TITLE

COMPUTERIZED REFRACTION PRESCRIPTION DETERMINATION WITH SPHERE
CALCULATION

BACKGROUND

[0001] The present disclosure is generally related dgterthining a glasses and/or a
contacts prescription for a patient with a refraeterror in need of correction. Many people have
refractive errors of the eye which cause them toeliber myopic (commonly known as
nearsightedness) or hypermetropic (commonly knosvfaesightedness). One of ordinary skill in
the art will understand that myopia refers to aaefve defect of the optical properties of an eye
that causes images to focus forward of the retieag refractive error). Those optical defects are
typically caused by, among other things, defecthefcornea, elongation of the eye structure, other
conditions, or a combination of those conditiom$yperopia, on the other hand, refers a refractive
error of the optical properties of an eye that eaumages to focus behind the retina. Those dptica
defects are the result when the optics of the ey@at strong enough for the front to back lendth o
the eye. Myopia and hyperopia have one compomesphere measurement, which indicates the
strength or power necessary to correct for thecaptiefects.

[0002] Astigmatism refers to a refractive error thatiges light entering the eye to focus
on two points rather than one. It is caused byrsven power of the cornea. An astigmatism has
two components, an axis measurement, which indiddie angle along which any image viewed
by the patient is distorted, and a cylinder measerd, which indicates the strength or power of the
distortion. Myopia, hyperopia, and astigmatism #re principle refractive errors that cause
patients to seek treatment to correct their vigimblems.

[0003] A manifest refraction analysis is a diagnostial used by ophthalmologists and
optometrists whereby a patient’s refractive eritdasted to indicate whether the patient would
benefit from correction with glasses or contactses As part of that technique, a patient looks
through a phoropter while the ophthalmologist otoopetrist evaluates each of the patient’s eyes.
A retinal reflex diagnosis technique is often usedissess the magnitude of the refractive error
present in the patient’'s eyes. Subjective feedliammk the patient is used to refine the manifest
refraction, which involves the patient making clesidoetween image quality as different lenses
having different powers are slid into place in thieoropter. These refractive errors can be
corrected with lenses, typically spectacle len&eswn as glasses, or contact lenses, which are

applied directly to the eye. They can also beemied with various types of surgery. At the end of



the manifest refraction analysis, the ophthalmabgr optometrist may produce a prescription for
glasses, contact lenses, and/or refractive surgery.

[0004] Other methods for determining the refractiveorenf a patient include known
diagnostic devices such wavefront sensors, refnaeters, and others that are well known in the
art. Some of these diagnostic devices use congptdassist in determining the refractive error of
the patient. For example, one implementation wfaaefront-type refractor that is well known in
the art uses a “Hartmann-Shack” sensor to meakeravavefront of a light beam generated from
an illumination spot projected on the retina andsed through the eye’s optics. In such a
wavefront type refractor, a probe beam from a lasex super-luminescent diode is projected onto
the retina through the eye's optics. Light scatidyy the retina passes through the eye's optids, a
emerges through the eye’s pupil. The wavefronttted emerging beam carries refractive
information relating to the eye's optics. For epémif the eye is emmetropic (i.e., the eye’s opti
are without refractive error), the wavefront of #maerging beam should be flat. Relay optics relay
the wavefront emerging from eye’s pupil onto theth@nn-Shack sensor. The Hartmann-Shack
sensor measures the distortion of the wavefront @oglides that information to a computer to
compute the refractive errors of the eye due torabens of the eye's optics.

[0005] Each of the above-described techniques forehiéng a patient’s refractive error
requires the patient to travel to a place wherd snachines or doctors are present and available to
perform the determination. And, having traveledtdoctor’s office, a patient then has to pay for
the time and services of the doctor, which may aymot be covered by their health insurance.
This can be both expensive and inconvenient fatept.

[0006] For a patient who desires contacts, a secomdgehgenerally applies for a
“fitting.” This charge is frequently unnecessamrchuse most contacts manufacturers only offer
one or a few base curve and diameter combinatimesning there is only one or a few possible
“fits” for that contact. When a patient has woontacts before and is comfortable in their previous
brand, there is no need to perform a “fitting.” spie this, it is commonly required by doctor’s
offices that a “fitting” be performed, and the aogmanying fee charged. Health insurance seldom
covers this fee. In some cases, the doctor mayreethat the patient make another, separate office
visit to have their “fitting.” Therefore, deternming a contacts prescription can be even more
expensive and inconvenient for a patient.

[0007] In addition, the cost of the above describecchmmeery (phropter, wavefront
refractor, etc.) is prohibitive to ownership by iadividual not engaged in a medical practice, so
patients do not have the option of determiningrtbein glasses or contacts prescription outside of

a medical practice setting.



[0008] Furthermore, in-office subjective astigmatisests generally only determine a
patient’s axis prescription within 10 ° of accuracy
[0009] Thus, there exists a need for a more converlesg costly, more accurate way for

patients to determine and receive glasses andatsrgeescriptions.

SUMMARY

[0010] The present disclosure relates generally tgséesr and method for determining
the refractive error of a patient, more particylarétermining the patient’s refractive error byngsi
a computerized screen or other suitable visual, taotl providing the patient with a corrective
lenses prescription for the patient’s preferrecetgp corrective lenses. The system and method do
not require the trip or expense of a doctor viaitd are optimized for convenience and cost
effectiveness.

[0011] In a general embodiment, the present disclgsureides a method for determining
a corrective lenses prescription of a patient. ethod includes, separately, for each eye of the
patient, determining the astigmatism prescriptibthe patient via a computerized screen.

[0012] In an embodiment, determining the astigmatisesgription of the patient via the
computerized screen includes presenting a firgrdma to the patient via the computerized screen
and enabling the patient to select at least ongtinphe input corresponds to an axis measurement.
The method further includes presenting a secongraiia to a patient via the computerized screen
and enabling the patient to select at least oneitinpThe input corresponds to a cylinder
measurement.

[0013] In a further embodiment, the first diagram dhd second diagram are a same
diagram. In an alternative further embodiment, fingt diagram and the second diagram are
different diagrams.

[0014] In another further embodiment, the first diagres a rotatable line. In a still
further embodiment, the rotatable line is made gt deast two alternating colors. In yet a furthe
embodiment, the at least two alternating colorssalected from the group consisting of the red
family and the green family, respectively.

[0015] In an embodiment, the method is provided vienéernet.

[0016] In an embodiment, the method includes sendgg determined astigmatism
prescription to at least one doctor for review apgroval.

[0017] In an alternative embodiment, the present dsok provides a method for
determining a corrective lenses prescription odsemt. The method includes, separately, for each

eye of the patient, determining the astigmatisnmsgiption of the patient via a computerized
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screen, and determining the power of the corrediwvises prescription of the patient via the
computerized screen.

[0018] In a further embodiment, the method also inetudeparately, for each eye of the
patient, enabling the patient to make an inputt ¢éast one data selected from the group consisting
of a base curve from a prior contacts prescriptéodjameter from a prior contacts prescription, a
prior contacts brand name, and a prior contactsufaaturer. A base curve and a diameter are
determined from the at least one data.

[0019] In a further embodiment, the method also includssparately, for each
uncorrected eye of the patient, determining whether patient is nearsighted or farsighted by
presenting a colorblocked diagram to the patient thie computerized screen and enabling the
patient to select an input corresponding to pathefcolorblocked diagram.

[0020] In another further embodiment, the method atetudes, separately for each
corrected eye of the patient, determining whethergatient is over corrected or undercorrected by
presenting a colorblocked diagram to the patient thie computerized screen and enabling the
patient to select an input corresponding to pathefcolorblocked diagram.

[0021] In an embodiment, determining the power of¢beective lenses prescription of
the patient via the computerized screen includesegmting a first figure to a patient via the
computerized screen. The first figure is too snalbe clearly seen by the patient. The method
further includes enabling the patient to make ast@ne input to increase the size of the firstrgg
until it can just barely be made out by the patieihe at least one input corresponds to a first
sphere measurement. In a further embodiment, #tbad includes presenting a second figure to a
patient via the computerized screen. The secanddiis large enough to be clearly seen by the
patient. The method enables the patient to maKkeast one input to decrease the size of the
second figure just until it can no longer be made loy the patient. The at least one input
corresponds to a second sphere measurement. timeamarther embodiment, the method includes
determining a final sphere measurement basedastt ile part, on the first sphere measurement and
the second sphere measurement.

[0022] In a further embodiment, the first figure ahd second figure are different figures.
In an alternative further embodiment, the firsufig and the second figure are a same figure.

[0023] In another further embodiment, the first figared the second figure comprise at
least one symbol selected from the group consistigtters and numbers.

[0024] In still another further embodiment, at leasé et of the presentation of the first
and second figures, enabling the patient to makats and receiving inputs from the patient is

repeated at least once.



[0025] In a further embodiment, the method includewisey the determined astigmatism
and power prescriptions to at least one doctoreweiew and approval.

[0026] In another embodiment, the present disclostoeiges a non-transitory computer
readable medium. The non-transitory computer fgl@adanedium includes a plurality of
instructions, which when executed by at least omegssor, cause the at least one processor to
operate with at least one display device, at leastmemory device, and at least one input device
to determine a corrective lenses prescription ef patient. The corrective lenses prescription
comprises an astigmatism prescription and a powke non-transitory computer readable medium
determines the glasses prescription of the pabgnfor each eye of the patient, determining the
astigmatism prescription of the patient. The n@amsitory computer readable medium determines
the astigmatism prescription of the patient by @néisg a first diagram to the patient via a
computerized screen and enabling the patient tecsean input. The patient-selected input
corresponds to an axis measurement. The nonimaynstomputer readable medium further
determines the astigmatism prescription of theepatiby presenting a second diagram to a patient
via the computerized screen and enabling the gateeselect at least one input. The patient-
selected input corresponds to a cylinder measuremdie non-transitory computer readable
medium further determines the corrective lensesagpigtion of the patient by, for each eye of the
patient, determining the power of the correctivasks prescription of the patient. The non-
transitory computer readable medium determineptivger of the prescription by presenting a first
figure to a patient via the computerized screehe first figure is too small to be clearly seen by
the patient. The non-transitory computer readatéelium further determines the power of the
prescription by enabling the patient to make astleae input to increase the size of the firstriggu
until it can just barely be made out by the patieihe at least one input corresponds to a first
sphere measurement. The non-transitory compuseialde medium further determines the power
of the prescription by presenting a second figare tpatient via the computerized screen. The
second figure is large enough to be clearly seerihbypatient. The non-transitory computer
readable medium further determines the power ofptlscription by enabling the patient to make
at least one input to decrease the size of thengefogure just until it can no longer be made oyt b
the patient. The at least one input corresponda second sphere measurement. The non-
transitory computer readable medium determinesa fiphere measurement based, at least in part,
on the first sphere measurement and the secondespieasurement to determine.

[0027] An advantage of the present disclosure is dwige a patient more convenience in

determining and receiving a glasses and/or conpaetription.



[0028] An advantage of the present disclosure is doige the cost and expense to the
patient of determining and receiving a glassesara/ntacts prescription.

[0029] Another advantage of the present disclosurt idetermine a glasses and/or
contacts prescription without the need for expengquipment only feasible for use in a doctor
office.

[0030] Another advantage of the present disclosurt idetermine a glasses and/or
contacts prescription without placing lenses betheceyes of the patient.

[0031]  Still another advantage of the present dise$si to more quickly determine a
glasses and/or contacts prescription.

[0032] A further advantage of the present disclossir® imore accurately determine the
axis and cylinder astigmatism prescriptions of tepd

[0033] Additional features and advantages are desthieeein, and will be apparent from

the following Detailed Description and the figures.

BRIEF DESCRIPTION OF THE FIGURES

[0034] Figs. 1A and 1B are a flowchart illustrating example method of operating an
embodiment of the system of the present disclosure.

[0035] Fig. 2A illustrates a screen shot of an examplaroémbodiment of the system of
the present disclosure, wherein the system displaggaests for information regarding a prior
prescription of the patient, a fillable form foretlpatient to enter data regarding their prior
prescription, and requests for information regagdiiat refractive errors the patient may have.

[0036] Fig. 2B illustrates a screen shot of an examplanoémbodiment of the system of
the present disclosure, wherein the system disphaysquest for information regarding a prior
prescription of the patient and a request for im@tion regarding what refractive errors the patient
may have.

[0037] Fig. 3 illustrates a screen shot of an examplenoérmbodiment of the system of
the present disclosure, wherein the system dispagisagram and enables a patient to make an
input, wherein the input corresponds to an axissmesment of the patient.

[0038] Fig. 4A illustrates a screen shot of an examplaroémbodiment of the system of
the present disclosure, wherein a diagram is shasnt would look to a corrected eye with
astigmatism, or to an eye without astigmatism.

[0039] Figs. 4B, 4C, 4D, and 4E illustrate screen shotexaimples of embodiments of the
system of the present disclosure, wherein eachatiags shown as it would look to an uncorrected

eye with astigmatism along a given axis.



[0040] Fig. 5illustrates a screen shot of an example of an emimd of the system of
the present disclosure, wherein the diagram is shasvit would look to a corrected eye with
astigmatism after the patient has made at leastigm&, wherein the input corresponds to a
cylinder measurement of the patient.

[0041] Fig. 6illustrates a screen shot of an example of an emimd of the system of
the present disclosure, wherein the system cadibrite amount of distance between a camera
mounted to the computerized screen and the patient.

[0042] Figs. 7A and 7Billustrate screen shots of examples of an embodiroéithe
system of the present disclosure, wherein the sydisplays a figure and enables a patient to make
at least one input to change the size of the figwteerein the at least on input corresponds to a
sphere measurement of the patient.

[0043] Figs. 8A, 8B, 8C, and 8D illustrate screen shotexamples of an embodiment of
the system of the present disclosure, wherein yls¢es displays a colorblocked diagram and
enables a patient to make at least one input &xtsalmore defined-appearing part of the diagram,
wherein the input corresponds to a determinati@t the patient is near or far sighted (if not
wearing corrective lenses), over or under corre@feglearing corrective lenses), or otherwise.

[0044] Fig. 9A illustrates a screen shot of an examplaroémbodiment of the system of
the present disclosure, wherein the system dis@dygure and enables a patient to make at least
one input to affect the rotation of the figure, wdie the at least one input corresponds to an axis
measurement.

[0045] Fig. 9B illustrates a screen shot of an exarmplen embodiment of the system of
the present disclosure, wherein the system dis@dygure and enables a patient to make at least
one input to affect the spacing or size of varipadgs of the figure, wherein the at least one input
corresponds to an cylinder measurement.

[0046] Fig. 10A illustrates a screen shot of an exampla@oémbodiment of the system of
the present disclosure, wherein the system displdngsein the system displays a line diagram and
enables a patient to make at least one input, whtre at least one input corresponds to a cylinder
measurement.

[0047] Fig. 10B illustrates a screen shot of an exampknaémbodiment of the system of
the present disclosure, wherein the figure of 19Aotatable to align with the determined axis of a
patient’s astigmatism.

[0048] Fig. 11A illustrates a screen shot of an exangplan embodiment of the system of

the present disclosure, wherein the system disglagsspoke diagram, which is a smaller angular



portion of spoke diagram of Fig. 12B, and enableatient to make at least one input, wherein the
at least one input corresponds to a fine axis neasent.

[0049] Fig. 11B illustrates a screen shot of an exampln embodiment of the system of
the present disclosure, wherein the system dispgagencentric semi-circle diagram 1105 and
enables a patient to make at least one input, Wwhére at least one input corresponds to an axis
and/or a cylinder measurement.

[0050] Fig. 12A illustrates a screen shot of an exangplan embodiment of the system of
the present disclosure, wherein the system dispiagsdiagram, and enables a patient to make at
least two inputs, wherein the at least two inpotsespond to a cylinder measurement.

[0051] Fig. 12B illustrates a screen shot of an examplan embodiment of the system of
the present disclosure, wherein the system dis@agoke diagram 1205 and enables a patient to
make at least one input, wherein the at least mat icorresponds to a gross axis measurement.

[0052] Fig. 13 illustrates a screen shot of an exaroplEn embodiment of the system of
the present disclosure, wherein the system disdlagsdiagram 1304, and enables a patient to
make at least one input, wherein the at least imat icorresponds to a cylinder measurement.

[0053] Figs. 14A-D are screen shots of example embetisnof the system of the present
disclosure which demonstrate that the alternatangspmay be of different sizes or spacing, but stil
test for the same determination in the astigmasisuerity determination.

[0054] Fig. 15 is a screen shot of an example of aboeliment of the system of the
present disclosure, which demonstrates that thernalting parts may be of different sizes or
spacing, but still test for the same astigmatisia d&termination.

[0055] Fig. 16 is a screen shot of an example of abogliment of the system of the
present disclosure, which demonstrates that agnaatism axis gross determination figure may be
modified in size and shape, and stretched in miashion, and still be usable by the system for
determining an axis of astigmatism for a patient.

[0056] Fig. 17 is a screen shot of an example of abogliment of the system of the

present disclosure, which demonstrates a possapiggeiration for a macular degeneration test.

DETAILED DESCRIPTION

[0057] Figs. 1A and 1B illustrate a flowchart of araeyle of a process or method 100
pursuant to an embodiment of the system of theeptetisclosure. In various embodiments, one or
more processors execute a set of instructions péeiment the process 100. Although process 100
is described with reference to the flowchart shamwrrigs. 1A and 1B, the system may employ

many other processes of performing the acts agsdcveith this illustrated process. For example,

8



the system may change the order of certain of lthstriated blocks. The system can also make
certain of the illustrated blocks optional, theteys may repeat certain of the illustrated blocks,
and/or the system may not employ certain of thesithted blocks.

[0058] As indicated by block 102, the system displalysa computerized screen a fillable
form for a patient to make at least one input gfriar glasses or contacts prescription, contacts
brand name, and/or contacts manufacturer.

[0059] A computerized screen in accordance with an oglinbent of the present
disclosure includes, without limitation: a moniter television display, a plasma display, a liquid
crystal display (LCD), a display based on light gimg diodes (LEDs), a display based on a
plurality of organic light-emitting diodes (OLEDs§ display based on polymer light-emitting
diodes (PLEDSs), a display based on a pluralitywfaxe-conduction electron-emitters (SEDs), or
any other suitable electronic device or display ma@csm. In certain embodiments, as described
above, the computerized screen includes a toudescr It should be appreciated that the
computerized screen may be of any suitable siagestand configuration.

[0060] The computerized screen displays a fillablenfofillable fields, or other vehicle
for the patient to input data, if the patient hashsdata, including a prior glasses prescription, a
prior contacts prescription, a prior contacts braathe, and/or a prior contacts manufacturer. The
data related to the prior contacts prescription baninformation from a box of the patient’s
contacts, which they may still have in their posg®s In one embodiment, the computerized
screen is part of a patient terminal, which thegpéitmay use to access the system and process.

[0061] In another example embodiment, the fillablexfanay query the patient regarding
their satisfaction with their current glasses ontect lenses, as well as how often they wear the
glasses or contact lenses.

[0062] As indicated by block 104, the system receatdgast one input of a prior glasses
prescription, a prior contacts prescription, a pontacts brand name, and/or a prior contacts
manufacturer. It should be appreciated that tlstegy may automatically fill in or populate the
form, fields, or other vehicle based on other dataut by the patient. As one non-limiting
example, the patient may input a prior contactsithnraame. The system may then use a look-up
table or other method to retrieve from memory tleresponding base curve and/or diameter
aspects of the prior prescription. This is espcmssible with respect to contacts brand nantes o
manufacturers who provide only one or a few posdilalse curve and/or diameter sizes.

[0063] In one possible alternative to block 104, theteam may receive an input that the
patient either does not have or does not wish tereghe requested prior prescription information,

as indicated by block 106. In one possible embedimblock 106 is not a part of the process 100,
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and the patient must enter prior prescription imfation before continuing to the next block. In
another possible embodiment, block 106 is partrotgss 100 and the patient is not required to
enter any prior prescription information before tboning to the next block.

[0064] The system displays on the computerized scaeguery to the patient regarding
whether they are nearsighted or farsighted, asated by block 108, and receives at least one
input from the patient in response to the queraréigg whether they are nearsighted or farsighted,
as indicated by block 110.

[0065] At block 112, the system displays a first deéagrto the patient on the
computerized screen intended for a first eye (eitight or left) of the patient. It should be
appreciated that the patient should view the flimgram with their uncorrected first eyes, if they
wear glass or contacts, they should remove themvaavd the diagram without the correction of
their glasses or contacts.

[0066] The system receives an input from the patiegarding how they view the first
diagram with their first eye, wherein the inputrfrahe patient corresponds to an axis measurement
for an astigmatism, as indicated by block 114shibuld be appreciated that the axis measurement
can be used as at least one part of a skew funafmch the system may apply to other diagrams
and figures displayed for the first eye. In onebediment, the system receives an input from a
patient, wherein the input indicates that they dohave an astigmatism in the eye being tested, as
indicated by block 120. In this embodiment, theéqua may either move on to blocks 122 through
130 with their first eye, or they may repeat blddR with their second eye.

[0067] If the patient makes an input which indicatesagis measurement in accordance
with block 114, the system displays a second dragrva the computerized screen, as indicated by
block 116. In one embodiment, the first diagrard aacond diagram are the same diagram. In
another embodiment, the first diagram and the skabagram are different diagrams. In one
embodiment, the second diagram is distorted baseatieopartial skew from the axis measurement
determined from the patient’s input at block 11&or example, the second diagram may be
stretched or elongated by some unit along the miaiientified axis. In another embodiment, the
second diagram is not initially distorted.

[0068] The system receives at least one input froenptitient, wherein the at least one
input corresponds to a cylinder measurement ofiteeeye, as indicated by block 118. It should
be appreciated that the cylinder measurement carsée as at least one part of a skew function
which the system may apply to other diagrams agualrdis displayed for the first eye. The skew

function is intended to correct for any astigmatit@at the patient may have in the eye being tested.
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As such, the skew function will make any diagramfigure it is applied appear distorted to a
corrected eye, while appearing clear to a correeyed

[0069] It should be appreciated that blocks 112 thihod@0 should be repeated,
separately, for the second eye of the patienterAtpeating blocks 112 through 120 for the second
eye, it should further be appreciated that the messurement and cylinder measurement for the
second eye can be used as parts of a skew furehimi the system may apply to other diagrams
and figures displayed for the second eye in theesamay those measurements were described as
being used for the first eye. It should furtherdppreciated that, in one embodiment, immediately
after completing blocks 112 through 120 for a fege, the patient may switch to their second eye
and again work through blocks 112 through 120anralternative embodiment, the patient may go
on to other blocks, for example, blocks 122 throa@0, with their first eye, before returning to
blocks 112 through 120 for their second eye.

[0070] At block 122, the system displays a first figuo the patient on the computerized
screen intended for a first eye (either right @) lef the patient. The first figure is displaysdch
that it is too small to be clearly seen by thegyati It should be appreciated that the patientilsho
view the first figure with their uncorrected firsye,i.e. if they wear glass or contacts, they should
remove them and view the figure without the coroectof their glasses or contacts. In one
example embodiment, the first figure is distortgdiee skew function determined with the patient
inputs of blocks 114 and 118 for the patient'stfage. In another example embodiment, the first
figure is not distorted by the skew function.

[0071] The system receives an input from the patiegarding how they view the first
figure with their first eye, wherein the input frothe patient corresponds to a first sphere
measurement, as indicated by block 124.

[0072] As indicated by block 126, the system displaysecond figure on the
computerized screen, wherein the second figuresiglayed such that it is large enough to be
clearly seen by the patient. In one embodimem,fitst figure and second figure are the same
figure. In another embodiment, the first figurelahe second figure are different figures. In one
embodiment, the second figure is distorted It stidnd appreciated that the patient should view the
second figure with their uncorrected first elye, if they wear glass or contacts, they should remove
them and view the figure without the correctiontbéir glasses or contacts. In one example
embodiment, the second figure is distorted by kewsfunction determined with the patient inputs
of blocks 114 and 118 for the patient’s first eyl another example embodiment, the second

figure is not distorted by the skew function.
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[0073] The system receives an input from the patiegarding how they view the second
figure with their first eye, wherein the input frothe patient corresponds to a second sphere
measurement, as indicated by block 126. The systeerages the first and second sphere
measurements to determine a final sphere measuteasemdicated by block 130. It should be
appreciated by one of skill in the art that thetexys can determine a final measurement in any
suitable manner, and it final measurement needbreathe product of an straight average. For
example, the system may use only the last-inputlttesnly the first-input result, some weighted
average based on statistical variance from othprts or the system may completely ignore inputs
it considers to be of such a great statisticalarare from other inputs that it is likely to be moe.

[0074] It should be appreciated that blocks 122 thinod@0 should be repeated,
separately, for the second eye of the patient.shttuld further be appreciated that, in one
embodiment, immediately after completing blocks i2@ugh 130 for their first eye, the patient
may switch to their second eye and again work finoblocks 112 through 130 for their second
eye. In an alternative embodiment, the patient heae already completed blocks 112 through 120
with their second eye.

[0075] It should further be appreciated that the systeay repeat sets of blocks 122 and
124 any number of times, in any order, and mayrate sets of blocks 122 and 124 with sets of
blocks 126 and 128 any number of times. In onengt@ embodiment, the system works through
blocks 122 through 128 for an eye of the patidmentrepeats blocks 122 and 124 again for the
same eye before moving on to block 130. In thsngxe embodiment, the three resultant sphere
measurements are averaged to determine the fiharespneasurement at block 130. In another
example embodiment, the system works through bla@sand 124, then repeats blocks 122 and
124, then also works through blocks 126 and 128times. In this example embodiment, the four
resultant sphere measurements are averaged taondetethe final sphere measurement at block
130.

[0076] As indicated by block 132, the system displaygshe computerized screen a query
to the patient regarding whether they would likglasses prescription, a contacts prescription, or
both. At block 134, the system receives an ingoif the patient regarding their desired
prescription or prescriptions.

[0077] The system displays pricing information to fagient, and conventionally enables
the patient to select a method of payment and éwige payment information, as indicated by
block 136. Enabling the patient to select theirthnd of payment and to provide payment
information may be accomplished via a fillable foffitlable fields, or some other way, as is well-

known in the art. The system receives at leastiopeat from the patient regarding their desired
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method of payment and their payment informationjnascated by block 138, and provides the
patient their requested and paid-for prescriptioprescriptions, as indicated by block 140.

[0078] In one embodiment, before the patient receilies prescription, it is sent to one
or more doctors to sign off on the various deteedirefractive error measurements. For example,
the system may send the axis measurement to bedsigifi upon by one doctor, the cylinder
measurement to be signed off upon by another doatal the sphere measurement to be signed off
upon by a third doctor. In an alternative examfie, system may send all three measurements to
the same doctor for sign off. It should be ap@d that any combination of doctors signing off
on any part of the prescription may be employedafor combination of cost and time effectiveness
considerations.

[0079] It should be appreciated that the system mayplerthe patient to make an input
regarding how or where to send their selected ppgsm after they have received it. In one
embodiment, the system may send the prescriptité aan optometrist’s or opthalmologist’s
offices, a central glasses and/or contacts ful&tncompany, a glasses and/or contacts retail
location (physical or virtual), or the like. Infarther embodiment, the patient may select where to
send the prescription by choosing from a list, @ nestering a name, or some other method.

[0080] In another embodiment, the system may enalpatent to browse eyeglass
frames. In such an embodiment, the system mayagisgn image of the patient with mock
eyeglass frames displayed over the top of the midiéace, and may enable the patient to modify
the appearance of the frames, for example, by ¢hgrige size, shape, color, material, texture, etc.
of the mock frames. In another further embodim#rg, system may determine a location for the
mock lenses on the face of the patient in any Bl@tenanner, such as via known facial or pupil
recognition systems, or via a system-recognizabisipal frame provided to and worn by a user.
In another further embodiment, the system may dispistructions for a patient to purchase their
desired frames online, at a physical storefronation, or to have them shipped to a desired
location.

[0081] It should be appreciated by one of skill in #nethat the applicant has surprisingly
discovered, and disclosed herein, a novel inversicthe conventional method of determining the
refractive error for a patient. In the conventioteghnique, the patient is located far from a fegu
or diagram, and lenses of various strengths anfigtoations are placed before the patient’s eyes.
The patient provides subjective feedback on whidhe lenses provides better vision quality. The
doctor or technician refines the prescription bgraying the lenses placed in front of the patient’s
eyes, until the subjective feedback from the patiedicates that the best vision quality has been

accomplished by one of the provided lenses. Iirast) the embodiments of the present disclosure
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do not require any lenses. It should be appretitiat the diagrams and figures themselves are
adjusted by the inputs of the patient, and thusntéheessary prescription may be determined, in
whole or in part, from factors such as: the distabetween the patient and the computerized
screen, the original size of the diagram or figonethe computerized screen, the patient-adjusted
size of the diagram or figure on the computerizegen, the number of inputs received from the
patient, the amount of incremental effect of eaqdut, and other relevant factors.

[0082] It should further be appreciated that, in soemebodiments of the present
disclosure, the patient may indicate to a secondopewhich input should be made. In those
embodiments, the second person would perform et ito the computerized screen, based on the
instructions of the patient. The second person beagny suitable person, including a friend of the
patient, family member of the patient, doctor, adfiassistant, office technician, or any other
person.

[0083] It also be appreciated that the present disoboss not limited to a single
computerized screen. In some embodiments, thematiay use more than one computerized
screen, on one or more patient terminals, to intesgth the system. In another embodiment, the
patient and the second person may interact withsyis¢em on the same patient terminal and/or
computerized screen. In still another embodiméra,patient and the second person may interact
with the system on different patient terminals andbmputerized screens.

[0084] In another embodiment the system may allowteeipato begin the process and
method in one location, such as a brick and mdotztion, and continue or complete the process
and method in at least one other location, sucim éiseir home. It should be appreciated that in
such an embodiment some kind of unique patienttiiigation would be used to authenticate that
the same patient is interacting with the systerthefirst location and the additional location(s).
Such authentication systems are known in the ardascribed below.

[0085] In another embodiment, a patient may use omepaterized screen to control
another computerized screen. For example, thersystay enable a patient with a smartphone to
use the smartphone as a remote to control anoétienpterminal with a computerized screen, such
as a kiosk, personal computer, or tablet computeorder to interact with the system. In one
example of such an embodiment, the system would sepatient a link to their remote device,
such as via email or SMS text message. The paseenabled to access the link to launch an
interface, such as via a browser, which can thendsel to interact with the system in a unique
hand held manner. In another example embodimeatrdmote device interacts with the system
through an application stored on the remote devdoeymonly known as an “app.” The remote

device may be any suitable device, such as a belhgy smart phone, tablet, notebook, or other
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remote device, that is capable of interacting iyeiadtantaneously with the system to receive
instructions and enable the patient to make att leas input to the system over at least one
communication interface, such as the internet, n@s$saging, email, voice, or data, to control the
computerized screen from a distance. It shoulddpreciated by one of skill in the art that such a
system is unique in that it allows a patient toetak medical examination with their own
smartphone or other remote device, and fully be &dbtontrol the examination.

[0086] In another embodiment, the system uses a veimegnition system to enable a
patient to make at least one input. In a furtmebediment, the system includes a voice recognition
system for conducting an eye examination, or aet@mination of an eye examination. In a such
an embodiment, the system would enable a user te ma input by speaking to the system,
equipped with a microphone and conventional voemgnition software. As is known in the art,
microphones and voice recognition software areilg@dmmercially available and use standard
voice recognition formulas which embed a convergicsautomatic learning system, so that the
system would be able to adapt to more difficultgiag@ges over time. The system would receive
voice inputs from the patient to record and analymsn using the conventional voice recognition
software. It should be appreciated by one of gkithe art that enabling a patient to provide ispu
via their voice would provide several benefitsrsgithe patient that is taking constituent te$mno
examination, such as an eye examination, woulchaeetl to see the details of the screen perfectly
clearly, and could utilize their hearing (commumgchthrough spoken instructions) and speaking
(to provide inputs back to the system) instead ctviis more user-friendly since it is easier to use
and provides additional options for inputting resges. This is especially relevant for portions of
the system in which the patient is using an uncbeck eye, is somewhat distant from the
computerized screen, or both. Another benefituzhsa system is that it enables a patient to use
their hands for purposes other than providing iagatthe system. For example, the patient may
then be free to hold up test object, or to coveirtayes. Further, the use of a system which speak
to the patient and allows the patient to respongpmBaking back simulates a more typical doctor’s
office-based subjective eye examination, and mdy patient’'s assimilate to the system of the
present disclosure.

[0087] Referring now to Figs. 2A and 2B, an embodimainthe present disclosure is
illustrated. The example system of Fig. 2A inclidedisplay 200 which the system shows on the
above-described computerized screen. The dis@8ayirkludes progress bar 202, 204, 206, and
208. It should be appreciated that the progresariay be any suitable progress meter. In the
embodiment of Fig. 2A, the progress bar 202, 204, 2 d 208 is a sectioned progress bar where

the section currently being worked on 202 is ingidaby being a darker color than the other
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sections. It should be appreciated that for a@®eetl-type progress bar, or other types of progress
meters, the indication of the section being workadcan be any variation in color, size, font, text,
or otherwise. In another embodiment, the sectadrtbe progress bar are selectable by the patient,
such that the patient can move through the prot@8sby selecting the section of the process to
which they wish to go. In a different embodimédhg sections are not selectable by the patient to
move the patient through the various sections.

[0088] In the embodiment illustrated by Figs. 2A ai] the system provides instructions
for the patient regarding how to work through trecteon 202, and further provides verbal
instructions which the patient can control, turfy adrn on, and/or adjust by articulating the vérba
direction control elements 210.

[0089] As illustrated by the embodiment shown in F@A& and 2B, the system queries
the patient regarding whether they have their gyiasses or contacts prescription 212. The patient
is enabled to respond to the query by selectingadribe radio buttons 214 or 216. It should be
appreciated that any other method for acceptingspanse to a query from the patient may be
employed by the system, such as a drop down lfgtakle field, and/or a check box.

[0090] In the embodiment of Fig. 2A, when the patiselects the radio button
corresponding to “YES” 214, the system providesfitible form 218 through 264. The system
enables the patient to upload a picture of a pylasses prescription 218 and/or a prior contacts
prescription 236. The system also enables thematid enter their prior prescription data into the
conventional fillable fields 220 through 234 andB28Brough 264. Specifically, the fillable form
has fields for the glasses prescription of thegpdi right eye, or “OD” 220, 222, 224, and 226.
“OD” is the common acronym for the latin “oculusxtieis,” which means “right eye.” The fillable
form also has fields for the glasses prescriptiothe patient’s left eye, or “OS” 228, 230, 232dan
234. “OS” is the common acronym for the latin “businister,” which means “left eye.” More
specifically, fillable fields 220 and 228 are ftvetsphere, or “SPH,” or power measurement of the
patient’s right and left eyes, respectively. ThEhese measurement represents the degree of
nearsightedness or farsightedness of the patiém. unit of the sphere measurement is the diopter.
A plus sign “+” in front of the sphere measurememnticates the amount of farsighedness of the
patient, while a negative sign “-” in front of trgphere measurement indicates the amount of
nearsightedness of the patient. The more posifioe farsighted people) or negative (for
nearsighted people) the sphere measurement isnadhe severe the refractive error, and thus, the
more powerful the corrective lenses must be toeobror the error.

[0091] The cylinder, or “CYL” fields 222 and 230 fdrd right and left eye, respectively,
and the axis fields 224 and 232, for their righd &ft eye, respectively, indicate that the patiesd
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an astigmatism in the corresponding eye. If n@gastism is present, the cylinder and axis fields
are conventionally left blank. The cylinder mea&snent indicates the severity, in diopters, of the
astigmatism in the patient’'s eye. The bigger tlggnder measurement, the more severe the
astigmatism of the patient. The axis measurengeatnumber between 0° and 180°. The unit of
the axis measurement is degrees. The axis measnotendicates the axis along which the

patient’s vision is distorted due to the imperfecs in the curvature of the cornea.

[0092] The combination of sphere, cylinder and axissneements make up the distance
vision portion of the conventional eyeglasses mtacts prescription. The remainder of the glasses
prescription is directed to the near vision portadrthe prescription, and is generally for reading
glasses or the reading portion of bifocal correctienses. The ADD fields 226 and 234,
respectively for the right and left eyes of theigrat represent the additional refractive power, in
diopters, to be added to the spherical power iermotal allow the patient to read up-close if they ar
presbyopic. If the patient needs no correctiondistance vision, the ADD power alone would be
the patient’s prescription for conventional readigigsses, available at most drugstores and/or
convenience stores.

[0093] In an example embodiment, the system enabfestiant to determine the ADD
power for those patients who require it. Thoseep#t are referred to as presbyopic emmetropes
(those that do not require spectacle correctiondfstance), and their presbyopia is generally a
result of aging, typically occurring around approately 40 years old. This is the age period when
a patient generally begins to need reading glasstsvever, in the past, in order to determine a
correct reading glasses ADD number, or to cregper no-lined progressive bifocal spectacle or
contact lens, patients needed to go to an eye watffice to obtain the proper measurment.
Applicants have surprisingly found, however, a sysfor determining the power for both top and
bottom portions of bifocal lenses which avoids tieed to visit a doctor’s office or endure a full
and lengthy examination at the office. The systgraries the patient regarding their age, the size
of figures they are able to see with their uncae@éeyes (via any of the methods or processes
disclosed herein), and the distance they desirée worrected fori . a patient may desire a single
pair of glasses to see both books at 16 inchegasde other objects at 21 inches (or any other
combination of top segment and bottom segment}).shbuld be appreciated that the desired
distances can be determined by any suitable methunth, as via a computerized screen as disclosed
herein (such as a smartphone), a simple printalpepmeasurement aid, via estimation with a
length of paper. The system may also enable &rgatd estimate the distance range they most
desire to be corrected for, such as the distanmggerthey use most often, in easily estimable terms,

such as arms length, further than arms lengthlosec than arms length. The system utilizes such
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inputs from the patient to determine a custom pijgison for no-line bifocals or single reading
glasses without guessing or requiring a trip t@etar’s office and its associated expenses.

[0094] As shown in Fig. 2A, the contacts prescriptiooludes many of the same
measurement fields as the glasses prescriptiorecif@ally, the sphere measurement fields, 238
and 252; the cylinder measurement fields, 240 &#j the axis measurement fields, 242 and 256;
and the add measurement fields, 244 and 258, ®oright and left eyes, respectively, are also
present in the contacts prescription. Althoughftbkels have the same names and abbreviations,
contacts prescriptions and glasses prescriptiombealifferent, partly because the lenses of gtasse
are further from the surface of the eye than castac

[0095] In addition, the system provides the additiom&lasurement fields for the base
curve, or “BC,” 246 and 260, the diameter, or “DIAN248 and 262, and the name of the contacts
brand and/or manufacturer, 250 and 264. Duringithe when only hard, gas permeable contact
lenses were available, the base curve and diametesurements were necessary to ensure the
comfort of the rigid lenses. With the rise of sdfexible contact lenses, many contact lens
manufacturers only provide one, two, or a few ddf¢ base curve or diameter options for their
lenses. If the base curve and diameter measurerasanknown from a prior prescription, and the
patient was comfortable in those lenses, then démsies with those same measurements are highly
likely to also be comfortable for the patient, eviénthe manufacturer is different. If the
manufacturer is the same, it is even more likeat the patient will be comfortable in lenses with
the same measurement. In this way, it should Ipeegfated that a contacts “fitting” is generally
unnecessary for those who have previously wornambsit so long as the patient was comfortable in
their prior lenses. In one embodiment, for patidentified prior contacts manufacturers or brand
names, the base curve and diameter measuremerte ¢@oked up by the system in a lookup table
or other memory database. In another embodiméet,system can automatically fill in, or
populate, any possible fields 246, 248, 260, an2é@ with the looked-up base curve and diameter
measurements.

[0096] In an embodiment, the system can use the prescription information as a check
on the determined current prescription. In a ferttmbodiment, the system can require more tests
from a patient to confirm the current prescriptibrihere is a statistically significant difference
between a value of the prior prescription and tleresponding value of the determined
prescription.

[0097] In one embodiment, the system is capable afimgathe uploaded picture or scan
of the prior glasses prescription 218 and/or thierpcontacts prescription 236. In a further

embodiment, the system may automatically fill im,populate, any possible fillable fields with
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information read from the uploaded prior glassessgniption 218 and/or the prior contacts
prescription 236. In another embodiment, the patmway upload a photograph or scan of a prior
contacts box or container and the system may auicatig fill in, or populate, any possible fillable
fields with information read from the uploaded pigraph or scan of the prior contacts box or
container. In another embodiment, the system [mla@ of recognizing conventionally encoded
information, such as information from a barcode, @Rle, matrix code, Aztec code, or other
known types of encoded information. In a furtherbediment, the system is capable of scanning
the encoded information from a prior glasses ortaxs prescription, and/or a prior glasses or
contacts box or container. In a still further emwlilbzent, the system may automatically fill in, or
populate, any possible fillable fields with infortiwa read from the scanned prior glasses or
contacts prescription, and/or a prior glasses otams box or container.

[0098] After the patient fills in whatever data thetipat has available from prior
prescriptions, the system queries the patient dégguwhat appears more blurry or out of focus for
them when they are not using corrective lenses 2@fain, in the example embodiment of Fig. 2A,
the system provides radio buttons 270, 272, andf@74he patient to select an answer, but any
suitable method for enabling an input to the queould be acceptable. If the patient selects
distance 270 as being more blurry, this may sugipstthey are nearsighted, and they may have
some astigmatism. If the patient selects nearad78eing more blurry, this may suggest that they
are farsighted, and they may have some astigmatiérthe patient selects both as being equally
blurry 274, they may be nearsighted or farsighted, they likely have an astigmatism.

[0099]  As illustrated in the embodiment of Fig. 2B, emhthe patient responds to the
guery regarding whether they have a prior predonpwith “NO,” the system does not display the
fillable form and fields 218 through 264, as in F2@\. Instead, in the embodiment of Fig. 2B, the
system moves directly to a presentation of quel &&d enables the patient to respond via radio
buttons 270, 272 and 274, just as in Fig. 2A.

[0100] Referring now to Fig. 3, another embodimenttlod present disclosure is
illustrated. At this stage of the process, theteasyspresents display 200, and the progress bar
indicates that the patient is currently in the gstatism Angle section 204. The eye tracker 302,
304 indicates which eye is being tested. It shdmddappreciated that the eye tracker may be any
suitable progress meter. In the embodiment of Bjidghe eye tracker 302, 304 is a sectioned eye
tracker where the section corresponding to thebeyeg tested 302 is indicated by being a darker
color than the other section corresponding to ttheeroeye. It should be appreciated that for a
sectioned-type eye tracker, or other types of msgymeters, the indication of the eye being tested

can be any variation in color, size, font, text,otinerwise. In another example embodiment, the
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sections of the eye tracker 302, 304 are selectablbe patient, such that the patient can change
the eye being tested by selecting the section sporeding to the other eye. In a different
embodiment, the sections are not selectable bgatient to change the eye being tested.

[0101] As can be seen by reference to Fig. 3, thetrapier 302, 304 indicates that the
eye being tested is the left eye, indicated byddméer shading of the left eye section 302. Whitte
instructions 306 are provided to the patient, alamdp verbal instructions, which the patient can
control with verbal direction control elements 21 the example embodiment shown in Fig. 3,
the written directions read “Cover your right ey8elect the line that is darker, thicker or more
prominent. If three lines are darker, thicker @renprominent then select the middle. If two lines
are darker, thicker or more prominent then selket middle button between those lines.” The
directions 306 refer the patient to the diagram.31Diagram 310 is a known diagram for
diagnosing the axis of an astigmatism. Patienth am astigmatism will see the lines around the
axis of their astigmatism as more bold, or in breibeus, then the other lines of the diagram. The
lines correspond to angle measurements. In tlasmple embodiment, the lines are evenly spaced
at intervals of 15°. It should be appreciated trat suitable angular interval may be employed by
the diagram 310. The system enables the patiantit@ an input of a line, or the centermost part
of a group of lines, which are more prominent wihtem patient views the diagram. It should be
appreciated that the patient is viewing the diagvath their uncorrected eye.

[0102] In the embodiment shown in Fig. 3, the lett&rthrough S 308, as well as the
smaller letter combination buttons 310 are seléetéd indicate the axis angle of the patient. It
should be appreciated that the axis line seleciables 308, 310 need not be letters, but could be
numbers, the angle measurement, pictures, syminrodsyy other suitable icon. As shown in Fig. 3,
the letter “A” 308a corresponds to an axis of 8g lketter “G” 308b corresponds to an axis of 75°,
the letter “J” 308c corresponds to an axis of #8,letter “O” 308d corresponds to an axis of 165°,
and the letter S 308e corresponds to an axis of. 1BDanother example embodiment, the system
provides a button for the patient to indicate tiae of the lines in the diagram appears as darker,
thicker or more prominent, indicating that the patidoes not have an astigmatism in that eye. In a
further example embodiment, when the patient makdsast one input which indicates that they
do not have an astigmatism in the eye being teitedsystem moves on to test the other eye for an
astigmatism. In another embodiment, when the patieakes at least one input which indicates
that they do not have an astigmatism in the eyegisted, the system moves on to the eye test for
that same eye, skipping the section testing thgraatism severity for that eye. In an alternative

embodiment, when the patient makes at least on#t wwhich indicates that they do not have an
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astigmatism in the eye being tested, the systdhiestis the severity of any astigmatism in that ey
as a double-check that the patient does not haastagmatism in that eye.

[0103] It should be appreciated that, after selectirggline or lines of the patient’s axis
measurement for the patient’s left eye, as showkign3, the system may repeat the same test with
diagram 310 for the right eye by moving the eyekea 302, 304 to indicate that the right eye 304
is being tested, and by adjusting the written irdtons 306 to reflect that the right eye is now
being tested. In another embodiment, the patientimues to work through the sections of the
progress bar with the left eye, and, after compiethe astigmatism severity test 206 for the left
eye, will repeat the two astigmatism sections 282 206 for the right eye before moving on to the
eye test 208 for either eye. In another embodintbatpatient works through all sections 204, 206,
and 208 with one eye, the left eye, for exampléoreegoing back to work through each section
204, 206, and 208 with the other eye, in this eXdamfhe right eye. It should further be
appreciated that any order of testing, with anyeorof eyes being tested is suitable. It should
further be appreciated that by providing patiedécable progress bar sections 204, 206 and 208,
and eye tracker sections 302 and 304, the patiaptselect whichever order they prefer.

[0104] Referring now to the embodiment illustrated Rig. 4A, another example
embodiment of the present disclosure is illustratatthis stage of the process, the system present
display 200, and the progress bar indicates tleapé#tient is currently in the Astigmatism Severity
section 206. The eye tracker 302, 304 indicatasttie left eye 302 is being tested. The written
directions 406 read: “Cover your right eye. 1.efdRight Eye covered. 2. Click the (+) until the
grid is all perfect squares.” The written instians refer to diagram 408a, which shows a large
square divided into several smaller squares. Vhtem provides patient-selectable icons 410 and
412 to adjust the diagram until the patient vieWsfthe grid of diagram 408a as perfectly square.
When the patient views all of the grid of diagraf84 as perfectly square, the patient selects the
patient-selectable icon 414. If the system is omadfioning in some way, the system provides a
button 418 to request assistance with the malfanctilt should be appreciated that button 418 is
optional, but useful in the case that the animabbrnhe diagram changing is not visible to the
patient. It should further be appreciated thagdien 408a in Fig. 4A is illustrated as it would
appear to a patient without an astigmatism, or patgent with an astigmatism who is wearing their
corrective lens on the eye being tested. In ottends, the boxes of diagram 408a are square in
Fig. 4A, but would appear distorted to an uncogéatye with an astigmatism.

[0105] The applicant has surprisingly found these of the grid shown as diagram 408a

can be used to determine the cylinder prescriptbra patient by measuring the amount of
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distortion is necessary, along the patient’s akigstigmatism, in order for the patient to view the
figure as square to their uncorrected eye.

[0106] Referring now to the embodiments illustratedrig. 4B, 4C, 4D and 4E, other
embodiments of the present disclosure are illisdratin the embodiments of these figures, the
patient has selected icons 308a, 308b, 308c, 3@&dl,308e of Fig. 3, respectively. Thus, the
corresponding diagrams of those figures 408b, 4088¢, and 408e, respectively, are illustrated as
being stretched along the patient-selected axidHat figure. Specifically, Fig. 4B shows the
diagram 408b distorted along the 75° axis, Figsth@ws the diagram 408c distorted along the 90°
axis, Fig. 4D shows the diagram 408d distorted @lthre 165° axis, and Fig. 4E shows diagram
408e distorted along the 180° axis. If the patsaiects the “+” 412, the diagram elongates along
the axis. If the patient selects the “-” 410, thagram contracts along the axis. In this way, the
patient can manipulate the diagram until the baggsear square to their uncorrected eye. As the
patient manipulates the diagram, scale 416 provédesual representation to the patient of how
much they have changed the diagram 408b, 408c,, 408d8e.

[0107] It should be appreciated that the system mstpdithe diagram in any suitable
way, at any suitable speed, and at any suitableenment. In one embodiment, the system
automatically distorts the diagram prior to enafplithe patient to make an input. In another
embodiment, the system automatically begins dis@rthe diagram, and continues to distort the
diagram until the patient makes an input to st@pdistortion. In a further embodiment, the patient
may further adjust the distortion of the diagrammbgking at least one input. In another further
embodiment, the patient may not further adjustdiséortion of the diagram by making any inputs.
In another embodiment, the system does not digtertiagram prior to receiving at least one input
from the patient.

[0108] Referring now to the embodiment illustratedig. 5, another embodiment of the
present disclosure is illustrated. As shown in Bighe patient has manipulated diagram 408f such
that, to the patient’'s uncorrected eye, the boygsear square. Scale 416 demonstrates that the
diagram 408f has been manipulated. At this poiva,patient can press the icon 414 indicating that
they view the boxes of the diagram 408f as squdilee system determines, from the amount of
manipulation of diagram 408f, a cylinder measurenfi@nthat eye of the patient.

[0109] It should be appreciated that the combinatibthe axis measurement and the
cylinder measurement for a given eye of the patantbe used by the system to determine a skew
function to apply to further diagrams and figuragended for the given eye. In this way, the
astigmatism will not affect the results of the égst, for example, because the figures used in the

eye test will have been modified to counter theafbf the astigmatism.
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[0110] Referring now to the embodiment illustrated kig. 6, another example
embodiment of the present disclosure is illustrafddhis stage of the process, the system presents
display 200, and the progress bar indicates tleap#tient is currently in the Eye Test section 206.
Specifically, the display 200 in Fig. 6 is directedcalibrating a camera which may be attached to
the computerized screen to determine the distahttee @atient from the computerized screen. The
system must know the distance of the patient inerorb accurately calculate the sphere
measurements from the eye tests. If the patieotisputerized screen does not have a camera, the
system will provide the patient a specified diseabw remain away from the screen. This distance
may be the same or different for each instancé®f'$small-to-large” eye test (described at blocks
122 and 124 of Fig. 1A) and/or each instance of‘ldrge-to-small” eye test (described at blocks
126 and 128 of Fig. 1A).

[0111] The written instructions 606 of the example ediment illustrated by Fig. 6 read:
“1. Hold a credit card with the magnetic strip fagithe camera. 2. Place the card 11" from the
camera. 3. Use a piece of paper to measure RDIl the paper the long way. Place one end
touching the screen near the camera and the athehing the credit card. Remove the paper and
keep the card in place. Click the Calibrate buttdn Click on the magnetic strip in the pictufe.
When magnetic strip is highlighted click the Dongtbn.” Camera viewer 610 shows the patient
what the camera is viewing. The patient can foltbe instructions to click the Calibrate button
612 and the Done button 614 in accordance withwiiitéen instructions. It should be appreciated
that any other suitable or conventional methodatibcating the distance between the patient and
the computerized screen may be employed.

[0112] It should be appreciated that any suitableadist between the patient and the
screen may be used. In one embodiment, the desthatween the patient and the screen is
determined based on whether the patient is neaesigir farsighted. In a further embodiment, the
system determines that the distance between thenpand the screen is the same for a nearsighted
patient and a farsighted patient. In another enmbexlt, the system determines that the distances
between the patient and the screen are differena feearsighted patient and a farsighted patient.
In one embodiment, the system may determine th@ardis between the patient and the screen
depending on the kind, type, dimensions, or othwaracteristics of the screen. In another
embodiment, the patient may be enabled to makegut regarding whether the determined input
is difficult for the patient to use. In a furthembodiment, the system may determine a new
distance between the patient and the screen aftgpatient makes an input regarding whether the

determined input is difficult for the patient toeus
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[0113] In another example embodiment, they systemabiemt terminal may utilize
mirrors to simulate the a greater or lesser digtd@tween the patient and the computerized screen,
such as is conventional in projection technologying for example, a optometrist’'s office. In a
further example embodiment, the mirrors are adplsthased on the location of the patient, such
that the patient may move and the mirrors may adguaccount for the movement to maintain the
same simulated distance.

[0114] In an additional example embodiment, the systeay query the patient for their
shoe size and gender and, using that informatiame lthe patient estimate their distance from the
computerized screen via heel-to-toe measuremeneatet that distance into the system. In an
alternative example embodiment, the system mayucisthe patient to take a determined number
of heel-to-toe steps from the computerized scrpkating the patient at a fairly accurate distance
from the computerized screen.

[0115] Referring now to the embodiment illustratedrig. 7A, another embodiment of
the present disclosure is illustrated. At thigetaf the process, the system presents display 200,
and the progress bar indicates that the patieatinsently in the Eye Test section 206. The eye
tracker 302, 304 indicates that the left eye 30Bdamg tested. For systems with cameras, the
system provides a calibration box 708 with an estémof the distance of the patient from the
camera/computerized screen. In one embodimensyiem uses the camera-measured distance
of the patient from the screen to determine a $tre or an icon size to display to the patientas p
of figure 710.

[0116]  The written instructions 706 read: “Cover yoight eye. Move your face 28
inches from the screen. Click “I can see” when gan just barely recognize the letters from that
distance. DON'T WAIT UNTIL IT IS CLEAR! Use the and — to make sure the letters are just
barely recognizable.” The written instructionserefo figure 710, which in this embodiment is a
series of letters. It should be appreciated thgtsaitable kind or number of visual cues, symbols,
shapes, or icons can make up the figure 710, ssdbtirs, numbers, pictures, or the like. As
shown in Fig. 7A, the system provides patient-galde icons 712 and 716 to adjust the figure
until the patient views the figure as just bareginig able to make out the letters of the figure.
When the patient views the figure and can justligareke out the letters, the patient selects the
patient-selectable icon 414. In one embodimestfitiure 710 starts small enough that the figures
cannot be clearly seen by the patient, and themathust make at least one input to increase the
size of the figure until it can just barely be mae. In another embodiment, shown in Fig. 7B,
the figure starts large enough to be clearly seethé patient, and the patient must make at least

one input to decrease the size of the figure jost the figure can no longer be made out.
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[0117] The system determines a sphere measurementdtdeast one input from a
“small-to-large” eye test. The system determinestizer sphere measurement from at least one
input of a “large-to-small” eye test. As discusgedviously, the “small-to-large” eye test and the
“large-to-small” eye test may be performed any namif times, in any order, for each eye, with
each eye test resulting in a sphere measuremeetndeed from the at least one input of the
patient. In one embodiment, the system may perfarin the “small-to large” eye test, and not the
“large-to small” eye test. In another embodimdht system may perform only the “large-to
small” eye test, and not the “small-to large” egstt Either or both eye tests may be performed one
or more times per eye of the patient. When théegydas provided all instances of the eye test to
both eyes, the system averages the sphere measiseinoen the eye test instances to determine a
final sphere measurement. It should be appreciditadthe system may determine not to use a
given sphere measurement in the final sphere measunt if it is a statistically significant unit of
measurement away from the average of the remairgagltant sphere measurements. In one
embodiment, the system takes the mean of the aesudphere measurements as the final sphere
measurement.

[0118] It should be appreciated that the system maysathe size of the figure in any
suitable way, at any suitable speed, and at angldaiincrement. In one embodiment, the system
automatically increases (for the “small-to-largest) or decreases (for the “large-to-small” tesg) t
figure prior to enabling the patient to make anuinp In another embodiment, the system
automatically begins increasing or decreasing itdngré¢, and continues to increase or decrease the
figure until the patient makes an input to stop thereasing or decreasing. In a further
embodiment, the patient may further adjust the sizéhe figure by making at least one input. In
another further embodiment, the patient may ndah&rradjust the size of the figure by making any
inputs. In another embodiment, the system doesinwease or decrease the figure prior to
receiving at least one input from the patient.

[0119] It should be appreciated that the above-desdriembodiments of the present
disclosure may be implemented in accordance wiih conjunction with one or more of a variety
of different types of systems, such as, but nottéidhto, those described below.

[0120] Referring now to Figs. 8A, 8B, 8C and 8D, anothebediment of the present
disclosure is illustrated, wherein the system digplat least one colorblocked diagram 800 and
enables a patient to make at least one input &ztsalmore defined-appearing part of the diagram,
wherein the input corresponds to a determinati@t the patient is near or far sighted (if not
wearing corrective lenses), over or under corre¢tedvearing corrective lenses), or otherwise.

The colorblocked diagram 800 may be presented dwasg, or more in a series, for each eye. The
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colorblocked diagram 800 may be the same or shightferent for each presentation to the patient.
In the examples shown in Figs. 8A, 8B, 8C, and ®ie, colorblocked diagrams 800 are slightly
different.

[0121] The colorblocked diagram 800 has at least tartspshown as part 802 and part
804. In the embodiment shown in Figs. 8A-D, pd@f®®2 and 804 are semicircles having a
background color. In the examples shown in FigsD8 part 802 has a brighter background color,
while part 804 has a duller background color.htiidd be appreciated by one of skill in the art tha
any suitable brighter and duller colors, may bedus® the background color of parts 802 and 804,
respectively. In one embodiment, part 802 has ckdraund from the green family of colors
(including the various colors of green from darklight, bright to dark, and mixed with other
colors,i.e. yellow-green or blue-green), while part 804 hasaakground from the red family of
colors (including the various colors of red fronridéo light, bright to dark, and mixed with other
colors,i.e. purple-red or red-orange). In another embodimesnt, 802 has a background from the
yellow family, while part 804 has a background frdme purple family.

[0122] Parts 802 and 804 further include a pluralityires of various lengths 806 that,
when placed closed together and viewed from a shstdénce, appear as an arrowhead shape. In
each of Figs. 8A-D, the arrow directions face aweym each other, and are comprised of
horizontal or vertical lines 806. It should be eggated by one of skill in the art that any suiab
number of lines (straight or curved, in any suiabénsity), arranged into any suitable direction,
making up any suitable aggregate shape may be useahother further embodiment, the lengths
806 may be replaced by solid or semi-solid shapash as circles, squares, triangles, letters,
numbers etc. It should further be appreciated plaats 802 and 804 may be shapes other than
semicircles, such as half squares, half triangies,

[0123] As discussed above, the colorblocked diagraf, & one or more of its
configurations, may be used to determine whethpateent is near or far sighted if not wearing
corrective lenses. The system may instruct theeqato remove any corrective lenses, such as
glasses or contacts, before using the system. sy$tem presents a colorblocked diagram to one
eye of the patient, and enables the patient to naakenput regarding which of the arrow parts
appears more distinct to their uncorrected eyeonk embodiment, the patient may select that part
802 with the brighter background looks more digtifie. sharper or more defined), that part 804
with the duller background looks more distinct tloat the arrows on parts 802 and 804 are about
equally distinct. In general, a selection that 882 with the brighter background is more distinct
than part 804 with the duller background suggesés the patient is farsighted. In general, a
selection that part 804 with the duller backgrousdhore distinct than part 802 with the brighter
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background suggests that the patient is nearsighteshould be appreciated by one of skill in the
art that performing two or more tests per eye witorblocked diagrams having arrows pointing in
different directions will assist in mitigating angubjective error from the patient. In an
embodiment, the patient is presented with Figst@8D in any order, for their first eye, than 8A to
8D, in any order, for their second eye. The systses the results of the one, two, three, four, or
more colorblocked diagram tests to determine tla aefar sightedness of the patient.

[0124] It should be appreciated that the tests shoywaxample in Figs. 8A to 8D may
also be used to determine if a patient is over rteu corrected if performed while wearing
corrective lenses. In one example embodiment,ptiteent performs the same steps described
immediately above, individually for each eye, whilging their corrective lenses. In this example
embodiment, a selection that part 802 with thehtegbackground is more distinct than part 804
with the duller background suggests that the paigovercorrected with their present corrective
lenses, while a selection that part 804 with thiiedbackground is more distinct than part 802 with
the brighter background suggests that the patentnder corrected by their present corrective
lenses.

[0125] Referring now to Fig. 9A, another embodimenttioé present disclosure is
illustrated. Fig. 9A is a screen shot of an examgilan embodiment of the system of the present
disclosure, wherein the system displays a linerdiag900 and enables a patient to make at least
one input to affect the rotation of the line diagravherein the at least one input corresponds to an
axis measurement. In the example embodiment siowig. 9A, the line diagram 900 is a line, or
a long thin rectangle on a solid background. Tdwangle/line is made up of alternating parts 902
and 904. Alternating parts 902 and 904 are diffeoslors. In the embodiment of Fig. 9A, part
902 has a brighter background color, while part B84 a duller background color. It should be
appreciated by one of skill in the art that anyeahle brighter and duller colors, may be used as th
background color of parts 902 and 904, respectivelpy one embodiment, part 902 has a
background from the green family of colors (inchglithe various colors of green from dark to
light, bright to dark, and mixed with other colorg yellow-green or blue-green), while part 904
has a background from the red family of colors I(iding the various colors of red from dark to
light, bright to dark, and mixed with other coloisg. purple-red or red-orange). In another
embodiment, part 902 has a background from thewelamily, while part 904 has a background
from the purple family.

[0126] The alternating parts 902 and 904 may be ainglde shape or size. For example,
in Fig. 9A, the alternating parts 902 and 904 apeases which make up the rectangle/line of line
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diagram 900, without any space between the partshould be appreciated by one of skill in the
art that two or more alternating parts may be used.

[0127] The system presents the line diagram 900 teétent. In one embodiment, the
system begins rotating the diagram 900 about itgece In another embodiment, the patient makes
an input to begin rotation of the diagram 900 abtsutenter. The rotation is slow enough that the
patient can identify changes. In one embodimdm,datient may make an input to speed up or
slow down the rotation of the diagram 900. In &eotembodiment, the diagram 900 does not
rotate automatically, and the patient must makenguat corresponding to each rotation of the
diagram 900.

[0128] The applicant has surprisingly found thse of a line diagram, such as line
diagram 900, can be used to determine the axisnéen of a patient to within 1° of accuracy.
Because the effect of an astigmatism is to distorstretch, a patient’s vision along an axis, when
the line diagram 900 is near or at the patientis ak astigmatism, the alternating parts 902 and
904 will blur together and appear as a differedbicthan either of the parts individually. In one
example embodiment where part 902 is green and®pdrts red, the line appears yellow at or near
the axis of the patient’s astigmatism. It shoudddppreciated by one of skill in the art that & th
patient does not have an astigmatism, the linensillappear to change color.

[0129] The rotational axis of the line diagram 90@asnposed of angles ranging from 0
degrees to 360 degrees. However, in an opticacppion, angles are written in O degrees to 180
degrees. Thus, one of skill in the art will appaesd that angles 0° and 180 ° are the same, 170°
and 350° are the same, 100° and 280° are the saim®an and so forth. The axis line extends
below the 180° point, and that is why angles aklt®8@° also have a corresponding equivalence
below 180°.

[0130] In an embodiment of they system of the predesdiosure, the system presents the
patient with the line diagram 900, which may rotajesystem or patient direction, as described
above. The patient viewing the diagram with ongextied eye at a time, is enabled to make an
input corresponding to when they see the line appe&hange color. In one embodiment, the
patient is prevented from making an input thatlthe did not change color until at least one or
more full rotations of the line have been completédanother embodiment, once a patient makes
an input indicating that the line appeared to ckeaogior, the patient is enabled to make further
fine-tuning inputs causing small rotations to theeluntil the patient makes another input
corresponding to the angle at which the changedrcabpears most distinctly.€. strongest,
darkest, or most clear). In one embodiment, the-funing inputs cause a rotation of 1°. It should

be appreciated by one of skill in the art that ofiree-tuning increments can be used, such as’2°, 5

28



or 10°. Since conventional subjective axis deteation techniques use increments of 10°, and
since an astigmatism can be along any axis (atdagyee), any increment less than 10° should
yield a more accurate determination than the pherogystem used by eye care professionals in-
office. The angle selected by the input correspando the angle at which the changed color
appears most distinctly is the axis prescriptiothef patient. The system then repeats the process
for the other uncorrected eye of the patient.

[0131] In an embodiment, the system enables the patemake an input reflecting that
the line did not appear to change color. It shdaddappreciated by one of skill in the art thathsuc
an input would suggest that the patient does nugé e astigmatism in that eye. In a further
embodiment, the system gives the patient an additiaxis test for that eye, such as that described
in Fig. 3. In a different further embodiment, gystem permits the patient to skip the cylindet; tes
and go right to an axis test for the other eyerwther kind of test, such as the power test.

[0132] Referring now to Fig. 9B, another embodimenttlud present disclosure is
illustrated. Fig. 9B is a screen shot of an exanghlan embodiment of the system of the present
disclosure, wherein the system displays a linerdiag906 and enables a patient to make at least
one input to affect the spacing or size of varipads of the line diagram 906, wherein the at least
one input corresponds to an cylinder measurement.

[0133] The applicant has surprisingly found thse of a line diagram, such as line
diagram 906, can be used to accurately determme\thinder prescription of a patient. Because
the effect of an astigmatism is to distort, or tetng a patient’s vision along an axis, when the
alternating parts are stretched to correspond o siverity of the patient’'s astigmatism, the
patient’s eye will once again be able to resoheedhernating parts in their actual colors. Itiddo
be appreciated by one of skill in the art thah# patient does not have an astigmatism, the lihe w
only appear with the alternating parts in theiuattolors.

[0134] The line diagram 906 shown in the example embodiroéifrig. 9B is different
from Fig. 9A in that it is used to determine thevesdty of astigmatism for a patient. If it was
previously determined that the patient has an aixastigmatism, this is the next test to determine
how much astigmatism that individual has. Linegdeen 906 is first shown in the angle of
astigmatism that was determined in the axis detetiun test described with reference to Fig. 9A,
and has alternating parts 902 and 904, similahdsd described above with reference to Fig. 9A.
As confirmed previously during the test describathweference to Fig. 9A, the line diagram 906
should appear as a different color than the alterggarts 902 and 904. In the example where
alternating parts 902 and 904 are green and regecévely, the line diagram 906 at the axis of

astigmatism for the patient being tested shoulegappellow to the patient.
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[0135] The system presents the line diagram 906 touocerrected eye of a patient at a
time. In one embodiment, the system automaticatlyeases the sizé.€ length and/or width) of
the alternating parts 902 and 904 until the patieakes an input indicating that they can see the
colors of the alternating parts again. The patiergnabled to make fine-tuning inputs to change
the size of the alternating parts until the sizeekghthey can first see the alternating colorsarin
embodiment where line diagram 906 first appearkweto a patient even though parts 902 and
904 are green and red, respectively, the patienildvmake an input when they begin to see the
green and red parts 902 and 904 again. In anethbodiment, the system does not automatically
change the size of the alternating parts, and esdhk patient to make inputs corresponding to all
size changes.

[0136] In another embodiment, the system begins begriimg space between the
alternating parts 902 and 904 until the patient@sakn input indicating that they can see the colors
of the alternating parts again. The patient isblathto make fine-tuning inputs to change the
spacing of the alternating parts until the size nehthey can first see the alternating colors. In
another embodiment, the system does not autonigtd@nge the spacing of the alternating parts,
and enables the patient to make inputs correspgridiall spacing changes.

[0137] It should be appreciated by one of skill in #nethat the size and spacing changes
can be made in the same test, at the same timsgquentially in any order. In one example
embodiment, the size of the alternating parts 942 304 changes until the patient make an input,
at which point the system enables the patient tkenfiae-tuning inputs affecting the size, spacing,
or both of the alternating parts. In another exdengmbodiment, the spacing of the alternating
parts 902 and 904 changes until the patient makegr, at which point the system enables the
patient to make fine-tuning inputs affecting tha@pg, size, or both of the alternating parts. The
system determines the astigmatism severity, ondgli prescription of the patient from the final
size and/or spacing of the alternating parts. 3Iystem then repeats the process for the other
uncorrected eye of the patient.

[0138] Referring now to Figs. 10A and 10B, another ediment of the present
disclosure is illustrated. Fig. 10A is a screeotsif an example of an embodiment of the system of
the present disclosure, wherein the system dis@alyse diagram 1101 and enables a patient to
make at least one input, wherein the at least iyt icorresponds to a cylinder measurement. Fig.
10B is a screen shot of an example of an embodirokthe system of the present disclosure
wherein the figure of 10A is rotatable to aligniwihe determined axis of a patient’s astigmatism.

[0139] In the example embodiment shown in Figs. 104 40B, the line diagram

1001/1004 is a series of lines, or long thin regkes on a solid background. The series of lines
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includes lines of different sizes. In the examgiebodiment shown in Fig. 10A, the lines increase
in size as they are view from the top of diagran®@11@ the bottom of diagram 1001. The

rectangles/lines are made up of alternating pd@2 land 1003. Alternating parts 1002 and 1003
are different colors, one brighter and the othdtedusimilar to the alternating parts 902 and 904
discussed above. In the embodiment of Fig. 104, 3203 has a brighter background color, while
part 1002 has a duller background color.

[0140] It should be appreciated by one of skill in #ré that the size of the lines or
alternating parts, and the spacing between the lorethe alternating parts may be any suitable
amount. For example, Figs. 10A and 10B show thesliseparated by space, but the alternating
parts of each line are immediately adjacent. lotlzer example embodiment, the alternating parts
may have space between them and the lines mayrbedmately adjacent.

[0141] The system presents the line diagram 1001 64 14 one uncorrected eye of a
patient at a time. The patient is enabled to n&least one input to select one or more lines that
appear different in color from the remaining linda.one example embodiment where part 1003 is
green and part 1002 is red, a line of alternatiagspappears yellow below the cylinder, or
astigmatism severity of the patient’s astigmatismhe selection may be accomplished in any
suitable manner, such as by selecting and clickitige, or a button representing a line, such as
buttons 1000.

[0142] The applicant has surprisingly found these of a line diagram, such as line
diagrams 1001 and 1004, can be used to accuratdyndine the cylinder prescription of a patient.
Because the effect of an astigmatism is to distorstretch, a patient’s vision along an axis, when
the alternating parts are stretched to corresponitheé severity of the patient’s astigmatism, the
patient’s eye will once again be able to resoheedhernating parts in their actual colors. Itiddo
be appreciated by one of skill in the art thahi patient does not have an astigmatism, the lines
will only appear with the alternating parts in thactual colors.

[0143] Referring now to Fig. 11B, another embodiment ¢ firesent disclosure is
illustrated. Fig. 11B is a screen shot of an eXanop an embodiment of the system of the present
disclosure, wherein the system displays a conaesgmi-circle diagram 1105 and enables a patient
to make at least one input, wherein the at leastioput corresponds to an axis and/or a cylinder
measurement.

[0144] In the example embodiment shown in Fig. 11B,4Bmi-circle diagram 1105 is a
half-circle on a solid background. The half-cirdemade up of alternating parts 1107 and 1108,
arranged into concentric half-circles. Alternatipgrts 1107 and 1108 are different colors, one

brighter and the other duller, similar to the almg parts 902 and 904 discussed above. In the
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embodiment of Fig. 11B, part 1108 has a brightekgeound color, while part 1107 has a duller
background color.

[0145] The alternating parts 1107 and 1108 may besaitgble shape or size, with any
suitable spacing between them. For example, in H@, the alternating parts 1107 and 1108 are
concentric curved rectangular slices which makehagpsemi-circle of diagram 1105, without any
space between the parts. It should be appreckatedne of skill in the art that two or more
alternating parts may be used. In the example dmient of Fig. 11B, the semi-circle diagram
1105 is divided into wedges by radii lines 1009.sHould be appreciated that radii lines can be
placed at any suitable angular distance from e#ioérosuch as at 1, 2, 5, 10, or 30 degrees, or at
other degree increments. It is preferable thatathgular distance be evenly divisible into 180
degrees. As shown in Fig. 11B, the radii lines9.8fe placed 20 degrees apatrt.

[0146] The system presents the semi-circle diagrand 1@0one uncorrected eye of a
patient at a time. The patient is enabled to natkieast one input to select one or more wedges
that looks different in color from the remainingdges. The selection may be accomplished in any
suitable manner, such as by selecting and clickimgedge, or a button representing a wedge, such
as buttons 1106.

[0147] The applicant has surprisingly found tlige of a semi-circle diagram, such as
semi-circle diagram 1105, can be used to deterthi@exxis prescription of a patient. Because the
effect of an astigmatism is to distort, or streipatient’s vision along an axis, at the portibthe
semi-circle diagram nearby to the patient’s axiagifgmatism, the alternating parts 1107 and 1108
will blur together and appear as a different cdlwan either of the parts individually. In one
example embodiment where part 1108 is green artdLp@# is red, a portion of a wedge appears
yellow at or near the axis of the patient’s astigsma. It should be appreciated by one of skilié t
art that a greater blurring of the colors away fribve@ center of the circle diagram, indicates a more
severe astigmatism cylinder measurement. It shibeldppreciated by one of skill in the art that if
the patient does not have an astigmatism, nonleegportions of the wedges will appear to change
color.

[0148] Referring now to Fig. 12B, another embodimehth® present disclosure is
illustrated. Fig. 12B is a screen shot of an eXamp an embodiment of the system of the present
disclosure, wherein the system displays a spokgratia 1205 and enables a patient to make at least
one input, wherein the at least one input corredpdo a gross axis measurement.

[0149] In the example embodiment shown in Fig. 12B,gpoke diagram 1205 is a series
of lines, or long thin rectangles on a solid backgd, arranged as radii lines on a half-circle dark

background 1209. In the example embodiment showkig. 12B, the lines are approximately the
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same size. The rectangles/lines are made upeshating parts 1207 and 1208. Alternating parts
1207 and 1208 are different colors, one brighter the other duller, similar to the alternating part
902 and 904 discussed above. In the embodimdagofi2B, part 1207 has a brighter background
color, while part 1208 has a duller background rcolo

[0150] The system presents the spoke diagram 120beaiocorrected eye of a patient at
a time. The patient is enabled to make at leastioput to select one or more lines that appear
different in color from the remaining lines. Ineoaxample embodiment where part 1207 is green
and part 1208 is red, a line of alternating papgears yellow at or near the axis of the patient’s
astigmatism. The selection may be accomplishahinsuitable manner, such as by selecting and
clicking a line, or a button representing a ling;lsas buttons 1206.

[0151] Referring now to Fig. 11A, another embodimehtthee present disclosure is
illustrated. Fig. 11A is a screen shot of an exangp an embodiment of the system of the present
disclosure, wherein the system displays fine spaiegram 1002, which is a smaller angular
portion of spoke diagram 1205, and enables a gdtenake at least one input, wherein the at least
one input corresponds to a fine axis measurement.

[0152] In the example embodiment shown in Fig. 114&,3poke diagram 1102 is a series
of lines, or long thin rectangles on a solid baokignd, arranged as radii lines on a portion of & hal
circle dark background. In the example embodimshbwn in Fig. 11A, the lines are
approximately the same size. The rectangles/lnesnade up of alternating parts 1103 and 1104.
Alternating parts 1103 and 1104 are different cglone brighter and the other duller, similar ® th
alternating parts 902 and 904 discussed abovehelrembodiment of Fig. 11A, part 1104 has a
brighter background color, while part 1103 has kedbackground color.

[0153] The system presents the spoke diagram 1108gaiocorrected eye of a patient at
a time. The patient is enabled to make at leastioput to select one or more lines that appear
different in color from the remaining lines. Ineoexample embodiment where part 1104 is green
and part 1103 is red, a line of alternating papgears yellow at or near the axis of the patient’s
astigmatism. The selection may be accomplishexhynsuitable manner, such as by selecting and
clicking a line, or a button representing a linggls as buttons 1101. It should be appreciated by
one of skill in the art that the fine spoke diagrafr©2 represents the portion of the gross spoke
diagram 1205 which the patient previously seleetedppearing different in color from the other
portions of the diagram. It should further be &gpated that fine spoke diagram 1102 uses smaller
angular increments between the radii lines to pl®a more accurate angular axis determination.
In another example embodiment, the patient may $etect a wedge from the semi-circle diagram

1105, then use the fine axis diagram 1102 to fime the axis determination. In such example, the
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angular portion used in diagram 1102 would corredpim the wedge section or sections selected
by the patient as appearing different from the rienher of the wedges in 1105.

[0154] The applicant has surprisingly found thige of a spoke diagram, such as spoke
diagrams 1102 and 1205, can be used to accuradétyndine the axis prescription of a patient.
Because the effect of an astigmatism is to distwrgtretch, a patient’s vision along an axishat t
portion of the spoke diagram nearby to the patseaxis of astigmatism, the alternating parts 1103
and 1104 of diagram 1102, and parts 1207 and 1P@&gram 1205 will blur together and appear
as a different color than either of the parts imtinally. It should be appreciated by one of skill
the art that if the patient does not have an asticgm, none of the lines will appear to change
color. It will further be appreciated that anytabie sizing, spacing or shape of alternating parts
may be used so long as they are along the varias a

[0155] Referring now to Fig. 12A, another embodimehttlee present disclosure is
illustrated. Fig. 12A is a screen shot of an exangb an embodiment of the system of the present
disclosure, wherein the system displays line diamgi201, and enables a patient to make at least
two inputs, wherein the at least two inputs coroespto a cylinder measurement.

[0156] In the example embodiment shown in Fig. 124, lthe diagram 1201 is a line, or
a long thin rectangle on a solid dark backgroumte rectangle/line is made up of alternating parts
1202 and 1203. Alternating parts 1202 and 1203ddferent colors, one brighter and the other
duller, similar to the alternating parts 902 and! @iscussed above. In the embodiment of Fig.
12A, part 1202 has a brighter background color]eybart 1203 has a duller background color.

[0157] The applicant has surprisingly found that whepatient with astigmatism views a
diagram like 1201, they will see a doubled-linetwo lines, instead of the single line presented in
the diagram. The applicant has further surprisifignd that the amount of distance between the
two appearing lines corresponds to the cylinder sueament of the patient. It should be
appreciated that a patient without an astigmatisihrowly see the single line.

[0158] The system displays the line diagram 1201 ® wmcorrected eye of a patient at a
time. The patient is enabled to make at leastihpats to select the edge of a first appearing line
and to select the edge of the second appearingdighown by arrows 1200 and 1204 in Fig. 12A.
In this way, the patient is identifying the distartmetween the two appearing lines. The patient is
also enabled to select that they only see oneiléating that they do not have an astigmatism, o
that the size of the alternating parts is above thdinder axis. In such an example, the system
may re-present the diagram 1201 with smaller adtigng parts. The selection of beginning and

ending points of the two-appearing lines may be@aqiished in any suitable manner.
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[0159] Referring now to Fig. 13, another embodimenttleé present disclosure is
illustrated. Fig. 13 is a screen shot of an exangblan embodiment of the system of the present
disclosure, wherein the system displays line diagi804, and enables a patient to make at least
one input, wherein the at least one input corredpado a cylinder measurement.

[0160] In the example embodiment shown in Fig. 13 lithee diagram 1304 is a line, or a
long thin rectangle on a solid background, whetk@width and height of the line increases when
viewed from left to right. The rectangle/line isade up of alternating parts 1301 and 1302.
Alternating parts 1301 and 1302 are different cglone brighter and the other duller, similar ® th
alternating parts 902 and 904 discussed abovethdrembodiment of Fig. 13, part 1302 has a
brighter background color, while part 1301 has kedbackground color. It should be appreciated
that any suitable arrangement of differently silieds is appropriate. For example, the width and
height of the line may decrease from left to rightthe line may be oriented vertically (or at any
angle relative to horizontal) as opposed to hotialhn In another example, there may be space
between the differently sized line segments. &dkample embodiment shown in Fig. 13, there is
no space between the differently sized line segsent

[0161] The system displays the line diagram 1304 to om@macted eye of a patient at a
time. The patient is enabled to make at leastiopet to select one or more line segments that
appear different in color from the remaining linda.one example embodiment where part 1302 is
green and part 1301 is red, a line segment ofraterg parts appears yellow below the cylinder, or
astigmatism severity of the patient’s astigmatismhe selection may be accomplished in any
suitable manner, such as by selecting and clickiige segment, or a button representing a line
segement, such as buttons 1303.

[0162] The applicant has surprisingly found these of a line diagram, such as line
diagram 1304, can be used to accurately deterrhmeylinder prescription of a patient. Because
the effect of an astigmatism is to distort, or tetne a patient’s vision along an axis, when the
alternating parts are stretched to correspond o siverity of the patient’'s astigmatism, the
patient’s eye will once again be able to resoheedhernating parts in their actual colors. Itiddo
be appreciated by one of skill in the art thahi patient does not have an astigmatism, the lines
will only appear with the alternating parts in thactual colors.

[0163] Referring now to Figs. 14A-D, other embodimeoitshe present disclosure are
illustrated. Figs. 14A-D are screen shots of edangmbodiments of the system of the present
disclosure which demonstrate that the alternatangspmay be of different sizes or spacing, but stil

test for the same determination in the astigmasienerity determination. From Fig. 14A to Fig.
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14D, the spacing between the alternating partseas®s. However, so long as the sizing and
spacing is known, each of Figs. 14A to 14D are leshp the system.

[0164] Referring now to Fig. 15, another embodimenttleé present disclosure is
illustrated. Fig. 15 is a screen shot of an exangblan embodiment of the system of the present
disclosure, which demonstrates that the alterngtanrgs may be of different sizes or spacing, but
still test for the same astigmatism axis deternmmat Contrast, for example, Fig. 12B with Fig. 15,
which has larger alternating parts. However, swmlas the sizing and spacing is known, each of
Figs. 12B and Fig. 15 are usable by the system.

[0165] Referring now to Fig. 16, another embodimenttleé present disclosure is
illustrated. Fig. 16 is a screen shot of an exangblan embodiment of the system of the present
disclosure, which demonstrates that an astigmatisis gross determination figure may be
modified in size and shape, and stretched in miashion, and still be usable by the system for
determining an axis of astigmatism for a patieRbr example, Fig. 16 shows a slight horizontal
stretch as compared to the perfectly semicircugané of Fig. 11B. Fig. 16 also shows, in contrast
to Fig. 11B, smaller alternating parts and a greatenber of wedges of the figure which do not
meet at a center point of the semicircular figure.

[0166] In another example embodiment, the system reay dr confirm a patient’s
astigmatism axis by displaying only certain axésr example, the system may display a set of
shapes (such as circles) filled with lines of al&éting colors (bright and dull), as described above
In this example embodiment, all of the lines inieeg circle would be of the same axis, and the
lines in the remaining circles could be at othezsaxThe system would enable the patient to make
at least one input to select a circle that appbarsy to each of their uncorrected eyes, tested
individually. For instance, in the case wherelbthight color is selected from the green family and
the dull color is selected from the red family, thegient may select the circle that appears yellow.
Based on the at least one input from the patibetsiystem can determine or confirm the patient’s
axis prescription. For example, in a situation rehé¢he test is being given to confirm a
prescription, the system will determine if the grgstion is confirmed by comparing the axis of the
patient’s selected circle or circles to the axiprigviously determined. If the axis measurements
match or are close, then the prescription is cordd. It should be appreciated that any suitable
number of shapes, any suitable number of axesaagdsuitable number of iterations of the test
may be utilized by the system to initially testt@rconfirm an axis prescription for a patient.

[0167] In another example embodiment, the system reay dr confirm a patient’s
cylinder prescription by displaying spaced-apampas. Applicant has surprisingly found that

spaced-apart shapes located along the patienssofxdstigmatism and spaced correspondingly to
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the cylinder of the patient (or higher) will appear touch when viewed with the patient’s
uncorrected eye (each eye individually). For examibe system may display two or more dots in
a grid or any other suitable pattern, where att lvas of the dots we spaced along the patient’s axi
of astigmatism. The system would enable the patienrmake at least one input to select or
otherwise identify the dots that appear to eactheifr uncorrected eyes, tested individually, to be
touching. Based on the at least one input fronpttent, the system can determine or confirm the
patient’s cylinder prescription, where the actuatahce between the dots that appear to the
uncorrected eye of the patient to be touching spwads to a cylinder measurement. For example,
in a situation where the test is being given toficona prescription, the system will determine if
the prescription is confirmed by comparing the mgér of the patient’s selected dots to the cylinder
it previously determined. If the cylinder measuegris match or are close, then the prescription is
confirmed. It should be appreciated that any bletamumber of shapes, any suitable number of
axes, any suitable colors, and any suitable nurabéerations of the test may be utilized by the
system to initially test or to confirm a cylinderegcription for a patient. It should further be
appreciated that the spaced apart shapes may bedsaldifferent intervals, or that more than one
display (with varying intervals between the shapeay be used in order to fine tune the cylinder
determination.

[0168] It should be appreciated that all the astigematiletermination tests described with
reference to Figs. 9A through 16 can consist @radting parts in any suitable shapes, including,
but not limited to the squares and rectangles tieghim the Figures, and any suitable number or
combination of alternating colors in any suitabt#oc families. It should further be appreciated
that whenever a patient cannot see a color chaelgtve to the other figures displayed, it may be
because of one of the following issues: (1) théeepatdoes not have an astigmatism; (2) the size of
the displayed alternating parts corresponds tgladnicylinder error than the patient has; and/pr (3
the diagram is not at the patient’s axis of astiggna To address situation (1), the system may
enable a patient to make an input indicating thalytdo no have an astigmatism. To address
situation (2), the system may decrease the sitleeohlternating parts, re-display the diagram, and
guery the patient again regarding any perceivedradiange. To address situation (3), the system
may re-determine the axis by presenting the patigthta same or with a different axis test.

[0169] Referring now to Fig. 17, another embodimenttled present disclosure is
illustrated. Fig. 17 is a screen shot of an exangblan embodiment of the system of the present
disclosure, which demonstrates a possible configurdor a macular degeneration test. By using
such a test, the system enables a patient to coaduexamination of the locations in which they

have lost a partial amount or full amount of visioAs is well-known in the art, it is standard
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practice for optometrists to test this using a $&gid on a sheet of paper (lines left to rightl an
top to bottom) with a marked center. The patisntoid to stare at the center with one eye at a
timeand draw with a pencil any area that appedordexi, missing, or otherwise different than the
rest. The optometrist notes in the patient’s chdrich parts of their retina are damaged. Such a
test is useful for macular degeneration, whereepddi lose their central vision, as well as other
retinal issues such as diabetic retinopathy, wkpeific parts of ones vision become missing or
blurry. In contrast to this prior art system, gystem of the present disclosure is more advanced.
The system displays a figure including a set of/edrlines. In the embodiment shown in Fig. 17,
the figure 1700 has generally semicircular curvedd 1702 opening to the right, and a center
region 1704. The system instructs the patientdoug on the center region with a single
uncorrected eye at a time, and enables the patiesgiect any lines which appear to have blurry or
missing portions. Alternatively, the system enalilee patient to select the portions of the lines
which appear to be blurry or missing. The systhantdisplays a similar set of curved lines, but
this time with the opening facing some other dimttsuch as left. In one embodiment, the second
figure is displayed as opening to the opposite agléhe first figure. It should be appreciated tha
the orientation of the curved lines may differ hape or actual apex angle, and may be any suitable
shape or apex angle. The system increases thesityt®f the user-selected lines or parts of lines
and enables the patient to make at least one mggatrding whether their vision is improved in
those areas based on the increase in intensityhduald be appreciated by one of skill in the laat t
the at least one input corresponds to a magnificaievel for that region of a patient’s vision,
which corresponds to a particular location on th@egnt’'s retina which has experienced at least
some vision loss. The system may then use thendieied magnification level for lens creation to
create a specific customized lens with precisetewni@dil magnification levels in certain locations to
aid in the patient’s overall ability to see throoghtheir full field of vision. In one embodiment,
the system can be used to keep track of maculamnaegtion (or other degenerative vision disease)
at home, and monitor changes as vision changesga®g It should be appreciated by one of skill
in the art that such routine testing is importamtthose with or at risk for vision issues as adsud
change or threshold level of change can be dettmheand may need physician evaluation
immediately.

[0170] In another example embodiment of a vision tes§ the system uses straight lines
instead of the curved lines described above witbreace to Fig. 17. In one such example
embodiment, the displayed first figure includesticat lines, and the system enables the patient to
make at least one input to select the line or Jineportions of lines that appear distorted cnawe

parts missing. The system then displays horizditak and enables the patient to make at least
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one input to select the line or lines, or portiaislines that appear distorted or to have parts
missing. It should be appreciated by one of skithe art that the lines can be any angle or forma
any thickness or color, and can also be employé¢d avcombination of straight and curved lines,
or a combination of semi-straight or modified linesany suitable combination so long as the
patient is enabled to identify, and the systemhisstable to determine, the coordinates of the
section(s) on the patient’s retina that correlate(snissing or impaired vision. It should furthes
appreciated that if the patient-identified lines af a type of circular distortion or circular \osi
loss, a system such as that described above cay idastify that type and can thus isolate any
future changes in vision loss that differ from treginal regions. One such example of vision loss
occurs in those with diabetic changes, or thosé attvanced macular degeneration. Traditional
vision exams typically only monitor these changesrg six months to a year and do not allow for
a steady progression analysis to take place. drsyistem described by the present disclosure, the
testing and analysis can easily and convenientlyddrge with greater frequency such that any
changes can be detected in a more accurate anddinsgive manner. Further, it is contemplated
that such testing results may be stored and ac@teduin a generic database so that the system
may compare vision loss data of a specific patierthat of the general population, by analyzing
vision loss between right and left eye data pooftan individual to that of right and left eye
intervals of that of the entire population or deg¢h of patients stored in the database of thersyste
[0171] In an embodiment, the system includes detengithe skew, and thus, quality, of
a patient’s progressive lenses. Progressive leadss called progressive addition lenses (PAL),
progressive power lenses, graduated prescriptinsefe and varifocal or multifocal lenses, are
corrective lenses used in eyeglasses to corresbyopia and other disorders. Progressive lenses
include at least two different prescriptions infeliént parts of the lens, and a gradient between
them. Generally, the progressive lenses begin thighpatient’s distance prescription near the top
of the lens and graduate to the addition (or repdiasses) power prescription near the bottom of
the lens. The gradient can be as smooth or long @ecessary for patient comfort. However, the
progression of the prescriptions in these lenseaterregions of aberration away from the optic
axis, causing blur or skew, which varies in relatio the quality of the lens. The higher the gyali
of the lens, the lower the blur, while the lowee tjuality of the lens, the higher the blur. Thus
advantageous to inform patients of the blur inhenerprogressive lenses, its causes, and options
for decreasing blur and increasing clarity. In an@mple embodiment, the system displays a
figure. In a further example embodiment, the d@igpd figure is a grid of lines, similar to that
shown at reference numeral 408a in Fig. 4A, or ihescribed above with reference to the

optometrist-based prior art macular degeneratisn té should be appreciated that the system may
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fill an entire computerized screen with such a goida portion of the computerized screen. The
system instructs the patient to view the displayigdre with one corrected eye (wearing a
progressive lens) at a time. The system enabkegdlient to make at least one input to identify
areas of distortion or blurriness. It should berapiated that any suitable method of user-input
may be enabled, such as outlining or drawing withuigor, simple point-and-click selection, via a
touch screen, via a remote control, by voice contmoby other known input devices and methods.
The system may then describe the amount of distofresent in the lens by a simple percentage
(i.e. if the patient selects 5 percent of the btoas distorted or blurry, they would have 5%
distortion) and advise the patient what reductioevel of distortion a higher quality lens might
yield.

[0172] It should further be appreciated that bothwiséon loss test and the progressive
lens check test described in the preceding paragrean be employed by the system displaying a
simple Amsler grid image with lines running up alwivn and left to right and enabling a patient to
select the areas that look blurry or missing vig amitable input and selection means. It should
further be appreciated at any suitable color coatimn may be used, such as black lines on a white
background (black-on-white), blue-on-yellow, bluet@d, white-on-red, or any other suitable
combination of colors.

[0173] In another example embodiment of the presestlaBure, the system includes a
visual field test. Typically, a patient tests theisual field using a specific machine located in-
office at a doctor visit. The conventional vistiald testing machine operates as follows: a péatien
places their head against or into a machine arksltdoough a viewfinder. The machine tests each
eye individually (by for example, blocking the viest the eye not being tested) and instructs the
patient to focus their eye on a center dot, arezk @i button (or other input device) with their hand
to select when they can see a dot being projectedtiheir field of view through the viewfinder.
The machine flashes dots relatively quickly, and gatient does not make an input that they saw a
dot, the machine marks the spot associated withdbiaas having some vision loss. Often, the
machine will re-test those areas later, lengtherthigy process for testing the patient. When
performed at a doctor’s office, the test is ofteffialilt and uncomfortable for a patient to take.
Many patients find it difficult to concentrate feuch a long period of time, and elderly patients
often end up falling asleep while taking the teBlevertheless, a visual field test is an important
diagnostic tool used for the determination and ineufollow up patients with glaucoma, brain
tumors, diabetes, and many other conditions. Thwsould be advantageous to provide a visual
field test which may be conducted at a locationatnirom a doctor’s office and convenient for

the patient, such as in the patient’'s home. Adddily, at a remote location, the patient may take
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their time with test, and pause the test if thegdoee distracted or tired, thus yielding a more
accurate result. In an example embodiment of thegnt disclosure, the system includes a visual
field test that a patient is enabled to take abcation remote from a doctor’s office. In such a
system, the patient may be instructed to focus oardral dot (or other shape) as is conventional,
or may be instructed to focus on a cursor presaerthe computerized screen. As is typical, the
system tests one eye of a patient at a time wbiteding on a location. A weak dot (or other
suitable shape or figure) is displayed on the sgré® an area corresponding to a part of the
patient’s visual field, and the patient is enalileanake at least one input to connote that they saw
the dot. Any suitable input method may be empldygthe system, such as enabling the patient to
move their mouse over to that area the dot appearelitk it, touching the area (if using a touch-
screen device), selecting a button, voice contiplpther suitable methods. If the patient is too
slow to make the at least one input, the systerhflagh another dot on the computerized screen
and flag that area to re-test or as having somervisss. The time interval for displaying the dot
on the computerized screen is generally fast, aag Ioe any suitable amount of time, such as 0.2
seconds. The system enables the patient to magasatone input to cause the display of the dot to
be adjusted (longer or shorter). Once the systasnal least fully tested the locations in patient’s
visual field and received any associated inputeifthe patient, it determines the patient’s visual
field based on those recorded inputs, and any d¢dalecorded inputs. The system may further
adjust the light intensity of the displayed shapdigure, or display the shape or figure in any
suitable color or combination of colors.

[0174] One potential issue with such a system is dhaditient may move during the test
(even if instructed not to) which would cause theation of the dots on the screen to become
associated with a new position on the patient's eyaus, the system may include a method to
determine if the patient has moved during the te®ne possible method is to determine and
periodically check the location of the patient'sdispot. As is known in the art, each personahas
physiological blind spot in each eye where the mptrve passes through the optic disc of the
retina since there are no light-detecting photgrtwecells at that location. The blind spot looati
may be determined via methods well-known in thesarth as by displaying two shapes or figures
a known distance apart and instructing the usecoter one eye, look at the shape or figure
opposite that eye, and move their eye closer tiirtihher from the screen until the shape or figure
disappears. The other side of the blind spot ierdened by when the opposite effect occurs. The
system may also periodically display dots in thadkpot of the patient. If the patient makes at
least one input connoting that they see a dotghauld have been in their blind spot, the system

will determine that the test has become inaccuaaterecalibrate based on the new location of the
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patient. It should be appreciated that any swatabéthod of determining whether a patient has
moved may be employed by the system in additiasr ia place of the above-described methods.

[0175] Another potential issue with such a systenh& the patient needs to know how
far away from the screen to place their eye. Tthessystem may include a method to determine
how far the patient needs to be. One possible adeih to use the determined location of the
patient’s blind spot, as is conventional and désctiabove. Alternatively, the system may use any
suitable distance calcuation method, such as tkrosen in the art or described herein.

[0176] It should be appreciated by one of skill in #ré that a static question-based
system, as opposed to a dynamically-changing-imbgesd system, may be utilized by the
system. In an example embodiment of a static quebiased system, the system may display four
figures, three identical, and one different. Thstem would enable the patient to make at least one
input to identify the different figure. In suchsgstem, the figures might begin relatively large in
size, and as the patient correctly selects therdifit figure, the system would steadily decrease th
size of the displayed figures until the patienin longer able to correctly select the different
figure. It should be appreciated by one of skilthe art that if the starting size, the rate afrdase
in size, and the number of correct inputs are kndiwm system can calculate the appropriate sphere
measurement for the patient’s prescription. Iltusthdurther be appreciated that any kind of figure
may be used, such as letters, numbers or shagsarti suitable number of figures greater than
one can be used, such as 2, 3, 4 or more, andriiauitable number of similar or different figures
may be used. For example, the system may displayfigures, three identical and two different.

It should also be appreciated that any suitabletimievice may be used, such as clicking via a
cursor, mouse, or trackpad, via a touch screenavemote control, by voice control, or by other
known input devices and methods.

[0177] In another embodiment, the system includesntieasurement of the corneal
surface of a patient. In such a system, the p&ieye is illuminated with a series of concentric
rings of any suitable number, such as two, threer, ffive, six, or more, having a known distance
between each ring. In one example embodiment;itilge are each the same known distance apart.
In another example embodiment, at least one ring dfferent known distance apart from its
neighboring rings. The illumination of the patisrgye may occur in any suitable manner, such as
via projection. After the patient’'s eye has belumniinated, the system takes a picture of the
patient’s eye illuminated with the concentric ring$n an alternative embodiment, the system
enables the patient (or an assistant of the pattentake the picture using the system, or using
another mode of the patient terminal on which th&esn is being used. In another alternative

embodiment, the system instructs the patient (@saistant of a patient) to take the picture uaing
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separate camera device, such as may found in @ldiginera, a camera phone, a camera-enabled
computer or tablet, or any other suitable cameracde Applicants have surprisingly found that
the distortion in the spacing between the concenings as they appear illuminated on the eye of a
patient corresponds to the topology of the patseerdrnea. In particular, Applicants have
surprisingly found that when the illuminated concenrings appear closer together, the corneal
structure is steeper, whereas if the illuminatedceatric rings appear further apart, the corneal
structure is flatter. Thus, the system is ablddgtermine the exact corneal steepness based on the
separation distance between the illuminated cormgejs compared to the original known
separation between the concentric rings. The sysealso able to detect if the patient’s cornea
has a malformed surface, such as keratoconus anjary based on the appearance of the
illuminated concentric rings on the patient’s eye.

[0178] In another embodiment the system includes allpop distance measurement
module. It should be appreciated by one of skilthe art that most inner (medial) and outer
(lateral) canthal distances are routinely withirsmaall range around approximately 3 cm in all
cultures, races, and genders, as long as the dhdivis of adult age (generally considered to be 18
years of age or older). Applicants have surprigimgund that, from this known range, the system
can determine the scale of an image, and thus latdcadditional desired distances, such as a
patient’s pupillary distance. Once the systemdetermined the pupillary distance of the patient
from an image of the patient based, in part up@stale of the image and the known canthal
ranges, the system may enable the patient to ihytaad view various glasses frames sized to fit
the image of their face, and their determined panyildistance. In such an embodiment, the system
may display an image of the patient with mock egsglframes displayed over the top of the
patient’s face, and may enable the patient to ngadi¢é appearance of the frames, for example, by
changing the size, shape, color, material, texete,of the mock frames. It should be appreciated
by one of skill in the art that other desired facreeasurements may be determined by the system
based upon the known canthal distances, and tlyabther desired clothing or accessories may be
virtually “fit” via the methods disclosed herei@ne of skill in the art should further apprecidtatt
the methods disclosed herein may be applied outsfidee context of the facial structure to any
part of a human or animal body known to have adstahor approximate standard size, and thus
may be used to virtually browse and “fit” any sbitatype of clothing or accessory, matched to the
size of the underlying image.

[0179] It should further be appreciated by one ofl skithe art that the above-described
pupillary distance module can be used to calcubdiber facial characteristics or biometric data

which may be used to uniquely identify an individukor example, the system may use the known
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canthal distance to calculate the face width anbfght of a patient positioned in any suitable
manner, such as straight-on to the camera, owfutlartial profile. It should be appreciated that
biometric data calculated by the system (such adlaty distance, or other facial dimensions) may
be used by a camera-enabled device to lock or kirdocess to various applications on the device
(or the device itself) based on a comparison betvtke biometric data known by the device and
the biometric data of the person sensed by the i@ofehe device. If the known biometric data
and the sensed biometric data are similar to a-énglugh degree (such as the same, a statistically
insignificant difference apart, or close to the samthin a confidence range) then the device will
identify the sensed person as the known persoraliom the sensed person access. It should be
appreciated that such a biometric-based system swbdcause certain facial proportions and
measurements are unique to individuals. Poteptiablems with such a system include that a
person unknown to the system may try to trick tystesn into authenticating a photograph or video
of the known person. The system would then reamgthie biometric data of the photograph or
video and allow access without the known persounadigt being present. To avoid these problems,
the system may instruct the person desiring adeelsknk an eye (or blink either or both eyes in a
random or predetermined combination or patternyhduld be appreciated by one of skill in the art
that any suitable and system-recognizable faciptession or combination of facial expressions
may be usede(g. a smile and a wink, sticking a tongue out, etdf)the camera-enabled device is
also flash enabled, the system may activate tisé tia determine whether there is an actual person
(as opposed to a recording or photograph) preskienactivating the flash, a person would still be
visible to the camera sensor, but the photographideo would be washed out and difficult to
sense. The system may also sense or detect shasote face (and whether they change) to
confirm a real person is present.

[0180] In a further embodiment, the pupillary distance sueament system/biometric
access system may enable the known person to atmelxk or unlock access to various
applications on the device (or the device itself).this further embodiment, different suitable and
system-recognizable facial expressions or comlmnatof facial expressions may be used to access
or quit out of different applications (or the dewidself). For example, the patient may stick ithei
tongue out to access the device, may wink the eghtthen the left eye to access one application,
such as a mailbox, then may wink the left eye fedld by the right eye to access a second
application. It should be appreciated that themalsnations of suitable and system-recognizable
facial expressions may be used as shortcuts tonperdctions inside an application as well as to

provide access (or close out of) applications erdévice itself.
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[0181] In another embodiment, the system includesrgoudf tonometer test. Such a test
may be implemented for a mobile device, in a staode location, in a kiosk-type setting, or in
any suitable location, such as by utilizing a sraalll simple attachable reflexive device that ejects
a force of air through a small tiny opening by neeth known in the art. It should be appreciated
by one of skill in the art that the puff of air Wie forced onto the cornea of a human or non-human
eye, in order to measure its intraocular press@uch an attachable reflexive device may include a
high powered photographic lens system that wilbwalithe camera to determine how much the
cornea has flattened in response to the puff of lairan alternate embodiment, the system includes
a sensor to measure a apushback or return of #ireteensor after the air has been puffed to the
patient’s cornea. It should be appreciated by a@ingkill in the art that the sensor is capable of
measuring the amount of air return in both intgnaitd delay. In such an embodiment, the system
determines the intraocular pressure of the patiased on the sensor measurements. It should
further be appreciated that the system may utitibee than form of measurement and/or more than
one iteration of measurement to ensure accuragyusihg such a attachable reflexive device, the
patient is enabled to measure their intraocularsqanee in the manner most convenient or
comfortable for the patient.

[0182] In another embodiment the system includes dhiyatio allow the patient to query
a database of eyeglass frames. In one exampledéméaat of such a system, the system enables a
patient to photograph eyeglass frames which they; lor which they already own, and input the
image into the system. In a further embodimerg, diistem may instruct the patient to take the
photograph of the frames straight on, as well dk wme or two side views of the frames, while the
frames are either on or off of the patient. Thetey utilize the photograph or photographs to
determine frame characteristics such as size, sks&pe color, texture, materials, or any other
suitable characteristic to query the databaseamhés known to the system for matching or similar
frames which the patient may prefer. The systeny m@termine the characteristics of the
photographed frames in any suitable manner, suehcasck wireframe analysis of the frames on
the patient’'s face. As disclosed herein, the sysie enabled to determine the necessary
dimensions of the patient’'s face to accurately reitee matching or similar frame selections to
display to the patient. In one example embodinoérstuch a system, patients may browse frames
at their local optical shops, and take photogragfhtheir preferred frames, then use the disclosed
online, mobile phone application, or kiosk-basestey to purchase a pair of frames that are close
in shape, size, color, or any other characterigticanother example embodiment, the system may

guery the database based on a picture of somebaetban the patient, such as a picture provided
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by the patient of someone unknown to the systema gicture from a publication, such as a
magazine.

[0183] In another embodiment, the system includesumdwibration ocular pressure
sensor to determine the ocular pressure of a patieshould be appreciated by one of skill in the
art that such as system is based on the knownthattobjects will vibrate in response to sound
waves. Applicants have surprisingly found thatthdgous types and frequencies of sound waves
correlate directly to the associated vibration tbaturs in the cornea based upon the ocular
pressure, and that these vibrations are measubpgbte camera sensor capturing changes in light
reflections from a camera or by a microphone oepsuitable sensor that captures the frequency of
the sound reflected back from the pulsated eyee shistem pulsates sound waves in any suitable
standard or variable frequency against the corgwalkcture of the patient, then measures the
vibration of the cornea to determine the pressunsede the cornea. Applicants have surprisingly
found that changes in the light reflections frormaanera or measured frequency of reflected sound
from a pulsated eye correlate with the vibrationthe cornea based upon the ocular pressure.
Applicants have further surprisingly found that Iswystems are functional using ultrasonic sound
waves, infrasonic sound waves and/or acoustic souanes. In one example embodiment, a
combination of infrasonic and acoustic sound waaes pulsated in various time intervals and
intensities and sound/decibel levels, and the pisieornea vibrates in accordance to the various
levels and in accordance with its internal pressuteshould be appreciated by one of skill in the
art that any suitable speaker or device may geaé¢nat sound waves, such as the standard speaker
on a cell phone, tablet, or personal computer.

[0184] In another embodiment, the system includesgh powered plus lens to isolate
hyperopia and hyperopic prescriptions. This lersg/ e included or simulated in any suitable
application, such as in a personal computer agpmitaa mobile phone application, or in a kiosk-
based application. It should be appreciated byadrekill in the art that a high powered plus lens
enables the system to correct for latent hyper@sayell as isolate the patient from using thee ey
muscles’ natural accommodative ability to focusotigh a slightly incorrect prescription, thus
enabling the system to provide a more accurateppésn.

[0185] In another embodiment, the system includesdaiitianal method to determine the
distance between the patient and the computerizexbis of the patient terminal, or other desired
distances, such as pupillary distance. The sys&dies upon the known canthal distance of the
adult patient and an additional data point to dateuthe distance between the terminal or camera
and the patient. The additional data point camresuitable data point, such as the height of the

patient (if the terminal or camera can see thererieight of the patient), or known camera
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specifications of particular device or patient tatah The system uses this known information to
determine the distance between the terminal or @mnfi®m the patient. In one example
embodiment, the system may know the canthal distafd¢he patient is appoximately 3 cm, and
may determine that on the image of the patient feorknown camera device (such as from a
camera of known manufacture) that canthal distamcepresented by a certain number of pixels,
then the system may, from these known points, ifjetite scale of the image of the patient, and
thus the distance between terminal or patientardralternative embodiment, the system uses (or
instructs the patient to use one or more of) twoe@ devices separated vertically or horizontally
by a known distance to measure the desired dist@istance between the patient and the camera
devices, or some other desired distance). It shioeilappreciated by one of skill in the art thatsu

a system may also be used to determine pupillatanice.

[0186] It should be appreciated that each of the dssrkes above may be implemented in
a kiosk-type system, either singly, individually,io combination with several kiosks, to provide a
complete eye examination to evaluate various pdrtse eye and refractive system. Examples of
various types of known systems which may be inc@fgadl into such a system include: an eye
pressure measurement system, a photographing sjeteéhe photographing the front and/or back
of the eye, a refraction system, and a system w@sare all ancillary tests of an eye exam. In one
example embodiment, the system includes a distamoege finder to determine the distance a
patient moves their eye away from a screen, antlesshe patient to make a input at the distance
they first notice an image being sharp with eachvidual eye. It should be appreciated that in
such an embodiment, the test will be done with egehindependently, and any suitable number of
times, such as one time, two times, three timesnare. The systems determines a portion of a
prescription for the patient based on these ormaae tests, and based in part on the principle that
the focal point of an eye corresponds to the diopower error of an eye, in that the measurement
of initial close focus is 1/distance, where dis@igin meters. It should be appreciated that such
system operates without the need to for the patentove their footing position away from their
current position.

[0187] In another further embodiment, the system isalin-one corrective lenses
production device that will determine the patiemgiescription in the manners described herein,
and enables a patient to select a glasses frama g, color and coating for a lens, as is known
in the art. The system will then create the framindle the patient waits via a 3D printer or other
known methods, and create the lens with a gel-gystem that creates the lens and hardens the
lens while the patient waits, or by any other mdtiadich is known in the art for the creation of

lenses. An entire system in accordance with tmsbadiment advantageously provides
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convenience for the patient, as it contains theethmecessary components to finalize a pair of
spectacles: a prescription, a frame, and lenses.

[0188] It should be appreciated by one of skill in #re that for various modules or
portions of the present disclosure which do nowmeqinput from a patient, or which are not
subjective in nature, the patient may be any slgtphtient. For example, the patient may be non-
human, such as a pet or a wild animal. In anatlxample, the patient may be of an age or ability
level which makes communication difficult, suchaashild or a developmentally delayed person.
It should further be appreciated that for suchqmdsi, the system may instruct an assistant to the
patient on proper positioning and any necessamyt&p

[0189] In another embodiment, the system determinesfdimer spectacle eyeglasses
prescription (myopic, hyperopic, astigmatic, or arymbination thereof) of a patient without
requiring a written prescription copied into adile form by the patient. The system requires only
a camera, a computerized screen, and a pair ofagpedenses. The patient places the camera lens
a known distance from a computer monitor. In oxamgle embodiment, an easy way to set or
determine the known distance is to use a standaat of paper (8.5 x 11 inches) to select the
placement of the camera device and/or the compettiscreen. In one embodiment, the system
instructs the patient to place the camera devicanthes (or some other distance) from the
computerized screen. In another example embodijrttenpatient selects the distance between the
camera device and the computerized screen angstens enables the patient to input the selected
distance. Once the camera device has been plaasalnan distance from the computerized screen,
the patient takes a control picture of the compzrer screen, then places one of the spectacle
lenses against the camera lens and takes a sembuk of the computerized screen. The patient
then places the other of the spectacle lensessighm camera lens and takes a third picture of the
computerized screen. The computerized screen msplag any suitable high-contrast figure, such
as a grid or spaced dots. The system receivesotiteol picture, first lens picture, and secondslen
picture from the camera device via methods for ttaasfer that are well known in the art, such as
though a wired connection (usb, firewire, thundérleic.), wireless connection (bluetooth, etcr), o
via cellular data or internet connections. It wblle appreciated by one of skill in the art that
placing the spectacle lens over the camera lersdgiiort, or change, the visual appearance of
figure displayed by the system on the computerge@en. Applicants have surprisingly found
that by measuring the amount and direction of disto of the first and second pictures from the
control picture over a known distance, the systerable to determine the prescription of the first

and second spectacle lenses without a written ppéisn document.
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[0190] In another example embodiment the system esil& screen that is able to focus its
light rays in more than one direction, and at wasigoints in space, such that it is able to
specifically focus light rays within a designatedadl space to make for a more optimal viewing
location. This display unit will therefore allowpatient to see an image in focus, regardless of
their vision correction, because the display wiithdhe rays towards the patient and can adjust in
real time the rays of light and their position foe user.

[019]] In a further embodiment, the system determibeth cylinder and axis
measurements of a patients’ refractive error famheaye at a time by using a single figure on a
screen. The patient is enabled to view the figueng one uncorrected eye at a time) and is
enabled to input to the system the extent and re&the patients’ perception of any doubling or
overlap effect. It should be appreciated by ongkdf in the art that any suitable way of measgrin
or inputting the doubling or overlap effect can didized, such as by expanded or concentric
additional figures, or by enabling the patient tace markers where at the outer bounds of the
perceived doubling or overlap effect. It shouldHier be appreciated that any suitable figure may
be used by the system such as a simple shape, kyisdo Applicants have surprisingly found
that the perceived doubling or overlap effect cgpoands to the axis (by demonstrating the angle
the astigmatism causes distortion along) and cglin(by demonstrating the extent of the
astigmatism distortion) measurements of the patient

[0192] In another embodiment, the system can detergither an astigmatism cylinder
or axis by displaying a spinning symbol and enapérpatient to view the spinning figure with one
uncorrected eye at a time and make an input whefighre appears as a single figure without any
residual doubling or overlap effect. It shoulddmpreciated that any suitable figure may be used
by the system such as a simple shape, symbol, iégmlicants have surprisingly found that the
disappearance of the doubling or overlap effecsedlby an astigmatism corresponds to the axis
(by demonstrating the angle the astigmatism caudistortion along) and cylinder (by
demonstrating the extent of the astigmatism distoytmeasurements of the patient.

[0193] In another further embodiment, a system mayblena patient to undergo an
additional number of examinations after their aligéxamination. In one example embodiment, at
least one of the additional examinations is per&airy the patient using their corrected eyes based
on the prescription determined by the system iir théial examination. The system may use the
additional number of examinations to refine therelation of tests performed by the system to the
most accurate measurement of the patient’s preserip

[0194] In an embodiment, the system includes detengir@ny particular areas of a

patient’s vision loss or reduction throughout tHait field of vision. In one example embodiment,
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the system displays a figure. In a further exangoidodiment, the displayed figure is a grid of
lines, similar to that shown at reference nume@fadin Fig. 4A. The system instructs the patient
to view the displayed figure with one uncorrectgd at a time, and look to or at a center point of
the figure. The center point of the figure maynb&ked or otherwise identified. The system then
enables the patient make at least one input tatsaleas in the figure which appear distorted,
missing, or otherwise different than the rest. $istem can use this at least one input to further
test the areas of vision loss by either magnifyimagse certain spots of vision loss, or alteringrthe
shapes or intensities to determine if the patieant ootice vision improvement. The patient
continues to look to or at the center of the figwiele the system adjusts at least one of the shape
intensity, color, or other suitable characteristiceach identified area of vision loss. The system
enables the patient to make at least one inputpp&riously-identified area of vision loss to
connote one or more of the following: (i) the adent helped to make the area more clear/less
distorted, (ii) the adjustment did not help to make area more clear/less distorted, (iii) the
adjustment made the area clear and not distorted, (i®) the area is still missing, blurry, or
distorted despite the adjustment. The system imay iteratively adjust at least one of the shape,
intensity, color, or other suitable characterisificeach identified area of vision loss and again
enable the patient to make one or more of the &mawve-identified inputs. This iterative process
may continue until each identified area has begustetl to appear clear and not distorted to the
uncorrected eye of the patient, wherein the adjestno size, intensity, or other characteristic of
each area corresponds to a magnification of aqodati location of a spectacle lens. In one
example embodiment, the adjustment correlates éobtise curve of the lens at that particular
location. As an example, if the patient was fotmdhave no distance prescription, but the system
identified two areas of vision loss that neededdased magnification with 2 levels of increase
(diopters), an example base curve modification wdod -4 diopters on the back curve of the lens,
and +4 diopters on the front, but +6 curve on tleasthat need 2 levels of magnification. This is
because a lens has two curved surfaces affectengision of the wearer: the front surface and the
back surface. The corrective power of a lens terdéned by adding the front curve to the back
curve. This is expressed by the equation: F1 + R etal. Applicants have surprisingly found
that adjusting a figure to correct for vision logs particular areas correlates to base curve
measurements for the corresponding locations gbextacle lens. Possible applications of the
above-described system include aiding those patievith macular degeneration, glaucoma,
diabetic retinopathy, or other retinal diseasesctvlcause loss of some or all vision in certain

locations.
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[0195] In a further embodiment, the system includeadyng or laser-cutting custom
lenses based on the results and prescriptionsedetis described herein. As is well-known in the
art, spectacle lenses may be made of glass oiglssth as lightweight polycarbonate plastic, CR-
39 plastic, or high index plastic lenses. Lensesgenerally started as “blanks,” which are already
cut to an approximate base curve/power and negdtorile fine tuned to the prescription of each
patient. These “blank” lenses are then convenlippaocessed by grinding and polishing, or laser
cutting, edging, and coating. In one embodimédrd,dystem grinds lenses for a patient who has an
especially narrow or wide astigmatism angles. rinther embodiment, the system grinds lenses
with different base curve (diopter) values in difiet locations to correct for vision loss in those
particular areas from diseases such as maculamdeg®n, glaucoma, diabetic retinopathy, or
other retinal diseases. It should be apprecidtatisuch a lens would magnify or minify some parts
of patient’'s sight to adjust for the patient's weags in parts of their eyesight. In a further
embodiment, the transitions between the base ctimtaeges are smooth (as they are in no-line
bifocal lenses).

[0196] The present disclosure contemplates a varietiyfferent systems each having one
or more of a plurality of different features, ditrtes, or characteristics. It should be apprediate
that a “system” as used herein refers to varioudigorations of: (a) one or more central servers,
central controllers, or remote hosts; and/or (b¢ @n more patient terminals, such as desktop
computers, laptop computers, tablet computers arpeting devices, personal digital assistants
(PDASs), mobile telephones such as smart phonesk kdevices, and other mobile or stationary
computing devices.

[0197] For brevity and clarity, unless specificallatstd otherwise, “patient terminal” as
used herein represents one patient terminal ourlgly of patient terminals, and “central server,
central controller, or remote host” as used hergmmesents one central server, central contrater,
remote host or a plurality of central servers, @rdontrollers, or remote hosts.

[0198] As noted above, in various embodiments, theegysncludes a patient terminal in
combination with a central server, central coné&nollor remote host. In such embodiments, the
patient terminal is configured to communicate vitie central server, central controller, or remote
host through a data network or remote communicditin

[0199] In certain embodiments in which the systemudek a patient terminal in
combination with a central server, central conémllor remote host, the central server, central
controller, or remote host is any suitable commutievice (such as a server) that includes at least
one processor and at least one memory device mggtalevice. As further described below, the

patient terminal includes at least one processaofigared to transmit and receive data or signals
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representing events, messages, commands, or aey aftable information between the patient
terminal and the central server, central contrptleremote host. The at least one processorabf th
patient terminal is configured to execute the esemtessages, or commands represented by such
data or signals in conjunction with the operatibthe patient terminal. Moreover, the at least one
processor of the central server, central controberremote host is configured to transmit and
receive data or signals representing events, messagmmands, or any other suitable information
between the central server, central controllereanote host and the patient terminal. The at least
one processor of the central server, central chety@r remote host is configured to execute the
events, messages, or commands represented by st@hod signals in conjunction with the
operation of the central server, central controlberemote host. It should be appreciated that on
more, or each of the functions of the central sereentral controller, or remote host may be
performed by the at least one processor of thematerminal. It should be further appreciated tha
one, more, or each of the functions of the at |least processor of the patient terminal may be
performed by the at least one processor of theaes#grver, central controller, or remote host.

[0200] In certain such embodiments, computerized uetibns for controlling any
screens, displays, or interfaces displayed by #temt terminal are executed by the central server,
central controller, or remote host. In such “tielirent” embodiments, the central server, central
controller, or remote host remotely controls scseelisplays, or interfaces displayed by the patient
terminal, and the patient terminal is utilized ieptly such screens, displays, or interfaces and to
receive one or more inputs or commands. In otheh £mbodiments, computerized instructions
for controlling screens, displays, or interfacespthyed by the patient terminal are communicated
from the central server, central controller, or odéenhost to the patient terminal and are storeat in
least one memory device of the patient terminal.such “thick client” embodiments, the at least
one processor of the patient terminal executesctimputerized instructions to control screens,
displays, or interfaces displayed by the patiemhieal.

[0201] In certain embodiments in which the systemudek a patient terminal configured
to communicate with a central server, central adletr, or remote host through a data network, the
data network is a local area network (LAN) in whitle patient terminal is located substantially
proximate to the central server, central contrplar remote host. In one example, the patient
terminal and the central server, central contrpberemote host are located in an eyeglassesrand/o
contacts retail location. In another example, plagent terminal and the central server, central
controller, or remote host are located in an optosiss or ophthalmologist’s office.

[0202] In other embodiments in which the system inetud patient terminal configured

to communicate with a central server, central aletr, or remote host through a data network, the
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data network is a wide area network (WAN) in whibl patient terminal is not necessarily located
substantially proximate to the central server, @rdgontroller, or remote host. For example, the
customer terminal is located: (a) in an area oéyayglasses and/or contacts retail location difteren
from an area of the eyeglasses and/or contact$ le@tation in which the central server, central
controller, or remote host is located; or (b) ieyeeglasses and/or contacts retail location difteren
from the eyeglasses and/or contacts retail locatiomhich the central server, central controller, o
remote host is located. In another example, tiéraleserver, central controller, or remote host is
not located within a eyeglasses and/or contactsl fefcation in which the patient terminal is
located. In still another example, the customenieal is located: (a) in an area of an optometrist
or ophthalmologist’s office different from an arefthe optometrist’s or ophthalmologist’s office
in which the central server, central controllerr@mote host is located; or (b) in an optometrist’s
ophthalmologist’s office different from the optomst's or ophthalmologist’s office in which the
central server, central controller, or remote hedbcated. In another example, the central server
central controller, or remote host is not locatethiw an optometrist’s or ophthalmologist’s office
in which the patient terminal is located. It sitbtle appreciated that in certain embodiments in
which the data network is a WAN, the system inctud&entral server, central controller, or remote
host and a customer terminal each located in ardiit eyeglasses and/or contacts retail location in
a same geographic area, such as a same city oneasate. It should be appreciated that systems
in which the data network is a WAN are substantiadlentical to systems in which the data
network is a LAN, though the quantity of patiennténals in such systems may vary relative to one
another.

[0203] In further embodiments in which the systemudels a patient terminal configured
to communicate with a central server, central adletr, or remote host through a data network, the
data network is an internet or an intranet. Inaersuch embodiments, an internet browser of the
computer terminal is usable to access an interage pffrom any location where an internet
connection is available. In one such embodimeitéy éhe internet page is accessed, the central
server, central controller, or remote host ideesifa patient prior to enabling that player to enter
any data or participate in any tests. In one exantpe central server, central controller, or reano
host identifies the patient by requiring a pati@ntount of the patient to be logged into via aminp
of a unique username and password combinationressig the patient. It should be appreciated,
however, that the central server, central controthe remote host may identify the patient in any
other suitable manner, such as by validating aepttiracking identification number associated
with the patient; by validating a unique patiergntfication number associated with the patient by

the central server, central controller, or remaisthor by identifying the patient terminal, such a
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by identifying the MAC address or the IP addresstld internet facilitator. In various
embodiments, once the central server, central alberty or remote host identifies the patient, the
central server, central controller, or remote hasables the entry of any patient data and the
participation in any tests, and displays thosestestd screens, displays and interfaces via the
internet browser of the patient terminal.

[0204] It should be appreciated the system of thegmtesivention may be implemented
via any suitable method, such as any computer bdadmedium. In one embodiment, the
computer readable medium is software embedded welasite. In another embodiment, the
computer readable medium is software on a nonitaagisnedium, such as a CD-ROM, storage in
local memory at the patient terminal, or the lika.another embodiment, the system is provided in
an application programming interface (“API1”) whialmay be individually licensed to third parties
to include in their websites or other media.

[0205] It should be appreciated that the central seoentral server, or remote host and
the patient terminal are configured to connechtodata network or remote communications link in
any suitable manner. In various embodiments, sackhonnection is accomplished via: a
conventional phone line or other data transmiskra) a digital subscriber line (DSL), a T-1 liree,
coaxial cable, a fiber optic cable, a wireless ared routing device, a mobile communications
network connection (such as a cellular network obite internet network), or any other suitable
medium. It should be appreciated that the exparisidhe quantity of computing devices and the
guantity and speed of internet connections in regears increases opportunities for patients to use
a variety of patient terminals to participate iredgsts from an ever-increasing quantity of remote
sites. It should also be appreciated that the mgdgthbandwidth of digital wireless communications
may render such technology suitable for some orcalhmunications, particularly if such
communications are encrypted. Higher data trarsarisspeeds may be useful for enhancing the
sophistication and response of the display andaot®n with players.

[0206] It should be appreciated by one of skill in grethat the statid.€. non-dynamic)
figures and diagrams described above with referemtee figures are also capable of being used in
the form of physical media, such as paper, pogilstic, or other printed forms. In such
embodiments, the physical media may be display¢de@atient at any suitable location, such as at
their home, at an office, or at a corrective lenstail establishment. The physical media may be
view by the patient alone, or may be viewed with #issistance of one or more other persons, such
as an assistant or doctor. Further, in such emberls, the results may be entered into a terminal

as described above for the determination of theamu@te prescription measurements.
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[0207] It should be understood that various changesmaodifications to the presently
preferred embodiments described herein will be sgppao those skilled in the art. Such changes
and modifications can be made without departingnftbe spirit and scope of the present subject
matter and without diminishing its intended advgeta It is therefore intended that such changes

and modifications be covered by the appended claims
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CLAIMS
The invention is claimed as follows:

A method for determining a corrective lenses pipton for a person comprising,
separately, for each eye of the person:

determining a distance of the person from a connjaete screen; and

determining a sphere prescription for the pers@nthie computerized screen and without
the use of a refractor lens assembly,

wherein determining the sphere prescription forgheson comprises testing for the sphere
prescription by:

displaying a sphere figure to the person via themderized screen and enabling the person
to select at least one input, and

using the at least one input in conjunction wita tretermined distance of the person from
the computerized screen to calculate a sphere megasnt that is used to determine the
sphere prescription of the corrective lenses pigsan for the person.

The method according to Claim 1, wherein deternginine sphere prescription for the
person via the computerized screen further comgrise

(i) presenting a first sphere figure to the pers@anthe computerized screen, wherein the
first sphere figure is too small to be clearly sbgrihe person, and

(i) enabling the person to make at least onetiripuncrease the size of the first sphere
figure until it can be just barely be made out bg person, wherein the at least one input

corresponds to a first sphere measurement.

The method according to Claim 2, wherein deternginine sphere prescription for the
person via the computerized screen comprises:

(i) presenting a second figure to the person thia computerized screen, wherein the
second figure is large enough to be clearly seethéyerson, and

(iv) enabling the person to make at least onetitpuaecrease the size of the second figure
just until it can no longer be made out by the perswherein the at least one input

corresponds to a second sphere measurement.

The method according to Claim 3, wherein a findlesp measurement is based, at least in

part, on the first sphere measurement and the despirere measurement.
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10.

11.

12.

13.

The method according to Claim 4, wherein at least af a size, position, symbol type, and
color of at least one of the first sphere figurel éine second sphere figure is determined
based on received information about at least on& fior prescription of the person and

demographic of the person.

The method according to Claim 4, wherein at least af steps (i) and (ii), or steps (iii) and
(iv) are repeated at least once.

The method according to Claim 1, wherein the metlquovided via an internet.

The method according to Claim 1, wherein the methather comprises sending the

determined sphere prescription to at least oneoddat review and approval.

The method according to Claim 1, wherein the coredenses prescription for the person
further comprises at least one of a previouslyftleiteed axis prescription and a previously

determined cylinder prescription.

The method according to Claim 1, wherein the sphigue is skewed according to at least
one of a previously-determined axis prescription,pt@viously determined cylinder

prescription, and received information about ampi@scription of the person.

The method according to Claim 1, wherein the comenized screen comprises two or more

computerized screens.

The method according to Claim 11, wherein at |least of the computerized screens is

enabled to operate as a remote for at least otileeafther computerized screens.

A method for determining a corrective lenses pipton for a person comprising,
separately, for each eye of the person:

determining a distance of the person from a connjaete screen; and

determining a sphere prescription for the persan the computerized screen and without

the use of a refractor lens assembly,
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14.

15.

16.

17.

18.

19.

20.

21.

wherein determining the sphere prescription forgbeson comprises testing for the sphere
prescription by:

displaying a sphere figure to the person via themderized screen and enabling the person
to select at least one multiple choice input, and

using the at least one multiple choice input inrmmwtion with the determined distance of
the person from the computerized screen to deteraisphere measurement that is used to

determine the sphere prescription of the corredéuses prescription for the person.

The method according to Claim 13, wherein at less of a size, position, symbol type,
and color of the sphere figure is determined basedeceived information about at least

one of a prior prescription of the person and aalgraphic of the person.

The method according to Claim 13, wherein the metibgrovided via an internet.

The method according to Claim 13, wherein the nethother comprises sending the

determined sphere prescription to at least oneoddat review and approval.

The method according to Claim 13, wherein the @bitre lenses prescription for the person
further comprises at least one of a previouslyftleiteed axis prescription and a previously
determined cylinder prescription.

The method according to Claim 13, wherein the spligure is skewed according to at
least one of a previously-determined axis presompta previously determined cylinder

prescription, and received information about ampi@scription of the person.

The method according to Claim 13, wherein the cdemmed screen comprises two or

more computerized screens.

The method according to Claim 19, wherein at |least of the computerized screens is

enabled to operate as a remote for at least otieeafther computerized screens.

A non-transitory computer readable medium includaglurality of instructions, which

when executed by at least one processor, causs thast one processor to operate with at
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22.

least one display device and at least one inpuicdeto determine a corrective lenses
prescription for a person comprising, for each @fythe person:

determining a distance of the person from a connjaete screen; and

determining, without the use of a refractor lenseasbly, a sphere prescription for the
person by,

(i) presenting a first sphere figure to the pers@nthe computerized screen, wherein the
first sphere figure is too small to be clearly sbgrhe person,

(i) enabling the person to make at least one inpuncrease the size of the first sphere
figure until it can just barely be made out by gezson, wherein the determined distance of
the person from the computerized screen is usedrijunction with the at least one input to
calculate a first sphere measurement,

(iif) presenting a second sphere figure to the genga the computerized screen, wherein
the second sphere figure is large enough to belgle@en by the person, and

(iv) enabling the person to make at least one itpukecrease the size of the second sphere
figure just until it can no longer be made out bg person, wherein the determined distance
of the person from the computerized screen is usednjunction with the at least one input
to calculate a second sphere measurement;

wherein a final sphere measurement is based, &t leapart, on the first sphere

measurement and the second sphere measurement.

The method according to Claim 1, wherein the distasf the person from the computerized

screen is determined using, in part, a camera.
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