1 VI SUAL ACUI TY ASSESSMENT SYSTEM AND METHOD FI ELD OF | NVENTI ON The
present invention broadly relates to a visual acuity assessnment system and
nmet hod. BRACKERODSIND2 Various visual acuity assessnmegtr/sSsyatvensoand
met hods have been devel oped to identify and 'possibly rectify problens
related to visual acuity. In a typical visual acuity measurenent, a subject
(patient) is positioned at a fixed distance, e.g. 6 netres (m, froma
di splay with one eye open and the other eye preferably conpletely covered.
An optonetrist then 'shows an eye tes{ chart conprising a series of
characters or nunbers, called optotypes, of decreasing sizes to the subject
who attenpts to correctly identify the letot e bei ng shown using only the
open (first) WSU%@AQUX'EXIAM§$MEN h& -EEM]M&MEETHQB quantitative
measure of the ability to see an in-focus inmage at a certain, standardi zed
di stance and nmay be determined e.g. based on the smallest size of the
optotypes that are correctly identified by said eye. The test may be
r epeat edfrfErp OrEaNYENNONSEcond) eye, which can have a difference visual
acuity fromthe first eye. One problemw th the conventional visual
acuity measurenent systens and nmethods is that they usually require a
trained opt onghé ippdsent ventich BRladRNtelEO td 8 ANEUEE ScliifJsdREsBASSYRIR Nt
cannot perfor sdel f-assessnent without visiting an eye lab. In .addition,
t he conv@ﬂ?”ﬁ?@? ‘met hods are sonewhat -Manual and may thus be prone to
i naccuracy due to e.g. the patient's difficulty in conmunicating with the
Optomtrbi\tCKQﬁ 6i al coverage of the eye not being tested. Al so, sone of
t he conventional eye test charts are fixed displays. Thus, it is possible
that a patient may have observed the chart at a | arger size and nenorised
Lhe optotypes\Beabar & P LEsH: dDELahntILyl s AT kNARANIA G EShebgsul L. 2
Several prior art approaches”that 'seek to’ provi de visual aculty assessnent
wi t h var gievejorrsyiteétenty and ewasibynrastifyepiobiemsdreleted stedvistrdracgitaniol @, US
Pat ent ; i ; havi ngi. re Wy ndow
whi ch a%&é@%ﬁ%ﬁcﬁ%ﬂﬂég@%ﬁ%@?h@%%?g‘egy(gﬁ?’ gn% ip%tg'g??%%%qrrééaﬁﬁ%ﬁfor
i nput t i ngistanses gty Eceies éxpolian. a Fiselayewdh voe @yenertincane te etheasye
opt omet r badra @3Bl CHRHRI Ccdvrsl. | Ah NGhtethetrdp WRYR T shd e SR SYStREE ALR
somewhat bul ky "(i.e. not portable) and nore suitable for a conventional |ab
or clini €omprising a series of characters of numbers, calied optotypes, of decreasing sizes

to the subject who attempts to correctly identify the optotype 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 certain, standardized distance and may

be determined e.g. based on the smallest size of the optotypes 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 conventional visual acuity measurement systems and
methods is that they usually requiré a trained optometrist. Thus, a patient who
requires regular measurement cannot perform self-assessment without visiting an
eye Igb. In addition, the conventional methods are somewhat manual and may thus
be. prone to inaccuracy due to e.g. the patient’s difficulty in comAmun,icatihg with the
optometrist, or partial coverage of the eye not being tested. Also, some of the
conventional eye test charts are fixed displays. Thus, it is possible that a patient
“may have observed the chart at a larger size and memorised the optotypes before
the test, thereby giving an inaccurate test result.



US Patent No. 7367675 and 6386707 discl ose system and nethod for vision
testing which can be conducted renotely, e.g. over the Internet using a

st andar d worrelicsngat er. However, these nethods are stil lPCIeGeUdabowmNuUal in
the sense that the subject needs to be pronpted, e.g. to change the test
fromthe left eye to the right eye. A need therefore exists to
provide a visual acuity assessnent system and nethod that seeks to address
at | east one of the above problens, or at |east to provide an alternative.
SUMVARY In accordance with-a ferst aspect of the present invention,
there is provided a visual acuity assessnent system conprising: a display
confi gured t oSeYXpl RCrait appivapiesothahseel o peytdecyigyal :acuity assesgmebhput i ng

devi ce C@Hﬁ'v@ﬂ/lﬁ%déé}%eg'cﬁ rélu&amétwn 16t Bedin! di8€losdd. |F%@%&aﬁ1pl%‘ 1f5 PB&nt
orientatjon of the el ement of eye test chart; and an eye occl uder

coupl ed N8 AFEORERBUR ﬁﬂBSWv‘?'E’*"éose systems hayiRg adiqed Hevipdmmpwhidhi? 18l ce

contr ol ssiidjectepokditbudedisplay Sl aftineelaye 0n6anedidtdinpitiRYy @hefsujcbest
subject. 3

response. The need to communicate with an optometrist may therefore  be
eliminated. However, these systems are somewhat bulky (i.e. not portable) and

more suitable for a conventional tab 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
th-at,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 to 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 ieast a size and
orientation of the element of the eye test chart; and

an eye occluder coupled to the computing device,

wherein the computmg device controls the eye octluder for selec’uvely
occluding an eye of a test subject.

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



The input device may conprise one of a group consisting of a joystick, a
keyboard, a touch pad, a nouse, a m crophone, a tracker ball and a head
tracker. wo2011/087dee conputi ng devi ce nmay control the sireTsGod@oebenent of
the eye test chart based on the test subject's response. The
conputing device may control the display to display an el enent of a snaller
size if a first threshold is reached based on the test subject's response.
The eye occl uder nay conpri se: two substantially opaque novable flap
menbers di sposed between left and right eyes of a test subject and the

di spl ay respectivel y,, and actuating neans coupled fo .each of the
opaque. movan SNF NSpASHEE Doy GPMREERATIEGE &P B RPTEEIO &1 BIPIRIoS 2t he
respect i keyhuzad)uetontly pad, e inbage, aaflkesphone, a trackefbailehtiatHean taickéhe | ef t
opaque flap nenber may be independent fromthat of the right opaque flap

menber . The eye occluder may further conprise two perforated novabl e
flap nmenbers dhsposedtibetdeeiea mine cbetidl thadizd ghtheeglemeaf ofiteesye serij ect and

the two ﬁ'qé‘gBgsé'g)g@mee‘e%tlSq@ie@mgggnégspecti vely. The eye occl uder
uating nme

may further conprise ac ns coupl ed to each of the perforated
novabl e fl ap nenbers for actuating an opening or closing of the respective

per f or at ed M0YADl@nfd #Rg TRATRE | tHANGI8GEY AL I RIS ah Nbehght o8 f or at ed
flap nmenber may benfdn ependent ?¥()Cror1n¥rﬁat of e’tgﬁg riogsﬂ)té&f grfo?at edof?ap
menber . smaller size if a first threshold is reached based on the test subject's response.

The eye occludér may comprise:

two substantially opaque movable flap members disposed between left and
right eyes of a test subject and the display respectively, and

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 ﬂab member may be independent from that of
the right opaque flap member. '

The eye occluder may further comprise 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 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.



An actuation of the perforated flap nmenber di sposed on one side may be

I ndependent fromthat of the opaque flap nenber disposed on the sane side.
The act uavongimsans nmay conprise an electric notor. 4 Phe/sepemocisider nay
further conprise a circuit board conpri sing: a mcrocontroller for
controlling the actuati ng neans and/or processing signals received fromthe
conputing device, and a comuni cation interface for comunicating wth the
conput i ng devi ce. In an initial assessnent, the computing device may
record the smallest elenent size corréectly identified by one eye of the

test subject,_and control the respective perforated novable flap menber to
cover said eyl QLR MAYSHAY SOEMHIERE JicHit PPAE OPMAYSESi d smal | est

el ement si ze.g IMicREArEIRNCRr WediroRing e 6@ GcRBBSS tmeénd RAdRI es@béssiny/ ent i on,
there is ,gr?w ded a Vi SH%| acwt,t O@ssess[ﬁant met hod, the nethod conpri sing
the stepddWs 'SSEYEAIRYNE Are @§ OifiGift ed to display an el enent of an
eye test chard corpmadicdiidtgingercaaiot comgmdeicaitrey wittuiheedmpating eedespl ay for
controlling at |least a
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

respéctive perforated 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 to display an element of an eye test chart;
providing a computing device coupled to the display for controlling at least a
size and oriéntation of the element of the eye test chart;
. providing an eye occluder coupled to the computing device; and
controliing the eye occluder using the computing device for selectively
occluding an eye of a test subject.

The method may further comprise providing an input device coupled to 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:



size and orientation of the elenment of the eye test chart; providing an eye

occl uder coupled to the conputing device; and controlling the eye
occl uder weizng/ash@2conputi ng device for sel ectively occlpadisegoanoeye of a
test subject. The nethod may further conprise providing an input
devi ce coupled to the conputing device for inputting the test subject's
response to the el enent being displayed. The i nput device nmay
conprise one of a group consisting of a joystick, a keyboard, a touch pad,
a nouse, a mcrophone, a tracker ballsand a head tracker. The

conputing device may control the size of the elenment of the eye test chart
based on the ti"’@s?“@édj“é@‘[ oRaguespeMAe flap membersdispassd tisiyerneiaficandray

control ffe edespt @iest suslesttnnaisplagresiecalelp &eml | er size if a first
threshold is r?a%hed based o éhe t est aﬂubg)ect' s re o?se. The eye occl uder
may conpr i se-actuating means couple to each of the Opaque movabie flap members”for

actuating an opening or closing of the respective opaque movabl‘evﬂap 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 iwo perforated movable flap
members disposed between the left and right eyes of a test subject and the two
opague movable flap members respectively.

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.

The eye occluder may further comprise a circuit board comprising:
a microconirolier for confrolling 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 to cover said eye for a continued
assessment starting from said smallest element size.



two substantially opaque novable flap nmenbers di sposed between | eft and
right eyes of a test subject and the display respectively, and

act uat i ngvoreangsc@apl ed to each of the opaque novabl e flPap/SGeadd®n®io$ or
actuating an opening or closing of the respective opaque novable flap
menbers. An actuation of the left opaque flap nenber may be

I ndependent fromthat of the right opaque flap nenber. The eye
occluder may further conprise two perforated novable flap nenbers di sposed
between the | eft and right eyes of agest subject and the two opaque
novabl e fl ap nenbers respectively. The eye occl uder may further
conpri se act Ut sogpuiing sievioa phayacansrobtieteysfoceideneased ont tbel siaps sl e 1 ap

menbers for 4t ' : L @ik t rdror at ed
Tovabl o {1 ap SAELAA 18D ARG S el B8 A0 koL Ry DR B o
nmenber r@gedsadisigeqrandiningithe it #46SeBMERE ri ght perforated flap nenber.

An actuati on Wsidds pBRELALRHS nidridtr BRNBE kebriPaae WnMd keasing bee My be
i ndependent from'that of the osed on thg ? nme side.
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opaque flap nenber dis
The act UBETMRESnYae ?fﬁ?s@&r%?ﬁ%%eg%aﬁloégﬂ?? gg‘?rﬁff%?b fﬂ{b&@y%ecee er may
further sUMUrRE tife 6drthubl aBeadstharaNpr i si ng: a mcrocontroller for
controlling the actuating neans and/or -processing signals received fromthe
conputing device, and '
The method may be repeated 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 with a third aspect of the present invention, there is provided a
computer storage medium having stored therédn 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 éOmpqting device coupled to the display for controlliing at least
a size and orientation of the element of the eye test chart;

providing an eye occluder coupled to the compuii‘ng device; and

controlling the eye occluder using the computing device for selectively

occluding an eye of a test subject.

- 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 éccording an example embodiment.



a conmuni cation interface for conmunicating with the conputing device.

In an initial assessnent, the conputing device nmay record the small est

el ement swpeorwosi@et |y identified by one eye of the testcIsiopenioposasd
control the respective perforated novable flap nenber to cover said eye for
a continued assessnent starting fromsaid snallest el enent size. 6 The
conputing device may control the eye occluder based on the steps of:
closing both flap nmenbers on a first side while keeping both flap nmenbers
on a second side open during the initial assessnent; closing a
perforated flap nenber on the second side while keeping both flap nenbers
on the first side closed and an opaque flap nmenber on the second side open
during the copigutesaB-20Sassnedt, pldhantsideodewayr the syepeairidr boFiguke ot her
eye of tgg test.5élﬂ ect. The nethod may further conprise storing
results '?%ﬁmvl tal acuity assessnent in a database. I n accordance
with a third aspect of the present invention, there is provided a conputer
st orage nedi um_ havi r 2o phstructing a
comput ng. devt B0t S 3kE OPHIRETE DeRRRE e SUBATPRRY o Slab AT et ho
conpri si apen pesitinnggesorsiing an eparopiedintpdimelitspl ay configured to display an

el enent of an eye test chart; providing the conputing device coupled to the

display for controlling at |east a size and orientation of the el enment of
the eye test [igHies: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 eye occluder 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 assessment system according to an example embodiment.

Figure 7 shows a flow chart illustrating a method for controliing the eye
occluder according tp an example embodiment.

Figure 8 shows a schematic diagram of a computér system for implementing
.a visual acuity assessment system and method according to an example
embodiment.

Figure 9 shows a flow chart ilfustrating a visual acuity assessment method

according fo an example embodiment.

DETAILED DESCRIPTION

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



provi di ng an eye occl uder coupled to the conputing device; and

controlling the eye occluder using the conputing device for selectively
occl udi ngvenoaysi@k a test subject. - BRI EF DESCRI PTI ONPOF/SGRiEboDRAYE NGS
Enbodi nents of the invention will be better understood and readily apparent
to one of ordinary skill in the art fromthe following witten description,
by way of exanple only, and in conjunction with the draw ngs, in which:
Figure 1 shows a schematic diagram of a visual acuity assessnent system
according to an exanpl e enbodi ment. & Fi gures 2B-2D show front, plan
and side views of the eye occluder of Figure 2A refge,tive Fi gure

3A shows!3P pemepses A\FeMPHENE FevicRe! Odyerupiad Bugrcne % hé%?q f¥&n open
posi t i ono@meddr dioBGind AnaEURe@icentiadi nment . Fi gures 3B-3D show front,
pl an and side views of the eye occluder of Figure 3A respectively.
The display'102 in the example embodiment is a graphib display of the
computing device 104, e.g. a Liquid Crystal Display (LCD), or a Cathode Ray Tube
(CRT) screen. Alternatively, the display 102 can be other types of display whose
running sequence is controlied by the computing device 104. Theidisplay 102 is
capable of displaying symbois 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 be consistent with standard testing conditions.

In the example embodiment, the éye occluder 106 takes the form of an
eyewear that can be worn by a test subject (not shown). The eye occluder 106 may
be in 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 particular time of the test (to be discussed in detail below). '

Also, in the system 100 of the example embodiment, the test subject enters
his responses to the test through the input device 110, which communicates with the
computing device 104 via e.g. a Universal Serial Bus (USB) connection. For
example, here a joystick is used as the input device 110 such that the tilt direction of
the joystick substantially corresponds to the orientation of the gap of the Léndplt-C

. optotype that is being shown. lf 'will be appreciated that other types of input device
110, including but not limited to a keyboard, a touch pad, a rﬁouse, a tracker ball, a
head tracker or a microphone, can also be used in alternate 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 functiona| or symbolic representations of
operations on data within a computer memory. These algorithmic descriptions and
functional or symbolic representations are the mean$ 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 here, and generally, conceived to be a self-consistent sequence



Figure 4 shows a perspective view of a conpartnent of a first frame nmenber

of the eye occiuder according to an exanpl e enbodi nent. Figure 5
shows a paotwalosperspecti ve view of a second frane nmenbecTsGidmoeys

occl uder according to an exanpl e enbodi nment. Figure 6 shows an i nmage
illustrating a sinmulated inplenmentation of a visual acuity assessnent
system accordi ng to an exanpl e enbodi nent. Figure 7 shows a fl ow
chart illustrating a nethod for controlling the eye occluder according to
an exanpl e enbodi nent. FigOr & 8 shows a schematic diagramof a

d
et pod S S6RaTRg Bl ANBATERIShUC G shritahy Moseedlibite BRRET BRRRIOL™T ow
chart i Idemwmaahqugntwes,l slchl asaeletitiyal ansessiventophied saphatceapeable g detngan

crarm! o S8 eaheq CSTAINLED. ESEER T OMpsfed oo e o comput 1o

device 1 cou t'o eac ye occl uder 106 and an
| nput devi ce 110.

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’,

» it

“initializing”, “outputting”, or the like, refer to the action and processes of a computer
system, or similar electronic device, that manipulates 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 apbaratus for performing the operations
of the methods. Such apparatus may be specially constructed for the required purposes,
or may comprise a general purﬁose computer or other device selectively activated or
reconfigured by a computer program stored in the computer. The algorithms and
_displays presented herein are not inherently related to any particular computer or other
apparatus. Various general purpose machines may be used with programs in
accordance with the teachings herein. Alternatively, the construction of more specialized
apparatus to peﬁorm the required method steps may be appropriate. The structure of a
conventional general purpose computer will appear from the description below.

_ In addition, the present specification also implicitly discloses a computer
program, in that it would be apparent to the person skilled in the art that the individual
steps of the method described herein may be put into effect by computer code. The
computer program is not intended to be limited to any particular programming language
and impiementation -thereof. It will be appreciated that a vériety of programming
languages and coding thereof may be used to implement the teachings of the disclosure
contained herein. Moreover, the computer program is not intended to be limited {o any
particular control flow. -There are many other variants of the computer program, which

- can use different control flows without departing from the spirit or scope of the invention.



The display 102 in the exanpl e enbodi nent is a graphic display of the
conputing device 104, e.g. a Liquid Cystal D splay (LCD), or a Cathode Ray
Tube (CRWoO2eoriasmc02Al ternatively, the display 102 can becoiskeoostogpes of

di spl ay whose runni ng sequence is controlled by the conputing device 104.
The display 102 is capable of displaying synbols 108 froman 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 synbols are calibf@ted prior to use so as to be
consistent with standard testing conditions. In the exanple
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tracker ball, a head tracker or a mcrophone, can also be used in alternate
enbodi nents d t me
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"initial SQW’E@ framgu"ngnben 2@4 in (bhfe Eh@nblek@ﬁbﬁbdjmm by) V\tayeofaetgl ersrepeit
Pr 0esSCanglr 8 FOERHE Tho S!S <Olorl FhEmEhEGL A Sofakl hpalfithy
mani pul ates and transforns data repr esent ed as ysical quantities'w thin
t he conpligigransytogether fefneoperingandess sive flapy ceépsrsm@mge@ le§ a}miymiﬁal
.quant i t k@ss wg@gps\;g@ctgamgtﬁgpogggt emor other information storage,
transm ssion or display devices The present specification also
di scl oses apparatus for perform ng the operations of the nmethods. Such

appar at us rraysmraﬁ;n@@ Sbickl é%wéérumeeaﬁp@ﬁ tBRbEE B r@leBH§&p§&Weeﬁr nmay
conpri se ener al rpose cong’?ter or ot her device selecti veI y actl vat ed

or r ecomﬂ?eg eé’tff‘%ya ESHpabRAYE PRIGHAFHIRER &Wsen! iheackarslgses 10
al gori t hewe pivdtey Sgdupystl B @5 Rieend) @fa@ieN nfdrBbdt0204 maehﬁ@blsmzal @mgs to any

particul ar_co ter_ or _ other a Var i machl nes
oy be. uCEHERIAY PR GLARO T Re SHRIRCLS RATh | PRt BRUPmELchanBp e
Al t er nat ibeeblged timeardomsdr thet &y ocdludmT®esipawit abed eslgafppairatize dtoraper f or m
t he reqw g nmet hod steps may be appropriate. The structure of a

conventi 6 al""general purpose conputer-w || appear fromthe description

bel ow. In addition, the present specifi catl on also inplicitly

di scloses a ¢ I I erson
skilled in thg\%{ne%%g%&?ﬁ@g} rﬁoqb&%%gg\liﬂstéé&g 0 b%%t%ﬁggp%@set&h%ﬁgd herein

may be pdP6aRIGbeArpactatal)y owupifceie tb@@éenﬂm% S@@h’ﬂ@t an the elgpetpesitiorot
intended to be limted to any particular programm ng | anguage and

i npl enentation thereof. It will be appreciated that a variety of
progranm ng | anguages and codi ng thereof may be used to inplenent the
teachi ngs of the disclosure contained herein. Mreover, the conputer
programis not intended to be limted to any particular control flow.
-There are many other variants of the conputer program which can use
d|fferent control flows without departing fromthe spirit or scope of the

.



10 Furthernore, one or nore of the steps of the conputer program nmay
be performed in parallel rather than sequentially. Such a conputer program
may be stwoediigisi@ry conputer readabl e medium The conpecerscreadabe nmedi um
may include storage devices such as magnetic or optical disks, nmenory

chi ps, or other storage devices suitable for interfacing with a general

pur pose conputer. The conputer readable nedium may al so include a

hard-wi red nedi um such as exenplified in the Internet system or wreless
medi um such as exenplified in the GSMtobil e tel ephone system:- The conputer

program when | oaded and _executed on such a general - purpose conpute
B Focct vaIs Sacfre 2. 2858 i sl Pt Mo a Y sErace B GF e

E)r eferr edrsltrwah@dmegtber 20%,Rgtbeﬁbyi élg)stefﬁttlEilygudS\%‘p‘lng-tﬁe ﬁangyw@@cwd@t 106

Fi gure i S now.desclj i.n det ai u 2A shows er ctive view
of an eyégosteanu'de 'S %beﬁee firs g, “aefet’%s%(? godig %ﬂ“ﬁ'@ 8%55%5‘6& exanpl e
enbodi nendmpfsegucarspR Bagtis sivpaséd ontsjthet side {i.cardjsskbdetovthewsstafubjdats eye

occl uder 10 re ab the eye

occl uder te%%g n%trﬁh&é' Eﬁtggﬁe#%%défans t'ﬁattﬁgrﬁé(?gn?% @%yeweger and
conpr i segisgusdeddn dE’taarivelqwenber 202, a second frame menber 204, a support
menber 208 and a pair of ear handles 210a, 210b. The eye occluder 106 is

substantially synmretrical about an*gl ane through a mddl e section of the
support nenbeln Pggxampe pmbsdinfanknise festand segend Faget memibrsy 2@ @dded to t he

second ftr@%nﬁ%’ﬁ@ée@&“zdela ih@%u%ﬁéﬁ%é’m\@é?%@'a’ﬁ@%e By r‘(@b&é&fzﬁ)agmé‘b snap-fit

and/or a press-fi first second frane nenbers are
subst ant & Myde if"@frda @I?é’“? Btfé?rf?érp@@ﬁh’% obpERdirgs giAde e axgid qr|naipisnize

cor r espofianen tAdcRfliedidrdaciis to Brassiufedt 8k e kireRlecadn rtudlhgposed.
Simlar to a typical eyewear, the support nenber 208 is di sposed bet ween

t he openPty§S%nd rests above the test subject's nose. The ear handl es 210a,
210a are pivotally coupled to the second frane nenber 204 vi a hinges 212a,
212b respecti t he tes subj ect’ s handles

I d t ab .,.1he
7108, 5105 cahiohle BBISHRHS SIS TRE! LR s aaalEr TR0 4P U Wi, o
to m ni nege ﬂapenragua mceos:ttohlacdmdmglardeiémgﬁs e’ﬁﬁlﬁaﬂm&%lﬁrm& SBkaD ant i aI I y

parall el \%/Hoﬁt ndsslf e\%%w%%)}dh ye%]c%leeF 813 rebr%t rseggﬁc Gh 02 t her eby

subst ant © a y CCoVEt \VﬁyFl gure 2C, the
first frame menber 202 in the exarrpl e enbodi rrent conpri ses conpartnents

di d e h ' ‘st f
nousi g act ual] L5 oeeihEotibor naHAT Hpe ) 2085 3he HBRERerty' BERYFCL Lo oed
in detai puwrdwwlth respect tq thtetﬂﬁet feamrmemb@nﬁaasmthat ereeorf hatk opanidgs econd
frame megheps C%anedzﬂt dCI'lfhﬁ'\ tEQhé garfts 89§cn%@§%bo@é)$lﬁh rdpecSHRRGks BRIDEr 208

and the ear handles 210 a, froma plastic materTal, preferably
of a medPPaPs §raRE SEBN HOBI !agtmes P3G the sy Ppt'a@e?rdmetw@mcomnre@g P

reacti onﬁoreOfaatd@esdzestsosybbeetbry Moinfeddto M8 first Pathé AieniBUH SN GBI Qeess.
pieces 304a, 304b fixedly mounted io the second frame member 204. As
_‘apprectated by a person skilled in the art, the pin-hole flaps 302a, 302b ‘each
comprises a perforated pattern of small through holes disposed on a solid material,
e.g. plastic. The size and density of the holes are understood by a person skilled in
the relevant art, and theretore are not discussed herein. The eye-pieces 304a, 304b

are made from a transparent material, for example, glass or a tFansparent plastic.

in the example embodiment, the pin-hole flaps 302a,‘ 302b operate '
independently from the solid flaps 2062, 206b and from each other. That is, pin-hole
flap 302a can be closed while solid flap 206a is open, or pin-hole flap 302a can Abe
closed while pin-hole flap 302b is open. Also, the pin-hole flaps 302a, 302b are
- disposed between the solid flaps 206a, 206b and the eye-pieces 304a, 304b



Figure 3A shows a perspective view of the eye occluder 106 (Figure 1) with
eye flaps in an open position accordi ng an exanpl e enbodi nent. Fi gures

3B- 3D showmof2oomisiéopl an and si de views of the eye occl udecTsiG2étogaries 3A
respectively, In the open position, the solid flaps 206a, 206b are
i ndependently rotated outwardly with respect to the first frame nenber 202
such that one or both openings are not covered. In addition to the parts
descri bed above with respect to Figures 2A-2D, as can be seen from Fi gures
3A-3C, the eye occluder 106 further cinprises pinhole flaps 302a, 302b

rotatably nmounted to the first frame nmenber 202, and e¥ep|eces 304a, 304b
fixedl y eeeeftinalyt BUhRs §sboHl e aoied fhatthiguren 2A-3Ks shoy the PRrhale BIPS per son

skil | ed sdpet he2pit a éé]ﬁall%l ep&obssmd)raaé aﬁoﬁastraﬁaabarﬂacéa SHEP BisELGuish

per forat ed ttern of ho| e ose eria

e.qg. pId@??§ﬁ°$ﬁ e SpY ﬂ%ﬁHZQ%hgﬁgqu “ﬂ%l %pgﬂgﬁﬁﬂﬁgégé%%&£%§'b per son
skill ed the &kenpieleevidimant areaﬁlﬁbdtdﬂﬁﬂaw Quealial & et sdiics daps edshepetn. The
eye- pi ece 3Q4a, 304b are roma,trans mat er i al or anpl e,

gi ass or"VBeT MAndFaPERE BYY gﬂq cSo as not tPnC?\E ﬁk?ar%?é”ecﬁsoapé% {382;‘1?

pi n- hol erebpeqize302a, 302b operate independently fromthe solid flaps 206a,
206b and fromeach other. That is, pin-hole flap:302a can be closed while

solid flap 206a is open; or pin- hol e flap 302a can be cl osed while pin-hole
flap 302b is fdgew. 4M8ws taheeqspactwglv;eWI elpe GoeariraYrbofathe fiist foaresl bet ween

t he soli }%aﬂﬁ%tlve
Furt her, fle Hbéﬁ %gﬁg ez%t gﬁé %Elclgﬁfre‘gﬁeeﬁ?g?rQQﬁ%\?vcf@@B t? n]a%hé aps Y
302a, 30§mbp¢1n@nbél‘m %qnmartm@ﬁ Rrevdes bersirg R We polieing mﬁanérﬂo% 48d as to
di sti ngwa,?& réé?:%@@vé( él‘é@%rfcgﬁaﬁ@lnﬁéizhfahﬁgﬁc&géﬁlen?soﬁaateﬂ”ch@r‘étté’@&s Wsefirst he

pi n- hol e in the exanp nbodi ment are substantially
par al | el r@@emﬁn%%lﬁ 8“*?4"%‘&)%3”2@8@“1%@% %Eﬁarwmﬂ’@rﬁ%ﬂﬁ PiEBPISIRN @30 as not

to covero,sa;tg.t@ysed@w&cwﬁ%@orréwdrr@swﬁw@wof said ofpditeeside SIRONS 2

erspective view of a conp nment of the nenber ure 2
D TP herestad ABRPdiTR, (BAING MSPS A%, A1 1 OB S B OB DA ot The

conpart nehds Wh@wa@l@smswﬁmmg lémSpbw ragﬁ mwmg\dmmg Mékhs 42 4andhre

respective e rlc nponents rel ated. thereto. the
(rrot r e mERb B P atY JoR AR eI & Brfresd 2Bt i s

di sposedrezpeectrto Gjos 3t for Mdépehdent Rotusitiog ot e respeetide figp.conponent s of sal d
opposite side. In a preferred enbodi nent, actuating neans 402, 412 conprise
el ectric nmotors, typically ones which are substantially | ow speed,

hi gh-torque. Pot example, niparise 4@mpld 2erabedimeptar @taiopac sopiiasd fitom tthe

pi n- hol e I I [ ure 3
For 1 ndeReuamf PRsflidod o GefiudiPRGh SEEaCRY Sty ndFRREE oh bubhfl

t he exanphaft ebstivwenef acteatngi roerns 445 looh rataitng mﬁ@béf:ﬁg%lt\/iar@ gﬁ@r 402 | S
transm t hegig rf%B‘ébeQe(ﬁ%uﬁ‘Q‘hA?)% ﬁJohMte@iDtH%@%té éﬁﬂwe%ﬂe?umsslh%ﬁtthétﬁﬁé shown)

of actuatlcg means 0 a rotating ne via a gear 406. A solid
flap 20680dFiep 2852 Aptates m)amféaﬂﬁﬁ%w'tm cs*ﬁ%m’fﬁtjﬁgwﬁ?ﬂs@erm SUetHahat t he

sol i d fl aRaff¥eR M@icAt #Smi theS ¥&NERTY ﬁﬂata'ngmw lshirbRémitiel atdri G eEban4408.
Slnllarl rotational notion fromthe actuating neans 412 is transmtted

froma gé&@"mmua‘sadépﬁm PRFOHE F@T GOLFNWR (7l BCYRYFE MERBE 4dAJSMA) OB NGct uat i ng

means 4lihdnthet 418t abwgeambem%&hbbaﬂ@ gead (Figbre AApisnmbohedfioape302a
(Fi gure 3A i S no

418 such that . t i.n-hol e
{1 g 502 B EEes 99 curbiraft Bir-0rte Mo rl2e Sl WempEaigaih "' S |
t he examﬁeao&ﬁhgdnaﬁhén4ﬂ5 two separate actuating neans 402, 412 are used
on each side and the rotating nenbers 408, 418 are independently r ot at abl e
about a shaft 410, the pin-hole flap 302a and solid flap 206a are
i ndependent | ylrateuataathle Emiedinére, s twhebparbteagrt3iidg rasahsé03,di12farap 206a

on one Siuggd oﬁ'e%‘ch.tsrﬂdae Lﬁcﬁ bhe rotating members 408, 418 are independently rotatable
about a shaft 410, the pin-hole flap 302a and solid flap 206a are independently
actuated. Thus, the pin-hole flap 302a and solid flap 206a on one side, e.g. the left



13 side of the test subject, can open/close sinultaneously rather than
sequentially, thereby advantageously reducing the tinme for conpletely
openi ng/ cwonnigsuee si de. I n addition, by havi ng PCRSGepAnGHOE
actuating neans on the opposite conpartnent in the exanpl e enbodi nent, the
opening of the flaps on one side can be sinmultaneous with the closing of
the flaps on the opposite side, thereby advantageously reducing the
transition time for switching the test fromone eye to anot her. In
al ternate enbodi nents, a single actuatd ng means may ' be used to contro

both the_. | e in
such enb% r?én;ﬁgete %g'ﬁl?'}%% Cﬁﬁs%’\f" %Sga%hﬁ‘lﬂ?g%ﬁgl &}tﬁ)%}l %Q?&%gﬁeﬁwf romthe
si ngl e aihkerelyi avyaniegasudiv racusingdlg tioeiforcdmpiptelyemgsinoédcidsingoni $ided and may
potentially be nore conplex than the one described above.

Furthernore, in the exanple enbodi nent, the shaft 410 is substantially
vertical, thuls editiphnbiiohaving spyo3eoRaraied achietisg| Maars 47 HuBLPPEEHER e about

a subst t ABRNLHROS Hhe lfRpOLRneaidecERRL €
enbodi maﬁmaé&rﬁeNﬁﬁéhig!%gz:Zenﬁkeﬁr?ll ur ed t%@i‘dt ateeabgut anseullost antially

hori zont B¢ Sixu¥angoug. Wi G@Ft”ﬂoﬁ e dtarse gt then@Prasipt Sidgo thETEPOr t he

actuat| ngd ously reducifg 9% traSsifctiMe BEenitdHify e Biet forh ofeayd kent
menbers 42 32 are provided on the first franme nmenber 202 for receiving

and secu®f bert he actuating neans 402, . 412 respectively during assenbly.
The actuating nmeans 402, 412 are further secured to the first frame member

202 vi igid 4 30, t Co t hol
202 via T ot S Ephes aRiata%el FIPE BN SEMERANS e Béman® ™
enbodi mepbthf pie pmu*pile mgpt?nDZahencSeomcﬂabrm o rdner si2g@4HowegrIr @ 280h

CEDonr o ool b, e RSP BC kY (B! BlarBnd A0, Al 207
second f acietimemieens mmecr@vpeq:tweélaa r@ledem bemm&em may @Otﬂlmaiimbegr at ed
circuit O% cmﬂPléQttﬁQw {h@e(;rpeo&sgp{b fasteni ng neans 514. The circuit

board 50 sés a'm crocontro 04 for controlling the actuating
means 402, 412 and for processing 14 signal s received fromthe conputing

device 104 (Fighpé:. ﬁﬂ%@ e&Qr'ﬁBlé%ﬁ%bH%brlth%r Ease 431@6.51‘ Qlib<EAHRMp! cati ng
w th the conputing eV| apprem ated by a person skilled

in the aveticehehes ribai Pmthféﬁ d°|390§025h Q'We t‘é@(aﬁﬂj@e Bn17067 nokte nalPU ofpri se

other st en@em.én?%@ﬁt%maﬁ.s Br SpefiRgIBREINYOTh bifepliiafRte ERBbdisR))thand a
power source shown)
flaps may be configured to rotate about a substantially 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 are 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.

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

202 in the example embodiment for: couplmg to the second frame member 204
(Flgure 2A).

Figure 5 shows a partial pe‘rs,bective view of a second frame member 204
(Figure 2A) of the eye occluder according to an example embodiment. The second
frame member 204 comprises a circuit board 502, e.g. an integrated circuit (IC),
mounted thereon by way of fastening means 514. The circuit board 502 comprises a
microcontroller 504 for controlling the actuating means 402, 412 and for processing



In addition, as can be seen fromFigure 5 the second frane nenber 204
conpri ses openi ngs 510a, 510b where eye-pi eces 304a, 304b (Figure 3A) are
nount ed rwepetitisv@ky i n t he exanpl e enbodi nent. The suppOTiSGaenywer49208 i s
di sposed between the openings 510a and 510b, and is attached to the second
frame nenber 204 using e.g. an adhesive. The second franme nmenber 204 in the
exanpl e enbodi nent further conprises connecting nenbers, for coupling to
the first frame menber 202 (Figure 2A). For exanple, holes 508 nate with
correspondi ng protrusions on the f|r§€ frame nenber 202 for .a press fit,

whi | e |e§(ﬁal§ﬂ€ceﬁ%&@§orﬁ“tﬁ@ ceﬁlpﬁtlﬁgzﬁe(l Eégllé)ﬁe( uré 95, &h Q njlr'n&mca on Now

referrlngto Figures 1-5, an exanple inple ation o e visual acuity
assessmeEReragR 16 oo cpamiwicating ewith Tihe §9@Pé’ft‘ﬁ91@t?vt§=?sfbp‘éyé\sowl't e di spl ay

102, La émeﬁe@FHyOé }ﬁé@&rpfskmé’d Yi Mgk SktZ@%e clréuit B8aRX8oPlie tﬁéﬂészgﬂna%"t each
Landol t - (PdL e of certg1 n m%hasgﬁpsm ble 4-8 orientations, e.g.
left, rigymR° 'BBMOEWHS? o slangrd FOBIPPBERRAL ?8n§°'i"??°3€'f'\}\%t§ﬁa°eﬁhe t est
subj ect ((wamhowm(pmd agiolwgnkedrcatng sthioshance from the display 102 uses an

i nput device 110, e.g. a joystick, to try and identify the correct

orientation (direction of the gap) of the Landolt-C optotypes. Results of
t he assessnerih agdidiosapt capdel sean famabiger antﬂkosecahetciramié friettbeo 02 a

sticker I n pRr eci d that, in
t he exarréppné}rgg%o%%mﬁg ﬁq%edééggrrp{hfp?ﬁge E%C%SVI@ cgﬁts égl'g%. ofot ype to
be di splragla‘de@ttre%PaCammnm dheammnl@remhddmemtt Tihe SIQIDOIIOBmTh:Iee 20% it he t est
subj ect & u he test
resul t. C&%J%Wéhﬁ %rfi@'}(;e té'fhhgg eV| ce 1§lbcan a% %réceéolﬁd;me %g&&d% t he

si ze of ftamee 6’&“&%7(?@% wrrgaa@t eoradhesivRe The %mfrﬁ@evmemberhé% e;sthesubj ect
and the &aﬁ@l@¥m%9&n{eﬁf fMEREShPHdY éo‘?uﬁ&cﬁr%q%hﬁgg%%oﬁ%%%m& a

di stance of mi-s used in an _exanp I'so be
appr eci dtasee ﬂ?&‘ﬁb%rh@%()'/:&%ﬁ]%f Fﬁree@(ﬁwﬁl Boles 08 maist Wit sowesRONginch
di T f er ergroRSonLst th%hﬁéttfﬁarﬁélﬂwénﬁbé?%ﬂfbm bresti® WAR Ibadabt mSte8 XAt est
chart. cg g{ exarrpl e sequence, If the right eye of the test
subj ect Noe 24 Fé%i‘”f*l"? ra$19® ftonputi ng device 104 controls the actuators to
close both the left solid flap 206b and pin-hol e flap 302b, thereby
substantlally coverin eof t.he test su tn the first
stage, both tV¥ ‘E{ﬁ'?gé%ﬁ}'gd"?si «5;1;? BExIRE 57 e'ﬂ%”t@ {)th§0‘25a”aé?€u¢ynstruct ed
tﬁ olpen asfbssmrﬁmyaiyenﬁﬂao tiy pesaidey. Tharsystemi 100 ﬂlbﬁaisaﬁldmd diéplaptioypes of
the |ar z c vin at_one o or| tations
r andoni 3'%%%‘% ? %WS%SUB?géﬁy'"gr%ﬁsdeg tﬁ?seﬁaggbeoﬁg% éﬁ[negg ?ﬂcﬁ lrﬁ”zi’f’ n of the
gap of tdpéotypenefal ter@incgieotaspmmssiviead-B leentatirts, dgvieﬁ;engmmp, dowihenex&npl e
enbodi W%Emm@ﬂ%@%ﬁ&&' il Betlfadr %héqgst%% an8?§hdwrp slﬁatégsag%ndﬁ&ahcs correct
such t hat the responses are consisten ut of
5) at afwn tﬂw dispipg pP2yses 2e inpubslecioayifi ag. ddoistiek, 104ryandoidantify &id y

trol |
contro %oﬁ‘r@@t Qﬂlé‘ﬁ?&t@ﬁ (GftdetibR do?r\ﬁé" éa?ﬁ Jrandobhadt. @%pﬁ@ﬁ%@ I%Eul‘?s BEHle sl ler

size. It wl reC| ate e termnation ased on ot her

t hr eshol Qf§e$Sﬁ"e§F ?@r%ﬁ@ée%'ﬁﬁcﬁﬂt%? @nd/or also printed phte arfdigkerdmiilel axempieze, t he
above st&fsoditherfli Spl ayi ng the Landol t-C optotypes at random orientations
and determning if the test subject's responses are correct, are repeated.
The al gorithmcontinues until a size where responses fromthe test subject

are nostly i neeinbeabprediathd tRatPREEBAERe @ﬁbG&lh@ﬁﬁihé&ﬁ%ﬂﬁ@&e\hé’e e ow a
t hreshol d. | n@ut ng device 104 records .the SI for further anal ysi s
EPR SRy e

and aut ¢ffat S%té‘% e disRiayesi Rl 2 8f'e'itﬁté’“t ? it not possiale fohe second
st age, aheitest hobjectttesherﬁ@:f setdrey disghy seytents irc andines %ﬁld irfluendee trie t@kﬁe flaps

remain i 03|t|on ditio he r hol e ap 302a is
ot r uct B FEESES Rl G bt BPhartabeatl 2uBhieces of H open
posi t i ormptatyee mtefmwmfto dthes pishappa@etvkmnutladeéttsu@eopam yreedispiby rlapdom
orientatgd est ect ses are correct
e repenngAetC ALY ik el 3R B STRBSDT 801 B68eE age
ended. SnRqdinerggit w@%olhﬁe@pamgd thahélecﬁyn’pmwfrﬂge ammmeemddldeh’ecan nes if
the resR:?d?’ﬁﬁnth%lﬁ‘éFérn'E@)?ette§%grtg Bad i ot hrﬂ@ Jﬁ%ﬂ@mlt@%quﬁ%gﬁem ly correct
(e.g. 3 or nore out 5) at a certain display size he conputi ng device
104 automatically controls the display 102 to show t he Landolt C opt otypes
of a next smaller size. It will be appreciated that the term nation may be
based on other thresholds in alternate enbodi nents. 16



After the second stage is conpleted, the test is repeated for the left eye
using simlar steps as descri bed above with respect to the test for the

ri ght eyewol2o11zisosokd be noted that the test can al so st act/serodeovduss | ef t
eye first and then repeated for the right eye. It should al so be noted that
the test sequence can be nodified such that the pin-hole test is omtted.
Fromthe results obtained based on the steps as descri bed above, in the
exanpl e enbodi nent, the conputing device 104 determ nes and outputs a
visual acuity score for each eye to tte test subject. It will be

appr eci at ed that t he ut can di ren or s udi ng,.di spl ay,
print, and/or" zﬂﬁ‘oﬁ”@“b‘ﬁ 9ue"ﬁ?e‘fgt&eof'@"tr%¥§ 133 eﬁgs‘ékfjﬁté%pqs# ‘Jﬁa rrputl ng
devi ce fmmpsmmmdﬂwcmgnoaorcoomal’pahe gotuatas do close both Iﬂnegla‘f@scﬁldsﬂawzom i mage

yst om aBSoPENe T4 A (anere SERu AL sBrehg R A st Y R ERISEC o o
test subjnebe fig0 2tagembbtit thetrivbt eyl tarc?fiteand 06-rade ﬁma@zaaee laﬁmpmd The

di spl ay C t
roan g roper B hache, A6 bRfeah Sl UL LB RS ok L KPR
Fi gure 7sighosachahaviogy iishaar ay @oeiof] Th@t"r &N ﬂ)g ogentetionsdrandemorfiieclest ng t he
eye occl ygedo ar6adast Y réepﬁﬁee%@rmle%tﬁﬁﬂwlm@aép oftheSt BRI opiBRLE, | ef t

flap nmenbers are cl osed ~both right nenbers are kept open. At
step 704Viaghe it ‘%?é’#qeoi’bﬁ @athq aﬁa%’wb%me%sw& GRmpUing Aayiceet@4 £ | ap

menbers a&dmiagd .fc{reS%paﬁae % Bodd: RRAGHSE: ffltAD reEyisEs iafe kBRSisBRBN. At
step 706, both ri ers are Clg'?s(ﬁaev while both | eft f|a£ nenber s

a
are kept C‘?f (e. ﬁ\tgé’f @ﬁr?é’é}'t 055 83 cpRip BiF 4P° FERBEING LI whil e
both ri gbmtoﬁqbaéallyeéemfofs areedkprey mmeﬁﬂcﬁﬂ%@thﬁdlt-G)Wﬂ)ésl éPa rRxber is

kept open ex t, the right e asse ssed' and
t he assei@ﬁ‘éﬁﬁts'ﬁldg V\"Nﬁgor? 2PPS ep@{e%éﬁ%ﬁarmlgaq%g%gdpe%ﬂ $| OFnet 8gle i's

t hen asstsestdidsiib hiteimate égbbdipientshol e fl ap nenber cl osed starting fromthe
sane level (i.e. element size) at" which the first stage ends, and the

assessment ends when a second threshold is reached. The above steps are
t hen repeat edAf dine trext | shialieeysize, e above sidpsguf dispighingsha fdnomitchart 900

| ustr ablifRs W MRppASHL I ARSESSIROLRS fofe BRP0L0LAG Lo gRoEXAP e

enbodi nmen I spl ay a
eye test cmtar%emam dee algmth@tcevptlwms ur:ill 8 singurheng refpeness fc@nmeed to the

di spl I f th
e: Z ﬁeﬁ%/ t)e%t thﬁ]tgé!étdeﬁQ rh &ty GREEr e, é &ga g&-réeﬁf?%% cﬁc%hé@: r@Q;ﬁor%%b%Bé\B qp of tne

test "chart. , an eye occ er cou ed to the
corrputl nﬁ"%ﬁ%’\ﬁ%e e cenwtlaeoﬁevme §@@p’egpygs ti‘ﬁe's'%%/éorowhéﬂé\“aiygsc@?ﬁ roll ed

usi ng t hgueRiEREAlyEkedEits GesdcdBhd SRIgeGr kel occl udi ng an eye of a test
subj ect . ‘F he net hod and system of the exanple enbodi nent can be

inpl enented on a conputer system 800, schenatically shown in Figure 8. It
may be inpl emmreds@@naca‘tég@raepmmt@s & m@rnym egemc_re@mméa.errne \execut ed

wthin the ut er ssem800 a str c.o. ter tem 800 to
conduct Fﬁee(ﬁﬁ%n%)ﬁ%'ﬂa'ﬁf'xtth B’H ﬂ‘gﬁ e rg Hgolﬂ%gﬁ%%é? 'Syst em
800 conpirssasted t@@lqsut\mlenmdulgext 8&& flagROBa Fepelalhe mucﬂpeaaowubeybl@@rd 804,

QIS)uze d?gg egndélsg\{) t l thB%qﬁ:{ gﬁp-g:l@&bty%é@ a?réandléltnaorlletrXat%fns%%B%ttergn?ﬁ%gc es such

if the test subject’'s responses are correct are repeated, starting from the same level
at which the previous stage ended. Similar as described above, the computing
device 104 determines if fhe response is correct such that'if the responses are
consistently correct (e.g. 3 or more out of 5) at a certain display size, the computing
device 104 automatically controls the display 102 to show the Landol-C optotypes
of a next smaller size. It will be appreciated that the termination may be based on
other thresholds in alternate embodiments.



The conputer nodule 802 is connected to a conputer network 812 via a

sui tabl e transceiver device 814, to enable access to e.g. the Internet or
ot her networkiggsdoens such as Local Area Networ k (LAN) orcYsdeoodroe@odet wor k
(WAN) . The conputer nodule 802 in the exanple includes a processor
818, a . Random Access Menory (RAM 820 and a Read Only Menory (ROV) 822.
The conputer nodul e 802 al so includes a nunber of Input/Qutput (1/0
interfaces, for exanple 1/0 interface 824 to the display 808, and I/O
interface 826 to the keyboard 804. 16 The conponents of the conputer
nodul e 802 typically communicate via an interconnected bus 828 and in a
manner, knownAiter théeeqmodsdaossieicopipied thetest sl repeaied fartthe lefigeviesidityy carri er

and readgfi| éé’gggs%_?%awe%s?@@im Aabacish Weast ?@ghgﬁgmw idhqidat a

storage gevice e application p ogran1|s rea controlled inits
execut i oRe mptadrBaidhe desisen aamstarividt edphere Jrsd eagdhest renesidaler 3 a maybe

acconpl i ghRdkydsitRBoMAMI&?Be noted that te t8kd dedd@ncsiBRM BE inddAfbDYuch B8E SON
skilled in the art that numerous variations and/or nodifications my be

made to tNfPiphelsdatt s AnEiad on as shown in the specific enbodinents without
departing fromthe spirit or scope of the invention as broadly descri bed.

The present egbod' ments are, .therefore 0 be consjdered in all respects to
be i |1 ustrati VETRE FEU!S CEIFTE Ptsd ohdhyshsees descioed a8y, in 1S

example embodiment, the computing device 104 determines and outputs a visual

acuity score for each eye fo the test subject. It will be appreciated that the output

can be in different forms, including display, print, and/or audio output. The score

may also be stored in the compL;ting device for monitoring, or comparison, etc.

Figure 6 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 described with respect to Figures 1-5.

Figure 7. shows a flow chart 700 illustrating 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 704, a right
perforated flap member is closed while both left flap members are kept closed and a
right opaque flap member is kept open. At step 706, both right flap members are

. closed while both left flap 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 assessed and the assessment
ends when a first threshold is reached. The right eyé is then assessed with the right
pin-hole flap member closed starting from the same level (i.e. element size) af which
the first stage ends, and the assessment ends when a second threshold is reached.
The above steps are then repeated for the left eye.



1. Avisual acuity assessnment system conprising: a display configured to

di splay an elenent of an eye test chart; a conputing device coupl ed
to the di%gI2811/B#02control ling at | east a size and ori eRCASGEWIGPI4PHhe

el enent of the eye test chart; and an eye occl uder coupled to the computing
devi ce, wherein the conputing device controls the eye occluder for
sel ectively occluding an eye of a test subject. 2. The system as
claimed in claim1, further conprising an input device coupled to the
conputing device for inputting t he test subject S response to the el enent

"hput devi o’ EHr PoEng GPWaCA b R0 OMALRe 1 5ok SFbb PRI oy boar d,
a touch prehodadtBLH®y toaamamplmmbo@mtehaoak@tegbam fdidpay hﬁaﬁbttrécﬂlttd(er
4. The SMSs}ol%g/n a%selecnlngrlxtm?%nl enyecte{éltI cr;ItBart is provuded\'\a? rbg}gf‘% oMRH Qg/ 9 evice
coupled to the display is provided for controlling at least a size and orientation of the
element of the eye test chart. At step 9086, an eye occluder coupled to the computing
device is provided. At step 908, the eye occluder is controlled using the computing
device for selectively occluding an eye of a test subject.

The method and system of the example embodiment can be implemented 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 system
800, and instructing the computér system 800 to conduct the method of the example
embodiment. ’ |

The computer system 800 comprises a computer module 802, input modules
such as a keyboard 804, mouse 806 and joystick (not shown), and a plurality of
output devices such as a display 808, and printer 810.

The computer module 802 is connected to a computer network 812 via a
suitable transceiver device 814, to enable access o e.g.- the Internet or other
network systems such as Local Area Network (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/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 relevant
art.

The application progran't is typically supplied to the user.of the computer
system 800 encoded on a data storage medium such as a CD-ROM or flash



controls the size of the elenent of the eye test chart based on the test
subj ect's response. 5. The systemas clainmed in claim4, wherein

t he conpuwOnglidsvioce . controls the display to display a&oTsGemsnnodos a
smaller size if a first threshold is reached based on the test subject's
response. 6. The systemas clainmed in any one of the preceding
clains, wherein the eye occluder conpri ses: two substantially opaque
novabl e fl ap nenbers di sposed between left and right eyes of a test subject
and the display respectively, and 18 actuating nmeans coupled to each of

t he opa for ctuatln an _openi n |.osi of the
Fespect e TBN et RD 1 BE Mg h bR bRl et RS Rl Gl ol s

cl ai med idatx stdrages, dewher@On dire aapliedgtioonp@granhnds Iredd ampacprerofiédin nenmber i s
i ndependenbdfdimby MR Pbedsls: Bhaht | PRARUR ls@aﬁ@ m?epgrogram data maybe

accomplished using RAM 820.

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 in all respects to
be illustrative and not restrictive.



8. The systemas clainmed in clains 6 or 7, wherein the eye occluder further
conprises two perforated novable flap nenbers di sposed between the | eft and
ri ght eye¥03f11981®dt subject and, the two opaque novabl ECT{SEB0ORAPES s
respectively. 9. The systemas clainmed in claim8, wherein the eye
occl uder further conprises actuating neans coupled to each of the
perforated novable flap nenbers for actuating an opening or closing of the
respective perforated novable flap nenbers. 10. The system as
claimed in claim9, wherein an actuatii®n of the left perforated flap nenber
IS indepe(gj?g@h fromthat of the right perforated flap nenber. 11.
The syste %I ained in claim9, wherein an actuation of the perforated
flap menber di sposed on one side is independent fromthat of the opaque

flap nmenber disposed ; . i 12. The systemas clained in
any one of cl a1|s'ms %‘\"glgbi%,gs%ﬁ%r%%s%m?ﬁfesygg Tjg?'inﬁas'ﬂ%‘ans conprises an

el ectri c not ora display configuged Phdisgigy tie gieasent loAameye tast ahgrtone of clains 6 to

12, wherein t chider j L cUi €O i sing:
a mcrocontr oﬁeg@%@)@%c%nt r 0?‘}452,%51?[1%’%%%??029&&@2’?{@55# %?E%r'z%cgegs%{si ng
si gnal s r@tasiaiien of fenelementceitpeeyaiesiedaré@ndand a communi cation interface

for communi catgigedclidbPEo RSP thBLoRPYLRS device, 14. The systemas
claimed in claim8 wherein, in an initial assessnent, the conputing device

records the sh¥Iareist thel epmppting Aevicsr petaly theefitg focelgdpy fomeslegdvedf tie

test subj&eludirdfsh §@NGDlest sdgedtespect i ve perforated novable flap nmenber to
cover said eye for a continued assessnent starting fromsaid small est

el ement si ze.
2. The system as claimed in claim 1, further comprising an input device

coupled to the cemputing device for inputting the test subject's response to the
- element being displayed.

3. The system as claimed in claim 2, wherein the input device comprises
one of a group consisting of a joystick, a keyboard, a touch pad, a mouse, a
microphone, a tracker ball and a head tracker.

4, The system as claimed in claims 2 or 3, wherein the computing device. -
controls the size of the element of the eye test chart based on the test subject’s
response.

5. Thg system as claimed in claim 4, wherein the computing 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.

8. The system as claimed in any one of the preceding claims, wherein
the eye occluder comprises: d :

two substantially opaque movable flap members disposed between left and
right eyes of a test subject and the display respectively, and

actuating means coupled to each of the opaque movabie flap members for
actuating an opening or closing of the respective opaqué movable flap members.



21 15. A visual acuity assessnent nethod, the nethod conprising the
steps of: providing a display configured to display an el enent of an
eye test wbavniespsoavi di ng a conputi ng devi ce coupl ed t opchscdi®pbagys f or
controlling at |least a size and orientation of the elenent of the eye test
chart; providing an eye occluder coupled to the conputing device; and
controlling the eye occluder using the conputing device for selectively
occluding an eye of a test subject. 16. The method as clained in
claim15, further conprising providi§ an i nput device coupled to the

conmputing devjce for inputting the test. subject's response tp. the_el enent
bei ng di spl a;?ed. The syspeni-ﬁs %ﬁ@%?h@ﬁ'n&é’ cY‘f%sz%c?ni ﬂ&B?téﬁWﬁ)@,e Gherein the
I Nnput  deapagiae dlappiarses ivimelepéndeng fromthatofdhestigtppatuafiipysmbek, a keyboard,
a touch pad, a nouse, a mcrophone, a tracker ball and a head tracker.

18. The method as clained in clains 15 or 16, wherein the conputing device
control s the &i ze Toke $ysterelasnelaimasf int teinesyy & aredt whdreint theasyes ooiuddre t est

subj ect PR 0 1 i I |m 4, wherein
t he corrpfid{t{]ﬁz device hggrﬁe{f gfa?stg? H;em%,a'sgel?%y'q'te ﬁﬁéﬁsg‘?g@&%&e@%ﬁﬁe% t)e]ﬁ a

smal | er &dzEght edes jaf s3 tepir sdbietidand the dwiee @pragise inQyableh8ap egembensj ect ' s

r eSpONS&egpectively. 20- The method as claimed in any one of clainms 15 to 19,
wherein the eye

9. The system as claimed in claim 8, wherein the eye occluder further
comprises actuating means coupled to each of the perforated movable fiap
members for actuating an opening or closing of the respective perforated movable
flap members.

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

11. The systefn as claimed in claim 9, wherein an actuation of the
perforated flap member disposed on one side is independent from that of the
opaque flap member disposed on the same side.

12. The system as claimed in any one of claims 6 {o 11, wherein the

_actuating means comprises an electric motor.

13. The system as claimed in any one of claims 6 to 12, wherein the eye
occluder further comprises a circuit board comprising:

a microcontroller for controlling the actdating means and/or processing
signals received from the computing device, and

a communication interface for communicating with the computing device.

14, The system as claimed in claim 8, wherein, 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 perforafed movabile flap member
fo cover said eye for a conti’nued aésessment starting from said smallest element

size.



occl uder conpri ses: two substantially opaque novable flap nenbers
di sposed between |eft and right eyes of a test subject and the d

I spl ay
respecti V\gpﬁpné%&ﬁoz actuating neans coupled to eacRCOSGHR/ ‘f)“gﬁue

novabl e fl ap nenbers for actuating an opening or closing of the respective
opaque novable flap nenbers. 22 21. The nethod as clainmed in claim
20, wherein an actuation of the left opaque flap nenber is independent from
that of the right opaque flap nenber. 22. The nmethod as clained in
claims 19 or 20, wherein the eye occl ddler further conprises two perforated
novabl e fl ap nenbers di sposed between the left and right eyes of a test

subj ect and the two opaque novable flap nenbers respectively. 23.
The net hod as 16l ai Aedsuah acliyyi aasg2smahiemethedt the reghod copdieingfthe tsheps

conpri segysactuating neans coupled to each of the perforated novable flap

menbers for actuating an opening or closing of the respective perforated
movabl e fl ap PEMIRG 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 éye fest chart;
-providing an eye occluder coupled o the computing device; and’
- controlling the eye occluder using the computing device for selectively
occluding an eye of a test subject.

16.  The method as claimed in claim 15, further comprising providing an
input device coupled to the computing device for inputting the test subject’s
response to the element being displayed.

17. The method as claimed in claim 18, wherein the input device
comprises one of a group consisting of a jéystibk, a keyboard, a touch pad, a ‘
mouse, a microphone , a tracker ball and a head tracker.

18.  The method as claimed in claims 15 or 16, wherein the computing
device controls the size of the element of the eye test chart based on the test
subject’'s response.

18. The method as claimed in claim 4, wherein the computing 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.

20.  The method as claimed in any one of claims 15 to 19, 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

actuating means coupled to each of the opaque movable flap members for
actuating an opening or closing of the respecti‘v.emopaque movable fldp members.



24. The nethod as clainmed in claim 23, wherein an actuation of the left
perforated flap nenber is independent fromthat of the right perforated
flap menb&P 20117081602 55  The method as cl ai med in clainfﬁgﬁcﬁﬁgpgﬂﬁsan
actuation of the perforated flap nmenber di sposed on one side is independent
fromthat of the opaque flap nenber-di sposed on the sane side. 26.
The nmethod as clainmed in any one of clains 20 to 25, wherein the actuating
means conprises an electric notor. 27. The nmethod as clained in any
one of clainms 20 to 26, wherein the eﬁ% occl uder further conprises a

circuit boardggonprhsiri&hod as qlain@d%cdlélﬁpm,r\mﬁéréih SPBcteatibr ef tHengfit he
actuati ng nmeans and/ or pI’,OCGSSIC%%f glergnal s received fromthe computing

devi ce, &RIY EFNMGAIREALS BAEPSH e of s iFRPAY Y EPRIMERTPPhe conput i ng

devi ce. 28. The nethod as clained in claim?22, wherein, in an

initial asses nt,. the conputin evi ce regor the smgl | est el enent size
Correct 1y 1 dend: 11 260 Bye A AyA et et TR bherdf e 8t it EFne
respect i Vertiperdoongises two webiomitéd apvabktiap membensedisisaied mwedrothealetont | nued
assessnent starting from.sai I t..el | Ze. . The
met hod asangl Ea{gﬂr;e yel%n of:laaitgnézglfa%e%%? rllth h@gggé%ﬁ{ei ﬁ‘g? Vaé\%i ﬁaep c"&)eanl?%r s the
eye occl udspechesled on the steps of:

23. The method as claimed in claim 22, wherein the eye occluder further
comprises actuating means coupled to each of the perforated movable flap
members for actl;xating an opening or closing of the respective perforated movable
flap.members. '

24.  The method as claimed in claim 23, wherein an actuation of the left
perforated flap member is independent from that of the right perforated flap member.

25, The method as. claimed in claim 23, wherein an actuation of the
perforated flap member disposed on one side is independent from that of the
opaque flap member disposed on the same side.

26. The method as claimed in any one of claims 20 to 25, wherein the
actuating means comprises an electric motor.

) 27.  The method as claimed in any one of claims 20 to 26‘, wherein the eye
occluder further comprises a circuit board comprising:
a microcontroller for controlling the actuating' means and/or processing
signals received from the computing device, and '

a communication interface for communicating with the computing device.

28. The method as claimed in claim 22, wherein, in an initial assessment,
the computing device records the smallest element size correctly identified by one
eye of the iest subjéct, and controls the respective perforated movabie flap member
to cover said eye for a continued assessment starting from said smallest element
size.



closing both flap nmenbers on a first side while keeping both flap nenbers
on a second side open during the initial assessnent; closing a

per f or at SNOR2DHYSHALer on t he second side whil e keepi ng PE®SG20098p0498 nber s
on the first side closed and an opaque flap nenber on the second side open

during the continued assessnent. 30. The nethod as claimin clains
28 or 29, repeated for the other eye of the test subject. 31. The
nmet hod as clainmed in any one of cl ai 15 to 30, further conprising storing
results of the visual acuity assess in a database. 32. A

conput er storage nedi um having stored thereon conputer code neans for

instructing a conputing device to execute a visual acuity assessnent

met hod, the r%%-hodﬂt%ﬁﬁth%q A% Cf%egt”é&a“@f 28, Wherﬁf‘"b?hedi:?f@p'éi'r@i g%‘f'%ﬁ/

confi gur @shtlo®s BTk dY.clabBecdRBB BN thé sepseye test chart; providing the

conput i ng devhce cgu&ted to the dis I?¥ for.cgntrolligg at | east a size and

orientation of°¥RRPaNdRe pergpet L ae{})'é idg WhiR PEPing PSTY IARGCINCER/ A" occl uder

coupl ed & eetdrel sdnppdi dgirdetie dejal assessment; control ling the s eye occl uder

using s e conBULLg SARKIAE 1 mRlis L YRR UL U8 o8y Ao PorfnbSS!
members on the first side closed and an opaque flap member on the second side

open during the continued assessment.

30. The method as claim in claims 28 or 29, repeated for the other eye of
the test subject.

31. The method as claimed in any one of claims 15 to 30, further

comprising storing results of the visual acuity assessment in a database.

32. 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 diéplay configured to display an element of an eye test chart, -

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

providing an eye occluder coupled to the compu.ting device; and

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



