system that enables the remote practitioner touatalan individuals eye health and vision
and provides the individual with eye health reponsescriptions, diagnoses, and/or
recommendations from the remote practitioner. @hestill further a need for a system that
allows a remote practitioner or offsite technictancontrol or monitor the ophthalmologic
and vision testing equipment and/or the adminisimaof various eye health and vision tests
to individuals. There is still further a need fosystem that can be accessed by individuals at
a wide range of convenient locations. There i &irther a need for a system that
encourages individuals to obtain eye health exatmoimsa and vision examinations on a

regular basis by reducing the time and cost reduire

Summary of the I nvention

[0014]In_one aspect, there is provided a system for diogi eye health and vision

examinations, comprising: a customer diagnostictezenonfigured to generate customer

examination data pertaining to an examination ofistomer’s eye, the customer diagnostic

center including: a user interface configured toerge inputs from, and output information

to, the customer; ophthalmic equipment for admémiety a plurality of tests to the customer,

the plurality of tests including at least one eymlth test; and an equipment controller

configured to control the operation of the ophthalequipment; a diagnostic center server

configured to receive the customer examination ftam the customer diagnostic center and

allow the customer examination data to be accdsgeth eye-care practitioner via a network;

and a practitioner device associated with the eye-practitioner, the practitioner device

configured to: receive at least a portion of thetemer examination data from the diagnostic

center server; display the received customer exainim data to the eye-care practitioner;

and generate customer evaluation data pertainirntbeiaeye-care practitioner’'s review and

evaluation of the displayed customer examinatida;daherein, an eye health report based,

at least in part, on the customer evaluation dafdvided to the customer via the network;

and wherein the practitioner device is configudr&nsmit instructions over the network to

the customer diagnostic center and the customendsiic center includes an equipment

controller that is configured to receive and udilithe instructions to control the ophthalmic

equipment in administering the plurality of tesistie customer, the examination including

an objective portion that utilizes the ophthalmiqui@ment to derive measurements

associated with the teséd a subjective portion that utilizes an audioase system to

present questions to and receive responses frougtemer pertaining to the tests, wherein

the subjective portion of the examination is adst@ried using an iterative procesmt




includes: retrieving guestions from a set of stayadstions to present to the customer via the

audio response system, wherein the gquestions &ieves, at least in part, based on the

customer's responses to previous questions; basetheo responses received from the

customer via the audio response system, autonigt@diusting the ophthalmic equipment;

and continuously executing the iterative processl uinis determined that a particular

combination of the responses received from theooust satisfies one or more conditions

indicating that sufficient data has been collected.

[0014a] In accordance with the certain embodiments, a sy$$eprovided that includes a

customer diagnostic center that is configured tmegate customer examination data
pertaining to an examination of a customer’s eyhe customer diagnostic center provides a
user interface for receiving input and providingonmation to a customer. The customer
diagnostic center also includes ophthalmic equign@madministering tests to the customer
and an equipment controller configured to contnel dperation of the ophthalmic equipment.
A diagnostic center server is configured to receha customer examination data from the
customer diagnostic center over a network and atlwevcustomer examination data to be
accessed by an eye-care practitioner. A pracétiafevice associated with the eye-care
practitioner is configured to receive at least aipo of the customer examination data from
the diagnostic center server and display the redecustomer examination data to the eye-
care practitioner. Customer evaluation data isegged pertaining to the eye-care
practitioner’s review and evaluation of the customeamination data. An eye health report

is provided to the customer via the network.

[0015]In_another aspect, there is provided a method fowviging eye health and vision

examinations, comprising: generating, with a preoes customer examination data

pertaining to an examination of a customer’'s eyeaatustomer diagnostic center, the

customer diagnostic center including: a user int=fconfigured to receive inputs from, and

output information to, the customer; ophthalmialiegnent for administering a plurality of

tests to the customer, the plurality of tests idiclg at least one eye health test; and an

equipment controller configured to control the @iem of the ophthalmic equipment;

receiving the customer examination data from th&iamer diagnostic center at a diagnostic

center server and allowing the customer examinadiat® to be accessed by an eye-care

practitioner via a network; and receiving at lemgtortion of the customer examination data

from the diagnostic center server at a practitiodevice associated with the eye-care

practitioner; displaying the received customer exation data to the eye-care practitioner;
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and generating, with a processor, customer evaluatiata pertaining to the eye-care

practitioner’s review and evaluation of the disgldyustomer examination data; wherein,

an eye health report based, at least in part, ®@culstomer evaluation data is provided to the

customer via the network ; and wherein the practér device is configured to transmit

instructions over the network to the customer distjic center and the customer diagnostic

center includes an equipment controller that isfigored to receive and utilize the

instructions to control the ophthalmic equipmenadministering the plurality of tests to the

customer, the examination including an objectivatipn that utilizes the ophthalmic

equipment to derive measurements associated withestsand a subjective portion that

utilizes an audio response system to present gmssto and receive responses from the

customer pertaining to the tests, wherein the sti@ portion of the examination is

administered using an iterative proc#sst includes: retrieving guestions from a settofex

questions to present to the customer via the awdisonse system, wherein the questions are

retrieved, at least in part, based on the custsmesponses to previous questions; based on

the responses received from the customer via tli#oaesponse system, automatically

adjusting the ophthalmic equipment; and continupeskcuting the iterative process until it

is determined that a particular combination of tBeponses received from the customer

satisfies one or more conditions indicating thdficgent data has been collected.

[0015a] In accordance with certain embodiments, a methqatasided for eye health and

vision examinations. The method includes genegaturstomer examination data pertaining
to an examination of a customer’'s eye at a custodi@gnostic center. The customer
diagnostic center includes a user interface foreik@ag input from, and providing

information to, the customer. The customer diagoosenter also includes ophthalmic
equipment for administering tests to the custonmer @n equipment controller configured to
control the operation of the ophthalmic equipme@uistomer examination data is received
from the customer diagnostic center over a compugwork at a diagnostic center server.

The diagnostic center server permits the custoxeemaation data to be accessed by an eye-

5b



care practitioner. The customer examination dataeiceived at a practitioner device
associated with the eye-care practitioner fromdilagnostic center server. At least a portion
of the customer examination data is displayed ® d¢lye-care practitioner. Customer
evaluation data pertaining to the eye-care practti’'s review and evaluation of the
customer examination data is generated. An eykhhesport based, at least in part, on the
customer evaluation data is provided to the custaiaethe network.

[0016] In yet another aspect, there is provided a seonreproviding services associated with

eve health and vision examinations, the serverpeamfigured to: receive customer

examination data over a computer network pertaitingn examination of a customer’s eye

administered at a customer diagnostic center, ibmer diagnostic center including: a user

interface configured to receive inputs from, andpatli information to, the customer;

ophthalmic equipment for administering a pluralifiytests to the customer, the plurality of

tests including at least one eye health test; anelgaiipment controller configured to control

the operation of the ophthalmic equipment; permdess to the customer examination data

by an eye-care practitioner via a network; transatitleast a portion of the customer

examination data from the diagnostic center sdxarpractitioner device associated with the

eye-care practitioner; and receive customer evaluatlata pertaining to the eye-care

practitioner’s review and evaluation of the customeamination data from the practitioner

device; wherein, an eye health report based, at iegart, on the customer evaluation data is

provided to the customer via the network ; and wimethe practitioner device is configured

to transmit instructions over the network to thetomer diagnostic centand the customer

diagnostic center includes an equipment contrdtlet is configured to receive and utilize the

instructions to control the ophthalmic equipmenadministering the plurality of tests to the

customer, the examination including an objectivatipn that utilizes the ophthalmic

equipment to derive measurements associated withests and a subjective portion that

utilizes an audio response system to present @mssto and receive responses from the

customer pertaining to the tests, wherein the sti@ portion of the examination is

administered using an iterative proc#sst includes: retrieving guestions from a settofesd

questions to present to the customer via the awdioonse system, wherein the questions are

retrieved, at least in part, based on the custsmesponses to previous guestions; based on

the responses received from the customer via tli#oaesponse system, automatically

adjusting the ophthalmic equipment; and continupeskcuting the iterative process until it




is determined that a particular combination of tkeponses received from the customer

satisfies one or more conditions indicating thdfisent data has been collected.

[0016a] In accordance with certain embodiments, a serveondgigured to provide services
associated with eye health and vision examinatiofite server is configured to receive
customer examination data over a computer netwentaming to an examination of a
customer’s eye administered at a customer diagnostiter. The customer diagnostic center
includes a user interface for receiving input frand providing information to, the customer.
The customer diagnostic center also includes opthtba@quipment for administering tests to
the customer and an equipment controller configutr@dcontrol the operation of the
ophthalmic equipment. The server is configured provide access to the customer
examination data by an eye-care practitioner anmatosmit the customer examination data
from the diagnostic center server to a practitiodervice associated with the eye-care
practitioner. The server is further configuredéceive customer evaluation data pertaining
to the eye-care practitioner’s review and evalumatid the customer examination data. An
eye health report based, at least in part, on tis¢eomer evaluation data is provided to the

customer via the network.

[0017] These and other features and advantages will beapperent from the following
detailed description of illustrative embodimentsréof, which is to be read in connection
with the accompanying drawings.

Brief Description of the Drawings

[0018] The inventive principles are illustratedlive figures of the accompanying
drawings which are meant to be exemplary and natifig, in which like references are
intended to refer to like or corresponding pantsl & which:

[0019] FIG. 1 is a pictorial diagram of an eye itggtand evaluation system in
accordance with certain embodiments of the prasgention.

[0020] FIG. 2 is a pictorial diagram of an eye itggtand evaluation system in

accordance with certain embodiments of the prasgention.
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WHAT IS CLAIMED IS:

1. A system for providing eye health and visionmaketions, comprising:

a customer diagnostic center configured to geeecatstomer examination data

pertaining to an examination of a customer’s elye,dustomer diagnostic center including:

a user interface configured to receive inputsnfrand output information to,

the customer;

ophthalmic equipment for administering a plusalif tests to the customer,

the plurality of tests including at least one egalth test; and

an equipment controller configured to control dperation of the ophthalmic

equipment;

a diagnostic center server configured to recdmedustomer examination data from
the customer diagnostic center and allow the cust@ramination data to be accessed by an

eye-care practitioner via a network; and

a practitioner device associated with the eye-paaetitioner, the practitioner device
configured to:

receive at least a portion of the customer exatiin data from the diagnostic

center server,

display the received customer examination datthéoeye-care practitioner;

and

generate customer evaluation data pertaininghéo elye-care practitioner’s

review and evaluation of the displayed customeneration data;

wherein, an eye health report based, at leastrniy pn the customer evaluation data is
provided to the customer via the netwaskd

wherein the practitioner device is configuredramsmit instructions over the network

to the customer diagnostic center and the custaliaginostic center includes an equipment

controller that is configured to receive and ugéllithe instructions to control the ophthalmic

equipment in administering the plurality of teststiie customer, the examination including

an objective portion that utilizes the ophthalmigu@ment to derive measurements

associated with the tesésd a subjective portion that utilizes an audioese system to
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present questions to and receive responses fromugiemer pertaining to the tests, wherein

the subjective portion of the examination is adstined using an iterative proces$mt

includes:

retrieving questions from a set of stored goestito present to the

customer via the audio response system, whereiguéstions are retrieved, at least in part,

based on the customer's responses to previousangest

based on the responses received from the custwiaethe audio

response system, automatically adjusting the ophtba&quipment; and

continuously executing the iterative procesdl itris determined that a

particular combination of the responses receivedhfthe customer satisfies one or more

conditions indicating that sufficient data has beelected

2. The system of claim 1, wherein the diagnosticte&eserver is integrated with the

customer diagnostic center.

3. The system of claim 1, wherein the ophthalmicigeent comprises eye health
equipment that enables customers to receive corapsele eye health examinations at the
customer diagnostic center, the eye health equipmeluding at least one tonometer, digital

imager and biomicroscope.

4, The system of claim 1, wherein the ophthalmigigiepent comprises vision screening
equipment that enables customers to receive viskaminations at the customer diagnostic
center, the vision screening equipment includingleatst one refractor, phoropter and

lensometer.

5. The system of claim 1, wherein a real-time catina is established over the network
between the practitioner device and the custonmagndistic center, the real-time connection
enabling the eye care practitioner to view and rade with the customer during the

examination of the customer’s eye.
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76. The system of claim 1, wherein the diagnostidereserver is configured to store the
customer examination data and generate aggregatk data based on an analysis of stored
examination data associated with a plurality oft@orers that have received eye health and
vision examinations through the customer diagnasider.

87. The system of claim6, wherein the aggregate result data includes ormaave risk
factors pertaining to groups of individuals wittmigher risk of having a particular eye health

or vision disorder.

98. The system of claim@6, wherein, in response to receiving the customamexation
data, the diagnostic center server is configuregrécess the customer examination data and
make the processed customer examination data #ueessthe eye care practitioner via the
network, the processed customer examination datidimg preliminary evaluation data

generated by the diagnostic center server bas#teorustomer examination data.

109 The system of clairB8, wherein the preliminary evaluation data is basgdeast in

part, on data associated with a previous eye exammreceived by the customer.

1110 The system of clain®8, wherein the preliminary evaluation data includas

identification of one or more eye or vision disalassociated with the customer.

1211 The system of claim 1, wherein the diagnostict@eserver determines product
recommendations for the customer based on dat@iatsh with other customers that have
previously received eye health and vision examomatithrough the customer diagnostic

center.
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| 1312 The system of claim 1, wherein at least a portbrihe inputs received from the

customer through the user interface is utilizegdnerate the customer examination data.

‘ 1413 A method for providing eye health and vision exaations, comprising:

generating, with a processor, customer examinataia pertaining to an examination

of a customer’s eye at a customer diagnostic cetfiieicustomer diagnostic center including:

a user interface configured to receive inputsnfrand output information to,

the customer;

ophthalmic equipment for administering a plusalif tests to the customer,

the plurality of tests including at least one egalth test; and
an equipment controller configured to control dperation of the ophthalmic
equipment;

receiving the customer examination data from thstamer diagnostic center at a
diagnostic center server and allowing the custoexaimination data to be accessed by an

eye-care practitioner via a network; and

receiving at least a portion of the customer exatmn data from the diagnostic

center server at a practitioner device associatédtine eye-care practitioner;
displaying the received customer examination ttathe eye-care practitioner; and

generating, with a processor, customer evaluadiata pertaining to the eye-care

practitioner’s review and evaluation of the disgldycustomer examination data;

wherein, an eye health report based, at leastrip pn the customer evaluation data is
provided to the customer via the netwokknd

wherein the practitioner device is confiquredramsmit instructions over the network

to the customer diagnostic center and the custaliagmostic center includes an equipment

controller that is configured to receive and uélithe instructions to control the ophthalmic

equipment in administering the plurality of tegtsthhe customer, the examination including

an objective portion that utilizes the ophthalmiqug@ment to derive measurements

associated with the teséd a subjective portion that utilizes an audigppoase system to

present questions to and receive responses fromugiemer pertaining to the tests, wherein
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the subjective portion of the examination is adstined using an iterative proces$mt

includes:

retrieving questions from a set of stored goestito present to the

customer via the audio response system, whereiquéstions are retrieved, at least in part,

based on the customer's responses to previousangest

based on the responses received from the custwimethe audio

response system, automatically adjusting the ophtba&quipment; and

continuously executing the iterative procesdl itris determined that a

particular combination of the responses receivedhfthe customer satisfies one or more

conditions indicating that sufficient data has beelhected

1514 The method of claim913 wherein the diagnostic center server is integratgh the

customer diagnostic center.

1615 The method of clairi813 wherein the ophthalmic equipment comprises etlne
equipment that enables customers to receive corapsele eye health examinations at the
customer diagnostic center, the eye health equipmeluding at least one tonometer, digital

imager and biomicroscope.

1716 The method of claint813 wherein the ophthalmic equipment comprises vision
screening equipment that enables customers toveeg@ion examinations at the customer
diagnostic center, the vision screening equipmeciuding at least one refractor, phoropter

and lensometer.

1817 The method of clai413 further comprising:

establishing a real-time connection over the petvbetween the practitioner device
and the customer diagnostic center, the real-timanection enabling the eye care
practitioner to view and interact with the custordaring the examination of the customer’s

eye.
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2018 A server for providing services associated wige @ealth and vision examinations,

the server being configured to:

receive customer examination data over a compotgwork pertaining to an
examination of a customer’s eye administered aistdomer diagnostic center, the customer

diagnostic center including:

a user interface configured to receive inputsnfrand output information to,

the customer;

ophthalmic equipment for administering a plusalif tests to the customer,

the plurality of tests including at least one egalth test; and
an equipment controller configured to control dperation of the ophthalmic
equipment;
permit access to the customer examination datarbgye-care practitioner via a

network;

transmit at least a portion of the customer exaton data from the diagnostic center

server to a practitioner device associated withetfecare practitioner; and

receive customer evaluation data pertaining toeyeecare practitioner’s review and

evaluation of the customer examination data froenpiractitioner device;

wherein, an eye health report based, at least in part, on the customer evaluation data is
provided to the customer via the network_; and

wherein the practitioner device is configuredramsmit instructions over the network

to the customer diagnostic censtard the customer diagnostic center includes ampatrit

controller that is configured to receive and ugllithe instructions to control the ophthalmic

equipment in administering the plurality of tegtsthhe customer, the examination including

an objective portion that utilizes the ophthalmigu@ment to derive measurements

associated with the tests and a subjective pothah utilizes an audio response system to

present guestions to and receive responses fromwugtemer pertaining to the tests, wherein
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the subjective portion of the examination is adstined using an iterative proces$mt

includes:

retrieving guestions from a set of stored quoestito present to the

customer via the audio response system, whereiquéstions are retrieved, at least in part,

based on the customer's responses to previousangest

based on the responses received from the custwimethe audio

response system, automatically adjusting the ofrhtb@&quipment; and

continuously executing the iterative procesdl itris determined that a

particular combination of the responses receivedhfthe customer satisfies one or more

conditions indicating that sufficient data has beelhected
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