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Vision is involved intimately with almost every aspect of a person’s daily life. If
a person’s vision deteriorates then usually so does the person’s quality of life.

Vision can be divided into three conceptual layers, seen generally in Fig, 1. An
optical layer 100 provides for the focusing of light onto a photosensitive layer of tissue at

10 the back of the eye, called the retina. A functional layer 102 (formed by the retina)
contains photosensitive cells which can detect various colours, motion and form, and
convert these to mervous impulses which are sent to the brain. The third layer is a
percepiual layer 106 which is a part of the brain that constructs a picture from the light
information sent from the eyes. ‘

15 During the last century, many tests have been developed to measure aspects of
the vision process, and three groups of professionals, optometrists, ophthalmologists and
neurologists, have had the responsibility divided between them for carrying out the tests
and treating the problems involved.

Optomeirists are scientifically qualified and in general measure and treat

20  problems associated with the opticai layer 100. As optometrists are usually the first to
deal with a patient having a vision problem, optometrists often detect problems in the
functional and perceptual layers 102,106. If a pathological problem arises in area 102 or
106 optomeirists generally refer patienis to the professionals best qualified to treat these
problems. Ophthalmologists are medically qualified and normally measure and treat

25 problems involving both the optical layer 100 and the functional layer 102, This group of
professionals will typically diagnose and treat diseases of the eye. Problems occurring in
the perceptual layerl 106 caused by other diseases affecting the visual procesé are usually
referred to a neurologist. Neurologists are psychiatrically and medically qualified, and
treat the problems occurring at the perceptual layer 106 when the vision process is

30 affected by other perturbing abnormalities in the patient’s brain.

It is routine for people experiencing some vision problem to visit an optomeirist
to have their eyes examined. The equipment used by the optometrist for examination is
mainly lens-based. Since such equipment is often heavy, bulky and very sensitive, it is

generally not suitable for transport. Such equipment is often quite expensive.
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(d) calculating from said recorded actions at least one aspect of the visual
20 functioning of the subject; and
(e} calculating at least one corrective lens prescription for the human
subject from said at least one aspect of the visual functioning of the subject.
According to a second aspect of the invention there in provided a computer
program element comprising computer program code means to make a computer execute
25 aprocedure to:
adjust at least one setting of a video display of said computer such that a

sequence of graphic objects displayed on said video display conforms to a pre-defined

appearance;

display said sequence of graphic objects on said video display to test the visual
30 functioning of said human subject,
record at least onc action of said human subject performed in response to the
display of said sequence of graphic objects;

calculate from said recorded actions at least one aspect of the visual functioning

of said subject; and
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for the human a) a server having:
20 a first memory for storing an application program and one or
more fest results from visual testing of a human subject;
means for receiving said one or more test results;
means for transmifting said application program;
means for processing said one or more test results to calculate at
25 least one aspect of the visual functioning of the human subject; and
means for calculating at least one corrective lens prescription for
the human subject from said at least one aspect of the visual functioning of the
subject; and
b) a client computer having:
30 a display device for displaying a sequence of graphic objects to
the human subject;

means for receiving said application program;
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According to a fourth aspect of the present invention there is provided a
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conpri SitBgst®) a server having:

display on said display device to measure an optical power of one or both eyes of said
subject;
wherein said further tests are selected from the group consisting of:
tests of visual acuity;,
tests of spherical power;

tests of cylindrical power; tests for astigmatism; and
tests for near visual acuity;
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Brief Description of the Drawings

A number of embodiments of the present invention will now be described with

reference to the drawings in which:

Fig. 1 shows the conceptual layers of the visual system;

Fig. 2 shows a data flow structure illustrating how the visions tests incorporating the
embodiments are distributed and analysed;

Fig. 3 shows the basic layout of an Internet web page on which the vision tests

are presented;

Fig. 4 shows a schematic data flow diagram illustrating the interrelationship between the
vision tests;

Fig. 5 shows a more detailed data flow diagram of the sequence of the vision tests;
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di stri buted and anal ysed; Fi 3 ; basic’ | ayout of an Internet web
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data flow di agram impbUsie Afukiged € A | &t Lo he t | sl on
tests; Fig. 5 shows lg nor e det%i Fledﬁlg@e@g{ngl(gﬁwéng?g%?%rﬁo tﬁgneélgg’get%ecgﬁgf
the vision tedtigmapgnissbenber 2004 5 Fig. 6 shows an exanple of a

prelimnary test reggly sﬁgwg:bgp}}eﬁ)@g{,-&@u&dqﬁg}g{gﬁl%ﬁqﬁgg@gn; Fig. 7 shows a

schematic data flow diagramillustrating the analysi's of —opti cal

Fig. 12A shows a visual object used in assessing astigmatism;

15 Fig. 12B shows two further objects used in the assessment of astigmatism;
Fig. 12C shows alternative objects used in the assessment for astigmatism;
Fig. 12D shows alternative objects used in the assessment for astigmatism;
Fig. 12E shows alternative objects used in the assessment for astigmatism;

Figs. 12F and 12G show two example patterns used in testing gross visual

20 acuity; ) _
Fig. 12H, 121 and 12J show three example patterns used in testing visual acuity;
Fig. 12K shows a test window used for testing near visual acuity ;
Fig. 13 shows visual objects used in assessing peripheral vision;
Fig. 14-shows an image used in assessing macula integrity;

25 Figs. 15A, 15B and 15C show visual objects to be displayed on a video screen in

order to test a child’s visual performance;
Fig. 16 shows visual objects used in assessing a patient’s binocular vision;
Fig. 17 shows objects used in assessing a patient’s ability to fuse images;
Fig. 18 shows visual objects used in the testing of stereopsis;

30 Fig. 19 shows a computer system on which the vision testing may be carried out;

Fig. 20A shows a computer screen display for the contrast/ brightness tests;
Fig. 20B shows a computer screen display for the colour red test;
Fig 20C shows a computer screen display for the colour green test; and

Fig. 20D shows a computer screen display for the colour blue test.
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astigmatismtest; Fig 10E illustrates the functioning of an alternative
embodi ment of the first astigmatismtest; Fig. 11 shows a boxed C object
used in visual acwftg 20Esdhiows 2 digsragnmati/view ofie @mpiitn streahfisdty o6 te slae
assessing ast ) 15 Fig. 12B shows two further objects used in the
assessnent of Eﬂ?gltl Fig. 12C shows alternative objects used in the
assessment for ast |E;g¢é!t0Fshqawsﬁ$l@lobi@|BE)h@ivxscaibr@ion&@stve obj ects used in the
assessnment for astigmatism obj ects used in the
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bi nocul ar ,vi s Ws obj ects used in assessing a patient's
ability td fullse{emlten%gﬂéqnoﬂtén% 18 shows visual objects used in the testing

of stereopsis; 30 ﬂiﬂgﬂotqglsmdmn&%ﬁhi)éﬁépsﬁ‘;élﬂ% QPFIRACemPEFRTsy thy Yifion
testing may bt%%? dhthg%sfﬁﬂtdnagugélég Tk%%l&h@?fﬁnﬁy Wféhﬁéd SSHERMotH bt Or

the contrast/ tness shovis nput er screen di spl.ay
for the col omqurment @Emedegc%@t@fmmteé Wdh?)mt@flt @@P@éﬁastéﬁts B‘P%&OIPB‘Feftlﬁe

col our green tg@%ﬁﬂy @dﬁﬂecté'a @2 oIS ARWSS theORBRU TR Beb EWW W) SPAlaNy hdeksstibe
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a conput ens sc# @@ﬁhe@og}ﬂu@y apwhiplythe g.}agp@tlc evaluation is undertaken
The method of vision testing described herein is preferably practiced using a

conventional general-purpose computer system 1900, such as that shown in Fig. 19
wherein the processes of Figs. 2 to 18 may be implemented as software, such as an
application program executing within the computer system 1900. In particular, the steps

20 of the method of vision testing are effected by instructions in the software that are carried
out by the computer. The software may be divided into two separate parts; one part for
carrying out the vision testing methods; and another part to manage a user interface
between the vision testing methods and the patient. The sofiware may be stored in a
computer readable medium, including the storage devices described below, for example.

25 The software is loaded into the computer from the computer readable medium, and then
executed by the computer. A computer readable medium having such software or
computer program recorded on it is a computer program product. The use of the
computer program product in the computer preferably effects an advantageous apparatus
for vision testing in accordance with the embodiments of the invention.

30 The computer system 1900 comprises a computer module 1901, input devices
such as a keyboard 1902 and mouse 1903 and output devices including a printer 1915 and
a display device 1914, A Modulator-Demodulator (Modem) transceiver device 1916 is
used by the computer module 1901 for communicating to and from a communications

network 1920, for example connectable via a telephone line 1921 or other functional



bal ance tést. Fig. 20F shows visual objects for size calibrati on2§§ (Eeh’tbcr2004
Det ai |l ed Description Including Best Mbde 5 Vision testing in an optometry
clinic nornally involves the extensive use of Ienses. Disclosed hereinis
a vision analysis systemthat does not require the use of |enses. The
elimnation of the Ienses is acconplished by a conput er--__ba_s‘e_dp vision ..
testing systemincorporating prograns whigh allow tr]e vision testing to be
carried out on a video display uglt, suchf as a conptjtertnpn![torR, a?g whi ch
may be perfor . | ocaLi o remote from an optometrist. Reno
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20 disk drive 1910. In some instances, the application program may be supplied to the user

encoded on a CD-ROM or floppy disk and read via the corresponding drive 1912 or 1911,

or alternatively may be read by the user from the network 1920 via the modem

device 1916. Still further, the software can also be loaded into the computer system 1900

from other computer readable medium including magnetic tape, a ROM or integrated

25 circuit, a magnefo-optical disk, a radio or infra-red transmission channel between the

computer module 1901 and another device, a computer readable card such as 2a PCMCIA

card, and the Internet and Intranets including email transmissions and information

recorded on websites and the like. The foregoing is merely exemplary of relevant
computer readable media. Other computer readable media may be practiced without

30 departing from the scope and spirit of the invention.
The method of vision testing may alternatively be implemented in dedicated
hardware such as one or more integrated circuits performing the functions or sub
functions of vision testing. Such dedicated hardware may include graphic processors,

digital signal processors, or one or more nricroprocessors and associated memories.



-7 medium The nodem 1916 can be used to obtain access to the |nbehHaghineha
other network systens, such as a Local Area Network (LAN) or a Wde Area
Net work (WAN). The conputer nodul e 1901 typically includes at |east one
processor unit 1905, a nenory unit 1906, for exanple formed from

sem conductor random access nenory 5 (RAM and read only nenory (ROVM,’

i nput/output (1/0 interfaces including a gideo interface 1907, and an I/O
interface 1913 for the keyboard 1902 and nouse 1903 and optionally a
joystick or mcrophone (not illustrated), and an interface 1908 for the
nodem 1916. A st or akje. dehbwe al@d9orksofplatn, flofw pathi200yior Part|of the ¥isiondesti@Bhar d

disk drive 1 . . i [ < - | ¥ 14V @h{cpot
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and in a manner Ich results 1n"a conventional node of operation of the
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sem conducy,or ;iemprYo 11308 atd @ WikidnNpeBRAS Withleld wdae oadsd Z8e dptietli ve
1910. In sonme 1nstances, the application glgpggram may bg s%gg go tﬁ
user encodedmanager 225 Rascotnifeofspd clipicak valifalipR APIaR: 224 b §
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network 1920 via the nodem device 1916, Still further .S ;%%%go an

ce th
al so be | oadetel¢ase 6f thseslinisiah preastindipn gesHits oBror togieass: pfcthe ¢ 205bl e

nedi um i ncl udifgy "B BRbinet BB inAs RN RY adchiRgidhRdr 254 tat Gidistrvica has been
magnet o- opti cal éfi sk, a radio or infra-red ;e%a Em’ Ssi an‘%’?ﬂ nne 4bet. en the
conput er nmbdubeforngd aad dhaimeyment ks hegtk recgiv rr% £ @Foquaty et d® B Pas a

PCMCI A card, .afflctel®o kit SiFstalatian dystdih B Aedask 1296 | d¢diting fmmeibt instétaion, $iaisons
and information recorded on websites and.the Tike. e f.oregoing is nerely

T
exenpl ary of rlovepgihe aufosatigpascessingpdifinancial ffpnsactqng S ‘er readabl e
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dedicated har %V&E&C&H‘}/aﬁhgt%nus?&egrﬁah .!B%thptjl’ng ?a(\aivsasn%rtﬁé processed data are then stored in
the clinical database 226. Test data from the clinical database 226 are passed t_o a
diagnostic module 228, in which the data may either be analysed automatically by a
diagnostic assistant pi'ogram 700, depicted in Fig. 7, or analysed by a legally registered
25 optometrist. The results of the diagnosis are then tabulated as patient/client results 230,
which are then stored in the clinical database 226, and also forwarded to the pgtieilt via an
email system 232 operable via the PTN 212 and WWW 202,

The marketing information system 238 is linked to a sales information system

240 which transfers information to a supply information system 242. The sales
50  information system 240 and the supply information system 242 are both linked to the
accounts database 234, Goods that are disseminated via the supply information system

242 are sent to patients by surface mail 246, either by delivery via the post office or by

courier.



digital signal processors, or one or nore mcroprocessors and asigﬁga(%t %Cr2004
menories. 28 Decenber 2004 8 Fig. 2 shows a network of data flow'p

200 for part of the vision testing system typically operating fromW|th| n
or associated with the host conputer 214, which mnay be fornmed by a server
arrangenment of conputers. Software which enables the di agnostlc eval yati-on
to take place is stored on a conponent conputer system 214:" The 5 cohputer
system 214 includes a web host 216, an |nforrrat|on managenent systemto

support the functio echnl nd an optonetry manager
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sales 30 information system or mat
both |inkéd tdfed H%a@cewn@f@rmmmamdmsmss@gbms airbinedin govliragse Theratiedsovi a

the supply inf ghusf b QAsisy Sh&web page 322 where patients are able to purchase optometric
goods. The vision shop 322 has a link to an information web page 324 which contains

general information about the visual system, a description of eye anatomy and eye

diseases, a description the neurology of vision, and simulated images of how the world

25 appears to someone with vision problems.
If a patient elects to proceed with the diagnostic evaluation, the eye test web
page 310 provides a link to a test set-up 312 which calibrates the video display 1914 used
by the patient such that objects displayed to the patient during the testing have a
standardised appearance. Once the test set-up 312 is complete, the patient may proceed to
30 web pages which interactively perform a series of preliminary tests 314, static tests 316

and dynamic tests 318.

| Fig. 4 illustrates the sequence in which the eye tests 310 are performed. The test
sefup 312 is a prerequisite, and performs various calibration steps. After this, a number of
preliminary tests 314, static tests 316 and dynamic tests 318 are performed. Each set of



242 are sent to patients by surface mail 246, either by delivery,y etnlib% 004
post office or by <courier. 28 Decenber 2004 -9 The PTN 212 connects fﬁ
Wrld Wde Wb 202 either directly via standard telephone |ines, or
alternatively by an Integrated Services Digital Network (ISDN) 208. The
PTN 212 can also link to the Wrld Wde Wb 202 via a radi o communi cati on
system 210, a cellular tel ephony system 208)-or a satellite communication
system 204. 5 A patient gains access to the vision test di agnostic
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to a test set- 312 h calibrates the video display 1914 used

pati ent such RH#R°Hb ’Ee ARHVE PITEOY Sttt 2t h@toﬁhﬂ}lﬁf’wpliﬂé Qoneem!@gtrf:lnganhave
a standar di sfets aﬁnﬁapme:a iRl hﬁ&%%%ﬁé@%sﬂﬂ bty idsc ﬁ%%lhﬁﬁ Gest 506, 4
ic

pati ent pr. oc 0 ages i nteractively performa seri ®s of
prelin na?%// t‘@{ te§tt gﬁé‘sﬁgsﬁ whijq dackground, a visnal acuity test 522 on a red
background, a visual acuity test on a green background 524, a visual acuity and pathology

detection contrast pattern test 525, astigmatism tests 526 and 527, a test for the possible
presence of cataracts and other diseases 532, a test 534 of macula integrity, a test of
peripheral vision 536 and a test 538 of colour vision. If the patient is a child there may be

25 two further tests 528 and 530, the first to detect saccades and the second to detect visual
peripheral scanning skifls. Tests 532 and 534, which test for possible presence of
cataracts and changes to the macula are used only in the case where the patient is an adult.
The dynamic tests 318 incorporate four tests of binocular vision 540, 542, 544, 546. Bach
of the above-noted tests will now be described in greater detail.

30 Test File Download Rouiine

The object of the load file step 312 is to install an application program file on the
patient’s computer 1901 which is configured to interact with the host computer 214,
representative of the Web host 216. The application program file is in ActiveX document

or Java format, or such similar computer language to allow operation as a hypertexi-




and dynamc tests 318. Fig. 4 illustrates the sequence in which e
tests 310 are perforned. The test setup 312 is a prerequisite, gggece}/n%erzom
perfornms various calibration steps. After this, a nunber of prelimnary
tests 314, static tests 316 and dynamc tests 318 are perfornmed. Each set

of 28 Decenber 2004 -10 tests 314, 316 and 318 may be usgd t.0 assess the:
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display 1914 cannot be adjusted to give a standard rectangular display, then a message is
displayed on the display 1914 advising the patient not to continue with the tests.
Screen Size Test 506 ‘

25 The eye tests 310 are based largely upon the patient’s responses to grey-scale
and coloured images of known size. Since the size of the images is likely to change with
screen size and resolution, it is important to either standardise the screen size and
resolution or to adjust the images displayed to be the correct size when displayed on
various screen sizes and resolutions.

30 With typical personal computers, the screen resolution can be found by the test
program direcily interrogating the operating system running on the computer 1901,
Examples of operating systems include Windows® manufactured by Microsoft
Corporation. The actual screen size is however, not recorded anywhere. To determine

the screen size, a test has been devised in which a line of programmed length is displayed



of the above-noted tests will now be described in greater detail 5 ﬁ)o Tes er 4
File Downl oad Routine The object of the load file step 312 is to ? W
application programfile on the patient's conputer 1901 which is

configured to interact with the host conputer 214, representative of the
Web host 216. The application programfile is in ActiveX docunent or Java
format, or such simlar conputer |anguage-t®»-allow operation as a hypertext
28 Decenber 2004 -11 aware document in an Internet browser, such as
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the tests. Scréen Size Test e eye are argélfly upon
the patient's ’Feélsponses to grey-scale and col oured i mages of known si ze.

Since the size of tAghd8HESadiSwhirk Mleedofirol N ELaM0b 600 pixels, is to display an
20  image fo the patient that contains lines (or other objects) of different lengths. The test
program then asks the patient to use the mouée pointer 1903 to click on a line that is, or is
closest to, say, 10 cm fong. The line which the patient selects is then used to calculate the
screen size, '

Screen Contrast and Colour Test 508
25 It is important that the display 1914 is adjusted for both black and white contrast

and colour to ensure that the tests which are sensitive to contrast and/or colour are

standardised and carried out correctly.

The screen brightness and contrast are usually adjusted by the patient, while the
relative intensity of the three colours used to make up colour images is usually set during:

30 manufacture of the display 1914, or by electronies repair technicians.

' The contrast/brightness of the display 1914 varies according to the ambient
brightness of the area (room) where the video display 1914 is located. If the area has
mixtures of natural Hght (daylight) and artificial light, the brightness/conirast may vary
congiderably. |



screen size and resolution, it is inportant to either standardi segtfle. 12004
screen size and resolution or to adjust the inages displayed to E the
correct size when displayed on various screen sizes and resolutions. 30
Wth typical personal conputers, the screen resolution can be found by the
test programdirectly interrogating the operating systemrunning on the
conputer 1901. Exanples of operating systEms include Wndows(r) -
manuf actured by M crosoft Corporation. The actual screen size is however,

not recorded anywhere. r he. sgr ize, a Lest has been
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patient sel eahslcfisid fieNsdaferquires SR Gl bat&nt he screen size. Screen Contrast
and Col our Test SOEH1 . .
20 e adjustment for the three primary colours (red, green and blue) is similar in
that it uses seven coloured squares varying in intensity from the full colour to black. Each
colour (red, green and blue) is separately adjusted, in a fashion similar to Fig. 204, as
seen in Figs. 20B-20D. ’
It is most often necessary to increase the intensity of one colour, as the three
25 electron guns supplying the colours do not seem to degrade ai the same rates.
The colour intensities are varied in a fashion that weights the feinted colours
more heavily than the brighter colours.
Any colour adjustments can be saved in the program memory 1906 and used at a

later stage to adjust images and backgrounds, to ensure that the tests use standard colours,
30 Sereen Glare Test 509

Before eye tests 314 preferably commence, the patient is also required to
measure or mark out three distances, 40cm, 100cm and 300 cm, from the video display

1914, as the tests 314 will be carried out with the patient’s eyes positioned at




25 It is inportant that the display 1914 is adjusted for both bl an
white contrast and colour to ensure that the tests which are seﬁgf??wgmf%m4
contrast and/or colour are standardised and carried out correctly. The
screen brightness and contrast are usually adjusted by the patient, while
the relative intensity of the three colours used to nmake up col our i nmages
I's usually set during 30 manufacture of tjae display 1914, or by ’ -

el ectronics repair technicians. The contrast/brightness of the display 1914
vari es accordin %o qu anbieq& bri ghtness of the area.groon) where the

vi deo di spl ay PIOEATRe] distangss from the widey display §9140 These Sistagresae ippartant ipht
(dayl i ght) andnsurd accineiyplas bisgiltacuityhauribs wih tReashcent rast may vary
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the patient il akkedblio sqedis@002 e vixitilg hSitthgwt tiddhakured distaasd oABDOAE, the
external gont : ' t.he video.di ay..1914 so to make the
seventh s qﬂarlgea(ﬁ%% éP%IQESE%cg%gtg rcg iy by ﬁgﬁﬁg Bi?e )ﬁélﬁ‘g 3?%635%52 g & Hepigeblug he
patient is asheekRroendfj0ds If sihsqubres git hrewert canforiaisly tiedinthe edsbispadsed. Irtghee | ef t
six grey scalg, sqQUaLes seen, . 20 The adj.ustnent for the three
primary col ours ?r ed%?géﬁggﬁda%ﬁﬁ%e&la? grfv%o?%?]%i lﬁlpa{rf‘\g?e Vew eaélysog\}g‘?l
col oured squasBares;2002i thg paticritris asksd toyadjusdor bloek fhil dffending Uight & fepdétion tizach
col our (red, ; [ r adjusted, in a fashion simlar
Co Fig. 20A c%é:‘f)ﬁf%r EﬁQﬁiaf’ llé'f‘fl)to oBrradt B p%b%lx. |
20 The patient is also asked to make sure that the room lighting conditions will
remain unchanged during the tests.
The environment fanction 510 is a set of instructions relating fo room lghting,
glare and measuring distances from the computer display 1914, '
Preliminary Tests 314
25 The preliminary tests 314 are of a screening nature, and involve a test for visual
acuity 512 and a test for astigmatism 514. The tests 314 are carried out by the patient and
analysed by a program running on the local computer 1901 to determine whether the
patient’s vision is within a normal range, or whether further help is required.
Visual Acuity Test 512 ,

30 . The first of the visual efficiency tests is referred to as the “growing E” test and
gives an indication of the functioning of the optical layer 100 and functional layer 102.
The test 512 is devised to obtain an accurate measure of the visual acuity of the patient’s
eyes and is run ini an interactive fashion over the WWW 202. A corvesponding traditional

test would normally be carried out in an optometry clinic by examining fixed



seen in Figs. 20B-20D. It is nost often necessary to I ncrease th‘isb@é%%}%dm
of one colour, as the three 25 electron guns supplying the col olirs S [ORTe)
seemto degrade at the sane rates. The colour intensities are varied in a
fashion that weights the feinted colours nore heavily than the brighter
colours. Any col our adjustnents can be saved in the program nenory 1906 and
used at a later stage to adjust images anrb-backgrounds, to ensure that the
tests use standard colours. 30 Screen dare Test 509 Before eye tests 314

preferably co . hwgtient i s _al uired to . nmeasure or rk out
three dist anc«?gdg%glcj-t mntequUutr‘?fzgf‘lanibﬁané%% %ﬁ%ﬁ?‘%&ﬁe tﬁ“?ﬂ%erﬁ‘?t’é’ﬁlt%ﬁggiﬂ%omas
the tests 314 appirbte Himncamalletatuts inpiokidehe widdrirenie 6f RHESSIRATRS hPORRbaRdd 28
Decenber 2004 “}i&ﬁhg{lﬁgﬁer m ned di stances fromthe video display 1914.

These di stances are Inpoftant to ensure accuracy, as visual acuity varies
with test distance. A¥hengh&ig 9f the grosineR sdsieses &uk bRk dishialPjects000YLlGRWNET €
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the test is passed. If glare rom somne urce in
envi ronment | WgBIerl@03 Heprpssaabiant battgn iofn displayed puahesidd0dizplay hed4p Afthic patient S
asked to adj uhicl 1 ROl 0SB Jahiolle @ Lt don the . connut er
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sure that thel$donthe yra prereldy dinses fromd e 159 opaiin growthangrenients of 2gmtnhe

tests. When the patient can see the direction of the gaps in the letter E, the paiient asks the
20  assistant to stop the growth of the E object 910 by clicking the mouse 1903 over a

direction arrow button icon 920. If the direction is correctly named by the patient the

assistant records the result. If the response is not correct, the test is repeated until three
correct responses are made. The then current size of the E object 910 is recorded.
Two controls are available to adjust the speed of the test 512. One such control
25 adjusis the time delay interval between pressing the Start button and the start of the
display of the E object 910. This is useful if a patient conducts the test without the help
of an assistant, as the delay allows enough time for the patient to get into the test position
before the test 512 starts. A delay of between 0.5 and 20 seconds can be selected. The
second speed control allows adjustment of the object growth speed. This is the time
30 interval between display of successive E objects 910. This is useful if the patient has poor
vision, as the test 512 will reach the larger objects more quickly. The object growth
speed can be varied from 0.5 to 5 seconds.
The test 512 is performed at two distances from the screen, 40 cm, and either 300
cm or 100 cm, depending upon the patient’s gross visual efficiency. The testing distance



The environnment function 510 is a set of instructions relating tg boom, . 004
lighting, glare and nmeasuring distances fromthe conputer displ §/ <
Prelimnary Tests 314 25 The prelimnary tests 314 are of a screening
nature, and involve a test for visual acuity 512 and a test for
astigmati sm 514. The tests 314 are carried out by the patient and anal ysed
by a program running on the | ocal conputer1a901 to determ ne whether the
patient's vision is within a normal range, or whether further help is

required. Vis | Tes 12 30.Th irst of the visuyal efficienc
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255). 10 A set of written instrudtsuehwuitsofivep agditn t he video display

1914 indicating how the patient is to run the test 512, and how to set up
t he view ng d atis t commended that the tests should be carried
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angle to the axis are blurred to a grey colour. This is shown in Fig. 10B, where a
20  line 1010 indicates the axis of astigmatism. _

The astigmatism test 514 is designed to work in an interactive fashion with a
patient over the WWW 202. The test 514 was devised to ob;cain a basic measure of the
astigmatism of each of the patient’s eyes. A corresponding traditional test would
normally be carried out in the optomeiry clinic using a seties of cylindrical lenses, The

25 current inferactive test 514 uses a black fan-shaped visual object 1000 displayed on a
white background as shown in Fig, 10A.

The patient uses the mouse pointer 1903 and mouse button to draw on the fan-
shaped object 1000. The patient is instructed by the program to cover the left eye and to
observe the centre of the fan-shaped object 1000 with the right eye. If the surrounding

%  lines are perceived to be of equal blackness, then the patient is to hold down the left
mouse button and draw a horizontal red line 1020 across the image as shown in Fig. 10C.
If some of the lines are perceived to be much blacker and/or thicker than the rest, then the

patient is instructed to use the left mouse button to draw a red line 1030 across the blacker
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The inverse of the angular spread in degrees is used to calculate the percentage
of astigmatism. Typical levels are: mild (less than 30%), medium (30 to 60%), and
significant (greater than 60%). Thus, the narrower the spread, the greater the
astigmatism,

25 The test is repeated with the left eye open and the right eye covered.
Results of Preliminary Tests

The resulis 516 of the preliminary visual acuity test 512 and astigmatism 1 test
514 are displayed in a graphical form as shown in Fig. 6. Based upon these two tests the
patient is advised whether or not to seek further help, or alternatively, that their eyes are

30 within the normal range.
Static Tests 316

The static tests 316 are a series of tests designed to examine, in detail, several

aspects of the patient’s vision, including measurements of the spherical and cylindrical

abnormalities of the optical system of each eye, and to also screen-for some eye diseases.
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20 and scored and finally a d1scnmmat10n test 519 which uses a large stationary boxed C

object 1100 shown in Fig. 11 to estimate a gross visual acuity.

Using information from the first three qualitative tests, and subsequent
quantitative tests, the program uses internal logic to enable it to adjust the tests used to
obtain measurements that will give the optimal results for each patient. The program

25 follows one of several courses of action depending upon whether the patient was a child
or an adulf, whether there was a large or small refractive error and whether there was
pathology indicated.

For example, a near normal patient might be given the distance acuity C-test 520,
the confrast pattern tests 525 and the astigmatism test 526 or 527. A child patient with

3s  reading difficulties might also be given the same tests adjusted for their age and in
addition the saccades test 528 and the child performance test 530. Altemnatively, an adult
with a large refractive error and pathology indicated might have the test distance of the
distance acuity C-test 520 and the contrast test 525 altered from 300cm to 100cm and be
given the peripheral field test 536 and macula integrity test 534.
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The peripheral visual field test 536 is used to examine the sensitivity of the
20 retinal photoreceptors to both white and coloured light. Reductions in sensitivity in
various regions of the retina are indicative of several pathological conditions including
glancoma, macula degeneration, diabetic retinopathy, retinopathy, optic nerve head
diseases and neurclogical disorders such as stroke, cranial tumounrs, ete.
In adults, a macula degeneration test 534 is used to identify sigris of deterioration
25 of the macula, whilst in children a saccades test 528 is used to detect accuracy of
performance of visual object refixation. '
Prefilter Contrast Pattern Test 517

‘The test 517 was devised to obtain a qualitative assessment of the presence or

absence of neurological or pathological conditions and gross refractive abnormality. The
30 test uses an object 1265 shown in fig. 12F and an object 1270 shown in Fig. 12G. The
objects 1265,1270 are each 8cm square-shaped grey-scale sinusoidal contrast test patterns
on amid grey background. The lines in the objects 1265 and 1270 are displayed in both
horizontally and vertically and when viewed from 300 cm will have angular frequencies
of three and six cycles per angular degree. The horizontal pattern 1265 has an angular
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and mild pathology problems. High contrast levels indicate very large refractive

problems, various pathologies and neurological problems.

Patient History Questions 518

A series of questions are presented in multiple choice format on the patient’s

25  visionrelated medical background and their behaviour under various environmental
situations and using symptomatic analysis to determine whether any vision related
problems are present. For exampie, patients are asked whether they can easily read the
time on their watches or the fine print on the labels on a food container. Points are
allocated depending on the patient’s response. The allocated points are used as an

30  indication of certain visual problems. The set of questions is designed to seek out
common optometry problems and pathology. The results are scored and used along with
the prefilter contrast pattern test 517 to indicate the best course of action for further tests.

To do the test 518, the patient may either sit in front of the computer and tick
relevant check boxes on the video display 1914 using the mouse pointer 1903 after
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as being able to see or not see the gap and its direction, The test is repeated for the other
eye.
White Visual Acuity Test 520
_ The test 520 was devised to obtain an accurate measurement of the visual acuity
25 of the patient’s eyes. A corresponding traditional fest would normally be carried out in

the optometry clinic by examining fixed predetermined letter sizes on a standard letter
chart.

The test 520 uses, also from Fig. 11, four black visual objects 1100 randomly

displayed on a white background, each one similar to the alphabet letter C, but rotated

30 such that the gap is facing up, down, left and right respectively. Each object 1100 is

referred to as a boxed C object. The test 520 uses a partial border or box area around the

C object to elicit the visual phenomenon known as crowding, in which Ietters are more
difficult to identify if close to each other. |
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response. The balibrofah edingQhe kfbudd §9045 GHd 35 @dﬁeﬁtﬂ Lt@ﬂhg%%ﬁ& %fc%%jf%fgk‘{bo

vi sual problens. The set of qtgestlons I's de |gne‘g to Seek out ~co

optonet ry Br oSTREOD AFmALL $iz0 19 @y Veryrlpgse sien i the soresn. SBwrhwated Gcbbirse il 08l stueg

with the prefidgeefoionb 186 mupal f&HkRELeSH, %nttﬁel%aﬁféﬁtc&ﬁ%eé {l&% dB@&font%g 5€
ep

of action for furt e{?pteéttﬁ' To do_ the test 518, atient nmay ei © sit
in front of tﬁ@’?&ﬁ% & Cifit PRk asks decpgisiantdn stop thogiewtoaf thidoxedd@ object

di splay 1914 Wmmﬂhﬁnng&ﬁmﬁ@iwbﬁbve}Mﬁ(ﬁfar&ﬁTBSﬁesﬂpl? K

readi ng t he mJII;.i gd e choice question thenselves. Al ternati ése@g%:&’ﬁéggésem
assi stant may"te8d"the questions aloud and tick the patient's reply.

Vi sual Acus Di scri Miwatommlses bvdhBieth ia%iu&t&ﬁé speed o tgs‘?\sbé.eg)ngt%o Inae
I'n patle

for high sphepical,.and/ or. cylindrjcal refractive error s “The
i nf or mat i on gé‘inﬁgalay t"g?ﬁva]t W%W?eé‘sieies% m@ogé‘é‘f Petfonyiogdithe part of ieodisgley ofither om
the prefilterbowmdiragdct t 800, Bddisanehul ife pRidot BHduss MethR adbond Wihohthg8%s N
deci di ng whi ch are .pe nosl&)f%ptﬁrogr_lat.e followng tests to run to give the
optimal resul Ts*Fifab @8 dta & palient G, 1 g9k ke dheactegionasition. oBjectime e8P on
a white back gintzwatican be set in the range between 0.5 and 20 seconds.

20 The second speed control allows adjustment of the object growth speed which is
a time interval between display of successive larger boxed C objects 1100. This is useful
if the patient has poor vision as it increases the size of the boxed C objects 1100 more
rapidly. The object growth speed can be varied between. 0.5 and 5 seconds.

The test 520 is performed at two or three distances from the display screen 1914

25 depending upon the size of the refractive error, the distances being 40 cm, 100 cm and/or
300 cm. At each distance, the test 520 is mun for the left eye and the right eye
individually. Each run of the test 520 is repeated four times to obtain an average object
size at which the direction button icon 920 was selected. This gives an idea as to visual
function for close up tasks and for more distant tasks.

30 Red Visnal Acuity Test 522

The test 522 has been devised to obtain a more accurate measurement of the
visual acuity and refractive status of the patient’s eyes, when carried out in association
with the white and green visual acuity tests 520,524. Visnal acuity is normally carried out

in the optometry clinic by examining black letter sizes on a standard white background'



which is placed stationary in the centre of the video display scr )
shown in Fig. 11. 10 The gap in the boxed C object may bg fgcinﬁgiﬁh%ﬁvxzmm
direction. The size of the object may vary fromtine to time to suit |ocal
conditions. The patient is given instructions on the video display 1914 and
/[ or programred voice instructions as to howto run the.test, and how to
set up the'view ng distances. It is reco nded that the test 519 be
carried out by two people, the patient angggn assistant. 15 It is also
possible for a single person to performthe test, but with alittle nore
difficulty. TderéRst t&é%s'tﬁae@meesmelﬁmramicsisamtobpcmnwmgpedmthewﬁte nrimadi ng

by selecting a Start tton, icon

with one eye EBUE/'EY 52‘5%8 P %8'{}%8 ﬂt?y(?ﬁ? %ﬁlﬁayfﬁgg W%P P ﬁ‘ P?{Ffﬁ at a
di stance of 3@85,a)0). aodcwhgaepﬂahusémmuamermoﬂm arei srpumytheﬂq«dajmteh@tst i s
asked to tell the sj st ant t her the

boxed C obj eclﬂlel‘ﬂ RO “?Je‘i:stcir%‘h ngde s aZ’?"%‘a lg‘?ir% llilamsnf/lilft |h§
recorded 3s bRso® dlitre Tlielsmmna)rt‘m&useémlilktﬁo@ﬂplm(]ts direction. The

test is repeated foilbt herpgé‘% gg@ﬁ%ﬁgtsgmﬁgagod\@esﬁﬁed%ﬂé MﬂIee\%htes%guaTgﬁnfyeSt

520 was devised to renmen e vl sual acuit
of the patientess SWeShe/paﬁmnewdmtgmumdm ihereateen ewd /mmrdgmmmemo;cebe

carried out in I
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1100 is referred t@hamstaszaou\eﬂweemsastantsmg@gtessmgéy saleﬁtmgtthe
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known as crovxa s are nor to 1denti
cl ose to each mghﬁzeomemerdtﬂplayzmdl TEQOb%ptéll@(eIanmslméIZ?@fom FPS?W

test, 520 uses JheelaRkt YnbSht Bludk b B 86 igplioh B %af:ﬁthe‘iétteﬂh%%@ﬂts

used woul d t h&KP i ven
i nstructi oms (askstthmasmlstd:ettodtcw[thtagromdf theboxed &t Omcééi%ﬁbeﬂf ecfipg the direction

| nstructi ons %ls,m%vq%lptgﬂv 954 uglﬂg tﬁ&rﬁ%&sgsﬁg?a and b@f&‘f\é fvﬂ) StiltrotiPard I&@all\ébﬁ% @E_]ust

di st ances. e test O be carried out
peopl e, the pa]na spaed cfifbe test. dsifisstaantrols the‘heﬁeaiew inferys} brtweqngelegting %6

person to pertormm LRfmb &8k ofle dgmayvtﬂfttﬁb Bodel I l)%e&‘)f 190, didid {sGredutided if the
patient conducts the test unassisted.
20 The second speed control allows adjustment of the object growth speed, which is

a time interval between the display of successive, larger boxed C objects 1100. This is
useful if the patient has poor vision, as it increases the rate at which the boxed C object
1100 grows to a large size, thus reducing the waiting period.
The test 522 is performed at two or three distances from the screen depending
25 upon the size of the refractive error, 40 cm, 100 cm and/or 300 cm. At each distance the
test 522 is run for the left eye and the right eye individually. Each run of the test 522 is
repeated four times to get an average object size at which the stop button was selected.
The size of the boxed C object 1100 viewed from a known distance is related to the visual
acuity with corrections for red coloured light. Using different background colours tests
30 different components of the visual process. In particular a red background is used in
identifying long sightedness.
Green Visual Acuity Test 524
The test 524 is carried out in conjunction with the white and red visual acuity

tests 520,522 in order to obtain a more accurate measure of the visual acuity and



The test 520 involves the assistant starting the test running by a Iectln
a Start button icon using the nouse 1903, and the patient wat ch? § 04
boxed C object 1100 to grow froma small size to a very large size on the
screen. The boxed C object 1100 size ranges from2 to 150 min in steps of 2
mm Wen the patient can see the direction of the gap in the letter C the
patient asks the assistant to stop the groah of the boxed C object 1100

by clicking the nouse 1903 over the direction arrow icon, such as the icon
controls are available to adjust t he speed of

920 seen in Fi T
the test 520. ?ﬁ"’éug‘i)ﬁ af's"’é gpﬁqepanﬁ?%eﬁéi ayisppk aquity) is pormalbn cargpd ont iy thene
Start button &pﬁbniel&? SRS by &fanhﬂﬁﬁ(ﬁ[a‘él@ @er @zed BE a RRiad %&%ﬁﬁéroﬁﬂcﬂﬂtter-rh' S

i s useful |f a #ﬁ %écond test alone w thout the use of
assi stant, % famenfous blagk yigah obicpistld 09:rie pexad G obicpoat The
tT |h ne del aé mm:uaid aahe b&lﬂhfts%dlréﬁ bﬁﬁalra%ﬁﬁjﬁ%&@}]m%gzolﬁtﬁﬁia@ﬁthé%ﬂgm\% Zg
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be varied bet 3%%@63%0%%5 Té%@&?fﬁ maypeused fiﬂ%egéﬁ"rf%r ned at two or
t hree di stances fr oTihe fest Id-bsddh&yxssmm Mﬁsus%ﬁxﬁleﬁheﬂﬁit@&ldl&@rhédaﬁa&h@e of
the refractiv e ances bei 0 cm and/or 300 cm At
each di stance? fﬁg fggt% °lr§1 ISFRCYgRe Dﬁ%‘ﬁﬂaﬁ t%ﬁ/ °‘|‘tb§H‘E"°@9‘§’e
i ndi vi dualiby. tlﬁqmmmandmiaefshant, eBhouQRmelpsuérﬁmtreﬂtﬁeQé& SMﬂﬁﬁeﬁsﬁngEé fim@ an
aver age objec t di.re t|o button jc 0 wa |,ect ed.
This gives an&"l31 e%an%%rgﬁtcg ?Ig %f ? Fp??fid’gﬂtr?}%r't géxgsresg 31 the Ry e
di st ant t asksrel: 36 tdReigualiasuitt wﬁhuéﬂrecﬁemst fob 2reehielouns! light 2 The grdbe ehckieting ed
to obtain a urat as nt. of the visual acuity and refractive
R, R RO B By e

status of th sey & out in association with the
whi te and gregm&t_tg_aﬂi‘ﬁmﬁts 520, 524. Vi sual acwty is normal |y

d th b bl tt
cEandas d vhi t e bachPaERTsvasclerieE 10 b 4R Sarif e A g st artitE & BR e
t he sane fourmﬁicamﬁcsﬂahm@rbmga)ambﬁl@ynmﬁiiMm the white visual acuity
test 520, but t 2
bgikground l(JRG;BH h@,gg}ggéggg ﬁjgc@i%:%%aI%@?@ﬁ@&s%sg?’%%d@???ﬁlmgg%eFm?)r
box area ar oustdectshd273, dB3kend ﬂﬂmsmusdmllwlmﬂ cpﬁﬁi&bt&ﬂp&ﬁeﬁﬂcﬂdﬁpléz&dm
crowdi ng V\hergacdlgéﬁ%ss (%J%t rﬁ%e Igcell L%% é)atctom![v% n% Ig%rﬁ% etem o{‘ %6 cyctles per

others. The lett
20  visual angle when wewed from 300cm, object 1280 is a red-scale vertical pattern of 24

cycles per visual angle and object 1285 is an example of a blue-scale paitern showing
horizontal lines at 12 visual cycles per visual angular degree. The paiterns in objects
1275, 1280 and 1285 may be rendered obscure by poor reproduction of darkly shaded
images. '

25 The lines in the patterns 1275,1280 and 1285 are typically displayed in both horizontal
and vertical orientations, but may be also displayed at other angles, and when viewed
from 100cm or 300 cm will have angular frequencies from three to thirty six cycles per
angular degree. The amplitude of the sinusoidal variation in contrast is set to 50% of fuil
range.

30 The patient is given instructions on the video display 1914 and / or programmed
voice instructions as to how to run the test, and how to set up the viewing distances. If is
recommended that the test 525 be carried out by two people, the patient and an assistant.
It is also possible for a single person to perform the test, but with a little more difficulty.



The test procedure is the sane as for the boxed Ctest in the V\:hi§§ vi sual
acuity test 520. The patient is given instructions on the scr eef® BRepmbep004
programed voice instructions as to howto run the test 522 and how to set
up the viewi ng distances. It is recomended to the patient that the test
522 is carried out by two people, the patient and to an assistant,

although it is possible for a single persd@f4o run the test 522. The test
522 invol ves the assistant starting the test running by selecting the Start

button and the pati | hoxed .C object 1100 graqw froma snal |
size to a veré) |ag§l§é g%é?éf%#@?ﬁ%@ls&gss ts‘B’I@g %@f??%mﬁﬁ'g‘gﬁﬁi %@ﬁ&“&%%m
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size of the refracttNenfePbs ANy 300 cm, At each distance
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viewed from a@?(%om di st anceniﬁ% ﬁ%%ecgﬁzgﬁie%gé%@%%%&ngg?ﬁ't y with
corrections fg®l d light. Using different background col ours
tests 30 qifferent GRMEOARNbLDLHRMs ﬁiﬁ?elt]? es8s rticular a red
background is used in | den%_i fying Q\r% sig {é&%ﬁseg%?hag&ggﬁm%){ éjvzfl 1nRS y
Test 524 The 3g¥Wers opben; the patientld lfering, figon peme tvisual disoddert h Seveinalt disaxdats 1 ed
vi sual acui t yinclo@sg astiRitiBR2cdtita®s, §lenia hi re of
B e SE e B dp Bl ot G £

t he visual acui tO%?Paggq 28 Decenber 2004 -2
patient's eyd&UucypR obsensifiyity ip visahisleges |y carried out in the optonmetry

LA D XA 0, Bl e s Oy S GG S U,
boxed C offj e dlfl%l?ﬂt?SW&ﬂtlalu problems resulting from these disorders. _
' The test 532 uses a very light grey growing boxed C object (RGB = ﬁ40, 240,
240) on a white background (RGB = 255, 255, 255). This boxed C object has a very low
contrast to the white background but has the same shape as the objects 1100 discussed
earlier. The boxed-C object normally detects mild to severe asti gmatism, and will give an
2s  indicaiion of problems associated with several disorders depending on the severity of the
disorder. The procedure of the test 532 is identical to that of the White, red and green
visual acuity tests 520,522,524. The results of this conirast test 532 are used in
conjunction with the white, red and green acuity tests 520,522,524, A poor result in the
contrast test 532 indicates the possible presence of visual disorders, and the patient is
30 advised to seek further examination from an optometrist or ophthalmologist.
Second Astigmatism Test (Virtual Box Astismatism Test) 526
The preliminary tests 314 provided to the patient included a first astigmatism test
514, and a brief description of the condition was provided in the discussion of the first
astigmatism test 514, |




were used in the white and red visual acuity tests 520,522. In thgf) case

the boxed C 5 objects 1100 (RGB = 0,0,0) are di spl ayed on a greenS December 2004
background (RGB = 0, 210, 0). As described before, the-partial border
around the C object elicits the visual phenonmenon known as crowdi ng. The
letter E may be used in place of the letter C. The test. procedure is the
sane as was used in the white and red visugj. acuity tests 520, 522. As
before it is recormended that the test 524 is carried out by two people,

10 the patient and assi stant, .al thoygh the patient nay run the test 524
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Decenber 2004 -25 The test 525 involves the assistant starting the test
runni ng by sel ecti richeanest part of theitesbiR6 @oiesusi agenhizement o€ tHOBRBgmaittpdvwee

patient with gpg %chcﬁv&ﬁﬁﬁjﬁ’gﬁtb(&%@ QitkD&rce between the near focal range and the far

20  focal range. The virtual boxes 1210 shown in Fig. 12B are displayed on the video display
1914 with the line orientaiion of the inner virtual box in the same orientation as
determined by the arrowhead object 1200 in the first part of test 526. The patient is
inistructed to state whether the inmer smaller virtual box appears to stand out from the
larger virtual outer box or the outer virtual box appears to stand out from the inner smaller

25 box. The patient is asked to move towards or away from the video display 1914 until the
two sets of virtual boxes appear to have equal blackness, darkness or thickness. It is then
necessary to measure the distance from the eye to the video display 1914,

The result is typed into a box on the video display 1914 and the Record icon is
selected using the mouse 1903 to store the information.

30. The patient is then instructed to move towards or away from the video display
1914 until the inner smaller virtual box of the object 1210 appears to be blacker, darker or
thicker than the outer larger virtual box of the object 1210. Once again the distance from
eye to video display 1914 is measured, and the result is entered into a box on the video
display 1914 and the Record button is selected. |



contrast patterns 1275, 1280, 1285 whilst sitting at a distance of 100cm or
300 cm and directly facing the screen display. 5 The contrast 12004
1275, 1280, 1285 havi ng the hi ghest frequency, 36 cycles per degree, are
.displayed first and then patterns with decreasing frequency are displ ayed
until the patient can see the direction of the lines in the test pattern.

At this stage the assistant selects a buij4pn on the screen display 1914
usi ng the nmouse pointer 1903 to record the result. The tests are perfornmed
for grey, red and blue contrast patterns. The 10 test is repeated for the
other eye. The patt &sihofinglatap efsthisdest: 126, theanptientde insructpd tee mown toveasds or
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I s provided, |ch N cross reference with the other tests, 20 Indicates
potenti al proB‘i’ s And ithegest reperie BuBe SIMOMmABIEE. The test 532 uses a very
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background (RGB = ‘? fag égﬁ%ﬁ Thrs boxed C obj ect has a veréllg
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several disor Tthe disorder. The procedur e

of the test 532 is tndmatsee@id hﬁghﬁﬁémotfesttﬂﬂng'\'ﬂietﬁrmﬂeﬂm@%t smeethe Xii$ Wl
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acuity tests 2,52 he results of t contrast t est

conj unction \A)?s%ﬁm(’ﬁ%ﬂ\ﬂt ‘tue‘ P 4ieyeeEr WPJ@P@H@&@S‘S% BoAides\apoor
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an optorret'T'r st ég st Second Astigmatism Test (Virtual Box

Astigmatism Test) 33 wWindmil eki SAMadey ah&bjeat Bl dhb%lnﬁlqlilgtﬂd Sfngadd N4
condi t 1 on' vis BPSPEY Cbr 2 20 8 A shgtest which i 6 Vitied grderSa ade
514. 28 Decendreradifl}s disRfbuied as an annulus around a centre region containing a V shaped
arrowhead object 1230, which is also shown in Fig, 12D and which can be rotated
20 through 360 degrees. When the test is running, the radial lines 1225‘, 1226 are rotated
clockwise around the centre like the vanes of a windmill. The speed of rotation is
adjustable from 1 to 20 angular degrees per second and the thickness of the lines 1225,

1226 is adjustable from 1 pixel to 20 pixels.-
The rotation of the radial lines 1225, 1226 draws the attention of the viewer with
25 astigmatism to the fact that those of the lines 1225, 1226 lying in the axis of astigmatism

are seen to be darker than others. The V shaped arrow 1230 can then be rotated to point
to the centre of the axis of astigmatism. When near the centre of the axis, the equal
darkness of the two sides of the V shaped arrowhead 1230 can be used for fine tuning in a
similar manner as with the arrowhead object 1200 used in the second astigmatism test
3 526.

The ‘abi]ity to vary the thickness of the lines 1225, 1226 during rotation of the
radial lines helps patients with various degrees of astigmatism to adjust the line thickness
to an optimal thickness for their individual vision problem. '



The second astigmatismtest 526 forns part of the static testing 316, and
makes use of a contrast graded arrowhead shaped visual object 128®cpdmbenh2004
is displayed on a white background as shown in Fig. 12A. The arrowhead
object 1200 is rotated trough 180 during the test 526, in intervals of 1 .
5 The test 526 uses a virtual box image 1210 conposed of two unbound box
forms one smaller, the inner virtual box,290cated inside a |arger virtual
box. Each virtual box is made up of short parallel lines oriented by the
user. The lines insi the spaller inner _ virtual, box are perpendicular in
orientation to thosﬁe% fItl]lﬁé"c" fﬂtéjlﬁs\?f’?’?lgci?blﬁ(y r opfiRe {Q &t lapgeotphaigah FeEAREVE he
patient to acquolderliy additien 1o e dstigmanikeh, ahe fadid gine b8jeds 120N B Hown B is, ¢ t he
differenti al Yebdmed Sie gf tlﬂ]e sigles ofd}he arr owhead object. A Slider.
bar is provided on the Vrase di-efraieseosonditons ap pleraative hrxagonshphiest 12560
can be rot ag @howmﬁignyzﬂ,gmymgedh&&adbﬁtﬂmmﬁamﬂﬁ oﬁjeicldgf)zobﬁrhe objs gﬁgd ent
IS instructe . e the arr ea ject 1200 unti oth its sides are
per cei ved to gg&é§t9é§%1£ute6|l18:& %ag\éﬁapfﬁ(gggpgﬁopeﬁf Yerisx aftishaxason R ling con
to store the dRFEprsfecsovgminthcsrentrevof te Hegagdatiessri Trellibes 1257{daecR ka8l ihe

e L0 OGBSy G, o, ARl
substanti al | y theheleasnentraltregiph andinglyds. mdied indepkndeatly o6 ihet hexab@6bbjE2 6255,

et or mnad by ‘PEeode Fae 1280 i ARkl AFdrEarhl i 'BEF B i e S ot

focal rangeé. Wiematisnual boxes 1210 shown in Fig. 12B are di splayed on the
vi deo display 1914 ' ' tion of the inner .vir | _box ,in
the same orientat | owhglg tﬁ%%ﬁée{rsnmﬁﬁg%ég@ét ’éagg?ﬁﬁmegiso‘g’j?@@?cﬁ%g fhavpHa
first part of Figed2E Bretatetislockaise eraund she dents¢. r Tt spded of Stasibe isifishdle fhie

I nner smal | er ;i na..qut fr .he __Larger virtual
outer box or i Lo ol WeBRRRPLEohd 51 B e TR B 125 Zi inslble i
smal | er 25 bokPixphie 28@4elnt is asked to move towards or away fromthe video
di splay 1944 until : kriual es r.to have equal

bl ackness, darknes sfﬂgsoﬁa%%ﬂﬁgésg?& g[nYa;l éﬁj{g ﬁé%geﬁlggé?gegﬁéﬂ?w ?f{}ggﬂ?t?ﬂtjﬁgh

di stance fronfSgmagype to detfhes that thealivisions aud side4 df th¥hexages U0 lyingt opibelakipt 0 a

box on the vi gegghsilde Kk RuiRRe Byl dPsiase Aet ed 43l ng Lhe
nmouse 1903 to sto%sél the_anorn%tgﬁéi}\% 30T eﬂggﬁﬁgﬁdsflgesth i E#ﬁ’d’ftgigégto
move towar ds BPWaRher ehieel d A0 cancfhen b sqited)to Aligh Avitnthic lhekdpenalndieiding Ties er

virtual box ofz2st | ker_..darker hi cker
than the out er2 I 2% éggﬁf??%%?‘%%g_‘g?rﬂ%h%%o‘%ﬁé%‘gﬁowh%glcsewﬁag@{Wt haele
di st ance Pt on?f tas datkest Sidese oWhensprasipe fieeialighwentd ther dadkestoithe Hividins lihds the

entered into @nkin@M240'WilMdpdeR cotintBlifohdb3idy, and the Record button is
sel ect ed. )

The patient is given instructions on the video display 1914 and / or programmed
voice instructions as to how to run the test, and how to set up the viewing distances. It is
recornmended that the test 527 be catried out by two people, the patient and an assistant,

25 Itis also possible for a single person to perform the test, but with a little more difficulty.
The test 527 involves the assistant starting the test running by selecting a Start
button jcon using the mouse 1903, and the patient with one eye covered watching the
“rotating radial line figure 1220 or hexagonal figure 1250 whilst sitting at a distance of 100
cm, and directly facing the screen display.
3¢ The end point of the test 527 is recorded by the assistant selecting a record
button using the mouse pointer 1903 when the arrowhead object 1230 of the radial line
object 1220 or the centre line 1260 of the hexagon object 1250 is indicating the axis of
astigmatism. The test 527 is repeated for the other eye. '
Near Visual Acuity Test 529




28 Decenber 2004 -27 As the final step of this test 526, the patient is
instructed to nove towards or away fromthe video display 1914 diDetembep2004
| arger outer virtual box of the object 1210 appears to be bl acker, darker
or thicker than the inner smaller virtual box of the object 1210. As
before the distance between the eye and the video display 1914 is neasured,
5 and the result is entered into a box on 4ge video display 1914 and the-
Record button is selected using the nouse 1903. The |lines on the virtual
boxes can al so be substituted with coloured lines and the test repeated in
the same manner. Thabadst §Ahae dpHsRdrioigiveien ascuratmmepsirg h’év}a!lﬂlfaem@n@elear
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1226) havi ng 533 SPIREgls § 293 inpreass in pize BY Wholppointpatghe sglegtion of
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20 The end point of the test is reached when the patient can read aloud the sequence

of numerals 1292 displayed on the screen without error. This point is recorded by the
assistant selecting a record button using the mouse pointer 1903.
The test 529 is repeated with the other eye.
First Peripheral Field Test 536
25 A number of pathological disorders are known to cause a reduction of sensitivity
or loss of photoreceptive function in the retina of the eye. The peripheral field test 536 is
designed to map the sensitivity of the photo receptors.
If the patient normally wears visual aids such as spectacles or contact lenses they
should be used during the test.
30 The test 536 as seen in Fig. 13 presents spots 1330 which are light grey to white
in colour on a mid-grey background screen 1310 for a short interval of time. The patient
tracks a moving target object 1320 on the video display 1914 using the mouse pointer
icon 1350, and when a spot 1300 appears the patient is instructed to press a button on the
mouse 1903 to record the sighting.



to an optimal thickness for their individual vision problem 28 enber
2004 -28 When the patient has considerable blur owng to a | arge Eﬁ@?ﬂ%ﬁ?mm
refractive problemin addition to the astigmatism the radial |ine object
1220 shown in Fig. 12C becones |less effective. Under these conditions an

al ternative hexagonal object 1250, shown in Fig. 12E, may be used instead
of the radial |line object 1220. The object3d250 5 consists of an outer
hexagonal shape 1255. From each vertex of the hexagon 1255, a line 1257

rojects towards th he on 1255 . The lines 1257 dq. nqt

Iroeajch the centre fcgj‘;ﬁ «ﬁ? {FZ’)"'( g%%é\i%f‘ﬁ@f @%tp Oflég?/gf g‘eég?ﬁlﬁﬁﬁlscrf:@é‘;edr Hlpvane 2 A
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figure ?g(g to I'gn dﬁgr xh
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Wien the test is rudniybipal saednesedinte ppapheral ok wEt 586 i Ghow? BOFIghDMNThé
Fig. 12E i 5 r ghadRe Shesk tre. The speed of rotation is
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| yi ng on the iB&rstienssis mskyuejpdhiojreshhisros herallioar o htabld 4rel to eexehin ionherahm i6 iens
and sides. Thefagmfiral |ine 1260 shown in the object 1250 can then be

rotated to align with the hexagonal dividing |ines 1257 that appear

dar kest and match tHee Batiest isthegdustgetad tosfinaishircthe contphFabhgel citcls” tanget abjgbte 20
of the darkest3®), g8l m%gr&q' a4 arkest . of ..t he
dividing lines the central Ii Eigrﬂ’%ﬁéé%_g{iﬂ 20 W ?ﬁegB{r?Bugﬁ%B%tg”sa°ﬁ&e’b‘?}Fta%ﬁﬂ.
The patient ig“’ﬁ'i & videp displiyt 1944 by savkingdackviads ofi fophandts $9hig cahet dibaw until
programed VeieGackbvhl 150 ' e ngdnd Row to set up
t he view ng di stgﬁ)c 1t s ?Z%g%rﬁ%@n@ggbﬁéw?% @%Efbl?ﬂfp%.ehl@:&pﬁﬁ Sout
by two peopl e®% “g‘iﬁlﬁ‘éh? athessame height axtheerangeoitcle targebdlgent p320si bl e for a

singl e penson to perfeyafeitiBer Sstes ﬂﬁ%oﬁg% {oﬂn@r iéoh%?o{ﬁ’é&l %ﬁ@%ﬁg@%ﬁgﬁe’c;he

test 527 invol\ves %2@ assistant startin e test ‘runni ngeby
Start but t onoPedbd3EL pegs diremawigsl@03.0@asoon g therasrayad 3 Ehis iniitlehcoomet myition

SouE o 2ot mospurawion g ot et 7 AR 1
screen di spl ay! gﬁ “HoBaleitan dSPOTThe gpHleis tthant toskeppi the mudidittetiorial arére 1360
00,0 G5y B T it e bttt
onal arrow
1360 is maintained inside the target object 1320. Intermittently, while the patient is
moving the multidirectional arrow 1360 inside the moving target object, a grey spot will
flash somewhere in the patient’s peripheral vision. Each time a spot 1300 is perceived in
petipheral vision, the patient clicks on the left mouse button. This Pprocess is repeated
25 each time a spot 1300 is seen flashing somewhere on the video display 1914. Each time
the patient currently observes a spot 1300, a smiley-face object 1340 is displayed on the
video monitor 1914.
The procedure is then repeated for the left eye.
To increase the field size for the test a new fixation point is selected at each
30 corner and the test repeated. Each time the head is repositioned to match being directly in
front (height and in line) of the fixation spot. )
Macula Integrity Test 534
The purpose of this test is to defermine the integrity of the macula and to record

if any changes or deferiorations are occurting. The test 534 makes use of a pattern of




object 1220 or the centre line 1260 of the hexagon object 1250 i§8 04
indicating the axis of astigmatism The test 527 is repeated fof Fﬁgﬂ@T%%Q
eye. Near Visual Acuity Test 529 28 Decenber 2004 -29 The test 529 was
devised to give an accurate neasure of visual acuity at near distances.

The test uses a snmall box shaped wi ndow 1290 shown in Fig. 12K in which is
di spl ayed a series of six to eight randonly generated nunerals 1292. In the
exanple shown in Fig. 12H the random nunber 1292 is "524869". The nuneral s

1292 start off t egi nning of the test af the screen resolution,
which is appr oﬁlﬁ%ﬁaﬁ‘fﬁ{ﬁéB aﬁ?“oﬂ % SN 5%46;‘ "Bpﬂefﬂéﬁlf Reckgrougd (1409 jag shoyn &1 .
800 x 600 pi xdlig,14buA redbfixdiidnSpotl 1420 isodiaki Gl cchteSOf Mk ichA 1966, €&NPhite [VS]
nuneral s 1292 j e-in size b I oints at the selection of an '
o row 1994 act Pt EEOD G RAEAE S a0 T o Betienchneeiie erche Helardet 66t of 29
IS to measur dhd gréd attedd dependiog o whikk eyedb béiigtaaieaer al s 1292 that the
patient can see. The. i 0 numerals 1292 are nerated randonjy so that the
'\ fr e Balital R0 Veuss gt
pati ent cannot guess theRi Th& ¥ oS vaah fuds such, asrepegiagled onontact lanses t o
det er mi ne an dlsyisherld beiisadninring &hie test.sual acuity. The patient is given
I nstructions I di.s 914 .and /. or, prq d voice
i nstructions ggle.ﬁ)%ﬁ %n\é\}véj?n%&?ﬁﬁ&k%d%é‘éfhfs sontrehtd ‘foé lgéwﬁ%n& fhe b5t @wgoagre.
di stances. |t While fixatognon e thrgdn abjettia20,ah¢ p&iat Beao aafukt 6okt dR¥nte\Bom
peopl e, the pat.i n stant. i.s it is.als ossible for a single
person to perform ?h@?@%@t‘?ﬁﬁﬁﬁ §°v(\:n%flﬁ bﬁcl‘fwaf‘%ﬁ ] t??ﬂ’f"’ég%lg’f Sy hey I%OWH@“{ et
529 invol vies white didkiesngovalst4dptonrite tipht dids tisappandis igtobiie 29 Glhd . Fihar t
button icon ugifge 3..and the patient wih ' qne eye covered
wat chi ng the ﬁﬁﬁﬁgégﬁﬁggaégg%gg%ﬁ|s3%§ﬂﬂﬂﬂﬁ}%§k5&3&@?&%%&38#? :cm and
directly facing theBstenseledlydirapingythe 8Qud bE aertionab ke ednirend the $tid ipSttern
reached when i@ PaolE : he seguence. of nunerals 1292
di spl ayed on the’sg%eéﬁaﬁf?ﬁg@?ggﬁﬁ%?&%ﬁ%¥%e%%@%ge @“?@@orded by the
assi stant sel ecti ngthe tesicHdisbsiandandised bygnakteg neuse thaopatittits BIBASspod hahk est
529 is repeat gdid bhart 8oL ' Perippheral. Field Test 536 .25 A
nunber of pat hol ogj cal ﬂﬁl sor étreg)'((%hee é%&ﬁe@gﬁg mal‘ﬁgdﬂ??}ﬁﬁﬂ% 2 igh
sensitivity @i mkthesipilut wrieboral 163G isnositioned 1o thédeft of ihe gridfpatthie 12y .
The per i pher alndd @ thrl 65%is B3 itstead %l he SRSt iyity. gfythe
photo receptors. If thgﬁ%gtieﬁt ﬁb}2%%?93%£g@§a%ﬁ§%grﬂiﬁg§l%ﬁ%h>%%ﬁmﬁﬁy
spect acl es orSERisE tan thedilind spattaby working distatve of betshecu2$ mgl 3then fiesi the video
display 1914. The patient is instructed to cover his or her left eye, and then, while
20 focusing attention on the central red dot 1420, to move his or her head towards or away
from the video display 1914 until the white vertical oval 1430 on the right side of the grid
‘ 1410 disappears into the blind spot. This should occur when the eye is about 25 to 30 cm
from the video display 1914, Once this positioning is achieved, the patient is instructed to
note any fading out of the lines or squares in the grid 1410; any distortions of the lines or
25 squares in the grid 1410, and any gaps or incomplete lines or squares. The mouse 1903 is
then used to click over the area where any observed distortions appear.
The procedure is then repeaied with the right eye covered.
If any distortions of the grid 1410 have been noticed, the patient is requested to
contact a local eye care practitioner immediately.
30 A g;aphical map is recorded showing any noted distortions. The size and
location of the noted distortions provide an indication of the severity of any changes
. which have occurred to the macula.

Saccades Test 528




30 The test 536 as seen in Fig. 13 presents spots 1330 which are_|ight r%
to white in colour on a md-grey background screen 1310 for a sH8Mccember 2004
interval of time. The patient tracks a noving target object 1320 on the
vi deo di splay 1914 using the nouse pointer icon 1350, and when a spot 1300
appears the patient is instructed to press a button on the npuse 1903 to
record the sighting. 28 Decenber 2004 -30.3hen a spot 1300 is sighted the
position of the spot 1300 is recorded, allowing a nap of photoreceptor
sensitivity to be drawn. _Loss of sensitivity in various regions of the
retina is indicativ Véﬂ“f’]f%ﬁgﬂjﬁml"%eé@s ¢ Pipvisigd in epdeide sapluate atohid’s ability
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into the m ddke,of .th a t. object. 1320 using the nmouse 1903, A soon as
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around on 20 the viAldbcliofpirapert 3500 isasdented dulkiesmilil: ¢thy vides AispRg il e

the multiqireghi O, ~: | i.ntained inside the target object
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arrow 1360 i nEiredebiechef thovéshiy fouthg ekildiojremt all the gmpers pothe Widck 1500 Q{St%ﬁckly

is

e cet ved | n Spmegk By BePRIPE . YU ic mRE RN prasioy e o sdie
button. This $gseds sedreh m:épfeldmimb@s. Assgdbs ¢fl SPmumbsysdd présitedi The eguerfitiaghi ng

bacrves. a spun e Sl pdht it B3, b Hiopsh dSoF &t Hlen B of o

moni t or 1914 etrors made by the child.

The second saccades fest looks at the child’s ability to scan and identify an
image, retain it in memory, and simultaneously count objects and add them to a mental
tally. ' ‘

A block of numbers 1510 is presented in the middle of the video display 1914

25 consisting of a matrix with ten rows and seven columns, as seen in Fig. 15B. The child is
instructed to count how many instances of a particular number are present ih the entire
block of numbers 1510.

The supervising adult will again select Start and Stop button icons to record the

begimming and end of the test, and will record the tally counted by the child. The test is

30  presented four times with four different number searches. For example the child could be
asked to count how many times the number “five” appears in the block of numbers 1510
on the video display 1914.

The time taken to complete the test is recorded and also how successful the child
was at identifying all the nunbers present in the block of numbers 1510.



The procedure is then repeated for the left eye. To increase the_field . size
for ltohe test a new fi xat !Oon point is selected at each 30 corner ngﬂc"t"ﬂﬁr%om
test repeated. Each tinme the head is repositioned to match being directly

in front (height and in line) of the fixation spot. Macula IntegrityTest
534 The purpose of this test is to determne the integrity of the macul a

and to record if any changes or deterioratfjons are occurring. The test 534
makes use of a pattern of 28 Decenber 2004 -31 white lines 1410 arranged in
a square grid on a black background 1400 as shown in Fig. 14. Ared
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20 Colour Vision Test 538

There are two putposes to testing colour vision. The first is to determine if a
patient has difficulty discriminating colours which could affect the patient’s daily life.
Examples of tasks where colour discrimination is required are the identification of
electronic components, and the identification of coloured signals by pilots, train drivers

25 etc. The second purpose of testing colour vision is to identify deficiencies which are due
to disease such as glaucoma or diseases of the optic nerve.

The actual test implemented can be a pre-tested and standardised colour vision
test used with the permission of the copyright owner. The pre-tesfed and standardised
colour vision test is adapted to run as a test 538 on the flat video display 1914, and to

30  provide an automatic recording system in order that untrained users can carry out the test
538. The resulis are recorded in a computer memory, and are automatically analysed,
calibrated and scaled by the computer sofiware
Dynamic Tests 318 | ‘




then used to click over the area where any observed distortions ag%pear. :
The procedure is then repeated with the right eye covered. |f anySDecember2004
distortions of the grid 1410 have been noticed, the patient is requested to
contact a local eye care practitioner inmmediately. 30 A graphical map is
recorded showi ng any noted distortions. The size and |ocation of the noted
distortions provide an indication of the s&erity of any changes which
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play the other three objects would be seen. The purpose of the test is to view the video display

1914 with both eyes open and to note how many objects can be seen simultaneously and
20  the degree of suppression.

The patient is asked using the mouse to click over each of the shapes that tﬁey
see on the video monitor. The results are automatically recorded, analysed and calibrated
by the program on the computer,

I only three or two similar shaped objects are seen then the patient is only using

25 one eye and thus cannot appreciate true three-dimensional vision. If a combination of the
shapes are seen it denotes there is some level of simultaneous binocular vision present. If
the smaller ceniral images are left out it denotes small central suppression or a fine
binocular imbalance.

The test 540 is conducted with the eyes positioned 40 cm from the video display

30 1914 while wearing the red and green/blue goggles (with the red filters in front of the left
eye).

If the patient reports an incorrect response, in which oply three or two similar
shaped objects are seen, then no further dynamic testing is performed. A message will be



25 consisting of a matrix with ten rows and seven colums, as se ]&%. 55%0@4
15B. The child is instructed to count how many instances of a par i'carar
nunber are present in the entire block of nunbers 1510. The supervi sing
adult will again select Start and Stop button icons to record the
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0 eyes under-converge, over-converge or have a vertical imbalance. Any mis-alignment is

an indication of the ocular posturing of the eyes during the state of rest.
Bingcular Vision Test 3: Fusion 544
The purpose of the fusion test 544 is to test the visual system’s ability to fuse
two images into a single image. The test 544 makes use of two rectangles 1700, 1710 of
25 identical size as seen in Fig. 17. The first rectangle 1700 has a speckled red background,
and is only visible to the eye associated with the red filter of the goggles. The second

rectangle 1710 has a green or blue speckled background, and is hence visible only to the
other eye,

At the start of the test the two rectangles 1700,1710 are overlayed to appear as

30 oneimage. A red and green/blue random dot stereogram of a circle 1720 is displayed on

the video display 1914 such that it will appear within the overlayed rectangles 1700,1710

in one of three locations, namely to the left of the rectangle, in the middle, or to the right

of the rectangle. By selecting one of three buttons 1730,1740,1750 on the video display




Exanpl es of tasks where colour discrimnation is required are th
identification of electronic components, and the identificationgﬁFk”ﬂnhﬁzomi
coloured signals by pilots, train drivers 25 etc. The second purpose of
testing colour vision is to identify deficiencies which are due to disease
such as gl aucoma or di seases of the optic nerve. The actual test -

i npl emented can be a pre-tested and standaggli sed col our vision test used
with the perm ssion of the copyright owner. The pre-tested and standardi sed
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202. Binocul a S4on Tes 540 In the test 540, six
obj ects (t hreger%%?ér&g %@é JS%%} 931/18%515 a’\'#deo di splay 15 1914
si mul t aneousl y. Thelhspp @@mmegardmnauem damcisan:ﬂelaaesm;hetﬂm&n & iilde forboth
wearing t o] I obj.e

15 et el ihe MU 00000 W SHeSHSRY wibietce

ei ther eye. Thus, one @'X
t hree obj ect scahb’r‘atﬁtdl'i?éld@@ﬂ bﬁthﬁ Qmetetwgraamtoreﬂ live thetcomputich E %204 Oltjeaedutts

woul d be seengre ie:RUEPES fvaﬁgf%hﬁﬁﬁdﬁcfiﬁgﬁ@wct he video display 1914

wi th both eyes. open and t note w man an be seen sinultaneously

[ ii psiyJdbent i s asked using the nouse to
click over each Of Tthlfketeihgﬂgsls tfAar B%¥e fusion test 544, but instead of moving the
20  background rectangle 1700, the stereoscopic information defining the circle 1720 is
varied. The purpose of the test 546 is to click on one of three boxes 1730, 1740, 1750 on
the screen marked “L” “M” “R” respectively as seen in Fig. 18, in order to indicate
whether the circle 1720 is perceived to be located to the left, in the middle or to the right
of the background rectangle 1800. If a correct response is given the stereoscopic demand
25 is increased until the patient is unable to tell where the circle 1720 is located within the
background rectangle 1800.
The test 546 is conducted with the eyes 40 cm from the video display 1914 while
wearing the red and green/blue goggles (the red filter in front of the left eye).
A rectangle 1700,1710 with either a red or a green/blue speckled background is
3  presented individually to each eye. A circular stereo target 1720 is randomly
superimposed in any ope of three locations within the background rectangle 1800 as
shown in Fig. 18.
The test 546 is repeated up to a further four times using rectangles 1700, 1710
containing circles 1720 where the depth disparity becomes more acute.



see on the video nonitor. The results are automatically recorded, analysed
and calibrated by the programon the conputer. If only three or 2§Jgeember 2004
simlar shaped objects are seen then the patient is only using 25 one eye
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recommendations may be returned to the patient by e-mail 232 or by regular post.
In an aliemative approach, the d1ag11031s may be performed by a diagnostic

20 assistant program 700. This is a computer program which uses artificial intelligence
technology including logic code and artificial neural networks in order to mirror the way
a trained optometrist would analyse the optometric data obtained from clinical testing of
the patient’s visual functioning. In the first instance the clinical validation 224 can screen
the results of the remote testing in order to ensure reliability and consistency of the test

25 results. The diagnostic assistant program 700 can then calculate a suitable lens
prescription in order to correct the patient’s refractive condition using an artificial
intelligence/logic sequence described below. This analysis could be based either on the
results Qf the flat screen testing described earlier, or alternatively could be based on
standard clinical optometric tests. In the latter case the data from the tests would have to

30 be captured in a computer readable format.

The use of the diagnostic assistant program can speed up the lens prescription
process considerably, and further provides a standard objective reference in analysing
visual ﬁmctlons '
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di sparity). Binocular Vision Test No. 4: Stereopsis 5 Is tes :
simlar to the fisdtrd sha¥s g4data flow idingraomn dllustratingy howy thhediagnostic assistant

program analyses the test data to assess what problems occur in the functional layer 102
20 and the perceptual layer 106. The program is composed of a large number of logical
equations organised in modules. The analysis process mirrors that which would be
carried out by a trained optometrist. The supervisory module 700 first examines data 706
associated with static testing. The results of this analysis are considered when analysing
data 722 associated with contrast testing, The supervisory program 700 also initiates an
25 analysis of the data 724 stored during the testing of macular integrity, or in the case where
the patient is a child, saccades data 726. The inferences drawn from the analysis of data
724 and 726 are combined with the analysis of static data 706 and contrast data 722
before analysing data 728 associated with petipberal vision tests. Building on this
analysis, the dynamic assistant program proceeds to analyse data 730 associated with the
30  colour vision test, and then reviews the conclusions reached in the light of history data

732 collected from the patient when answering the questionnaire 518. The analysis of
data 706, 722, 724, 726, 728, 730 and 732 leads to a first set of conclusions 750.

In a separate data flow path, the supervising module 700 initiaies an analysis of
data 720 derived from dynamic tests. The analysis will then in sequence addresses the




20 background rectangle 1700, the stereoscopic information defining the
circle 1720 is varied. The purpose of the test 546 is to click &f gt 2004
t hree boxes 1730, 1740, 1750 on the screen marked "Ti' "M "R

respectively as seen in Fig. 18, in order to indicate whether the circle
1720 is perceived to be located to the left, in the mddle or to the right

of the background rectangle 1800. If a cof3%®ct response is given the -
stereoscopi c demand 25 is increased until the patient is unable to tel

where the cir j cated wi thi e . backagr d rectangl.e 1800. The
fost 5401 o cCupREEeR daiy 14 Al ot bl Pad, s PR o Bt Hipreyda gH0mh | o
wearing the r dusteryddagp & /fublondzr goggichsa §dcbad kedoff ¢dnbREiohs 752.0MtheOdiagddgid ef t
backar ound i o et Ebehd Mo borbils i Fis® oty agrenyls R0cmit Bhe ol vt

Eﬁr ggt &7_20 i gom&mlmﬂt' 52 izscérﬂezrtb pnmisﬁ@jan a3§ﬁﬂllﬂ;§nbﬂﬁtjljt9i)a@rdr?t’€$ishiﬂ(;g?2ﬂésm_ wi't hin

e backgrqund rec : S .~ shown. i i g. . e i s

repeat ed ulg to a fu?gﬂé’% ogz?tet roREIong }‘?gprlp%e@&gn@%%ghelg%, alf?‘i‘ﬁmn?oﬂf theni ng
circles 1720 whdytical hrscebepind cdinppasons withedenpsients easac whith 3 tHoa Gerie&r 22004
-37 The resul Q&ﬂgﬁf&qﬁ% héquiJn?fordEd’ anal ysed and calibrated by the

program on the conputer 1901 I'n seconds of arc. It will be appreciated
from the above thatln weny dniisictions dhraé wibl shes Jawsi which hepeci€x e tthe niiaghostioe

test setup (caghdireals o, [ Iy & certain orde eed not
be s perfor ma%ﬂﬁ@g{lglg)ﬁgrﬁ)@% g?&gﬁkgggfh lg’%g nlgg)dmgftleéebgarﬂg‘?%tr h%&ﬁmenseﬁ

dependi ng !Gpofptemetristy pphthilmelegint patthempetshabs descritediin the vaiiyy stadtby Thevdyer ,
the applicati o « (o] jent testin i | | e the
patient thr ougﬁoﬁﬂeggva |£§&Fg§?%aﬁ&afésrt éfoOB%y-s e ] scp-g]gﬁ}y\fa?’%rsigﬁa@ i on
until opti cal PERENNMhHYEOHG) may endylbetcarriad duthytdegistrpd nesdidalipdattitionaf  t he t est

data can then be p . | i i nt QQr n. the series
of static and dyna(rer?%q{\;i sue‘iz\-_1 &&%;ﬁg%}e agié§§%aagfaﬁggedr?a%g%p%o\ﬁg,ﬁmcflﬁ?ﬁm .
pati ent respoReBPTEENsdesis, wilherantiee albtha resyltsdndiréash hestauddrtwhish &ilathen be

encrypt ed by {dRardefiiiNSpRgunent installed on the patient's |ocal conputer
1901. The encrypted results are then sent back via the Wrld Wde Wb 202

to the host conput &f heypptamatrst belisyrethat thives arsna peblews imvolvine theyfimotidna pd
anal ysed, i degrbpndaliager 108l thel diSHrSLiS1:atkeRAb BERIHbA! tb icle ik Day 126, USE
of the progrg%raegd_tegft:rs, who I's g%llel tsgﬂcfgg’ﬁnggg%%b%h%ggﬁ\?gﬁ‘g}% B4R
advi ce on cOPFEEPRiQE fore sreckseles cwhese jregnired rtor enxsatroptical i layss problamei nhe
further treatdpsthetridthi€uy also issu information about eye exercises.
20 If the test results are inconsistent or indicate possible problems with the
functional Jaser 102 or perceptual layer 106, the patient will be advised to see an

appropriate professional eye care specialist in their own locality.

An important aspect of the lensless flat screen vision testing system described

herein is mobility. To obtain mobility at realistic costs it is necessary to separate the eye
25  test measurements from the professional vision diagnosis.

When this lensless flat-screen vision testing system is disseminated by a network
such as the World Wide Web 202, the new vision analysis system allows the vision
testing to be carried out remotely in several ways.

Where there is access to a computer 1901 connected to the Web 202, individual

30  patients from anywhere in the world may run the tests by logging onto a web page 300,
thereby freeing themselves from the need to travel and aitend a clinic. Where the patients
are not fully capable of running the tests by themsclves, as a result of disability, age,

langnage or any other problem, they may be assisted by people without optometric
training.



recommendati ons may be returned to the patient by e-mail 232 or by regul ar
post. In an alternative approach, the diagnosis may be performedzéﬁa"«aeﬂfﬂ?"‘v‘f2004
di agnostic 20 assistant program 700. This is a conputer program which uses
artificial intelligence technology including |logic code and artificial
neural networks in order to mrror the way a trained optonetrist would
anal yse the optonetric data obtained fromglinical testing of the
patient's visual functioning. In the first instance the clinical validation
224 can screen the results of the renpte testing in order to ensure
reliability and conBisstisionysysémirhay altsstatively s additionaliphee wied gh ssall ghops or
assi stant pro 0] -he a i | ens 9 (et el in
order to corrgéc;:?qﬁ% %g apgﬁﬁ%ﬁr%% ?y%eF??%?ﬁa@%éci%ﬁ(ﬁtt oﬁnu%?nglsﬁﬁﬁiﬁ |]$}%ﬂ(’:1|a{'a§]fl11

i nt el | i gence/ bpiginetristscigetet apdeweavitbeal panpier based opieaely| dinies hgrplegsted
either on the__r. : at screen testing described earlier, or

al ternativel y%‘%ﬁﬁ%t%%eg%gggﬁg%h standard clinical optometric tests. |n the
latter case the datWheregherehena eepmicusotess, paonle mothorirmemeitp fraipig A take
computer 1 eadpg;%tgfe{g% SHablolnptiss, Hhoh!dlofth Sl \Sblriuferd $Irk bapui QGfbiHeaan

speed up the [€ I'ption process considerably, "and further provides
a standard objvithtthemew @fiefernt Bghitweightangaitoryto Rafisnfal philedest s@lERS Ghber

2004 -38 Fi g. ool H%J.We‘ﬁszoh%h&%ﬁcﬁ;} BYa bR UGRnddiSn Gk MRS ivia @6jutdrant
program 700 fnarrec} tiVal) during the analysis relating to the optical
| ayer 100. Thielaphermes satelliteatelaphensrronpectign Sinofimy availebemisdizd O mgbifess

nunber of lho%&ﬂiﬂ@%&ﬁt AN SridoRtSBsbrbitic dREMIAS, \Wﬂeﬁ*bpreﬁ%’d%ﬁﬁ%oa!ﬁ #imr ent

parts of the visual analysis process.” Each nodule S intéracts w ot her
nodul es in or detpmetsicsegning as enrtherpapirreisspionalflecisiops may beaIUyEEn  adj ust ed

experinentally to QA\égpe%ﬁisihg%t%me&&ﬂmaﬁﬁtaimsﬁtﬂrn daf BSpepfifs Gihichinp@as a The
supervi sory nodule 700 t1rst considers the data 702 relating tq the static

tests of the nwghgr ofayebileaVigioneavicnechpicizps RYSTh dhe VS HsAVisihPRE 3ef ¢

eye. The ana'g 'érehhﬁ,@atmn_@Cﬁ&d%x&ﬂﬂe GHodiel Yofi, hobPifalpahlieaeg 6wrilegvisios
tests 314, 31o, 318 for either eye, Thereafter the 10 heri cal dataf 10 is
consi der eds f BlcpEEeEbiesine wing 4 dmyarset offestsas avgiiahle %ﬁ@%@%wﬂ%a he

accommodat i on 40 714. Finally, the diagnostic assistant program considers

. P . . . .
the history data 716 which the patjent .provi when answering the
questionnaire 518. Gmangizhghtheha e“é§slf’%ap%ttgﬁgﬁg‘r%ﬁﬂ E%l? ¥l SomphGT phgellular

reasoni ng of @)dohahd@%he BeQlbA fd condhétlthd VigidnREdElE Gessibnl EB results of each
reconmendati on 718. 15 The di aghosti ¢ assi stant program can al so anal yse

the results ofestmey Bs fedhpck tadhq bige stptipnongamPieoidenti fy the severity of the
visual disgrders atT dupéRisfy dplin@dudst @fn thhewiich Wl progress of the tests, answer any

queries, request further information and at the end of the test forward a diagnosis to the
VST for action.
Since the VST is present at the vision test, he or she will also be able to carry ount
a simple examination of the patient’s eyes for possible functional layer problems and
25 teport back to the optometrist at the base station either by sending an image of the
findings or a report on the observations of any irregularities observed.
The lensless flat screen vision testing technology may also be disseminated by

the use of franchise operations.» The lensless flat screen vision testing methodology

means that routine vision testing may be carried out using little more than a personal
30  computer and an Internet connection. This suggests the establishment of a new low cost

vision test centre where several people could be tested simultancously by a single

optometrist.



process 100, 102, 106. Fig. 8 shows a data flow diagramillustrati ng how

the di agnostic assistant program anal yses the test data to asseé@laﬁﬁ@hﬁzm”
probl ems occur in the functional layer 102 20 and the perceptual |ayer

106. The programis conposed of a |arge nunber of |ogical equations

organi sed in nodul es. The analysis process mrrors that which would be
carried out by a trained optonetrist. The-#lupervisory nodule 700 first

exam nes data 706 associated with static testing. The results of this

anal ysis are @ﬁﬁ%ﬂﬁ anal ysing data,722 assocjated w th contrast
testing. The g%per yl_sgg‘yd%r am 700 al soai% iegpiext of fhis spepifigalion, dhe,popds o
data 724 st or édorpnisingf mbanst Gediding pfindipatlyl Bt Hob ne@kidiYy slely” ort“AviEaS 6r

where the patd .8 hidd, . acc&%&s,d a. 726. The iqg rences drawn from
the anal ysis O?Eg}gf% a%%m%nc&m}% i B%rrg?ar‘l’éé"%?f ¥ ar ﬁ%“?’?ﬁ@g’gfs‘@c%%i c
data 706 and Coemprast ambfcampgides” hafeawerespoadiyg panidgs a 728 associ ated with
peripheral vision tests. Building on this analysis, the dynam c assi stant
program proceeds to anal yse data 730 associated with the 30 col our vision
test, and then reviews the conclusions reached in the light of history data
732 collected fromthe patient when answering the questionnaire 518. The
anal ysis of data 706, 722, 724, 726, 728, 730 and 732 leads to a first set
of conclusions 750. In a separate data flow path, the supervising nodul e
700 initiates an analysis of data 720 derived fromdynam c tests. The
analysis will then in sequence addresses the 28 Decenber 2004 -39
suppression data 734, the phoria data 736, the fusion data 738, the
steropsis data 740 and history data 742 in order to reach a second set of
concl usi ons 752. The di agnostic assistant programthen conbines the first
set of conclusions 750 with the second set of conclusions 752 in order to
produce an assessnent of the patient's visual status 744. 5 The vision care
prof essional is presented with the data, the outcone of the analytical
process, and conparisons with other patient's cases which can then be used
as the basis for their clinical decisions. In many jurisdictions there
wll be Iaws which specify that the diagnostic analysis of vision problens
(the optical layer 100) must be carried out by a licensed to optonetrist,
opht hal nol ogi st or other person as described in the various statutes.
Therapy involving drug treatnent (required for problens in the functional

| ayer 102 and perceptual |ayer 106) may only be carried out by a

regi stered nedical practitioner. The optonetrist, who will have access to a
| ar ge dat abase 226 of clinical results fromprevious tests, wll exam ne
all the results and reach a conclusion which will then be



is forwarded to the patient. If the optonetrist believes that there are no
probl ens involving the functional or perceptggal |ayer 106 and t 38 December 2004
di agnosis is likely to be reliable, the optonetrist may issue a

prescription faApestacl es where required to correct optical |ayer

probl ens. The optonetrist may al so i ssue information about eye exercises.
20 If the test results are inconsistent or indicate possible problens with

t he functionalI | aser, 10 o(g er cept ual, Ia¥er 106, the patient will be

advi sed to see an arﬁabrnb%l?(? {8 (5P YiSIQI AT ackiunah peblegie said | ethod reompeising the
own locality. Ampkeportant aspect of the lensless flat screen vision

testing systemdescribed herein is nobility. To obtain nobility at

realistic cdsts it i$anecesdasing at lsepamatseltingef ayiisplAbdéwsd subhaBM £ 0bke of

fromthe profe Vi skon di agnosi.s,. en this | ensless flat-screen
vision testi ng%@@n‘%’%@s@ F@%@?ff%?ﬂfaéﬂ%b?ﬂg’ %&%Plefor%é%aﬂse-éw‘énwdmwm
Wb 202, the new visi®n andlsyr ¥S BV A8 to be.
carried out renot ny}?n sevé??mﬁysa%%gdgeﬁegﬁéﬁ% Oach%{eés%ﬁ g%ha(ﬂ (}%Sf‘élrce to
1901 connect ed'Sbiieivisupfinoioning afitheiliwezdn subfechat i ents from anywhere in the

world may run the teghs by ' opto a web page.300, thereby freeing
t hensel ves fromthe ﬁ%ed tg'lcgqugﬁvélgata A PPE g cp% dhe huprs, sublret parfomwads in
are not fuldy mwapaiskeo th‘edispMyidS@saichﬁe@eﬁécSoﬂJ%faﬁ}h@HEj@&ges, as a result of

h 2

disability, age, |anguage or any other problem they may be assisted by
peopl e wit hout opton®¥ric calfHptiig forpspipaecontcst aood at kastTire wipstioof thy Stieml

may’ al t er nat i vmti&ﬁnggp{hgisg@g%gn&)e used in small shops or booths as a
franchi se style of opération. e system can al so enable individual

optonetrists to set @ | oveabudathgndt deaspuier chigsstideORLS 'Frbdc¥ipfibh Nk SRl San
t he test equis%ﬁnh isre tﬁgét(f)r | eased. VWiere there i's no conputer
access, peopl &€ WT gﬁf”%‘ﬁf% St PRe PErR il e visnak fipetioningypd the isghiectpor t abl e
conput er s, ;ssuch as not ebook conputers, pal mconputers, conbined wth the
new thin-form|ightweight nonitors to patients. These nobile test stations
can connect t% the Aniptixgbasailaimed idictamt 1, yhdwyethodicoRgrigng e firdRr Sep of:
renotely via a cell r tel(igzl honeﬂﬁr satellite tel ephone connection or

other available nedi'a. A dbBYTE"E S SAIUERTT U aphif fo) cctabassd o wéd plildast one

di agnosti c capetioh of itRhumaheabeper at ed by people with optonetric training,
as on-the-spot professional decisions may be required. A supervising
optonetrist |located at a base station can supervise, via conputer, a

20 3. A method as claimed in claim 1, wherein each sajd graphic object relates to at
least one visual test of a set of visual tests able to be performed, and an order in which
said tests are performed is varied such that at least one following test is selected from said

set based on a response of the human subject to a current one of said tests,

25 4 A method as claimed in any one of the preceding claims, wherein step (a)
comprises the sub-steps of:
(aa) loading computer executable instructions into a memory means of a
computer connected to said display device;
(ab) running a first portion of said computer executable instructions to adjust
30 the black and white contrast of said display device to match a predetermined black and
white contrast; and
(ac) running a second portion of said computer executable instructions to

adjust the intensity of at least one colour used in the display of colour images on said



nunber of “nobile Vision Service Technicians (VST). The VST's can ¥ipgkdmber 2004
patiénts at preferred |locations (for exarrpl4§_home, office, hospital) and
carry out the vision 15 nmeasurenment testing Using a simlar set of tests as
avai | abl e on fhe, nefwork version. pf 1he rogram On arrival at the
patient's | oc&a’tsg &n deKs S\‘}gﬁ t aérfa}qoﬁ‘kfe@?taor@ refoninesdein ypages displaygt omesaid
the base st at digplagtddviceBeiims REa ¥Yéisé iR b ' The results of
each test maybg ?ed back to the %%f%ﬁg?gﬁég%éa%ﬁﬁgﬁén‘%ﬁgﬂ on. 20 The
supervising optonetrist can thus watch the progress of the tests, answer
any queri es,srequeﬁtmfew?t her i nf o{imati on_and aé the end of the test
forward a di agnosis to g a3 glaigd 10 4ny aoe ef f © ProfsdipgTelains, rekespin gep tth
vision test, dnmiseshie sibldtepdlofo be able to carry out a sinple exam nation
of the patient's eyes for possible functional |ayer problens and 25 report
back to the optonettiast adisplagingaskirstvisealojesit vhenidilisdendévies anrhithmaeidofirst

the findingsy g t.-ne.observations. of any irregularities .
obser ved. ThzVl ea%?bg%gqgl%rg‘? gcllr}esézne U e rmes SR g Pé@ﬁWBtF‘ Yy §lzpdo a
di ssem nat ed fhydettineined maRfmimaiehi se operations. - The |ensless flat

screen vision t esti&g met hodol ogy neans that routine vision testing may be
carried out using P11 e haliRg theysrewibert saidl fisd viwabobiect andoam asntherinetan

connectiofy. T u e et ahl 1S hoent new ] ow. cqst. Vi sion test
centre where %‘é&éﬁaﬁgg’zﬁo%%ﬁcgﬁﬁ? délgléélt g@l&e}d ﬁrgltnrru P?ﬁg%&?fv b§SQNES: i) gble to
opt onet ri st . digiuishrifentupdorisaidifirst MIGIRMdofs LW (N cdrifrisRMbEb-ap 4hi S

specification, the V\%}rd "conpri gi ng" Irtlrea,ns "includi ng principall i; but not
necessarily sol el y"(c F v HEGRTHE 8¢ size iof said dirst yisuahebiaestwhenghe grrwth @f sl first

of '. Vari ati GisuaPbbjebew¥KdkeqcoOnpri sing”, such as "conprise" and
"conprises" have correspondi ng neani ngs. -42 CLAI M5S: 28 Decenber 2004 1. A

met hod for testing vision of a human subject, said nethod conprising the
steps of. 5 ) adj ysti at | east, one setting.of g display device such
that a se’cs]ue(r?ge of Xg‘?éatﬁ%? GO R81e HBhPa @8966?15 i RFedirtermhingd gupine@n size is

conforms to @ mhrhighhhdesld PRRRAHMSR mbkinah SiPb Y1 90dnsAligh Sequence of
graphic objects on said display device to

7. A method as claimed in claimed in claim 5 or 6, wherein said first visual object
comprises a plurality of black E-shaped characters against a white background.

20
8. A method as claimed in claim 5 or 6, wherein said first visual object comprises a
plurality of black C-shaped objects, each of said C-shaped characters being enclosed

within a black border.,

5 9. A method as claimed in claim 7 or 8, wherein said visual objects are displayed

on a red coloured background.

10. A method as claimed in claim 7 or 8, wherein said visual objects are displayed
on a green coloured background.

30
11 A method as claimed in any one of the preceding claims, wherein step (b)

comprises the further step of:



test the visual functioning of the human subject, (c) recording agpk&astr 2004
one action of the human subject perforned ir}i EO response to the display of
sai d sequence of graphic objects; (d) cal cul At ng fromsaid recorded

actions at |east one(\ speg#é)?f .the visual functioni ng_ of the subject; and
(e) calculating at I8Dst. BORG 8eiE oy strpighlipascascyaich tisphayf davideh eaith limenbeing

subj ect from sgiafd 3 . sualofu Loni ng of the

SUbj cct. 15 2 A ey e YeRfeEl BEBREEs Mgl bt BHE L s RO S e ienpie the
further step &fepofil) nodifying said sequence of graphic objects based on
said at | east one acti.on of. the hltiorran subject. 20 3. A nethod as clainmed in
claim1, wherein ealfP)sai Gel§Fihithossppfosald liftestpascaivedaby the dsmameubjectutml be
test of a set dgﬂ(eﬁiagggtept(gféﬁnﬁ@gegtﬁé)stﬁsao.erformad, and an order in which
said tests are performed is varied such that at |east one followng test is
sel ected from said (¢t basledlating sanr estipnmaisnobf tthee hamaa nsudidel 6Fdm tQid@ selected
current one Oinésai d tests. 25 4. A nethod as clained in any one of the
precedi ng clarns, wherein step (a) conprises the sub-steps of: (aa)

| oadi ng conput er executable instructions into a nmenory neans of a conputer
connected to said display device;, (ab) running a first portion of said
conput er execld-abl e methed@sicdaimet dn adfims 11, Bhereint dal braight g abiatréneed in a
contrast of sahdngdisplay device to match a predeterm ned black and ite
contrast; andﬁ%ac runni ng a second portion of said conputer executable
instructions to adjust the intensity of at |east one colour used in the

di spl ay of coi our imageti1 gn sai.d -43 28 Decenber 2004 display device such
thatf "said at 1east OrEcthed dsclaiged anwaim hl.i wheein id piraigholines aaiglouped-in. a-
. di splay devi . j edefined colour. 5.. A nethod
a5 0l a e | A O e ek SR RO MO ] ol FSnpipialy Parallel to
conpri ses t hethguithet b within( bai)l stjuar, ajié Mges b hafacHitSotk OO5AE tsqRltes B

di spl ay d]evi ce lsugltq thq{] aid first visual object increases in size 1n the
range froth a PrEYEIRAATHEE® i ni num size to a

14. A method as claimed in claim 9, wherein straight lines are arranged radially

around a central region and said straight lines are rotated.

20 15, A method as claimed in any one of the preceding claims, wherein step (b)
comprises the sub-steps of: |

(be) initialising a first visual object comprising parallel lines having a first
spatial frequency and being rotated from the vertical by an angle between 0° and 360°;

(bf) displaying said first visual object on said display device such that a

25 spatial frequency of said parallel lines is progressively decreased from said first spatial
frequency;

(bg) halting sub-step (bf) when the human subject, viewing said first visual
object from a predetermined distance, is able to distinguish a feature of said first visual
object; and step (¢) comprises:

30 (cc) recording the spatial frequency of said parallel lines when step (bf) is
halted.




predet er m-ned maxi mum si ze; (bb) halting the growth of said firsg biegeh&ﬁkrzom
obj ect as soon as the human 10 subject, viewing said first vi sua? obj ect
froma predeternined distance, is able to -d4fstinguish a feature of said

first visual object; and step (c) conprises the sub-step of (ca) recording

the size of sbf-d fiAsmettiodumlclaibieddn citven 5, vehegsigWaltl Bfst $RLS dHibStis gayéeﬁl{ﬁ,'m
obj ect was ha{hteed. is 6. A nethod according to claimb, V\/nere|r1| sal

pr edet er mi ned" ionT HRTSIHEE 0L 2 gieyrsrals RAtterh @ redisenlp paltkrn endria bbk-sealel pateim.
size is 150 mmhigh. 7. A nmethod as clainmed in clained in claim5 or 6,
wherein said first visual object conprises a plurality of black E-shaped
characters aghi-nst 4& mpthod apgbigedimdain?05 8r 16y wiirb@ckt@s( |c§in5ﬁ§|esitpe Q‘E@!;{é])§
or 6, whergeinsaid first visual object conprises a plurality of blac
C-shaped obj ects, each of said C shaped characters being enclosed wthin a

bl ack border. 25 9.(db) ”Etbﬂéhlaﬁng%@isﬁﬁ%hﬂ?y%ﬁfgr}%g% ésygheﬁ%é\hagr ein said

vi sual objects are displayed on a red coloure <_iL0. A net hod as
claimed in claim7 @) 8, kperwihvisaildcuitgualcuimcispeok ofShEdaYyash cffhdiical
green col our .30 11. A hod as .clainmed in any one of the
precedi ng cl g?nngﬁggﬁ{ ?%ﬂ%oﬁpgﬁe%ﬁfortﬁr%h‘ﬂi?f‘% 18He further step of: 28
Decenber 2004 -44 (bd) displaying sets of straight |lines on said display
device, said |ines pein rotated fromthe vertical by angles ranging

bet ween 0%and ¥360; 41BpDeE)ascelimneds &5 anhe@nesefs fheopreeding sethiam) iwl@rdinQed 06)

said |ines p%{,ﬁ-@h NEJHRY b ] n subject to be 5 darker; and step (d)
conpri ses the step of:x?%gfepggggul ating an astigmati smof the human subj ect

from sai d sel ect ed (bines.initilisihg e ldasicbrasiclafbBRst 4t Gisih eL.ein, saj.d
straight lines ar.e%airran ed ina tog fan shapeﬁﬁla A r?et(f?(g%halg%clf %a?anéhlseflﬁt
claim 11, wh&P&iYIS%R; Pt rhaving a) oxelisally sagying peramater apd bepigurathted yir@h the

squares W t hyearhi ﬂ,}g&@aﬂ@g@gﬂve%ﬁ@haﬁgggo@quare bei ng substantially parall el
to .

15 (bi) displaying said first visual object on said display device such that a
contrast level of said at least one visual object is progressively increased from said first
contrast level;

(b)) halting sub-step (bi) when the human subject, viewing said ﬁrét visual
object from a predetermined distance, is able to distinguish a feature of said first visual

20 object; and step (c) comprises: |

(cd) recording the contrast level of said at least one visual object when step

. (bi) is halted.

19. A method as claimed in any one of the preceding claims, wherein step (b)
25 . comprises the sub-steps of:

(bk) displaying a fixation object and a positioning object such that said
positioning object is in a blind spot of the human subject’s vision when the human subject
fixates on said fixation object from a predetermined distance from said display device;

(b)) displaying a moving object and a pointer object while the human subject

30 views said display device from said predetermined distance, said pointer object being
controllable by the human subject to overlay said moving object; and

(bm)  intermittently displaying a peripheral object while the human subject

controls said pointer object; and



the other.lines within said square, the lines for adjacent ones 6§ ps@nfher 2004
squares being 15 inclined to each other. 14, A nethod as clained in claim
9, wherein straight |ines are arranged radi'aﬁy around a central region
and said straight bi nes are rotated. 20 15. A nethod as clained in any one
of the precediHg ©F SPHRIISSHIBS SrsteP @6 (b) conprises the sub-steps of (be)

initialising a firstg M su j.ect i Si arallel |ines ving a fiyrst

spatial frequency an(gwbei ﬁﬂgc@?%%gd?%gﬁ% ﬁggt\?grhlggq o4 ’52‘8? eh'%’é‘?‘\/\éé cgt

and 360; (bf) cdispllppbsayveasaid fperipherul sbjatt while ebrradtlys potislispkau ;;%Yclafsbject
e

such that a 25 sgat.&al fre uenCéTdof said parallel lines is progressively
decreased froM§ardC FIGVERE ysth frequency; (bg) halting sub-step (bf)

when t he hlgnargtei,ng @&hpﬁggsqm%)?\g)_%‘t@b gfirst visual object froma
able to

predet erm ned di stance, Is I'stinguish a feature of said first
visual object; and (ddep (cejcutaimgr hsmsasuBd of cald Isebjeste PEripRRals PRidrAom said
frequency of %éisi% arallel lines when step (bf) is halted. 28 Decenber
2004 - 45 16 R°REthod as claimed in claim 15, wherein said first visual
object is taken from the group consisting of a grey-scale pattern, a
red-scale pattern and a blue-scale pattern. 17. A nethod as clainmed in
claim 15 or 180- whereimctbodps (dyimpdnpr asponehel thebpretalisg Tidins, (hejein step (b)

cal cul ati a_.yi Lty of the human subject; and (dc) from said visual
acuity, cgﬁcufgﬁﬁgésa@%gﬁc‘? gtegﬁo pherical and cylindrical Iens prescription

conponents for the I@ian l86ig al@xdon Obiget hpd A ad j: ; .
the preceding cl ains, \/\/r_lerﬂg_gi?’lrlj@(sitgeél )tg) ncorrj;:)":srei ses tﬁgﬁgﬁigﬁgﬁeﬂﬁé&tgﬁlﬁ?gﬁ% Qild
initialising RPSIOAEE qhirct s duen biing sbet of said subjest’s cusion asten| the dlumamasubjedt

| east one Vi gyaks QhI & ' ically varyi.ng parapeter .and being.
rotated fromt Ee ®vert %ng%élyg%ﬁéﬁlg %é’f%&eﬁnﬁegﬁgs@%ﬁﬁ g%%l faﬂﬁ?;slsp ay device;
di spl ayi ng sammat! first visual object on said display device such that a

contrast | evel of sm at | ei’;\st one .vi sual object is progressively
i ncreased '¥rom sai d@%r st displaying a grid object associated with at least said fixation object;

step {c) comprises the sub-step of:

(ct) recording any irregularities in said grid object perceived by the human
subject when said subject views said grid object from said predetermined distance and the
human subject fixates on said fixation object; and

20 step (d) comprises the sub-step of:
(de) calculating a measure of said subject’s macula integrity from said

recorded irregularities.

21. A method as claimed in any one of the preceding claims, wherein step (b)

25 comprises the sub-steps of:
(bp) displaying a series of objects spaced at irregular intervals and requesting
the human subject to identify said objects;
and step (c) comprises the sub-step of:
(cg) recording a number of correct identifications and a total time taken by

30 the human subject to identify said objects.

22. A method as claimed in any one of the preceding claims, wherein step (b)

comprises the sub-step of:




contrast l-evel; (bj) halting sub-step (bi) when the human subj ecbg DébgiMeP 8004
said first visual object froma predetermned distance, is able to

di stinguish a feature of said first visual -0 object; and step (c)
conprises: (cd) recording the contrast |evel of said at |east one visual

obj ect when step (HP®) is disnlavdeg algeries ofeobjects aaﬂdqleqhémdgiéaicﬁ@ﬂt%j@&etoofdeh{i‘ﬁ;
precedi ng cl ai 1 b 5. camprises the sub-steps of: (bk)

di splaying a ft@saet%%{d(?gjrﬂe g?:%tﬁgtnaéegulf%@t’laﬁ%?hﬁ’éw@bj ect such that said

posi tioni ng olpdstepi (sc) dondprizbd the sehRtepQfr: t he human subject’s vision when

the human subject fixates on said fixation object froma predeterm ned

di stance from sai d df®pl ayeepsdinge: nyunbar off epicay idegtifioativg ragd Gbjoed ttindd ehkan by
poi nter objec j . ject 30 views said display device from
said pr edelt5 er%naf#eygbﬁfgdtagﬁég{e{@%gﬁ%mﬁfsnt er object being controllable by the
human subj ect to overlay said noving object; and (bn) intermttently

di splaying a ?gri pheral object while the human subject controls said

poi nter obj ect; and Azénm%é‘ﬂalméﬂn-w onepf(thy meomuiing ekimbewheltis s8p (b)
of : (ce) recoeglliﬂggséth@mp& pf the human subject if the human subject
correctly observes said peri Rér al object while correctly positioning said

poi nter object ovefbr¥ai ddisplaying ohjeqeériceast nBrmSE@Pin( Q)raﬁ&’&mrbﬁﬁ? ¢f of said
Ip

sub-step ) cal cul ating a, measure of said subject's per éral visio
from sai d(PJ r eé'%g%%ré%af&g A r?g%‘%‘i%e‘gieﬂ@ﬁa%aequﬁstmgyﬂwnbuman'tshbjem e ftategsaid
clai ns, wher emimbéein & PrescABbd RIR 4n3as iddGirs Uiy L8 bn) displaying a
fixation object and a gosi_ti oni ng obj géé&zlﬁﬁ%tﬁgaqﬁ%%ﬁkﬁgﬁosi tioning
obj ect.i's in.#@dbipmir) spaprisds thasub-stapjpect ' s vi si on when the human-subj ect
fixates on said fi xgﬁj on obg)r t froma predeterm ned distance fromsaid

|

di spl ay devi ce: s (B8 CHiEHbaE of cgreet losations andddentificationd aind attotal

| east said fitimtitaendlyjtee humasfped: & 1&9@&1&%& it 4B of: (cf)
recor di nglsany irregularities i n@z%i d grid-obj e?:r%tff g?lgleé?%lgeégg‘y t he human
24. A method as claimed in any one of claims 21 to 23, wherein step (d) comprises

the sub-steps of:
(df) evaluating from step (c) an ability of the human subject to fixate,

refixate and visually scan objects;

© 20 (dg) comparing said ability with statistical data relating expected ability to
age.

25. A method as claimed in any one of the preceding claims, wherein step (b)
comprises the sub-steps of:

25 (bs) placing a first filter between a first eye of the humanl subject and said
display device and a second filter between a second eye of the human subject and said
display device; and

(bt) displaying a first set of objects visible through said first filter but not
visible through said second filter, and a second set of objects visible through said second

30 filter but not visible through said first filter;

step (c) comprises the sub-step of:
(c)) recording a total number of objects seen by the human subject when
viewing said display device with both eyes simultaneously; and

step (d) comprises the sub-step of?




subject when said subject views said grid object fromsaid pr Ed?§§bgieg%@r2004

di stahce and the human subject fixates on s hd fixation obj ect],c an 4

step (d) conprises the sub-step of éde) calg da;“rpggﬁl glre;afiureg oﬂsak thod
' ' ' i nt it rom sai recor det ul : : .

Zgbjclegut rerrr?(r:\u;ﬁyl 0 f %’%ic“gﬁtgtgeai%ﬁmeqea@ﬁwbmovmm ®istors b he hymaRBubject from

i i i i i f objects spaced at
ses the saidrosll apmbef . (bp) displaying a series o . . .
?(r)?géh ar intervals and requesting the human subject to identify said

objects; and step (c) conprises the sub-step of. (cg) recording a nunber of

i infci i ' i by 30 the human subject to
correct identisfi cati nd a total, tinme taken _ |
identify said 2gbj ectﬁg?ﬁﬁﬁl?g,&snc&?lﬂbe& Us agy snaef the prsgeding Cdﬁlmshevmreﬁcet}??ng)) |

i i i - nmber 2004 -
[ eicomptiegs theyub-6@pPeises the sub-step of 28 Decer : _
?Lgl) mcs“ sglhg;i r?gng ngr iheﬁ of gil;j ects and requesting said subject to identify

those of said obj ec{&t hawlasing & divstt filtari teethgen aldiiti ejel of tﬁ@qlut%l{aﬁ%u()jéﬁ? and said
conpri ses the  §plsSiSRly gggg ae@%ﬂ)l ng a anun%e(r{ of.(%glrlgec ad i ”
identifications a atogl PR 53 &GOHC FYBj _ﬂmmlesp_lewar&ias
obj ects. 23, Aisphyhiedicasaml ai nred in any one of the preceding cl ains,

; , _ . : of
i b C rises the sub-step of: (br)_ _d| spl ayi ng a sequence
\r,mre;irt)glrg ;s;eg ﬁaﬁdow@s der disghgneos fissfi sgt of Objentsbeisiblehehronigh aid FESOCRAURE not

' ' tp | ocate said nunbers in a )
preser | be or qor eogett 1 BUFRA TG 6L of Rayr i Boveanl obine wsbls Gesugh said
(F:) ompri ses t hesesomd iftep bof nut KKside )thrh&gl?rslﬁ(iﬂnﬁkgﬁﬁg‘tﬁfé' bﬁhiud ngﬂ;] Ieg’g%%;’geg{“‘)lt"g"ﬁﬁ?%b%gt

X . . . . en .
223 ;: g:m: ;;/C%e%‘%g@ﬁ@gh@é}yothghﬁahg\&%&hod --‘ag -cl ai med in any olne of cl ?l ns
‘ i - i - f (df) evaluating from
21 to 23, wherein s SImpARths st g:sub_ steps o ( _
step (c) an ability %?(c?hemﬁurmn su jSECE {o fixate, refixate and visually

scan obj ects: (ck) recording whether or not the human subject can align said at least one
15 moveable object with at least one object from said first set of objects; and
step (d) comprises the sub-step of:

(di) calculating a measure of alignment between the first eye and the second
eye of the human subject.

20 27. A method as claimed in any one of the preceding claims, wherein step (b)
comprises the sub-steps of:

(bw)  placing a first filter between a first eye of the human subject and said
display device and a second filter between a second eye of the human subject and said -
display device; and

25 (bx) displaying a first object visible through said first filter but not vigible
through said second filter, and a second object visible thfough said second filter but not
visible through said first filter, such that the human subject viewing said first object and
said second object perceives an image having an identifiable location;

(by) moving said first object away from said second object on said display

30 device until said subject no longer perceives said image;

step (c) comprises the sub-step of:

(c) recording a separation between said first object and said second object
when the human subject no longer perceives said image; and |

step (d) comprises the sub-step of:



20 (dg) conmparing said ability with statistical data rel ati ng expept®eber 2004
ability to age. 25. A nethod as clained in any one of the preceding clains,
wherein step (b) conprises the sub-steps o#49-25 (bs) placing a first

filter between a first eye of the human subject and said display device
and a second filter(djet weellciflatier 66 SHE s ] |

di spl ay devi ce; .and(dp)Et) di splfg%ng a fi rgéarﬁstgﬁl %?{%%f%gﬁstﬁgkgﬁﬁdg?%ﬁ%%?
said first fijupiset SHBBAESH si bl e through said second filter, and a second
set of objects visible through said second 30 filter but not visible
through said first filter; step (c) conprises the sub-step of (cj)

recording a t2&al nénbethodfasollp@cdds s @By oA¥ 6ﬁ&e%€@é@ii§é‘ﬂa@ﬁ%, WieRin ¥ﬂe§vt'ié;99
sai d display device with both eyes simnultaneously; and step (d) conprise

t he sub-st’ep W%e%éﬁﬁ'éf:ep?@& -48 (dh) calcul ating a nmeasure of

bi nocul ar vi si on of e Sphj f .saild total nu t. 26, A nethod
as claimed in any o(r%g)hof @ﬁ@%ﬁg%gﬁﬁmﬁ@*ﬁzgm Oé)ﬂ%q% O%ﬁgg%‘&ﬁﬁ}ay dgvice;
conprises the sub- sieps ofompfabing aplizcoMgidoid dishofel daliBFatDAOMRER Rith bsBle F%E
of the human subj ect..an saiﬂ .di spl ay device and a second filter between a
second eye ofcofrﬁjg’mp Sispbelicdnd said displ ay device; and (bv)

di splaying a first (ggt of eet §eViiskb hr sald finst filter but not
10 visible through.(sgi d sagjg%)yﬁggf?,let glr%!? %ﬁéalgt 8#%20& %00%% ?’r%@’é%‘:ﬂne Ogﬁftécfo %e
vi si bl e tiAr ougbstantially theswmeias the size o thie cuotesporsiing shyisivabubecsand. fir st
filter,.. said at Ig st on rTFveabI ﬁgsoiebﬁft ,@B)ei ng controllable by the
human subj ect ; stepg %é)c) cgﬁ?ﬁﬂlg%galfl PN FcePaged on 83iq adisaentng whet her
or not the human subject-can align said at | east one is noveable object

with at |east one object fromsaid fi rst set of objects; and step (d)
conpri ses théZsub- ¢t Bsthed: as(elpimedaincaliiat 28gwhernipamit physfcalobiseneat thehiReA

S ™ A BRI B Bl B b g ™ 0

clainmed in any one o e“prece
15

30. A method as claimed in any one of the preceding claims, wherein step (c)
comprises the sub-steps of:
(ah) displaying a set of objects having a first colour on said diéplay device
against a background having a second colour differing by less than 5% from said first
20 colour;
(ai) adjusting at least one source of ambient light if one or more of said set

of objects are not visible when said display device is viewed from a predefined distance.

3L An apparatus for testing vision in a human subject, the apparatus comprising:

25 means for adjusting at least one setting of a computer display such that a
sequence of graphic objects displayed on said computer display conforms to a pre-defined
appearance;

means for displaying said sequence of graphic objects on said computer video
display to test the visual functioning of said human subject,

30 means for recording at least one action of said human subject performed in
response to the display of said sequence of graphic objects;

means for calculating from said recorded actions at least one aspect of the visual

functioning of said subject; and




conprises .the sub-steps of. (bw) placing a first filter between 28 bedesibeeID4
of the human subject and said display device and a second filter between a
second eye of the human subject and said dirspl-ay device; and 25 (bx)

di splaying a first object visible through said first filter but not visible

through sai d second Mepnefor ealculatingadbehsobpe womettid st festdiondiod HEGMMN
filter but nOtsubléc%i %I e t.hrg%?g said fi rgt filter, such that the hunman

subj ect vi ewi ng $ai &opt paid 2 ope gireet ghihg visabimcspnisgof g adjacts an

i mge having an identifiable |ocation; (by) noving said first object away

fromsaid second object on said display 30 device until said subject no
| onger percei v&s sai & Fempeter pregyac yleowmp rdosgsistrpe compuiet §Ro@hnd( 6hde means to

recordi ng S i ween said first object and said second object
when t he h%rraﬁrgg% jg@@pﬁ%%eﬁ&era%ré’f’% 6% said image; and step (d)

conpri ses the sub-stajjuafat B8siDeseshah 7 i i romsajd
separation a measureﬁgf the ability of gfﬁgéhﬁﬁgon%gjﬁpgtﬁgldg%r&gﬁef r?é‘&i?hat a
28. A nethod SSIEIEFRicETRPhianpIestedisplaybé oprecbidey dibpahyreonfhieE @b Slc&Rfined
(ca) 5 corrpriagﬁgar;lﬁ .sub-steps of (ad) displaying one or nore calibration
obj ects on said displdy device; (ae) conparing a size of said one or nore

calibration objects displhy saidise@uedbe f gbQPhi€ SHRPE I MDY ides His PR £ Lext £af):
adj usting the iﬁée of sgcgl one or nore cali bf‘pjgti on o jectegﬁtlscpq%é% {egt {he ‘)Isual
substanti dfly lopipg-otsa1d gmay subjest, t he correspondi ng physi cal obj ect;

and _(ag) calibratin | L.Spl I sed on said adjpustnent. 29. A
‘method as cl ai med i%e(itﬁg?%q%%?()ﬁ ggg%ﬁ%%gglgl HYEH 8'&16%6?% eg‘ralé Tegnaise fte dhe
the group condispldywf seid sequersdidf geaphit objectsskette and a 10 cm by- 10 cm
square. 15 30. A nethpd. as.clained in any one of the preceding clains,
wherein step (c) c8ﬁ%ﬂ"zf‘e§f°’£“h%“ fRsordedistions pialepst@ing spest 0§ the wistal dhinctioning
obj ect s havi ngf giftistiecic @h@ur on sai d di splay device against a background
havi ng a second colour differing by less than 5% fromsaid first 20

colour: 15 calculate at least one corrective lens prescription for the hwman subject from said

at least one aspect of the visual functioning of the subject.

33. A computer readable medium, having a program recorded thereon, where the
program is configured to make a computer execute a procedure to:

20 adjust at least one setting of a video display of said computer such that a
sequence of graphic objects displayed on said video display conforms to a pre-defined
appearance;

display said sequence of graphic objects on said video display to test the visual
functioning of said human subject,

25 record at least one action of said human subject performed in response to the
display of said sequence of graphic objects;

calculate from said recorded actions at least one aspect of the visual functioning
of said subject; and
calculate at least one corrective lens prescription for the human subject from said

30 at least one aspect of the visual functioning of the subject.

34, A system for the testing of vision in 2 human subject, said system comprising:

a) a server having;




(ai) adjusting at |east one source of ambient light if one or nopgpeiensial £ho4
set of objects are not visible when said display device is viewed from a
predefined di stance. 31. An apparatus for testing vision in a human

subj ect, the apparatus conprising: 25 medns for adjusting at |east one
setting of a conputer display such that a sequence of graphic objects

di spl ayed on safiret semory &ir Sl Y apPREASBrddtam AHEortehi AR t&??&%ﬁt@'ﬁ%ﬂi
nmeans fOR/i di lsaré;' r}%ssal ds (}ue_nce of graphi c objects on said conputer

vi deo di §H?§§t{ FEUPsIRIRGal functioning of said human subject, 30
neans for recoredingdoraectiengsaRitheasitrhérd 184t ré@iid; human subj ect perforned in
response to the display of said sequence of graphic objects; neans for

cal cul ating fmﬁ*ﬂ"g3&0"%@%?'8%aa'Q@PPHﬁ%'OBtP“PEEa@i one aspect of the visual

functi oni ng ofneadi dorgyrbi@sing sitfloRs oPReRITRAT redlfdio Slic iRans l;afag{ oﬁf&%}gcﬁ)} ng

at Ieastthone cg reftl.ve L@n% rescription for the human subject frdmsaid

at | east "Gne R B’E‘E ORI Phige ”E.I?Q!S”Pﬁ%ﬁngni ng of the subject. 32. A

conput er pr ogn@ane femadul StmgRiti|Sd st @né QFREERe :Qh%?@é&iﬁfﬂﬂmefo?ﬁ?é‘ﬁu@ﬂ% sﬁbjggt(‘;e
Vi

a conputgr exegcute rocedure to: adjust at |east one setting o
di spl ay ?mssgi‘ﬁa%éﬁﬁﬁgﬁgﬁPSE%F&H?E%‘{'S%' unstiering ef e sybigehaod obj ect s di spl ayed

on sai d b) deoadlienlcampetriaiig: to a pre-defined appearance; display said

sequence of graphjc pbjects on said video display to test the visual to
functioni ng of %Eglaéf (%L‘d?& °“5‘1|B‘§]@6‘99, aseauRnre Al grapdiic olieets i thiedwmsin siljetthuman

subj ect per f omarak fon réBpRSAd bEplidaton PicyPAmy of said sequence of graphic
objects; calculate fromsaid.recorded actions at |east one aspect of the

vi sual funct i BR7TY ropingingd said, gpetigalion progren: 19 adiust et daast eastsetling of said
corr ect i displhyedevigs eselr tat isei s‘eqneﬁéeeohgtﬁaﬁic%bﬁ&&&aisbraxga ofiid 8k |5§31%§fc8”e
aspect of F*Fﬁ, Y sual fﬁnc(r oni ng of the subject. 33. conput er Pe ab e
medi um TR 8 %apﬂr%&fe (i ®t hereon, where the programis configured
to make a conmedres foereorting 8aif bAS Of Hioke tedt reditsef e thurtan! KRRt H1BsSEHsL! 09
of a vi qﬁg di Ig¥ qf said c %lt er such that a sequence o grapﬁl C

obj ects |SBP§$@ A SEqresH RGeSt orns to a pre-defined

appearance; means for transmitting said one or more test results to said server,




di spl ay sai d sequence of graphic objects on said video display to8bDesinben®04
visual functioning of said human subject, 25 record at | east one action of
sai d human subject perforned in response to the display of said sequence
of graphic objects; calculate fromsai d *ecorded actions at |east one
aspect of the visual functioning of said subject; and calculate at |east
one corre¥tive Aemsherd tes craastiingtiieovisioh ef b homansubjeet sakd e8I cAmpASingthe
| east ongg §Q,?ct of the visual functioning of the subject. 34. A systemfor
the testl ng of vision in a human subject, said systemconprising: a) a
server havi ngdispRyDgaedisplaQ @4vibd adirétitestito sReEk whdthér e Asidtdosaid subject is
applicat] e, fest results from visual testing of a
bfioR PeadeARt: ARde B oA

human subj ect; means one or nore test results; neans
for transmitt disglayiigcresaid displal clevice Gyseuthd TeStNG dERIMMEOS RRIIRE seAbitvigNe) O
nor e teséfga‘?@wettlﬁ:dto calcul ate at | east one aspect of the visual
functioning of the' human subject; and neans for calculating at |east one

. corrective | epgleglings basqt bnmedponsehef baitasubRiebicesdid fitdtadsaicdnatiedts askhene

aspect of.qfftg visual functioning of the subject; and b) a client conputer

having: a display device for displaying a sequence of graphic objects to

t he hunedisplapjaceaid dispiaysdédce te oaiasurg anaddicappdiarabl Ofe PF QDR RBledBARSH O
runni ng %ﬂ;—eq:t.appl ication programto adjust at |east one setting of said

di splay eell ce such that said sequence of graphic objects displayed on said
di spl ay device cowheneimssaidfuathpr estiedriorsetbcipifesn #rcgroupeansstingy off ecor di ng
said one or nore tpegfsc{f%gﬂ%‘gascuﬂf. t he human subject in response to the

di splay of said sequence 0 granhi c objects; and nmeans for transmtting

sai d one or nore tlests of ephdrical pawerai d server, 28 Decenber 2004 52 35. A

met hod for neasuri t IS a human subject, said nmethod conprising
the steps of: di s%?tgyc!?ﬁgwgﬁ&%%& éaﬁ’l ay device a first test to check whet her

t he vision of sai desigipraastigmatism; and :
tests for near visual acuity; and
wherein said subject views said first test, said second test and said further 20
tests without lenses being interposed between said display device and said subject.

36. A method as claimed in claim35, comprising the further step of:

calculating a corrective lens prescription based on responses of said subject to said further
tests. '

37. A method as claimed in claim 35 or 36* wherein said subject views said tests
from more than one predetermined test distance from said display device.

38. A method as claimed in any one of claims 35 to 37 comprising the further step of:

displaying on said display device screening tests to check for pathological conditions in
the vision of said subject.

39. A method as claimed in any one of claims 35 to 38 wherein said further tests form
a sequence of tests in which later tests in said sequence are selected based on responses of
said subject to earlier tests in said sequence.




wi thin a neasurenent range of said nethod; displaying on said disp#r

device a second test to determine a required sensitivity 10 of sa g%mmmbﬂzmm
met hod; sel ecting, based on responses ofgysaid subject to said first and

second tests, further tests to dlsplay on sai d dlsplay device to neasure

an optlcahggozg % one, of X sub ect wherein said further
tests aré 'nglhod a5 Hiaing é’?ﬁ% 'E%H '§'m 35 [a.38 wherejn sqid further tesfs
tests ofﬂxpherlcal power; tests of cyllndrlcal power; tests for
astlgnatls ar v sua it and wherein said subject

U eus saPdPPRRE ragR ukfin BiSlimdi Sricotlettioats apienian baped odespaoenat
| enses beaidgubjetevmasied tdutd inesmid sequgndespl ay devi ce and said subject. 36. A
met hod as clainmed in clainm5, conprising the further step of: calculating a
corrective lens prescription based on responses of said subject to said
further tests. 37. A nethod as clained in claim35 or 36 wherein said
subject views said tests fromnore than one predeterm ned test distance
fromsaid display device. 38. A nethod as clained in any one of clainms 35
to 37 conprising the further step of: displaying on said display device
screening tests to check for pathological conditions in the vision of said
subject. 39. A nethod as clained in any one of clains 35 to 38 wherein said
further tests form a sequence of tests in which later tests in said
sequence are sel ected based on responses of said subject to earlier tests

- in said sequence. 28 Decenber 2004 53 4439. A nethod as clainmed in any one
of clains 35-te-38 35 to 38 wherein said further tests forma sequence of
tests in which later tests in said sequence are sel ected based on responses
of said subject to earlier tests in said sequence.




