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ALERTNESS SENSI NG SPECTACLES This invention relates to
spectacles used in nonitoring eye and eyelid novenent.

w@aokgtoend to the i nvention The detection of PCT/AU2006/001131

drowsi ness is of inportance because drowsiness inpairs
the ability of operators of a w de range of equi pnent

i ncl udi ng no oats as well
as industri a%‘eégxﬁgrbrgnféh@ﬁ* g%)(f-le/?negggdr owsy dri vi ng
This drarenton belates v spkdiaclesduseat in nngordho'ring ege bnd eqdll mevedead
action when feeling drowsy. The difficulty is that
many peopl e are unaware of their drowsi ness before and

Baclognolung toithe dmvemtioness even t hough they may be al ert

after the u ns one cannot
The ARaferofarBis Fred &G abeice Fisauio BobsRioss TR the
abilitglt bpaseort of & hedeeinge o@éqdﬁﬁr@ﬂt mb@@img&ﬂoﬁoh QelglEle¥saircraft

S%J%te in IoI veé Iloss of renegJ aa[he present ; an

and Boals s vellap Indylial GAlinmeny SR PiATNEY 840 8ol
be selived b@%dacz&lﬁ\g%m@ema Ak reh’(e’d{ial QA WRSH fRfihg atfebyl TaEL

e to detect bli nkll'}?g’ behavi or as an

t

difich RIS AR TPt PERRIAEI S ae gAY Bb S e ST s

the dROWYIBES @I th the MashSalbASRd dWhre ¥iRePBBY rosdeZ This
USA patent 6147612 djscl oses a system of preventing

meags aap capitiPrefi¢tavien thgiejavel efslrewtinessaw next %ﬁr@@seaw the
pomtaéfafdﬁb@PSébatuQS trﬁé/@rlo\/@%/ AR¢ERBlves & nbwb%dréﬁ%égfof he

dr owsi ness. atent 6346887 uses a video based eye
presents Aa ‘Hﬁo'g@téfye'ﬁp%@f@’ﬁteﬂﬂ%ks eye activity and pupil

USACBaQéFﬁtSWSQMdIE%ééé ey OrmdhRGURS: SaphigEd eﬂ(er%El%ﬁﬁﬂ‘rérﬂg

eye act|V|tyt hat can e use to estinmate a ess
the ey to Zetrpb BivEking kehayioe as an indieatonefsdrowsines®r t hat used

USA dﬂ}ftérﬂ e{o@?‘zés IQEIOEé’s gg?s?éﬁw%f‘irﬂﬁgé‘gﬂelgelé' ‘Bgs@d“gn \égé gpb

nmovenents to- der
size.al ert ness on a scal e that can be rel ated to the scal e

! I Thi Wﬁim
USA rag%t%‘éﬂ;@i feglgcgltbls#rsgé( g}’&?'@"n‘g Se\fr%ﬂhé eree? Cdetgcts eyeli ude
movameal argt acteatesansilare \wifert the ayphd atwemenabemdwﬁs/e.of The
ty of the signals received fromthe |ight
dro“gH%Isgect ed off the eye and eyelid depends in part on
USAtpmernirG%ﬁB&I usrrs alidetbased eyectrackdmylsydédra ethicrstracks eye
tabJ mes forgl%gect acl es are
I

activ‘ggjﬁgﬁ zE’IUPS/ rﬁisqog ¢ produce a sxgna‘f rr]é)%sebnl{llng eye
activity that can be used to estimate alertness.

WO 03/039358 disclosed an alertness monitor that used infra red light to measure
the amplitude and velocity of eyelid and eye movements to derive a measure of
alertness on a scale that can be related to the scale of blood alcohol levels. This
monitor sought to provide a real time alerthess monitor that can provide a
calibrated measure of the operator’'s alertness. The quality of the signals received
from the light reflected off the eye and eyelid depends in part on the orientation of
the emitters and detectors.

Adjustable frames for spectacles are known but generally are adjustable to
accommodate the distance between the pupils and the distance between the mid
point of the eyes and the bridge of the nose.
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accommodat e the di stance between the pupils and the
di stance between the md point of the eyes and the

wheiodges76d t he nose. USA pat ent 5583586 provi deBCEHAU2006/001131

support system for spectagles which spaces the frame
fromthe cheek bones and brow of the wearer. Testing

usAZRRRE BEBF o BHE e H Bl FE e UL oot i BB erobbi®R
framélfronl the ebetk bahesgechrae o shavveareneans to vary the |ens
rest B B o B RO SR o PR SRR B30 eSFer

direciiéhsscl oses trial frames which all ow adjustnment in the
th ace_and_al

ol Il el J
oA B8 D5 oA R0 e b .
USA\EMQQ@@tSB Wetlbsés laﬁ”aajutﬂaatel lﬂistbNd?é atnd enears tbondd@ the lenses.
ust a e |1 e relatil ve 0] rs
£P S3ah  Hlithioncs g es WUSUAIRN RALTIAT It die i pargiel € e

face 9h§ BlsdYawdyt ffordthéfdckcul at ed nose bridge that allows
t he

position of the display relative to the ey 0 be
USA R AZBPES PIOVidss GPRBPREPIICW R Wih Fomse e AlgY the

devndy@\ﬁedeﬁijéé}ﬁﬁlbﬂﬁ|e%§tﬁr%fat1@é‘tc€ﬂﬁ% dgpgli toring systemof the
type disclosed in WO 03/039358. Brief description of

USAtrigeent $9€he3dAisHasena Be@qwmovﬂ*@dmf&aé ﬁ%als‘fm'éalﬁv Yfth an
artuc@&fé\fl' ) b‘?ldé@ e fHe%H%ItfoWof Wdl&ﬁla\?rﬂelﬁﬁ\% to the eyes to

nmoni toring Systemwhich includes a) a nhose bridge
be adjgsfablet i ng a pair of ocular franes b) a sensor unit

It is %rﬂ{)@é&aé?lt%s %}eﬁﬁ&‘?% BrBvit@sHeQ988s Ry a&%{}/eﬁﬁbﬂto‘%ﬁp%%tem

rncorporating a signal emtter a signa

of thel stpectieriosastio INOPDF 09358 he surface of the unit to
reduce the proportion of signal received by said
detector which is not fromthe signal emtter

Brief dés ariptaan bythdievevﬁomr eyelids c) said nose bridge

To 1 R B kPt At HRERE o JRERAI ReePfor R PN 8%
monltdréngeyyste \Admd'rrladedeer m extendi ng fromthe outer edge
O " R BALEAEOEy ARk B Lbaifed e ear of o
mi Ccr @r og esssur Unitr adjostaislp bttacheedt thesagkmeser bridgetsaid sensor
unit incorporating a signal emitter and a signal detector recessed
into the surface of the unit to reduce the proportion of signal
received by said detector which is not from the signal emitter
reflected by the eye or eyelids
c) said nose bridge incorporating an adjustment mechanism for
adjusting the vertical position of said sensor unit relative to the eye
d) aframe arm extending from the outer edge of each ocular frame
adapted to fit over the ear of a wearer wherein one of said frame
arms incorporates a microprocessor for controlling the sensor unit.

This invention is partly predicated on the discovery that the collection of reflected
signals from the eye and eyelids depends on the vertical and horizontal spacing of
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This invention is partly predicated on the di scovery

that the collection of reflected signals fromthe eye
war@7eyeB9 ds depends on the vertical and hori zpPet/ai2006/001131

spacing ofthe emtter andjdetector fromthe eye as

wel |l as the arrangenent of the emtter and detector

the el Ani Gk utB oM E{jé s B A8 RECLAG i 1 Bl %@gtgP' y

and daiemtatmtailvewoneaauomethel r level of alertness or

The gttt oty By feid b MRl TRA R ok B Ehiten

opera’@rsil@sm@@mle theirdetdl of sjleetotscorefatigued Thesipetiaoked cootatrhene

sensor, naI is ref tedfromth driver's
or AR o Fabsdtrs CalBa e U i getR R i e sig e
into ARlsbedthclks bh&%o@tﬂﬁﬂ@d? s@ghetsenaoﬂ sn@hm n§mﬂleet@dsmﬂn tms an

drive U T A PE R T B U tectermirband ol

ﬂbre@}t@hnéété@rto%/ﬁgm d6trcasudh ks anQ@md The prsfetrBesignal is light in
el ectroqgﬁgetlc frequency

ed
the igfraytadrwERNa f%%h%ﬁ%ﬂ%ﬂf?&g%ggw the ¢ E.ftsff)et?

as ulffﬁéédrﬁsor%%ﬂnér‘élé&o fgﬂbﬁ’d gLt P Bape m@rbet @sd@er son
hrough a process of fitnment which allows

Due %@@t%‘fé@nf diffseengas inshigpen trcipl giragtire, H@smfs rt9ﬁ NGRA ExkH
mairitAlA&Y er’MadersoWoéoe?éérPM%L@h'd BokboGftmaHelvhich aB¥®s the

novenent on a fixed, stable platformwhil st
spedtasiesfoberddiysteshica amclpﬁabw g egen mwm@l vitds aWPVWT t he

cone‘dﬁ&{ of qyﬁlﬁ’g}/q%égﬁﬁo m&&%\a'ihefﬂm)t &h E@ixé&ﬂ éﬂ&élé%ia?foﬂﬁ%nst

vertic rizontal fromthe 'eye and this is
being chinfartadlengnchdnalstusiveg te e \dajgntoftm 4fert he bridge al ong

The ngesr@%e%%dg lfkgﬂe %911\,@%%\ th QSHI'BSI'&QQM A& ANt ANS flofh ﬁ,lge

e acC usi n a sup ort or t
eye bnd tugaasmh@ned by sidjusting thesnmttlomoé thmb@dgﬁgaln@@ dhainasegrd

thenfa‘%idestt g@ ﬂwﬁesﬁﬂgﬁtr}gla\ﬁ% k fﬁ% r%ggé.' 'ﬁgs wag%% aérﬂa\/%@dd'%t L'ls% a

t'socan b sensor ar
sup oo fusmetmﬂgswmm lspmmdtto suit thel \&rying npbee ahe emepesmons in

brid I S e
e BN S et A L ATB S FBEER o8 e fedopprrdfiog
arm pcr @dijasttth@eemsemmsmmh weibtmaan thenedechridged out of the
t ut ing to.r v , e
The ppilae B3t RS} teanndB g i ST plepeT hiel
lens¥é1bt surt fréteztion taxsks mcmm@ni tfe élavatse oul of thadindef sight
. emhodj ment_this |nven rovi des ectacle.fr.
WNB gAY e BV e SHERIACGT TG S Yo Bk Ra AT R (LS 1g)
dlstLﬂfbétiiWhll@fhe@pléwals‘ﬂfm‘is iatuskeast one of which carries
In a&tﬁ%{%‘? odim ttt%l Rventlotn%rowdep 5 Iséec?ac“?e frarﬂ o?%tse?nnag gye
monitoring system which includes
a) a pair of ocular frames at least one of which carries a sensor unit adapted
to be positioned adjacent an eye of the wearer
b) a nose bridge connecting said ocular frames and incorporating an
adjustment mechanism for adjusting the vertical position of said sensor unit

relative to the eye
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b) a nose bridge connecting said ocular frames and
i ncorporating an adjustnent nechani sm for adjusting

w0 b@79es789 cal position of said sensor unit rel BCT/ME2006/001131
the eyec) a frane armextepding fromthe outer edge of
each ocular frame adapted to fit over the ear of a

r.er id f [ tall co ne ted t
A5 B A Xk ol 88 dMfrbR o endh BETIREFARF sodpted to
s affitio\se trepearuwfiatweareos3d lfratnengrrabéih@ blvo(aﬂy ebenedded/ to said
i nf i referably infra red
8%@%}(;%%?‘)0??@1%%&@?38@?93 &ggq?ll gce of t hg unit to
edandesehtr{n;\fh qmrtorpxmrpmratmg)é hghg(ﬁaéferraemhfr@ebd)yemmed and a
tor I .C t fromthe si
ol Bb thit el abeglit qteSe b bR EURER e et to
m ratiuce ding pr@bSrt”gh Gblf et@n?t t@bélvéciﬂ ﬁy eaidl c%@?cﬁctm’;] Wisiclelad r?otffrlfoﬁm
sensor n 0 in e m o e spectacle
rﬁ}?e?'g”ﬁgﬁg‘%ﬁe@%ct%‘gﬁhgﬁ%@% YU -e or wirelessly to
Theaelémwmucemlmmmwmé efifledaind doREAS @%en@ata%m the
processi ng

Alternatively the be
Se”%%{rfﬁ e Eﬁ@teriﬁn eprae atibg sheefasiedimn PisaY BReoRRerted

by dabR dH\iiR)IetklyTe Y Mereddbraplek BfReSsditmd delta ?‘*&'o?cﬁng and display
indicating the wearers fatigue state. This disp "
q%gn e

unit, ANfSMaEKEIVIEE RrenessiRg ey b parTied Ot IRisRyogassor nsat
franfd SR e Ry Wgé’%ﬂrdﬂdlb?e §Eﬁﬁ§leor%|c‘%| lﬁtﬂxE&ﬁﬁsthésvvearers

descri bed i n frames of
fatigug\aéatei dRisHispiabdnit may bechilask bonkipe sprarding lusituhmay

alsoaagbls,ffhelwwém@beo il ds@REESHdLn Y9 Bgf or

Vi sual | npal rnment an rray I NCor por ate sol ar enses for
Thefgengsofdhis invenbers ashapdified aorventionalIspeciagledess andecan

I
ool opcadERto oAPeRe B I ustch PRiieht s 94T
incospayalei mﬂe@EStfcbreJaenv sittatimmswitidre nowengooe scnglaesksireh
usefuf ke g?&ﬁ, BiTeN BQE %ch Figure 1 is a rear
Vi ew

he sp ec es accgrfel ng to a first enbodi nent
of the |nvent|on F| gure 2 is a schematic view of the

Detéj?%?gg%{?&f% %r]n%‘ ggular frame and the frame arm

ates t el ationship between the
A prpiesieti mbanﬁmeﬂm‘dahe inventicrnlilltioer ey @eschibgdl mith4eference to
Ll ustr.at %s one enbodi nent of the nose bridge of this

the grwvéqﬁs i

Figure 1is a rear view of the spectacles according to a first embodiment of the
invention;

Figure 2 is a schematic view of the connection between the ocular frame and the
frame arm,

Figure 3 illustrates the relationship between the position of sensor unit and the
eye;

Figure 4 illustrates one embodiment of the nose bridge of this invention;

Figure 5 shows the nose bridge relative to the ocular frames;

Figure 6 schematically illustrates the arrangement of the sensor unit;

Figure 7 is an exploded view of the frame of this invention in a second

embodiment;
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Figure 5 shows the nose bridge relative to the ocular
frames; Figure 6 schematically illustrates the

waeoodiogesent of the sensor unit; Figure 7 is aPCT/AU2006/001131

expl oded view of the framg of this invention in a
second enbodl rrent Figure 8 is detailed view of figure

T Fi th h

o B Bl MRS e ok erchangeani 1y, of the
Figur"g_faéillosttdltes ﬁHeenteemangeamlétyeﬁtmdimtlerﬁleeMm infigure 7;
ey R 6obted e L hhler ReR AT dhpddiPibestbum n
f.gurélz is a detail illust ratl ng the sensor arm adj ust rrent
Fiouiy {Hoxereviedd e Teme oL ISNET B o ARG BBl
sens@aﬂaﬂnﬁ‘f a detail ed view og the sensor pad; Fi gure 15 |s
Figudy 14 Eep e Ao pRa e DR PR BB GabRRel; °f 1
Flgu%”p?mugfﬁé'tés fHe dngol gadurielvit tatsle tused Ireths @sebcairdertyd's

a wearer; Figures 17 AB and Cillustrate 3 views
leUf@f7 the frame of this invention incor porating a nose

FlguFédM'%téT@é‘t"anéU \ﬂé\@ of tel Hseppdd A and B illustrates 2
vi ews of frane of this inventjon with

Figureot Reyiuia i SEIEEE0 PRSI AR FBOIa RS es
Flgu?e Yé ﬁlW%tré’tfes ideatidh Qﬂﬁe‘éf‘nﬂdaﬁrﬁehtrﬁfﬁgbﬂeoﬂrémttvb t@ thedhdsd and

justnent piece. The spectacles are part of a
eyewyfa\aﬁar@f, the type disclosed in patent specification

Figuﬁgegr @F’/ﬁ%gﬁ@% lﬁJé?rafé‘)@(/%Gfssof e Hhine o ﬂﬂ@m‘véﬁtﬂfrﬂﬁé@b@ﬁétmg

_ _ reference. In figure 1 the sensor assenbly A
anoseabl,mlsun@u pigeet;he | ower portion of one ocul ar frane

Figuﬁsﬂﬁ Aand'E |@%§§te%'2e\$§w§ RS of (A ihVEhtRA Wi a S&cvia

ber’s and Just abl e nose piece armC
nos@iadjjometriheleccertl cal | ocation of the ocular frames. The

e 3 LB B2 M P B Ban oA

nose adjustment piece.

The spectacles are part of a system of the type disclosed in patent specification
WO 03/039358 the contents of which are incorporated herein by reference.

In figure 1 the sensor assembly A is located on the lower portion of one ocular
frame member.

The nose piece B connects the two ocular frame members and by way of the
adjustable nose piece arm C allows the vertical location of the ocular frames.
The adjustable frame arm hinge D allows movement of the ocular frames relative

to the frame arm.

Figure 2 is a side view of frame arm showing hinge point A where arms can be
bent and at B where frame arm can be bent up or down if required

This invention is based on research which shows that the key metrics vital for
good quality of signal (QOS) from the largest portion of the population depends on
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Figure 2 is a side view of frame arm showi ng hi nge
poi nt A where arns can be bent and at B where frane

wWa@eowoa13be bent up or down if required This | PUEAUR@K001131

I's based on research whichp shows that the key netrics
vital for good quality of signal (QOS) fromthe

I i | at.i .
the serfi @piltBvet e e Re R b ah FRRH RO R e!
(righty @b showe irt figure @ne whichght ) as shown in figure 3 in

A~ Al artleh 5ets SsSomiiPaRis RSB RRRE bl oP ke ime
B - Arlgfe semsion trRssazbl ¥sdemninisusijusted for eaelc bsersbroughr ough

c,hanlgi ng t he filt on the frane C - X Distance between
changiggheth PN NP MEnd sensor assenbly D- Eye E - Sensor

C - XDistarfce-bBiveébesird 61qUpl @t sensdr dssameiyt o centre of
sensor unit G - Degree of wap on frame to provide
—Bfstimal vision for the user H- Toe in of sensor unit

E - dchsePumt eract the wap on the frane The above netrics

(see figure 3) are adjusted fo a fixed secure position

F - Diptance fiemcsptigdf ire {CeREE Pl BNSOBUNEr g Adj ust tilt

G — Bqrek BF RyaPsR dafi BlpréVidoeptPea Visidrefe td gssre 1, D) a.
Ao%ust ment of arms to provide stable |atching

H - Tascinf sensaranitie cogrechibgvan &néeﬁ?rame (As per
standard optonetrist fitting procedures) 3. Nose piece

a. Adjustnent of sensor assenbly relative tg eye
The alpgugometrics (east figuie Bharecasiysied tozh fxed sacw®, BO%MW% the

[ .Adj ust rent of sensor assenbly relative
%%ggggt"%g\kﬁeé@csand away (see figure 2 , B) 4. Sensor

k

2. assenfbagnea. 2 different angles are used to obtain the

sl R ELRRE ATIREDITegeRilpy p) (oo 11 oure 3
a. Aghistrhantrofragma t6 pravitiesstalole datghigg meshanism toflee yegrs head
and ?érﬁﬁnﬁ?(}%ﬁeg s%m%agcﬁéﬁtgﬁ\%trlsi)ﬁt%é Brbdeglifdsh ve to the eye
3. Nose piece
a. Adjustment of sensor assembly relative to eye up/down to obtain the correct
angle at the eye (see figure 3, A)
b. Adjustment of sensor assembly relative to eye towards and away (see figure 2,
B)
4. Sensor assembly
a. 2 different angles are used to obtain the greatest coverage across the
population. (see figure 3, A)
The frame provides a stable platform for maintaining a fixed static position for the
sensor assembly in the correct location relative to the eye (see figure 1). The
frame carries'the following key features for good QOS from the largest portion of
the population:

1. Tilt of frame (see figures 2 and 3, B)
2. Intraocular spacing of sensor assembly (see figure 3, F)
3. Frame wrap (see figure 3, G)
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frame carries "the follow ng key features for good QOS
fromthe | argest portion of the population: 1. Tilt of

wo c@nmo1q73ee figures 2 and 3 , B) 2. |ntraocul apCEpEZ10001131

of sensor assenbly (see figure 3, F) 3. Frame wap
(see figure 3, Q4. Adjustable nose piece with fixed

4, A@E%Bl‘éﬁ}o@?ﬁﬁec{é Wi e%'loégtor-gﬂgeé‘gﬁﬁf@ gge sits in the

see prOV|des one
Thegfose rmdeegytsﬁm thmmmmfrﬂne:ﬁamﬂ@@e ﬂlwraéhAkae«ﬂ ptdemgiTneaaf

b f h
the [ FoheP TR e SPER R G alist bt ige Rene bl
by sserigs eif holea opdbeé midjustriseldte githasciewsB)oldiAg nebewiecen
' 4.. | dj ust abl fixed ition
Sec@'lg&% %8%% Esset%oflbq%ze rjres O\rllvogeJ gZdaar ?rs BI )Iilgsepgﬂ dlgg >
As $hoeatin cﬁgumm friearades A aibW\MJUStabﬂe gine® pdsitionaMair e AYjlistaiile

t{pt f or nos piece to provide adjustment in the Y
melg éarwg brldge provi des key fitnent netrics to

Noselifride I@atioh QaFrahicoim showa éf figure 4A8WHEHRNE 205otlBNSEYe
. senbl%eoﬁ\?e{ tIV?t eup/dovvn by sliding the plate
p'eci?g%?ﬁ?)" ugtgERat QE‘G e®8S- A) 2. Adjustnent of sensor

Theamsemhbye pﬁivaiesw@ytfmneuﬁnémwtd:l@btamcgo@wobyfrd?ﬁ BdisBH
see re 4, Al ternative systens

nos ad ar % \é\%

for Ad h@?ntﬁg ’P?é”r?é% B'.Vé%'ét' © e p/dewmby sidieg Sregpete
up @d ddwm(sbgygaﬁels)m The sensor assenbly is a plastic

ass whi ¢ch encapsul ates the sensor S and emtters

2. g dwa 18Nt OF sanganiagsemblyrelative (Riave towardsAndAawagdk ey

benﬂtﬂ@tn@ééﬁad &rm@(&%t@r@a pperture for the sensor
ement S to col targeted|nforrrat|onfromthe

Alte&’tﬁtIV%évste@g iferadiettingdbel nexsspigce areealserinithiarte seepe of this
inveRfis@nged at 2 angles to cover |argest portion of

popul ation 3. 3% carbon filled ABS plastic is used to
Thesigssprassemblygate Riagticrssemhly whislkengapstiater thegensén®end

emi%%}g \/Eﬁgiectag@Fs GRKIn! the Srahfe @W&%go@gw feaffigsem tiers

rnvisible’l ngth 940
1. nnﬁrefatmranptmerforshhasenw eddroent LB ®llent thejeded mfmmbfion

fronﬁhslg?ohgfgeggh fgjg%{qe%)?é]eénhoused in a frame t_hat coul d

rescr ses or sungl asses, if needed
2. ( FTge ginitters are arranged at 2 angles to cover largest portion of population

3. 3% carbon filled ABS plastic is used to absorb IR light and prevent leakage
of IR light from the emitter cavities to sensor cavities.

The emitters provide pulses of invisible IR light (wavelength 940 nm) from an LED
positioned about 13 +/-3 mm below and 12 +/- 3 mm in front of the eye, housed in
a frame that could also hold prescription lenses or sunglasses, if needed (Fig 1).
The IR pulses are brief (< 100 microsec) and repeated at a frequency of 500 Hz.
They are directed up in a 30 degree beam centered on the lower edge of the upper
eyelid. The total IR light reflected back from the eye and eyelids is detected by the
matched phototransistor beside the LED.

In the embodiment of the invention illustrated in figures 7 to 16 the frame consists
of ear stems 11 and 12. These may be of the wrap around type to maintain a
stable position on the wearers head. An elastic strap may also be used to secure
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The IR pul ses are brief (< 100 mcrosec) and repeated
at a frequency of 500 Hz. They are directed up in a 30

walegreesBeam centered on the | ower edge of thePUPAELR006/001131

eyelid. The total IR lighg reflected back fromthe eye
and eyelids is detected by the matched phototransistor

the AR CPSPERE eI OIEL 13 T ARt plasol R 813

whicle afclugiee mEmitioprockssar co‘ﬁmstedrmm tebloP9 tmmevwmsoapmwﬁﬁl

type .mai ntai n st ostono
shovigBGetalif Bolie 40 The BB foP e nEln BBt S s8Rl Foke e
bndgﬁarwﬂikr hé terfsbe al‘eee@huré'm&) leas atachment 2nit neoTlp@ femses neay be

ctroni.cs nod lél ies whi ch | nclegcﬁ.e m craprocessor

of a”&éYﬁ?e'@P'@d'“S;Pr%scé' Bf {ensss 05 Sy Broleetion efﬁsa a5 B chear
or tinf&yf ad %hdvslvh Hf@uregs BA. aanlBé wxhratme‘ ihasmofded pivor mgs ?V es

a centra nose ri e nses a ecure
COOPP@#'@%N”@&F&'P\FP&%PS%M thgt e"*ﬁL %r&?sr{fa{betﬁ@o

in f.gurecwd'rm@plag SECEMAIRA th PhGRSe Mo ﬁdﬂle@fo@m@ﬁé hameiyem@wel to
be clear or tinted as shown in %ure 9A and

the fg:e qrwbatmhf angles i-theararbsn Jirpsd Up; /rwoa? dibisesiisrs
30 ls"%tfaﬁh@d tb the %ﬁﬁ%s'lﬁé\aitﬁ'@{m@rﬂ%@c% Jo@n&inesSrahge e

up as shown in figure 10. The pins are shaped
lncrwr@alwxﬂhaeglﬂg\@lzesécbﬁet9csenqe| ofifaciAlansi RPsgdYRES el to t he

The % Sr aff éthaE'aQQEhrﬁQQﬂ ;ﬁﬁ’tlérpzi Beordeefd WhRR i SéRpedtde

nose a justnent piece I's attached to the unit 16.
unit fthy amram’t&mﬂ thpuseaeor:a@dc%‘lﬁteta giher engndie gtot 18 in unit 16

provi'g@% 5‘%{6‘?{6&' Verﬁ@%@%ﬁgné ke Iséhs%\" th %ttéaﬂﬂﬁntosfo thactha!

nose types sensor arm 2 as attac
positim:ramtbmsmsoapo@aé candevddutied rlafiyede 8tk e¥e.t he unit 16

The g%%s%g f)%{i"fz% gs fisy tronﬁe ?g& %frsopcggt thé s@ﬁsrg[l)% Sroldifientiyd-

I'n o uni Fovi er of vertical
moupiesiit thersodt 6hetslaeserepasimonalsta eitthbaemittens 28 @andtize t he

oot 5. £8 SfREr B84 SeA0ry0 AR Bro RS

resilisﬁtdﬁr’(go_i% th:nzgpsorz ar ﬁerSI [ en: Ihy rmy?t ed in the

The Besor BB Erices i g 0pdgh ot fe B} 8iRathetebo

relat®8 tb $hd &@. Theahsor prallnt edsemsoa arm20Imanbe bf vayible Bhgth
sensor gd 24 Cﬁra%ebe rotated through 10° of arc to

to suit 3 FaNgR CAAYeWd%he sensors relative to the eye. The
The FSQﬁ@H ofpd fr%ﬂneqelamees@theaﬂaaé &Oadp@eted) By 6éleuidig ahbee pleCe

ength to swt ara dths. The
30 fipHe2 FATGRLT PEPSPIETES. qa?'ﬂH'@sf éyt@esaoaepts&gﬁ?o ard ShSin
whlcﬁeelx?Fa‘id 1H8 ifcrBPSAtaP bEtStnRhté WAthaahdRgRadd. MGEE 17i eces.

ures 17 -19 three ngse pieces 30 are shown

illustrates a base nose support 30 while figure 18 illustrates a nose support with an
incremental vertical adjustment 31. Figure 19 illustrates the nose piece with an
incremental horizontal adjustment 32 to place the frame further away from the
face. By using combinations of one or more of the incremental vertical and
horizontal adjustments a wide range of facial types can be accommodated.
In the embodiment shown in figures 7 to 16 a microprocessor 13 housed in the
arm 12 of the glasses controls the timing, duration and intensity of IR pulses, and

digitizes the analogue output from the sensor (0 to 3.3 volts). The digital output
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whi ch explain the increnmental adjustnents which can be
made. Figure 17 illustrates a base nose support 30

wobireidBgure 18 illustrates a nose support w PET/AN2006/001131

incremental vertical adjugtnment 3 1. Figure 19
illustrates the nose piece with an increnental

fom SR QER s oAV VL DBt P A el gt i o

labormmr;eemern‘dmts ror it@ ereintt astalledtin @alehamfedfoh asé abile dliving. The

o SSLANTER S 4 WS Bt e S B epers

back Forathe eyeardosetisn mhisSis fusaded by sh\ﬂaralrfemtﬂn’z’s, sfictt bethe

shapfl g g Gesdamcen o b ep s e SHER plkingEg SRR TR JedS
than Wﬁﬂé @kin{.OrHeGsusfade ‘vbﬂ{H'eSdorneEWle a@pg}ﬂrﬁbtewméhéaﬂ@mtdb@ut

ses is sent via a li bl
10 LR TRTB ATEELEiR T RE TN TeoaE Brges) i fetering
surfagé of thedeydiHant @§ma‘elaﬁdn itd1tha sepBbe IHbWeREr, mmaturlf@ctor
driving. The glt zed out put fron%lthe totransmt&\r

affeciiagihesepuntioh e atssront el Megted rie disangRaveerviie

refleétfﬂ@ Ei¥f@caBfld %éér%ér TFEH Shangeb WithwoRed rrhMen&%M?lTnédny
faCtors, such he sh aFe and refl| ectance of the

directien, |angtalspy Wiy IEV%!E’eC‘?%Hr@H > s ghangiaa PERITAity f thedeltecting
surfab8 S ridtRIn t\Whé §er§§6‘r fat forhR tREbE&S %f ﬂfe dyReens Q5 A88cribad in

proxi mately spherical and about mm i n dianeter.
WOQ@O

3@3580ﬁoaﬁ@@ttWInmex@)/@d1@xﬁédm\@mqnﬁ% Ritigrances in the
ref|e§tﬁﬂéeesftha %oﬁft%lf ﬁ‘@esé?érat]%r[r@(:@vé haHua8s ski Jf?rlne,aéybé?lesta%

sensor wever factor affecting t
also svolvad bot thegfare prabablyiless mmaant thampeaMiqusty q'is§um¢él

SOftvS’éréto%U&%?E &@cﬁfkaﬁlg%ﬁtﬁ% %\?ﬁéﬂn% EfiRGEinane, dé)@ssg/sss

Sensor . cornea nnvenent in
useschetrled{anupiltudmaiﬂadUSmof\/bqtfm t@/@&ltwn(ﬂm@(ﬁ*@lty Isigniats tortiesive a

chan ce in
wide ? @n%‘%i}ﬂ% %:9 %;é I?ewas%ﬁeg G lr tgth%' a(:%{dloéryri?iisIa ?’ﬂo V%ggg ?ss of the
In flt’mgsme Mraasestiesach lser a rec@cRB/ re2as 5@ bé grided yttbe pglite pé

l L Diff

the siin%y FRbBsf Y B et o ehSP RGPtk el ERSSBIAACE, |

analyn‘abtéﬁﬁgﬁadelaredsela% ecived. The téchentnatmﬂel%dhsegn approprlatmamjsys
t an revl o assune 0

pieceiS0 s Adals hEaanpy Fr 2T i 30 QR SEhAE dbsiyer,

Thos&RKIRLGR %‘5&1 ume@amﬁ thatithnipleritiodeoroviddsys beactitallzmidh

the position d It s t
conveRiRgESRACHaAF ABedY ki St BRHEeSteoEH, d s B skies n the
art mgar?éanie thal thd ééédﬂﬂ:lé’ ﬁgmfeé @{@Soé @rr@@éﬂ i9eHera

techni ci an needs to uality of the

embggigieats @%&f"%‘@dh?sreoqﬁspﬂge%lé’tﬂé%%t&epﬁﬁ'”grﬁ@m St3P8E t he

teacﬁlh%é bPghishlinteRsure that anal yzable signals are being
recei ved. The technician selects an appropriate nose
pi ece 30 and the adjusts the sensor arm 20 until an
opti mum signal is received.
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Those skilled in the art will realize that this
i nvention provides a practical and conveni ent

wapwchaoBe franme for collecting eye novenment dBCEAU2006/001131

Those skilled in the art wgll also realize that the
spectacle frames may be arranged in other enbodi nents

t fromthose described w thout departing fromthe
core teachings of this invention. CLAIMS 1. A spectacle
frame for use in an eye nonitoring system which

i ncl yd rid connect.ing a pair of ocul ar
S S3scoi 1RRRorced 3y SR Sxdaktm g Fialees
nose &y i aggaseajridgseflsrgﬁctiuglbtpaiirmf@wl@r ghin@g a tS]i gnal
emtter and a signal. detector recess into the
surfate 6FPFRY -@dygta&@ﬁ@ghgﬁ&: ?ﬂ'gﬁeﬁ bidpesaid sgmrar
rec te |t ved ub'%tlirm'trpibraiftg@ﬁighalvdhhiﬁér laAd lr@gigﬁél;liﬁtééigr eesld
emtter ¢ ecte y e e or, eyelids c) said nose
bri dge i Hﬁ%?%ﬂ?ﬁcﬁ@f&w %ﬁ)ﬂeﬁeﬁ thesRrRRRItigmOf signal

adj ust i ngedhvedvsr 4o ateptoB vhicAns Abt Bt thes SRS AerMitbr

relative t he eye d) a frame arm extending fromthe
out er edé%‘f)eggedgoyc%egg PEEY§idSne adapted to fit over

the egr ehidhosBariage MeBFHRALINAH &ijustAieft %ﬁﬂ%ié\ﬁ?@r
i ncorporates a m croprocessor for “controlling the
sensor uffiusting thg vericat pesitionfofgaid senser unibesiative te the eye

1in ghi éhrdrﬁ@amﬁjbiééﬁcﬂfﬁ?‘i‘roﬂﬁﬁt%@%ité@d Bk BAES oBular frame
variably sized conponent that supportfs the nose bridge
on t he n8daris tq fitoure theerar of a weasprorihereineorfer efraaichsame
cl ai med i I @ ' [ fid

on't he 1 FmnE Rl I i &R oPERT PPty R JERU
other end to a range of | ocations on the nose bridge

L tofg %&é&ﬂ@ﬁ%@%eaggjéi@w% Qginﬁ’ﬁ A DRIPIAS Qbllfihdnt.

relative tot . ectacle fTrane
i n gleghanism inclupesh variablys sinsd componerit shatsnppoteihetrmse

]tche Hﬁdgéga‘f’lrtﬂg?18§é75ft% a?&b! e located in the ocul ar
rane and f

rame arm contai hing the m croprocessor. 5.
A spectacle frane as clainmed in claim1l in which the

L ol , . ne i.nf d emt
SenR S, 58y 50 PS8! R,
spewbacted dnrthetreaendlohbmadmiwhich Biatabhatle whits btheher@to a
oA T 5000 BRCcad e e P

sensor unit relative to the eye.

A spectacle frame as claimed in claim 1 in which the sensor unit is
connected to the microprocessor by a cable located in the ocular frame
and frame arm containing the microprocessor.

A spectacle frame as claimed in claim 1 in which the sensor unit includes

at least one infra red emitter and one collector of reflected infra red light.
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w@b®anbe3d nfra red wavel engt hs.

10.

11.

frame. 7. A spectacle frame as clained in claim6 in
which the frane materi al around the sensor unit

for use in an eye nonitoriyag system whi ch includes a)
a pair of ocular franmes at | east one of which has a

sen ' : | Lioned, ad]j acent an_eye

o Trpekiicle FAIRRLE el ) A0 ST R0 TG EameS Buder

f r apgitiera@nd moe infer retisegsemwiaidih ast setitto recdsans sMhkcular
adj |2ng the vertical position of said sensor unit

relative to the eye c) a frane armextending fromthe
out er edge of each ocular frane adapted to fit over

t he ,ear of arer said. frame_ armbein ivotally
con nAesﬁeggac{egfr aﬁﬁ? d°§ l@ﬂfﬂ%‘? InAAELP 'rb‘ﬁ% 'éfﬁ ﬁﬁ‘%ﬁgmﬁﬁﬁ%"ef@

adj asdumblltee dgnsomiudit aBSEDS infra rediieldpRiRt i ng a | i ght
emtter and a |ight detector recessed into the surface
of the unit to reduce the proportion of signal

r ecai spedtdele fEathel fotekedt an eyl hcdhitbﬁngfw_@;tstérmmiémﬁc@bg@ al
emttajr reflgct?d b%'pthe eg/e or e]ye ids. 9. A _
spect®@c? 83¥ PhAg A drames aldaastrong aff which has arseasor ynit
sensor adupted A ISRRicHEd | AN K itter
and one coqt?e%or&%?l refl ea%gg in?irlé]at)f;@gmﬁééﬁﬁ 10. A
spectact BO$G BrrgeLonpealingsspid AcWpnirames and ingarnsnatingeare
are twoadindt i ; et #

i h el oS g e LS pophonEregl
spect actSPr unkreladive tatheeysi n claim 9 i n which one

fra j ' | ge
T P, L LB
the si géi*ﬂﬂpgeq tedioverdhe gar pka wearessaisframe arm being pivotally

connected to said ocular member by a hinge that is adjustable

d) said sensor unit incorporating a light emitter and a light detector
recessed into the surface of the unit to reduce the proportion of
signal received by said detector which is not from the signal emitter
reflected by the eye or eyelids.

A spectacle frame as claimed in claim 9 in which the sensor unit includes

at least one infra red emitter and one collector of reflected infra red light.

A spectacle frame as claimed in claim 10 in which there are two infra red
emitters and one infra red sensor which are set into recesses in the ocular
frame.

A spectacle frame as claimed in claim 9 in which one frame arm
incorporates an electronic device for controlling the infra red emitter and
for receiving the sighals received by the collector.

8. A spect acl eP€T/aDn2006/001131



