1 VISUAL ACUITY ASSESSMENT SYSTEM AND METHOD FIELD OF INVENTION The present
invention broadly relates to a visual acuity assessment system and method. BACKGROUND

Various visual acuity assessment systems and methods have been developed to identify and possibly
rectify problefF8EEBY S visual acuity. In a typical visual acuity measure%ngﬁGa(’%m%‘as(patlent) is
positioned at a fixed distance, e.g. 6 metres (rri), from a display with one eye open and the other eye
preferably completely covered. An optometrist then shows an eye test chart comprising a series of
character a or numbers, called optotypes, of decreasing sizes to the subject who attempts to correctly
identify the optotype being shown using only the gpen (first) eye. The visual acuity of the eye under
test is a quantitative measure of the ability to see an in-focus image at a certain, standardized distance
and may be deter t@gﬁl t% % WN%&E orrectly identified by
said eye. The testrwgﬂb%‘r& d\(?:};‘ %%%1 ﬁggj%%%ﬁ I%Efat%lfference visual
acuity from the first eye. One problem with the conventional visual acuity measurement systems
and methods is that they usually require a trained optometrist. Thus, a patient who requires regular
measuremepiGanppt Wgﬁﬁéﬁlf -assessment without visiting an eye lab. In addition, the conventional
methods are somewhat manual and may thus be. prone to inaccuracy due to e.g. the patient's difficulty
in communicating with the optometrist, or partial coverage of the eye not being tested. Also, some of
the conventional eyeetestatarisvardidixédodisplagisicbhiosa ivisupbssilite dsatsspatitsysiay have
observed thgghadwgsa larger size and memorised the optotypes before the test, thereby giving an
inaccurate test result. Several prior art approaches that seek to provide visual acuity assessment
with varying degrees of automation have been disclosed. For example, US Patent No. 4869589 and
6406147 diRASEGRAEING having a hood or window which a test subject looks into, a display and an
interface means for inputting the subjects response. The need to communicate with an optometrist

may therefore be Q}%g@teg@hngggﬂythgs%ee%w %%W%W@%@éﬁ%é' 6,00t padable) and more

suitable for a conventional lah_or clinic. Patent No. 7367675 and 6386707 disclose system and
method for VIENGIPREiNY ARG c%‘?ldbgoéaw&bé‘?@me?ﬁ%%wﬁe GBR rthE THE RS DSy & standard
home compbiteicaH olseak rahibsensethudsente stibdyasdwhalien@nsabirstiensenge 2hfixebe subject

needs to be fegippied.£.8- Méﬁ@@'ﬁ% therdeat zﬁﬁ@ﬂh&h@z&ﬂfhﬂé!ee%tbﬁerﬂzg&ﬁ&)(ﬁe otheAdjeed therefore
exists to prowd]g a visual a u Ly Assessmenf, < syst om%ﬂ% { f at seeks to a%g{esI? %t least one of

the above pPoE em%iyoF AR {yto provide an aft rnatlve S

comprising a senes of characters ot numbers, calied cpto’cypes of def*reasmg sizes

. to the subject who attempts to correctly identify the opiotype being shown using only
the open (first) eye. The visual acuity of the eye under test is a quantitative measure
of the ability to see an in-focus image at a caertain, standardized distance and may
be dejermined e.g. based on the smallest size of the oplotypes that are correctly
identified by said eye. The test may be repeated for the other (second) eye, which
can have a difference visual acuity from the first eye.

One problem with the cofventional visual acuity measurement systems and
methods is that they usually requiré & trained optomeirist. Thus, a patient who
requires regular measurement cannot perform self-assessment without visiting an
eye lab. In addition, the conventional methbds are somewhat manual and may thus
be. prbne to inaccuracy due fo e.g. the patient's difficulty in comﬁmn_icatihg with the
optometrist, or partial coverage of the eye not being fesied, Also, some of the
conventional eye fest charts are fixed displays. Thus, it is possible that a patient
“may have observed the chart at a iarger:size and memorised the opiotypes before
the test, thereby giving an inaccurate test result. '



In accordance with a first aspect of the present invention, there is provided a visual acuity assessment
system comprising: a display configured to display an element of an eye test chart; a computing
device coupled to the display for controlling at least a size and orientation of the element of the eye
test chart; and an eye occluder coupled to the computing device, wherein the computing device
controls the eye occluder for selectively occludingan eye of a test subject, and wherein the eye
occluder comprises two substantially opague movable flap members disposed between left and right
eyes of a test subfestariptioe aisplaysedpacthalgastdiduptbeideoriguas esdiyogseeiemated movable flap

nembers s RS BASNIGHAUPS hedest s oot ol e

e.one of a group consisting, or a Joystck, a
ovbonrc, Nobaenas et BsaR Grse s AT AR & RAPHARER 3 Sk, covamtting
device mayebingiolapis size.of thisklshient enttielefrce stednatibadertEinthihtestbissiect's response.
The compuérgdigeicaRRayisential ieispiryis display aogrienenitofragmeadersigedta first threshold
is reached fased.on (e tech SURIECLSIRRRA0SE s TOGBYH LIRS ML EOMRRSe) and

more suitable for a conventional lab or clinic.

US Patent No. 7367675 and 6386707 disclose system and method for vision
testing which can be conducted remotely, e.g. over the Internet using a standard
home computer. However, these methods are still somewhat manual in the sense
that the subject needs to be prompted, e.g. to change the test from the left eye to
the right eye.

A need therefore exists to provide a visual acuity assessment system and
method that seeks o address at least one of the above problems, or at least to provide
an alternative.

SUMMARY

In accordance with a first aspect of the present invention, there is provided
a visual acuity assessment system comprising:

a display configured to display an element of an eye test chart;

a computing device coupled to the display for controlling at least a size and
orientation of the element of the eye test chart; and

an eye occluder coupled to the computing device,

wherein the computing device controls the eye occluder for selectively
occluding an eye of a test subject, and

wherein the eye occluder comprises two substantially opaque movable flap
members disposed between left and right eyes of a test subject and the display
respectively and further comprises fwo perforated movable flap members disposed
between the left and right eyes of a test subject and the two opaque movabie flap
members respectively.

The system may further comprise an input device coupled to the computing
device for inputting the test subject’s response to the element being displayed.



actuating means coupled to each of the opaque movable flap members for actuating an opening or
closing of the respective opaque movable flap members. An actuation of the left opaque flap
member may be independent from that of the right opaque flap member. The eye occluder may
further comprise actuating means coupled to each of the perforated movable flap members for
actuating an opening or closing of the respective perforated movable flap members. An actuation
of the left perforated flap member may be indepehdent from that of the right perforated flap member.
An actuation of the perforated flap member disposed on one side may be independent from that of the
opaque flap membee dippbsietion they seanpiigeomhelaetgming saesinimmay eoaystise @n electric

motor. 4 TReyBYeracEidden may Jurbess AmRBgRREECA ik HoRIcbeRaIisingad trackemicrocontroller for
controlling the actuating means and/or processing signals received from the computing device, and a

communication interface for communicating with the computing device. In an initial assessment,
the computing deVie FREIPHIBgrdaMES Ml dehiBR A die QIS TR RidiDEnETye of the test
subject, andtephiraidberaspestivapredtsatageneyable flap member to cover said eye for a continued
assessment starting from said smallest element size.

The computing device may control the display to display an element of a
smaller size if a first threshold is reached based on the test subject's response.

The eye occluder may comprise:
actuating means coupled to each of the opague movable flap members for
actuating an opening or closing of the respective opaque movable flap members.

An actuation of the left opaque flap member may be independent from that of
the right opague flap member.

The eye occluder may further comprise actuating means coupled to each of
the perforated movable flap members for actuating an opening or closing of the

respective perforated movable flap members.

An actuation of the left perforated flap member may be independent from that
of the right perforated flap member.

An actuation of the perforated flap member disposed on one side may be
independent from that of the opaque flap member disposed on the same side.

The actuating means may comprise an electric motor.



In accordance with a second aspect of the present invention, there is provided a visual acuity
assessment method, the method comprising the steps of: providing a display configured to display an
element of an eye test chart; providing a computing device coupled to the display for controlling at
least a size and orientation of the element of the eye test chart; providing an eye occluder coupled to
the computing device; and controlling the eye occluder using the computing device for selectively
occluding an eye of a test subject, and wher&in the eye occluder comprises two substantially

opaque movable flap members dispos etween lef i S lest.subject and the display
respectively, and fu‘?ﬁ é? %g&dbrslcseers W(?%’ﬁr‘ 5r% el ”rﬁ%\%qfé ] g%ﬁr%@r%%@%%%ﬁs%osed between the left
and right eyes of 2td8IEREFBEPIRd Tfle TRRIBIHAG UL P STRAL W M HRIR RIS PESBRSRAEINY  The

method majpfurtthercetvapfisenphevidmpuingrisiviaevdne coupled to the computing device for inputting

the test subject's JespaRsSadRtIeQlementhenaisiansg with tHE@inpuideyisesnay comprise one of

a group consisting of a joystick, a keyboard, a touch pad, a mouse, a microphone, a tracker ball and a
head tracker. The computing device may control the size of the element of the eye test chart

based on the testRjekitialcasserement. Hise QUMMinAPgERR A%y BT oiRSHIENEY to display an
element ofacprealiesizizenitrectiysidémeim|tyisoreaelyedbbdsedash Hubjidt subjectyoedponse. The eye

occluder n’lﬁ}éﬁé&mi?ﬁ%ﬁorated movable flap member to cover said eye for a continued
assessment starting from said smallest element size. .

In accordance with a second aspect of the present invention, there is
provided a visual acuity assessment method, the method comprising the steps of:

providing a display configured fo display an element of an eye test chart,

providing a computing device coupled to the display for controlling at least a
size and orientation of the element of the eye test chart;

providing an eye occluder coupled to the computing device; and

controlling the eye occluder using the computing device for selectively
occluding an eye of a test subject, and

wherein the eye occluder comprises two substantially opaque movable flap
members disposed between left end right eyes of a test subject and the display
respectively, and further comprises two perforated movable flap members disposed
between the left and right eyes of a test subject and the two opaque movable flap
members respectively.

The method may further comprise providing an input device coupled fo the
computing device for inputting the test subject's response to the element being

displayed.

The input device may comprise one of a group consisting of a joystick, a
keyboard, a touch pad, a mouse, a microphone, a tracker ball and a head tracker.

The computing device may control the size of the element of the eye test
chart based on the test subject's response.

The computing device may control the display to display an element of a
smaller size if a first threshold is reached based on the test subject's response.

The eye occluder may comprise:



5 actuating means coupled to each of the opaque movable flap members for actuating an opening
or closing of the respective opaque movable flap members. An actuation of the left opaque flap
member may be independent from that of the right opaque flap member. The eye occluder may
further comprise actuating means coupled to each of the perforated movable flap members for
actuating an opening or closing of the respectivé® perforated movable flap members. An actuation
of the left perforated flap member may be independent from that of the right perforated flap member.
An actuation of the perforated flap member disposed on one side may be independent from that of the

opaque flap meg%%?%&gégﬁ%g%Er%%&ﬁigg%eeggg.O'{Iﬂge_ ga{jgg‘m ﬁﬁﬁyrr?@rﬁﬂg@%?n electric

motor. The egle _ may “comprise a circuit board comprising: a microcontroller for
controlling B5&/aRgAThePRINAH S ARHE FdRe SeRng Liym SRAFUENRF RIS TP B @B Eting device, and a
communication interface for communicating with the computing device. In an initial assessment,

the computing deyicg-matorespickia smajlestalement sizeLaeanty idandiiespy paedgtye of the test

subject, an(% con ro(l)the £g§%ecrg\é§an ﬁgrrforated movable flap member to cover said eye for a continued
assessmerit &7 |ngf?8m Ja51d ‘SMANESt element size.

The eye occluder may further comprise actuating means coupled to each of
the perforated movable flap members for actuating an opening or closing of the
respective perforated movable flap members.

An actuation of the left perforated flap member may be independent from that
of the right perforated flap member.

An actuation of the perforated flap member disposed on one side may be
independent from that of the opaque flap member disposed on the same side.

The actuating means may comprise an eleciric motor.

The eye occluder may further comprise a circuit board comprising:

a microcontrolier for controliing the actuating means and/or processing
signals received from the computing device, and

a communication interface for communicating with the computing device.

In an initial assessment, the computing device may record the smallest
element size correctly identified by one eye of the test subject, and control the
respective perforated movable flap member fo cover said eye for a continued
assessment starting from said smallest element size.



6 The computing device may control the eye occluder based on the steps of: closing both flap
members on a first side while keeping both flap members on a second side open during the initial
assessment; closing a perforated flap member on the second side while keeping both flap
members on the first side closed and an opaque flap member on the second side open during the
continued assessment. The method may be repéated for the other eye of the test subject. The
method may further comprise storing results of the visual acuity assessment in a database. In
accordance withnthixshaspiegtdevibe pegsenttml/tatieys teheder hapdaded theaepatet storage medium

having stored the[eQRCORPHIRS FRABESBASIAFINSHGING XSO DG dayisreinRiedte a visual
acuity assessmena mlﬁthod, the me?od comprisin the,[_steps of:  providing a display configured to
display an BREFEN SPEPRYR SLLPEraI R e T

] e computing device coupled to the display for
controlling at leasicsisize apdasaestdapmenber ol fherfesrisksirBie KRaRINBrARIAITRPan eye

occluder cengeio shereompuigdivdeeinanth opacoBtfiingetine ey doelssendsing the computing
device for éﬁgﬁcg\dﬁ%qﬁg%%g@ %ggegg%éﬁfst subject, and wherein the eye occluder comprises
tiall ble '

two substa y opague mova ap members disposed between left end right eyes of a test subject
and the display respectively, and further comprises two perforated movable flap members disposed
between the left dihg ngttheyerphbe tepesidsjéet trdther wye optiguiesheveibid. flap members
respectively. BRIEF DESCRIPTION OF THE DRAWINGS

The method may further comprise storing results of the visual acuity
assessment in a database.

In accordance with a third aspect of the present invention, there is provided a
computer storage medium having stored thereon computer code means for
instructing a computing device to execute a visual acuity assessment method, the
method comprising the steps of:

providing a display configured to display an element of an eye test chart;

providing the computing device coupled to the display for controlling at least a
size and orientation of the element of the eye test chart;

providing an eye occluder coupled to the computing device; and

controlling the eye occluder using the computing device for selectively
occluding an eye of a test subject, and |

wherein the eye occluder comprises two substantially opaque movable flap
members disposed between left end right eyes of a test subject and the display
respectively, and further comprises two perforated movable flap members disposed
between the left and right eyes of a test subject and the two opague movable flap
members respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will be better understood and readily apparent
to one of ordinary skill in the art from the following written description, by way of
example only, and in conjunction with the drawings, in which:

Figure 1 shows a schematic diagram of a visual acuity assessment system
according to an example embodiment.

Figure 2A shows a perspective view of an eye occluder with eye flaps in a
closed position according an example embodiment.



Embodiments of the invention will be better understood and readily apparent to one of ordinary skill in
the art from the following written description, by way of example only, and in conjunction with the
drawings, in which: Figure 1 shows a schematic diagram of a visual acuity assessment system
according to%f %%‘é%f@zembodiment. 7 Figures 2B-2D show front, p?&&ygﬁé“%? Bi8ws of the eye
occluder of Figure 2A respectively. Figure 3A shows a perspective view of the eye occluder with
eye flaps in an open position according an example embodiment. Figures 3B-3D show front, plan
and side views of the eye occluder of Figure 3A respectively. Figure 4 shows a perspective view of
a compartment of a first frame member of the ey& occiuder according to an example embodiment.
Figure 5 shows a partial perspective view of a second frame member of the eye occluder according to
an example embodiment. Figure 6 shows an image illustrating a simulated implementation of a
visual acuity asseSSHER BN FUh G SNL LA B EH DSBS oCciugs) e B¥Fows a flow
chart illustra@tgespaeitatd for controlling the eye occluder according to an example embodiment.
Figure 8 shows a schematic diagram of a computer.system for implementing a visual acuity
assessment SySteE:’g%?edéﬂestﬁgﬂsag%%f%'& tta?eaﬂe%vx.%%‘%?éee%@g%'é‘agp ;[Nith eye flaps in an

open paosition according an example embodiment,

Figdres 3B-3D show front, plan and side views of the eye occluder of Figure
3A respectively. |

Figure 4 shows a perspective view of a compariment of a first frame member
of the eye occluder according to an example embodiment. . '

Figure & shows a partial perspective view of a second frame member of the
eye occluder according to an example embodiment.

Figure 6 shows an image iliustrating a simuiated implementation of a visual
écuity assessment system according to an example embodiment.

Figure 7 shows a flow chart illustraling a methqd for controlling the eye
occluder according ip an example embodiment.

Figure 8 shows a schémaﬁc diagram of a computer system for implementing
_a visual acuily assessment system and method according to an example
embodiment.

Figure © shows a flow chart ilustrating a visual acuily assessment method

-~

according o an example embadiment.

DETAILED DESCRIPTION

Figure 1 shows a schematic diagram of a \(isuai acuity assessment sysiem
100 according io an example embodiment. The visual acuity assessment system



Figure 9 shows a flow chart illustrating a visual acuity assessment method according to an example
embodiment. DETAILED DESCRIPTION 8 100 comprises a computing device 104 coupled to each of
a display 102, an eye occluder 106 and an input device 110. The display 102 in the example
embodimentYC2Yr4display of the computing device 104, e.g. a LiquitFERRIH Ay (LCD), or a
Cathode Ray Tube (CRT) screen. Alternatively, the display 102 can be other types of display whose
running sequence is controlled by the computing device 104. The display 102 is capable of displaying
symbols 108 from an eye test chart, e.g. the Landolt-C eye test chart. It will be appreciated by a
person skilled in the art that parameters such as Brightness of the display 102 and size of the symbols

are calibrated prior to use so as to pe consistent with standard testing gonditiops. In the example
embodiment ChEER SRR 8 R TUE TRER IR %]r‘% B e #azlggés nlgé C\;\?g‘naﬂyage[est subject

- oran ‘eyewear fi
(not shownyecthsieyE06canddey et Arycad #¥a wired or wireless communication with the computing
device 104 such that the computing device 104 can control which eye of the test subject to be

occluded at a partigulartime of the test t%@a?n Iscussedindetail he ic didAls.dp the system 100
of the example erﬁ@%di%r‘lg% tr{]éate‘ét subject e%ters his r‘esponses téqﬁb‘t%sggt%r%% h the input device

110, which CEMRHEREARECH R4 SoirdBtid IR RIS LURIVERATS BRI BRS (UsB)
connection. (E®Texample, Agrmaiijcystiticisispe 492heainpet deeicé/ndd udianlastwhesdit direction of
Lhe joys;ick §Hﬂ$&%{%@cﬁl¥eﬁ@ér%s%§%ﬂéﬁt% %@&@H?ﬁti%thé\ﬁl@ 1154h¢ﬂestla%@lb36 m@q&ylpe thgt is
eing shown. It reciated that ofher types of input deyice 110, includin t not limited to a
keyboard, aﬁ%?&\qﬂep‘é%&g@%}ﬂ@e?%”}ré’iﬁ(é?%gﬁ?%{ ga%%r)g%iqe?\%aﬁé%ﬁ Crgq&%ar‘\ne?%(‘:%% also be used in

alternate eri@bdihashts WapemanriesiRieg bha BRecHr Bietelst ERaft! halSemapisRcHSof the
description whisfyfelevsArmedpitiyiorinplieity pfasesiedividena safbadmfithimstarnddunctional or

symbolic regg&g%q}éqg&&@&ggmﬂpg&g&%% %ﬁdﬁmuter memory. These algorithmic

descriptions and functional or symbolic representations are the meanth used by those skilled in the
data processing arts to convey most effectively the substance of their work to others skilled in the art.
An algorithm is heie, thadegemetallgmbodiseiid febeya seffiddrrsitiéniakequbaclng off steps leading to
a desired regyll, dhyersiersnase iaseoiedwdnauplsicalisripylatiensyef altysieah quandies, such as
electrical, magnetc, ar oplicg)2ianals GaRARIE LR $e" 88 aRRICHSACBPUIRY. digmpared, and
otherwise manipu?a‘f\é(f : .

the computing device 104 can control which eye of the test subject 1o be occluded at

a particuiar time of the st (to be discussed in detall beiow).

Also, in the system 100 of fhe example embodiment, the {est subject enters
his responses 1o the test through the input device 110, which communicates with the
compuiing device 104 via e.g. a Universal Serial Bus (USB) connection. For
example, here a joystick is usad as the input devica 110 such that the tilt direction of
the joystick substantially corresponds to the orientation of the gap of the Lé.ndp!t—c

. optotype that is being shown. lt'will be appreciated that other types of input device
110, including but not limited to a keyboard, a touch pad, a rr}ouse, a tracker ball, a
head tracker or a microphone, can aiso be used in éltemate embodiments
depending on e.g. the type of eye test chart.

Some portions of the description which follows are explicitly or implicitly
presented in terms of algorithms and futjctional or symbolic represehta’etons‘ af
cperaiions on data within a computer memory. These algorithmic desdrip’cicns arid
functional or symbolic representations are the mean$ used by those skilled in {he data
processing aris to convey most effectively the substance of their work to others skilled in
the art. An algorithm is here, and generally, conceived to be a self-consistent sequence



Unless specifically stated otherwise, and as apparent from the following, it will be appreciated that
throughout the present specification, discussions utilizing terms such as "scanning", "calculating”,
"determining”, "measuring"”, "replacing”, "generating", "initializing", "outputting”, or the like, refer to the
action and préeS8LESHYA computer system, or similar electronic device, tHat/REAFIMEE and
transforms data represented as physical quantities within the computer system into other data similarly
represented as physical quantities within the computer system or other information storage,
transmission or display devices. The present specification also discloses apparatus for performing
the operations of the methods. Such apparatus ray be specially constructed for the required

purposes, Qf May. COMRYREAILEREI AL AU PORE LI RUIRILOL RIBGRACKIGRSS SRl fsivated or
reconfigured b ,a,cogﬁuter pro%trrgﬂm stored .in the com%uter. 1 h% algorithms Epdglsglna S presented
herein are RoPIEISAERT PES e U7 FarhiEalaPEORTRE A 315 5?3«5‘8&%?3?3 AT general
purpose mabtitkéranelprisd. esatbinitt. protans mdbebendissdeanihigrsiteachings herein. Alternatively,
the construction of more specialized apparatus to perform the required method steps may be

e o Db tEelreho sl Onal GRACEAL DRI ORI AL WORREALHPRR the desciiption
e pr e

below. In addition, th sent specitication also implicitly discloses a computer program, in that it
would be afparsHtes i (herdehrukinecPirset ShethaRtine FRATERAPUEFERHESTEtRGE described
herein may*“seapritifito &féectatpgomriseromife’.Theressupatdr plegiasngs. nolgertentied to be limited to
any particulgrppeamalipgdflguadeaniimpismentation dharerbiicuilhe arprssigied that a variety
of programmln%]lﬁm ua%%es a}n%codlré% ther%%)al‘t%%%ibﬁattjgsegn%) tlrrg]’%%rrnesnét aerte?csh'nt%% of the
disclosure CSRtATh&d HEREIN® RTGPEER/ “Re compu & program is not in &rided o be fimited to any
particular cEatpoy$iesy duphiies WBhnARe eBREIRRIRRMONiscc B iRt PIFTEHNAFAPTRERRI?Ean use
different coaopiilans witheti«depatiing fronedhespirisaiaaope eftibie infventiam 4Brage, Furthermore,
one or morqr%st{’tl]}%&g%%? 8&5% gomputer program may be performed in parallel rather than
sequentially. Such a computer program may be stored on any computer readable medium. The
computer readable medium may include storage devices such as magnetic or optical disks, memory
chips, or other stofagerdesit esesifitaiite fasinlisdastsgprtneéuy émaraifgurpodeecapaistites The computer
readable megiuinnayiel R IRCHPS AR ieesh aapgliipreuchasiexed Rlifinddnhthsbaternet system,

or wireless medium such as exegil_%lifiltelgcijrééhe r‘(138u errg{pg%' eerte e\ﬁ&on% se&te m. iPtaaté:GoErpputer program

when loaded ARt eXetutad on cach & genera -p_@rpos_e compu?er effsec%velyyres.u tS in an apparatus

that implem@sesiaeraleps af tREPHiTePEYHaHRISD In BefGHARHE Fiif e¥BHRe 3 occluder 106

(Figure 1) isinplayeesesthad inctetaiidiguisndAhyowstadperspeptiveulieveofiateeye aoetuder with eye

flaps in a clogedRASIt9nA6coulngan supmelc-ehdimed). BOUEN2G#D sigurkonk plan and side
e

views of the eye occluder of Figure 2A respectively. . As 'mentioned aPove, the eye qccluder 106 in
the exampl@ATHBRTEN (K EEE AT ST A L v R SORBIRER & MAEtHaREH ember 202, a
second franseraeinbér Poira Sippetirae mbled 6Bemuay hairprrearsantiesPt0weXEGhb. The eye
occluder 106 shisianialiasympBel ishaheuin aipas Hyaushdesaitdis sewian of the support

member 208. The first frame member 202 is detachably mounted to the second frame member 204 in
the example embodiment by way of e.g. a snap-fit and/or a press-fit. The first and second frame

members 202, 204" aR8&tstdheamass SREIBERIMR rARNiHBRISEMI i \RPRs % F8TBE corresponding
to left and righieyesiofattestanbjpetaparbet disppegedson siBiadilarite atyiisahe yeduddiraithe support

member 20&is dispgsed between the. oneaingsandd esisiaBave e fesinHRIs l:B09Re The ear
handles 210a, 210a are pivotally coupled tosghe‘setgﬁnd frame member 204 vja qln%es 212a, 212b
5 DA SB &

respectively"SHR SRS thaTeLE e T a&ﬁtr’%?gg FPBE Y108 fARB8%olded inward
when the eyandcishaiteretBgds rbereséditevdl thamaniprigigtstothgle spersisty 19 programming”

tanguages and coding thereof may be used fo implement the teachings of the disclosure

contained herein. Mareover, the computer program is not intended to be limited to any

particular conirol flow. There are many other variants of the computer program, which

. caih use different contro! flows without departing from the spirit or scope of the invention.



~ the solid flaps 206a, 206b are substantially parallel with a front surface 214 of the first frame member
202, thereby substantially covering the openings. Also, as can be seen in Figure 2C, the first frame
member 202 in the example embodiment comprises compartments disposed on either side (i.e.
adjacent to tﬁ‘éoté[gtlé’l%?ggt's temples) for housing actuating means for rot%ﬁﬁ@%%o?fg%)éaf%a, 206b (to
be discussed in detail below). In the example embodiment, the first and second frame members
202, 204, the solid flaps 206a, 206b, the support member 208 and the ear handles 210a, 210b are
made from a plastic material, preferably of a medical grade to avoid or minimize irritation and/or
allergic reactions to the test subject, via e.g. an injgction moulding process. Figure 3A shows a
perspective view of the eye occluder 106 (Figure 1) with eye flaps in an open position according an
example embodi%ﬂ%féffgs 1L b %%é/ tcrg%orgli"Ea p%at?Pan%ys' e \B/%WE%SF tﬁré’%r @o@%c@é&r of Figure 3A
respectivelyperiompadiie rseliel getsigvinamhessoratBip sSPoBb & ROBWSFEIRgEpendEMpystoteded outwardly
with respecicto g fisshiiasesaespher2distchhthabaneer heib-epeniBgrarenapt seaeed. In addition
to the parts ib Ve, with_r 10 FigL rRSHEAN een f i s 3A-3C, the
eye ochude%%%cg%ugr%g?%o%%ﬂgéﬁ)ﬁ%lgFﬁlgjg Egcg)él&f(%b rotatak%fi}hc%n'oeﬂ?nt(ge%gt}ostlﬁ}eér irst frame
member 2084EPSYEBRR IS 'Stz 08 M RRTIRO BRI IS UE YEE I FAMRMRISRATEPI904. As
appreciatedrgdaiperson skl ediini¢he hardtwrginsrasliof apsi3G2as:302bieac i cbmprisesta perforated

pattern of spalldhrevgirdieles:-Aignasatera selishmatariahLdswiadine theptigsangdgnsity of the

holes are ur eerstooqjt%}/ a Bp%r[%ovr}hsekillleéjdggtgn% reexlgt\:/&g %Rt,sa&d gr&ei[%%!’e Lis}fe Sneot %s%yesrsed herein.
The eye-pieces%")&lD , JABSTe mao?e?rom a transparent material; 6?or exgmB e, @?alsgor a transparent

plastic.  [Fifarévelaniits Enmcaraeiystietimpieaiempe steps chtiermieratmstasendently from the
solid flaps 206a, 206b and torn each other. That is, pin-hole flap 302a can be closed while solid flap

206a is open, o Piachalefap ARARCaDEElased i Pibols 1A 4020k AneR-Alsg, the pin hole
flaps 302a, 302h are disposed between the solid fla\é)s 206a, 206b and the. eétla-pleces 304a, 304b 12

) alt R . , |
respectively BHeP YIS ROUTABE M RETREFMR VIRE Sha8e s SPIHEehiN HoRY RidFES3tR4, 302b in a
partially operiqsesitiositenzanitastatamesalypiosmoesiieiotisiren i 2R aheve fstid flaws 206a, 206b.

In actual usgyrtheidiniBele dlans S2%s: AR B HurxarRigeaIeriment are substantially parallel to
the solid flaps 206a, 206b when in the open position, so as not to cover the eye-pieces 304a, 304b

respectively.  Figure 4 shows a perspective view of a compartment of the first frame member 202
(Figure 2) of the ey® HMIERFLBBUSIGIRSYF £5EbIN] 16 Bris@fpIe! ATBBEHMER RS compartment
provides hotsinfpfar divanasteatiag ane ansdi2e4 i Xian drepspestivoe| eoicalsandnhéahanical

e B opposie
side. In a pré’f%qlpésapeﬁ d%lﬁﬁgﬁﬁrgip aﬁﬁﬂrﬂ?&jﬁi %ﬁ,?g&? erﬁ%??&@%%e&#@ﬁ%é?é}é?q ically ones
which are substegnRay tTosinbpedes Hite-ibeg iremecnritbg Fehivsabzhably speuségshiatdly coupled to
the pin-hole $eqand-asokdHiapRs deacibee abarewivniBsgeeitodyiguwe & togirdepgnaent actuation
of the reSpe%EH‘é‘?cF'%goressJ%?rﬁ%%‘g'%%n'é‘ e Srample _%R%Q@%Bg, %%“8%3&&%9&95&% m the

actuating means 402 is transmitt om a gear 404 axially mounted to an output shait (hot shown) of
actuating méig A Ry ether ARTEHRARBIERE YIS S EFRFORC T SomRinD 19068 fefdflbA) is
mounted to. thessatitdifgsnsehjiae 408 sdapdsatithe solid flap 206a rotates in sychronisation with the
rotating member 408. Similarly, rotational motion from the actuating means 412 is transmitted from a

gear 414 axially mqunted to an output shaft (not shown). of actuating. means 412 to a rotating member
418 via a gear 416%?@ IB?H-tﬁoTet\f%ﬁ%@ﬁ“(&laé(uﬁé%wFsom(Slﬁer{’t"éﬁ rt§ L?ﬁe’ o%’ﬁﬁﬁé%é?n%@?ﬁls such that
the pin-hole figBeRRIS RS WS RINGh Batiss\FHRIHRES 6REnd MetAbERadiss 210anHaexample
embodimentags fwotsBpatisactdating sacans #8hed hikmieused oleeariyside aad theyotating

mermbers 407434345 HPREDEAY JUAIEbIE Aok 85034410, il 402 and sold fap

206a are independently actuated. Thus, the pin-hole flap 302a and solid flap 206a on one side, e.g.
the left be folded inward when the eyg ocCluder 106 Is not used, e.g. to minimize storage

space.

As can be seen from Figures 2A-2D, solid (i.e. substantially opaque) fiaps
206a, 206b are rotatably mounted to the openings such that, in the closed position,



13 side of the test subject, can open/close simultaneously rather than sequentially, thereby
advantageously reducing the time for completely opening/closing one side. In addition, by having
two separate actuating means on the opposite compartment in the example embodlment the opening
of the flaps o‘ﬁ%ﬁ%"éﬂ?@ AN be simultaneous with the closing of the flaps Bﬁﬁﬁg@ﬁff&%g side, thereby
advantageously reducing the transition time for switching the test from one eye to another. In
alternate embodiments, a single actuating means may be used to control both the pin-hole flap 302a
and solid flap 206a on one side. However, in such embodiments, the mechanism to transmit the
rotational motion from the single actuating means+b the respective flap needs to be modified and may

potentially b, e grmore ple
embodlmentﬁ‘%i?so EZ%B g IS sa%gt%ﬁggl ﬁ%ﬁ%ﬁmgrﬁ%@ leﬁhhgf%h pu%fa and fh éﬁsgc])lld flap 206a
rotate aboutf és*sd’ﬁﬂiﬁdﬁﬁﬂip%%ﬁzaltﬁ?@%ﬁb’ﬁéﬁﬂ@&’o‘%ﬁ’ﬁ@”ﬁ &ﬁé?péﬁéfﬁ%té\‘éﬁalﬁ?dﬁ%nts the flaps
may be configusedrtdrrdtigeralamt s st drarady hempentzbavis tieegekyreipositiboditgeat least the shaft

410 and/or W@'B&ﬁﬁ@%mﬂ SQ:2P &@@1@%5&@8 fr @ma&%é'}% i fﬁé@@%%@&??rs 422, 432
are prowdeq flfrst Lrame memb rnZO'_Zné%ge &IVI tandtﬁec rlngéag érlé%hcﬂmeans 402, 412
respectively %urp r?g']‘:’ e A P AR SRR ane 40 i‘fz are td'th&First frame
member 202Sr/FRiE MERBERSIARD, 430 respectively. Connectlng members, e.g. hole 424, are also
provided on the first frame member 202 in the example embodiment for coupling to the second frame

member 204 (FIOUe felexamold WiER IR AL ARLIAh B SBRRIYEHIP WA gose SRAd ipme member

204 (Figure 2A) of the eye occ uder according to an ex ?&5 e embodiment The second frame member
t

204 compridB& a%ﬁélmaafﬁa 29521 SHPREYNREETirR I et RertRR Rl 5 ARy of fastening
means 514.aTaeneiielivboani=si2 metarsis essfemivyotonrelérab 0hfier toavieil lmmgrimgrastuating means

402, 412 angrfriprosessingicldisianalrecsived fEemibpeompWindadewisestidibigyre 1), and a
communicatign interface 506 for communicating with the computing device 104. As will be appreciated

by a person FSkied in the art, the circuit board 502 in the example embodiment may comprise other'
standard components, e.g. connection interfaces (not shown) and a power source (not shown). In

addition, as can berrges froshbiguscobrdhecties anehfiztre meEnhel26d CENipiises opetings 510a,
510b where guesplacss 304ei0R (oUS A1 A SMauniiLIesRedien nirexample embodiment.

The support member 208 is osed between the openings 510a and 510p, and is.attached to the
second fran?@???’e%&r%h%r@|§&%\ﬁe‘5ﬁ q&ﬂ%ﬁﬁoﬁf fggﬁ@W&‘% TRRAESH04 in the example

embodiment further comprises connecting members, for coupling to the first frame member 202
(Figure 2A). For exarmilechinlgsos@8nnade witix Grisespmdingepr et siaas:madheyfirsiiame member

202 for a pr I, e t 0 4 Qr a snap fi Now referring to
Figures 1- 5%3‘2‘“@%}6@%%Pﬁ%%%ﬁ%%ﬁﬁ gé%%g%sﬁgg‘sar%%ﬁ ;zb E: P60 S 8escribed. The
8.1

system 100 BiEpI8yEWR R HigARfPIA2 thaRaDR-EtPRRT S Bt VAR iREPS Weseample
embodimengRashdzarsoisendpiotFmpiekaectBin s zedaspdssitle Aetherientatitas, rerg. left, right,

]chIO, ?%/V“daﬁ%iéeﬁép@%tfé’ Qﬂ%ﬁ%@&gﬁtﬂf%wmﬁ% Ht$§t;-< §§M§%éﬁﬁ@ﬁ”%ﬁ& ugfed ?t a di?tatmce
(irection ofeTap) oFtne LAndHE o IONRS. ReliTesrOtE ALESoREaTe O ma
database arkipieaiatepriniedl oatera stidlast in tie catnipte b frast 3022, 302b eaCh

comprises a perforated pattern of small through holes disposad on a solid materiai,

e.g. plastic. The size and density of the holes are understood by a person skilled in

the relevant art, and therefore are not discussed herein. The eye-pieces 304a, 304b

are made from a fransparent material, for example, glass ora t?ansparent piastic.

In the example embodiment, the pin-hole flaps 302&,' 302b operate ’
independently from the solid fiaps 206a, 208b and from each other. That is, pin-hole
flap 302a can be closed while solid flap 208a is open, or pin-hole flap 302a can _bcjz
closed while pin-hole flap 302b is open. Also, the pin-hole flaps 302a, 302b are

- disposed betwsen the solid flaps 208a, 208b and the eye-pieces 304a, 304b



It will be appreciated that, in the eximple embodiment, the computing device 104 controls each
optotype to be displayed at a random orientation, thus it is not possible for the test subject to
memorise any display sequence in advance and influence the test result. Further, the computing
device 104 c‘§ @Vé%t‘éf ously adjust the size of the optotype in relation t’g'{hseca?g?é‘mg%etween the
test subject and the display 102 for maintaining test requirements. For example, a distance of 4 m is
used in an example embodiment. It will also be appreciated that the system of the example
embodiment can work with different eye test charts and is not limited to the Landolt-C eye test chart.
15 In an example sequence, if the right eye ofithe test subject is tested first, the-.computing device
104 controls the gctuat clos bo h the | ft in- h fla 2b, thereby
substantiall{ 88v§ M tcgu ovie oP thettesrt zu q 'grt; res%%@é% \B{o e ng?t 9%1% flap 206a
and pin-hol89ke 302k iare PRItiakteerss diﬁ’éﬁ'ml'ftﬁ?cﬁ§dlb§t1@23fyﬁmmI?%ﬁtﬁevﬁﬁ’ﬂ%“ﬁéndolt C
optotypes ofthe lsgestsizticered hosingishgapsatanesef the difaidd) taientatianseandomly. The test
subject pfO\thdeeém,E?eS%mth%nﬁfﬁgtgtwa%tm GRAALe LRNdOH GiaiosnRe, Yae input device

110 in the example.embodiment e computing dévice 104 determines if the res is correct such
that if the re¥pehs8s te 88ﬁ§|st’é’ﬁtﬁf’ﬁor?80?‘(3e %O% B AR olFofEy: Etea?%%réﬁﬁ% $§ size, the
computing despesiiv@d .automatically controls the display 102 to show the Landolt-C optotypes of a next
smaller size. It will be appreciated that the termination may be based on other thresholds in alternate

embodiments. At the next smaller size, the 6, tens f%ﬁl% ying.the Lan ?%ug optotypes at
random orlentatlonsgand deﬁgrmlnlngpl e te % % ectfsgreso%ﬁses %re fgg)rtgrl—'ect1‘§lrasrge Fepeated The

algorithm con@mBas 3l %%t‘i%%ﬁéﬂ@erégﬁcﬁ%wﬁro?ﬁ%g%‘s?§dtﬂ@%‘tr5t‘é9rﬁb§ﬂﬁﬁfﬁﬁi@ct e.g.a
percentage ehtotiseine shensesdsrbatoypactidesHaldsiiddoc dmpatingiteviceah®4108cdrids the size for
further analygjs ?é% dauomaticails eXREUIRS B SREPRERIGERE tt@ateatthereet the gReqRg stage, a

pin-hole test for the ri hte e Is conducted. The left eye fl S remal_grf? the osechosmon In addition,

the right pin'G1& b5 RUpRANRLY MG h IR %58@5’] A PEmamms in the open
position. Themetﬁ)@(ﬁid%@aymgsths E&ﬁﬂﬁ?ﬁ@ﬁtﬁtﬁt(ﬁ?@@@lﬁﬂ*ﬁn@foﬁ@'ér@?ﬁ%@ﬁ@*dﬁd l8etermining if the

test subject’ §ré@§%&‘§%@ﬂ@r@fﬁ%t@é§r@ﬁ%@tﬁ%ﬁﬁaﬁtmd@ﬁm&@&@tﬁﬁa lesedat whicklthe previous
stage ended, Slmlﬁqﬁe%’deﬁs“ q e @pgéwngg) < egatg(gvlg&l}a%éjertgégg%|f4h§£eesponse is

correct such that.It responses &t nS|stentIy orr or more out of 5) at a certain display
size, the coffRAAGY TR EB4AARERINGRIS dohuBe tﬁ@i‘gls%ayafoﬁ%cgﬁﬁ% BREE:NIBI-C optotypes
of a next smaleesite Figwil hdappdepettehtratihictreaiimatinpesivelf@based on other thresholds in
alternate embodiments, 16 After the second stage is completed, the test is repeated for the left
eye using similar s e s as de crlbe above Wlih red_r%e%t“tjo the tefs%for he rl%ht eye. It% ould be noted
that the test can als® sﬁ"ﬁ‘? V\fftﬁ th'g %mg and théen réanea{e or'the Tig rng cteye It should also be
noted that tHssinseaGeRe 188 DHE ?ﬂ%ﬂ’diﬁ@@t #0eh Qt@aﬂhé%rﬁﬁéi@ fBstTEHhiRtEH. ©UtPErom the
results obtaigiegtthaseshonihersdepstsydaesanibedahoxesiaitiierexampletenvizodiprentitie computing
device 104 Selaiii'ngs 6L QiR 2A g)lltyﬁt&wga REIE fOLRASRRYGIL i testisuhiegls It will be

appreciated that the output can be in different forms, includin dlsila)%#);mt and/or auqlo output. The

score may afS8bhERRFRRINTIREE I FYRNG YLD A D15 RS EHRGASh, Y. Figure 6
shows an inTageidfustradien afsim uiiatedcingilemensenior 6 devisardraitieny femsegsasentlstem

according toan.gxamme-emedisgnit Qﬂéﬁ%d@t@%ﬁh@ﬁ@@@m@m&t@@mme eeRisgmulate the

eye occluder 106be§ Q%se/r[gbed aebov O;';'ER jta in X ce 104 I{ifhl‘t dewce 110
have the same meaning andaftf‘hc |ons as dpescrcb V{?It resgil:lgt to Fig ures ure 7 shows a

flow chart 769tﬁtimmﬁ§>arrﬁéthwtothébm@dmw@?wef@@%e&etete&dmwﬁ@?tbsahoexaﬁhme
embodimenthAtrsiging 02:rhbéh aft flap members are closed while both right flap members are kept
open. At step 704, a right perforated flap member is dosed while both left flap members are kept

closed and a right opaque flap member is kept open. At step 706, hoth right flap members are closed
while both left flap Méh%@%”g??t?é]a‘f’%%‘ﬁ ehta& ORRPALAGSEIREPS ﬂﬁ%%ﬁ%m‘% e closed while

both right flapsarentbessiasidRepictibsediafictanefnopactitsflapSnsemibeeisdgitypetatable
about a shaft 410, the pin-hole flap 302a and solid flap 208a are independently

actuated. Thus, the pin-hole flap 302a ant:[ soiid flap 208a on one side, ¢.g. the left



In an example embodiment, the right eye is assessed and the assessment ends when a first threshold
is reached. The right eye is then assessed with the right pin-hole flap member closed starting from the
same level (i.e. element size) at which the first stage ends, and the assessment ends when a second
threshold is FEAALYSHIE above steps are then repeated for the left eye. Bt SGZ@?&U’P@ %§ shows a
flow chart 900 illustrating a visual acuity assessment method according to an example embodiment. At
step 902, a display configured to display an element of an eye test chart is provided.iAt step 904, a
computing device coupled to the display is provided for controlling at least a size and orientation of the
element of the eye test chart. At step 906, an eyel8ccluder coupled to the computing device is

provided. ALsten 908, tag ey peeiudar &QRBFBQQGE*[M&%%@&PWW%Q@‘Q@@J&&%@&GCW@|y
occluding an eye of a test subject. The m and Sé/&&?p of the Eple embé')dlment can be

implemente SR %W@F%ﬁ%ﬁ%ﬁ‘%@ﬁ W?gtlgéﬁyrg ﬁﬂ'—%’@fﬂ?e 8y B

ay 56 |mplemented as
software, such as a computer program being executed within the computer system 800, and

instructing the compuierisysten), SAARCaRdUst fasamethadeghtheresanpe ambegisoens. - The
computer system 82,49 %%S&%a%-@ RIRISH MOR IR £0Z. UL MACYIER SHelgsdeuoard 804

mouse 806 ar?a oynhé‘l( not shown), and a plurality of output devices such as a display 808, and
printer 810.p® Svﬂié“é‘ﬁﬁﬁﬂﬁe‘i”ﬁ‘?o&ﬁ’e ‘é@‘?ri% égnm?ctgﬂjﬁa 8%5%&%?9?&%8%81@%7 4 suitable
transceiver gevioeagddudly eadintngdbessatsiday. thes|fiesvatobirotties testwork systeans Buch as Local
Area Netwogk (LAN)or Wide Area Network (WAN). The computer module 802 in the example
includes a processor 818, a Random Access Memory (RAM) 820 and a Read Only Memory (ROM)
822. The computer module 802 also includes a number of Input/Output (I/O) interfaces, for example
1/0 interface 824 ti5 thketisitasrausiaaityC Filsim e e rise e y8 BeRg to Ctm@bomponents of
the computesoRogidleBORaI¥pieal B oRmsndnieate i4p @0tatercannestesl b 828-and snch manner

known 10 (g BRSNS AN IS RIRUAN AT kB SHIORCRENIET MUtRaLIHIIFOG Ag@nesponding

data storage me

rive of a data storage device 830. The ap |cat| n progra a
controlled irPf& BN MRAByReRRRESHNT 838 nﬁfng‘rﬁ%B%fgogﬂ frB%dgfgﬁ?‘@ %e!'?ﬁaybe
accomplishedousiogriRiENiB20the one described above.

Furthermore, in the example embodiment, the shaft 410 is substantially
vertical, thus the pin-hole flap 302a and the solid flap 206a rotate about a
substantially vertical axis for opening/closing. In other alternate embodiments, the
flaps rﬁay be configured 1o rotate about a subétantially horizontal axis, e.g. by re-

| positioning at least the shaft 410 and/or the actuating means.

Also, as can be seen from Figure 4, resilient members 422, 432 'a_re provided

on the first frame member 202 for receiving and securing the actuating means 402,

412 respectively during assembly. The actuating means 402, 412 are further

secured to the first frame member 202 via rigid members 420, 430 respectively,

Cannecting members, e.g. hole 424, are also provided on the first frame member

202 in the example embodiment for couphng to the second frame member 204
(Fzgure 2A).

Figure b shows a partial pe_rs,bective view of a second frame member 204
(Figure 2A) of the eye occluder according fo an example embodiment. The second
frame member 204 comprises a circuit board 502, e.g. an integrated circuit (IC),
mounted thereon by way of fasiening means 514. The circuit board 502 comprises a
microcontroller 504 for controliing tﬁe actuating means 402, 412 and for processing



It will be appreciated by a person skilled in the art that numerous variations and/or modifications may
be made to the present invention as shown in the specific embodiments without departing from the
spirit or scope of the invention as broadly described. The present embodiments are, therefore, to be

- considered iWQPPé’s’B%‘éf'g to be illustrative and not restrictive. 19 CLAIMS CT/SCIRIALTE) acuity
assessment system comprising: a display configured to display an element of an eye test chart 5a
computing device coupled to the display for controlling at least a size and orientation of the element of
the eye test chart and an eye raider coupled to the computing device, wherein the computing
device controls the eye occluder for selectively o&&luding an eye of a test subject, and 10wherein the

eye occludeipampesassivadtiptaalialbuoRaadecorebEdarmemnbars dispaaeitbesween left and

right eyes of 3 kgst suplech and Hhe disniay respeaiieelicand insLsemarses i perforated movable
flap members disposed between the left ahd right eyes of a teSt subjéct and the two opaque movable
flap membé@f@%ﬁ&qiﬁlﬁ person skilled in the art,” the circuit board 502 in the example

embodiment may comprise other standard components, e.g. connection interfaces

(not shown) and a power source (not shown).

in addition, as can be seen from Figure 8, the second frame member 204
comprises openings 5102, 510b where sye-pieces 304a, 304b (Figure 3A) are
mounted respectively in the example embodiment. The support member 208 is
disposed between the openings 510a and 510b, and is attached to the second
frame member 204 using e.g. an adhesive. The second frame member 204 in the
éxampie embodiment further comprises connecting members for coupiing to the first
frame membéz’ 202 (Figure 2A). For example, holes 508 mate with corresponding
protrusions on the first frame member 202 for a press fit, while lever 512 mates with
hole 424 (Figure 4) for a snap fii. |

Now referring to Figures 1-5, an example impiementation of the‘visuai acuity
assessment system 100 is described, 'The sysiem 100 displays on the dispiay 102,
Landoit-C optotypes of varying sizes. In the example embodiment, each Eandolt—c
optotype of a certain size has possible 4-8 orientations, e.g. left, right, up, down and the
4 slanted orientations in between. The test subject (not shown) situated at a distance
from the display 102 uses an input device 110, e.g. a joystick, fo fry and identify the
correct orientation (direction of the gap) of the Landoit-C opiolypes. Resulis of the
assesément are captured in a database and/or ajso printed onto a sticker in the example
embodiment.

¢ will be appreciated that, in the example embodiment, the computing device 104
controis each optotype to be displayed at a random orientation, thus it is not possible for
the test subject to memorise any display sequence in. advance and influence the tés%
result. Further, the compuling device 104 can advantageousiy adjust the size of the
optotype in relation to the distance between the test subject and the display 102 for
mairtaining test requirements. For example, a distance of 4 m is used in an examp‘ie
embodiment. It will also be appreciated that the system of the example embodiment can
work with different eye test charts and is not limited to the Landolt-C evye test chart,



15 2. The system as claimed in claim 1, further comprising an input device coupled to the
computing device for Inputting the test subjects response to the element being displayed. 203.The
system as claimed in claim 2, wherein the Input device comprises one of a group consisting of a
joystick, a ké’Y/B&g}HP%W%Ch pad, a mouse, a microphone, a tracker ball gﬁ%" 9?8‘596‘)?%%?(6. 4,
The system as claimed in claims 2 or 3, wherein the computing device 25 controls the size of the
element of the eye test chart based on the test subject's response. 5. The system as claimed in
claim 4, wherein the computing device controls the display b display an element of a smaller size If a
first threshold is 30 reached based on the test sulbfects response. 6.The system as claimed in any one

of the preceding qlaims, Whelieindhe.R¥e, ApludghCaaRsisRs AMENRER SHEFRAERYAH 20
computing device 104 confrols the actuaiors to close both the left solid flap 206b
and pin-hole flap 302b, thereby substantially covering the left eye of the fest subject.

In the first stage, both the right solid fiap 208a and pin-hole flap 302a are instructed
to open. The display 102; typically starts with the Landalt-C optotypes of the largest
size, each having its gap at one of the 4 (or 8) orientations randemly. The test
subject provides his response, i.e. orientation of the gap of the Landolt-C oplotype,
via the Input device 110 in the example embodiment. The computing device 104
determines if the response is correct such that if the responses are consistentiy
correct {e.g. 3 ar more out of 5) at a certain display size, the computing device 104
automaticaliy controls the display 102 to show the Landoit-C optolypes of a next
smailer size. It will be appreciated that the termination may be based on other -
thresholds in alternate embodiments.

At the next smaller size, the above steps of displaying the Landof-C
optdtypes at random orientations an.d determiniﬁg if the fest subject's resbonses are
correct, are repeated. The algorithm continues until a size where responses from the
test subject are mosily incorrect, &.g. a percentage of correct responses is below a

. threshold. The computing device 104 records the size for further analysis and
automatically execuies a second stage of the test. |

At the second stage, a pin-hole test for the right eye is conducted. The left
aye flaps remain in the closed position. In addition, the right pin-hole flap 3022 is
_instructed to close whiie the right solid flap 208a remains in the open position. The
steps of displaying the Landoit-C aptotypes at random orienttions and détérmining
if the test subject’s responses are correct are repeated, starting from the séme level
at which the previous stage ended. Similar as described above, the computing
device 104 determines if {he response is correct such thatif the responsas are
consistently correct (e.g. 3 or mors out of 5) at & certain display size, the computing
device 104 automatically controls the dispiay 102 to show the Landoli-C opiotypes
of a next smaller size. It will be appreciated that the termination may be based on
other threshoids in alternate embodiments. |



actuating means coupled to each of the opaque movable flap members for actuating an opening or
dosing of the respective opaque movable flap members. 7.The system as claimed in claim 6, wherein
an actuation of the left 5 opaque flap member is Independent from that of the right opague flap
member. 8.THE %@Et’gﬂﬁgzs claimed in claim 6 or 7, wherein the eye ocdudet VRHAE! (E:"c})r%%rises
actuating means coupled to each of the perforated movable flap members for actuating an opening or
dosing of the respective perforated movable 10 flap members. 9.The system as claimed in claim 8,
wherein an actuation of the left perforated flap member is independent from that of the right perforated
flap member. 1510. The system as claimed In clajg; 8, wherein an actuation of the perforated flap
member disposed on one side is independent from ﬁ[,]aé oftthe opague flap member disposed on the
same side. Afip] HEBFEPRELTIRES BISRAMIEIRCARPSRE B aRRAS S t0 16, RheYsiHThe 20 actuating
means compirisis sirpslestdeserited. abova Nithresspsicm ths taaifrsdhia iyt sie. df elgivs 6 to 11,
wherein theygRaekudeiIthe 59 MRHSRSBRIFCHIE heary carspEsingien repesAsdiiapentrolier for

controlling the actuating means and/or processing 22 Yggalndsclyed fiasbs SomRHEng device, and

the pin-hole test is omitted.”

From the results obtained based on the sieps as described above, In the
example embodiment, the computing device 104 determines and outputs a visual
acuity score for sach eye fo the iest subjeé:t. it will be appreciated that the ouiput
can_be in different forms, including dispiay, print, and/or audio output. The score
may also be stored in the compi.;ting device for moniiaring, or comparisgn, efc.

Figure 8 shows an image illustrating a simulated implementation of a visual
acuity assessment system according to an example embodiment. In the image, the
spectacles of test subject 602 simulate the eye occluder 106 as described above.
The display 102, cbmputing device 104 and input device 110 have the same
meaning and functions as deécribed with respect to Figures 1-5.

Figure 7. shows a flow chart 700 ilustrating a method for controlling the eye
occluder according to an example embodiment. At step 702, both left flap members
are closed while both right flap members are kept open, At step V04, a right
perforated fiap member is closed while both left flap members are kept closed and a
right opaque flap member is kept open. At step 708, both right flap members are

. closed whils both left fiap members are kept open, At step 708, a left perforated flap
member is closed while both right flap members are kept closed and a left opaque
flap member is kept open.

in an example embodiment, the right eye is sssessed and fhe assessment
ends when a first threshold is reached. The right eyé s then assessed with the right
pin-hole flap member closed starting from the same level (i.e. element size) at which
the first stage ends, and the assessmeant ends when a second threshold is reached.
The above steps are then repeated for the left eye.



a communication interface for communicating with the computing device. 13. The system as
claimed in claim 1, wherein, in an initial assessment, the computing device records the smallest

element sizevggr{)gﬁ(igﬁéfgsntiﬁed by one 30 eye of the test subject, and co%q}g&%m&%gtive
e

perforated mova ap member to cover said eye for a continued assessment starting from said
smallest element size. AMENDED SHEET ITIEA/AU 21 14. A visual acuity assessment method, the
method comprising the steps of:  providing a display configured to display an element of an eye test
chart providing a computing device coupled to the display for controlling at least a size and orientation
of the element of the eye test chart; 17

Figure 9 shows a flow chart 900 illustrating a visual acuily assessment
mathod according to an example embodiment. At step 8902, a display configured o
display an element of an eye test ch‘art Is provided.- At step 904, a computing device
coupled io the display is provided for controlling at least a size and orientation of the
element of the eye test chart. At step 908, an eye occluder coupled to the computing
device is provided. At step 908,_‘the eye occluder is controfied using the computing
device for selectively occluding an eye of a test subject,

The method and system of the example embodiment can be impiemented on
a computer system 800, schematically shown in Figure 8. It may be implemented as
software, such as a computer program being executed within the computer systerm
80Q, and instructing the computér system 800 to conduct the method of the example
embodiment. ' .

The computer systam 800 comprises a compui'_er module 802, input modules
such as a keyboard 804, mouse 808 and joystick (not shown), and a plurality of
ouiput devices such as a display 808, and printer 810, '

The cdmpﬁter' module 802 is connected to a computer network 812 via &
suitable transceiver device 814, to enable access o e.g.‘ the Iniernet or other
network systems such as Local Area Nefwork (LAN)or Wide Area Netwaork (WAN),

The computer module 802 in the example includes a processer 818, a

. Random Access Memory (RAM) 820 and a Read Only Memory (ROM) 822, The

compuier module 802 also includes a number of Input/Output (I/O) interfaces, for

example /O interface 824 to the display 808, and /O interface 826 to the keyboard
804.

The components of the computer module 802 typically communicate via an
interconnected bus 828 and in a manner, known to the person skilled in the reievant
art.

The application program is typically suppiied to the user.of the computer
system 800 encoded on a data storage medium such as a CD-ROM or flash



providing an eye oedisier coupled to the computing device; and controlling the eye occluder using
the computing device for occluding an eye of a test subject and ' wherein the eye occluder comprises
two substantially opaque movable flap 10 members disposed between left and right eyes of a test
subject and HE & I‘% lr{@spectlvely, and further comprises two perforate&)ﬁ;rd%ggi g fthembers
disposed between the left and right eyes of a test subject and the two opaque movable flap members
respectively. 1515.The method as claimed in claim 14, further comprising providing an Input device
coupled to the computing device for inputting the test subjects response to the element being

displayed. 16, The method as claimed in clait 15, wherein the input device 20 comprises one of
a groub CoNARGPTaiRLRk BPYBRAl AAONGLBAANG BALFoBdDIHiOBNANGA Lacker ball and a
head tracker. 17. The method as claimed in claims reln e computlng device

controls the gﬁf@ BRI I8RYSS: BPthe &R f’e‘ﬁ"&ﬁ%‘?f‘b‘gggﬁagh *ﬁﬁée%%tafg SopfEtad & isnse. 18.
The method &&ernelyinitaliedssswh&idin th‘éecmmmgfd@@eeqﬁmmmhdammwwe display an
element of azsmaligksige ikmdmrshthrgshold Is reached based on the test subjects response. 30 18.
The method as claimed In any one of claims 14 to 16, wherein the eye ocduder comprises:

it will be appreciated by a person skilled En.the art that numerous variations
andfor modifications may be made to the present invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadiy _

described. The present embodiments are, therefore, to be considerad in all respects to
be illustrative and not restrictive.



actuating means coupled to each of the opaque movable flap membeers for actuating art opening or
dosing of the respective opaque movable flap members. AMENDED SHEET 1PEA/AU 20. The
method as claimed in claim 19, whereth an actuation of the left opaque flap ”‘?&?ﬁﬁiﬁd%@@@@dem
from that of the right opaque flap member. 521. The method as claimed in claim 1 cﬁ'e%r%%ﬁ%ﬁan the
eye occluder further comprises actuating means coupled to each of the perforated movable flap
members for actuating an opening or closing of the respective perforated movable flap members.
1022. The method as claimed In claim 21, wherein an actuation of the left perforated flap member is

Independent.from that of the right perforated flap meember. 23. The method as claimed in claim
21, wherein an Qﬁ_ﬂﬁh@n of the perforated flap member disposed on one side is independent from that
of the 15 opaque flap member disposed on the same side. 24. The method as claimed in any one

A visual acuity Bessesment sysiam comprising:
a display configured to display an element of an eye test chart;
g a computing device coupled o the dasplay for oontmlling at least a size and
orentation of the element of the eve fest chart, and
an eye occluder coupled to the computing device,
wherein the computing device controls the eye oocluder for selectively
occiuding an eye of atest subject, and
10 whereln the eye occluder comprises two substantially opaque movable flap
' members disposed between lefi and right eyes of & test subject and the display.
respactively and further comprises two perforated movable flap members disposed
between the left and right eyes of a test subject and the two opaque movable fiap

of claims 19 to 23, whereln the actuatlngsmeans comprises an electric motor

members respeciively.
15 . ‘

2. The system as claimed in claim 1, further comprislng an input device
coupled to the computing devica for inputting the test subject’s responss to the
element being displayed. -

20 3 The eystem as claimed in'daim 2, wherein the input device comprizes

ofie of & gmup_eonsisting of a joystick, a keyboard, a touch pad, a mouse, a
microphone, & tracker ball and a head racker.

4.  The sysiem as claimed In claims 2 or 3, wherein the computing device
25  controls the size of the alement of the sye test chart besed on the test subject’s
responss. : : '

5.  The system s claimed in claim 4, wherein the computing device
. controls the display to display an element of a smaller size If a first threshold is
30 | reached based on the test subject's response.

8. The system a8 dalmed in any one of the precedlng claims, wherein
tha eye ocoiuder comprises:

AMENDED SHEET
IPEA/AU




2025.. The method as claimed In any one of claims 19 to 24, wherein the eye occluder further
comprises a circuit board motorising: a microcontroller for controlling the actuating means and/or
processing signals received from the computing device, and a communlcatlort,atpbr@gggfl%mgg
communicating with the computing device. 25 26. The method as claimed | ﬁé g@ﬂ%ﬂ@g&h in
an initial assessment the computing device records the smallest element size correctly identified by
one eye of the test subject, and controls the respective perforated movable flap member to cover said
eye for a continued assessment starting from said smallest element 30size. 27. The method as
claimed in claim 26, wherein the computing devicegcontrols the eye ocduder based on the steps of.

*AMENDED SHEET 135&%&#%3@ coupled to each of thé opaque movable flap members for
aciuating an opening or closing of the respective opague movable fiap members.

- 7. The sysm as claimed in claim 8, wherein an actustion of the lefi
§ opaque flap member is indapendent from that of the right opaque fiap member.

8.  The system as claimed in claim 8 or 7, wherein the eye occluder
further comprises actuating means coupled o each of the perforated movable flap
members for actualing an opening or closing of the respeﬁive perforated movable

10 fiap membefa

9.  The system as claimed in claim 8, whersin an actuation of the left
perforated flap member is independent from that of the right perforated fiap member.

5 10. The system as daamed in daxm 8, whereln an achugtion of the
perfmraﬁed fizp member dlsposed on one side is independent from that of the -
opaque flap member disposed on the same side. '

‘ 11, The system as claimed in any one of claims & to 10, wherein the
- 20 actuating means mmprssesanelectncmomr

12. The system as claimed in any one of claims § m 11; wherein the eye
occluder further comprises & circuit board comprising:
- a microcontroller for controlling the -actuating means andior proossaing
25 signals received from the computing device, and
a communication interface for communicating with the compuﬁng davite.

13.  The system as claimed in claim 1, wherein, in an initial assessment,
the computing device records the smallest element size camectly identified by one
3 eyeof the test subject, and controls the respective perforated movable ﬂap member
{0 cover said eye for a continued assasamntstarhngﬁm said smaliest slement
size.

AMENDED SHEET
IPEA/AU




dosing both flap members on a first side while keeping both flap members on a second side open
during the initial assessment dosing a perforated flap member on the second side While keeping
both flap members on the first side dosed and an opaque flap member on the

during the continued assessment. 28. The method as claim in claims 28 0{(27 %gg%t‘? Th Qr the
other eye of the test subject 1029. The method as claimed In any one of claims ?Lﬁ to

comprising storing results of the visual acuity assessment in a database. 30. A computer storage
medium having stored thereon computer code means for instructing a computing device to execute a
visual acuity assessment 15 method, the method &omprising the steps of: . providing a display
configured to display gp ele(nv%g&,og %Lgmwwm MF@Q@% coupled to the
display for contrglling at least a size and orientation of the element of the eye test chart; providing an

eye occluder coci’JpIed to the computi c - and 20coanroII|n ?}/ e ooduder using the computing
device for selectively BEERIRS ﬁﬁ'aéﬁé §? BRI S e AR ﬁf’?ﬁtec & occluder comprises

two substantially opaﬂ%’?fﬁ@ﬁﬁf@‘?fﬁ'ﬂ%@ﬁiﬁéﬁ‘g‘ﬂ%’&ﬁﬂ Henlme s F@ﬂ“ﬁﬁﬁﬁé}'ﬂa&/@s of a test subject
and the dlspﬁay%ﬁe%mﬁaﬁdfMmebméﬁﬁwﬁb%rated movable flap members disposed 25 -
between the left and pgividien eyacsiKstiepted trfith cdnmwtp snevable flap members
respectively. confrofiing the eye occiuder using the oom;:uﬂng davlce for selectively
cecluding anieya of test subgect. and
, wherein the eye occluder comprises two substantially opaque movable flap
10 members disposed betwaen left and right eves of a test subject and the display
respectively, and further comprises two perforated movable flap members disposed
" batwaen the left and right eves of a test sublect and the two opague movable flap
members respectively. '

15 15. The method as cigimed In claim 14, further comprising providing an
input device coupled to the compuiing device for inpuiting the test subjects
response to the elemant being displayed.

16, The method as daimed in claim 15, wherein the input device
20 comprises one of 2 group consisting of a joystick, akeybaard & touch pad, &
mouse, & microphone , a tracker ball and a head fracker.

17.  The method as claimed in claims 14 or 15, wherein the computing
device confrols the scze of the eleament of the eye tast chart based on the test
25  subject's response.

, 18. The method as claimed in claim 17, whersin the camputing device
. controls the display to display an element of a smaller size if a first threshold is
reached based on the test subject's response. ‘
30 :
‘ 18.  The method as claimed in anyoneafdaum 14 o 18, whemmmeeye
occluder comprises:
' actuating means coupled to each.of the opague movable flap members for
actuating an opening or closing of the respective opague movable flap members.

AMENDED SHEET
IPEA/AU
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20, The method as claimed in claim 18, wherein an actustion of the lsft
opaque flap member is independent from that of the right opaque fiap member.

L 21. The method as claimed In olaim 19 or 20, wharein the eye occiuder
further comprises aciuating means n_:oupled to each of the perforated movable flap
members for actuating an opening or closing of the respactive perforated movabie
fiap members. |

10 22.  The method as clalmed In claim 21, wherein an actuation of the ief
perforated flap member is independent from that of the right perforated flap member.

23. The method as claimed in claim 21, wherein an actustion of the
_ perforated flap member disposed on one side Is independent from that of the
15 opaque flap member disposed on the same side. ‘

24, The method as claimed in any one of claime 18 to 23, wherein the
aciuating means comprises an electric motor. '

20 25. The method as cleimed in any one of daims 19 fo 24, wherein the eye
occluder further comiprizes & circult board comprising:
a microcontroller for controlling the actuating means and/er processing
signals recelved from the computing device, and
a communication intarlace for communicating with the computing device,

25
.26. The method as claimed in claim 14, wherein, in aninitial assessment,
the computing device records the smaliest element size correctly identified by one
“eye of the test subject, and controls the respective perforated movable fiap member
o cover said eye for a continued assessment starting from said smaliest element
30  size. :

: 27. The method as claimed in claim 286, wharein the computing device.
controle the eye occluder besed on the steps of:

AMENDED SHEET
IPEA/AU
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dlosing both flap members on g first slde while keaping both flap members on
a second side epen during the inilial assessment;
closing a perforated flap member on the second side while keaping both flap
members on the first side closed and an opaque fiap member on the second sids
opan during the coniinued Bssassment,

28.  The methad as claim in clalms 28 of 27, repeated for the other eye of
fhe test subject.

26. ‘The method as claimed in any one of claime 14 to 28, furiher
mensing storing results of the visual aculty assessment In a database,

30. A computer storsge medium having storad thereon computer code
means‘ for instructing a 'cumpming device to exacule a visual acully assessment
method, the method comprising the steps of;

providing a display configured to display an element of an eye test chart;

providing the computing device coupled fo the display for cnnt.romng at least

~ asizeand orientation of the e%ement of the eye test chart;

providing an eye oocluder coupled to the computing device, and
controlling the eye occluder using the compuhng device for seleciively

: occiudmg &n eye of a test subject, and

whereln the eye cctluder comprises two substantlally opaque moveable ﬁap
members disposed between laft and right eyes of a test subject end’the display
respactively, and further comprises two perforated movable flap members disposed
between the left and right eyes of & test subject and the two opaque movable flap
members respectively.
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