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@ (57) Abstract: Systems and methods for automated testing and/or training of a subject’s visual ability at varying distances are
& provided. A near display device may display visual indicia possessing characteristics. After receiving an input identifying a visual
N characteristic possessed by the displayed indicia, a second indicia may be displayed on a far display device. After receiving an input
identifying a characteristic of the indicia displayed on the far display device, further testing may proceed alternating between the
near display device and the far display device. More than two display devices may be utilized, with the display devices being located
at differing distances or positions relative to a subject.
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SYSTEMS AND METHODS FOR TESTING AND/OR TRAINING NEAR AND FAR
VISUAL ABILITIES

TECHNICAL FIELD

The present invention relates to testing and/or training visual abilities. More
particularly, the present invention relates to the testing and/or training of the visual abilities of

a subject in tasks involving the shifting of visual focus from near to far fields of vision and

vice versa.

BACKGROUND OF THE INVENTION

Numerous systems and methods exist to test and, in some instances, train the
visual abilities of individuals. One area of visual testing measures a subject’s ability to focus
on visual stimuli at different distances from the subject. Often, such testing requires a subject
to attempt to identify a visual indicia displayed relatively near the subject and to subsequently
identify a visual indicia visually distant from the subject. Often, the visual indicia visually far
from the subject will be located at optical infinity, meaning that the eyes must completely
relax and both look straight ahead of a subject’s head to fdcus on the distant visual indicia. In
such testing, a subject may typically alternatively read indicia displayed on a near display and
indicia displayed on a far display, with a test administrator recording the accuracy of the
subject’s identification of indicia. Such a testing approach renders quantifiable response times
difficult to obtain. Also problematically, such an approach to testing can permit a subject to
read multiple indicia at any given distance, commit the indicia to short-term memory, and
then quickly identify alternating indicia without having to focus again on a display at a given
distance, thereby further undermining the accuracy of any measurement of the time required

for a subject to shift his or her focus on an indicia displayed at a given distance.

SUMMARY OF THE INVENTION

According to an aspect of the present invention, there is provided a method
comprising: displaying a first visual indicia at a first distance from a test subject at a tirst time;

receiving a first input indicating that the test subject perceived the first visual indicia;
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displaying a second visual indicia at a second distance from the test subject at a second time
only after receiving the first input indicating that the test subject perceived the first visual
indicia, the second distance differing significantly from the first distance; recerving a second
input indicating that the test subject perceived the second visual indicia; determining a time
elapsed between the first time and the receipt of the first input; determining a time elapsed
between the second time and the receipt of the second input; and calculating a score

quantifying a performance of the test subject using the determined times elapsed.

According to another aspect of the present invention, there is provided a
method comprising: (a) providing a first display device visually near to a subject; providiﬁg a
second display device visually far from the subject; (b) alternatively displaying visual indicia
on the first display device and the second display device, alternatively displaying visual
indicia comprising: (1) displaying a visual indicia on the first display device at a first time; (2)
receiving a first spoken input from the subject using an automated voice detection system, the
first spoken input indicating that the subject correctly perceived the visual indicia displayed
on the first display device; (3) determining a time elapsed between the ﬁrst.time and the
receipt of the first spoken input; (4) after receiving a spoken input from the subject indicating
that the subject correctly perceived the visual indicia displayed on the first display device,
displaying a visual indicia on the second display device at a second time; (5) receiving a
second spoken input from the subject using an automated voice detection system, the second
spoken input indicating that the subject correctly perceived the visual indicia displayed on the
second display device; (6) determining a time elapsed between the second time and the receipt
of the second spoken input; (7) after receiving a spoken input from the subject indicating that
the subject correctly perceived the visual indicia displayed on the second display device,
determining whether the test has concluded, (A) if the test has not concluded, returning to step

(a); (B) if the test has concluded, calculating a score quantifying the performance of the

subject using the determined times elapsed.
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According to another aspect of the present invention, there is provided a
method comprising: (a) providing a first display device visually near to a subject; (b)
providing a second display device visually far from the subject; and (c¢) alternatively
displaying visual indicia on the first display device and the second display device,
alternatively displaying visual indicia comprising: (1) displaying a first visual indicia
possessing an 1dentifying characteristic on the first display device at a first time; (2) receiving
a spoken input from the subject responding to the first visual indicia using an automated voice
detection system; (3) determining whether the spoken input correctly 1dentified the
characteristic possessed by the first visual indicia; (4) if no spoken input 1s received within a
predetermined amount of time after the first time, determining that the display of the first
visual indicia has timed out; (5) recording whether the spoken input correctly or incorrectly
identified the characteristic possessed by the first visual indicia and whether the display has
timed out; (6) after either recelving a spoken input from the subject or determining that the
display of the first visual indicia has timed out, displaying a second visual indicia on the
second display device at a second time; (7) receiving a spoken input from the subject
responding to the second visual indicia using an automated voice detection system; (8)
determining whether the spoken input correctly identifies the characteristic possessed by the
second visual indicia; (9) if no spoken input is received within a predetermined amount of
time after the second time, determining that the display of the second visual indicia has timed
out; (10) recording whether the spoken input correctly or incorrectly 1dentified the
characteristic possessed by the second visual indicia and whether the display has timed out;
and (11) after receiving a spoken input from the subject or determining that the display of the
second visual indicia has timed out, determining whether the test has concluded and if the test
has not concluded returning to step (a); (12) if the test has concluded, calculating a score

quantifying the performance of the subject based upon the number of spoken inputs correctly

identifying the characteristics possessed by the displayed indicia.

The present invention provides systems and methods to test and/or train the

near and far visual focusing abilities of a subject. In some embodiments, a first display device
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may be positioned near to a subject, and a second display device may be positioned far from a
subject. An automated voice detection system may be used to detect responses from a subject
indicating that the subject has perceived a displayed visual indicia. A second visual indicia at
a second distance will not be displayed until a response is received from the subject or,
optionally, after the display of the first indicia has timed out. In this fashion, individual
indicia at different distances from the subject may be individually displayed in an alternating
fashion. . The display of only an individual indicia prevents the subject from eftectively
memorizing fnultiple indicia at a give distance, thereby providing an accurate measure of the

time required for a subject to shift his or her focus to an indicia at a new distance.
BRIEF DESCRIPTION OF THE DRAWING

Examples of embodiments of the present invention are described in detail

below with reference to the attached drawing figures, wherein:

FIG. 1 is an illustration of a system for near far testing in accordance with an

embodiment of the present invention;

FIG. 2 further illustrates a system for near far testing in accordance with an

embodiment of the present invention;

FIG. 3A further illustrates a system for near far testing in accordance with an

embodiment of the present invention;

FIG. 3B further illustrates a system for near far testing in accordance with an

embodiment of the present invention;

FIG. 3C further illustrates a system for near far testing in accordance with an

embodiment of the present invention;

FIGS. 4A and 4B illustrate a method for near far testing in accordance with an

embodiment of the present invention; and
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FIGS. 5A and 5B illustrate a further method for near far testing in accordance

with an embodiment of the present invention.
DETAILED DESCRIPTION OF EMBODIMENTS

Systems and methods in accordance with embodiments of the present inventioﬁ
may be used to test and/or train the visual abilities of a subject in changing the subject’s focus
from near to far and far to near. Systems and methods in accordance with embodiments ot the
invention may utilize at least one near display device and at least one far display device. A far
display device may be located at or near optical infinity from a subject. A near display device
may be located at differing distances from a subject, ranging from a few inches to several feet.
Additionally, multiple display devices at multiple distances may be used, sucﬁ as a near ‘
display device, a far display device, and a mid-range display device located between the near
display device and the far display device. Also, multiple near display devices and/or multiple
far display devices may be used. Further, display devices may be located in differing
directions from a subject. For example, the angle of vision of display devices may differ, with
some to the left of a subject’s line of vision and some to the right of a subject’s line of vision.
Display devices may also be positioned higher or lower than the subject’s noﬁnal line of
vision. One skilled in the art will appreciate that different positioning ot display devices may
be suitable for testing and/or training individuals for particular activities. For example, a
baseball shortstop might have to quickly shift visual focus from a batter striking a pitched ball
(essentially at optical infinity) to a position towards the ground at approximately the
shortstop’s knees to field a ground ball. For this reason, visual testing and/or training of an
individual playing shortstop might focus on the individual’s abilities to focus Qisually in those
two positions. The various aspects of systems and methods in accordance with the present

invention are described more fully in association with the attached figures.
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Reterring now to FIG. 1, a system 100 for testing and/or training the near and
far visual abilities of a subject 1s illustrated. A first display device 120 (also retferred to as the
near display device) may be located visually near to subject 110. The precise distance from
subject 110 to near display device 120 may vary depending upon the particular visual ability
to be tested or trained, but will be less than optical infinity. A second display device 130 may
be located visually far from subject 110. Second display device 130, alternatively referred to
as the far display device 130 or distant display device 130, may be located at or near optical
infinity relative to subject 110. A microphone 140 may receive spoken responses from
subject 110 in response to visual indicia displayed on near display device 120 and/or far
display device 130. A testing unit 150 may connect to near display device 120, far display
device 130, and microphone 140, as well as other equipment such as a camera 170 and/or
pressure sensitive platform 180, which will be described further below: Testing unit 180 may
control the display of indicia and the receipt of responses from subject 110. One skilled in
the art will appreciate that testing unit 150 may be a computer, such as a personal computer
or a gaming device, or other specialized computing device.

One skilled in the art will appreciate and understand that subject 110 may
provide any suitable type of input in response to the displayed visual indicia. For example, in
another embodiment of the present invention, subject 110 may provide responses using a
motor input device. Motor input device may be any device, such as a joysﬁck or keypad,
capable of receiving manual input from subject 110, and may also be any device capable of
rece1ving input from any other type of physical action by subject 110, such as foot actuated
pedals or buttons. Examples of appropriate devices for use as an input device include
keyboards or keypads, buttons, joysticks, switches, pedals, or any other device capable of
recelving an active input from subject 110.

As 1illustrated in FIG. 1, an indicia 160 may be displayed on near display
device 120. As illustrated in FIG. 1, indicia 160 comprises a Landolt C. A Landolt C may be
used because they are visually neutral indicia that may possess a trait, namely orientation to
either the right, left, top, or bottom, that are easily recognized by subjects. As illustrated in
FIG. 1, the Landolt C of indicia 160 is oriented to the right as viewed by subject 110.

As illustrated in FIG. 1, system 100 may further utilize a camera 170 to
monitor the movements of subject 110 during testing and/or training. Camera 170 may
further be devoted to tracking eye movement of subject 110 to correlate eye movement data

with the responses given by subject 110 to the display of various indicia on near display
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device 120 and/or far display device 130. Still referring to FIG. 1, system 100 may further
utilize a pressure sensitive platform 180 upon which subject 110 stands during testing and/or
training. Pressure sensitive platform 180 may detect shifts in the balance of subject 110
during testihg and/or tramning, which may then be correlated by testing unit 150 to the
responses of subject 110 to indicia displayed on near display device 120 and/or far display
device 130.

Reterring now to FIG. 2, system 100 is illustrated with indicia 160 removed
from near display device 120. For example, subject 110 may have correctly identified the
indicia 160 displayed in FIG. 1 as oriented to the right, by example by speaking the word
“right” into microphone 140. Upon receiving a correct input, or alternatively upon receiving
an incorrect input or receiving no input during a pre-determined amount of time, testing unit
150 may remove the display of an indicia upon near display device 120 and commence the
display of an indicia 260 on far display device 130. In the example illustrated in FIG. 2,
indicia 260 is a Landolt C, this time with an orientation towards the top. Of course, one of
ordinary skill in the art will appreciate that the orientation of the Landolt C shown as indicia
260 may vary from that shown and described herein. One skilled in the art will further
appreciate that indicia other than Landolt C’s, as illustrated in FIG. 1 and FIG. 2 may be used
in accordance with the present invention. For example, numerals, letters, pictures,
photographs, or other types of indicia that may be recognized by a subject 110 may be
utilized.

Referring now to FIG. 3A, a further view of system 100 is illustrated. In
system 100 near display device 120 is positioned at a first distance 310 from subject 110. As
further illustrated in FIG. 3A, near display device 120 is elevated to height approximately at
eye level of subject 110. One skilled in the art will appreciate that other elevations and
distances are possible, both for near display device 120 and far display device 170. Far
display device 170 being located at a second distance 320 from subject 110. One skilled in
the art will further appreciate that near display device 120 and far display device 130, as well
as additional display devices (not illustrated) if used may be positioned at differing angles of
view relative to subject 110.

Referring now to FIG. 3B, system 100 is illustrated with near display device
120 located at another exemplary distance relative to subject 110. As illustrated in FIG. 3B,

near display device 120 1s located at a first distance 311 from subject 110, essentially at arm’s
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length. Meanwhile, far display device 130 is located at a second distance 321 from subject
110.

Referring now to FIG. 3C, system 100 is illustrated with a plurality of near
display devices 121, 122, 123. As show in FIG. 3C, the plurality of near display devices 121,
122, 123 are oriented horizontally relative to subject 110. For example, near display devices
121, 122, 123 may be positioned on the floor or ground, or may be located at differing
heights oriented horizontally relative to subject 110. The first near display device 121 may
be located at a first distance from subject 312, the second near display device 122 may be
located at a second distance 313 from subject 110, and the third near display device 123 may
be located at a third distance 314 from subject 110. Meanwhile, far display device 130 may
be located at a fourth distance 322 from subject 110. As illustrated in FIG. 3C, a system 100
in accordance with the invention may further test and/or train a subject’s ability to detect a
displayed indicia from a number of possible display areas, such as multiple possible display
devices. A similar configuration may be utilized with the far display device 130, with
multiple far display devices in differing positions or orientations being utilized relative to
subject 110.

Referring now to FIG. 4A and FIG. 4B, a method 400 in accordance with the
present invention is illustrated. In step 410 a first visual indicia may be displayed at a first
distance at a first time. For example, step 410 may display a visual indicia on a near display
device at a first time as illustrated in any of FIGS. 1 - 3C.

In step 415 a first input may be received indicating that the subject perceived
the first visual indicia. Step 415 may, for example, utilize a microphone coupled to a testing
unit to detect an input from a subject. The input may, for example, identity a characteristic
possessed by a displayed indicia, such as the orientation of a Landolt C, the identity of a
numeral or a letter, the identity of a displayed picture or photograph, the color of a displayed
indicia, etc.

In step 420 the time elapsed between the first time at which the indicia was
displayed and the receipt of the first input may be determined. Step 420 may be
appropriately performed by a testing unit that controls the display of the first visual indicia in
step 410 and that operates in conjunction with a microphone to receive the first input in step
4135.

In step 425, after receiving the first input a second visual indicia may be

displayed at a second distance at a second time. For example, a visual indicia may be
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displayed at a far display device at a second time. In step 430 a second input may be received
indicating that the subject perceived the second visual indicia.

Step 430 may resemble step 415 in terms of the types of inputs that may be
received and the manner in which the input may be received, although one of ordinary skill in
the art will appreciate that the characteristic, if any, identified for the displayed indicia may
differ based upon the characteristic possessed by different displayed indicia.

In step 4335, the time eiapsed between the second time at which the second
visual indicia was displayed and the receipt of the second input may be determined. Step
435, as with step 420, may be appropriately performed by a testing unit.

| In step 440, after receiving a second input a third visual indicia may be
displayed at the first distance and at a third time. For example, step 440 may display a third
indicia on the near display device after a subject has responded in step 430 to a displayed
indicia on the far display device.

In step 445 a third input may be received indicating that the subject perceived
the third visual indicia. Step 445 may resemble step 415.

In step 450, the time elapsed between the third time at which the third indicia
was displayed and the receipt of the third input may be determined. Step 450 may resemble
step 420.

In step 455, after receiving the third input a fourth visual indicia may be
displayed at a second distance and at a fourth time. For example, step 455 may display a
fourth visual indicia at the far display device after receiving an input responsive to the display
of the third visual indicia on the near display device. Step 455 may resemble step 425.

In step 460, an input may be received indicating that the subject perceived the
fourth visual indicia. Step 460 may resemble step 430. In step 465 the time elapsed between
the fourth time and the receipt of the fourth input may be determined. Step 465 may
resemble step 433.

In step 470 a score may be calculated quantifying the subject’s performance
based upon the determined times elapsed. One skilled in the art will appreciate that further
iterations of displays of indicia and receipts of appropriate inputs, along with a determination
of elapsed times, may be performed prior to the performance of step 470. Step 470 may
indicate, for example, that a subject responds slowly to indicia displayed at a first distance

but does not respond slowly to the display of indicia at a second distance, which would be
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indicative of a subject with focusing or vergence difficulties at the first distance but not at the
second distance.

Referring now to FIGS. 5A and 5B, a further method 500 in accordance with
the present invention is illustrated. In step 510 a first display device visually near to a subject
may be provided. In step 520 a second display device visually far from the subject may be
provided. Step 520 may provide a display device at or near optical infinity from a subject.

In testing/training step 540, which may comprise a number of sub-steps, a
visual indicia may be displayed on the display devices and inputs may be received until
testiﬁg/training has concluded. In sub-step 541 a visual indicia possessing an identifying
characteristic may be displayed on the first display device at a first time. Sub-step 542
determines whether an input has been received from a subject. Step 542 may be performed,
for example, by a testing unit in conjunction with a microphone. If the result of sub-step 542
1s that no input has been received a timeout determination may be made in sub-step 543. The
timeout determination of sub-step 543 may be made, for example, by a testing unit. If no
timeout has been reached in sub-step 543, method 500 may continue to wait for an input in
sub-step 542. If a timeout determination is made in sub-step 543, method 500 may proceed
to sub-step 546, which will be described subsequently. If in sub-step 542 an input is
received, method 500 may proceed to sub-step 544. Sub-step 544 determines whether the
input correctly identifies the characteristic of the displayed indicia. For example, the
displayed indicia may have a given orientation, identity, color, or other trait that may be
identified in the input. Method 500 may then proceed to sub-step 545 to determine the time
clapsed from the first time to 'receipt of the input in sub-step 542. Method 500 may then
proceed to sub-step 546, which may also be reached as a result of a timeout decision in sub-
step 543. In sub-step 546 whether a input correctly identified a characteristic, the elapsed
time prior to receiving the input, and/or whether a timeout occurred may be recorded. Sub-
step 546 may be performed, for example, by a testing unit and may utilize an electronic
recording media such as a hard drive, memory, removable storage such as a compact disk, a
DVD, a floppy disk, printing to a physical media such as paper, or other type of recording
device. Method 500 may thereafter proceed to sub-step 547 of displaying a visual indicia
possessing an identifying characteristic on the visually far display device at a second time.
Method 500 may then proceed to sub-step 548, which determines whether an input has been
received. Sub-step 548, like sub-step 542, may be performed by a testing unit in conjunction

with a microphone. If the conclusion of sub-step 548 is that no input has been received,
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method 500 may proceed to sub-step 549 of determining whether a timeout has occurred. If
no timeout has occurred, method 500 may return to sub-step 548 of determining whether an
input has been received. Sub-step 549 may, for example, be performed by a testing unit, as
was sub-step 543. If the result of sub-step 548 was to determine that an input was received,
method 500 may proceed to sub-step 550. Sub-step 550 determines whether an input
correctly 1dentified the characteristic of the displayed indicia. Method 500 may then proceed
to sub-step 531, which determines the time elapsed from the second time to the receipt of the
input. Method 500 may then proceed to sub-step 552, which may also be reached if the
conclusion of sub-step 549 is that a timeout has occurred. Sub-step 552 may record whether
an input correctly identified the characteristic, record the elapsed time and/or record that a
timeout occurred. As with sub-step 546, sub-step 552 may be performed by testing unit using
any kind of recording media. Method 500 may then proceed to sub-step 553 to determine
whether a test or training session has concluded. If the outcome of sub-step 553 is that the
test/training 1s not over, method 500 may return to sub-step 541 and then the testing/training
may continue. If the result of sub-step 553 is the conclusion that the test/training has
concluded, testing step 540 may conclude and method 500 may proceed to step 560, which
calculates a score based on responses correctly identifying characteristics, the elapsed times,
and timeouts. A score may particularly identify the performance of a subject at a given
distance. One skilled in the art will further appreciate that method 500 may utilize additional
display devices at additional distances and directions from subject. In such an embodiment,
additional sub-steps would be included in testing step 540 for the display devices at
additional distances.

These and other variations to the present invention’s systems and methods will

be apparent to those of ordinary skill in the art.
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CLAIMS:
1. A method comprising:

displaying a first visual indicia at a first distance from a test subject at a first
time;

receiving a first input indicating that the test subject perceived the first visual
indicia;

displaying a second visual indicia at a second distance from the test subject at a
second time only after receiving the first input indicating that the test subject perceived the

first visual indicia, the second distance differing significantly from the first distance;

receiving a second input indicating that the test subject perceived the second

visual indicia;

determining a time elapsed between the first time and the receipt of the first

input;

determining a time elapsed between the second time and the receipt of the

second input; and

calculating a score quantifying a performance of the test subject using the

determined times elapsed.

2, The method of claim 1, the method further comprising:

displaying a third visual indicia at the first distance from the test subject at a

third time after receiving the second input indicating that the test subject perceived the second

visual indicia; and

receiving a third input indicating that the test subject perceived the third visual

indicia.

3. The method of claim 2, the method further comprising:
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displaying a fourth visual indicia at the second distance from the test subject at

a fourth time after receiving the third input indicating that the test subject perceived the third

visual indicia; and

receiving a fourth input indicating that the test subject perceived the fourth

visual indicia.

4, The method of claim 3, the method further comprising:

determining a time elapsed between the third time and the receipt of the third

input; and

determining a time elapsed between the fourth time and the receipt of the
fourth 1nput.
5. The method of any one of claims 1 to 4, where each nput is a spoken input'.
6. A method comprising:

(a) providing a first display device visually near to a subject;
providing a second display device visually far from the subject;

(b) alternatively displaying visual indicia on the first display device and the

second display device, alternatively displaying visual indicia comprising:
(1) displaying a visual indicia on the first display device at a first time;

(2) receiving a first spoken input from the subject using an automated voice

detection system, the first spoken input indicating that the subject correctly perceived the

visual indicia displayed on the first display device;

(3) determining a time elapsed between the first time and the receipt of the first

spoken 1nput;
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(4) after receiving a spoken input from the subject indicating that the subject
correctly perceived the visual indicia displayed on the first display device, displaying a visual

indicia on the second display device at a second time;

(5) receiving a second spoken input from the subject using an automated voice
detection system, the second spoken input indicating that the subject correctly perceived the

visual indicia displayed on the second display device;

(6) determining a time elapsed between the second time and the receipt of the

second spoken 1nput;

(7) after receiving a spoken input from the subject indicating that the subject
correctly perceived the visual indicia displayed on the second display device, determining

whether the test has concluded,
(A) if the test has not concluded, returning to step (a);

(B) if the test has concluded, calculating a score quantifying the performance

of the subject using the determined times elapsed.
7. The method of claim 6, wherein:

displaying a visual indicia on the first display device further comprises

displaying a visual indicia possessing an identifying characteristic;

receiving a spoken input from the subject using an automated voice detection
system, the spoken input indicating that the subject correctly perceived the visual indicia
displayed on the first display device further comprises determining that the spoken input

correctly identifies the identifying characteristic possessed by the displayed visual indicia;

after receiving a spoken input from the subject indicating that the subject

correctly perceived the visual indicia displayed on the first display device, displaying a visual

indicia on the second display device further comprises displaying a visual indicia possessing

an identifying characteristic; and



10

15

20

CA 02683814 2015-05-15

51098-6
- 13 -

recelving a spoken input from the subject using an automated voice detection
system, the spoken 1nput indicating that the subject correctly perceived the visual indicia -
displayed on the second display device further comprises determining that the spoken input

correctly 1dentifies the characteristic possessed by the displayed visual indicia.

8. The method of claim 7, wherein the identifying characteristic possessed by

displayed visual indicia comprises a directional orientation.

9. The method of claim 7, wherein the identifying characteristic possessed by the

displayed indicia comprises a color.

10. The method of claim 7, wherein the identifying characteristic possessed by the

displayed indicia 1s an alphanumeric identity.
11. A method comprising:
(a) providing a first display device visually near to a subject;
(b) providing a second display device visually far from the subject; and

(c) alternatively displaying visual indicia on the first display device and the

second display device, alternatively displaying visual indicia comprising:

(1) displaying a first visual indicia possessing an identifying characteristic on

the first display device at a first time;

(2) receiving a spoken input from the subject responding to the first visual

indicia using an automated voice detection system;

(3) determining whether the spoken input correctly identitied the characteri‘stic

possessed by the first visual indicia;

(4) if no spoken input is received within a predetermined amount of time atter

the first time, determining that the display of the first visual indicia has timed out;
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(5) recording whether the spoken input correctly or incorrectly identified the

characteristic possessed by the first visual indicia and whether the display has timed out;

(6) after either receiving a spoken input from the subject or determining that
the display of the first visual indicia has timed out, displaying a second visual indicia on the

second display device at a second time;

(7) recerving a spoken input from the subject responding to the second visual

indicia using an automated voice detection system;

(8) determining whether the spoken input correctly identifies the characteristic

possessed by the second visual indicia;

(9) 1f no spoken input 1s received within a predetermined amount of time after

the second time, determining that the display of the second visual indicia has timed out;

(10) recording whether the spoken input correctly or incorrectly identitied the

characteristic possessed by the second visual indicia and whether the display has timed out;

and

(11) after receiving a spoken input from the subject or determining that the

display of the second visual indicia has timed out, determining whether the test has concluded

and if the test has not concluded returning to step (a);

(12) if the test has concluded, calculating a score quantifying the performance
of the subject based upon the number of spoken inputs correctly identifying the characteristics

possessed by the displayed indicia.
12. The method of claim 11, wherein:

receiving a spoken input from the subject responding to the first visual indicia

using an automated voice detection system further comprises:

(1) determining the elapsed time between the first time and the receipt of the

spoken input;
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(2) recording whether the spoken input correctly or incorrectly identified the

characteristic possessed by the first visual indicia and whether the display has timed out
further comprises recording the elapsed time between the first time and the receipt of the

spoken input;

(3) receiving a spoken input from the subject responding to the second visual
indicia using an automated voice detection system further comprises determining the elapsed

time between the second time and the receipt of the spoken input; and

(4) recording whether the spoken input correctly or incorrectly identified the
characteristic possessed by the second visual indicia and whether the display has timed out

further comprises recording the elapsed time between the second time and the receipt of the

spoken 1nput.

13. The method of claim 12, wherein calculating a score quantifying the
performance of the subject based upon the number of spoken inputs correctly identitying the
characteristics possessed by the displayed indicia further comprises calculating a score
quantifying the performance of the subject based upon the number of inputs correctly

identifying the characteristics possessed by the displayed indicia and the time elapsed between

the elapsed times.
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