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UNITARY VISION AND COORDINATION TESTING CENTER

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to U.S. Provisional Application No.

60/923,434 filed on April 13, 2007, entitled "System and Method for Testing Visual Ability

During Simulated Activity," which is hereby incorporated by reference. This application also

claims priority to U.S. Provisional Application No. 60/941,915 filed on June 4, 2007, entitled

"System and Method for Decoupled Visual Ability Testing," which is hereby incorporated by

reference.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR

DEVELOPMENT

Not applicable.

TECHNICAL FIELD

The present invention relates generally to the evaluation and/or training of an

individual's vision and coordination.

BACKGROUND OF THE INVENTION

Along with physical ability, an individual's sight plays a role in the

individual's performance when participating in an activity, such as a sport. Typically, to

improve in the sport or activity, an individual will focus on improving their physical ability to

elevate their overall performance. By testing and training the individual's vision and

coordination abilities or acuity, however, the individual's performance may also improve.

SUMMARY OF THE INVENTION

This Summary is provided to introduce a selection of concepts in a simplified

form that are further described below in the Detailed Description. This Summary is not



intended to identify key features or essential features of the claimed subject matter, nor is it

intended to be used as an aid in determining the scope of the claimed subject matter.

In accordance with the invention, a method of testing and/or training a

subject's vision and coordination abilities is provided. More specifically, the method may

include testing various aspects of the subject's vision and coordination ability at a unitary

testing center. By using various tests, a more streamlined examination may be administered.

In accordance with the invention, an individual may be subjected to such a method of testing

and/or training at a unitary center capable of presenting vision and coordination tests to the

individual, receiving input from the individual, and processing the received input. Such a

unitary test center may further be configurable, so that the tests administered may vary based

on the needs of the individual. The received input may then, for example, be used to compute

data related to the user's vision and coordination ability, both overall and for each individual

test.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is described in detail below with reference to the

attached drawing figures, wherein:

FIG. 1 is a block diagram of a computing system environment suitable for use

in implementing the present invention;

FIG. 2 illustrates a block diagram of an exemplary testing component for use

in accordance with an embodiment of the present invention;

FIG. 3 illustrates a block diagram of an exemplary processing component for

use in implementing the present invention;

FIG. 4 illustrates an exemplary unitary vision and coordination testing unit, in

accordance with an embodiment of the present invention;

FIG. 5 illustrates another embodiment of a unitary vision and coordination

testing unit, in accordance with the present invention; and

FIG. 6 illustrates a flow diagram showing a method for testing the vision and

coordination abilities of a subject at a unitary location, in accordance with an embodiment of

the present invention.



DETAILED DESCRIPTION OF THE INVENTION

The subject matter of the present invention is described with specificity herein

to meet statutory requirements. However, the description itself is not intended to limit the

scope of this patent. Rather, the inventors have contemplated that the claimed subject matter

might also be embodied in other ways, to include different steps or combinations of steps

similar to the ones described in this document, in conjunction with other present or future

technologies.

In accordance with the present invention, systems and methods for testing a

subject's vision and coordination abilities at a unitary testing unit are provided. Such a

method may include testing various aspects of the subject's vision and coordination abilities

(e.g., eye-hand coordination, split attention, reaction time, body coordination, etc.) at a

unitary testing unit that may also be capable of processing the resulting data and/or

transmitting data over a network to another location for processing, hi doing so, the unitary

testing center may streamline the process of testing the vision and coordination abilities of

subject, and may reduce overhead (e.g., reduce the equipment) needed to perform testing.

Additionally, the unitary testing center may be configurable, so that the tests administered

may vary based on the needs of the individual. The received input may then, for example, be

used to compute results related to the user's vision and coordination abilities, both overall

and for each individual test.

In one embodiment, a testing device for testing the vision and coordination

ability of a subject is provided. Such a testing device may include a presenting component,

an input component, and a processing component, where the presenting component is capable

of presenting a visual clarity test, a contrast sensitivity test, a visual tracking test, a distance

focusing test, and a visual aiming test to the subject. In response to each test, the subject may

provide input to the testing device. The input component may then be configured to receive

the input, and the processing component may be configured to process the received input.

In another embodiment, a method for testing the vision and coordination

abilities of a subject, where the method occurs at a unitary location, is provided. The method

comprises, in part, administering two or more vision ability tests to the test subject; receiving

input from the test subject in response to each test; and processing the input received from the

test subject.
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Referring to the drawings in general, and initially to FIG. 1 in particular, a

block diagram of an exemplary computing system is shown and designated generally as

computing system 100 configured to provide for testing the visual and coordination abilities

of a subject. It will be understood and appreciated by those of ordinary skill in the art that the

computing system 100 shown in FIG. 1 is merely an example of one suitable computing

system environment and is not intended to suggest any limitation as to the scope of use or

functionality of embodiments of the present invention. Neither should the computing system

100 be interpreted as having any dependency or requirement to any single component or

combination of components illustrated therein.

The computing system 100 includes an input device 102, a display device 120,

a database 104, a central location 106, and a test unit 110, all in communication with one

another via a connection 108. The connection 108 may be made by wire (such as a cable), or

wireless (such as a wireless network). Connection 108 may also be a network, where the

network may include, without limitation, one or more local area networks (LANs) and/or

wide area networks (WANs). Such networking environments are commonplace in enterprise-

wide computer networks, intranets, and the Internet. Further, the connection 108 may

comprise a locally wired connection between components of computing system 100.

Accordingly, the connection 108 is not further described herein.

The input device 102 is capable of receiving one or more responses from a

subject. Input device 102 may be any device that may receive responses from a subject. One

skilled in the art will appreciate that more than one input device, such as input device 102,

may be used with computing system 100. Input device 102 may be, for example, a

microphone, joystick, game pad, wireless device, keyboard, keypad, game controller,

treadmill, force plate, eye tracking system, gesture recognition system, touch sensitive screen,

and/or any other input-initiating component that provides wired or wireless data to the test

unit 110, which may be received through the network 108. Input device 102 may include

voice recognition equipment and/or software that processes auditory inputs from the test

subject. For example, the auditory input from the subject, in order to show recognition of the

visual indicia, may be a verbalization of the trait possessed by the visual indicia. In one

embodiment, if the trait is a direction orientation of a Landolt "C," the responsive auditory

inputs may be "up," "down," "right," and "left." However, one skilled in the art will

understand and appreciate that other auditory inputs may be used (e.g., stating a color,

numeral, letter, symbol, etc.) to indicate that the subject perceived and/or recognized the



visual indicia. It should be noted, however, that the present invention is not limited to

implementation on such input devices 102, but may be implemented on any of a variety of

different types of devices within the scope of embodiments hereof. Input indicating the

subject's response to a displayed visual indicia may be received and captured with input

device 102. If the trait is a directional orientation, a satisfactory test response may be

identifying the direction that the visual indicia is facing. By way of example only, without

limitation, identifying may include the subject providing input by manipulating a joystick in a

direction corresponding to the directional orientation on a hand-held device employed as the

input device 102.

If input device 102 is an eye tracking system, the position and/or focus of the

eyes of subject may be monitored and an input registered when the eyes are positioned and/or

focused at the proper location.

If input device 102 is a gesture recognition system, a variety of systems and/or

methods may be used to receive inputs. For example, one or more cameras may be used to

monitor the movement of a subject's body limbs and/or extremities and, in conjunction with

appropriate hardware and/or software, register an input when subject makes an appropriate

gesture. Gesture recognition systems may also utilize optical markers attached to subject to

facilitate motion tracking. Transmitters attached to subject and receivers (for example,

utilizing radio infrared, sonic, subsonic, or ultrasonic transmissions) may also be utilized as

part of a gesture recognition system.

If input device 102 is a touch sensitive screen, any type of touch sensitive

screen may be utilized. Also, an overlay of a touch sensitive material may be used to receive

touch inputs in conjunction with a display that is not itself touch sensitive. Such an overlay

may be any distance from the display.

The display device 120 may be capable of displaying output video visually

observable by a subject and may be any type of computer, testing apparatus, or television

monitor, including cathode ray tube, liquid crystal display, plasma screen, or any other

display type, or may comprise a screen upon which images are projected, either from the

front or from the rear. Further, the display device 120 may provide a user interface for a test

administrator to interact with the test unit 110 before, during, and after administering the

vision ability tests to a test subject.

The test unit 110, as shown in FIG. 1, may be any type of computing device,

embodiments of which will be more fully discussed below with reference to FIGs. 4 and 5.



The database 104 may be configured to store information associated with tests of vision and

coordination abilities. It will be understood and appreciated by those of ordinary skill in the

art that the information stored in the database 104 may be configurable and may include any

information relevant to the testing of vision and coordination abilities. The content and

volume of such information are not intended to limit the scope of embodiments of the present

invention in any way. Although illustrated as a single, independent component, database 104

may, in fact, be a plurality of database, for instance, a database cluster. Further, portions or

the entirety of the database 104 may reside on a computing device associated with the test

unit 110, another external computing device (not shown), and/or any combination thereof.

One skilled in the art should appreciate that database 104 is optional and need not be

implemented in conjunction with the computing system 100.

Returning to FIG. 1, the test unit 110 may include a presenting component

112, an input component 114, a testing component 116, and a processing component 118,

shown in accordance with an embodiment of the present invention. It will be understood by

those of ordinary skill in the art that the components 112, 114, 116, and 118 illustrated in

FIG. 1 are exemplary in nature and in number, and should not be construed as limiting. Any

number of components may be employed to achieve the desired functionality within the

scope of embodiments of the present invention.

The presenting component 112 may be capable of displaying output video

visually observable by a subject and may be any type of computer, testing apparatus, or

television monitor, including cathode ray tube, liquid crystal display, plasma screen, or any

other display type, or may comprise a screen upon which images are projected, either from

the front or from the rear.

In one embodiment, presenting component 112 may be an apparatus that uses

mirror and/or lenses strategically placed to generate a visual perspective of distance within a

limited spatial area (e.g., providing a periphery configuration of mirrors to produce a tunnel

effect). An example of such an apparatus is a perspective testing apparatus utilizing mirrors

to generate a perspective of distance. Such an apparatus may include a mirror that displays

the visual indicia in a central foveal area (i.e., directly in front of the subject), and may

further include side mirrors that display a visual indicia to test peripheral visual ability.

In another embodiment, an apparatus may include lenses that change

perceived distance and/or size of the displayed visual indicia to achieve a simulated distance.

As a result, such an apparatus may provide a displayed visual indicia that appears to the test



subject to be nearer or farther than the actual display. Thus, this configuration creates the

perspective of optical infinity to the test subject.

One skilled in the art will appreciate that presenting component 112 may

comprise multiple devices that, in combination, display some of the visual stimuli typical for

a particular activity. In one embodiment, a single device may be used to display multiple

displays of visual indicia (e.g., split-screen).

Presenting component 112 may alternatively comprise display glasses,

goggles, visors, and the like, that may be worn by a subject to provide a visual display for the

subject that is not typically visible to others. Additionally, presenting component 112 may

provide a two dimensional or three dimensional image to the test subject. The three

dimensional image display may include virtual reality or holographic presentations to the

subject.

In operation, the presenting component 112 may be configured to present one

or more visual indicia to a test subject. As discussed more fully below, presenting

component 112 may present visual indicia in varying ways to test different aspects of the

subject's vision and coordination abilities. In general, each of the visual indicia may possess

a trait or traits. This trait may be, for example, a directional orientation (e.g., arrow, Landolt

"C", Tumbling E, etc.), a position on a user interface (e.g., located in a particular quadrant of

the display), one of a predetermined number of mutually exclusive traits (e.g., indicator that

faces either up, down, left, or right), or any combination of traits. Further, one of ordinary

skill in the art will understand and appreciate that other traits may be used, and the present

invention is not limited to any particular trait.

The input component 114 may be configured to receive input from the test

subject (e.g., by utilizing input device 102). Any suitable receiving component that is

capable of receiving input provided by the subject may be used in accordance with this

invention. By way of example, without limitation, the subject may provide input utilizing a

keyboard, joystick, trackball, or the like. The input may depend upon the presenting

component. For example, if the presenting component is touch-sensitive, the subject could

provide input by touching the presenting component. In another embodiment, the input

component could have voice recognition capability, where the subject may provide input with

a vocalized response that is recognized by the input component. One skilled in the art will

understand and appreciate that any suitable input component may be used in accordance with

the present invention. Certain types may be preferred based on the tests presented by the



presenting component and, as discussed above, the capabilities of the presenting component.

After receiving input from the subject, the input component 114 may store the input, for

instance, in database 104 for future reference.

The testing component 116 is configured to provide tests to the subject. As

will be discussed more fully below with respect to FIG. 2, testing component 116 may

provide two or more tests to determine the vision and coordination abilities of a subject.

More specifically, multiple tests may be provided at a unitary location, such as test unit 110.

Further, testing component 116 is configurable so that the tests may vary depending on the

subject. For example, the tests may vary given the test subject's particularized sport or

activity, competition level, visual strengths/weaknesses, etc. Thus, the testing component

116 may also be responsible for determining the tests (and level or difficulty of tests)

presented by the presenting component 112.

The processing component 118 is provided to process the input received by

input component 114. As shown in FIG. 3, the processing component 118 may comprise a

scoring component 310, a data collection component 312, a training development component

314, and a delivery component 316. The scoring component 310 may be configured to utilize

a scoring algorithm to derive a score based on the subject's response to the tests presented.

The subject's responses may be determined by comparing such response to those from a

particular population, typically retrieved from the database 104. The scoring component 310

may provide an evaluation of the vision and coordination abilities of the subject incident to

receiving and measuring one or more responses to the visual indicia. Once a score (e.g.,

percentile) is determined, it may be presented to the subject via presenting component 112.

The score may be presented at the conclusion of each test, at the conclusion of all tests, or a

combination thereof.

The data collection component 312 is configured to collect the data received

from input component 114. Such data may then be stored, for example, in database 104. The

data collected may further be used to create standards for a particular population, which may

then be used by scoring component 310. One of skill in the art will appreciate that database

and 104 and/or scoring component 310 may be located remotely from other components of

system 100.

The training development component 314 is configured to develop a training

plan or regimen for the test subject based on the collected data and determined scores. In



embodiments of the present invention, test unit 110 may be used for training the test subject,

after the subject has undergone testing.

The delivery component 316 is configured to transmit the determined score,

collected data, and the like to presenting component 112. The delivery component 316 may

additionally provide this data to an external computing device, such as central location 106,

for further consideration, analysis, or storage. In one embodiment, the delivery component

316 may provide data in real time to testing component 116, such that the tests may be

configured or varied while still in the testing process. It should be understood and

appreciated by those of ordinary skill in the art that, although embodiments and examples are

discussed above, the delivery component 316 may provide information related to testing

vision and coordination abilities to any component of the computing system 100, both

internal and external to the test unit 110.

One skilled in the art will appreciate that the delivery component 316 may

send information from test unit 110 at any desired frequency. That is, the information may be

sent to a desired location, for example, after a subject completes all tests or, alternatively,

after each individual test. If sending the information to central location 106 or database 104

for storage and/or processing, the information may be sent collectively for all subjects at the

end of the day. The frequency may depend upon the storage capacity and processing

capability of the test unit 110, as well as the desired use of the information.

Referring now to FIG. 2, testing component 116 is further illustrated. Testing

component 116 may comprise an eye-hand coordination component 210, a split attention

component 212, a reaction time component 214, a body coordination component 216, and/or

any other type of visual testing component. Each of these components may be used by test

unit 110 to test various aspects of an individual's vision and coordination abilities. One

skilled in the art will appreciate that other tests may be used and are within the scope of the

invention.

The eye-hand coordination component 210 is configured to test the visual

clarity of a subject, and may include displaying a visual indicia in different locations and

requiring the test subject to locate the visual indicia at each location. Any visual indicia may

be used. In one embodiment, the visual indicia may be presented using a display device as

the presenting component 112, where the display device is touch sensitive and thus also

serves as an input device. In such an embodiment, the test subject may locate the visual

indicia by touching the display device, and this response is inputted into the test unit 110.



One skilled in the art will appreciate and understand that any suitable test that tests a subject's

eye-hand coordination may be used by the eye-hand coordination component 210.

The split attention component 212 is configured to test the coordination of a

test subject while focusing on a visual indicia in a different location. In one embodiment, a

visual indicia is presented to a subject similar to visual indicia presented to the subject in the

example of the eye-hand coordination test described above. To test split attention, a second

visual indicia is presented in a different location from the first visual indicia, where the

subject may be required to identify the first visual indicia while locating the second visual

indicia. The second visual indicia may, for example, be a Landolt "C," where the test subject

is required to identify the direction orientation of the second visual indicia. The second

visual indicia may be presented in the center of a display device, while a first visual indicia

testing the subject's eye-hand coordination may be presented on the display device away

from the center of the display. One skilled in the art will appreciate and understand that any

suitable test of split attention may be used by the split attention component 212.

The reaction time component 214 is configured to test the reaction time of a

test subject. Any suitable test may be used and is within the scope of this invention. By way

of example, without limitation, a visual indicia may be presented to the test subject. The

subject may be required to recognize this first indicia by, for example, using the touch-screen

input device to touch the first indicia. Then, a second visual indicia may be displayed or

presented to the subject, who then must recognize the second visual indicia by, for example,

moving the hand that is touching the first indicia to touch the second indicia. Measuring the

time required for a subject to indicate the second indicia after being displayed measures the

reaction time of the subject.

The body coordination component 216 is configured to test the body

coordination of a subject. One skilled the art will appreciate that any suitable test that tests

body coordination may be used. By way of example, without limitation, this component may

utilize a balance board to test a subject's body coordination, while administering a vision test

simultaneously. Such a test may include presenting a visual indicia in a specified quadrant of

a display device, and then requiring the subject to indicate that quadrant by balancing on the

board.

Referring now to FIG. 4, an exemplary vision and coordination testing system

400 is illustrated, in accordance with an embodiment of the present invention. A subject 410

participating in testing may use visual testing system 400 to test the visual ability of subject



410 during an activity. Test unit 412 comprises a display device 414 and an input device

416. In this embodiment, the testing unit 412 may receive inputs from subject 410 via input

device 416 that is connected (e.g., by a wired or wireless connection) to test unit 412. One

skilled in the art will appreciate that subject 410 may provide input to test unit 412 via any

type of input device and that subject 412 may interact with input device 416 through any

means (e.g., physical interaction, voice recognition) in order to provide the appropriate

response. Moreover, this invention contemplates using more than one input device for

various tests. For example, in FIG. 4, the subject 410 is illustrated as standing on a balance

board 418, which may be used in certain tests, such as the body coordination test described

above.

By having a unitary test unit, such as test unit 412, that is capable of

presenting several tests to a subject, a better overall evaluation of the subject's vision and

coordination abilities may be provided. Further, because test unit 412 may include

processing capabilities, it is able to process the data, resulting in a determined score and/or a

training regimen for the subject.

FIG. 5 illustrates a vision and coordination testing system 500, in accordance

with an embodiment of the present invention. The test unit 512 comprises a display device

514 and a an input device 516. The input device 516 shown in FIG. 5 is illustrated as a set of

manual buttons; however, any type of input device is contemplated to be within the scope of

this invention. In some embodiments, the display device 514 may be touch-sensitive, thereby

allowing it to also serve as an input device.

Referring now to FIG. 6, a flow diagram 600 is illustrated that shows a method

of testing the vision and coordination abilities of a subject. Although the terms "step" and

"block" are used hereinbelow to connote different elements of methods employed, the terms

should not be interpreted as implying any particular order among or between various steps

herein disclosed unless and except when the order of individual steps is explicitly described.

Initially, two or more vision and/or coordination tests are administered to a test subject (e.g.,

utilizing test unit 110 of FIG. 1). This is indicated at block 610. One skilled in the art will

appreciate that any of the tests described above may be administered, as well as any other test

that measures an individual's vision and coordination abilities. The specific tests

administered and the order of the tests may be configured on the subject's ability level,

competition level, particular activity, and the like. While the test is administered to the

subject, the subject may provide the appropriate response by interacting with an input device



that is connected to the test unit via an input component. This is indicated at block 620.

Multiple input devices may be used, and more than one input may be received from the

subject. For example, during a split attention test, a subject may provide one response to a

visual indicia testing eye-hand coordination, while the subject may provide another response

to a visual indicia at a separate location, as described above. A processing component (e.g.,

processing component 118 in FIG. 1) may then process the received input by, for example,

collecting the data, determining a score, or developing a training regimen. The data may be

stored, for example, in database 104, or sent via a delivery component to, for example, central

location 106. This is indicated at block 630.

Optionally, at block 640, the data received from the subject's input with each

test may be used to determine a score for the subject. An individual score may be determined

for each test, and an overall score may be determined based on the data from all tests. The

score may further be based on corresponding data for a particular population, and the

subject's score may be compared accordingly (e.g., the subject may be given a percentile of

their performance). At block 650, a training regimen may be developed for the test subject to

train his or her vision and coordination abilities based on, for example, their determined score

and their received input in response to the vision ability tests.

The present invention has been described in relation to particular

embodiments, which are intended in all respects to be illustrative rather than restrictive.

Alternative embodiments will become apparent to those of ordinary skill in the art to which

the present invention pertains without departing from its scope.

From the foregoing, it will be seen that this invention is one well adapted to

attain all the ends and objects set forth above, together with other advantages which are

obvious and inherent to the system and method. It will be understood that certain features

and sub-combinations are of utility and may be employed without reference to other features

and sub-combinations. This is contemplated by and is within the scope of the claims.



CLAIMS

What is claimed is:

1. A device for testing the visual and coordination ability of a subject

comprising: a presenting component configured to present two or more vision and

coordination ability tests, wherein a vision and coordination ability test includes a test that

measures both the vision and coordination of a subject, and wherein the subject provides

input in response to each test; an input component configured to receive the input provided

by the subject; and a processing component configured to process the received input.

2. The device of claim 1, wherein the processing component comprises a

scoring component that determines a score based on the received input.

3. The device of claim 2, wherein the processing component further

comprises a training development component that provides a training regimen based on the

determined score.

4. The device of claim 1, wherein one of the two or more vision and

coordination ability tests includes an eye-hand coordination test.

5. The device of claim 4, wherein the eye-hand coordination test

comprises a visual indicia presented to the subject that the subject locates by providing an

input in response to the location of the visual indicia.

6. The device of claim 1, wherein one of the two or more vision and

coordination ability tests includes a split attention test.

7. The device of claim 6, wherein the split attention test comprises a first

visual indicia presented to the subject at a first location that the subject provides an input in

response to locating the first visual indicia and a second visual indicia presented to the

subject at a second location that requires a response from the subject.

8. The device of claim 7, wherein the second visual indicia is a Landolt

C.



9. The device of claim 1, wherein one of the two or more vision and

coordination ability tests includes a reaction time test.

10. The device of claim 1, wherein the one of the two or more vision and

coordination ability tests includes a body coordination test.

11. A method of testing the vision and coordination ability of a test

subject, wherein the method occurs at a unitary location, the method comprising:

administering two or more vision and coordination ability tests to a test subject, wherein a

vision and coordination ability test is a test that measures both the vision and coordination of

a subject; receiving input from the test subject in response to each test; and processing the

received input.

12. The method of claim 11, wherein the method further comprises

determining a score based on the received input.

13. The method of claim 12, wherein the method further comprises a

training development component that provides a training regimen based on the determined

score.

14. The method of claim 11, wherein one of the two or more vision and

coordination tests includes an eye-hand coordination test.

15. The method of claim 14, wherein the eye-hand coordination test

comprises a visual indicia presented to the subject that the subject locates by providing an

input in response to the location of the visual indicia.

16. The method of claim 11, wherein one of the two or more vision and

coordination ability tests includes a split attention test.

17. The method of claim 16, wherein the split attention test comprises a

first visual indicia presented to the subject at a first location that the subject provides an input

in response to locating the first visual indicia and a second visual indicia presented to the

subject at a second location that requires a response from the subject.



18. The method of claim 17, wherein the second visual indicia is a Landolt

C.

19. The method of claim 11, wherein one of the two or more vision and

coordination ability tests includes a reaction time test.

20. The method of claim 19, wherein one of the two or more vision and

coordination ability tests includes a body coordination test.
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