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Description

FIELD OF INVENTION

[0001] The present invention relates to vision testing
and/or training. More particularly, the present invention
relates to a unified system and method for testing and/or
training a plurality of visual skills and abilities of an indi-
vidual and an efficient time and using compact, multi-use
instrumentation.

BACKGROUND OF THE INVENTION

[0002] Various types of vision tests have been devel-
oped to measure the visual and related physiological
and/or neurological abilities of individuals. Often, such
tests are performed in the office of an optometrist or other
health care professional. In such an office setting, a cli-
nician may have access to a wide array of equipment
with which to test the visual and related abilities of an
individual. However, testing the visual abilities of an in-
dividual in other, non-clinical, settings can prove difficult,
as much of the equipment developed for vision testing is
difficult to transport or requires carefully controlled con-
ditions or configurations. Moreover, equipment required
for vision testing may require a great deal of space, such
as an entire optician’s office, and therefore difficult to
integrate into another type of facility, such as an athletic
training facility. Moreover, vision testing can be a time-
consuming process, with multiple equipment changes,
adjustments, and the like requiring a lengthy period of
time to complete a single thorough assessment of an
individual. Similarly, vision training equipment and meth-
odologies have been developed, but that vision training
often requires specialized equipment and/or exercises
for individual visual skills.
[0003] US 2008/189173 A1 discloses a Vision Center
Kiosk that comprises the features of the preamble of
claim 1. A system comprising a kiosk is provided where
the kiosk is for assessment of a user’s needs including,
for example, vision needs. A method of assessing a us-
er’s needs and a method of advertising products and
services such as vision related products and services are
further provided.
[0004] WO 2008/128183A1 discloses a Systems and
Methods for Testing and/or Training Near and Far Visual
Abilities. Systems and methods for automated testing
and/or training of a subject’s visual ability at varying dis-
tances are provided. A near display device may display
visual indicia possessing characteristics. After receiving
an input identifying a visual 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.
[0005] US7211050 B1 The system relates to a field of
Visual Acuity Testing, specifically to animated/slide com-
puterized vision testing system and a new "Digital For-
mula" for the measurement of visual acuity and vision
testing for humans. This system was also designed to be
the first system to work on not one but three computer
platform systems to achieve accurate and consistent vi-
sion testing results. Formulated to work on any digital
screen this system was designed to replace a 60 year
old idea (projection systems) that are still in use today.
Today’s vision testing methods are out dated and not
certified in quality. With iQue A/VTS a doctor, if desired
may pull up the same testing system on a 17" LCD mon-
itor all the way up to and including a 50" Plasma system
under the guidelines of the "Digital Formula". Using Plas-
ma system or the new OLED technology offers every
patient a testing environment with static or motion images
design with a mathematical formula for vision acuity test-
ing under "Real-World" condition. iQueVision’s goal is
bring vision testing into the 21st Century.

SUMMARY OF THE INVENTION

[0006] The claimed methods do not encompass ther-
apeutic methods. The scope of the invention is set out in
the accompanying claims.
[0007] The present invention provides a unified system
and method for testing and/or training the visual abilities
and the related physiological and/or neurological abilities
of an individual. By combining the equipment used for
vision testing and/or training into a compact station or
kiosk, the number of equipment changes for vision testing
and/or training and the amount of space required for such
equipment is reduced. Systems in accordance with the
present invention may utilize a relatively small predeter-
mined number of display devices to present visual indicia
to an individual and a predetermined number of input
devices to receive inputs from the individual in response
to display of a visual indicia. Visual testing and/or training
may comprise one or more tasks, such as identifying a
visual trait possessed by a visual indicia, selecting one
of a plurality of visual indicia, etc. A single display device
and/or input device may be used for a plurality of tests
for which that display device and/or input device is suited.
For example, a high resolution display device, such as a
high definition monitor, may be used to display visual
indicia used to measure the static visual clarity of an in-
dividual. The same high resolution display device may
also be used to test and/or train other visual skills of the
individual that benefit from a high resolution display de-
vice, such as the contrast sensitivity, depth perception,
and the near-far focusing ability of the individual. By way
of further example, a wide aspect display device, which
may optionally be a different display device then a high
resolution display device, may be used to test and/or train
visual skills such as pursuit and capture at a relatively
far distance, or may also comprise a touch sensitive
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screen or may be combined with a touch sensitive screen
overlay to test and/or train visual skills such as eye-hand
coordination, visual perception span, visual decision
making (go/no-go), reaction time, and the like. Input de-
vices may comprise, for example, a multi-touch device
for use at relatively far distances from a display device
to test the visual skills of an individual at distances such
as optical infinity, or a touch sensitive screen or a touch
sensitive screen overlay, such as for use at a near dis-
tance where an individual may physically touch the
screen. Further, a single multi-touch device may com-
prise both an output device and an input device for testing
and/or training at least some visual skills, such as near-
far focusing ability. Additional visual testing and or train-
ing equipment may be utilized as part of the methodology
of unified vision testing in accordance with the present
invention as well. For example, additional equipment may
be utilized to perform testing and/or training skills such
as a determination of the near point of convergence for
an individual.
[0008] Additional objects, advantages, and novel fea-
tures of the invention will be set forth in part in the de-
scription which follows, and in part will become apparent
upon examination of the following, or may be learned by
practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The present invention is described in detail be-
low with reference to the attached drawing figures,
wherein:

FIG. 1A illustrates a system while an individual’s vis-
ual skills are tested and/or trained at optical infinity;
FIG. 1B illustrates a system while an individual’s vis-
ual skills are tested and/or trained at a visually near
distance;
FIG. 2 illustrates a method for unified vision testing
and/or training;
FIG. 3 illustrates a further method for unified vision
testing and/or training;
FIG. 4 illustrates a further method for unified vision
testing and/or training;
FIG. 5 illustrates a further method for unified vision
testing and/or training;
FIG. 6 illustrates a further method for unified vision
testing and/or training;
FIG. 7 illustrates a further method for unified vision
testing and/or training;
FIG. 8 illustrates a further method for unified vision
testing and/or training;
FIG. 9 illustrates inter-related methods for testing
and/or training contrast sensitivity and depth percep-
tion of an individual;
FIG. 10A illustrates visual clarity testing and/or train-
ing;
FIG. 10B illustrates contrast sensitivity testing and/or
training;

FIG. 10C illustrates depth perception testing and/or
training;
FIG. 10D illustrates portion of near-far focus testing
and/or training;
FIG. 10E illustrates a further portion of near-far focus
testing and/or training;
FIG. 10F illustrates saccadic target capture testing
and/or training;
FIG. 10G illustrates visual perception span testing
and/or training;
FIG. 10H illustrates eye-hand coordination testing
and/or training;
FIG. 10I illustrates a portion of a go/no-go testing
and/or training;
FIG. 10J illustrates a further portion of go/no-go test-
ing and/or training;
FIG. 10K illustrates a portion of reaction time testing
and/or training;
FIG. 10L illustrates a further portion of reaction time
testing and/or training;
FIG. 11 illustrates near-point of convergence testing
and/or training;
FIGS. 12A-12C illustrate the display of adaptable in-
dicia;
FIGS. 13A-13D illustrate the display of indicia;
FIGS. 14A and 14B illustrate examples of the change
in size of an adaptable indicia over time;
FIG. 15 illustrates a method for testing and/or training
static visual acuity;
FIG. 16 illustrates a further method for testing and/or
training static visual acuity;
FIG. 17 illustrates a method for testing and/or training
the static visual ability of a subject;
FIG. 18 illustrates a further method for testing and/or
training the static visual acuity of an individual;
FIG. 19 illustrates a further method for testing and/or
training the static visual acuity of an individual;
FIG. 20 illustrates an exemplary relative indicia size
range attainable in testing and/or training static vis-
ual acuity;
FIG. 21 illustrates a further method for testing and/or
training the visual sensitivity of a subject;
FIG. 22 illustrates a further method for testing and/or
training the visual sensitivity of a subject;
FIGS. 23A - 23B illustrate graphical depictions of the
luminance patterns of sinusoidally varying circular
contrast zones as a function of visual angle;
FIGS. 24A - 24B illustrate graphical depictions of the
luminance patterns of square wave varying circular
contrast zones as a function of visual angle;
FIG. 25 illustrates a further system for testing and/or
training contrast sensitivity;
FIG. 26 illustrates various touch screen contrast sen-
sitivity testing and/or training systems;
FIG. 27 illustrates a further system for testing and/or
training contrast sensitivity utilizing a multi-touch in-
put device;
FIGS. 28A - 28D illustrate various pluralities of cir-
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cular contrast zones and inputs using a multi-touch
input device;
FIG. 29 illustrates a method for testing and/or training
contrast sensitivity;
FIG. 30 illustrates a further method for testing and/or
training contrast sensitivity;
FIG. 31 is an illustration of a system for near-far focus
testing and/or training;
FIG. 32 further illustrates a system for near-far focus
testing and/or training;
FIGS. 33A and 33B illustrate a method for near-far
focus testing and/or training;
FIGS. 34A and 34B illustrate a further method for
near-far focus testing and/or training;
FIGS. 35A-35D illustrate an adaptable indicia used
for testing and/or training target capture abilities;
FIG. 36 illustrates the change in speed of a dynamic
visual indicia over multiple iterations;
FIG. 37 illustrates a display device that provides vis-
ual information in accordance with an embodiment;
FIG. 38 illustrates another display device that pro-
vides visual information in accordance with an em-
bodiment;
FIG. 39 illustrates another input device that receives
inputs in response to visual information;
FIG. 40 depicts a visual perception span assess-
ment;
FIG. 41 illustrates a further display device that pro-
vides visual information in accordance with an em-
bodiment;
FIG. 42 illustrates an input device that receives in-
puts in response to visual information in accordance
with a further embodiment;
FIG. 43 depicts a representation of a visual percep-
tion span assessment in accordance with a further
embodiment;
FIG. 44 illustrates a method for testing and/or training
the visual perception span and/or speed of a subject
in accordance with an embodiment;
FIG. 45 illustrates another method for testing and/or
training the visual perception span and/or speed of
a subject in accordance with an embodiment;
FIG. 46 illustrates a further method for testing and/or
training the visual perception span and/or speed of
a subject in accordance with an embodiment;
FIGS. 47A - 47C illustrate an embodiment utilizing
a single touch sensitive display device as both a dis-
play device and as an input device in accordance
with embodiments;
FIG. 48 illustrates an embodiment of a display device
capable of displaying varying amounts of visual in-
formation for use in testing and/or training the visual
perception span and/or speed of a subject in accord-
ance with embodiments;
FIG. 49 illustrates a further method for testing and/or
training the visual perception span and/or speed of
a subject in accordance with embodiments;
FIG. 50 illustrates aspects relating to the measure-

ment of distance between a displayed indicia and a
touch response in accordance with embodiments;
FIG. 51A - 41D illustrate an exemplary embodiment
of reaction time testing and training;
FIG. 52 illustrates a subject entering an input to a
touch-screen device in response to a graphical ele-
ment displayed from a sensory testing and training
device in accordance with an exemplary embodi-
ment;
FIG. 53 illustrates a sensory input touch device in
accordance with embodiments;
FIG. 54 illustrates a second sensory input touch de-
vice in accordance with an exemplary embodiment;
FIG. 55 illustrates a block diagram depicting a meth-
od for receiving an input to a sensory test by way of
a touch-screen device utilizing a computing device
having memory and a processor in accordance with
an embodiment; and
FIG. 56 illustrates a block diagram depicting a meth-
od for wirelessly receiving an input in response to a
sensory training activity from a subject at a touch-
screen device in accordance with an exemplary em-
bodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0010] The subject matter of the present invention is
described with specificity herein to meet statutory re-
quirements. However, the description itself is not intend-
ed 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 combination(s) of steps and/or components similar to
those described herein, in conjunction with other present
or future technologies.
[0011] Referring now to FIG. 1A, a unified vision testing
and/or training system 100 is illustrated. A kiosk 110 may
comprise a first display device 130, a second display de-
vice 140 and a control unit 120. A supportive frame 115
may provide structural support to kiosk 110, to rigidly hold
first display device 130 in place, and to provide slideable
support to second display device 140. However, kiosk
110 may be constructed to be self supporting so that
supportive frame 115 may be omitted. First
display device 130 may comprise, for example, a high
definition monitor. First display device 130 may be rigidly
affixed at a first height 175, which may be approximately
eye level for a typical individual undergoing visual testing
and/or training, such as individual 190. The appropriate
height of first display device 130 may vary based upon
whether kiosk 110 is intended for use with adults, chil-
dren, men, women, etc., as well as the posture used by
individuals during testing with kiosk 110. Further, the
height of first display device 130 may be adjustable if
desired. Second display device 140 may be slideably af-
fixed to supportive frame 115 via a first movable coupling
117 and second movable coupling 118 at a first height
180. Of course, any type of movable couplings in varying
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numbers, including more or fewer than the two illustrated
herein, may be utilized. Second display device 140 may
be slideably affixed to supportive frame directly or indi-
rectly, and may be moved through any means, such as
by being adjusted by a user or administrator, by use of
a motor driven device, through the use of servos, hydrau-
lics, etc., or by any other mechanism. The adjustable
height of second display device 140, as well as first dis-
play device 130 if desired, may be particularly useful for
testing individuals having varying heights, particularly for
visually near testing and/or for use as a touch sensitive
input device. However, second display device 140 may
be affixed in place without departing from the scope of
the present invention. Second display device 140 may
comprise a wide screen monitor that will completely ob-
scure first display device 130 when slideably adjusted to
be at approximately eye level for an individual subject to
testing, such as individual 190. As explained more fully
below, second display device 140 may comprise a touch
sensitive display device that may be used both as a dis-
play device and as an input device.
[0012] As illustrated in FIG. 1A, individual 190 is en-
gaged in visual testing and/or training at a first distance
160 from kiosk 110. First distance 160 may comprise, for
example, optical infinity for individual 190. Optical infinity
refers to a distance at which the eyes of individual 190
may focus on a displayed indicia with the visual axis of
the eyes oriented in a parallel fashion, i.e., with zero con-
vergence. A suitable distance for first distance 160 may,
for example, be approximately sixteen feet, which ap-
proximates optical infinity. Of course, other distances
may also be used, both that approximate or exceed op-
tical infinity, as well as distances that are well below op-
tical infinity. As illustrated in FIG. 1A, individual 190 may
respond to visual indicia displayed on first display device
130 using first input device 150. As illustrated in FIG. 1A,
first input device 150 may comprise a multi-touch input
device. The use of a multi-touch input device is described
in more detail below.
[0013] Referring now to FIG. 1B, system 100 is illus-
trated with individual 190 engaged in visual testing and/or
training at a visually near distance to kiosk 110. As illus-
trated in FIG. 1B, second display device 140 has been
slideably positioned at a second distance 185. Second
distance 185 may be sufficiently similar to first distance
175 (shown in FIG. 1A) so as to occlude first display
device 130 from the view of individual 190 with second
display device 140. As shown in FIG. 1B, individual 190
is positioned at a second distance 170 from second dis-
play device 140. As illustrated in FIG. 1B, second display
device 140 may comprise a touch sensitive screen, such
that individual 190 may enter inputs in response to visual
indicia displayed on second display device 140 by phys-
ically touching second display device 140. Of course, oth-
er input devices, such as joystick(s), buttons, keyboards,
a multi-touch device, voice recognition, etc., may be
used.
[0014] As illustrated in FIGS. 1A and 1B, the display

of visual indicia on first display device 130 and/or second
display device 140 may be controlled by a control unit
120. Control unit 120 may comprise any type of comput-
ing device and may operate using appropriately config-
ured software installed thereon. Control unit 120 may
comprise processors, memory devices, hard drives, flash
memory, and the like. Control unit 120 may further utilize
wired and/or wireless network connections to interact
with other computing devices and/or storage devices.
Control unit 120 may be operably connected to first dis-
play device 130 via first connection 132. Similarly, control
unit 120 may be operably connected to second display
device 140 via second connection 142. Control unit 120
may be operably connected to input device 150 via third
connection 152. Any and each of first connection 132,
second connection 142, and/or third connection 152 may
utilize any protocol or format, and may utilize differing
protocols and formats. For example, connection 152 may
advantageously be a wireless connection utilizing vari-
ous 802.11 protocols and/or Bluetooth protocols.
[0015] In an exemplary embodiment, the control unit
120 is a computing device having a processor and mem-
ory. A computing device typically includes a variety of
computer-readable media. By way of example, and not
limitation, computer-readable media may comprise Ran-
dom Access Memory (RAM); Read Only Memory (ROM);
Electronically Erasable Programmable Read Only Mem-
ory (EEPROM); flash memory or other memory technol-
ogies; CDROM, digital versatile disks (DVD) or other op-
tical or holographic media; magnetic cassettes, magnetic
tape, magnetic disk storage or other magnetic storage
devices, or any other medium that can be used to encode
desired information and be accessed by a computing de-
vice.
[0016] While both FIGS. 1A and 1B, as well as subse-
quent drawings, illustrate examples wherein an individual
190 engaged in visual testing and/or training uses a gaze
angle substantially perpendicular to the first display de-
vice 130 and/or second display device 140, other gaze
angles may also be used in visual testing and/or training
in accordance with the present invention. In many activ-
ities, such as athletic endeavors, accurately and/or quick-
ly perceiving visual information from a variety of gaze
angles has critical importance. Systems and methods in
accordance with the present invention may test and/or
train visual skills at any gaze angle and may particularly
address gaze angles of importance for a specific activity
of interest to an individual 190. Such non-perpendicular
gaze angles may be above, below, to the left, and/or to
the right of a perpendicular gaze angle. Systems and
methods in accordance with the present invention may
be used to test and/or train any number of gaze angles
for an individual 190.
[0017] Referring now to FIG. 2, a method 200 for ad-
ministering sensory tests and/or training to an individual
is illustrated. In step 210, a first group of sensory testing
and/or training tasks may be administered to an individ-
ual. The group of tasks administered in step 210 may
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utilize a common display device, a common input device,
a common position or orientation of the individual being
tested and/or trained relative to equipment, or other
points of commonality in terms of equipment and/or po-
sitioning. In step 220, a second group of sensory testing
and/or training tasks may be administered to the individ-
ual. The second group of sensory tasks administered in
step 220 may utilize a common display device, a common
input device, a common position or orientation of the in-
dividual being tested and/or trained relative to equipment,
or other points of commonality in terms of equipment
and/or positioning that differs from the first group of sen-
sory tasks administered in step 210. In step 230, a third
group of sensory testing and/or training tasks may be
administered to the individual. The third group of sensory
tests administered in step 230 may utilize a common dis-
play device, a common input device, a common position
or orientation of the individual being tested and/or trained
relative to equipment, or other points of commonality in
terms of equipment and/or positioning that differs from
the first group of sensory tasks administered in step 210
and the second group of sensory tasks administered in
step 220. Each of the first group of sensory tasks, the
second group of sensory tasks, and the third group of
sensory tasks may comprise one or more type of sensory
task administered one or more times.
[0018] Referring now to FIG. 3, a further method 300
for administering vision tests and/or training is illustrated.
In step 310, a first set of vision testing and/or training
tasks may be administered to an individual at a first dis-
tance using a first display device. In step 320, a second
set of vision testing and/or training tasks are administered
at a first distance using a second display device. In step
330, a third set of vision testing and/or training tasks may
be administered to the individual using an assessment
device. The assessment device utilized in step 330 need
not be a display device, but may be a non-display device
assessment apparatus for testing and/or training visual
skills, such as may be used to test visual abilities such
as the near point of convergence of an individual. In step
340, a fourth set of vision testing and/or training tasks
may be administered to the individual at a second dis-
tance using the second display device. The first display
device and second display device utilized in method 300
may have different properties making them well adapted
to different types of vision tests. For example, a high res-
olution display device may be particularly well adapted
for use in testing and/or training visual skills such as vis-
ual clarity, contrast sensitivity, depth perception, and the
like. However, screens having expansive dimensions
may be better suited to testing and/or training visual skills
such as saccadic target capture, visual perception span,
eye hand coordination, reaction time and the like. Fur-
ther, touch sensitive screens, or screens well-suited for
utilizing a touch sensitive overlay, maybe well-suited for
testing and/or training that requires a touch input in re-
sponse to a displayed visual testing indicia.
[0019] Referring now to FIG. 4, a further method 400

of administering vision testing and/or training is illustrat-
ed. In step 410, a first set of vision testing and/or training
tasks using a first display device and a first input device
may be administered to an individual. In step 420, a sec-
ond set of vision testing and/or training tasks using a
second display device and the first input device may be
administered to an individual. In step 430, a third set of
vision testing and/or training tasks using a second display
device and a second input device may be administered
to the individual. As described above with regard to FIG.
3, the first display device and the second display device
utilized for method of 400 may be selected for their par-
ticular traits and the types of tasks to be performed. Fur-
ther, first input device and a second input device utilized
for method 400 may be selected based upon their par-
ticular traits and the particular types of input to be re-
ceived for certain types of vision tasks. For example, a
multi-touch device that may communicate wirelessly with
a control unit may be particularly useful for vision tasks
performed at optical infinity or similarly distant from a
display device. On the other hand, vision tasks performed
optically near a display device may preferably utilize a
touch sensitive screen, buttons, joysticks, and the like to
receive inputs.
[0020] Referring now to FIG. 5, a further method 500
of administering vision testing and/or training is illustrat-
ed. In step 510, one or more vision testing and/or training
task using a visually far display device and a first input
device are administered to an individual. A visually far
display device may comprise a display device at or near
optical infinity from the individual being tested. In step
520, one or more vision testing and/or training task using
a visually near display device and a second input device
may be administered to an individual. In step 530, one
or more vision testing and/or training tasks using equip-
ment with no display device may be administered to the
individual.
[0021] Referring now to FIG. 6, a further method 600
of administering vision testing and/or training is illustrat-
ed. In step 610, one or more vision testing and/or training
task using a visually far display device and a first input
device may be administered to an individual. In step 620,
one or more vision testing and/or training task using a
visually far display device, a visually near display device,
and a first input device may be administered to the indi-
vidual. Step 620 may, for example, involve administering
a near-far focus test. In step 630, one or more vision
testing and/or training task using equipment with no dis-
play device may be administered to the individual. In step
640, one or more vision testing and/or training task using
a visually near display device and a second input device
may be administered to the individual.
[0022] Referring now to FIG. 7, a further method 700
of administering vision testing and/or training is illustrat-
ed. In step 710, a first set of vision testing and/or training
tasks at a first distance using a first display device and
a first input device may be administered to an individual.
In step 720, a second set of vision testing and/or training
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tasks at the first distance using a second display device
and the first input device may be administered to the in-
dividual. In step 730, a third set of vision testing and/or
training tasks using a device may be administered to the
individual. The device utilized in step 730 need not be a
display device. In step 740, a fourth set of vision testing
and/or training tasks at a second distance using the sec-
ond display device and a second input device may be
administered to the individual. Each of the first set of vi-
sion testing and/or training tasks, second set of vision
testing and/or training tasks, third set of vision testing
and/or training tasks, and fourth set of vision testing
and/or training task may comprise one or more type of
vision task administered one or more times.
[0023] Referring now to FIG. 8A, a further method 800
of administering vision testing and/or training is illustrat-
ed. In step 805, a first display device having a first reso-
lution may be provided. In step 810, the individual to be
tested may be oriented at substantially optical infinity
from the first display device. In step 815, the visual clarity
of the individual may be tested and/or trained. In step
820, the contrast sensitivity of the individual may be test-
ed and/or trained. Step 815 and step 820 may utilize the
first display device to display visual testing indicia. The
individual may respond to visual testing indicia displayed
in step 810, step 815, and/or step 820 using an input
device, such as a multi-touch device. In step 825, three-
dimensional effect eyewear may be provided to the indi-
vidual. The three-dimensional effect eyewear provided
in step 825 may comprise anaglyphic eyewear, LCD
shutter eyewear, vectographic (polarized), or other eye-
wear utilized to provide a three dimensional image to an
individual in conjunction with a display device. In step
830, the depth perception of the individual may be tested
and/or trained. Step 830 may utilize the first display de-
vice to display visual indicia for view by the individual
through the three-dimensional eyewear. The individual
may respond to visual indicia displayed in step 830 using
an input device, such as a multi-touch device. In step
835, the three-dimensional effect eyewear may be re-
moved from the individual. In step 840 a handheld display
device may be provided to the individual. The handheld
display device provided in step 840 may comprise a multi-
touch device, such as may also be used as an input de-
vice in method 800. In step 845 the near-far focus of the
individual may be tested and/or trained utilizing the first
display device, the handheld display device, and an input
device. Continuing on to FIG. 8B that is a continuation
of method 800, in step 850 a second display device hav-
ing a second dimension may be provided. In step 855,
the visual target capture ability of the individual may be
tested and/or trained. Step 855 may utilize the second
display device to display visual indicia. The individual
may respond to visual indicia displayed in step 855 using
an input device, such as a multi-touch device. In step
860, a touch sensitive display device may be provided
to the individual. In step 865 the individual may be ori-
ented visually near the touch sensitive display device. In

step 870, the visual perception span of the individual may
be tested and/or trained. In step 875, the eye-hand co-
ordination of the individual may be tested and/or trained.
In step 880, the go/no-go abilities of the individual may
be tested and/or trained. Step 870, step 880, and step
890 may utilize one or a plurality of visual indicia dis-
played on the touch sensitive display device. The indi-
vidual may respond to visual indicia displayed by touch-
ing the touch sensitive display. In step 885 the
reaction time of the individual may be tested and/or
trained. Step 885 may utilize visual indicia displayed on
the touch sensitive display device. The individual may
respond to the visual indicia displayed in step 885 by
changing his/her contact with the touch sensitive display
device.
[0024] Referring now to FIG. 9, a method 900 for the
interrelated testing and/or training of contrast sensitivity
and depth perception of an individual is illustrated. In step
910, it is determined whether the individual to be tested
and/or trained wears contact lenses. If the individual to
be tested and/or trained does wear contact lenses, meth-
od 900 proceeds to step 920. In step 920, the contrast
sensitivity of the right eye of the individual is tested and/or
trained. Method 900 then proceeds to step 930, wherein
the contrast sensitivity of the left eye of the individual is
tested and/or trained. Method 900 then proceeds to step
940. In step 940, it is determined whether the contrast
sensitivity for both the right eye and the left eye of the
individual were acceptable. If the conclusion of step 940
is that the results of either or both of step 920 and step
930 indicated that one or both eyes of the individual
lacked sufficient contrast sensitivity, method 900 pro-
ceeds to step 950 of remediating that contrast sensitivity
deficiency. In an exemplary embodiment, remediating
contrast sensitivity is an immediate action. For example,
corrective actions may be administered during or coinci-
dentally to testing and/or training of the subject in an at-
tempt remediate the insufficient contrast sensitivity. In an
additional exemplary embodiment, remediating the con-
trast sensitivity may include a delayed remediation that
minimally or insignificantly delays the testing and/or train-
ing. For example, a delayed remediation may include
scheduling, in the future, corrective steps that may re-
mediate the insufficient contrast sensitivity. Often such
a deficiency in contrast sensitivity may relate to build up
of deposits upon a contact lens, and more frequent
changing and/or cleaning of contact lenses may be im-
plemented to remediate the contrast sensitivity deficien-
cy. If the conclusion of step 940 is that the contrast sen-
sitivity for each eye is acceptable, method 900 may pro-
ceed to test the depth perception or other sensory tasks
of the individual in step 960. If the remediation of step
950 is successful, which may be determined by repeating
step 920, step 930 and step 940, method 900 may also
proceed to step 960. Alternatively, remediation step 950
may occur subsequent to the completion of method 900,
and after determining in step 940 that contrast sensitivity
for each eye of the individual is not acceptable, method
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900 may proceed to step 960 nevertheless. If the con-
clusion of step 910 is that the individual does not wear
contact lenses, method 900 may proceed to step 925 of
testing and/or training the contrast sensitivity of the indi-
vidual for both eyes simultaneously. After step 925, meth-
od 900 may proceed to step 960 of testing and or training
the depth perception of the individual. Step 960 will nec-
essarily require the use of both eyes simultaneously by
the individual. The depth perception of an individual may
be adversely impacted by differences in the visual clarity
and/or contrast sensitivity of the individual’s left eye and
right eye. Method 900 may be utilized to identify deficien-
cies and or differences in the visual abilities of an indi-
vidual’s left eye and right eye, such as may commonly
arise in contact lens wearers, which may otherwise neg-
atively impact the depth perception of the individual.
[0025] Referring now to FIG. 10A, an example of a test-
ing and/or training system in use for testing the static
visual clarity of an individual 190 is illustrated. The testing
and/or training system may comprise a kiosk 110 with a
first display device 130 capable of displaying a visual
indicia 1010. Individual 190 may utilize a first input device
150 to register an input in response to displayed visual
indicia 1010. Examples of possible static visual clarity
testing and/or training tasks that may be implemented in
conjunction with kiosk 110 are described further below.
[0026] Referring now to FIG. 10B, an example of a vis-
ual testing and/or training kiosk 110 is illustrated while
testing the contrast sensitivity of an individual 190. First
display device 130 may display a first visual indicia 1020,
a second visual indicia 1021, a third visual indicia 1022,
and a fourth visual indicia 1023. In the example illustrated
in FIG. 10B, first visual indicia 1020 possesses a higher
contrast than the other visual indicia displayed on first
display device 130. Accordingly, individual 190 may reg-
ister an input selecting first visual indicia 1020 using an
input device 150, such as a multi-touch device. Examples
of possible contrast sensitivity testing and/or training may
be implemented with kiosk 110 are described further be-
low.
[0027] Referring now to FIG. 10C, an example of a
visual testing and/or training kiosk 110 in use for testing
and/or training the depth perception of an individual 190
is illustrated. First display device 130 may display a first
visual indicia 1030, a second visual indicia, a third visual
indicia 1032, and a fourth visual indicia 1033. As illus-
trated in the example of FIG. 10C, subject 190 has been
provided with three-dimensional effect eyewear 1035.
Three dimensional effect eyewear 1035 may, for exam-
ple, comprise anaglyphic glasses that provide lenses of
different colors that coincide with images displayed on
first display device 130 for the left and right eyes of the
individual 190. By way of further example, three dimen-
sional effect eyewear 1035 may comprise LCD shutter
glasses that alternatively allow light to pass to the indi-
vidual 190 left eye and right eye in synchronization with
first display device 130. In such a fashion, the left eye of
individual 190 and the right eye of individual 190 may

perceive a slightly different positioned visual indicia, such
as first visual testing indicia 1030 in the example illus-
trated in FIG. 10C. Examples of possible depth percep-
tion testing and/or training tasks that may be implement-
ed in conjunction with kiosk 110 are described further
below.
[0028] Referring now to FIG. 10D and FIG. 10E, an
example of a visual testing and/or training kiosk 110 in
use for near-far focus testing and/or training is illustrated.
In FIG. 10D a first visual indicia 1040 may be displayed
on first display device 130, which is visually far from sub-
ject 190. Subject 190 may enter a response using first
input device 150 based upon a trait possessed by visual
indicia 1040. In FIG. 10E, a second visual indicia 1041
may be displayed on first input device 150, which also
comprises a handheld display device in this example,
and further in this particular example comprises a multi-
touch device. Individual 190 may register an input in re-
sponse to visual indicia 1041 using first input device 150.
In near-far focus testing and/or training using kiosk 110,
first display device 130, and multi-touch device 150, both
the accuracy of the inputs registered by individual 190
and the speed of those inputs may be measured and
recorded by control unit 120. Examples of possible near-
far focus testing and/or training tasks that may be imple-
mented in conjunction with kiosk 110 are described fur-
ther below.
[0029] Referring now to FIG. 10F, an example of a vi-
sion testing and/or training kiosk 110 in use for testing
and/or training the saccadic target capture skills of an
individual 190 is illustrated. As illustrated in the example
of FIG. 10F, second display device 140 has been raised
to occlude first display device 130 from the view of indi-
vidual 190. As illustrated in the example of FIG. 10F, a
visual indicia 1050 may occur at a position on second
display device 140 unexpected by individual 190, requir-
ing a quick and accurate saccadic eye movement and
recognition by individual 190 to perceive the trait(s) pos-
sessed by visual indicia 1050. Individual 190 may register
an input in response to visual indicia 1050 using first input
device 150. Examples of possible saccadic capture test-
ing and/or training tasks that may be implemented in con-
junction with kiosk 110 are described further below.
[0030] Referring now to FIG. 10G, an example of a
vision testing and/or training kiosk 110 in use for testing
and/or training the visual perception span and/or speed
of an individual 190 is illustrated. Individual 190 may be
positioned visually near to second display device 140.
Second display device 140 may display visual testing
indicia possessing visual information perceivable by in-
dividual 190. In the example illustrated in FIG. 10G, the
visual information may be the spatial distribution of the
visual indicia. In the example of FIG. 10G, second display
device 140 comprises a touch sensitive display device
and individual 190 may respond to the display of the vis-
ual indicia on the second display device 140 by touching
the second display device 140 at the location of the visual
indicia after the display of the visual indicia have been
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terminated. In the example illustrated in FIG. 10G, a first
visual indicia 1060, a second visual indicia 1061, a third
visual indicia 1062, and a fourth visual indicia 1063 are
illustrated. In visual perception span and/or speed testing
and/or training in accordance with the present invention
larger numbers of visual indicia may be utilized, particu-
larly for individuals who demonstrate large visual percep-
tion span abilities. Examples of possible visual percep-
tion span and/or speed testing and/or training tasks that
may be implemented in conjunction with kiosk 110 are
described further below.
[0031] Referring now to FIG. 10H, an example of vision
testing and/or training kiosk 110 in use for testing and/or
training the eye-hand coordination of an individual 190
is illustrated. Second display device 140 may display vis-
ual indicia, such as visual indicia 1070, that individual
190 may attempt to contact with the hands of individual
190. Examples of possible visual eye-hand coordination
testing and/or training tasks that may be implemented in
conjunction with kiosk 110 are described further below.
[0032] Referring now to FIGS. 10I and 10J, an example
of a vision testing and/or training kiosk 110 in use for
testing and/or training go/no-go abilities is illustrated. As
illustrated in FIG. 10I, a visual indicia 1080 having a first
property, such as being a solid circle, is displayed on
second display device 140. Individual 190 may be in-
structed not to contact visual indicia processing the first
property, such as being a solid circle. In the example
illustrated in FIG. 10J, a second visual indicia 1081 pos-
sessing a second property, such as being an empty circle,
is displayed on second display device 140. Individual 190
may be instructed to contact visual indicia possessing
the second property, such as being an empty circle. Ex-
amples of possible go/no-go testing and/or training tasks
that may be implemented in conjunction with kiosk 110
are described further below.
[0033] Referring now to FIG. 10K and FIG. 10L, an
example of a vision testing and/or training kiosk 110 in
use for testing and/or training the reaction time of an in-
dividual 190 is illustrated. Individual 190 may initially con-
tact visual indicia 1090 with a hand. FIG. 10L illustrates
a subsequent point in time at which visual indicia 1090
has ceased to be displayed and has been replaced with
second visual indicia 1091. Individual 190 may attempt
to move his or her hand to contact the newly displayed
second visual indicia 1091. The time and or accuracy of
the attempt by individual 190 to contact visual indicia
1091 may be measured and recorded using control unit
120. Examples of possible reaction time testing and/or
training tasks that may be implemented in conjunction
with kiosk 110 are described further below.
[0034] Referring now to FIG. 11, an example of near-
point of convergence testing and/or training of an indi-
vidual using vision testing equipment 1120 is illustrated.
Near-point of convergence testing and/or training may
also be referred to as visual endurance testing and/or
training. Individual 190 whose visual skills are being test-
ed and/or trained by trainer 1110 is illustrated. Trainer

1110 may use device 1120 to measure the near point of
convergence of individual 190. Device 1120 may utilize
measuring component 1140 and marker component
1130. Marker component 1130 may be slid along meas-
uring component 1140 until individual 190 can no longer
visually resolve a single image of marker component
1130. At this position, a distance 1150 may be deter-
mined. This distance 1150 provides a measure of the
near point of convergence for individual 190. Data from
testing and/or training using vision equipment, such as
equipment 1120, may be entered by trainer 1110 into
kiosk 110 using an input device such as a touch sensitive
screen, which second display device 140 may comprise.
Other types of testing and/or training data, instead of or
in addition to near-point of convergence testing and/or
training, may be similarly entered using kiosk 110.
[0035] Embodiments of the disclosure contemplate
completing two or more exercises in a predefined order.
The order in which the exercises are presented to a sub-
ject may be structured so that skills tested earlier in the
process are those skills that, when improved or correct-
ed, have an impact on following skills. For example, re-
sults from a static visual acuity test may indicate that
other skills may be severely impaired by a subject’s poor
visual acuity. Therefore, a waterfall type logic may be
employed so that the order in which skills are tested or
trained may be in an efficient manner.
[0036] In an exemplary embodiment, assessments
may be conducted in the following order: static visual
clarity, contrast sensitivity, depth perception, near-far
quickness, target capture, near point of convergence
(visual endurance), perception span, eye-hand coordi-
nation, go / no go, and reaction time. As the above order
is merely exemplary, it is understood that any order may
be implemented to achieve various efficiencies or advan-
tages. For example, to reduce physical configuration
changes (e.g., movement of displays, inputs, or subjects)
to a unified vision testing system, the order may be al-
tered, which could result in a shorter total assessment
time. Or, alternatively, the assessments may be present-
ed to a subject in a manner to prevent fatigue (e.g., mus-
cle fatigue, eye fatigue, mental fatigue). Similarly, the as-
sessments may be arranged in such a manner as to pro-
vide the greatest likely benefit in the shortest length of
time or with the fewest number of assessments. Addi-
tionally, it is contemplated that the order in which assess-
ments are presented is based on a particular sport or
activity associated with a current subject. Similarly, the
order of assessments may also be influenced by a tier
system to which the subject belongs (e.g., amateur, pro-
fessional, commercial). For example, additional assess-
ments may be provided to one or more of the tiers based
on the level of granularity desired to achieve for a subject
within that tier. Therefore, at a professional level, the or-
der of assessments may be optimized to result in fine-
grained metrics, while the order of assessments at an
amateur level may be optimized to minimize time re-
quired to complete.
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[0037] As previously discussed, a number of testing
and/or training activities may be implemented individually
or in combination with a unified vision testing system as
described herein. While a number of the activities have
been discussed hereinabove, additional details are pro-
vided hereinafter as to one or more exemplary embodi-
ments of one or more activities. However, it is understood
that the following are exemplary embodiments and not
necessarily limiting as to the scope of the present inven-
tion.

STATIC VISUAL CLARITY TESTING AND/OR TRAIN-
ING

[0038] An adaptable indicia may be used to test and/or
train visual sensitivity abilities such as static visual acuity.
For example, an indicia may be presented to a subject
on a display device at an initial size that is visually unable
to be correctly perceived by the subject. The indicia may
then increase in size until the subject correctly perceives
the indicia. By presenting a series of indicia and receiving
responses from the subject when those indicia may be
correctly perceived, an accurate assessment of the static
visual acuity of a subject may be made as part of vision
testing and/or training.
[0039] Visual indicia presented to a subject may pos-
sess visual traits. For example, a presented visual indicia
maybe be a Landolt C possessing an orientation of left,
right, up or down. When a subject perceives the orienta-
tion of a presented Landolt C, the subject may create an
input to a testing system. For example, the subject may
push a joystick in a direction corresponding to the orien-
tation of a Landolt C presented as a visual indicia. By
way of further example, a subject may use a multi-touch
device to "stroke" the touch-sensitive screen in a direction
corresponding to the orientation of a presented Landolt
C. By correlating the size of the Landolt C at the time the
subject correctly input the perceived orientation of the
Landolt C, the visual acuity of the subject may be meas-
ured as part of vision testing and/or training.
[0040] The embodiment may use indicia with chang-
ing, or adaptable, characteristics to assess the visual
sensitivity of a subject. The characteristics possessed by
an indicia when an individual can correctly perceive the
indicia may provide an indication of the visual sensitivity
of the individual. Examples of the types of adaptable char-
acteristics that an indicia may possess are, for example,
the size and speed of an indicia. Further examples of
changing characteristics are an indicia may possess are
different trajectories of movement, color, contrast with a
background, duration of display, or any other character-
istic that is subject to modification in testing and/or train-
ing. In general, systems and methods may use a display
device to present indicia that possess varying character-
istics, with the characteristics of the indicia potentially
varying during any given period of display, to be per-
ceived by a subject. Upon receipt of an input from the
subject indicating that the subject believes he or she has

perceived the indicia, the input received from the subject
may be examined to determine whether it corresponds
to the correct input for a displayed indicia. For example,
the subject may be provided with an input device capable
of receiving any one of a plurality of inputs, with each
possible input corresponding to a trait potentially pos-
sessed by a displayed indicia. A trait possessed by an
indicia may be, for example, an orientation, an identity,
etc. By determining whether the input received matches
the trait of the indicia displayed, a system may assess
the accuracy of the subject’s visual perception of the dis-
played indicia.
[0041] Referring now to FIGS. 12A - 12C, an adaptable
indicia 1225 at different times in its display on display
device 1220 are illustrated. FIG. 12A illustrates indicia
1225 at a first time. At the time illustrated in FIG. 12A,
indicia 1225 is displayed on display device 1225 at a size
too small to be perceived by subject (not shown) and,
therefore, no input is entered using joystick 1230. Indicia
1225 at a second time is illustrated in FIG. 12B. At the
time illustrated in FIG. 12B, indicia 1226 remains at a
size below that which may be perceived by subject (not
shown), meaning that no input is registered on joystick
1230 at the time illustrated in FIG. 12B. At the time illus-
trated in FIG. 12C, indicia 1227 has increased in size so
that subject (not shown) may perceive the visual trait pos-
sessed by indicia 1225. In the example illustrated in
FIGS. 12A-12C, indicia 1225 comprises a Landolt C hav-
ing an orientation to the right. Accordingly, when subject
(not shown) perceives indicia 1225 as being oriented to
the right joystick 1230 is depressed to the right as indi-
cated by arrow 1242 in FIG. 12C. By subject (not shown)
manipulating joystick 1230 to enter an input indicating
the perceived orientation of indicia 1225 whenever indicia
1225 attains a size such that subject (not shown) may
perceive indicia 1225, the visual acuity of subject (not
shown) may be assessed as part of visual testing and/or
training.
[0042] Referring now to FIGS. 13A- 13D, a plurality of
indicia possessing different visual traits are illustrated in
conjunction with an input device 1330 capable of receiv-
ing a variety of inputs corresponding to the plurality of
traits possessed by a displayed indicia. In the example
illustrated in FIGS. 13A-13D the exemplary indicia illus-
trated are Landolt C’s possessing the exemplary trait of
one of four mutually exclusive orientations. Other types
of indicia may be used and indicia may possess traits
other than orientation. For example, indicia may be letters
of the English alphabet that possess the trait of identity.
Further, an indicia may possess a multitude of non-ex-
clusive traits, such as identity and orientation. Of course,
inputs corresponding to traits may be made in numerous
fashions beyond the example of manipulating a joystick
provided in FIGS. 13A-13D. For example, multi-touch de-
vices, key boards, buttons, voice recognition, and the like
may be used.
[0043] Referring now to FIG. 13A, a first indicia 1325
comprises a Landolt C having an upward orientation dis-
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played by display device 1320. Joystick 1330 may be
manipulated in a corresponding direction 1341 by subject
(not shown) to indicate that subject (not shown) per-
ceived first indicia 1325 and perceived the visual trait
possessed by first indicia 1325. Referring now to FIG.
13B, a second indicia 1326 may comprise a Landolt C
having an orientation to the right displayed by display
device 1320. Joystick 1330 may be manipulated in a cor-
responding direction 1342 subject (not shown) perceived
the second indicia 1326 and perceived the visual trait
possessed by second indicia 1326.
[0044] Referring now to FIG. 13C, a third indicia 1327
may comprise a Landolt C possessing a downward ori-
entation displayed by display device 1320. Joystick 1330
may be manipulated in a downwards direction 1343 when
subject (not shown) perceives the orientation of third in-
dicia 1327.
[0045] Referring now to FIG. 13D, a fourth indicia 1328
may comprise a Landolt C having a leftward orientation
displayed by display device 1320. Joystick 1330 may be
manipulated in a corresponding direction 1344 by subject
(not shown) to indicate that subject (not shown) per-
ceived fourth indicia 1328 and perceived the visual trait
possessed by fourth indicia 1328.
[0046] Referring now to FIG. 14A, indicia size relative
to time in an example of the changing indicia is illustrated.
In the example illustrated in FIG. 14A, the size of the
indicia varies in a linear relationship with time. At a first
time, "t1", an indicia is displayed having an initial indicia
size. The initial indicia size may be selected so as to be
imperceptible to any individual to be tested. The indicia
size may then grow at a substantially constant rate, such
as the linear rate illustrated in FIG. 14A, until an input is
received, for example, at time "t1". At time "t1" the indicia
will possess a size. Both the time of input "t1" and/or the
size of indicia at input may be recorded and may be useful
for assessing the visual acuity of an individual. At some
point, such as, for example, time "t2", an indicia will reach
its maximum allowable size. The maximum allowable in-
dicia size may be predetermined in the configuration of
a visual sensitivity testing and/or training system. For ex-
ample, there may be some point at which a given subject
suffers from such serious deficiencies in visual acuity that
no further increase in the size of a displayed indicia is
warranted. Further, a given display device may limit or
effectively limit the displayable size of an indicia. In either
case, at some point an indicia may not be enlarged fur-
ther, resulting in essentially a "timeout" scenario in a test
methodology, which may result in the test being termi-
nated, another indicia being displayed at an initial indicia
size, an adjustment being made to the initial indicia size
of a subsequently displayed indicia, or other measures
being taken.
[0047] Referring now to FIG. 14B, indicia size relative
to time in an example that uses a step-wise indicia size
adjustment is illustrated. In the example illustrated in FIG.
14B, an indicia may possess any of a plurality of specif-
ically defined sizes, ranging in this example from a min-

imum of 0.25 to a maximum of 4.00 in increments of 0.25.
A numerical description of the size of an indicia, such as
the example illustrated in FIG 14B, may refer to an ab-
solute size (i.e., in inches, centimeters, etc.), an angular
size in the field of view of a subject, or based on the
number of pixels in size an indicia is on a display
device. This size range is merely exemplary, however,
and may be implemented using more or fewer discreet
size levels. The possible indicia sizes may be selected
based upon the distance a subject is to be positioned
from a display device to provide an adequate range of
visual sensitivity testing and/or training abilities. For ex-
ample, there may be no need to assess or train the visual
skills of an individual to better than a 0.25 level, so no
indicia below that visual acuity level is necessary. Simi-
larly, a particular embodiment may not seek to test and/or
train the visual acuity of a subject that is worse than
20/200. The specific size range of an indicia may be se-
lected to provide adequate points of assessment be-
tween the minimum size needed and the maximum size
needed, In the example illustrated in FIG. 14B, an indicia
is initially displayed at time t0 having a size of 2.00. The
indicia will be displayed at that size for at least a prede-
termined period of time, during which subject (not shown)
may respond. As indicated in FIG. 14B by the solid circle,
that time t1 the subject has provided a correct response.
Thereafter, the indicia may be changed to possess a dif-
ferent trait while remaining at the same size. From time
t1 and time t2 with indicia still at size 2.00, the subject has
provided another correct response as is indicated by the
solid circle. After two consecutive correct responses, the
displayed indicia size may be decreased by an entire
step to size to 1.00 at time t2. Thereafter, as indicated by
the empty circle at time t3, subject (not shown) may pro-
vide an incorrect response or fail to provide any response
to the displayed indicia. At time t3, the displayed indicia
may be changed to possess a different trait while remain-
ing at size 1.00. In the example illustrated in FIG. 14B,
subject (not shown) has incorrectly responded or failed
to respond to that displayed indicia by time t4. Thereafter,
the displayed indicia is increased in size by half a step
to a size 1.50 at time t4. As indicated by the solid circle,
by time t5, the subject has provided a correct response.
Thereafter, the displayed indicia is changed to possess
another trait and is again displayed still at size 1.50. As
indicated by the solid circle, subject (not shown) has re-
sponded correctly at time t6. Thereafter, the displayed
indicia may be decreased in size by a quarter step to size
1.25. As illustrated in the example of FIG. 14B, subject
(not shown) provides a correct response at time t7 and
size 1.25, an incorrect or no response at time tg at size
1.25, and correct responses at size 1.25 at times t9 and
t10. At this point, the example illustrated in FIG. 14B may
conclude with the determination that the visual acuity of
subject (not shown) may be concluded to presently be
that which corresponds to a displayed indicia size of 1.25.
[0048] Referring now to FIG. 15, a method 1500 for
testing and/or training static visual acuity is illustrated. In
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step 1510 a visual
indicia having a visual trait may be displayed on a display
device viewable by the subject. In step 1520 the size of
the displayed indicia may be changed. For example, in
step 1520 the displayed visual indicia may be increased
in size. In step 1530 an input may be received from the
subject indicating that the subject perceived the dis-
played indicia and/or the trait of the displayed indicia.
The input may correspond to the trait possessed by the
displayed indicia. In step 1540 the size of the indicia when
the input was received may be recorded. Step 1510 may
utilize a display device of any type, step 1530 may utilize
any type of input device, and step 1540 may utilize any
type of storage device. The performance of the steps of
method 1500, and the additional methods described
herein, may be controlled, directed, or monitored by one
or more control units, as described herein.
[0049] Referring now to FIG. 16, a further method 1600
is illustrated. In step 1605, a visual indicia that may pos-
sess at least one of a plurality of visual traits may be
defined. In step 1610 a plurality of inputs, each input cor-
responding to one of the plurality of visual traits may be
defined. The inputs defined in step 1610 may correspond
in a one to one fashion with the visual traits defined in
step 1605. For example, step 1605 may define as visual
indicia Landolt Cs having a plurality of visual traits, name-
ly an orientation of upward, downward, leftward, or right-
ward. Similarly in this example, step 1610 may define a
plurality of inputs, each input being a movement of the
joystick up, down, left, or right in correspondence with a
similar orientation of a displayed Landolt C. In step 1615
a display device may be provided to a subject such that
the display device is viewable by the subject and capable
of displaying the defined visual indicia. In step 1620 an
input device may be provided to the subject that may be
used to enter the defined inputs. Step 1620 may provide
an input device capable of receiving inputs beyond those
defined in step 1610. In step 1625 an indicia may be
displayed on the display device having a trait at a time
t0, the displayed indicia having a first size at time t0 In
step 1630 the size of the displayed indicia may be in-
creased at a substantially constant rate. The substantially
constant rate of step 1630 may be linear or a constant
stair-step. In step 1645 it is determined whether an input
from the input device has been received. If no input has
been received, method 1600 proceeds to step 1065 to
determine whether the indicia has reached its size max-
imum. If the conclusion of step 1665 is that the indicia
has not yet reached its size maximum method 1600 re-
turns to step 1645 to determine whether an input has
been received. If the conclusion of step 1665 is that the
indicia has reached the size maximum, method 1600 pro-
ceeds to step 1670 of recording a failure to respond. If
the conclusion of step 1645 as to
whether an input has been received is yes, method 1600
proceeds to step 1650 to determine whether the input
received corresponds to the trait of the displayed indicia.
If the conclusion of step 1650 is that the input does not

correspond to the trait of the displayed indicia, method
1600 proceeds to step 1675 to record an incorrect re-
sponse. If the conclusion of step 1650 is to determine
that the input does correspond to the trait of the displayed
indicia, method 1600 proceeds to step 1655 to record
the indicia size for the correct response and, optionally,
that the response was correct and/or the trait possessed
by the indicia. From any of steps 1655, 1670, and steps
1675, method 1600 may proceed to step 1660 to deter-
mine whether the indicia size for correct responses has
been established. Step 1660 may determine, for exam-
ple, that the responses of the subject permit a determi-
nation of the static visual acuity of the subject. If the de-
termination of step 1660 is that the indicia size for correct
responses has not been established method 1600 may
return to step 1625 to display another indicia. If the con-
clusion of step 1660 is that the indicia size for correct
responses has been established method 1600 may pro-
ceed to step 1680 of recording the indicia size/visual acu-
ity measured for the subject.
[0050] Referring now to FIG. 17, a method 1700 for
assessing whether the size of a perceptible indicia has
been established is illustrated. In step 1710 a predeter-
mined number of visual indicia are displayed. For exam-
ple, the predetermined number of visual indicia may con-
stitute ten indicia, which, as described further, may be
used to attain an average size at which a subject provides
a correct response. In step 1720 inputs may be received
corresponding to each displayed indicia. In step 1730 the
size of indicia displayed when a correct input is received
may be recorded. In step 1740 the average size of dis-
played indicia when a correct input was received may be
calculated. In this fashion, steps such as step 1660 of
FIG. 16 may constitute simply averaging the size at which
a correct response is received for a predetermined
number of visual indicia.
[0051] Referring now to FIG. 18, a further method 1800
for assessing whether the size of a perceptible indicia
has been established is illustrated. In step 1810 visual
indicia may be displayed and inputs corresponding to the
displayed indicia may be received until a predetermined
number of correct responses have been received. For
example, the display of indicia and the receipt of inputs
may continue until a subject has provided ten correct
responses. In step 1820 the average size of a displayed
indicia when a correct response was received may be
calculated. Similarly to method 1700, method 1800 may
be utilized to determine at what size of indicia a subject
may correctly perceive the indicia and/or its displayed
traits. Unlike method 1700, method 1800 requires a pre-
determined number of correct responses, rather than a
predetermined number of trials regardless of the correct-
ness of the response.
[0052] Referring now to FIG. 19, a method 1900 for
assessing the size of a perceptible indicia has been es-
tablished is illustrated. In step 1910 a relative visual in-
dicia size range may be defined. The size range defined
in step 1910 may be absolute, such as an absolute size
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range of plus or minus two centimeters when displayed
on a given display device. The size range defined in step
1910 may, alternatively, be relative, such as within ten
percent of the diameter of a displayed indicia. In step
1920 a plurality of inputs correctly corresponding to dis-
played visual indicia may be received and the displayed
indicia size may be recorded for each correct input. In
step 1930 a determination may be made as to whether
a threshold amount of correct responses have been re-
ceived. In step 1940 a determination may be made as to
what percentage of correct responses were given for in-
dicia having sizes falling within the defined relative visual
indicia size range from one another. In step 1950 if the
percentage of correct responses to indicia having sizes
falling within the defined relative visual indicia size range
of step 1910 exceeds a predetermined threshold per-
centage, such as, for example, eighty percent, it may be
determined that an average size within that range corre-
sponds to the static visual acuity of the individual.
[0053] Referring now to FIG. 20, a defined relative in-
dicia size range and test and/or training result are illus-
trated. In the example shown in FIG. 20, ten indicia sizes,
denoted S1 through S10, are illustrated. Further, a relative
indicia size range is shown graphically. Each size of in-
dicia S1-S10 corresponds to a correct input from a subject.
As illustrated in the example of FIG. 20, seventy percent,
namely seven out of ten, of the correct responses were
at an indicia size within the defined relative indicia size
range. If the predetermined percentage threshold of step
1950 in method 1900 were seventy percent, then the
receipt of a tenth correct input at size S10 would permit
the conclusion of testing with the calculation of the aver-
age of indicia sizes falling within the relative indicia size
range as a measure of the static visual acuity of the in-
dividual. In the example illustrated in FIG. 20, the sizes
of indicia corresponding to correct responses were sizes
S3, S4, S5, S8, S9, and S10.
[0054] Referring now to FIG. 21, a further method 2100
for testing and/or training visual sensitivity using adapt-
able indicia is illustrated. In step 2110 a range of indicia
sizes, a minimum indicia size, and a maximum indicia
size may be defined. The definition in step 2110 may be
in terms of number of pixels,
absolute physical size of an indicia on a display device,
visual field occupied by the indicia from the point of view
of a subject, or any other way of denoting size of an in-
dicia. In step 2120 an indicia having a predetermined size
is displayed to a subject at a first time. After the display
of an indicia in step 2120, method 2100 proceeds to step
2130 to determine whether an input has been received.
If no input has been received, step 2132 determines
whether a timeout has occurred. The duration of time
during which a system in accordance with the present
invention may wait to receive an input from a subject
before a timeout occurs may vary based upon the desires
of the subject, the desires of those providing the visual
sensitivity testing and/or training, the skill level of a sub-
ject, or other factors. If the conclusion of step 2132 is that

no timeout has occurred, method 2100 may continue
waiting to receive an input in step 2130. If the conclusion
of step 2132 is that a timeout has occurred, method 2100
may proceed to record the timeout on a storage device.
Step 2134 of recording the timeout condition may also
record the circumstances of the timeout, such as the size
of the displayed indicia, the orientation or other trait pos-
sessed by the displayed indicia, information identifying
the subject participating in the testing and/or training, or
any other information. If the conclusion of step 2130 is
that input has been received, method 2100 may proceed
to step 2140 to determine whether that input was correct.
For example, an input may correctly identify a trait pos-
sessed by a displayed visual indicia. If the input was in-
correct, method 2100 may proceed to step 2142 to record
the incorrect response. Similarly to step 2134 of record-
ing a timeout, step 2142 of recording an incorrect re-
sponse may further record additional information regard-
ing the circumstances and time at which the incorrect
response was received. After either of steps 2134 and
step 2142, method 2100 may proceed to step 2150 to
increment a consecutive incorrect response count,
should such a count be desired. An incorrect response
count, such as may be incremented and kept in step
2150, may be used to determine whether or not to in-
crease an indicia size or ultimately conclude that testing
and/or training have reached the minimum visual thresh-
old of an individual. Method 2100 may then proceed to
step 2152 to determine whether to increase indicia size.
Step 2152 may be based, for example, upon the number
of consecutive incorrect responses that have been pro-
vided by a subject at a given indicia size. For example,
if less than two consecutive incorrect responses have
been given by a subject, step 2152 may determine not
to increase the size of a displayed indicia for further iter-
ations of method 2100, in which case method 2100 may
return to step 2120 of displaying an indicia having the
same predetermined size. If the conclusion of step 2152
is that the indicia size should be increased, method 2100
may proceed to step 2154 to determine whether the in-
dicia size is already maximized, as previously defined in
step 2110. If the conclusion of step 2154 is that the indicia
size is already maximized, method 2100 may proceed to
step 2170 of recording the visual sensitivity of the subject
as being no better than that corresponding to accurately
perceiving the largest maximum defined indicia size. If
the conclusion of step 2154 is that the indicia size is not
already maximized, method 2100 may proceed to step
2156 of increasing the predetermined size of an indicia.
After increasing the predetermined size of an indicia in
step 2156, method 2100 may return to step 2120 of dis-
playing an indicia having a predetermined size using the
indicia of increased size as defined by step 2156. Step
2156 may determine the amount of size increase of an
indicia in any of a variety of fashions, such as, but not
limited to, using a stair step function similar to that de-
scribed in FIG. 14B. Additional functions or methodolo-
gies may be implemented to accomplish a similar result.
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Therefore, it is contemplated that the stair step function,
as illustrated in FIG. 14B, is not limiting, but merely ex-
emplary.
[0055] If, however, the conclusion of step 2140 is that
a correct input has been received, method 2100 may
proceed to step 2144 and record the correct response.
Step 2144 may record additional information regarding
the circumstances and time of the correct response, sim-
ilarly to the recording of steps 2134 and 2142. Method
2100 may then proceed to step 2160 of incrementing the
consecutive correct response count. Similar to the con-
secutive incorrect response count incremented and
maintained in step 2150, the incremental consecutive
correct response count incremented and maintained in
step 2160 may be utilized to determine when to increase
the size of a displayed visual indicia and/or when to de-
termine that the visual sensitivity of the subject has been
determined for testing and/or training purposes. For ex-
ample, method 2100 may proceed to step 2162 to deter-
mine whether the size defining the visual sensitivity of
the subject has been identified. Step 2162 may, for ex-
ample, utilize prior recorded correct, incorrect, and time-
out responses to conclude that the size of the indicia for
the last correct response cannot be reduced without
reaching a size at which the subject has provided one or
more incorrect responses. If the conclusion of step 2162
is that the size of the indicia defining the visual sensitivity
of the subject has been identified, method 2100 may pro-
ceed to step 2170 of recording that visual sensitivity. If
the conclusion of step 2162 is that the size of the visual
indicia defining the visual sensitivity of the subject has
not yet been identified, method 2100 may proceed to step
2164 of determining whether to decrease the indicia size.
Step 2164 may, for example, utilize the consecutive re-
sponse count incremented in step 2160 to decrease the
size of the next displayed indicia only if a predetermined
number of consecutive responses, such as the two con-
secutive correct responses in the example illustrated pre-
viously in FIG. 14B, have been received. If the conclusion
of step 2164 is that the indicia size should not be de-
creased, method 2100 may return to step 2120 of dis-
playing an indicia having the predetermined size. If the
conclusion of step 2164 is that the indicia size should be
further decreased, method 2100 may proceed to step
2166 to determine whether the indicia size has already
reached the minimum size defined previously in step
2110. If the conclusion of step 2166 is that the indicia
size is not already minimized, method 2100 may proceed
to step 2168 of decreasing the predetermined size of the
indicia. Step 2168 may determine the size of the de-
crease in any of a variety of fashions, such as in the step-
wise approach illustrated in the example of FIG. 14B pre-
viously. After decreasing the predetermined size of the
indicia in step 2168, method 2100 may return to step
2120 of displaying an indicia having a predetermined size
using the newly decreased predetermined size deter-
mined in step 2168. If the determination of step 2166 is
that the indicia size has already been minimized, method

2100 may return to step 2170 of recording the visual sen-
sitivity of the subject as being at worst that defined by
the minimum indicia size. Of course, the various steps
illustrated as part of exemplary method 2100 may be var-
ied in order, and some may be omitted entirely.
[0056] Referring now to FIG. 22, a further method 2200
of testing and/or training the visual sensitivity of a subject
using adaptable indicia is illustrated. In step 2210, visual
indicia possessing at least one of a plurality of traits, each
of the plurality of traits corresponding to one of a plurality
of inputs from a subject and each visual indicia able to
be displayed with at least one variable characteristic may
be defined. For example, the visual trait defined for indicia
in step 2210 may comprise the orientation of a Landolt
C, the identity of a letter or other displayed image, etc.
The characteristic of a visual indicia defined in step 2210
may be characteristics such as the visual size of the in-
dicia, the duration of display of the indicia, the location
of the indicia on a display device, the contrast of the in-
dicia relative to a visual background, the color of the in-
dicia, the state of motion of the indicia, etc. Method 2200
may then proceed to step 2220 of displaying, at a first
time, a visual indicia possessing at least one trait to a
subject and having at least one characteristic. Method
2200 may then proceed to step 2230 of receiving, at a
second time, an input from the subject corresponding to
the subject’s perception of the trait possessed by the dis-
played visual indicia. Step 2230 may include determining
that a timeout has occurred due to the failure of a subject
to respond to a displayed indicia during a predetermined
amount of time. In step 2240, the trait and characteristic
of the displayed indicia may be stored, as well as the
input from the subject, and the time elapsed between the
first time at which the indicia was displayed and the sec-
ond time at which the input was received from the subject.
If a timeout condition was received in step 2230, that
information may be recorded as well in step 2240. Fur-
ther, step 2240 may record and store additional informa-
tion regarding the testing and/or training iteration, such
as the identity of the subject, the time of day, other visual
properties associated with the testing and/or training ses-
sion, etc. Method 2200 may proceed to step 2250 to de-
termine whether the session of testing and/or training is
complete. If the conclusion of step 2250 is that the ses-
sion is complete, method 2200 may proceed to step 2260
to provide a report of the session result. The report gen-
erated in step 2260 may describe the performance of the
subject during testing and/or training in any degree of
detail, including an evaluation of the visual sensitivity of
the subject obtained through the use of method 2200.
The report generated in step 2260 may comprise a data
base entry on a storage device, any other type of elec-
tronic record in any kind of volatile or non-volatile elec-
tronic memory device, a summary of performance pro-
vided on the same display device used for method 2200,
a summary of information displayed on any other display
device, a physical printout of results on paper or other
media, or any other type of report. If the conclusion of
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step 2250 is that the session was not complete, method
2200 may proceed to step 2270 of modifying a visual
characteristic and/or trait of the visual indicia for display.
With the modified characteristic and/or trait of the visual
indicia from step 2270, method 2200 may return to step
2220 of displaying a visual indicia at a first time possess-
ing the modified characteristic and/or trait.
[0057] For example, a variety of indicia, including let-
ters, digits, pictures of common everyday objects, and
the like may be utilized as a visual indicia. Further, any
number of methods and approaches to determining at
what size an indicia is being most accurately perceived
by a subject may be utilized, and similarly a variety of
methods and approaches may be used to determine the
speed at which an individual may correctly perceive an
indicia. Further, a displayed indicia may possess multiple
visual traits, the perception of the desired trait may be
part of the testing. Of course, it is not limited to any par-
ticular type of display device, input device, test unit, stor-
age device, or other equipment. Further, any number of
such devices or
components may be used, and some devices or compo-
nents described herein may be combined with others, or
a single device may be implemented in numerous devic-
es.

CONTRAST SENSITIVITY TESTING AND/OR TRAIN-
ING

[0058] Contrast sensitivity testing and/or training may
utilize a plurality of circular contrast zones, with one of
the plurality of circular contrast zones possessing a con-
trast pattern greater or lesser than the other circular con-
trast zones. Contrast sensitivity testing and/or training
may proceed by asking a subject to select the contrast
zone of the plurality having the highest or lowest contrast
pattern. Each of the contrast zones presented at a given
time may possess a total amount of luminance that is
equivalent, with only the contrast of any given circular
contrast zone varying. The plurality of circular contrast
zones used may be presented in a spatially distributed
manner on a display device. Input(s) identifying one of
the plurality of circular contrast zones may be received
on an input device that enables a subject to provide one
or more input corresponding to the spatial distribution of
circular contrast zones on the display device, thereby
enabling the subject to uniquely identify one or more cir-
cular contrast zone with an input. Appropriate input de-
vices may include touch sensitive screens, joysticks, but-
tons, multi-touch input devices, and the like.
[0059] In contrast sensitivity testing, a contrast pattern
is displayed to a subject to determine whether or not the
subject can perceive the contrast pattern. One challenge
in testing the contrast sensitivity of a subject arises if the
subject possesses astigmatism, which may prevent the
subject from perceiving contrast patterns when they are
aligned with vision defects arising from that astigmatism.
This difficulty may be overcome by using circular contrast

zones which possess circular contrast patterns. The cir-
cular contrast pattern of such a circular contrast zone
may extend in a 360° fashion so that it cannot be aligned
with a given subject’s visual defects resulting from astig-
matism.
[0060] The spatial frequency of a circular contrast zone
may vary for different embodiments or for different testing
and/or training iterations within the same embodiment.
The spatial frequency of a circular contrast zone depends
upon the size of the circular contrast zone, the distance
of the subject from the display device displaying the cir-
cular contrast zone, and the number of contrast pattern
cycles within the circular contrast zone. While a variety
of contrast patterns may be used,
a symmetrical sinusoidal grating contrast pattern can
present a relatively significant challenge to a subject. One
example of sinusoidal grating contrast patterns are Ga-
bor patches, which are sometimes used in contrast sen-
sitivity testing. However, Gabor patches are not symmet-
rical and, therefore, the perception of the contrast pattern
of a Gabor patch can be compromised by astigmatism.
If a relatively small challenge to a subject is desired, a
square wave contrast pattern may be used. Any type of
contrast pattern may be utilized in a circular contrast
zone. If an irregular contrast pattern is used, the spatial
frequency of the contrast pattern may vary along the ra-
dius of the circular contrast zone. If a regular contrast
pattern is used, any spatial frequency may be utilized.
The spatial frequency of the contrast pattern of a circular
contrast zone may be expressed as a number of cycles
per degree of vision of the subject. Spatial frequencies
such as 18 cycles per degree and/or 6 cycles per degree
may be used, for example. A wide range of contrasts may
be tested across a wide range of spatial frequencies us-
ing circular contrast zones.
[0061] FIGS. 23A - 23B and 24A - 24B graphically il-
lustrate exemplary luminance patterns that may be used
in conjunction with circular contrast zones as a function
of visual angle. FIGS. 23A - 23B and 24A - 24B depict
the luminance of a given contrast pattern as the lumi-
nance varies from the maximum luminance value within
the circular contrast zone, denoted as "max," to the min-
imum luminance value within the circular contrast zone,
denoted as "min," as the luminance varies across the
angular field of view of a subject. While the maximum
luminance and the minimum luminance depicted in FIGS.
23A - 23B and 24A - 24B may be the maximum luminance
attainable by a display device and the minimum lumi-
nance attainable by a display device, respectively, the
luminance of a given circular contrast zone need not vary
over the full range of luminance possible for the display
device utilized. FIGS. 23A - 23B and 24A - 24B depict
the luminance of a circular contrast zone across one half
of a degree of vision, although circular contrast zones
may occupy more or less than this distance. FIGS. 23A
- 23B and 24A - 24B depict the luminance across the
diameter of exemplary circular contrast zones. FIG. 23A
illustrates the sinusoidal variation of luminance with a
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frequency of 18 cycles per degree across the diameter
of a circular contrast zone. FIG. 23B illustrates the sinu-
soidal variation of luminance with a frequency of 6 cycles
per degree across the diameter of a circular contrast
zone. FIG. 24A illustrates a square wave variation of lu-
minance with a frequency of 18 cycles per degree across
the diameter of a circular contrast zone. FIG. 24B
illustrates a square wave variation of luminance with a
frequency of 6 cycles per degree across the diameter of
a circular contrast zone. Any cyclical or non-cyclical pat-
tern may be used in conjunction with a circular contrast
zone beyond the patterns illustrated in FIGS. 23A - 23B
and 24A -- 24B. For example, a circular contrast zone
may have a single portion with a luminance that differs
from the rest of the circular contrast zone. By way of
further example, a circular contrast zone may have a non-
periodic variance in luminance.
[0062] Additionally, the use of a plurality of circular con-
trast zones simultaneously, from which a subject may
select a single circular contrast zone. For example, a
subject may be instructed to select the contrast zone hav-
ing the highest or lowest contrast pattern. In this way,
multiple testing and/or training iterations may display a
plurality of circular contrast zones with the test subject
selecting one, such as the highest contrast pattern or the
lowest contrast pattern. The difference in contrast may
vary for different iterations to assess the degree of con-
trast difference that is just noticeable, thereby accurately
measuring the contrast sensitivity of a subject, rather
than merely determining whether a subject may perceive
a given degree of contrast, such as may be utilized for
some screening purposes. The contrast of a circular con-
trast zone may be defined in a variety of ways. One useful
measure of the contrast of a contrast zone is sometimes
referred to as "modulation" or "Michelson contrast." The
Michelson contrast, denoted M, may be calculated based
on the maximum and minimum luminances of a contrast
zone based on the equation: M = (Lmax - Lmin)/ (Lmax +
Lmin). In some instances, a contrast zone may be uni-
form, such that (Lmax = Lmin), in which case M = 0. Of
course, other measures/definitions of contrast may be
used. The contrast sensitivity testing may utilize an input
device that may receive inputs corresponding to a spatial
distribution of the displayed circular contrast zones. In
this fashion, a subject may easily and rapidly select an
individual contrast zone that the subject believes to be
the correct response to a given display of a plurality of
contrast zones. An analysis of the time elapsed between
the display of a plurality of contrast zones and the receipt
of an input indicating the selection of one of the plurality
of circular contrast zones may provide additional infor-
mation regarding the contrast sensitivity abilities of a sub-
ject. A variety of input devices may be utilized in conjunc-
tion with contrast sensitivity testing. Some of the exam-
ples of appropriate input devices are joysticks, buttons,
touch sensitive screens, and gesture recognition. How-
ever, any other
type of input device may be utilized, such as voice rec-

ognition, foot pedals, balance boards, and the like.
[0063] Referring now to FIG. 25, a further system 2500
for testing and/or training the contrast sensitivity of a sub-
ject 2550 is illustrated. System 2500 may utilize display
device 2510 having a touch sensitive screen 2520. In this
way, display device 2510 may display a plurality of cir-
cular contrast zones to subject 2550, and subject 2550
may register a selection of one of the plurality of circular
contrast zones by touching touch sensitive screen 2520,
for example at or near the selected circular contrast zone.
Cable 2512 may connect display device 2510 to control
unit 2530. Control unit 2530 may operate to cause display
device 2510 to display a plurality of circular contrast
zones and may receive inputs from touch sensitive
screen 2520. Testing unit 2530 may communicate testing
data to storage unit 2540 via connection 2532, but any
other type of media or protocol may be used.
[0064] Referring now to FIG. 26, a plurality 2600 of
circular contrast zones may comprise a top contrast zone
2610, a right contrast zone 2620, a bottom contrast zone
2630, and a left contrast zone 2640. In the example il-
lustrated in FIG. 26, top contrast zone 2610 possesses
the highest contrast pattern of the plurality 2600 of circu-
lar contrast zones. Subject (not illustrated) may select
top contrast zone 2610 by touching the screen where top
contrast zone 2610 is displayed, for example by using
the hand 2605 of subject.
[0065] Referring now to FIG. 27, a further system 2700
for testing and/or training the contrast sensitivity of a sub-
ject 2750 is illustrated. Circular contrast zones may be
displayed to subject 2750 on display device 2710. Sub-
ject 2750 may register a selection of a circular contrast
zone displayed on display device 2710 using a multi-
touch device 2720, such as an iPod® touch. Multi-touch
device 2720 may connect to control unit 2730 over a wire-
less link 2722. Wireless link 2722 may utilize Bluetooth,
802.11, or any other standard or nonstandard wireless
communication protocol. Control unit 2730 may connect
to display device 2710 via connection 2712. Control unit
2730 may control the display of circular contrast zones
on display device 2710 when inputs are registered by
subject 2750. Control unit 2730 may transmit data to stor-
age device 2740 via connection 2732 for storage.
[0066] Referring now to FIGS. 28A - 28D, various ar-
rangements of circular contrast zones and input receipts
using a multi-touch device are illustrated.
[0067] Referring now to FIG. 28A, a plurality 2800 of
circular contrast zones may comprise a top contrast zone
2810, a right contrast zone 2820, a bottom contrast zone
2830, and a left contrast zone 2840. In the example of
FIG. 28A, top contrast zone 2810 possesses a higher
contrast pattern than the other contrast zones of plurality
2800. In the example of FIG. 28A, right contrast zone
2820, bottom contrast zone 2830, and left contrast zone
2840 possess zero contrast, in that they are uniform in
luminance. In the example of FIG. 28A, subject (not il-
lustrated) may indicate the selection of top contrast zone
2810 by contacting multi-touch device 2850 in an upward
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direction 2811 using hand 2805.
[0068] Referring now to FIG. 28B, a plurality 2801 of
contrast circular zones may comprise a top contrast zone
2812, a right contrast zone 2822, a bottom contrast zone
2832, and a left contrast zone 2842. In the example of
FIG. 28B, right contrast zone 2822 possesses a higher
contrast pattern than the other circular contrast zones of
plurality 2801. Subject (not illustrated) may indicate the
selection of right contrast zone 2822 by contacting multi-
touch device 2850 in a rightward direction 2821 with hand
2805.
[0069] Referring now to FIG. 28C, a plurality 2802 of
circular contrast zones is illustrated. Plurality 2802 com-
prises top contrast zone 2814, right contrast zone 2824,
bottom contrast zone 2834, and left contrast zone 2844.
In the example illustrated in FIG. 28C, bottom contrast
zone 2834 possesses a higher contrast pattern than the
other circular contrast zones of plurality 2802. Subject
(not illustrated) may indicate the selection of bottom con-
trast zone 2834 by contacting multi-touch device 2850 in
a downwards direction 2831 with hand 2805.
[0070] Referring now to FIG. 28D, a plurality 2803 of
circular contrast zones is illustrated. Plurality 2803 may
comprise a top contrast zone 2816, a right contrast zone
2826, a bottom contrast zone 2836, and a left contrast
zone 2846. In the example of FIG. 28D, left contrast zone
2846 possesses a higher contrast pattern than the other
contrast zones of plurality 2803. Subject (not illustrated)
may indicate the selection of left contrast zone 2846 by
contacting multi-touch device 2850 in a leftward direction
2841 with hand 2805.
[0071] Referring now to FIG. 29, a method 2900 for
testing and/or training contrast sensitivity is illustrated.
In step 2910 a plurality of spatially arranged circular con-
trast zones are presented to a subject, one of the plurality
of circular contrast zones possessing a different contrast
then the rest of the plurality. In step 2920, an input is
received from a subject corresponding to one of the plu-
rality of spatially arranged circular contrast zones. In step
2930, the received input is compared to the circular con-
trast zone having a different contrast pattern to determine
the correspondence between the
input and the differing circular contrast zone. Step 2930
effectively determines whether the subject correctly per-
ceived the presented plurality of circular contrast zones.
[0072] Referring now to FIG. 30, a further method 3000
for testing or training the contrast sensitivity of a subject
is illustrated. In step 3005 a display device is provided
that is viewable by a subject and capable of displaying a
plurality of spatially arranged circular contrast zones. In
step 3010, an input device is provided that is accessible
by the subject to receive an input from the subject indi-
cating one of the plurality of spatially arranged circular
contrast zones. For example, the input device provided
may be capable of receiving any of a plurality of inputs,
each of the inputs corresponding in a spatial fashion to
one of the plurality of circular contrast zones via display
device provided in step 3005 is capable of displaying.

[0073] In step 3015, a plurality of circular contrast
zones are displayed on the display device beginning at
a first time, each of the circular contrast zones possessing
an equal amount of total luminance and at least one of
the plurality of circular contrast zones possessing a dif-
ferent contrast than the remainder of the contrast zones.
For example, in step 3015 a testing unit may cause the
display device to display a top contrast zone, a right con-
trast zone, a bottom contrast zone, and a left contrast
zone, with one of the contrast zones differing in its total
contrast from the other contrast zones by having higher
contrast than the other zones. For example, one contrast
zone may possess a non-zero contrast, while the other
contrast zones may possess zero contrast. Of course,
more than one, or even all, of the contrast zones may
have a non-zero contrast zone, with one contrast having
a higher contrast than the other contrast zones. In step
3020, an input is received at the input device at a second
time after the first time, the input designating which of
the plurality of circular contrast zones the subject per-
ceives to possess a different contrast pattern than the
other circular contrast zones of the plurality of circular
contrast zones displayed in step 3015. Any manner of
input may be used in conjunction with step 3020. In step
3025, in response to receiving an input step 3020, the
displaying of the plurality of circular contrast zones ceas-
es.
[0074] In step 3030, it is determined whether the re-
ceived input corresponded to the circular contrast zone
having the different contrast pattern than the other circu-
lar contrast zones of the plurality of circular contrast
zones. Step 3030 provides a measure of the accuracy
of the subject’s contrast sensitivity. In step 3035, the time
elapsed from the first time at which the plurality of circular
contrast zones are first displayed and the second time
at which an input is received is determined. Step 3035
provides a measure of the speed of the subject’s contrast
sensitivity. In step 3040, a determination is stored as to
whether the received input corresponded to the circular
contrast zone having the different contrast pattern than
the other circular contrast zones. Step 3040 may addi-
tionally/alternatively store a measure of the time elapsed
between the first time and the second time. The meas-
ures of accuracy and/or speed stored in step 3040 may
be useful in both testing and training the contrast sensi-
tivity of a subject.
[0075] In step 3045, a determination may be made as
to whether the contrast sensitivity testing and/or training
session has been concluded. The result of the determi-
nation of 3045 may be based upon any of a number of
possible considerations. For example, the contrast sen-
sitivity testing and/or training session may be designed
to operate for predetermined number of iterations, pos-
sibly each at a different contrast differential between the
one circular contrast zone having a different contrast than
the other contrast zones. In such an example, the con-
clusion of step 3045 would be that the contrast sensitivity
test/training session is not completed until it has been

31 32 



EP 2 461 735 B1

18

5

10

15

20

25

30

35

40

45

50

55

iterated the predetermined number of times. Alternative-
ly, a contrast sensitivity testing and/or training session
may be designed such that it increases in difficulty until
the subject incorrectly identifies the circular contrast zone
having a different contrast a certain number of times,
which may be one or more. In this additional example,
the determination of step 3045 would be based upon the
accuracy of the input received in step 3020 and the de-
termination of step 3030, possible in conjunction with pri-
or iterations of these steps. A "stair step" methodology
may alternatively be used whereby the first iteration
presents a high contrast circular contrast zone, the next
iteration(s) decreases the contrast a "full" step until an
incorrect response is made, after an incorrect response
is made contrast is increased a "half’ step, and thereafter
decreased by a "quarter" step is a correct response is
received and increased by a "quarter" step if an incorrect
response is received, and so on until a contrast difference
just perceivable to a subject is identified. Of course, the
size of a "step" may vary. in a "step" may vary. Any
number of variations may be used in step 3045 to deter-
mine whether the contrast sensitivity test has concluded.
If the result of step 3045 is a determination that the con-
trast sensitivity test has not concluded, method 3000 re-
turns to step 3015 of displaying a plurality of circular con-
trast zones. The iteration of steps 3015 through 3040
may utilize different contrast patterns, and even different
arrangements of circular contrast zones, possibly having
different total numbers, than prior iterations, but need
not. If the conclusion of step 3045 is that the contrast
sensitivity testing and/or training has concluded, method
3000 may proceed to step 3050.
[0076] In step 3050, a contrast sensitivity assessment
score of the subject may be calculated. The contrast sen-
sitivity assessment score calculated in step 3050 may
simply comprise the number of correct responses of a
subject, or may be more complicated. Such an assess-
ment score may account for the degree of contrast of the
circular contrast zones during the test, the time elapsed
between time one and time two, and any other factors.
[0077] In step 3055, the contrast sensitivity assess-
ment score for the subject may be output. Step 3055 may
output the assessment score directly to the subject of the
test, to a trainer, a medical specialist, a vision specialist,
other individual, data base, storage device, etc.

DEPTH PERCEPTION TESTING AND/OR TRAINING

[0078] Depth perception testing and or training include
providing a subject one or more indicia that are perceived
to have a difference in depth. For example, eye covering
liquid crystal displays ("LCD") may provide a flicker effect
such that when a first LCD covering a first eye is activated
(may either obscure or be translucent) and a second LCD
covering a second eye is not activated (opposite effect
of the first LCD), this is referred to as shutter glasses for
ease of discussion herein. This flicker effect ensures that
each eye is only able to receive visual information of a

displayed indicia at alternating times. Therefore, when
the first eye is able to view an indicia, the second eye
has an obscured view of the indicia. In an exemplary
embodiment, a display screen that presents the indicia
is synchronized with the shutter glasses so that a first
indicia may be shown to the first eye and a second indicia
may be shown to the second eye. This ability allows for
one or more indicia that are displayed to be perceived
as having depth. Additional methods are contemplated
herein for achieving a similar effect. For example, as pre-
viously discussed, three-dimensional eyewear, such as
anaglyphic type glasses may also be employed to
achieve a similar experience.
[0079] Referring back to FIG. 10C, an exemplary em-
bodiment includes the user 190 positioned a defined dis-
tance from the second display 130. The second display
is functional to present a plurality of indicia, such as the
four indicia 1030-1033. The subject 190 provides an input
indicating which of the four indicia are perceived to have
depth (or the greatest or least amount of depth). In an
exemplary embodiment, the indicia intended to be indi-
cated by the subject’s input may be located at a system-
atic or random location. For example, defined location
may exists for presenting indicia, but none of the defined
locations are the exclusive location for providing an indi-
cia that is to be identified. Therefore, all indicia may be
presented in a known location, but the indicia to be iden-
tified may rotate among those known locations. In yet
another exemplary embodiment, the locations of dis-
played indicia may change in a random or pseudo ran-
dom manner.
[0080] As previously discussed with respect to other
testing and/or training activities, timing of a displayed in-
dicia as well as timing in which an input is valid may be
constant, variable, or randomized. Additionally, the tim-
ing may be systematically changed to provide an addi-
tional variable within the framework of testing or training
depth perception.
[0081] Additionally, it is contemplated that the differ-
ence in perceived depth between an indicia that is to be
indicated by a subject and the perceived depth of remain-
ing indicia simultaneously presented may vary. For ex-
ample, a large discrepancy in the perceived depth of the
indicia may be provided to a subject initially, but the dis-
crepancy may be methodically changed based, in part,
to the subject’s progression or ability. Therefore, the in-
dicia displayed to the subject may adapt to one or more
factors. Further, timing for displaying the indicia or re-
ceiving an input may also change as a result of one or
more of the factors.

NEAR-FAR FOCUS TESTING AND/OR TRAINING

[0082] Systems and methods 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 from far to near.
Systems and methods may utilize at least one near dis-
play device and at least one far display device. A far
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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 de-
vices at multiple distances may be used, such as a near
display device, a far display device, and a mid-range dis-
play 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 normal line of vision. One skilled
in the art will appreciate that different positioning of dis-
play devices may be suitable
for testing and/or training individuals for particular activ-
ities. 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 train-
ing of an individual playing shortstop might focus on the
individual’s abilities to focus visually in those two posi-
tions. The various aspects of systems and are described
more fully in association with the attached figures.
[0083] Referring now to FIG. 31, a system 3100 for
testing and/or training the near and far visual abilities of
a subject is illustrated. A first display device may com-
prise a multi-touch device 3120 (also referred to as the
near display device) may be located visually near to sub-
ject 3110. A second display device 3130 may be located
visually far from subject 3110. Second display device
3130, alternatively referred to as the far display device
3130 or distant display device 3130, may be located at
or near optical infinity relative to subject 3110. Multi-touch
device may receive inputs from subject 3110 in response
to visual indicia displayed on multi-touch device 3120
and/or far display device 3130. A control unit 3150 may
connect to near display device 3120 and far display de-
vice 3130.
[0084] As illustrated in FIG. 31, an indicia 3160 may
be displayed on near display device 3120. As illustrated
in FIG. 31, indicia 3160 comprises a Landolt C. As illus-
trated in FIG. 31, the Landolt C of indicia 3160 is oriented
to the right as viewed by subject 3110. Subject may re-
spond to indicia 3110 by stroking multi-touch device to
the right.
[0085] Referring now to FIG. 32, system 3100 is illus-
trated with indicia 3160 removed from near display device
3120. For example, subject 3110 may have correctly
identified the indicia 3160 displayed in FIG. 31 as oriented
to the right, by example by stroking multi-touch device to
the right. Upon receiving a correct input, or alternatively
upon receiving an incorrect input or receiving no input
during a pre-determined amount of time, control unit 3150
may remove the display of an indicia upon near display

device 3120 and commence the display of an indicia 3260
on far display device 3130. In the example illustrated in
FIG. 32, indicia 3260 is a Landolt C, this time with an
upwards orientation. Subject may respond to indicia 3260
by stroking multi-touch device upward. Of course, the
orientation of the Landolt C shown as indicia 3260 may
vary from that shown and described herein. Indicia other
than Landolt C’s, as illustrated in FIG. 31 and FIG. 32,
may be used. For example, numerals, letters, pictures,
photographs, or other types of indicia that may be rec-
ognized by a subject 3110 may be utilized.
[0086] Referring now to FIG. 33A and FIG. 33B, a
method 3300 is illustrated. In step 3310 a first visual in-
dicia may be displayed at a first distance at a first time.
For example, step 3310 may display a visual indicia on
a near display device at a first time.
[0087] In step 3315 a first input may be received indi-
cating that the subject perceived the first visual indicia.
Step 3315 may, for example, utilize a multi-touch device
coupled to control unit to detect an input from a subject.
The input may, for example, identify a characteristic pos-
sessed by a displayed indicia, such as the orientation of
a Landolt C.
[0088] In step 3320 the time elapsed between the first
time at which the indicia was displayed and the receipt
of the first input may be determined. Step 3320 may be
appropriately performed by a control unit that controls
the display of the first visual indicia in step 3310 and that
operates in conjunction with a microphone to receive the
first input in step 3315.
[0089] In step 3325, after receiving the first input a sec-
ond visual indicia may be displayed at a second distance
at a second time. For example, a visual indicia may be
displayed at a far display device at a second time. In step
3330 a second input may be received indicating that the
subject perceived the second visual indicia.
[0090] Step 3330 may resemble step 3315 in terms of
the types of inputs that may be received and the manner
in which the input may be received, although the char-
acteristic, if any, identified for the displayed indicia may
differ based upon the characteristic possessed by differ-
ent displayed indicia.
[0091] In step 3335, the time elapsed between the sec-
ond time at which the second visual indicia was displayed
and the receipt of the second input may be determined.
Step 3335, as with step 3320, may be appropriately per-
formed by a control unit.
[0092] In step 3340, after receiving a second input a
third visual indicia may be displayed at the first distance
and at a third time. For example, step 3340 may display
a third indicia on the near display device after a subject
has responded in step 3330 to a displayed indicia on the
far display device. In step 3345 a third input may be re-
ceived indicating that the subject perceived the third vis-
ual indicia. Step 3345 may resemble step 3315. In step
3350, 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 3350 may resemble step
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3320.
[0093] In step 3355, after receiving the third input a
fourth visual indicia may be displayed at a second dis-
tance and at a fourth time. For example, step 3355 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 3355
may resemble step 3325. In step 3360, an input may be
received indicating that the subject perceived the fourth
visual indicia. Step 3360 may resemble step 3330. In
step 3365 the time elapsed between the fourth time and
the receipt of the fourth input may be determined. Step
3365 may resemble step 3335.
[0094] In step 3370 a score may be calculated quan-
tifying the subject’s performance based upon the deter-
mined times elapsed. Further iterations of displays of in-
dicia and receipts of appropriate inputs, along with a de-
termination of elapsed times, may be performed prior to
step 3370. Step 3370 may indicate, for example, that a
subject responds slowly to indicia displayed at a first dis-
tance but does not respond slowly to the display of indicia
at a second distance, which would be indicative of a sub-
ject with focusing or vergence difficulties at the first dis-
tance but not at the second distance.
[0095] Referring now to FIGS. 34A and 34B, a further
method 3400 in accordance with the present invention
is illustrated. In step 3410 a first display device visually
near to a subject may be provided. In step 3420 a second
display device visually far from the subject may be pro-
vided. Step 3420 may provide a display device at or near
optical infinity from a subject.
[0096] In testing and/or training step 3440, which may
comprise a number of substeps, a visual indicia may be
displayed on the display devices and inputs may be re-
ceived until testing and/or training has concluded. In sub-
step 3441 a visual indicia possessing an identifying char-
acteristic may be displayed on the first display device at
a first time. Sub-step 3442 determines whether an input
has been received from a subject. Step 3442 may be
performed, for example, by a control unit in conjunction
with a multi-touch device that functions as both a near
display device and an input device. If the result of sub-
step 3442 is that no input has been received a timeout
determination may be made in sub-step 3443. The time-
out determination of sub-step 3443 may be made, for
example, by a control unit. If no timeout has been reached
in sub-step 3443, method 3400 may continue to wait for
an input in sub-step 3442. If a timeout determination is
made in sub-step 3443, method 3400 may proceed to
sub-step 3446, which will be described subsequently. If
in sub-step 3442 an input is received, method 3400 may
proceed to sub-step 3444. Sub-step 3444 determines
whether the input correctly identifies the characteristic of
the displayed indicia. For example, the displayed indicia
may have a given orientation that may be identified in
the input. Method 3400 may then proceed to sub-step
3445 to determine the time elapsed from the first time to
receipt of the input in sub-step 3442. Method 3400 may

then proceed to sub-step 3446, which may also be
reached as a result of a timeout decision in sub-step
3443. In sub-step 3446 whether a input correctly identi-
fied a characteristic, the elapsed time prior to receiving
the input, and/or whether a timeout occurred may be re-
corded. Sub-step 3446 may be performed, for example,
by a control 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 3400 may thereafter proceed to sub-step
3447 of displaying a visual indicia possessing an identi-
fying characteristic on the visually far display device at a
second time. Method 3400 may then proceed to sub-step
3448, which determines whether an input has been re-
ceived. Sub-step 3448, like sub-step 3442, may be per-
formed by a control unit in conjunction with a multi-touch
device. If the conclusion of sub-step 3448 is that no input
has been received, method 3400 may proceed to sub-
step 3449 of determining whether a timeout has oc-
curred. If no timeout has occurred, method 3400 may
return to sub-step 3448 of determining whether an input
has been received. Sub-step 3449 may, for example, be
performed by a testing unit, as was sub-step 3443. If the
result of sub-step 3448 was to determine that an input
was received, method 3400 may proceed to sub-step
3450. Sub-step 3450 determines whether an input cor-
rectly identified the characteristic of the displayed indicia.
Method 3400 may then proceed to sub-step 3451, which
determines the time elapsed from the second time to the
receipt of the input. Method 3400 may then proceed to
sub-step 3452, which may also be reached if the conclu-
sion of sub-step 3449 is that a timeout has occurred. Sub-
step 3452 may record whether an input correctly identi-
fied the characteristic, record the elapsed time and/or
record that a timeout occurred. As with sub-step 3446,
sub-step 3452 may be performed by testing unit using
any kind of recording media. Method 3400 may then pro-
ceed to sub-step 3453 to determine whether a test or
training session has concluded. If the outcome of sub-
step 3453 is that the testing and/or training is not over,
method 3400 may return to sub-step 3441 and then the
testing and/or training may continue. If the result of sub-
step 3453 is the determination that the testing and/or
training has concluded, step 3440 may conclude and
method 3400 may proceed to step 3460, which calculates
a score based on responses correctly identifying char-
acteristics, the elapsed times, and timeouts. A score may
particularly identify the performance of a subject at a giv-
en distance. One skilled in the art will further appreciate
that method 3400 may utilize additional display devices
at additional

SACCADIC TARGET CAPTURE TESTING AND/OR 
TRAINING

[0097] In an exemplary embodiment, a unified vision
testing device may be functional for testing and/or train-
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ing saccadic target capture abilities of a subject. Refer-
ring now to FIG. 35A-35D, target capture testing and/or
training using adaptable indicia are illustrated. In the ex-
ample illustrated in FIGS. 35A-35D, a display device
3520 displays a focal point 3521 at or near the center of
display device 3520. A subject (not shown) may visually
focus on focal point 3521 and, at a time while subject is
engaged in viewing focal point 3521, an adaptable indicia
may be displayed at some location of display device
3520, such as a corner. However, an indicia may be dis-
played at any location on display device and, in fact, the
location of a displayed indicia may be an adaptable char-
acteristic, i.e., training and/or testing may develop the
target capture abilities of an individual at varying distanc-
es from focal point 3521 and/or at different gaze angles
on display device 3520. Generally speaking, subject (not
shown) focusing on focal point 3521 will make a saccadic
eye movement to visually acquire a displayed indicia and
perceive a trait possessed by the indicia. In the examples
illustrated in FIGS. 35A-35B, the indicia comprises a Lan-
dolt C possessing an orientation. The size of an indicia
displayed for target capture testing and/or training may
be based upon prior assessments of visual sensitivity
determined using adaptable visual indicia as described
herein, such as static visual acuity. Further, the examples
illustrated in FIGS. 35A-35D utilize a multi-touch device
3590 as an input device. Multi-touch device 3590 may
be swiped with a finger of subject (not shown) to indicate
the direction of orientation of a displayed Landolt C. In
the example illustrated in FIG. 35A, a first visual indicia
3525 has appeared in the upper left corner of display
device 3520, and subject (not shown) has swiped multi-
touch device 3590 to the right as indicated by arrow 3591.
In the example illustrated in FIG. 35B, visual indicia 3526
comprises a Landolt C appearing in the upper right hand
corner of display device 3520 and possessing a down-
ward orientation, to which subject (not shown) responds
by swiping multi-touch device 3590 in a downward direc-
tion indicated by arrow 3592. In the example illustrated
in FIG. 35C, a visual indicia 3527 has appeared in the
lower right corner of display device 3520 and comprises
a Landolt C with a leftward orientation, to which subject
(not shown) responds using multi-touch 3590 by swiping
to the left as indicated by arrow 3593. In the example
illustrated in FIG. 35D, the visual indicia 3528 comprises
a Landolt C in the lower left corner of display device 3520
and possessing an upward orientation, to which subject
(not shown) responds using multi-touch device 3590 by
swiping in an upward direction as indicated by arrow
3594. In the examples illustrated in FIGS. 35A-35D, the
displayed visual indicia 3525, 3526, 3527, 3528, may
possess characteristics that vary in different iterations of
shown) responds using multi-touch 3590 by swiping to
the left as indicated by arrow 3593. In the example illus-
trated in FIG. 35D, the visual indicia 3528 comprises a
Landolt C in the lower left corner of display device 3520
and possessing an upward orientation, to which subject
(not shown) responds using multi-touch device 3590 by

swiping in an upward direction as indicated by arrow
3594. In the examples illustrated in FIGS. 35A-35D, the
displayed visual indicia 3525, 3526, 3527, 3528, may
possess characteristics that vary in different iterations of
testing and/or training. For example, the duration of time
during which a given indicia is displayed may vary, the
distance and/or direction of the displayed indicia from
focal point 3521 may vary, the color of an indicia may
vary, the contrast of an indicia trait background may vary,
the size of the indicia may vary, or any other visual char-
acteristic of a displayed indicia either alone or in conjunc-
tion with its visual background may be varied.
[0098] Referring now to FIG. 36, indicia speed for dif-
ferent trial iterations is illustrated. In FIG. 36, a solid dot
indicates a correct input corresponding to a displayed
indicia trait, while an open/empty dot/circle indicates ei-
ther an incorrect response not corresponding to a dis-
played indicia trait or no response. In the example illus-
trated in FIG. 36, a plurality of trials are illustrated. In the
example illustrated in FIG. 36, indicia moved at one of
five speeds, denoted from slowest to fastest as S1, S2,
S3, S4, and S5. In this example, trial iteration I1 involved
an indicia moving S1 and, as indicated by the solid dot,
a subject provided a correct input in response to the dis-
played indicia. As further illustrated in the example of
FIG. 36, a second iteration denoted I2 involved an indicia
moving at the first speed denoted S1. Iteration I2 resulted
in a correct response from subject, as denoted by the
solid dot. In the example of FIG. 36, iteration I3 occurred
at speed S5 and resulted in either an incorrect response
from subject or no response from subject, as indicated
by the open dot.. In the example illustrated in FIG. 36,
iteration I4 occurred at speed S5, which also resulted in
either an incorrect response from subject or no response
from subject, as indicated by the open dot. Thereafter in
this example, subject provided an accurate response to
iteration I5 and I6 at a speed S3, an incorrect or no re-
sponse for iteration I7 at speed S4, and two consecutive
correct responses to iteration I8 and I9 at speed S4. The
dynamic visual acuity test illustrated as an example in
FIG. 36 could proceed further after iteration I9, but could
also be determined to be concluded, with the dynamic
visual acuity of a subject being measured as capable of
resolving traits of indicia move at speed S4.

VISUAL PERCEPTION SPAN TESTING AND/OR 
TRAINING

[0099] The visual perception span of an individual may
be tested and/or trained using systems and/or methods
to present one or more two-dimensional representations
to the individual, receive inputs from the individual based
upon the individual’s perception of the one or more two-
dimensional representations, and process the received
input(s). Visual perception span testing and/or training
may be configurable so that the assessments adminis-
tered may vary based on the needs of the individual. The
received input may then, for example, be used to com-
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pute data related to the individual’s visual perception
span, both overall and for each individual assessment.
Further, the visual perception speed of an individual may
be tested and/or trained by determining how quickly an
individual can perceive one or more two-dimensional rep-
resentations.
[0100] Referring now to FIG. 37, second display device
3720, which in this example comprises a touch-sensitive
screen is further illustrated. Second display device 3720
may comprise a plurality of output portions 3725. Portions
3725 presented in FIG. 37 are shown in an inactive state.
Output portions 3725 may be portions of a screen with
the ability to indicate a distinction between an active state
and an alternative state, such as an inactive state. Output
portions 3725 of second display device 3720 may be ar-
ranged in a two-dimensional representation. Output por-
tions 3725 may also or alternatively comprise more than
one color, wherein the more than one color of output por-
tions may be used to distinguish between active and in-
active states. The activation status of output portions
3725 of display device may determine, the amount of
information provided to a subject by second display de-
vice 3720, and the duration of the activation of output
portions 3725 of second display device 3720 may deter-
mine the time available for a subject to perceive informa-
tion displayed. As presented in FIG. 37, each output por-
tion 3725 is in an "inactive" state.
[0101] Referring to FIG. 38, second display device
3820 is further illustrated in accordance with an embod-
iment. Second display device 3820 illustrates a distinc-
tion between active output portions 3827 and inactive
output portions 3826. In addition to active output portions
3827, inactive output portions 3826 are represented as
comprising the rest of the grid on display device 3820,
wherein inactive output portions 3826 may be represent-
ed by their empty characteristic.
[0102] FIG. 39 illustrates second display device while
used to input a response from subject after the display
of two-dimensional visual information has ceased. Input
device 3930 and display device 3820 may comprise a
single touch-sensitive screen. As shown in FIG. 39, input
device 3930 has been used to indicate a test subject’s
response inputs, for example, in response to the stimuli
displayed on display device 3820. Input device 3930 may
comprise input portions 3935, wherein input portions may
be classified as active input portions 3936 and inactive
input portions 3937. The input portions 3935 in FIG. 39
may be similar to the output portions 3725 as indicated
in FIG. 37.
[0103] Referring to FIG. 40, a visual perception span
and/or speed assessment 4070 is illustrated in accord-
ance with an embodiment. FIG. 40 depicts the accuracy
of a subject’s inputs in response to displayed visual in-
formation which may be used to test and/or train the vis-
ual perception span and/or the subject. FIG. 40 illustrates
a collection of input squares 4071 that may have been
used to indicate input portions selected by the subject.
As seen in FIG. 40, blank input squares 4072 indicate

areas where the subject did not enter an input. In contrast,
non-blank input squares, such as square 4073, indicate
areas where the subject did enter an input. As shown in
FIG. 40, all non-blank input squares are indicated as cor-
rect input squares, similar to square 4073. Correct input
squares may be marked with an "X" to indicate subject
has entered an accurate input into an input device in re-
sponse to one or more images presented on a display
device. Such a visual characterization of a subject’s re-
sult as illustrated in FIG. 40 may not be needed or desired
as part of the testing and/or training of the visual percep-
tion span and/or speed of a subject, but is presented to
facilitate the description.
[0104] FIG. 41 depicts a further illustration of second
display device 4120 in accordance with an embodiment.
Second display device 4120 may comprise a plurality of
output portions 4125. Similar to FIG. 38, FIG. 41 further
illustrates a distinction between active input portions
4127 and inactive output portions 4126. In distinguishing
between output portions 4125, FIG. 41 illustrates a two-
dimensional representation of active output portions
4127. In addition to active output portions 4127, inactive
output portions 4126 are represented as comprising the
rest of the grid on second display device 4120. In alter-
native embodiments, the distinctions between output
portions need not be limited to binary characteristics,
such as filled-in portions vs. empty portions. In alternative
embodiments, output portions may be distinguished
based on a number of factors across output portions. For
example, four categories of output portions may be dis-
tinguished
based on two characteristics such as those seen in cards:
output portions that are red vs. output portions that are
black, and an additional distinction between output por-
tions that are diamonds, hearts, clubs and spades, the
embodiment leaving open the possibility for examples
such as red spades and black diamonds.
[0105] Input device 4230 illustrated in FIG. 42 shows
exemplary responses by subject entered on touch-sen-
sitive screen of second display device, such as those
illustrated on display device 4120 in FIG. 41. Input device
4230 may comprise a plurality of input portions 4235.
Similar to FIG. 38, FIG. 42 further illustrates a distinction
between active input portions 4237 which have been
touched by subject and inactive portions 4236. As shown
in FIG. 42, input device 4230 reflects a test subject’s in-
puts. When the two-dimensional input representation of
FIG. 42 is compared against the two-dimensional output
representation of FIG. 41, it is seen that the subject’s
responsive input as seen in FIG. 42 is of a different form
than the two-dimensional display as shown in FIG. 41.
[0106] FIG. 43 illustrates a visual perception span
and/or speed assessment 4370 that compares the output
depicted in FIG. 41 to the input depicted in FIG. 42 in
accordance with an embodiment. FIG. 43 is similar to
FIG. 40 insofar as it also depicts a comparison of the
inputs received from a subject in response to visual in-
formation displayed to a subject. In contrast to FIG. 40,
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however, FIG. 43 depicts a scenario wherein some of
the responses input by the subject are incorrect in com-
parison to the visual information illustrated in FIG. 41.
Similar to FIG. 40, FIG. 43 illustrates input squares 4371
that indicate areas where the subject did not enter an
input in response to visual information displayed by a
display device. FIG. 43 illustrates blank input squares,
such as square 4372, and non-blank input squares, such
as squares 4373, 4374 and 4375, that indicate areas
where the subject did enter an input in response to visual
information displayed by a display device or where the
test subject failed to enter a response at a location cor-
responding to visual information displayed by a display
device.
[0107] Non-blank squares are illustrated with different
symbols to indicate whether the subject correctly regis-
tered an input. As shown in FIG. 43, some non-blank
squares indicate a correct input, such as square 4373.
Correct input squares are illustrated with an "X" to indi-
cate that the subject entered an accurate input into an
input device in response to visual information presented
on a display device. As also shown in FIG. 43, some non-
blank squares indicate incorrect input squares, such as
squares 4374 and 4375. Incorrect input squares similar
to square 4375 are shown with vertical lines to indicate
the test subject failed to enter a response in that input
portion corresponding to an active output portion on the
second display device 4130. Incorrect input squares sim-
ilar to square 4374 are shown with horizontal lines to
indicate the subject entered an input on an input portion
that did not correspond to an active output portion on the
second display device. The illustration of FIG. 43 and the
examples of indication markers as described above are
examples only, and are not meant to limit the breadth of
the invention. Further, a visual characterization of a sub-
ject’s test result may not be needed or desired, and is
illustrated.
[0108] Referring now to FIG. 44, a method 4400 of test-
ing and/or training the visual perception span and/or
speed of a subject in accordance with an embodiment.
Although the terms "step" and "block" are used herein
below to connote different portions of methods employed,
the terms should not be interpreted as implying any par-
ticular order among or between various steps herein dis-
closed unless and except when the order of individual
steps is explicitly described.
[0109] At step 4410, visual information comprising a
two-dimensional figure is presented to a subject on a
display device. At step 4420, the responsive input corre-
sponding to the displayed two-dimensional figure may
then be received by an input device. In embodiments, a
single touch-sensitive screen may be used as both a dis-
play device and an input device. At step 4430, a process-
ing component may then compare the received input with
the displayed two-dimensional figure. The steps of meth-
od 4400 may be performed, for example, by a computing
device such as control unit 120 shown in FIG. 1A, in con-
junction with one or more display device and one or more

input device.
[0110] FIG. 45 illustrates a method 4500 for testing
and/or training the visual perception span and/or speed
of a subject in accordance with an embodiment. In step
4510, a subject may be oriented within view of a display
device. The display device may have independently ac-
tivatable display portions in a two-dimensional arrange-
ment. In step 4520, the subject may be oriented within
reach of an input device. The display device of step 4510
and the input device of step 4520 may comprise a single
touch-sensitive display device that both displays infor-
mation to and receives inputs from the subject. The input
device may have independently engagable input portions
in a two-dimensional arrangement. The two-dimensional
arrangement may correspond to the display portions of
the display device. Alternatively, the two-dimensional ar-
rangement may be more
extensive than the display portions, such that the two-
dimensional arrangement may correspond to the dimen-
sions of a number of different display devices.
[0111] At step 4530, a subset of the portions of the
display device may be activated for a first period of time
to provide a first amount of visual information to subject.
In embodiments, "period of time" may refer to a discrete
amount of time. The subset may comprise display por-
tions that may possess varied characteristics, such as
different colors, different sizes, etc. The amount of infor-
mation displayed during step 4530 may directly relate to
the amount of portions included in the subset activated
and/or the characteristics that subset possesses. After a
first period of time, the inputs from the subset may be
registered in an input device in step 4540. A single touch-
sensitive screen may comprise both a display device and
an input device. The inputs registered may comprise a
subset of the input portions of a input device. Step 4540
may occur during a second period of time subsequent to
the period of time of step 4530. After the expiration of the
second period of time, the subject may be locked from
adding any additional inputs. Once inputs have been reg-
istered on an input device, a correspondence between a
subset of activated display portions and a subset of input
portions may be determined based on the inputs regis-
tered during the second period of time.
[0112] Method 4500 may be repeated any number of
times to test and/or train the visual perception speed
and/or span of a subject. The amount of information dis-
played in step 4530 may vary in different iterations of
method 4500 to test/train the perception span of the sub-
ject. The first period of time during which a subset of the
portions of the display device are activated in step 4530
may vary in different iterations of method 4500 to test
and/or train the perception speed of a subject.
[0113] Referring to FIG. 46, a further method 4600 for
testing and/or training the visual perception span and/or
speed of a subject in accordance with an embodiment.
In step 4605, a subject is provided with a viewable display
device capable of displaying two-dimensional represen-
tations. In step 4610, the subject is provided with an ac-
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cessible input device capable of receiving two-dimen-
sional input. A single touch-sensitive screen may com-
prise both a display device and an input device. Alterna-
tively, the two-dimensional input may comprise a series
of buttons and/or touch screen portions at which a subject
may indicate the location on an input device that corre-
sponds with the location at which the subject saw an ac-
tive portion on the display device, and the display device
may comprise any type of monitor, display, etc. In step
4615, visual information comprising a
two-dimensional representation is displayed on the dis-
play device. The amount of visual information displayed
in step 4615 may be controlled for testing and/or training
the visual perception span of an individual. The display
of the two-dimensional representation on the display de-
vice may cease in step 4620. The duration of step 4615
prior to step 4620 may be controlled for testing and/or
training the visual perception speed of an individual.
[0114] In step 4625, a two-dimensional input from the
subject is received at the input device. One or more re-
sponses may be input at a time after the display of the
two-dimensional representation has ceased in step
4620. After the two-dimensional response inputs have
been received at the input device, the responses may be
compared to the two-dimensional representation dis-
played on the display device in step 4630. The compar-
ison may be used to make a determination as to the de-
gree of correspondence between the two-dimensional
response inputs and the two-dimensional representation
displayed on the display device. The degree of corre-
spondence may be stored in step 4635. In addition, the
time at which the responsive two-dimension input was
received may be stored in step 4640, which may be used
as a indication of quickness of a response.
[0115] At step 4645, a determination may be made as
to whether the testing and/or training of the visual per-
ception span and/or speed of the subject is complete. If
the testing and/or training is not complete, method 4600
may return to step 4610. If, however, the testing and/or
training is complete, method 4600 may proceed to step
4650 and calculate a performance score using informa-
tion such as, for example, the degree of correspondences
between the two-dimension response inputs and the two-
dimensional representations displayed on the display de-
vice. The duration of time during which visual information
was displayed, the quickness of a response, prior testing
and/or training by the subject or others, etc., although
only a portion of these types of information may be used.
[0116] Referring now to FIGS. 47A - 47C, a system
4700 for testing and/or training the visual perception span
and/or speed of a subject 4790 is illustrated. System 4700
may use a touch-sensitive screen 4740 as both a display
device and an input device in testing and/or training the
visual perception span and/or speed of subject 4790,
which permits subject 4790 to utilize his sensory memory
in testing and/or training.
[0117] Touch-sensitive screen may be rigidly affixed
or adjustably attached to kiosk 4710. A control unit 4720

may connect to touch-sensitive screen via connection
4742. Control unit 4720 may comprise any type of com-
puting device, or multiple computing devices, with a proc-
essor(s), a storage device(s), a network connection(s),
etc. Connection 4742 may comprise any type of wired or
wireless connection.
[0118] Control unit 4720 may cause touch-sensitive
screen 4740 to display spatially arranged visual indicia,
such as first indicia 4760, second indicia 4761, third in-
dicia 4762, and fourth indicia 4763. Control unit 4720
may also receive touch inputs from touch-sensitive
screen 4740, such as first selection 4770, second selec-
tion 4771, third selection 4772, and fourth selection 4773.
Of course, subject 4790 may not necessarily successfully
register inputs correctly corresponding to displayed vis-
ual indicia. As described above, control unit may meas-
ure both the accuracy of the selections by subject 4790
to obtain a measure of the perception span of subject
4790, and more or less visual information may be includ-
ed in different testing/training iterations. Also as de-
scribed above, the duration of time during which visual
indicia are displayed may be varied by control unit 4720
to provide a measure of the perception speed of subject
4790. Further, the time required for subject 4790 to pro-
vide a response may be measured and recorded.
[0119] Referring now to FIG. 48, a further embodiment
of a display device capable of displaying varying amounts
of visual information for use in testing and/or training the
visual perception span and/or speed of a subject is illus-
trated. Display device 4800 may display a plurality of vis-
ual indicia in a two-dimensional spatial arrangement to
provide visual information to a subject. Display device
4800 may be touch-sensitive, so as to enable a subject
to register inputs corresponding to the information dis-
played at a prior time by touching the display device 4800.
The indicia illustrated in the example of FIG. 48 comprise
individual circles that may be active or inactive, although
other types of indicia that may possess various traits be-
yond simply active or inactive may be used. In use, a
subset of the indicia of display device 4840 may be ac-
tivated for a first period of time and thereafter deactivated,
at which time a subject may attempt to touch portions of
display device 4800 previously activated. As illustrated
in FIG. 48, indicia may be arranged in expanding con-
centric circles, such as first circle 4810, second circle
4820, and third circle 4830. First circle 4810 may contain
a first plurality of indicia, such as first indicia 4815. Sec-
ond circle 4820 may contain a second plurality of indicia,
such as second indicia 4825. Third circle 4830 may in-
clude a third plurality of indicia, such as third indicia 4835.
More or fewer concentric circles than the three illustrated
in FIG. 48 may be used, and any given concentric circle
may contain more or fewer indicia than illustrated in FIG.
48. The use of a plurality of concentric circles, each con-
taining a predetermined maximum amount of possible
visual information, in this case a predetermined number
of indicia, permits the amount of visual information pre-
sented during the testing and/or training of the visual per-
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ception span and/or speed of a subject to be adjusted to
contain more or less visual information for particular it-
erations by including indicia within more or fewer circles.
For example, a testing and/or training session may com-
mence using only visual indicia within the first circle 4810.
After the subject has correctly responded to a predeter-
mined number of displays of visual information within first
concentric circle 4810, further testing and/or training it-
erations may be performed using indicia included within
both first concentric circle 4810 and within second con-
centric circle 4820. If the subject successfully respond to
such iterations, the subject may thereafter perform test-
ing and/or training iterations using the first concentric cir-
cle 4810, the second concentric circle 4820, and the third
concentric circle 4830. Of course, testing and/or training
iterations may begin using the maximum amount of pos-
sible information and reduce the presented information
through the course of testing and/or training, or testing
and/or training iterations may be distributed in other fash-
ions that vary between more and less information being
displayed to a subject.
[0120] Referring now to FIG. 49, a further method for
testing and/or training the visual perception span and/or
speed of a subject utilizing multiple levels is illustrated.
Method 4900 may utilize concentric circles of indicia,
such as illustrated in FIG. 48, to vary the spatial range
of information displayed in an iteration, but method 4900
may be adapted to use other displayed configurations
that vary the amount of information displayed for any giv-
en iteration, the difficulty of perceiving the displayed in-
formation, the amount of time for which a given informa-
tion set is displayed, or otherwise varies the difficulty of
an iteration. In step 4910, the visual perception span
and/or speed of a subject may be tested and/or trained
within a predetermined spatial range. The predetermined
spatial range in step 4910 may comprise, for example,
the first circle 4810 illustrated in FIG. 48. In step 4920 a
determination is made as to whether the level is com-
plete. The determination of step 4920 may be based upon
criteria such as the number of iterations at an earlier level
that have been performed, number of accurate respons-
es provided at an earlier level, the accuracy of prior re-
sponses, etc. If the conclusion of step 4920 is that the
level is not complete, method 4900 may return to step
4910. If the conclusion of step 4920 is that the level is
complete, method 4900 may proceed to step 4930. Step
4930 determines whether to advance another level. If the
conclusion of step 4930 is to advance a level, method
4900 proceeds to step 4940, which increases the prede-
termined visual range for visual perception span and/or
speed testing and/or training. For example, step 4940
may increase the spatial range to include both the first
circle 4810 and the second circle 4820 illustrated in FIG.
48. Thereafter, method 4900 returns to step 4910 using
the increased spatial range. If the determination of step
4930 is not to advance a
level, method 4900 may proceed to step 4950 of record-
ing the performance of the subject. Of course, step 4950

may be performed contemporaneously with other meas-
urements. Method 4900 may thereafter proceed to step
4960 of outputting the performance of a subject. Step
4960 may comprise displaying a score on a display de-
vice, printing a report of the performance of the subject,
making an electronic record of the subject’s performance
on a local storage media or on a remote server or storage
media, or any other way of providing a measure of per-
formance of the subject for contemporaneous or subse-
quent use.

EYE-HAND COORDINATION TESTING AND/OR 
TRAINING

[0121] Eye-hand coordination involves an individual’s
ability to respond to a visual stimulus. While aspects may
be utilized to test and/or train other types of coordination
(for example, eye-foot coordination), it shall be generally
described herein in the context of eye-hand coordination
testing and/or training.
[0122] A series of visual indicia may be displayed on
a touch sensitive screen. A subject participating in the
testing and/or training may make appropriate responses
to the indicia, for example, by attempting to touch the
indicia where they are displayed on a touch screen with
their hands and/or fingers. Characteristics of the indicia,
such as their color, may indicate that different responses
are appropriate or that the indicia should be disregarded
entirely (e.g., go/no-go testing). For example, a red dis-
played indicia may require no response, while a green
indicia may require a physical contact. Further charac-
teristics may require a particular hand or motion to be
deemed appropriate.
[0123] Embodiments may determine both the speed
with which a subject responds appropriately to an indicia
and the accuracy with which a subject responds to the
indicia. For example, subjects may be fast but not accu-
rate such that an athlete recognizes when an indicia is
displayed and therefore contacts a display screen as an
input, but the contact is not within a predefined area of
the displayed indicia. In the alternative, a subject may be
accurate but not fast such that the subject requires a
period of time to identify
the indicia and to make contact within a predefined area
of the displayed indicia. As a result, it may be desirable
to measure, record, and score the accuracy and/or speed
of an subject’s eye-hand coordination. Accuracy of an
subject’s eye-hand coordination refers to the individuals
ability to move his or her hand to the location indicated
by the indicia. The speed of a subject’s eye-hand coor-
dination refers to the time laps required for an individual
to make a response to a displayed indicia. Speed and
accuracy may differ in a given individual, even in com-
parison to other individuals.
[0124] Referring now to FIG. 50, aspects relating to
the measurement of distance between a displayed indicia
and a touch response are illustrated. Indicia 5015 pos-
sesses a center 5016. As illustrated in FIG. 50, a subject
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is attempting to touch indicia 5015 with his or her finger
5017, which contacts screen 5010 at a point centered at
point 5018. As can be seen in FIG. 50, touch point 5018
does not exactly match indicia center 5016. The distance
between center 5016 of indicia 5015 and center 5018 of
touch by finger 5017 may be calculated to determine the
accuracy of a touch response.
[0125] In an exemplary embodiment, a subject’s con-
tact that occurs within a distance 5020 of the center point
5016 of indicia 5015 is within a predefined threshold. For
example, the distance 5020 may coincide with the radius
of indicia 5015 if indicia 5015 is a circular indicia. How-
ever, the distance 5020 may represent any distance from
the center point 5016, such as a distance greater than
or less than a graphical representation (e.g., area repre-
sented by indicia 5015) of an indicia is contemplated.
[0126] Additionally, it is contemplated that an indicia,
such as the indicia 5015 may be presented at any location
of a display (e.g., screen 5010) at any given time during
a testing or training activity. For example, to prevent an-
ticipation or memorization by a subject, an indicia for eye-
hand coordination testing and/or training may be present-
ed in pseudo random location at irregular intervals. Ad-
ditionally, the varied location at which an indicia is dis-
played allows for all regions of a subject’s field of view
of view to be tested and/or trained. Therefore, if certain
gaze angles are determined to need additional or less
testing/training, an activity may be created with such a
limitation as a condition. For example, certain sports may
require more emphasis to be placed on eye-hand coor-
dination at particular locations of a subject’s field of gaze,
as such, a testing and/or training activity may be tailored
to satisfy such a requirement.
[0127] Similarly, performance may be analyzed based
on field of view / gaze angle. Metrics may be collected
and maintained based on responses provided by a sub-
ject at various locations that include various gaze angles
for the subject. As a result, the metrics may be analyzed
to indicate which locations and resulting gaze angles of
the subject that varied relative to other or surrounding
locations and resulting gaze angles. As previously dis-
cussed, this may be emphasized depending on the type
of activity customarily associated with the subject’s sport.
[0128] As previously discussed, it is contemplated that
speed and/or accuracy of a subject may be tested and/or
trained. For example, the testing of speed may include
beginning a timer when an indicia is presented to when
a subject provides an input. In an exemplary embodi-
ment, the speed of a subject is only calculated when the
point of contact is within a predefined distance of the an
indicia. In an alternative embodiment, speed is deter-
mined regardless of the accuracy and/or correctness of
a subject’s input. Similarly, the measurement of accuracy
may include a binary result where a positive input results
when a subject provides an input within the visual indicia
and a negative input results when the subject provides
an input outside of the presented indicia. In yet another
embodiment, accuracy is measured based on a distance

from a center point of a displayed indicia or from a dis-
played indicia in general. In this exemplary embodiment,
a bulls eye type pattern may be employed so that the
greater the radial distance from a center point of a target
in which an input is provided, the lower a resulting accu-
racy is for the subject.

GO/NO-GO TESTING AND/OR TRAINING

[0129] Go/no-go testing and/or training is an activity in
which a subject is provided with an indicia of changing
characteristics, depending on currently presented char-
acteristics, the subject is expected to provide or not pro-
vide an input. For example, a previous discussed with
respect to FIGs. 10I and 10J, an indicia may be presented
to a subject that has a first property or a second property.
Depending on the property of the indicia, the subject is
expected to provide a response or no response. For ex-
ample, a subject may be instructed to provide an input,
e.g., make contact with a touch screen, when an empty
circle (e.g., FIG. 10J) is presented. The instructions may
additionally indicate that the subject is not intended to
provide an input when a solid circle (e.g., FIG. 10I) is
presented.
[0130] In addition to monitoring and recording the abil-
ity of a subject to correctly identify the proper "go" indicia,
it may be desirable to monitor and record the ability of
the subject to correctly abstain from providing an input
when a "no go" indicia is presented. In this manner, both
false positives and false negatives may be monitored.
[0131] Similar to other testing and training activities
discussed herein, it is contemplated that an indicia pre-
sented to a subject may be located at a pseudo random
location within a display screen. The irregularity of display
location inhibits a subject from anticipating, which may
alter results. Additionally, effects of gaze angle may be
incorporated into an analysis of a go/no go activity when
the indicia covers a greater area of a display screen. How-
ever, it is contemplated that an indicia may be presented
in a constant or at least logical location to eliminate one
or more variables (e.g., target capture time). Further, the
time for which an indicia is displayed to a subject may
also be varied so that it is random, constant, or varied.
For example, the time for which a indicia is displayed
may be held at a constant interval, but the time between
displaying of multiple indicia may be varied to reduce
anticipatory effects on the results.
[0132] In yet another exemplary embodiment, the
characteristics or properties of an indicia may be altered
at any point, systematically or randomly. For example,
shape, color, shading, brightness, orientation, size, or
other attributes of an indicia may be altered, amended,
or changed in whole or in part. In an exemplary embod-
iment, multiple characteristics of an indicia are changed
at any given presentation. Further, a subject may be pro-
vided with multiple "go" characteristics and multiple "no
go" characteristics, such that the subject is responsible
for identify multiple properties when determining if to pro-
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vide an input.
[0133] In addition to monitoring the ability to correctly
identify, by touching the displayed indicia, the time in
which a subject requires to provide an input may also be
monitored. In an exemplary embodiment, an indicia may
be presented for a first time period but a subject provides
an input within a second time period. The second time
may be more or less than the first time. Therefore, in an
embodiment, regardless if the first or second time is long-
er, if an input is received within a predefined threshold,
an input is recorded. However, in an additional embodi-
ment, it is contemplated that the second time period must
be equal to or less than the first time period in order for
the input to be recorded.
[0134] Therefore, in an exemplary embodiment, a sub-
ject is instructed to provide an input when a first property
is presented on an indicia and to abstain from providing
an input when a second property (or lack of the first prop-
erty) is presented (or not presented) on the indicia. The
subject may provide an input by way of contacting a touch
screen display or a multi-touch device to indicate a go /
no go input. It is contemplated that additional inputs dis-
cussed herein may be implemented. As the subject views
a display screen, an indicia including one or more prop-
erties is presented to the subject by way of the display
screen. The subject then must determine if the indicia
indicates a "go" or a "no go" indicia by the characteristics
(or lack of characteristics). At the point the subject makes
a determination, the subject then provides (or abstains)
an input indicating go and/or no go. A determination is
then made by a computing device if the input corresponds
with an appropriate input. Based on this determination,
one or more metrics are calculated. The process may
continue for a defined or systematic number of iterations
prior to completing the activity. Upon completion, one or
more metrics may be calculated for the subject.

REACTION TIME TESTING AND/OR TRAINING

[0135] Referring now to FIGS. 51A - 51D, an example
of the use for reaction time testing and/or training is illus-
trated. The examples illustrated in FIGS. 51A - 51D may
utilize the second touch-sensitive screen of kiosk. As il-
lustrated in FIG. 51A, screen 5100 may display a first
target 5130 and a second target 5140. First target may
comprise the starting point for the hand 5120 of subject
5110. In testing or training subject may place his or her
hand 5120 upon first target 5130 until an indication is
provided to react by placing hand on second target. In
the example illustrated in FIG. 51A, reaction time testing
and/or training has begun with first target 5130 having a
first state, in this instance black, and second target 5140
having a first state in this case white. In FIG 51B, the
state of first target 5140 has changed to white and the
state of second target 5130 has changed to black. In the
example presently illustrated, this change in color is the
indication for subject to attempt to move his or her hand
from first target to second target as quickly as possible.

FIG. 51C illustrates the hand 5120 of subject as it moves
from first target to second target. FIG. 51D illustrates the
completion of the hand 5120 movement task by subject
from first target 5130 to second target 5140. The use of
a touch-sensitive screen, such as second display device
of kiosk, permits the unified testing and/or training system
to record the time at which the signal is provided to subject
(in this instance, the changing of state of first target and/or
second target), the time at which hand of subject leaves
first target, and the time at which the hand of subject
contacts second target. Of course, other indications may
be given for subject to move hand from first target to
second target, such as other changes in visual properties
of the targets, a stimuli such as a sound or visual stimuli,
or even the appearance of
the second target. For example, second target need not
be visually displayed at the outset of reaction time testing
and/or training, but may instead appear as the indication
to subject to move his or her hand. In such an instance,
the second target may appear at a variety of locations
upon display device

MULTI-TOUCH INPUT DEVICE/HAND HELD DISPLAY 
DEVICE FOR USE AS INPUT DEVICE AND/OR OUT-
PUT DEVICE

[0136] .Embodiments relate to systems, methods, and
computer storage media for receiving an input to a sen-
sory test by way of a touch-screen device having memory
and a processor. The method may comprise receiving
instruction by way of a wireless communication protocol
from a sensory testing and training device. The instruc-
tions are comprised of a command to display a graphical
element on the touch-screen device. The method may
also include displaying the graphical element on a display
surface of the touch-screen device. The method may ad-
ditionally include receiving an input from a subject in the
form of a physical contact between the subject and the
display surface of the touch-screen device. The input is
in response to a sensory test or a sensory training activity.
The method may also include communicating the input
to the sensory training device utilizing the wireless com-
munication protocol.
[0137] A sensory input touch device is a touch-screen
device capable of receiving an input from a subject. For
example, a sensory input touch device may include a
capacitive display screen that is capable of sensing one
or more contacts that may be transformed into one or
more indications of a subject’s intent. A touch-screen de-
vice may implement a variety of techniques to identify a
subject’s input. For example, a touch screen may rely on
technologies such as a resistive, a capacitive, a surface
acoustic wave, infrared, strain gauge, dispersive signal
technology, and acoustic pulse recognition. Generally, a
touch-screen device is capable of displaying one or more
graphical elements in an area that is functional to receive
an input, such as a touch. An exemplary touch-screen
device 104 may include an IPOD TOUCH available from
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the Apple Corporation of Cupertino, California. Similarly,
an exemplary touch-screen device 104 may include gam-
ing counsels (e.g., PLAYSTATION PORTABLE available
from the Sony Computer Entertainment Inc. of Japan)
[0138] Additionally, the sensory input touch device is
capable of communicating wirelessly with one or more
components and devices of a unified vision testing and/or
training system. For example, a sensory input touch de-
vice may be functional to communicate utilizing an Inter-
net Protocol (IP) such as Transport Control Protocol
(TCP) or User Datagram Protocol (UDP). UDP may be
referred to as a Universal Datagram Protocol. UDP is a
minimal message-oriented transport layer protocol that
is documented in IETF RFC 768. Typically, UDP allows
for a connectionless communication that facilitates quick
communication of data. As a result, UDP may be desir-
able for a touch-screen device to use in the communica-
tion of user input to reduce system-induced latency. For
example, it is desired to reduce system-induced latency
resulting from a sensory test measuring reaction time
where a computing device instructs a sensory input touch
device to display a graphical image and the sensory input
touch device then must communicate back a user input
in response to the graphical image. The subject’s reac-
tion time may be affected based on delays associated
with communications between a sensory input touch de-
vice and a computing device. Therefore, a protocol, such
as UDP that minimizes system-induced latency may be
advantageous.
[0139] Turning to FIG. 52 that illustrates a subject 5204
entering an input 5206 to a touch-screen device 5202 in
response to a graphical element 5210 displayed from a
sensory testing and training device 5208 in accordance
with an exemplary embodiment. In an exemplary embod-
iment, the subject 5204 is positioned a predefined dis-
tance 5212 from the sensory testing and training device
5208. For example, one or more sensory testing and
training activities may require the subject to be positioned
a particular distance from the sensory testing and training
device 5208.
[0140] Because of the predefined distance 5212, the
touch-screen device 5202 may communicate utilizing a
wireless connection. In an exemplary embodiment, the
wireless connection is advantageous in order to allow
the subject to participate in a sensory test or training ac-
tivity that may be hindered as a result of a tether or wired
connection.
[0141] In an exemplary embodiment, the subject 5204
is positioned the predefined distance 5212 from the test-
ing and training device 5208 in order to participate in a
sensory test or sensory training activity. The sensory test-
ing and training device 5208 displays, on a display, one
or more graphical elements 5210 that are intended to be
perceived by the subject 5204. Because of the subject’s
5204 perception of the graphical elements 5210, the sub-
ject enters the input 5206 into the touch-screen device
5202. For example, when the subject desires to indicate
a graphical element at the top of the display should be

selected, the subject 5204 may touch the touch-screen
device in a manner prescribed by the touch-screen de-
vice to indicate a selection of the graphical element at
the top.
[0142] Turning to FIG. 53 that illustrates a sensory in-
put touch device 5300 in accordance with embodiments.
The sensory input touch device 5300 is a touch-screen
device. The sensory input touch device 5300 is com-
prised of a display surface 5302. The display surface
5302 is functional to display one or more graphical ele-
ments and receive a subject’s input. The sensory input
touch device 5300 is illustrated with cut-away lines to
illustrate that the sensory input touch device 5300 is not
limited to a particular size or shape. Further, the cut-away
lines also illustrate that an origin, as discussed below, is
not limited to a particular location or area of a sensory
input touch device 5300.
[0143] In an exemplary embodiment, the sensory input
touch device 5300 is functional to receive a subject’s in-
put in the form of a slide touch. A slide touch consists of
contact being made at an initial point on the display sur-
face 5302 with contact being maintained across the dis-
play surface 5302 to a second point. For example, a sub-
ject may place a finger at the center of the display surface
5302 and drag the finger across the display surface 5302
to the right. Such a drag may indicate a directional "right"
input. It is understood that the "origin" of the display sur-
face 5302 may be at any point on the display surface
5302. For example, the origin, in an exemplary embodi-
ment, is located at a point of initial contact by a user.
Therefore, the origin on which a directional input or other
input is based may be at any location of the display sur-
face 5302.
[0144] In an embodiment, the direction of a drag is
identified based on the degree from an orthogonal axis
in which the contact travels. For example, contact that is
maintained from a first point to a second point that is
located to the right within 15 degrees from a horizontal
axis of the display surface 5302 is a directional "right"
command. The display surface 5302 may be comprised
of an up portion 5308, a right portion 5310, a down portion
5312, and a left portion 5314. The portions center along
one of the orthogonal axis 5304 and 5306. For example,
the down portion 5312 is centered on the vertical axis
5306. The down portion 5312 radiates from an origin at
a predefined degree 5316. The predefined degree 5316
is an angle at which the down portion 5312 extends from
the axis on which it is centered (i.e., vertical axis 5306).
The predefined degree 5316 may also be expressed rel-
ative to the axis dissecting an associated portion; there-
fore, an angle within a certain number of degrees of an
axis represents a predefined angle twice the number pre-
sented. For example, if a right indication may be ex-
pressed with a movement within 7.5 degrees of the hor-
izontal orthogonal axis 5304, then a predefined angle of
15 degrees is used as it includes both 7.5 degrees above
and below the axis. It is contemplated that the orientation
of the input touch device 5300 may determine what por-
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tion coincides with a particular direction. For example, if
the input touch device 5300 is in a rectangular shape,
when the device is oriented in a portrait manner, the "up"
portion may coincide with the upper short side of the rec-
tangle. While, if the device is oriented in a landscape
manner, then the upper long side of the rectangle may
coincide with the "up" portion.
[0145] In an exemplary embodiment, portions, such as
the up portion 5308, the right portion 5310, the down
portion 5312, and the left portion 5314 are nonoverlap-
ping portions that do not share a common point on the
display surface 5302. However, it is appreciated that an
origin point at which an initial point of contact is made is
an area that may be common to two or more of the por-
tions because it is an intersection of various portions.
Additionally, the origin may include a predefined radius
extending from the initial point of contact in which no one
portion is identified as being exclusive to that area. Fur-
ther, the display surface may include one or more non-
input portions, such as portion 5318. Portion 5318 is a
portion that is located between the up portion 5308 and
the left portion 5314. In an exemplary embodiment, an
input identified as being associated with the portion 5318
is a null input that is not associated with a direction. For
example, an input that is identified as being in the portion
5318 falls outside of a level of confidence that the input
is intended to be associated with either the up portion
5308 or the left portion 5314. Therefore, noninput por-
tions may exist between various input portions to provide
confidence that a sensed input has a particular intent.
[0146] Further, in an exemplary embodiment, the pre-
defined angle that defines one or more of the portions
provides a range in which a user may enter an input. For
example, in order to compensate for inaccuracies in hold-
ing an input device or inaccuracies of the user providing
an input, the range as defined by an angle allows for the
input to deviate from a precise axial movement. There-
fore, if a user is not holding the input touch device in an
apparent alignment with a customary level position, then
a customary user input in an "up" direction would not
correspond with the vertical axis 5306. However, be-
cause the "up" portion 5308 is defined by an angle theta,
a user input may be identified as being an "up" input when
the input is within the "up" portion 5308. Further, because
a user may not be concerned with providing precise or
exact directional indications, a range defined by an angle
(e.g., angle 5316) allows for imprecision and inexactness
of an input.
[0147] In an exemplary embodiment, an origin defined
by the intersection of the orthogonal axis 5304 and 5306
is positioned at an initial point of contact on the display
surface 5302. Therefore, regardless of the initial point of
contact, the directional intent of a subject may be deter-
mined. While the various portions (e.g., 5308, 5310,
5312, 5314) are not displayed by the sensory input touch
device 5300 in an exemplary embodiment, they are illus-
trated herein to provide clarity to the discussion. In an
additional embodiment, one or more portions or visual

elements may be displayed to aid a subject in providing
an input consistent with the subject’s intention.
[0148] Additionally, in an exemplary embodiment, one
or more tactile guides may be associated with the input
touch device 5300. For example, a protective cover may
encase the input touch device 5300 that provides an
opening for the display surface 5302 to be contacted by
a user. The opening provided by the protective case may
be limited to an active or useable area of the display
surface 5302. Additionally, one or more linear, polygonal,
or curvilinear surfaces may be coupled to the input touch
device 5300 in order to provide tactile indications as to
orientation, useable area, or axial locations of the input
touch device 5300.
[0149] The input touch device 5300 may also include
an audible emitter, such as a speaker. The audible emit-
ter may produce one or more sounds, such as feedback
to a user. The sounds may be used to provide interfer-
ence, distractions, or information for use in the sensory
training and/or testing.
[0150] Turning to FIG. 54 that illustrates a second sen-
sory input touch device 5400 in accordance with an ex-
emplary embodiment. The sensory input touch device
5400 includes a display surface 5402 that is functional
to display one or more graphical elements 5404. For ex-
ample, sensory input touch device 5400 displays ele-
ments 5406, 5408, and 5410. The elements 5406-610
are visually present on the display surface 5402 as part
of a sensory testing or sensory training activity. In an
exemplary embodiment, a subject contacts the sensory
input touch device 5400 at locations relative to each of
the points 5406-5410 as an input. For example, an ex-
ternal display associated with a sensory testing and train-
ing device that is a predefined distance from the subject
may display three graphical elements at locations that
coincide with the graphical elements 5406-5410 selected
by the subject. Therefore, the sensory input touch device
5400 may display one or more graphical elements to aid
in the subject providing an input. Additionally, the sensory
input touch device 5400 may display one or more graph-
ical elements as part of a sensory test or a sensory train-
ing activity.
[0151] Turning to FIG. 55 that illustrates a block dia-
gram depicting a method 5500 for receiving an input to
a sensory test by way of a touch-screen device utilizing
a computing device having memory and a processor in
accordance with an embodiment. At a step 5502, a touch-
screen device receives instructions comprised of a com-
mand to display a graphical element. For example, a sen-
sory testing and training device may desire for instruc-
tional or tutorial information to be displayed on the touch-
screen device. Additionally, a graphical element repre-
senting a start command may be displayed by the touch-
screen device. In an exemplary embodiment, the graph-
ical element is stored within the touch-screen device and
the graphical element is accessed as a result of the com-
mand. For example, the instructions may include com-
puter executable code that includes a command to dis-
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play a particular image file stored within the touch-screen
device. At a step 5504, the touch-screen device displays
the graphical element on a display surface. For example,
the graphical element may be rendered from a data file.
In an exemplary embodiment, the instructions are re-
ceived by way of a wireless communication protocol.
[0152] At a step 5506, the touch-screen device re-
ceives an input from a subject in the form of a physical
contact between the subject and the display surface. For
example, a subject may desire to provide a particular
command as a result of one or more sensory stimulations
presented as part of sensory testing or training, and as
a result, the subject makes contact with the touch-screen
device to signal an input.
[0153] At a step 5508, the touch-screen device com-
municates the input to a sensory training device utilizing
a wireless communication protocol. In an exemplary em-
bodiment, the touch-screen device communicates an in-
terpreted command from the input. For example, the
touch-screen device analyzes the input from the subject
and determines the intent of the subject based on one or
more predefined criteria, rules, and/or tolerances.
[0154] Turning to FIG. 56 that illustrates a block dia-
gram depicting a method 5600 for wirelessly receiving
an input in response to a sensory training activity from a
subject at a touch-screen device in accordance with an
exemplary embodiment. At a step 5602, a sensory train-
ing device displays a graphical element used as part of
a sensory training activity. At a step 5604, the sensory
training device receives an input from a subject that is
using a touch-screen device. For example, in response
to the graphical element displayed at the step 5602, a
subject may provide a response, which is entered into a
touch-screen device by the subject making contact with
the touch-screen device. The touch-screen
device in this example may then wirelessly communicate
the input to the sensory training device.
[0155] At a step 5606, the sensory training device de-
termines a command based on the input. For example,
the input may be in a format effectively communicated
by way of a wireless communication protocol, but the
input is not in a format useable in the analysis of sensory
training results, therefore the input is interpreted to a com-
mand that is useable by the sensory training device. For
example, a numerical indicator may be communicated
from the touch-screen device as an input. The numerical
indicator is interpreted to represent a particular direction-
al input (e.g., right, left, up, down). At a step 5608, the
command is processed. For example, the command is
processed by a computing device of the sensory training
device to provide a result that may be analyzed relative
to the graphical element previously displayed.
[0156] At a step 5610, the sensory training device com-
municates a feedback to the touch-screen device. For
example, upon the successful processing of the com-
mand, a confirmation feedback may be communicated
to the touch-screen device. In an exemplary embodi-
ment, the feedback includes a command to produce an

audible tone that represents the input has been received
and processed. In an additional embodiment, the feed-
back may be an instruction to display a particular graph-
ical element at the touch-screen device. Further, the
feedback may include tactile feedback such as a vibra-
tory sensation or other vibration-type input. For example,
upon successful interpretation of an input command, the
touch-screen device may vibrate in a first manner to in-
dicate successful interpretation of an input. Additionally,
it is contemplated that various vibrations (e.g., pulses,
constant, intermittent, any combination thereof) may be
utilized to indicate various meanings. For example, on a
time exercise a low-time warning may be provided a sec-
ond vibration type, an incorrect response may be a third
vibration type, and a correct response is a fourth vibration
type. Further, it is contemplated that combinations of
feedback may be employed. For example, audible tones
may be provided for correct feedback, vibrations may be
provided for incorrect feedback, and a combination of
vibration and audible feedback may be provided for ex-
piration or completion of an activity.
[0157] At a step 5612, an instruction is communicated
from the sensory training device to the touch-screen de-
vice. The instruction is a command to display a graphical
element on the touch-screen device. For example, the
touch-screen device may display a graphical element
used as part of a sensory training activity (e.g., training
object, instructions, input guides). At a step 5614, the
sensory training device receives a second input from the
subject. For example, in response to the graphical ele-
ment displayed at the touch-screen device, the subject
may provide input.

Claims

1. A system (100) for testing or training the visual abil-
ities of an individual (190), the system comprising:

a first display device (130) that displays at least
a first type of visual indicia (3160);
a second display device (140) that displays at
least a second type of visual indicia (3260);
a first input device (150) that receives a first type
of input;
a second input device that receives a second
type of input; and a control unit (120) operably
connected to the first display device (130), the
second display device (140), the first input de-
vice (150), and the second input device, the con-
trol unit (150) operable to cause the first display
device (130) to display at least one indicia of the
first type of visual indicia, to cause the second
display device (140) to display at least one indi-
cia of the second type of visual indicia, to receive
inputs of the first type from the first input device,
and to receive inputs of a second type from the
second input device;
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characterized by:

a supportive frame (115);
wherein the first display device (130) is a high
resolution monitor rigidly affixed to the support-
ive frame (115) at the approximate eye level of
the individual; the second display device (1140)
is a widescreen monitor adjustably affixed to the
supportive frame (115), the widescreen monitor
being wider and taller than the high resolution
monitor, the widescreen monitor being adjusta-
ble to at least a first position in which the high
resolution monitor is viewable by the individual
(190) without occlusion by wide screen monitor,
and a second position in which the wide screen
monitor completely occludes the high resolution
monitor from the view of the individual (190);
and wherein the control unit (120) is operable to
cause the display of at least one of the first type
of visual indicia on the high resolution monitor
while the wide screen monitor is in the first po-
sition and to cause the display of at least one of
the second type of visual indicia on the wide
screen monitor when the wide screen monitor
is in the second position; the first input device
(150) is capable of being engaged by the indi-
vidual (190) in response to displayed first type
visual indicia while the individual (190) is visually
far from the displayed first type visual indica; and
the second input device capable of being en-
gaged by the individual (190) in response to dis-
played second type visual indica while the indi-
vidual is visually near to the displayed second
type visual indicia.

2. The system (100) for testing or training the visual
abilities of an individual (190) of claim 1, wherein the
first input device (150) comprises a multi-touch de-
vice, optionally wherein the second display device
(140) and the second input device comprise a single
touch-sensitive screen.

3. The system (100) for testing or training the visual
abilities of an individual (190) of claim 2, wherein the
multi-touch device further comprises a third display
device that displays at least a third type of visual
indicia.

4. The system (100) for testing or training the visual
abilities of an individual (190) of claim 1, wherein;
the widescreen monitor and the second input device
comprise a touch-sensitive display device.

5. A method using a system (100) according to any of
claims 1 to 4, for testing the visual abilities of an
individual (190), the method comprising:

at a first time, displaying at least one first visual

indicia having a first trait using a first display de-
vice viewable by the individual, the first display
device being a first distance from the individual
(310); in response to the display of the at least
one first visual indicia, receiving a first input from
the individual at a first input device, the first input
having a trait that may correspond to the first
trait of the first visual indicia;
determining whether the trait of the first input
corresponded to the first trait of the first visual
indicia;
at a second time, displaying at least one second
visual indicia having a second trait using a sec-
ond display device viewable by the individual,
the second display device being a second dis-
tance from the individual (320);
in response to the display of the at least one
second visual indicia, receiving a second input
from the individual at a second input device;
the second input having a trait that may corre-
spond to the second trait of the second visual
indicia, determining whether the trait of the sec-
ond input corresponded to the second trait of
the second visual indicia; and
outputting the determination as to whether the
trait of the first input corresponded to the first
trait of the first visual indicia and the determina-
tion as to whether the trait of the second input
corresponded to the second trait of the second
visual indicia.

6. The method for testing the visual abilities of an indi-
vidual (190) of claim 5, further comprising: determin-
ing the time elapsed between the first time and the
receiving of the first input; determining the time
elapsed between the second time and the receiving
of the second input; and outputting the time elapsed
between the first time and the receiving of the first
input and the time elapsed between the second time
and the receiving of the second input; and preferably
wherein:

the first distance from the first display device to
the individual comprises approximately optical
infinity; and
the second distance from the second display de-
vice to the individual comprises a visually near
distance.

7. The method for testing the visual abilities of an indi-
vidual (190) of claim 5, wherein: receiving the first
input comprises using a multi-touch device, and re-
ceiving the second input comprises using a touch
sensitive display device as the second display de-
vice; and preferably wherein the multi-touch device
further comprises a third display device.

8. The method of claim 4, including administering at
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least one of a first group of vision testing tasks using
the first and second display devices.

9. The method for testing the visual abilities of an indi-
vidual (190) of claim 8, wherein: the first input device
comprises a multi-touch device; and the second dis-
play device and the second input device comprises
a touch-sensitive display device.

10. The method for testing the visual abilities of an indi-
vidual (190) of claim 9, wherein:

the first group of vision testing tasks comprises
tasks that test; static visual acuity, contrast sen-
sitivity, and depth perception; and
the second group of vision testing comprises
tasks that test; visual perception speed, visual
perception span, eye-hand coordination, go/no-
go, and reaction time; and preferably further
comprising:
administering at least one of a third vision testing
task (330) using the first display device and the
multi-touch device to display visual information.

11. The method for testing the visual abilities of an indi-
vidual (190) of claim 10, further comprising: admin-
istering at least one of a fourth vision testing task
using the second display device to display visual in-
formation and the multi-touch device to receive re-
sponses to displayed visual information (340); and
preferably wherein:

the at least one of a third vision testing tasks
comprises at least one task that tests near-far
quickness; and
the at least one of a fourth vision testing tasks
comprises at least one task that tests target cap-
ture.

12. The method for testing the visual abilities of an indi-
vidual (190) of claim 11, further comprising: admin-
istering at least one of a fifth vision testing task using
equipment that measures the near-point of conver-
gence of the individual.

Patentansprüche

1. System (100) zum Testen oder Trainieren der Seh-
fähigkeit eines Individuums (190), wobei das System
umfasst:

eine erste Anzeigevorrichtung (130), die min-
destens eine erste Art von visuellen Zeichen
(3160) anzeigt;
eine zweite Anzeigevorrichtung (140), die min-
destens eine zweite Art von visuellen Zeichen
(3260) anzeigt;

eine erste Eingabevorrichtung (150), die eine
erste Art von Eingabe entgegennimmt;
eine zweite Eingabevorrichtung, die eine zweite
Art von Eingabe entgegennimmt; und

ein Steuergerät (120) in Wirkverbindung mit der ers-
ten Anzeigevorrichtung (130), der zweiten Anzeige-
vorrichtung (140), der ersten Eingabevorrichtung
(150) und der zweiten Eingabevorrichtung, wobei
das Steuergerät (150) dazu betreibbar ist, zu bewir-
ken, dass die erste Anzeigevorrichtung (130) min-
destens ein Zeichen der ersten Art von visuellen Zei-
chen anzeigt, zu bewirken, dass die zweite Anzei-
gevorrichtung (140) mindestens ein Zeichen der
zweiten Art von visuellen Zeichen anzeigt, Eingaben
der ersten Art von der ersten Eingabevorrichtung
entgegenzunehmen und Eingaben einer zweiten Art
von der zweiten Eingabevorrichtung entgegenzu-
nehmen;
gekennzeichnet durch:

einen Aufnahmerahmen (115);
worin die erste Anzeigevorrichtung (130) ein
hochauflösender Monitor ist, der starr an dem
Aufnahmerahmen (115) auf der ungefähren Au-
genhöhe des Individuums angebracht ist; die
zweite Anzeigevorrichtung (1140) ein Breitbild-
monitor ist, der einstellbar an dem Aufnahme-
rahmen (115) befestigt ist, wobei der Breitbild-
monitor breiter und höher als der hochauflösen-
de Monitor ist, wobei der Breitbildmonitor auf
mindestens eine erste Position, in welcher der
hochauflösende Monitor von dem Individuum
(190), ohne Verdeckung durch den Breitbildmo-
nitor, betrachtbar ist, und eine zweite Position,
in welcher der Breitbildmonitor dem Individuum
(190) völlig die Sicht auf den hochauflösenden
Monitor nimmt, einstellbar ist;
und worin das Steuergerät (120) dazu betreib-
bar ist, die Anzeige mindestens eines der ersten
Art von visuellen Zeichen auf dem hochauflö-
senden Monitor zu bewirken, während sich der
Breitbildmonitor in der ersten Position befindet,
und die Anzeige mindestens eines der zweiten
Art von visuellen Zeichen auf dem Breitbildmo-
nitor zu bewirken, wenn sich der Breitbildmoni-
tor in der zweiten Position befindet; die erste Ein-
gabevorrichtung (150) von dem Individuum
(190) als Reaktion auf die angezeigte erste Art
von visuellen Zeichen in Anspruch genommen
werden kann, während das Individuum (190) vi-
suell fern von der angezeigten ersten Art von
visuellen Zeichen ist; und die zweite Eingabe-
vorrichtung von dem Individuum (190) als Re-
aktion auf angezeigte zweite Art von visuellen
Zeichen in Anspruch genommen werden kann,
während das Individuum visuell nahe zu der an-
gezeigten zweiten Art visueller Zeichen ist.
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2. System (100) zum Testen oder Trainieren der Seh-
fähigkeit eines Individuums (190) nach Anspruch 1,
worin die erste Eingabevorrichtung (150) eine Multi-
Touch-Vorrichtung umfasst, wahlweise, worin die
zweite Anzeigevorrichtung (140) und die zweite Ein-
gabevorrichtung einen einzigen berührungsemp-
findlichen Bildschirm umfassen.

3. System (100) zum Testen oder Trainieren der visu-
ellen Sehfähigkeit eines Individuums (190) nach An-
spruch 2, worin die Multi-Touch-Vorrichtung ferner
eine dritte Anzeigevorrichtung umfasst, die mindes-
tens eine dritte Art von visuellen Zeichen anzeigt.

4. System (100) zum Testen oder Trainieren der Seh-
fähigkeit eines Individuums (190) nach Anspruch 1,
worin der Breitbildmonitor und die zweite Eingabe-
vorrichtung eine berührungsempfindliche Anzeige-
vorrichtung umfassen.

5. Verfahren, das ein System (100) nach einem der An-
sprüche 1 bis 4 benutzt, zum Testen der Sehfähigkeit
eines Individuums (190), wobei das Verfahren um-
fasst:

zu einem ersten Zeitpunkt, Anzeigen mindes-
tens eines ersten visuellen Zeichens, das ein
erstes Merkmal aufweist, unter Verwendung ei-
ner von dem Individuum betrachtbaren ersten
Anzeigevorrichtung, wobei die erste Anzeige-
vorrichtung einen ersten Abstand von dem Indi-
viduum (310) aufweist; als Reaktion auf die An-
zeige des mindestens einen ersten visuellen
Zeichens, Entgegennehmen einer ersten Ein-
gabe von dem Individuum an einer ersten Ein-
gabevorrichtung, wobei die erste Eingabe ein
Merkmal aufweist, das dem ersten Merkmal des
ersten visuellen Zeichens entsprechen kann;
Bestimmen, ob das Merkmal der ersten Eingabe
dem ersten Merkmal des ersten visuellen Zei-
chens entsprach;
zu einem zweiten Zeitpunkt, Anzeigen mindes-
tens eines zweiten visuellen Zeichens, das ein
zweites Merkmal aufweist, unter Verwendung
einer von dem Individuum betrachtbaren zwei-
ten Anzeigevorrichtung, wobei die zweite Anzei-
gevorrichtung einen zweiten Abstand von dem
Individuum (320) aufweist;
als Reaktion auf die Anzeige des mindestens
einen zweiten visuellen Zeichens, Entgegen-
nehmen einer zweiten Eingabe von dem Indivi-
duum an einer zweiten Eingabevorrichtung;
wobei zweite Eingabe ein Merkmal aufweist,
das dem zweiten Merkmal des zweiten visuellen
Zeichens entsprechen kann, wobei bestimmt
wird, ob das Merkmal der zweiten Eingabe dem
zweiten Merkmal des zweiten visuellen Zei-
chens entsprach; und

Ausgeben der Bestimmung dessen, ob das
Merkmal der ersten Eingabe dem ersten Merk-
mal des ersten visuellen Zeichens entsprach,
und der Bestimmung dessen, ob das Merkmal
der zweiten Eingabe dem zweiten Merkmal des
zweiten visuellen Zeichens entsprach.

6. Verfahren zum Testen der Sehfähigkeit eines Indi-
viduums (190) nach Anspruch 5, ferner umfassend:
Bestimmen der zwischen dem ersten Zeitpunkt und
der Entgegennahme der ersten Eingabe verstriche-
nen Zeit; Bestimmen der zwischen dem zweiten Zeit-
punkt und der Entgegennahme der zweiten Eingabe
verstrichenen Zeit; und Ausgeben der zwischen dem
ersten Zeitpunkt und der Entgegennahme der ersten
Eingabe verstrichenen Zeit und der zwischen dem
zweiten Zeitpunkt und der Entgegennahme der
zweiten Eingabe verstrichenen Zeit; und vorzugs-
weise, worin:

der erste Abstand von der ersten Anzeigevor-
richtung zu dem Individuum ungefähr optische
Unendlichkeit umfasst; und
der zweite Abstand von der zweiten Anzeige-
vorrichtung zu dem Individuum einen visuell na-
hen Abstand umfasst.

7. Verfahren zum Testen der Sehfähigkeit eines Indi-
viduums (190) nach Anspruch 5, worin: das Entge-
gennehmen der ersten Eingabe das Verwenden ei-
ner Multi-Touch-Vorrichtung umfasst und das Ent-
gegennehmen der zweiten Eingabe das Verwenden
einer berührungsempfindlichen Anzeigevorrichtung
als zweiter Anzeigevorrichtung umfasst; und bevor-
zugt, worin die Multi-Touch-Vorrichtung ferner eine
dritte Anzeigevorrichtung umfasst.

8. Verfahren nach Anspruch 4, einschließlich Durch-
führung mindestens einer einer ersten Gruppe von
Sehtestaufgaben unter Verwendung der ersten und
der zweiten Anzeigevorrichtung.

9. Verfahren zum Testen der Sehfähigkeit eines Indi-
viduums (190) nach Anspruch 8, worin: die erste Ein-
gabevorrichtung eine Multi-Touch-Vorrichtung um-
fasst; und die zweite Anzeigevorrichtung und die
zweite Eingabevorrichtung eine berührungsemp-
findliche Anzeigevorrichtung umfassen.

10. Verfahren zum Testen der Sehfähigkeit eines Indi-
viduums (190) nach Anspruch 9, worin:
die erste Gruppe von Sehtests Aufgaben umfasst,
die Folgendes testen:

statische Sehschärfe, Kontrastempfindlichkeit
und Tiefenwahrnehmung; und
die zweite Gruppe von Sehtests Aufgaben um-
fasst, die Folgendes testen:
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visuelle Wahrnehmungsgeschwindigkeit, visu-
elle Wahrnehmungsspanne, Auge-Hand-Koor-
dination, Entweder/Oder ("Go/No-Go") und Re-
aktionszeit; und vorzugsweise ferner umfas-
send:
Durchführung mindestens einer einer dritten
Sehtestaufgabe (330) unter Verwendung der
ersten Anzeigevorrichtung und der Multi-Touch-
Vorrichtung, um visuelle Informationen anzuzei-
gen.

11. Verfahren zum Testen der Sehfähigkeit eines Indi-
viduums (190) nach Anspruch 10, ferner umfassend:
Durchführung mindestens einer einer vierten Seh-
testaufgabe unter Verwendung der zweiten Anzei-
gevorrichtung, um visuelle Informationen anzuzei-
gen, und der Multi-Touch-Vorrichtung, um Reaktio-
nen auf angezeigte visuelle Informationen entge-
genzunehmen (340); und bevorzugt, worin:

die mindestens eine einer dritten Sichttestauf-
gabe mindestens eine Aufgabe umfasst, die die
Nah-Fern-Geschwindigkeit testet; und
die mindestens eine einer vierten Sehtestaufga-
be mindestens eine Aufgabe umfasst, die die
Zielerfassung testet.

12. Verfahren zum Testen der Sehfähigkeit eines Indi-
viduums (190) nach Anspruch 11, ferner umfassend:
Verabreichen mindestens einer einer fünften Seh-
testaufgabe unter Verwendung von Ausrüstung, die
den Konvergenz-Nahpunkt des Individuums testet.

Revendications

1. Système (100) destiné à tester ou à entraîner les
facultés visuelles d’un individu (190), le système
comprenant :

un premier dispositif d’affichage (130) qui affi-
che un ou plusieurs indices visuels de premier
type (3160) ;
un deuxième dispositif d’affichage (140) qui af-
fiche un ou plusieurs indices visuels de deuxiè-
me type (3260) ;
un premier dispositif d’entrée (150) qui reçoit un
premier type d’entrée ;
un deuxième dispositif d’entrée qui reçoit un
deuxième type d’entrée ; et
une unité de commande (120) connectée de ma-
nière fonctionnelle au premier dispositif d’affi-
chage (130), au deuxième dispositif d’affichage
(140), au premier dispositif d’entrée (150) et au
deuxième dispositif d’entrée, l’unité de com-
mande (150) pouvant être actionnée pour que
le premier dispositif d’affichage (130) affiche un
ou plusieurs indices du premier type d’indice vi-

suel, pour que le deuxième dispositif d’affichage
(140) affiche un ou plusieurs indices du deuxiè-
me type d’indice visuel, pour recevoir des en-
trées du premier type provenant du premier dis-
positif d’entrée et pour recevoir des entrées d’un
deuxième type du deuxième dispositif d’entrée ;
caractérisé par :

un cadre de support (115) ; dans lequel
le premier dispositif d’affichage (130) est un
moniteur haute résolution fixé de manière
rigide au cadre de support (115) à environ
le niveau des yeux de l’individu ;
le deuxième dispositif d’affichage (1140) est
un moniteur panoramique fixé de manière
ajustable au cadre de support (115), le mo-
niteur panoramique étant plus large et plus
haut que le moniteur haute résolution, le
moniteur panoramique étant ajustable à au
moins une première position dans laquelle
le moniteur haute résolution peut être visua-
lisé par l’individu (190) sans obturation par
le moniteur panoramique, et à une deuxiè-
me position dans laquelle le moniteur pa-
noramique obture complètement le moni-
teur haute résolution de la vue de l’individu
(190) ; et dans lequel
l’unité de commande (120) peut être action-
née pour entraîner l’affichage d’un ou des
indices visuels de premier type sur le mo-
niteur haute résolution pendant que le mo-
niteur panoramique est dans la première
position et pour entraîner l’affichage d’un ou
des indices visuels de deuxième type sur le
moniteur panoramique quand le moniteur
panoramique est dans la deuxième
position ;
le premier dispositif d’entrée (150) peut être
engagé par l’individu (190) en réponse à un
indice visuel de premier type affiché pen-
dant que l’individu (190) est visuellement
éloigné de l’indice visuel de premier type
affiché ; et
le deuxième dispositif d’entrée peut être en-
gagé par l’individu (190) en réponse à un
indice visuel de deuxième type affiché pen-
dant que l’individu est proche visuellement
de l’indice visuel de deuxième type affiché.

2. Système (100) destiné à tester ou à entraîner les
facultés visuelles d’un individu (190) selon la reven-
dication 1, dans lequel le premier dispositif d’entrée
(150) comprend un dispositif tactile multipoint, en
option dans lequel le deuxième dispositif d’affichage
(140) et le deuxième dispositif d’entrée comprennent
un écran tactile monopoint.

3. Système (100) destiné à tester ou à entraîner les
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facultés visuelles d’un individu (190) selon la reven-
dication 2, dans lequel le dispositif tactile multipoint
comprend en outre un troisième dispositif d’afficha-
ge qui affiche un ou plusieurs indices visuels de troi-
sième type.

4. Système (100) destiné à tester ou à entraîner les
facultés visuelles d’un individu (190) selon la reven-
dication 1, dans lequel ; le moniteur panoramique et
le deuxième dispositif d’entrée comprennent un dis-
positif d’affichage tactile.

5. Procédé utilisant un système (100) selon l’une quel-
conque des revendications 1 à 4, destiné à tester
les facultés visuelles d’un individu (190), le procédé
consistant à :

à un premier moment, afficher un ou plusieurs
premiers indices visuels ayant une première ca-
ractéristique en utilisant un premier dispositif
d’affichage visualisable par l’individu, le premier
dispositif d’affichage étant à une première dis-
tance de l’individu (310) ;
en réponse à l’affichage du ou des premiers in-
dices visuels, recevoir une première entrée de
l’individu à un premier dispositif d’entrée, la pre-
mière entrée ayant une caractéristique qui peut
correspondre à la première caractéristique du
premier indice visuel ;
déterminer si la caractéristique de la première
entrée correspond à la première caractéristique
du premier indice visuel ;
à un deuxième moment, afficher un ou plusieurs
deuxièmes indices visuels ayant une deuxième
caractéristique en utilisant un deuxième dispo-
sitif d’affichage visualisable par l’individu, le
deuxième dispositif d’affichage étant à une
deuxième distance de l’individu (320) ;
en réponse à l’affichage du ou des deuxièmes
indices visuels, recevoir une deuxième entrée
de l’individu à un deuxième dispositif d’entrée ;
la deuxième entrée ayant une caractéristique
qui correspond peut-être à la deuxième carac-
téristique du deuxième indice visuel, déterminer
si la caractéristique de la deuxième entrée cor-
respond à la deuxième caractéristique du
deuxième indice visuel ; et
produire la détermination de savoir si la carac-
téristique de la première entrée correspond à la
première caractéristique du premier indice vi-
suel et la détermination de savoir si la caracté-
ristique de la deuxième entrée correspond à la
deuxième caractéristique du deuxième indice vi-
suel.

6. Procédé destiné à tester les facultés visuelles d’un
individu (190) selon la revendication 5, consistant en
outre à :

déterminer le temps écoulé entre le premier mo-
ment et la réception de la première entrée ;
déterminer le temps écoulé entre le deuxième
moment et la réception de la deuxième entrée ;
et
produire le temps écoulé entre le premier mo-
ment et la réception de la première entrée et le
temps écoulé entre le deuxième moment et la
réception de la deuxième entrée ; et de préfé-
rence dans lequel :

la première distance entre le premier dispo-
sitif d’affichage à l’individu comprend ap-
proximativement l’infini optique ; et
la deuxième distance entre le deuxième dis-
positif d’affichage et l’individu comprend
une distance visuellement proche.

7. Procédé destiné à tester les facultés visuelles d’un
individu (190) selon la revendication 5, dans lequel :

recevoir la première entrée comprend en utili-
sant un dispositif tactile multipoint, et recevoir la
deuxième entrée comprend utiliser un dispositif
d’affichage tactile en tant que deuxième dispo-
sitif d’affichage ; et de préférence dans lequel
le dispositif tactile multipoint comprend en outre
un troisième dispositif d’affichage.

8. Procédé selon la revendication 4, consistant à ad-
ministrer un ou plusieurs premiers groupes de tâ-
ches d’examen de la vue en utilisant les premier et
deuxième dispositifs d’affichage.

9. Procédé destiné à tester les facultés visuelles d’un
individu (190) selon la revendication 8, dans lequel :

le premier dispositif d’entrée comprend un dis-
positif tactile multipoint ; et
le deuxième dispositif d’affichage et le deuxième
dispositif d’entrée comprennent un dispositif
d’affichage tactile.

10. Procédé destiné à tester les facultés visuelles d’un
individu (190) selon la revendication 9, dans lequel :

le premier groupe de tâches d’examen de la vue
comprend des tâches qui testent l’acuité visuelle
statique, la sensibilité aux contrastes et la per-
ception de profondeur ; et
le deuxième groupe de tâches d’examen de la
vue comprend des tâches qui testent la vitesse
de perception visuelle, la portée de perception
visuelle, la coordination oeil-main, accepta-
ble/non acceptable et le temps de réaction ; et
de préférence consistant en outre à :
administrer une ou plusieurs troisièmes tâches
d’examen de la vue (330) en utilisant le premier
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dispositif d’affichage et le dispositif tactile mul-
tipoint pour afficher des informations visuelles.

11. Procédé destiné à tester les facultés visuelles d’un
individu (190) selon la revendication 10, consistant
en outre à :
administrer une ou plusieurs quatrièmes tâches
d’examen de la vue en utilisant le deuxième dispositif
d’affichage pour afficher des informations visuelles
et le dispositif tactile multipoint pour recevoir des ré-
ponses aux informations visuelles affichées (340) ;
et de préférence dans lequel :

la ou les troisièmes tâches d’examen de la vue
comprennent au moins une tâche qui teste la
rapidité proche-lointaine ; et
la ou les quatrièmes tâches d’examen de la vue
comprennent au moins une tâche qui teste la
capture d’une cible.

12. Procédé destiné à tester les facultés visuelles d’un
individu (190) selon la revendication 11, consistant
en outre à :
administrer une ou plusieurs cinquièmes tâches
d’examen de la vue utilisant un équipement qui me-
sure le point de convergence proche de l’individu.
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