7109269 A2 I} 10 00 00O O A

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization f ‘1”1‘

) IO O 0 O OO 0 O

International Bureau

(43) International Publication Date
27 September 2007 (27.09.2007)

(10) International Publication Number

WO 2007/109269 A2

(51) International Patent Classification:
GOG6T 17/40 (2006.01)

(21) International Application Number:
PCT/US2007/006907

(22) International Filing Date: 20 March 2007 (20.03.2007)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
60/784,015

(71) Applicant (for all designated States except US): SCATE
MVV LLC [US/US]; 40 Engelwood Drive - Suite B,
Orion, MI 48359 (US).

20 March 2006 (20.03.2006) US

(72) Inventor; and
(75) Inventor/Applicant (for US only): SADLER, Stephen
[CA/US]; 4553 Sedona, Clarkston, MI 48348 (US).

(74) Agent: WARN, Philip, R.; Warn, Hoffmann, Miller &
Ozga, P.O. Box 70098, Rochester Hills, MI 48307 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,

CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES,
FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN,
IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii))

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

of inventorship (Rule 4.17(iv))

Published:
without international search report and to be republished
upon receipt of that report

(34)

[Continued on next page]

(54) Title: HUMAN VISION ANALYSIS SYSTEM

i 18
07 N

2

#

16 1

H

2

(57) Abstract: The present invention is the integration of formulas, algorithms, databases, and interactive interfaces. The technol-
&= ogy results in a user friendly software application that captures, documents, and delivers the results of human vision studies via a
& secure web server. The present invention is a method for incorporating commercially available software having an Application Pro-
gram Interface (API) for calculating the amount of vision obstruction for a particular device by producing a rendered image having
pixels and designating the pixels in the rendered image to have various colors. Certain types of colors are designated for represent-
ing objects in the rendered image to be visible to the user, and other types of colors are designated to represent objects which are

obstructed in the rendered image.



WO 2007/109269 A2 |00 0T 000000 A 0 00 O

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.



10

15

20

25

30

WO 2007/109269 PCT/US2007/006907

-1 -

HUMAN VISION ANALYSIS SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of U.S. Provisional Application No.
60/784,015, filed March 20, 2006.

FIELD OF THE INVENTION
This invention relates to the area of human vision criteria, and the

ability for various companies to comply with the government standard for
human vision criteria.

BACKGROUND OF THE INVENTION

Various products that require human interaction have to comply with
human vision criteria. Human vision criteria are the requirements a product,
such as an automobile, must have with regard to a human being able to see
the environment surrounding the automobile without obstruction from objects
such as a headrest when looking forward, backwards, and on both sides of
the vehicle. The various criteria (or vision obstruction requirements) are
mandated by the government for all automotive and aerospace companies
defined by the Federal Motor Vehicle Safety Standard (FMVSS), the National
Highway Traffic Safety Administration (NHTSA), Society of Automotive,
Aerospace, and Aeronautical Engineers (SAE), and the like.

Current vision studies do not employ any specific computer software or
other quantitative way of ensuring various products comply with the
government vision criteria. Rather, typical vision obstruction studies are
performed using manual paper-based and physical prototypes which are
flawed in that they are time consuming, lack accuracy in that the present
methods are visual (giving subjective results), take up massive amounts of
space because the paper having the results from testing must kept in filing
cabinets for a specified period by government mandate which can be up to 50
years, and the manual studies are not easily accessible.
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Accordingly, there exists a need to eliminate the aforementioned

problems and improve the accuracy by eliminating the subjectiveness of
human vision criteria testing.

SUMMARY OF THE INVENTION

The present invention is the integration of formulas, algorithms,
databases, and interactive interfaces. The technology results in a user
friendly software’ application that captures, documents, and delivers the
results of human vision studies via a secure web server. The present
invention is a method for incorporating commercféi!y'availléble software having
an Application Program Interface (API) for calculating the amount of vision
obstruction for a particular device by producing an image having pixels and
designating the pixels in the image to have various colors. Certain types of
colors are designated for representing objects in the image to be in view of
the user, and other types of colors are designated to répresent objects which
are obstructed in the image.

The amount of obstruction of the various objects is tabulated by
calculating the percentages of the objects in the image to be in view, and the
objects which are obstructed in the image, by dividing the amount of the pixels
of each type of color by the total amount of pixels, thereby producing the
amount of obstructed objects in the image.

Further areas of applicability of the present invention will become
apparent from the detailed description provided hereinafter. It should be
understood that the detailed description and specific examples, while
indicating the preferred embodiment of the invention, are intended for
purposes of illustration only and are not intended to limit the scope of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will become more fully understood from the
detailed description and the accompanying drawings, wherein:
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Figure 1 is a top view of a simulation of the range of motion for a
human right eye and left eye used in a human vision analysis system,
according to the present invention;

Figure 2 is a top view of a sphere used a human vision analysis
system, according to the present invention;

Figure 3 is a side view of a sphere used a human vision analysis
system, according to the present invention;

Figure 4 is an isometric view of a first hyperbola-shaped viewing area
with a front clip plane and a back clip plane, used in a human vision analysis
system, according to the present invention;

Figure 5 is a front view of a first hyperbola-shaped viewing area, used
in a human vision analysis system, according to the present invention;

Figure 6a is first r;ortion of a schematic illustration of a flowchart used
in a human vision analysis system, according to the present invention

Figure 6b is a second portion of a schematic illustration of a flowchart
used in a human vision analysis system, according to the present invention;

Figure 7 is a schematic illustration of a flowchart representing the client
utility used in a human vision analysis system, according to the present
invention;

Figure 8 is a schematic illustration of a flowchart representing the
system server analysis used in a human vision analysis system, according to
the present invention;

Figure 9 is an exploded isometric view of a sphere used in a human
vision analysis system, according to the present invention;

Figure 10 is an example of a rendered image used in a human vision
analysis system, according to the present invention; and

Figure 11 is a second example of a rendered image projected on a
hyperbola-shaped viewing area used in a human vision analysis system,
according to the present invention.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

The following description of the preferred embodiment(s) is merely
exemplary in nature and is in no way intended to limit the invention, its
applications, or uses.

The present invention uses a scheme for creating, cataloging, and
running analysis for, but not limited to, vision obscuration studies. The
present invention is a mulii-vector vision quantification service which
incorporates current commercially available existing software (such as
Unigraphics or Catia) having an Application Program Interface (AP!) with the
programming software of the present invention. The combination of software
is then used to create a series of rendered images which capture the effects
of a light projected from predefined eye points with a single color designated
for each. These rendered images are then packaged and uploaded to an
webserver providing software as a service (SAAS). The present invention
may also be used as a stand-alone service, and does not have to be used in
combination with client API.

Referring to Figure 1, a diagram showing several points used in a
multi-vector vision quantification service according to the present invention is
shown generally at 10. One of the points on the diagram 10 represents a
neck pivot point 12, other points represent a right eye 14, and a left eye 16.
These points 12, 14, 16 represent the position of the eyes and neck of a
human being. Also shown on the diagram 10 are a first set of ellipses 18, and
a second set of ellipses 20. The first set of ellipses 18 represent the available
range of movement for the ninety-fifth percentile of the human population for
the first eye 14 and the second eye 16 when the head of a human being is
moved using only the neck. The second set of ellipses 20 represent the
range of movement of the human head for the ninety-ninth percentile of the
human population for the first eye 14 and the second eye 16 when the head of
a human being is moved using only the neck.

Referring to Figures 2-5, and Figure 9, the entire area available that a
human being can see from the right eye 14 and left eye 16 of the surrounding
environment is represented by a sphere 22 having a center 24, relative to the
center position between the right eye 14 and left eye 16. The sphere 22 is
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three dimensional and has three axes, a first axis 26, or “X-axis,” a second
axis 28, or “Y-axis,” and a third axis 30, or a “Z-axis.” Regardiess of how the
body, neck, or eyes are positioned, a human being can look to the left, right,
upward, downward, forward, rearward, or any combination thereof, the sphere
22 will represent the entire viewing area available to the right eye 14 and left
eye 16.

A steradian (sr) is the standard unit of solid angle measurement in
mathematics for spheres. There are 2w radians in a circle, therefore, there
are 412 radians in a sphere. Also, since there are 360° in a circle, one sphere
is equal to 360° muitiplied by 360°, yielding 129,600 square degreés‘c‘af
theoretical viewing space in a spheré, which applies to the sphere 22 of the
present invention. Thus, 129,600 square degrees is equal to 4112 steradians.
If the sphere 22 is then divided up into equal sections, with section each
section having a length of one degree and a width of one degree, each
section would have an area of one square degree. One steradian is

- approximately equal to 3282.8063 square degrees, and one square degree is

equal to .00030462 steradians. With regard to the application of square
degrees to the present invention; one square degree is equal to one Visual
Mass Unit (VMU), the function of which will be described later.

To perform the analysis according to the present invention, the sphere
22 is broken up into six sections, forming four quadrants of equal size, a first
quadrant 32, a second quadrant 34, a third quadrant 36, and a fourth‘
quadrant 38, and two circles of equal size, a first or upper circle 40, and a
second or lower circle 42. Each quadrant 32,34,36,38 represents 12.5% of
the viewing area available, and each circle 40,42 represents 25% of the
viewing area available. The quadrants 32,34,36,38 are created by dividing
the sphere 22 once along the first axis 26, and once along the second axis 28
perpendicular to the division of the first axis 26; this creates four quadrants
32,34,36,38 relative to the center 24, one in a forward direction, one in a
rearward direction, one in a first side direction, and another in a second side
direction. The sphere 22 is then divided along a plane above the center 24 to
form a first plane or upper plane 44, and below the center 24 to form a second
plane or lower plane 46, with both planes 44,46 being parallel to the first axis
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26 and the second axis 28, and equidistant from the center 24. The distance
above the center 24 of the sphere 22 where the upper plane 44 is located at a
vertical distance 48 opposite of an angle 50 when looking at Figure 5. The
angle 50 is thirty degrees. This process is repeated to obtain the lower plane
46

Each of the quadrants 32,34,36,38 is then projected onto a flat plane,
creating four hyperbola-shaped viewing areas, a first hyperbola-shaped
viewing area 52, a second hyperbola-shaped viewing area 54, a third
hyperbola-shaped viewing area 56, and a fourth hyberbola-shaped viewing
area 58. The four hyperbola-shaped viewing areas 52,54,56,58 along with
the upper and lower circles 40,42 together therefore represent the entire
viewing area encompassed by the sphere 22 surrounding the center 24. By
way of a non-limiting example, the first hyperbola-shaped viewing area 52 is
shown in Figures 4 and 5, and is similar to the other hyperbola-shaped
viewing areas 54,56,58.

The next step in performing the analysis is to simulate the projection of
light from the right eye 14 and the left eye 16 onto each of the hyperbola-
shaped viewing areas 52,54,56,58, and the upper and lower circles 40,42 to
generate a rendered image of what is seen. The simulation of light projection
is from the right eye 14 and the left eye 16. The right eye 14 and left eye 16
are located relative to a single point, shown as a centroid 116. The centroid
116 is located in the middle between the right eye 14 and left eye 16, and is
also aligned with the neck pivot point 12. The rendered imageé projected
onto the hyperbola-shaped viewing areas 52,54,56,58 and the upper and
lower circles 40,42 are each divided equally into a given number of units, such
as pixels seen on a computer screen. Each rendered image is processed
individually. ;

The formation and location of the hyperbola-shaped viewing areas
52,54,56,58 and the upper and lower circles 40,42 is based on the center 24
of the sphere 22. However, the simulation of light projection from the right
eye 14 and left eye 16 can vairy in relation to the center 24 of the sphere 22.
The location of the right eye 14 and left eye 16 can be changed. Each time
the location of the right eye 14 and leit eye 16 are changed, and simulated
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light is projected from the right eye 14 and left eye 16 to produce a rendered
image, a new “study” is created that can be captured and stored for analysis
to determine what can be seen by the right eye 14 and left eye 16. At the
beginning to each study, the location of the centroid 116 is chosen, and the
location of the right eye 14 and left eye 16 is based on the location of the
centroid 116. The location of the neck pivot point 12 is also determined based
on the location of the centroid 116. The neck pivot 12 is in the same location
as the center 24 of the sphere 22 at the beginning of each study. However,
the right eye 14 and left eye 16 can pivot about the neck piv()t point 12 after
the study begins, allowing for the simulation of light projection through the
right eye 14 and left eye 16 to produce different images on the hyperbola-
shaped viewing areas 52,54,56,58 and the upper and lower circles 40,42.
Each study can have its own simulated environment that can.be projected
onto the hyperbola-shaped viewing areas 52,54,56,58 and the upper and
lower circles 40,42. :

Also, the location of the neck pivot point 12, and therefore the center
24 of the sphere 22, can be changed to also produce other various simulated
environments, in addition to the right eye 14 and left eye 16 being able to
pivot about the neck pivot point 12. However, the position of each of the
hyperbola-shaped viewing areas 52,54,56,58 and the upper and lower circles
40,42 remains constant in relation to the neck pivot point 12 and center 24 of
the sphere 22. What varies is the images projected onto the hyperbola-
shaped viewing areas 52,54,56,58 and the upper and lower circles 40,42.

The present invention uses various colors and shading for each pixel to
demonstrate what can be seen with the right eye 14 individually, the left eye
16 individually, and both the right eye 14 and left eye 16 simultaneously.
What can be seen by only the right eye 14 can be represented by one color,
such as yellow pixels, what can be seen by only the left eye 16 can be
represented by another color, such as blue pixels, and what can be seen by
both',the right eye 14 and left eye 16 can be represented by white pixels.
What cannot be seen can be represented by black pixels. In the example
shown in Figure 10, the colors are represented by various shading, the
function of which will be described later.
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There are portions of the rendered image which can be partially seen
by both the right eye 14 and the left eye 16, these pixels are designated as
gray pixels. Each of the gray pixels is then analyzed, if the gray pixels are
dark enough (i.e. reach a predetermined threshold), they are designated as
black pixels. If the gray pixels are not dark enough, they are analyzed further
and matched to predetermined minimum and maximum thresholds for viewing
capabilities of the right eye 14, the left eye 16, and viewing capabilities of both
the right eye 14 combined with the left eye 16.

The amount of each blue, yellow, white, and black p:xels are then U

calculated; percentages of each color are calculated by dividing the number of
pixels of each color with the total number of pixels and multiplying by 100.
For example, the total number of blue pixels is divided by the total number of
pixels the rendered image has and is divided by 100, yielding a percentage of
biue pixels. The value for Sphere Scale (SS), Steradians (SR) Solid Angle
Measure, Visual Mass Units (VMU) is obtained by multiplying the SS, SR,
VMU scalar factors with the pixel percentage for each color. Once the SS,
SR, and VMU totals for each image are reached, the totals for the right eye 14
and left eye 16 individually can be added together to obtain the percentage of
what can be seen by the right eye 14, the left eye 16, and the right eye 14 and
left eye 16 together can be added together to obtain what can be seen for all
the images used in the environment simulated in the study.

Referring to Figure 4, a front clip plane 60 and a back clip plane 62 are
also part of the rendered image on each of the hyperbola-shaped viewing
areas 52,54,56,58. The front clip plane 60 and the back clip plane 62
represent the portions of the objects in the rendered image which have been
removed, and are not shown in the rendered image projected onto the
hyperbola-shaped viewing areas 52,54,56,58. The shadows from the object
in the rendered image are still projected in the various colors described
above, but the object itself is removed such that the shadows can be seen
more easily.

The multi-vector vision quantification service of the present invention
can include, without limitation, computer servers, computer networks, data
storage devices, optical mediums (CD, DVD, or the like), transmissions of the
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subject matter across a wide area network, transmissions of the subject
matter across a local area network, transmissions of the subject matter from
one data storage device to a second data storage device, and wireless
transmissions of the subject matter.

Referring to Figures 6a and 6b, there is shown generally at 64 a
flowchart illustrating the client utility portion of the processing steps of a muiti-
vector vision quantification service of the present invention. The course multi-
vector vision quantification service of the present invention can be practiced in
conjunction with the internet, World Wide Web, intranets, extranets, electronic
media (e.g., CD/DVD-based systems), or the like.

By way of a non-limiting example, a user navigates to the URL of the
main Web Site that contains the course development program of the present
invention (e.g., with the aid of a Web browser, such as INTERNET
EXPLORER, NETSCAPE, or the like). By way of a non-limiting example, the
URL http://www.scatemvv.com can be designated as the main Web Site for
the muiti-vector vision quantification service of the present invention.

Referring again to the flowchart 64, a user will have opened a file that
presents the object or objects to be viewed in a Computer Aided Design
(CAD) or equivalent design environment. Beginning at a start block 66, the
user will launch with the Vision Analysis Menu 68, at this point the user will
interface with the Vision Analysis Menu 70 and be prompted to Select A Study
Tool 72, which will require manual input by the user. In this step, the user is
selecting the environment which will be used in the particular study, such as
the interior of an automobile shown in the example in Figure 10.

Once the user has Selected A Study Tool 72, the hyperbola
environment will be loaded, shown as the Ultility Loads Hyperbola
Environment 74. The hyperbola environment 74 consists of the hyperbola-
shaped viewing areas 52,54,56,58, and the upper and lower circles 40,42
described above. Once the hyperbola environment 74 is loaded, the user will
interface with the Point Constructor Dialog 76, where the user will be
prompted to select a centroid point. The user will then progress to the step
where the user will Select A Centroid Point 78. This step 78 inviolves
selecting the location of the centroid 116 (shown in Figures 1 and 9). Once
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the centroid 116 is selected, the user will reach the Clipping Planes Dialog
Window 80, and the user will then manually input, and Set The Front and
Back Clip Planes 82, where locations 6f the clip planes 60,62 are set in
relation to each of the hyperbola-shaped viewing areas 52,54,56,58. There is
a front clip plane 60 and a back clip plane 62 for each of the hyperbola-
shaped viewing areas 52,54,56,58 (shown in Figure 4).

After the clip planes 60,62 are set, the system will position the eye
points, shown as block 84. The system will then simulate light being cast from
the right eye 14 and left eye 16, shown as block 86. The system will then

render an image, shown as block 88. The rendered images produced are the * ™

rendered images projected onto the hyperbola-shaped viewing areas
52,564,56,58. These rendered images are stored in files, shown as Image
Files 90, and the Data/Meta-Data is also stored in files 92.

A logic gate 94 is reached where the system determines whether more
rendered images are required for the study. If more rendered images are
required, steps 84, 86, and 88 are repeated. If no more rendered images are
necessary, the next step, designated 100, occurs where the CAD header data
is captured and stored into a Header Data File 98.

The next step occurs where the system prepares the Image Files 90
and the Data/Meta-Data Files 92 for use with a server. This is shown by block
100, where the Image Files 90 and the Data/Meta-Data Files 92 are combined
to produce a Compressed Package File 102. After the Compressed Package
File 102 is created, the system will connect to the server, represented by
block 104. After this point the user will reach the User Log-in Block 1086.
Once the user has reached the user log-in block 108, a logic gate 114 is then
reached as to whether the log-in is approved. If the log-in is not approved, the
user is returned to the start block 66. If the log-in is approved, the system will
upload the package to the server, represented by block 108.

After the package is uploaded to the server, another logic gate will be
reached represented by block 110, which will determine if the upioad was
successful. If the upload was not successful, the user returns to the start
block 66. If the upload was successful, the system will then perform the
Delete Temporary Files step, represented by block 112. In this step, the
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Image Files 90, the Compressed Package Files 102, and the Data/Meta-
Data/Header Data 92 files will be deleted. After the temporary files have been
deleted, the next stép in the process is moved to the end block 120, and onto
the server analysis, represented by block 122.

Once the user has completed the client utility portion, shown by
flowchart 64, the user will reach the system server analysis, shown as a
flowchart generally at 124 in Figure 7. The first step in this process is that the
present invention checks for new studies at timed intervals, which is
represented by block 126 in the flowchart 124. The server has a service
which then checks every two minutes for the presence of new, completely
uploaded study packages and processes those studies that are ready.
Certain studies are "catalog only," which means they are added to the data
base and are made available to the person conducting the study via an on-
line graphical user interface with no analysis required. Some studies require
analysis that is sent to an analysis engine where the following processes are
accomplished prior to being made available in the on-line graphical user
interface.

The next step is where a logic gate 128 will be reached where it is
determined if the study package is a new study package. If the study
package is not new, then the step designated as block 126 will be repeated,
and the system will check for new studies at the timed intervals. if the job is
new then step designated as block 130 is performed, where the Compressed
Package File 102 is extracted to open the rendered image files 90 and the
Data/Meta-Data/Header Data Files 92. After this step occurs, the data from
the particular study being used is written to the data base, represented by
block 138. The study is then added to the data base, represented by block
140.

The next step in the analysis is where a decision needs to be made at
logic gate 142. The decision that is to be made is whether the study requires
analysis. If the study does not require analysis, the step designated as block
138 is then repeated, where the next study is written to the data base. If the
study does require analysis, then the next step in the process, represented by
block 144, occurs where each rendered image is analyzed pixel by pixel. The
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system accesses the image files 90, and analyses each image file 90 pixel by
pixel. As stated above, each rendered image will have pixels of various
colors. Some of the pixels will be blue, others will be yellow, white, or black.
Each pixel shown in the rendered image will represent what can be seen by
the right eye 14, the left eye 16, neither the right eye 14 or the left eye 16, or
the right eye 14 and the left eye 16. The rendered images analyzed at block
144 are the rendered images that are projected onto the hyperbola-shaped
viewing areas 52,54,56,58, and the upper and lower circles 40,42.

After the rendered images are analyzed at block 144, a logic gate 148
is reached where a decision is made as to whether there is another rendered
image that needs to be analyzed. If another rendered image needs to be
analyzed, the step designated at block 144 is repeated where the rendered
image is analyzed. If there is not another rendered image to be analyzed, thef
next step, designated as block 150, occurs where the analysis data of the
study is written to the data base. The analysis data is added to the data base,
shown at block 152. After the system server analysis is completed, the
system moves to end block 154.

The next step in the process of using the present invention is where the
user will perform the system server viewing represented generally as a
flowchart at 156, in Figure 8. In this portion of the process, the user will
interact with the server to view the results of each study performed.
Beginning at step block 158, the step of accessing the system through the use
of a web browser is performed, represented by block 160. A graphical user
interface, represented at block 162, is then reached where the user will log-in
to the server. The user will then perform the step shown at 164 where the
user enters a user name and password at the log-in page 162.

A logic gate is then reached where a decision is made as to whether
the user name and password are approved, which is represented by block
166. If the user name and password are not approved, the user is then
returned to the log-in page 162. If the user name and password are
approved, the main user interface with search options step, represented at
block 168, is then performed. At this block, the user will perform the step,
represented at block 170, where the user selects the study search criteria. A
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logic gate 172 is then reached where a decision is made as to whether the
study search criteria is found. If the study search criteria is not found, the
user will return to the main user interface with search options block 168. If the
study search criteria is found, the system will retrieve the study images and
data, represented at block 174. At this step the system will retrieve the image
files 90 and the study data 152. After the image files 90 and study data 152
are retrieved, the user will move onto the next step of the study player
graphical unit user interface 176. The user will then interact with the study
player 178. After the user interacts with the study player 178, the use of the
program will have been completed, represented at end block 180.

By way of a non-limiting example, a rendered image produced in a
study using the multi-vector vision quantification service 10 of the present
invention is shown generally at 182 in Figure 10. The image 182 of this
example depicts a portion of the interior of an automobile. A steering wheel
184 and a dashboard 186 are shown with portions removed from the image
182 because of the front clip plane 60 and back clip plane 62. In this image
182, the various shadows shown depict what can be seen with both eyes
14,16, and what can be seen with the right eye 14, and left eye 16
individually. The image 182 has a first shadow 188 which represents what
can be seen by the right eye 14, a second shadow 190 representing what can
be seen by the left eye 16, and a third shadow 192, which represents what
can be seen by both eyes 14,16. If the image 182 were in color, the first
shadow 188 would be yellow, and the second shadow 190 would be blue.

Another example of a rendered image produced according to the
present invention is shown in Figure 11. In this example, a rendered image
194 has been projected onto the second hyperbola-shaped viewing area 52.
The rendered image 194 is shown, along with the first shadow 188 showing
what can be seen by the right eye 14, the second shadow 190 representing
what can be seen by the left eye 16, and the third shadow 192, which
represents what can be seen by both eyes 14,16. Also, the calculations for
SS, SR, and VMU are shown for each eye 14,16 individually, as well as
together. Also, the totals for SS, SR, and VMU are shown for the entire
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environment projected onto the hyperbola-shaped viewing areas 52,54,56,58
and the upper and lower circles 40,42.

The description of the invention is merely exemplary in nature and,
thus, variations that do not depart from the gist of the invention are intended
5 to be within the scope of the invention. Such variations are not to be regarded

-

as a departure from the spirit and scope of the invention.
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CLAIMS

What is claimed is:

1. A method for calculating vision obstruction, comprising the steps

of:

providing a data file having a virtual environment;

providing at least one viewing area in said virtual environment to be
used with an interface;

projecting at least one rendered image onto said at least one viewing
area;

designating one of a plurality of colors to represent a plurality of objects
which are visable in said at least one rendered image;

designating one of said plurality of colors to represent a plurality of
objects which are obstructed in said at least one rendered image;

calculating the visual mass units of said plurality of objects which are
visible and said a plurality of objects which are obstructed; and

displaying the visual mass unit data.

2. The method of calculating vision obstruction of claim 1, further
comprising the steps of:

creating said at least one viewing area by providing a sphere having a
first quadrant, a second quadrant, a third quadrant, a fourth quadrant, an
upper plane, and a lower plane;

projecting each of said first quadrant, said second quadrant, said third
quadrant, and said fourth quadrant onto a flat plane to produce a first
hyperbola-shaped viewing area, a second hyperbola shaped viewing area, a
third hyperbola-shaped viewing area, and a fourth hyperbola shaped viewing
area; and

projecting said first plane onto a flat surface producing an upper circle,
and projecting said lower plane onto a flat surface, producing a lower circle.
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3. The method of calculating vision obstruction of claim 2, further
comprising the steps of providing said first plane and said second plane to be
equidistant from said center of said sphere.

4, The method of calculating vision obstruction of claim 2, further
comprising the steps of providing each of said first quadrant, said second
quadrant, said third quadrant, and said fourth quadrant comprising a portion of
said sphere that is separate from said first plane and said second plane.

5. The method of calculating vision obstruction of claim 1, further
comprising the steps of:

providing a front clip plane;

providing a back clip plane:

positioning said front clip plane relative to said at least one rendered
image;

positioning said back clip plane relative to said at least one rendered
image;

removing said.objects from said at least one rendered image between
said front clip plane and said back clip plane; and

leaving said plurality of colors representing said piurality of objects on
said at least one rendered image.

6. The method of calculating vision obstruction of claim 1, further
comprising the steps of:

providing a server operably associated with said interface;

starting said interface;

loading said at least one viewing area into said interface;

storing said at least one rendered image projected onto said at least
one viewing area; and

loading said at least one rendered image onto said server.

7. The method of calculating vision obstruction of claim 6, further
comprising the steps of:
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providing a database;

checking said server for said at least one rendered image loaded onto
said server;

extracting said at least one rendered image;

analyzing said at least on rendered image; and

storing said at least one rendered image onto said database.

8. The method of calculating vision obstruction of claim 7, further
comprising the steps of:

accessing said server through the use of an internet browser;

selecting said at least one rendered image on said server:

retrieving said at least one rendered image on said server; and

interacting with said at least one rendered image.

8. A method for calculating vision obstruction, comprising the steps
of:

providing a data file having a virtual environment;

providing an application interface with said data file, said application
interface having at Ieast one viewing area to be used with said application
program interface;

projecting at least one rendered image onto said at least one viewing
area;

dividing said at least one viewing area including said at least one
rendered image into a plurality of units;

designating each of said plurality of units of said at least one rendered
image to have one of a plurality of colors;

designating one of said plurality of colors to represent a plurality of
objects which is are visible in said at least one rendered image;

designating one of said plurality of colors to represent a plurality of
objects which are obstructed in said at least one rendered image;

calculating the visual mass units of said plurality of units representing
said plurality of objects which are in visible and said a plurality of objects
which are obstructed: and
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dispiaying the visual mass unit data.

10.  The method of calculating vision obstruction of claim 9, further
comprising the steps of:

creating said at least one viewing area by providing a sphere having a
first quadrant, a second quadrant, a third quadrant, a fourth quadrant, an
upper plane, and a lower plane;

projecting each of said first quadrant, said second quadrant, said third
quadrant, and said fourth quadrant onto a flat plane to produce a first
hyperbola-shaped viewing area, a second hyperboia shaped viewing area, a
third hyperbola-shaped viewing area, and a fourth hyperbola shaped viewing
area; and

projecting said first plane onto a fiat surface producing an upper circle,
and projecting said lower plane onto a flat surface, producing a lower circle.

11.  The method of calculating vision obstruction of claim 10, further
comprising the steps of providing said first plane and said second plane to be
equidistant from said center of said sphere.

12. The method of calculating vision obstruction of claim 10, further
comprising the steps of providing each of said first quadrant, said second
quadrant, said third quadrant, and said fourth quadrant comprising a portion of
said sphere that is separate from said first plane and said second plane.

13. The method of calculating vision obstruction of claim 9, further

comprising the steps of:
| providing a front clip plane:

providing a back clip plane;

positioning said front clip plane relative to said at least one rendered
image;

positioning said back clip plane relative to said at least one rendered
image;



WO 2007/109269 PCT/US2007/006907

10

15

20

25

30

-19 -

removing said objects from said at least one rendered image between
said front clip plane and said back clip plane; and

leaving said plurality of colors representing said plurality of objects -on
said at least one rendered image.

14.  The method of calculating vision obstruction of claim 9, further
comprising the steps of:

providing a server .operably associated with said application program
interface;

starting said application program interface;

loading said at least one viewing area into said application program
interface;

storing said at least one rendered image projected onto said at least
one viewing area; and

loading said at least one rendered image onto said server.

15.  The method of calculating vision obstruction of claim 14, further

comprising the steps of:

providing a database;

checking said server for said at least one rendered image loaded onto
said server;

extracting said at least one rendered image;

analyzing said at least on rendered image; and

storing said at least one rendered image onto said database.

16.  The method of calculating vision obstruction of claim 15, further
comprising the steps of:

accessing said server through the use of an internet browser;

selecting said at least one rendered image on said server;

retrieving said at least one rendered image on said server; and

interacting with said at least one rendered image.
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17. A method for calculating vision obstruction, comprising the steps
of:

providing a data file having a virtual environment;

providing an application interface with said data file, said application
interface having at Ieést one viewing area to be used with said application
program interface; ’

providing a centroid located betweeln a simulated right eye and a
simulated left eye of a human being;

simulating light projection from a right eye and a left eye of a human
being onto said at least one viewing area to produce said at least one
rendered image; ’

projecting at least one rendered image onto said at least one viewing
area;

dividing said at least one rendered image into a plurality of units;

designating each of-said plurality of units of said at least one rendered
image to have one of a plurality of colors;

designating one of said plurality of colors to represent a plurality of
objects which is are visible in said at least one rendered image;

designating one of said plurality of colors to represent a plurality of
objects which are obstructed in said at least one rendered image;

calculating the visual mass units of said plurality of units representing
said plurality of objects which are visible and said a plurality of objects which’
are obstructed: and

displaying the visual mass unit data.

18. The method of calculating vision obstruction of claim 17, further
comprising the steps of:

dividing said at least one rendered image into a plurality of visual mass
units; and

calculating the amount of visual mass units to represent what can be
seen by said right eye only, said left eye only, and said right eye and said left
eye.
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19.  The method of calculating vision obstruction of claim 17, further
comprising the steps of:

providing said plurality of units to be comprised of a plurality of pixels;

designating a portion of said plurality of pixels to represent each of said
plurality of objects visible to said right eye;

designating said portion of said plurality of pixels representing each of
said plurality of objects visible to said right eye to have one of said plurality of
colors; A

designating a portion of said plurality of pixels to represent each of said
plurality of objects visible to said left eye; and

designating said portion of said plurality of pixels representing each of
said plurality of objects visible to said left eye to have one of said plurality of
colors.

20.  The method of calculating vision obstruction of claim 19, further
comprising the steps of:

calculating the percentage of said at least one rendered image visible
to said right eye by dividing said portion of said plurality of pixels representing
each of said plurality of objects visible to said right eye by the total number of
said plurality of pixels; and

calculating the percentage of said at least one rendered image visible
to said left eye by dividing said portion of said plurality of pixels representing
each of said plurality of objects visible to said left eye by the total number of
said plurality of pixels.

21. The method of calculating vision obstruction of claim 20, further
comprising the steps of:

providing said at least one viewing area to be divided equally into
visual mass units;

calculating the percentage of visual mass units seen by said right eye
by multiplying said percentage of said at least one rendered image visible to
said right eye by the total number of said visual mass units; and
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calculating the percentage of visual mass units seen by said left eye by
multiplying said percentage of said at least one rendered image visible to said
left eye by the total number of said visual mass units.

22. The method of calculating vision obstruction of claim 21, further
comprising the steps of:

adding the total number of visual mass units seen by said right eye for
each of said at least on image projected on to said at least one viewing area;
and

adding the total number of visual mass units seen by said left eye for
each of said at least on image projected on to said at least one viewing area.

23.  The method of calculating vision obstruction of claim 21, further
comprising the steps of providing said visual mass units to be comprised of
one square degree.

24.  The method of calculating vision obstruction of claim 17, further
comprising the steps of:

designating a portion of said plurality of pixels to represent each of said
plurality of objects visible to both of said right eye and said left eye;

designating said portion of said plurality of pixels representing each of
said plurality of objects visible to both of said right eye and said left eye to
have one of said plurality of colors;

designating a portion of said plurality of pixels to represent each of said
plurality of objects obstructed from both of said right eye and said left eye: and

designating said portion of said plurality of pixels representing each of
said plurality of objects obstructed from both of said right eye and said left eye
to have one of said plurality of colors.

25. The method of calculating vision obstruction of claim 24, further
comprising the steps of:
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calculating the percentage of said at least one rendered image visible
to both of said right eye and said left eye by dividing said portion of said
plurality of pixels representing each of said plurality of objects visible to both
of said right eye and said left eye by the total number of said plurality of
pixels; and

caiculating the percentage of said at least one rendered image
obstructed from both of said right eye and said left eye by dividing said portion
of said plurality of pixels representing each of said plurality of objects
obstructed from both of said right eye and said left eye by the total number of
said plurality of pixels.

26. The method of calculating vision obstruction of claim 25, further
comprising the steps of:

providing said at least one viewing area to be divided equally into
visual mass units;

calculating the percentage of visual mass units seen by both of said
right eye and said left eye by multiplying said percentage of said at least one
rendered image visible to both of said right eye and said left eye by the total
number of said visual mass units; and

calculating the percentage of visual mass units obstructed from both of
said right eye and said left eye by multiplying said percentage of said at least
one rendered image in obstructed from both of said right eye and said left eye
by the totai number of said visual mass units.

27.  The method of calculating vision obstruction of claim 26, further
comprising the steps of adding the total number of visual mass units seen by
both of said right eye and said left eye for each of said at least on image
projected on to said at least one viewing area.

28.  The method of calculating vision obstruction of claim 26, further
comprising the steps of said visual mass units being comprised of one square
degree.
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