installed near the screen, and an image processing system, the method comprising
the steps: \

a) capturing an image of the user wearing the marker;

b) identifying the marker from captured image;

) determining distance from the marker to the imaging device;

d) determining general illumination level and dominant illumination direction

of ambient light surrounding the marker; and

e) determining presence of flickering of illumination.

9. The method in accordance with claim 8, wherein step b) further comprises the
steps:

bl)  performing image segmentation on captured image;
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cl)  computing area of image of the marker in the captured image;

c2) computing distance of the marker from the digital imaging device by
comparing the area of the image of the marker with a known area of the
marker at a known distance;

c3)  comparing computed distance with predetermined optimal distance; and

c4)  providing an indication to the user that user is too near the screen if

computed distance is lower than the predetermined optimal distance.

11.  The method in accordance with claim 8, wherein step c) further comprises the
steps:
cl)  computing perimeter of image of the marker in the captured image;
¢2) computing distance of the marker from the digital imaging device by
comparing the perimeter of the image of the marker with a known perimeter
of the marker at a known distance;
c3)  comparing computed distance with predetermined optimal distance; and
c4)  providing an indication to the user that user is too near the screen if

computed distance is lower than the predetermined optimal distance.

12.  The method in accordance with claim 9, wherein step d) further comprises the
steps:
dl)  determining illumination levels of all marker faces;
d2)  computing general illumination level of all marker faces;
d3)  checking computed general illumination level with predetermined optimal
general illumination level;
d4)  providing an indication to warn user the general illumination level is
inadequate if the computed general illumination level is not within the

predetermined optimal general illumination level;
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13.  The method in accordance with claim 9, wherein step e) further comprises the
steps:
el)  storing all the illumination levels of all marker faces for all captured images
over a predetermined period of time;
€2)  checking all the stored illumination levels of all the marker faces for a
predetermined number of drastic changes in the stored illumination levels;
and
e3)  providing an indication to the user of flickering ambient light if the number

of drastic changes in illumination levels exceed the predetermined number.



