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counting the number of tile courses, points out Rose.” [0009] “Viewmaster then
automatically calculates all the other dimensions and the roof pitch, and takes into
account other roof details such as ridges, valleys and verges.”
it would have been obvious to one of ordinary skill in the art at the time of the invention to
combine the system of pictometryfaq in view of Kubo in view of Yahiro et al. with the technique of

Mann because "An obvious appeal of the software will be its simplicity.” (Mann, paragraph 0008).

Kubo in view of pictometryfaq in view of Yahiro does not disclose the following limitations, but Tao

et al. however, as shown, does:

s determining roof pitch measurements, roof area measurements and roof dimension
measurements by constructing a three dimensional geometry of the roof based on the
received aerial images (see at least paragraphs 0118-0120).

o representing the sections of the roof (see at least figure 17 and paragraphs 0118-0120);

o said roof pitch measurements determined by the reconstructed three dimensional geometry
and said roof pitch measurements showing a pitch of at least one of the sections within a
section of the roof having the pitch (see at least figure 17 and paragraphs 0118-01 20):

s said roof area measurements determined by the reconstructed three dimensional geometry
and said roof area measurements showing an area of at least one of the sections within a
section of the roof having the area (see at least figure 17 and paragraphs 0118-0120).

e said robf dimension measurements determined by the reconstructed three dimensional
geometry and showing an approximated actual length of a sloped edge of a roof section
proximate to a line of the set of lines included on the third image, said lines representing the
sloped edge (see at least figufe 17 and paragraphs 0118-0120).

It would have been obvious to one of ordinary skill in the art at the time of the invention to

combine the system of Kubo in view of pictometryfaq in view of Yahiro with the technique of Tao

et al. in order to provide “an accurate but inexpensive first quote to customers who show an initial

interest” (Yahiro et al., paragraph 0034).

Eagle View EX2002 (Part 4 of 4)
Roofr v. Eagle View
[PR2023-00437
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Claims 57 and 58:
pictometryfaq in view of Kubo in view of Yahiro et al. in view of Mann in view of Tao et al.
discloses the limitations of claim 56 as shown above. Moreover, Pictometryfag, as shown,

discloses the following limitations:

(Claim 57) wherein said roof pitch measurements show, within each of the sections of the roof
shown on the first image, a pitch of the section, wherein said roof area measurements show,
within each of the sections of the roof shown on the second image, an area of the section, and
wherein said roof dimension measurements show, proximate to each line of the set of lines
included on the third image, a dimension of a roof section represented by the line. (see at least
page 2, “Pictometry provides visﬁal information that lets you see everywhere, measure anything,
and plan everything”) and at least page 9, “Pictometry provide a number of annotation tools as
well as allowing the user to attach and geolocate other documents or files , such as a Word or

Excel document or even a corresponding image or video from another source.”)..

(Claim 58) The method of claim 57 wherein the generated first, second and third images of the
roof is a line drawing (see at least page 2, “Pictometry provides visual information that lets you
see everywhere, measure anything, and plan everything”) and at least page 9, “Pictometry
provide a number of annotation tools as well as allowing the user to attach and geolocate other
documents or files, such as a Word or Excel document or even a corresponding image or video

from another source.”).

Claim 59:

Pictometryfaq, as shown, discloses the following limitations:

A system for providing a roof report comprising:

(when executed by the processor, cause the processor to;)
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‘e receive aerial images of a roof having a plurality of sections (see at least page 2, “Pictometry
provides visual information that lets you see everywhere, measure anything, and plan
everything” and page 4, “Zoom in and inspect structural cqmposition, roof layout, and access
points”);

e output a roof report including the first, second and third images (see at least page 2,
“Pictometry provides visual information that lets you see everywhere, measure anything, and
plan everything”) and at least page 9, “Pictometry provide a number of annotation tools as
well as allowing the user to attach and geolocate other documents or files , such as a Word
or Excel document or even a corresponding image or video from another source.”).

Pictometryfaqg does not disclose the following limitations, but Kubo however, as shown, does:

e acomputer including a processor (see at least paragraph 0053);

e a non-transitory memory operably coupled to the processor, the non-transitory memory
having computer executable instructions stored thereon that, when executed by the
processor, cause the processor to... (see at least paragraph 0053)

It would have been obvious to one of ordinary skill in the art at the time of the invention to

combine the system of Kubo with the technique of pictometryfag in order to provide “a powerful

tool that can help multiple organizations, departments, and agencies save valuable time, money,

and resources.” (pictometryfaq, page 3).

Pictometryfaq in view of Kubo does not disclose the following limitations, but Yahiro et al.

however, as shown, does:

e generate at least one image of the roof, the image showing a line drawing plan view of the
roof, (see at least paragraph 0028, “a number of computer aided design (CAD)'views of the
customer’s premises are generated. The CAD views are oriented in general directions, and
may show, for example, aerial or satellite top views, and views from the north, south, east or

west.. tailored to the image of the customer’s roof shown in the aerial or satellite image.”);
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e indicate the roof area measurements on the second image (see at least paragraph 0028, “a
number of computer aided design (CAD) views of the customer’s premises are generated.”
combined with paragraph 0023, “Layout of the solar modules can be determined based on
the size and orientation of the customer's roof, which can be determined from the aerial or
satellite image.”);

e indicate the roof area measurements on the third image (see at least paragraph 0028, “a
number of computer aided design (CAD) views of the customer’s premises are generated.”
combined with paragraph 0023, “Layout of the solar modules can be determined based on
the size and orientation of the customer’s roof, which can be determined from the aerial or
satellite image.”);

it would have been obvious to one of ordinary skill in the art at the time of the invention to

combine the system of pictometryfaq in view of Kubo with the technique of Yahiro et al. in order to

provide “an accurate but inexpensive first quote to customers who show an initial interest” (Yahiro

et al., paragraph 0034).

Pictometryfaq in view of Kubo in view of Yahiro et al. does not disclose the following limitations,

but Mann however, as shown, does:

o indicate the roof pitch measurements of the first generated image (see at least
paragraphs 0008-0009, “The user need only take a digital photograph of the house or
housing to be re-roofed, download it onto a PC, then enter just one dimension
measurement, commonly the length of the roof rafter, which can be calculated by
counting the number of tile courses, points out Rose.” [0009] “Viewmaster then
automatically calculates all the other dimensions and the roof pitch, and takes into
account other roof details such as ridges, valleys and verges.”

It would have been obvious to one of ordinary skill in the art at the time of the invention to
combine the system of pictometryfaq in view of Kubo in view of Yahiro et al. with the technique of

Mann because "An obvious appeal of the software will be its simplicity.” (Mann, paragraph 0008).
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Kubo in view of pictometryfaq in view of Yahiro does not disclose the following limitations, but Tao

et al. however, as shown, does:

the plurality of the sections of the roof (see at least figure 17 and paragraph 0120)
determining roof pitch measurements, roof area measurements and roof dimension
measurements by constructing a three dimensional geometry of the roof based on the
received aerial images (see at least paragraphs 0118-0120).

said roof pitch measurements determined by the reconstructed three dimensional geometry
and said roof pitch measurements showing a pitch of at least one of the sections within a
section of the roof having the pitch (see at least figure 17 and paragraphs 0118-0120).

said roof area measurements determined by the reconstructed three dimensional geometry
and said roof area measurements showing an area of at least one of the sections within a
section of the roof having the area (see at least figure 17 and paragraphs 0118-0120).

said roof dimension measurements determined by the reconstructed three dimensional
geometry and showing an approximated actual length of a sloped edge of a roof section
proximate to a line of the set of lines included on the third image, said lines representing the

sloped edge (see at least figure 17 and paragraphs 0118-0120).

It would have been obvious to one of ordinary skill in the art at the time of the invention to

combine the system of Kubo in view of pictometryfaq in view of Yahiro with the technique of Tao

et al. in order to provide “an accurate but inexpensive first quote to customers who show an initial

interest” (Yahiro et al., paragraph 0034).

Claims 60 and 61:

pictometryfaq in view of Kubo in view of Yahiro et al. in view of Tao et al. discloses the limitations

of claim 59 as shown above. Moreover, Pictometryfaq, as shown, discloses the following

limitations:
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16.

(Claim 60) wherein said roof pitch measurements show, within each of the sections of the roof
shown on the first image, a pitch of the section, wherein said roof area measurements show,
within each of the sections of the roof shown on the second image, an area of the section, and
wherein said roof dimension measurements show, proximate to each line of the set of lines
included on the third image, a dimension of a roof section represented by the line (see at least.
page 2, “Pictometry provides visual information that lets you see everywhere, measure anything,
and plan everything”) and at least page 9, “Pictometry provide a number of annotation. tools as
well as allowing the user to attach and geolocate other documents or files , such as a Word or

Excel document or even a corresponding image or video from another source.”)..

(Claim 61) wherein the first, second and third images of the roof are line drawings (see at least
page 2, ‘Pictometry provides visual information that lets you see everywhere, measure anything,
and plan everything”) and at least page 9, “Pictometry provide a number of annotation tools as
well as allowing the user to attach and geolocate other documents or files, such as a Word or

Excel document or even a corresponding image or video from another source.”).

Claims 52-55 are rejected under 35 U.S.C. 103(a) as being unpatentable over pictometryfaq in

view of Kubo in view of Yahiro et al. in view of Tao et al.

Claim 52:

Pictometryfaq, as shown, discloses the following limitations:

A method for providing a roof report comprising,

e receiving aerial images of a roof having a plurality of sections (see at least page 2,
“Pictometry provides visual information that lets you see everywhere, measure anything, and
plan everyfhing” and page 4, “Zoom in and inspect structural composition, roof layout, and

access points”);
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outputting a roof report including the first generated image (see at least page 2, “Pictometry
provides visual information that lets you see everywhere, measure anything, and plan
everything”) and at least page 9, “Pictometry provide a number of annotation tools as well as
allowing the user to attach and geolocate other documents or files , such as a Word or Excel

document or even a corresponding image or video from another source.”).

Pictometryfag does not disclose the following limitations, but Kubo however, as shown, does:

under control of a roof estimation system (see at least paragraph 0053):

It would have been obvious to one of ordinary skill in the art at the time of the invention to

combine the system of Kubo with the technique of pictometryfaq in order to provide “a powerful

tool that can help multiple organizations, departments, and agencies save valuable time, money,

and resources.” (pictometryfaq, page 3).

Pictometryfaq in view of Kubo does not disclose the following limitations, but Yahiro et al.

however, as shown, does:

generating a first image of the roof showing a plan view of the roof, the generated image
including a first set of lines (see at least paragraph 0028, “a number of computer aided
design (CAD) views of the customer's premises are generated.” combined with paragraph
0032, “These additional costs might include electric work, and costs associated with the
height, pitch, and material of the roof.”);

indicating the roof area measurements on the second generated image (see at least
paragraph 0028, “a number of computer aided design (CAD) views of the customers
premises are generated.” combined with paragraph 0023, “Layout of the solar modules can
be determined based on the size and orientation of the customer's roof, which can be

determined from the aerial or satellite image.”);

It would have been obvious to one of ordinary skill in the art at the time of the invention to

combine the system of pictometryfaq in view of Kubo with the technique of Yahiro et al. in order to
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provide “an accurate but inexpensive first quote to customers who show an initial interest” (Yahiro

et al., paragraph 0034).

Kubo in view of pictometryfaq in view of Yahiro does not disclose the following limitations, but Tao

et al. however, as shown, does:

e determining roof area measurements by constructing a three dimensional geometry of the
roof based on the received aerial images (see at least paragraphs 0118-0120).

e representing the section of the roof on the first generated image (see at least figure 17 and
paragraphs 0118-0120);

e said roof area measurements determinéd by the reconstructed three dimensional geometry
and said roof area measurements showing an area of at least one of the sections within a
section of the roof having the area (see at least figure 17 and paragraphs 0118-0120).

it would have been obvious to one of ordinary skill in the art at the time of the invention to

combine the system of Kubo in view of pictometryfaq in view of Yahiro with the technique of Tao

et al. in order to provide “an accurate but inexpensive first quote to customers who show an initial

interest” (Yahiro et al., paragraph 0034).

Claims 53-55:
pictometryfaq in view of Kubo in view of Yahiro et al. in view of Tao et al. discloses the limitations
of claim 52 as shown above. Moreover, Pictometryfaq, as shown, discloses the following

limitations:

(Claim 53) further comprising:

e indicating roof dimension measurements on the roof report, said roof dimension
measurements determined by the reconstructed three dimensional geometry and showing,
proximate to each line of the first set of lines, a dimension of a roof section represented by
the line (see at least page 2, “Pictometry provides visual information that lets you see

everywhere, measure anything, and plan everything”) and at least page 9, “Pictometry
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provide a number of annotation tools as well as allowing the user to attach and geolocate
other documents or files , such as a Word or Excel document or even a corresponding image

or video from another source.”)..

(Claim 54) The method of claim 48 wherein the indicating roof dimension measurements on the
roof report comprises indicating roof dimension measurements on the roof report on a second
generated image of the roof included in the roof report different than the first generated image
(see at least page 2, “Pictometry provides visual information that lets you see everywhere,
measure anything, and plan everything”) and at least page 9, “Pictometry provide a number of ’
annotation tools as well as allowing the user to attach and geolocate other documents or files ,
such as a Word or Excel document or even a corresponding image or video from another

source.”)..

(Claim 55) wherein the generated first image of the roof is a line drawing (see at least page 2,
“Pictometry provides visual information that lets you see everywhere, measure anything, and plan
everything”) and at least page 9, “Pictometry provide a number of annotation tools as well as
allowing the user to attach and geolocate other documents or files, such as a Word or Excel

document or even a corresponding image or video from another source.”).
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Conclusion

Any inquiry of a general nature or relating to the status of this application or concerning this
communication or earlier communications from the Examiner should be directed to David J. Clark whose
telephone number is 571.270.3938. The Examiner can normally be reached on Monday-Friday, 9:30am-
5:00pm. If attempts to reach the examiner by telephone are unsuccessful, the Examiner's supervisor,
JOHN W. HAYES can be reached at 571.272.6708.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained from
either Private PAIR or Public PAIR. Status information for unpublished applications is available through
Private  PAIR  only. For more information about the PAIR system, see
http://portal.uspto.gov/external/portal/pair <http://pair-direct.uspto.gov >. Should you have questions on
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866.217.9197 (toll-
free).

Any response to this action should be mailed to:

Commissioner of Patents and Trademarks

P.O. Box 1450

Alexandria, VA 22313-1450

or faxed to 571-273-8300.

Hand delivered responses should be brought to the United States Patent and Trademark
Office Customer Service Window:

Randolph Building

401 Dulany Street

Alexandria, VA 22314.

/David J Clark/
Examiner, Art Unit 3628

/JOHN W HAYES/
Supervisory Patent Examiner, Art Unit 3628
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Roof with a view

Mann, Will

Contract Journal ? v431n6552 ?pp: 29

Nov 23, 2005

ISSN: 0010-7859 ?Journal Code: CTRJ

Document Type: Periodical; News ?Language: English ?Record Type: Fulltext ?Length: 1 Pages
Special Feature: Illustrations Photographs

Word Count: 653

Abstract:

If there is a limitation to the software, it's that it can't provide a cost
estimate once the user has selected a product combination. Not yet, anyway.
"The software's still in its early days," stresses [Steve Rose].
"Potentially, there is scope down the line to quantify the products that
have been chosen, though that would require more dimensions to be input.

?
Text:

Lafarge Roofing is aiming to give social housing contractors a leg-up with
its new ViewMaster software.

Originally developed in Germany, and due to be marketed into the UK next
year, the software will enable contractors to demonstrate to clients and
tenants how different re-roofing options will look before work commences -
effectively a trybefore-you-buy arrangement.

Social housing

While the software is equally suited to private housing, social housing is
being targeted by Lafarge because of the heavy spend in that sector at
present.

"We identified a gap in the pre-construction phase for social housing
refurb jobs," says Steve Rose, who headed the Lafarge project team that
developed the software. "We felt that contractors could offer this as an
extra service to clients in their resident consultation to make it easier
to visualise the plans for their new roofs.

"and from our viewpoint, we're ensuring the latest developments in our
traditional pitched roofing products are being considered in a project's
allimportant pre-construction stages." '

Simple appeal

An obvious appeal of the software will be its simplicity. The user need
only take a digital photograph of the house or housing to be re-roofed,
download it onto a PC, then enter just one dimension measurement, commonly
the length of the roof rafter, which can be calculated by counting the
number of tile courses, points out Rose.

Viewmaster then automatically calculates all the other dimensions and the

roof pitch, and takes into account other roof details
such as ridges, valleys and verges.
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Once the software has this data, the user can apply any of Lafarge
Roofing's 100 different product and colour combinations, including
specialist products such as photovoltaic panels, plus up to 80% of its
range of roof detail products.

The software can also rotate the view through 3600, and apply shadows and
different sunlight intensities. There is even the option to apply wall
renders to see how different roof tiles contrast with the walls.

If there is a limitation to the software, it's that it can't provide a cost
estimate once the user has selected a product combination. Not yet, anyway.
"The software's still in its early days," stresses Rose. "Potentially,
there is scope down the line to quantify the products that have been
chosen, though that would require more dimensions to be input.

"We do have another software package, Quantmaster, which does provide a
quantifiable list of products once a customer has provided the size of the
roof. But it doesn't offer the visuals.

"The real strength of Viewmaster is demonstrating how your roof would end
up looking."

Tenant consultations

Where Rose thinks the software will be of particular use to roofing
contractors is in tenant consultations on social housing refurbs.

"All our sales team have been trained to use Viewmaster, and we envisage
them meeting with the specifier for a social housing project, showing them
how to use the software, and exporting 'saved roofs' into Powerpoint
presentations for use in consultation meetings," he explains.

Beyond social housing, Rose sees potential for the software in private
housing - "we will be supplying it to all our account contractors,"” he says
- and can envisage forming partnerships with other external housing product
manufacturers, for example, windows and doors.

Viewmaster has already be used successfully by Lafarge Roofing's sister
company in Germany, and 2006 will see a big marketing push in the UK. And
Rose promises that there will be training courses on offer for any roofing
contractors who want to try it out.

OUT WITH THE OLD: How a typical house roof might look before (top) and
after, with a new product applied using ViewMaster (below).

THIS IS THE FULL-TEXT.

Copyright Reed Business Information UK Nov 23, 2005

Company Names:
Lafarge Roofing PLC ( NAICS:327121)
Geographic Names: United Kingdom--UK

Descriptors: Roofing; Product introduction; Software; Public housing

Classification Codes: 8302 (CN=Software and computer services); 7500 (CN=Product planning &
development); 9175 (CN=Western Europe)

Print Media ID: 59461

Trade Names: Lafarge Roofing ViewMaster
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FREQUENTLY ASKED QUESTIONS | .
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\
Frequently Asked Questions

Whatis Pictometry?

What does oblique mean?

What is the advantage of Pictometry?

What makes Pictometry images different from traditional aerial photography or satellite imagery?
How is Pictometry used?

Does Pictometry provide surveying capabilities?

What are some of the specific applications for Pictometry in these environments?
Can | zoom in on these images for more detailed information?

What about privacy issues?

Can | ink my existing mapping and GIS to Pictometry?

How are Pictometry images stored?

Can the images be annotated?

What coordinate systems does Pictometry support?

What are the requirements for each client workstation?

What is Pictometry?

Pictometry is the world's largest digital, oblique aerial photography company. The company develops and
markets a sophisticated, integrated information system that allows users to have high-resolution images of
neighborhoods, landmarks, roads, and complete municipalities from multiple views at the click of a mouse.
Back totop

What does oblique mean?

Oblique is the technical term used to discribe an aerial photograph that is taken at an angle. This type of image
is far more intuitive and useful in many situations where more information is needed than can be obtained by
looking at an aerial photograph that is straight down (orthogonal view).

Back to top
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\ LHMNN
What is the advantage of Pictometry? § \\\\ \\\\\§
Pictometry offers a significant advantage compared to traditional overhead photography by taking previously \\\\
complex technologies, adding a weaith of new features, and then making it affordable and easy-to-use. The \\ \\
resultis a revolutionary way to use aerial imaging that was unheard of just a few years ago. \ \\\

.

.

Back to top \\ \

What makes Pictometry images different from traditional aerial photography or satellite imagery?
There are many aspects of Pictomelry that are dynamically changing the use of visual information systems and ~ §
how organizations think about aerial imaging: \

1. Georeterenced oblique images - Pictometry has broken new ground on providing metric oblique
images that are accurately georeferenced down to the pixel level.

2. Instant recognition of any location - Because of their oblique nature, Pictometry images do not
require advanced photo-interpretation skills in order to recognize features in the image. The datais N
presented from a view we are all used to seeing. Oblique simply means images were takenat an angle.: NN
This provides a vital benefit for first responders as they can more easily and quickly understand the area \\ { \
and surroundings of where they are going. ’ N\

3. Client image library - Pictometry has created a centralized slorage and delivery system that allows all
of the images captured to be stored in a central repository and quickly queried at the click of a mouse to
find allimages that point to  region of interest. ' L

4. Easy and intuitive - Pictometry has been designed to be both powerful and easy to use. With very litle AN
training, operators can become immediately productive with Pictometry's measurement fools. \

5. Intelligent Images™ - Pictometry's all-digital, fully georeferenced images include all the data necessary \
to use the images without any required knowledge of coordinates, datums or projection systems. A user
needs only to double click on animage and Pictometry does the rest. \

6. High_resolution - Pictometry’s digital aerial photos allow viewers to see detailed information of building \
and land atributes attributes such as doors, windows, number of floors, buiding composition, roads,
trees, and many other neighborhood features, yet they cannot be used to identify people or read ficense |
plates. 4

7. Renewable image libraries - Pictometry's image libraries are refreshed every two years, or more often
if desired, allowing customers to analyze changes that have taken place over time.
Back to top

How is Pictometry used?

There are endless applications for Pictometry. From 9-1-1 dispatching centers, homeland security and
emergency management agencies, and first responders, to engineering firms, community planning agencies,
and transportation departments. Pictometry provides visual information that lets you see everywhere, measure
anything, and plan everything.

Back to top

Does Pictometry provide surveying capabilities? A\
No. Pictometry provides a second order visualization tool supporting the needs of its many market segments by \\\\\\ t
using digital aerial images, software, and existing topographical data. The company does not produce AN

hup:/freplay. waybackmachine.0rg/2005080123 181 &/utp:/www pictometry.com/faq.asp (2 of 10)4/572011 7:04:33 PM
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Pictometry - Frequently Asked Questions
authoritative or definitive information (surveying) from its aerial images or its software.

The differences between surveying and Pictometry measuring tools are significant. Surveying involves a
detailed measuring process by licensed professionals on site to determine very specific measurements for real
property and building measurements with certified accuracy. Pictometry is designed as a reference tool where
these types of exact measurements are not required, but there is a critical need for visual data to provide vital
information that can help save time, resources, and fives.

For example, in an emergency situation, such as a fire, a police action, a homeland security event, arriving at
centimeter accuracy to respond to a lite-threatening situation is not needed. Nor is it practical or timely for public
safety officials to engage in surveying activities when time is of the essence in providing a proper, well-planned
response.

Pictometry has proven itself to be a valuable tool that enables public safety professionals to better understand

the situation they are responding to with an easy-to-use visual tool that gives them enough information to quickly
and more effectively respond to any given situation. For law enforcement it may mean knowing what the building
measurements are during a hostage situation. For fire officials, Pictometry can be used to measure the height of
an elevator shaft for placement of ladders and hoses. For search and rescue or medical response units, it may

be finding and measuring a ravine where an accident has taken place. In all these situations, the ability to obtain
measurements quickly and easily can potentially make the difference between a successtul rescue and a tragic \
outcome.

For engineering, transportation, utility, planning, and architectural applications, Pictometry enhances the pre-
inspaction process with-a better visual inspection of buildings and properties that can save time and resources.
For example, Pictometry can help enginearing, architectural, planning, and surveying teams to know before they |
arrive on site, what environmental factors, conditions, obstacles, and other potential hindrances might be at the
site that could prevent a successful survey. Using printed images from Pictometry, surveyors can more easily
and quickly locate their survey points. Once a survey is completed by a ficensed professional, Pictometry
images can be supplied with the certified Survey to present project concepts that are easier to understand by
clients who may not have surveying and/or engineering backgrounds.

Back totop

What are some of the specific applications for Pictometry in these environments?

Pictometry provides a powerful tool that can help multiple organizations, departments and agencies save
valuable time, money, and resources. In the case of emergency response personnel, the ability to respond wih ~ \\
acourate information can save not only time and resources, but potentially lives as well. The following are just a

few of the many key applications where Pictometry adds value: N\

Law Enforcement:

o Ideniity staging and surveillance areas
« Search, raid, and seizure planning
+ Photo documentation for search warrant applications
+ Traffic control analysis, evacuation planning, and routing
hp:/ireplay. waybackmachine.org /200508012313 18/hitp:/foww pictometry.com/faq.asp (3 of 10492011 7.04:33 PM
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.

» Land/air coordination in search and rescue efforts \\\ M \‘\\

ety oS %&\\

+ Historical archiving and accident reconstruction \ \\i\\\
\
o
| \\ L
) N \
MM

» Logistical analysis s\§

+ Statistical mapping
Fire Departments:

+ Preplan responses for major structures and facilities

» Locate and establish field command centers

+ Measure hose distance from water sources and hydrants to fire

« Zoomin and inspect structural composition, roof layout, and access points

+ Access structural inventories such as sprinklers and hazardous material lists
+ View impact of wind irection on neighborhood for potential evacuations

» Integrate third-party data such as plume impact

+ Send coordinates of house numbering systems to MDTSs in vehicles en route

9-1-1;

+ Instantly view multiple images of caller location at time of call

» View alternate traffic routes to incidents

+ View each address from multiple angles for entry and escape points

+ Measure height, length, and width of buildings

+ Provide remote guidance on location of electrical wires and other obstacles that might impair
equipment or helicopter access

+ Integrate third-party information such as dispatch software and records management systems

+ Monitor foot chases through visual clues and provide assistance to officers on the scene

+ Using visual clues, help identify true location of incidents that are called in that may not be the
actual incident area.

Homeland Security

» Pre-emptive and concurrent tactical planning against terrorism

+ Use for training exercises

» Conduct vulnerability analysis and threat assessments of public utiliies such as water supplies,
coastal areas, and electrical distribution Systems

» Find the best location for field command posts and apparatus positioning

+ Create visual databases of critical infrastructure such as bridges, dams, roads, chemical outlets,
petroleum pipelines, storage facilities, landmarks, and other public buildings

» Instantly assess situational environments - measure angles, distance, height, and width of any
structure or property

» Crowd control and evacuations

+ Ensure that manpower and resource deployment match the situation

hip:/ireplay waybackmachine.0rg/20050801231818/itp:ifwww pictometry.comvfag.asp (4 of 104872011 7:04:33 PM
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\
Engineering, Transportation and Utilities \

. ;i:gw:ggttggg coordinate new roadway or other construction sites, schedules, and progress with \\\i\\\\%
\\'\ :\§\\\ .

N
\
.
« Inspect and pre-plan new developments before sending out Survey crews §\ \
i

+ Import data from GIS and other sources for asset location of water mains, electrical distribution \
systems, and zoning information \ ‘*\
+ View adjoining properties for impact N\ ‘k\\
+ Automatically calculate acreage or square footage AN
+ Review properties for planning rights of way and easements \
+ View neighborhoods for growth and traffic flow analysis Back to top AMAN

Can | “zoom in” on these images for more detailed information? \ \

. . " , . - AT
Yes. Pictometry gives you the abilty to zoom in and out of all images. However, the term “zoom in"canbe very  \ LDARR
misleading in discussions regarding privacy issues. \
Back to top

What about privacy issues?

NIMHHHN
‘ MMMN
\
N\ N
While Pictometry images offer detailed information on building and property features such as roof lines, road \
AN \.\ \\

_

g\\\\ \:‘C N N

license plates to be readable or people to be recognized. \ \ M
.

markings, bushes and shrubs, the images cannot be viewed at sufficient levels of detail that would permit \\\
AU
\\\\
:§\\§\>\\\\\\\\\\Q\\\

Communities using Pictometry have long understood that our digital imagery, while indeed impressive at 6-inch
pixel resolution, substantially deteriorates in resolution beyond this point.

§ \& )

Below is an example of trying to use the system beyond its stated parameters of operation.
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Above: Image at 200%

_
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Above: Image at 400%
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N\

Above: Image at 1600%
Back to top

Can | link my existing mapping and GIS to Pictometry?

Yes. Pictometry software can overlay shape files directly on top of both oblique and orthogonal images as well
as display a wide variety of other vector data.

Back to top

How are Pictometry images stored?
The image raster data is stored in an industry standard image file format such as JPEG, TIFF or MrSID.
Back to top

Can the images be annotated?

Yes. Pictometry provides a number of annotation tools as well as allowing the users to attach and geolocate
other documents or files, such as a Word or Excel document or even a corresponding image or video from
another source.

Back to top

What coordinate systems does Pictometry support? LN
Internally, Pictometry works in WGS84 latflon. However, Pictometry can translate coordinate systems on-the-fly \\ \ \

that enhance interoperability with many common coordinate Systems.
Back to top
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What are the requirements for each client workstation?

There are not many specific ‘requirements.” Pictometry's software will run on most Windows platforms.
Pictometry specifically tests compatibility with Windows NT, XP and 2000.

Back to top
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DETAILED ACTION
1. This office action is in responsive to a preliminary amendment filed on 1/29/2009
2. Claims 1-16, and 18-24 are pending.

3. Claim 17 is cancelled; claims 1-16 and 18-24 are original.

Claim Rejections - 35 USC § 101

4, 35 U.S.C. 101 reads as follows:

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and
requirements of this title.

Claims 14-22 are rejected under 35 U.S.C. 101 because the claimed invention is directed
to non-statutory subject matter. Claim 14 is directed towards a computer-readable medium. In
paragraph [0076] lines 13-15 of the specification, the term “machine-readable medium” is stated
as a readable transmission medium that can transmit data signals across wireless-based mediums.
A data signal being transmitted over a network is not a process, machine, manufacture, or
composition of matter. By the data signal being transmitted over a network, it does not fit in the

statute of 35 U.S.C. 101.

Claim Rejections - 35 USC § 103
5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(2) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459
(1966), that are applied for establishing a background for determining obviousness under 35
U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.
Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating obviousness
or nonobviousness.

bl o

Claims 1-16 and 18-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Guo et al. (U.S. PGPub 2003/0014224) in view of Online reference 3-D Building Reconstruction
with ARUBA: A Qualitative and Quantitative Evaluation, written by Henricsson et al. in view of
Pictometry® “Frequently Asked Questions” www.pictometry.com/faq.asp per wayback machine

dated August 1, 2005.

With respect to claim 1, Guo et al. discloses “a memory” as [(paragraph [0066])];

“a roof estimation module that is stored on the memory and that is configured, when
executed, to: receive a first and a second aerial image of a building having a roof, each of the
aerial images providing a different view of the roof of the building” as [(paragraph [0009],
[0023])] Examiner’s interpretation: By the aerial and oblique images being processed,
demonstrates that there are two images that are received that have different views of a roof of a
building, since an oblique image is an image that is taken at an angle of approximately 45
degrees;

“correlate the first aerial image with the second aerial image” as [(paragraph [0023])];
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Guo et al. does not disclose “‘generate, based at least in part on the correlation between
the first and second aerial images, a three-dimensional model of the roof that includes a plurality
of planar roof sections that each have a corresponding slope, area, and edges”;

Henricsson et al. discloses “‘generate, based at least in part on the correlation between the
first and second aerial images, a three-dimensional model of the roof that includes a plurality of
planar roof sections that each have a corresponding slope, area, and edges” as [(Pg. 3, 2%
paragraph, lines 1-6, “We propose an approach to 3-D building reconstruction, etc.”, Pg. 4, 1st
paragraph, lines 2-6, “The first processing step involves extracting, etc.”)];

Guo et al. and Henricsson et al. are analogous art because they are from the same field
endeavor of using aerial images to model buildings of in a certain area.

At the time of the invention, it would have been obvious to a person of ordinary skill in
the art to modify the system of combining aerial images and oblique images to forma a three-
dimensional (3D) site model as taught by Guo et al., and further presenting building
reconstruction framework and evaluating reconstructed roofs of buildings with respect to
accurate reference data as taught by Henricsson et al..

The motivation for doing so would have been because Henricsson et al. teaches that by
using a computer to interpret and process digital aerial images in a semi- or fully automatic mode
will be less time consuming and more affordable (Pg. 1, Introduction, lines 8-13, “This paper
deals with, etc.”).

Therefore, it would have been obvious to combine Henricsson et al. with Guo et al. for
the benefit of creating a system that can generate a three-dimensional model of a roof that

includes a plurality of planar roof sections.
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Guo et al. and Henricsson et al. do not disclose “A computing system for generating a
roof estimate report”

“generate and transmit a roof estimate report that includes one or more top plan views of
the three-dimensional model annotated with numerical values that indicate the corresponding
slope, area, and length of edges of at least some of the plurality of planar roof sections.”

Pictometry discloses “A computing system for generating a roof estimate report” as [(Pg.
6, 3" Question, Can the images be annotated, “Pictometry provides a number of annotation,
etc.”)] Examiner’s interpretation: By there being annotation tools that allows users to attach
and or geolocate other documents, demonstrates that an estimate report of the roof can be
generate to have a written documentation of the measurements of the roof;

“generate and transmit a roof estimate report that includes one or more top plan views of
the three-dimensional model annotated with numerical values that indicate the corresponding
slope, area, and length of edges of at least some of the plurality of planar roof sections.” as [(Pg.
6, 3™ Question, Can the images be annotated, “Pictometry provides a number of annotation,
etc.”)] Examiner’s interpretation: By there being annotation tools that allows users to attach
and or geolocate other documents, demonstrates that an estimate report of the roof can be
generate to have a written documentation of the measurements of the roof;

Guo et al., Henricsson et al. and Pictometry are analogous art because they are from the
same field endeavor of using aerial images to model buildings of in a certain area.

At the time of the invention, it would have been obvious to a person of ordinary skill in
the art to modify the system of using aerial images to calculate measurements of different roofs

of buildings as taught by Guo et al. and Henricsson et al., and further having integrates
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information systems that allows users to have high resolution images of neighborhoods
landmarks and roads as taught by Pictometry.

The motivation for doing so would have been because Pictometry teaches that generating
an estimate report of the measurements from an aerial image can help multiple organization and
agencies save valuable time, money and resources (Pg. 2, 7th paragraph, What are some of the
specific applications for Pictometry in these environments).

Therefore, it would have been obvious to combine Pictometry with Guo et al. and
Henricsson et al. for the benefit of creating a system that can generate an estimate report of the

measurements that are created from aerial images.

With respect to claim 2, the combination of Guo et al., Henricsson et al. and Pictometry
discloses the system of claim 1 above, and Henricsson et al. further discloses “wherein the roof
estimation module is further configured to correlate the first and second aerial images by
receiving an indication of one or more corresponding points on the building shown in each of the
first and second aerial images.” as [(Pg. 4, last paragraph, “Straight 2-D contours from a master

image, etc.")];

With respect to claim 3, the combination of Guo et al., Henricsson et al. and Pictometry
discloses the system of claim 1 above, and Guo et al. further discloses “wherein the roof
estimation module is further configured to generate the three-dimensional model by receiving an
indication of at least one of a ridgeline of the roof, a valley of the roof, an edge of the roof, a hip

of the roof, and a gable of the roof.” as [(paragraph [0048])];
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With respect to claim 4, the combination of Guo et al., Henricsson et al. and Pictometry
discloses the system of claim 1 above, and Pictometry further discloses “wherein the roof
estimation module is further configured to receive the first and second aerial image from an
image source computing system.” as [(bottom of Pg. 1, subtitle Client image library, “Pictometry

has created a centralized storage, etc.”)];

With respect to claim 5, the combination of Guo et al., Henricsson et al. and Pictometry
discloses the system of claim 1 above, and Pictometry further discloses “wherein the roof
estimation module is further configured to generate the roof estimate report by generating an
électronic file that includes an image of the building along with line drawings of the one or more
top plan views of the three-dimensional model.” as [(Pg. 6, 2™ Question, How are Pictometry
images stored, “The image raster data is stored, etc.”)] Examiner’s interpretation: By
Pictometry having an image file that stores aerial images, demonstrates that there is an electronic
file that helps generates a roof estimate report, since the aerial images in the image file will help

determine the measurements of the roofs of the different buildings.

With respect to claim 6, Guo et al. discloses “
receiving a first and a second aerial image of a building having a roof, each of the aerial
images providing a different view of the roof of the building” as [(paragraph [0009], [0023])]

Examiner’s interpretation: By the aerial and oblique images being processed, demonstrates
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that there are two images that are received that have different views of a roof of a building, since
an oblique image is an image that is taken at an angle of approximately 45 degrees;

“correlating the first aerial image with the second aerial image” as [(paragraph [0023])];

Guo et al. does not disclose “generating, based at least in part on the correlation between
the first and second aerial images, a three-dimensional model of the roof that includes a plurality
of planar roof sections that each have a corresponding slope, area, and edges”;

Henricsson et al. discloses ‘“‘generating, based at least in part on the correlation between
the first and second aerial images, a three-dimensional model of the roof that includes a plurality
of planar roof sections that each have a corresponding slope, area, and edges” as [(Pg. 3, 2m
paragraph, lines 1-6, “We propose an approach to 3-D building reconstruction, etc.”, Pg. 4, 1st
paragraph, lines 2-6, “The first processing step involves extracting, etc.”)];

Guo et al. and Henricsson et al. are analogous art because they are from the same field
endeavor of using aerial images to model buildings of in a certain area.

At the time of the invention, it would have been obvious to a person of ordinary skill in
the art to modify the system of combining aerial images and oblique images to forma a three-
dimensional (3D) site model as taught by Guo et al., and further presenting building
reconstruction framework and evaluating reconstructed roofs of buildings with respect to
accurate reference data as taught by Henricsson et al.

The motivation for doing so would have been because Henricsson et al. teaches that by
using a computer to interpret and process digital aerial images in a semi- or fully automatic mode
will be less time consuming and more affordable (Pg. 1, Introduction, lines 8-13, “This paper

deals wi;th, etc.”).
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Therefore, it would have been obvious to combine Henricsson et al. with Guo et al. for
the benefit of creating a system that can generate a three-dimensional model of a roof that
includes a plurality of planar roof sections.

Guo et al. ana Henricsson et al. do not disclose “A computer-implemented method for
generating a roof estimate”

“and transmitting a roof estimate report that includes one or more top plan views of the
three-dimensional model annotated with numerical indications of at least one of the slope, area,
and lengths of the edges of the plurality of planar roof sections.”

Pictometry discloses “A computer-implemented method for generating a roof estimate”
as [(Pg. 6, 3 Question, Can the images be annotated, “Pictometry provides a number of
annotation, etc.”’)] Examiner’s interpretation: By there being annotation tools that allows users
to attach and or geolocate other documents, demonstrates that an estimate of a roof can be
generated to have a written documentation of the measurements of a roof;

“and transmitting a roof estimate report that includes one or more top plan views of the
three-dimensional model annotated with numerical indications of at least one of the slope, area,
and lengths of the edges of the plurality of planar roof sections.” as [(Pg. 6, 3™ Question, Can the
images be annotated, “Pictometry provides a number of annotation, etc.””)] Examiner’s
interpretation: By there being annotation tools that allows users to attach and or geolocate other
documents, demonstrates that an estimate report of the roof can be generate to have a written
documentation of the measurements of the roof;

Guo et al., Henricsson et al. and Pictometry are analogous art because they are from the

same field endeavor of using aerial images to model buildings of in a certain area.
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At the time of the invention, it would have been obvious to a person of ordinary skill in
the art to modify the system of using aerial images to calculate measurements of different roofs
of buildings as taught by Guo et al. and Henricsson et al., and further having integrates
information systems that allow; users to have high resolution images of neighborhoods
landmarks and roads as taught by Pictometry.

The motivation for doing so would have been because Pictometry teaches that generating -
an estimate report of the measurements from an aerial image can help multiple organization and
agencies save valuable time, money and resources (Pg. 2, 7th paragraph, What are some of the
specific applications for Pictometry in these environments).

Therefore, it would have been obvious to combiﬁe Pictometry with Guo et al. and
Henricsson et al. for the benefit of creating a system that can generate an estimate report of the

measurements that are created from aerial images.

With respect to claim 7, the combination of Guo et al., Henricsson et al. and Pictometry
discloses the system of claim 6 above, and Pictometry further discloses “wherein identifying the
building includes receiving a street address of the building.” as [(bottom of Pg. 2, subtitle 9-1-1,
“View each address from multiple angles, etc.”)] Examiner’s interpretation: By viewing an

address from multiple angles, demonstrates that an address is received.
With respect to claim 8, the combination of Guo et al., Henricsson et al. and Pictometry

discloses the system of claim 6 above, and Henricsson et al. further discloses “wherein

correlating the first and second aerial images includes receiving an indication of one or more
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corresponding points shown in each of the first and second aerial images.” as [(Pg. 4, last

paragraph, “Straight 2-D contours from a master image, etc.")];

With respect to claim 9, the combination of Guo et al., Henricsson et al. and Pictometry
discloses the system of claim 8 above, and Henricsson et al. further discloses “wherein receiving
the indication of the corresponding point includes receiving the indication from a user.” as [(Pg.

4, see Fig. 1)];

With respect to claim 10, the combination of -Guo et al., Henricsson et al. and
Pictometry discloses the system of claim 6 above, and Guo et al. further discloses “wherein
generating the three- dimensional model includes receiving an indication of at least one of a
ridgeline of the roof, a valley of the roof, an edge of the roof, a hip of the roof, and a gable of the

roof.” as [(paragraph [0048])];

With respect to claim 11, the combination of Guo et al., Henricsson et al. and
Pictometry discloses the system of claim 6 above, and Pictometry further discloses “further
comprising generating the roof estimate report, the roof estimate report being a data file that
includes an image of the building along with line drawings of the one or more top plan views of
the three-dimensional model.” as [(Pg. 6, 2 Question, How are Pictometry images stored, “The
image raster data is stored, etc.”’)] Examiner’s interpretation: By Pictometry having an image

file that stores aerial images, demonstrates that there is an electronic file that helps generates a
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" roof estimate report, since the aerial images in the image file will help determine the

measurements of the roofs of the different buildings.

With respect to claim 12, the combination of Guo et al., Henricsson et al. and
Pictometry discloses the system of claim 6 above, and Pictometry further discloses “wherein
transmitting the roof estimate report includes transmitting a data file that includes the one or
more top plan views of the three-dimensional model.” as [(Pg. 6, 2" Question, How are
Pictometry images stored, “The image raster data 1s stored, etc.”’)] Examiner’s interpretation:
By there being an image file that stores the aerial images that are taken, demonstrates that the
transition of a data file includes one or more top plan views of a 3D model, since the model is

generated from the aerial images taken from above.

With respect to claim 13, the combination of Guo et al., Henricsson et al. and
Pictometry discloses the system of claim 1 above, and Guo et al. further discloses *“wherein
transmitting the roof estimate report includes initiating printing of the one or more top plan
views of the three- dimensional model.” as [(paragraph [0067])] Examiner’s interpretation:
By there being a printer coupled to the system, demonstrates that the top plan views of the three-

dimensional mode] can be printed.

With respect to claim 14, Guo et al. discloses “A computer-readable medium whose

contents enable a computing system to generate a roof estimate report for a building having a
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roof” as [(paragraph [0066])] Examiner’s interpretation: By there being a central processing
unit (CPU) demonstrates that there is a medium, since a medium is embedded within a processor.

“receiving one or more images of the building” as [(paragraph {0009], [0023])]
Examiner’s interpretation: By the aerial and oblique images being processed, demonstrates
that there are two images that are received that have different views of a roof of a building, since
an oblique image is an iﬁage that is taken at an angle of approximately 45 degrees;

Guo et al. does not disclose “generating, based on the one or more images of the building,
a model of the roof that includes a plurality of planar roof sections that each have a
corresponding area and edges”;

Henricsson et al. discloses “generating, based on the one or more images of the building,
a model of the roof that includes a plurality of planar roof sections that each have a
corresponding area and edges” as [(Pg. 3, 2" paragraph, lines 1-6, “We propose an approach to
3-D building reconstruction, etc.”, Pg. 4, 1st paragraph, lines 2-6, “The first processing step
involves extracting, etc.”)];

Guo et al. and Henricsson et al. are analogous art because they are from the same field
endeavor of using aerial images to model buildings of in a certain area.

At the time of the invention, it would have been obvious to a person of ordinary skill in
the art to modify the system of combining aerial images and oblique images to forma a three-
dimensional (3D) site model as taught by Guo et al., and further presenting building
reconstruction framework and evaluating reconstructed roofs of buildings with respect to

accurate reference data as taught by Henricsson et al.
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The motivation for doing so would have been because Henricsson et al. teaches that by
using a computer to interpret and process digital aerial images in a semi- or fully automatic mode
will be less time consuming and more affordable (Pg. 1, Introduction, lines 8-13, “This paper
deals with, etc.”).

Therefore, it would have been obvious to combine Henricsson et al. with Guo et al. for
the benefit of creating a system that can generate a three-dimensional model of a roof that
includes a plurality of planar roof sections.

Guo et al. and Henricsson et al. do not disclose “and transmitting a roof estimate report
that includes one or more views of the model, the report being annotated with numerical
indications of the area and lengths of the edges of at least some of the plurality of planar roof
sections.”

Pictometry discloses “and transmitting a roof estimate report that includes one or more
views of the model, the report being annotated with numerical indications of the area and lengths
of the edges of at least some of the plurality of planar roof sections.” as [(Pg. 6, 3" Question,
Can the images be annotated, “Pictometry provides a number of annotation, etc.”)] Examiner’s
interpretation: By there being annotation tools that allows users to attach and or geolocate other
documents, demonstrates that an estimate report of the roof can be generate to have a written
documentation of the measurements of the roof;

Guo et al., Henricsson et al. and Pictometry are analogous art because they are from the
same field endeavor of using aerial images to model buildings of in a certain area.

At the time of the invention, it would have been obvious to a person of ordinary skill in

the art to modify the system of using aerial images to calculate measurements of different roofs
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of buildings as taught by Guo et al. and Henricsson et al., and further having iqtegrates
information systems that allows users to have high resolution images of neighborhoods
landmarks and roads as taught by Pictometry.

The motivation for doing so would have been because Pictometry teaches that generating
an estimate report of the measurements from an aerial image can help multiple organization and
agencies save valuable time, money and resources (Pg. 2, 7th paragraph, What are some of the
specific applications for Pictometry in these environments).

Therefore, it would have been obvious to combine Pictometry with Guo et al. and
Henricsson et al. for the benefit of creating a system that can génerate an estimate report of the

measurements that are created from aerial images.

With respect to claim 15, the combination of Guo et al., Henricsson et al. and
Pictometry discloses the system of claim 14 above, and Guo et al. further discloses “wherein
generating the model includes generating a three-dimensional model based on a correlation

between two of the one or more images.” as [(paragraph [0023])];

With respect to claim 16, the combination of Guo et al., Henricsson et al. and
Pictometry discloses the system of claim 14 above, and Pictometry further discloses “wherein the
method further comprises generating the roof estimate report,.” as [(Pg. 6, 2" Question, How are
Pictométry images stored, “The image raster data is stored, etc.”’)] Examiner’s interpretation:

By Pictometry having an image file that stores aerial images, demonstrates that there is an
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electronic file that helps generates a roof estimate report, since the aerial images in the image file
will help determine the measurements of the roofs of the different buildings.
Henricsson et al. discloses “the roof estimate report including annotated line drawings of

each of the one or more views of the model.” as [(see Fig. 3)];

With respect to claim 18, the combination of Guo et al., Henricsson et al. and
Pictometry discloses the system of claim 14 above, and Guo et al. further discloses “wherein the
one or more images of the building are images obtained from at least one of an aircraft, satellite,
and ground-based platform” as [(paragraph [0021];

“and wherein the one or more views of the model are top-down line drawing views of the
model.” as [(paragraph [(0023])] Examiner’s interpretation: By there being an aerial image
and an oblique image, demonstrates that there is a top-down line drawning view of the a model,

since an oblique image is an image that is taken at an angle of approximately 45 degrees.

With respect to claim 19, the combination of Guo et al., Henricsson et al. and
Pictometry discloses the system of claim 14 above, and Guo et al. further discloses “wherein
generating the model of the roof includes automatically identifying at least some features of the

roof for inclusion in the model.” as [(paragraph [0024])].

With respect to claim 20, the combination of Guo et al., Henricsson et al. and

Pictometry discloses the system of claim 14 above, and Guo et al. further discloses “wherein the
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contents are instructions that when executed cause the computing system to perform the

method.” as [(paragraph [0066] ~ [0067])];

With respect to claim 21, the combination of Guo et al., Henricsson et al. and
Pictometry discloses the system of claim 14 above, and Pictometry further discloses “wherein the
method further comprises transmitting to a remote computing system a computer-readable data
file that includes a representation of the model.” as [(Pg. 6, nd Question, How are Pictometry
images stored, “The image raster data is stored, etc.”)] Examiner’s interpretation: By there
being an image file that stores the aerial images that are taken, demonstrates that the transition of
a data file is being sent to a remote computing system including a representation of a model,
since different agencies, organizations, and departments have the ability to view a building or

area in order to respond to an incident with accurate information.

With respect to claim 22, the combination of Guo et al., Henricsson et al. and
Pictometry discloses the system of claim 14 above, and Henricsson et al. further discloses
“wherein generating the model of the roof includes generating a two-dimensional model of the
roof based on a single image that provides a substantially top-down view of the roof.” as [(top of

Pg. 5, lines 7-11, “Finally, the most evident and consistent set of planar, etc.”)];

With respect to claim 23, the combination of Guo et al., Henricsson et al. and

Pictometry discloses the system of claim 14 above, and Pictometry further discloses “presenting
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the model to a customer” as [(Pg. 1, subtitle, What is Pictometry, “Pictometry is the world’s
largest digital, oblique, etc.”)];

“wherein transmitting the roof estimate report includes generating a roof estimate report
based on the modified model.” as [(Pg. 6, 3r Question, Can the images be annotated,
“Pictometry provides a number of annotation, etc.”’)] Examiner’s interpretation: By there
being annotation tools that allows users to attach and or geolocate other documents, demonstrates
that an estimate report of the roof can be generate to have a written documentation of the
measurements of the roof;

Henricsson et al. discloses ““‘and modifying the model of the roof based on input received
from the customer” as [(Pg. 4, Fig. 1)] Examiner’s interpretation: Henricsson et al. determines
the operator to be the customer that sends in an input;

“the input indicating a slope corresponding to one of the plurality of planar roof sections”

as [(Pg. 3, 2™ paragraph, “We propose an approach to 3-D, etc.”)];

With respect to claim 24, the combination of Guo et al., Henricsson et al. and
Pictometry discloses the system of claim 14 above, and Henricsson et al. further discloses
“modifying the model of the roof based on input received from a customer” as [(Pg. 4, Fig. 1)]
Examiner’s interpretation: Henricsson et al. determines the operator to be the customer that
sends in an input;

“the input identifying a ridge or valley of the roof” as [(Pg. 7, Fig. 3)] Examiner’s
interpretation: By there being a model of a building with a line drawings of a roof and vertical

walls, demonstrates that the input is identifying a ridge or valley of a building;
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Pictometry discloses “wherein transmitting the roof estimate report includes generating a
roof estimate report based on the modified model.” as [(Pg. 6, 3" Question, Can the images be
annotated, “Pictometry provides a number of annotation, etc.”)] Examiner’s interpretation: By
there being annotation tools that allows users to attach and or geolocate other documents,
demonstrates that an estimate report of the roof can be generate to have a written documentation
of the measurements of the roof.

Conclusion

The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure. The relevance of Moore et al. (U.S. PGPub 2003/0115163) is a system providing an
estimated reconstruction cost for a building and its designated area.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BERNARD E. COTHRAN whose telephone number is (571)270-
5594. The examiner can normally be reached on Monday-Friday 7:30-4:00pm est..

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Paul L. Rodriguez can be reached on (571) 272-3753. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status Qf an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status informatioﬁ for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Jason Proctor/
Primary Examiner, Art Unit 2123
/B.E.C./

Examiner, Art Unit 2123
5/6/11
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Application No. Applicant(s)

12/467,250 PERSHING, CHRIS
Office Action Summary Examiner A Unit

ANDRE PIERRE LOUIS 2123

- The MAILING DATE of this communication appears on the cover sheet with the correspondence address —~
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)[J Responsive to communication(s) filed on ___
2a)[J This action is FINAL. 2b)Bd This action is non-final.
3)J An election was made by the applicant in response to a restriction requirement set forth during the interview on
: the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11,453 O.G. 2183.

Disposition of Claims

5 Claim(s) 1-25 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
8)[J Claim(s) ____is/are allowed.
7)XJ Claim(s) 1-25 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9)0 Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

10)[X The specification is objected to by the Examiner.
11)[ The drawing(s) filed on 15 May 2009 is/are: a)[_] accepted or b)[X] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
12)[J The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[J Al b)) Some * c)[] None of:
1.[J Certified copies of the priority documents have been received.
2 Certified copies of the priority documents have been received in Application No. _____
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) E Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ____
3) [ Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) (] other: ____
U.S. Paten! and Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20110831
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DETAILED ACTION

1. Claim 1-25 have been presented for examination.

Drawings
2. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) because they
include the following reference character(s) not mentioned in the description: see for example
reference number 448, 711, 1188 of figure 3E. Corrected drawing sheets in compliance with 37
CFR 1.121(d), or amendment to the specification to add the reference character(s) in the
description in compliance with 37 CFR 1.121(b) are required in reply to the Office action to
avoid abandonment of the application. Any amended replacement drawing sheet should include
all of the figures appearing on the immediate prior version of the sheet, even if only one figure is
being amended. Each drawing sheet submitted after the filing date of an application must be
labeled in the top margin as either “Replacement Sheet” or “New Sheet” pursuant to 37 CFR
1.121(d). If the changes are not accepted by the examiner, the applicant will be notified and
informed of any required corrective action in the next Office action. The objection to the
drawings will not be held in abeyance.

Double Patenting

3. The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent possible
harassment by multiple assignees. A nonstatutory obviousness-type double patenting rejection
is appropriate where the conflicting claims are not identical, but at least one examined

application claim is not patentably distinct from the reference claim(s) because the examined
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application claim is either anticipated by, or would have been obvious over, the reference
claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re
Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may
be used to overcome an actual or provisional rejection based on a nonstatutory double patenting
ground provided the conflicting application or patent either is shown to be commonly owned
with this application, or claims an invention made as a result of activities undertaken within the
scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal

disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR
3.73(b).
3.1 Claims 1-25 are provisionally rejected on the ground of nonstatutory obviousness-type
double patenting as being unpatentable over claims 1-28 of copending Application No.
12/467,244. Although the conflicting claims are not identical, they are not patentably distinct
from each other because the claims of application No. 12/467,244 contain every elements of the
instant application No. 12/467,250.

This is a provisional obviousness-type double patenting rejection because the conflicting

claims have not in fact been patented.
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Claim Rejections - 35 USC § 101

4, 35 U.S.C. 101 reads as follows:

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and
requirements of this title.

4.1 Claims 16-25 are rejected under 35 U.S.C. 101 because the claimed invention is directed
to non-statutory subject matter. While the claims are directed to a computer-readable medium,
para 107 of the original specification describes to include carrier wave/signal bearing medium
which does not fit into one of the statutory categories and therefore are not statutory.

Claim Rejections - 35 USC § 102

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for
patent by another filed in the United States before the invention by the applicant for patent, except that an
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this
subsection of an application filed in the United States only if the intemational application designated the United
States and was published under Article 21(2) of such treaty in the English language.

5.0  Claims 1-25 are rejected under 35 U.S.C. 102 (e) as being anticipated by Pershing ET al.
(USPG_PUB No. 2008/0262789 Al).

The applied reference has a common inventor with the instant application. Based upon
the earlier effective U.S. filing date of the reference, it constitutes prior art under 35 U.S.C.
102(e). This rejection under 35 U.S.C. 102(e) might be overcome either by a showing under 37
CFR 1.132 that any invention disclosed but not claimed in the reference was derived from the
inventor of this application and is thus not the invention “‘by another,” or by an appropriate

showing under 37 CFR 1.131.
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5.1  Inconsidering claims 1, 12, and 16, Pershing et al. discloses a computer-
implemented method for generating a roof estimate report, the method comprising: displaying a
first and a second aerial image of a building having a roof, each of the aerial images providing a
different view of the roof of the building (see fig.1-2, 5, para 11-13, 22, 28); receiving an
indication of a feature of the building shown in the first aerial image (see fig.1-2, 5, para 28-31);
modifying a three-dimensional model of the roof based on the received indication of the feature
of the building (para 34-37); and displaying a projection of the feature from the modified three-
dimensional model onto the first and second aerial images, the displaying occurring concurrently
with the receiving of the indication of the feature of the building (fig.1-2, 5, para 28-31, 34-37),
and further teaches the step of transmitting roof measurement information based on the modified
three-dimensional model (see para 18, 34-37), shown in claim 12.

5.2  With regards to claims 2 and 17, Pershing et al. discloses that wherein modifying
the three-dimensional model of the roof includes adding a planar roof section to the three-
dimensional model (para 34-38).

5.3  Asperclaim 3, Pershing et al. discloses that wherein the indicated feature is at
least one of: a point on the roof, a section of the roof, a ridgeline of the roof, a valley of the roof,
a rake edge of the roof, an eave of the roof, a hip ridge of the roof, an edge of a section of the
roof, and a comer of a section of the roof (see para 28, 37).

5.4  Regarding claims 4-5, 19, Pershing et al. discloses that wherein displaying the
projection of the feature comprises: displaying the feature in the first aerial image at a first time
and displaying the feature in the second aerial image at a second time that is substantially

coincident to the first time (see fig.5, para 34-38).
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5.5  As perclaims 6 and 23, Pershing et al. discloses that wherein displaying the
projection of the feature includes initiating display of a line on the first and second image (para
28, 34).

5.6  With regards to claims 7-8, 24, Pershing et al. discloses that wherein the first
image provides a substantially top plan view of the roof of the building, and wherein the second
image provides a perspective view of the roof of the building (fig.3, 5, para 22, 28).

5.7  Regarding claims 9 and 25, Pershing et al. discloses the step of transmitting roof
measurement information based at least in part on the modified three-dimensional model (fig.1-
2, para 18, 22, 34-37).

5.8  Asper claims 10-11, Pershing et al. discloses the step of displaying a marker
operable to specify a point on an image (fig. 5, para 28-32); receiving, via the marker, an
indication of a point on the first aerial image (para 28-32, 34-37); and registering, based on the
received indication of the point, the aerial image to a reference grid corresponding to the three-
dimensional model (para 34-37).

5.9  Regarding claims 13 and 22, Pershing et al. discloses that wherein the roof
estimation module includes an interactive roof modeling user interface (para fig.1-2, 22-24).

5.10 As per claim 14, Pershing et al. discloses that wherein the computing system is a
desktop computer and the roof estimation module is part of an interactive roof modeling program
executing on the computing system (para fig.1-2, 22-24).

5.11 With regards to claim 15, Pershing et al. discloses that wherein the roof
estimation module is part of a network accessible roof modeling program executing on the

computing system (para fig.1-2, 22-24).
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5.12 Regarding claim 18, Pershing et al. discloses that wherein receiving an indication
of the feature of the building includes receiving position information of the feature in the first
aerial image (see fig.1-2, para 11, 41-42), and wherein concurrently displaying the projection of
the feature includes: translating the received position information into position information of the
feature in the three-dimensional model and translating the position information of the feature in
the three-dimensional model into position information of the feature in the second aerial image
(fig.1-2, 5, para 28-30).

5.13  With regards to claims 20-21, discloses et al. discloses that wherein displaying the
projection of the feature includes displaying the projection of the feature at substantially the
same time as receiving the indication of the feature of the building (see fig.5, para 34-38).

Conclusion
6. The prior art made of record and not relied upon is considered pertinent to applicant’s
disclosure.

6.1  Kennedy et al. (USPG_PUB No. 2009/0304227) teaches a method for
provisioning energy systems.

6.2 Neumann (USPG_PUB No. 2004/0105573) teaches an augmented virtual
environment.

7. Claims 1-25 are rejected and this action is non-final. Any inquiry concerning this
communication or earlier communications from the examiner should be directed to ANDRE
PIERRE LOUIS whose telephone number is (571)272-8636. The examiner can normally be

reached on Mon-Fri, 8:00AM-4:30PM.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Paul L. Rodriguez can be reached on 571-272-3753. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/A. P/
Examiner, Art Unit 2123

September 1, 2011

/Paul L Rodriguez/
Supervisory Patent Examiner, Art Unit 2123
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USAN: 12/467,244
Inventor: Chris Pershing

PhotoModeler - Measure and Model Real-World Objects from Photographs 9/30/2008 11:28 AM

i

é Measuring & Modeling

E the Real World.
|

PhotoModeler*

[Type text here ] search |
HOME | ABOUT US PRODUCTS APPLICATIONS SUPPORT l FAQ COHIACT US

PhotoModeler | PhotoModeler Scanner | Add-On Modules | Camera Products | Accessory Items | Training Courses

Main Features | Special Features | How It Works | Upgrade Info | About Cameras | Articles & Reports | Real World Examples

PHOTOMODELER SOFTWARE ’i @ ORDER HOW )

Main Features

- DEHO DOWNLOAD

!
|
I

PhotoModeler, the award-winning Windows based software program from Eos Systems, o

allows you to create accurate, high quality 3D models and measurements from photographs. S HEWSLETTER SIGHNUP
The new features in our most recent release, PhotoModeler 6, are described on the What's .

New in PhotoModeler 6 pages. PRODUCT TOUR
Take the PhotoModeler Tour to discover how you can measure and model real world objects R

and scenes for your next project. Click here to order PhotoModeler.

Do you wonder which product, PhotoModeler or PhotoModeler Scanner, is the best match for
your application? Both products are very well suited to certain applications. To help you i
decide, a comparison is shown on the Products home page. H

PhotoModeler is loaded with powerful and useful features to help you measure and model
productively!

Easy to Use and Learn: Includes an advanced Windows user interface, Wizards for
easy project set-up, extensive multimedia tutorials (over 4 hours playing time!),
printed user guide, and extensive on-line help.

. Modeling Tools: Create models using PhotoModeler's Point, Line, Curve, Edge,
Cylinder, and Shape marking tools.

. Surface Tools: Add surfaces to features defined by Points, Lines, Curves, énd
Edges. Create NURBS Surfaces from Lines, Edges, and Curves.

Photo-textures: Add photo-textures and colors to surfaces. Export textures with
3DS, 0BJ), VRML, and 3DM.

3D Viewer: View, measure, select objects, and interactively rotate the created 3D
models with full photo-textures.

Measurement Tools: Perform point, distance, length and area measurements right
within PhotoModeler.

. Photograph Handling: Work with any number of photographs, add new
photographs at any time, and import many different image formats. * Image
Control: Use extensive Zoom Tools for accurate sub-pixel marking, Photo Rotate for
easier viewing, and Image Enhancement for increased visibility.

Photo-Projections: Check project quality by projecting 3D data onto your photos.

Camera Support: Use images from digital, film, or video cameras. Automatic
Camera Orientation determines the position of the camera when the image was
taken. Use different cameras in the same project.

Scale/Rotate/Translate: This feature provides you the ability to apply proper scale
to your project and set your model in the proper coordinate system for exporting.

Export Capabilities: Export your model to Autodesk DXF (2D and 3D), 3D Studio
3DS, Wavefront OBJ, VRML (1&2), IGES, OpenNURBS/Rhino, StereolLithography STL,
RAW, Maya Script, Max Script, FBX, and Google Earth’s KML and KMZ. See the

exports page.

http://www.photomodeler.com/products/photomodeler.htm 1of2
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PhotoModeler - Measure and Model Real-World Objects from Photographs 9/30/2008 11:28 AM

. Camera Calibrator: Accurately measure your camera's focal length, principal point,
digitizing aspect ratio and lens distortion.

. Customizable Interface: Control the layout and appearance of your PhotoModeler
screen. Customizable items include toolbars, short cut keys, and colors for items such
as 3D objects, Projections, and the 3D Viewer.

And there is much, much, more! Please view the Special Features page for more details. You
can also view our PhotoModeler brochure (.4-5.3M8 pdf) for other information on
PhotoModeler.

~ Back to top

Home | About Us | Products | Applications | Support | FAQ | Contact Us | Privacy Policy
© 2008 Eos Systems Inc. | Website designed by Graphically Speaking

http://www .photomodeler.com/products/photomodeler.htm 20f2
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Pictometry - Frequently Asked Questions
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USAN: 12/467,244

EM# EV 887976986 US J
Inventor: Chris Pershing

http:/Awww.pictometry.com/faq.asp

T JUL ElieR SEP

86 caplures

Frequently Asked Questions

What is Pictometry?
What does oblique mean?
What is the advantage of Pictometry?

What makes Pictometry images different from traditional aerial photography or satellite imagery?

How is Pictometry used?

Does Pictometry provide surveying capabilities?
What are some of the specific applications for Pictometry in these environments?

Can | zoom in on these images for more detailed information?
What about privacy issues?

Can ! link my existing mapping and GIS to Pictometry?

How are Pictometry images stored?
Can the images be annotated?

What coordinate systems does Pictometry support?
What are the requirements for each client workstation?

What is Pictometry?

Pictometry is the world's largest digital, oblique aerial photography company. The company develops and
markets a sophisticated, integrated information system that allows users to have high-resolution images of
neighborhoods, landmarks, roads, and complete municipalities from mulliple views at the click of a mouse.

Back to top

What does oblique mean?

Oblique is the technical term used to discribe an aerial photograph that is taken at an angle. This type of image
is far more intuitive and useful in many situations where more information is needed than can be obtained by

looking at an aerial photograph that is straight down (orthogonal view).

Back to top

hitp:/ireplay waybackmachine.org/20050801231818/utp:/iwww pictometry.com/Fag.asp (1 of 1041972011 7:04:33 PM
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Pictometry - Frequently Asked Questions

What is the advantage of Pictometry?

Pictometry offers a significant advantage compared to traditional overhead photography by taking previously
complex technologies, adding a wealth of new features, and then making it affordable and easy-to-use. The
result is a revolutionary way to use aerial imaging that was unheard of jusl a few years ago.

Back totop

What makes Pictometry images different from traditional aerial photography or satellite imagery?
There are many aspects of Pictometry that are dynamically changing the use of visual information systems and
how organizations think about aerial imaging:

1. Georeferenced oblique images - Pictometry has broken new ground on providing metric oblique
images that are accurately georeferenced down to the pixel level.

2. Instant recognition of any location - Because of their oblique nature, Pictomelry images do not
require advanced photo-interpretation skills in order to recognize features in the image. The data is
presented from a view we are all used to seing. Oblique simply means images were taken at an angle.
This provides a vital benefit for first responders as they can more easily and quickly understand the area
and surroundings of where they are going.

3. Client image library - Pictometry has created a centralized storage and delivery system that allows all \
of the images captured to be stored in a central repository and quickly queried at the click of a mouseto
find all images that point to a region of interest.

4. Easy and intuitive - Pictometry has been designed to be both powerfu! and easy to use. With very litle
training, operators can become immediately productive with Pictometry's measurement tools.

5. Intelligent Images™ - Pictometry's all-digital, fully georeferenced images include all the data necessary
o use the images without any required knowledge of coordinates, datums or projection Systems. A user
needs only to double click on an image and Pictometry does the rest.

6. High_resolution - Pictometry's digital aerial photos allow viewers to see detailed information of building
and land attributes attributes such as doors, windows, number of floors, building composition, roads,
trees, and many other neighborhood features, yet they cannot be used to identity people or read license
plates.

7. Renewable image libraries - Pictometry's image ibraries are refreshed every two years, or more often
it desired, allowing customers to analyze changes that have taken place over time.

Back to top

How is Pictometry used?

There are endless applications for Pictometry. From 9-1-1 dispatching centers, homeland security and
emergency management agencies, and first responders, to engineering fims, community planning agencies,
and transportation departments. Pictometry provides visual information that lets you see everywhere, measure
anything, and plan everything.

Back to top

Does Pictometry provide surveying capabilities?
No. Pictometry provides a second order visualization toof supporting the needs of its many market segments by
using digital aerial images, software, and existing topographical data. The company does not produce

hitp:/ireplay. waybackmachine. org/20050801231818/hutp:/fwwrw.pictomeiry.comv/faq.asp (2 of 10}4/9/72011 7:04:33 PM
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Pictometry - Frequently Asked Questions
authoritative or defintive information (urveying) from its aerial images or its Software.

N \ N \
The differences between surveying and Pictometry measuring tools are significant. Surveying involves @ \§\\\§\\\\\
detailed measuring process by licensed professionals on site to determine very specific measurements for real \ \\\\i\\\
property and building measurements with certified accuracy. Pictometry is designed as a reference tool where \\\
these types of exact measurements are not required, but there is a critical need for visual data to provide vital

information that can help save time, resources, and lives.

i

For example, in an emergency situation, such as a fire, a police action, a homeland security event, arriving at
centimeter accuracy to respond to a fite-threatening situation is not needed. Nor is it practical or timely for public
safety officials to engage in surveying activities when time is of the essence in providing a proper, well-planned
response.

Pictometry has proven itself to be a valuable tool that enables public safety professionals to better understand
the situation they are responding to with an easy-to-use visual tool that gives them enough information to quickly
and more effectively respond to any given situation. For law enforcement it may mean knowing what the building
measurements are during a hostage situation. For fire officials, Pictometry can be used to measure the height of
an elevator shaft for placement of ladders and hoses. For search and rescue or medical response units, it may
be finding and measuring a ravine where an accident has taken place. In all these situations, the abilty to obtain
measurements quickly and easily can potentially make the difference between a successful rescue and a tragic
outcome.

For engingering, transportation, utifty, planning, and architectural applications, Pictometry enhances the pre-
inspection process with a better visual inspection of buildings and properties that can save time and resources.
For example, Pictometry can help engineering, architectural, planning, and surveying teams to know before they
arrive on site, what environmental factors, conditions, obstacles, and other potential hindrances might be at the
site that could prevent a successful survey. Using printed images from Pictometry, surveyors can more easily
and quickly locate their survey points. Once a survey is completed by a licensed professional, Pictometry
images can be supplied with the certified survey to present project concepts that are easier to understand by
clients who may not have surveying and/or engineering backgrounds.

Back o top

What are some of the specific applications for Pictometry in these environments?

Pictometry provides a powerful tool that can help multiple organizations, departments and agencies save
valuable time, money, and resources. In the case of emergency response personnel, the abilty to respond with
accurate information can save not only time and resources, but potentially lives as well. The following are just a
few of the many key applications where Pictometry adds value:

Law Enforcement:

+ Identify staging and surveillance areas

o Search, raid, and seizure planning

« Photo documentation for search warrant applications

o Traffic contro! analysis, evacuation planning, and routing
http:/ireplay. waybackmachine.org/2005080123181 &hutp:Aiwww. pictomery. com/fagasp (3 of 1014/9/72011 7:04:33 PM
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Pictometry - Frequently Asked Questions

« Land/air coordination in search and rescue efforts

« Setup foot chase/crime-in-progress perimeters in seconds
o Tum night into day — winter info Summer

« Historical archiving and accident reconstruction

o Logistical analysis

o Statistical mapping

Fire Departments:

o Preplan responses for major structures and facilities

o Locate and establish field command centers

o Measure hose distance from water sources and hydrants to fire

« Z0om in and inspect structural composition, roof layout, and access points

o Access structural inventories such as sprinklers and hazardous material fists
« View impact of wind direction on neighborhood for potential evacuations

o Integrate third-party data such as plume impact

o Send coordinates of house numbering systems to MDTS in vehicles en route

911

« Instantly view multiple images of caller location at time of call

o View altemnate traffic routes to incidents

+ View each address from multiple angles for entry and escape points

o Measure height, length, and width of buildings

+ Provide remote quidance on location of electrical wires and other obstacles that might impair
equipment or helicopter access .

+ Integrate third-party information such as dispatch software and records management systems

« Monitor foot chases through visual clues and provide assistance to officers on the scene

« Using visual clues, help identify true location of incidents that are called in that may not be the
actual incident area.

Homeland Security

+ Pre-emptive and concurrent tactical planning against temorism

o Use for training exercises

« Conduct vulnerability analysis and threat assessments of public utilties such as water supplies,
coastal areas, and electrical disiribution systems

« Find the best location for field command posts and apparatus positioning

+ Create visual databases of critical infrastructure such as bridges, dams, 1oads, chemical outlets,
petroleum pipelines, storage facilties, landmarks, and other public buildings

+ Instantly assess situational environments - measure angles, distance, height, and width of any
structure or property

o Crowd contro! and evacuations

+ Ensure that manpower and resource deployment match the situation

hitp:/ireplay. waybackmachine.org/20050801231818/hp:/fwww.pictometry.comvfag.asp (4 of 1014/972011 7:04:33 PM
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Pictometry - Frequently Asked Questions
Engineering, Transportation and Utilities

« Highlight and coordinate new roadway or other construction sites, schedules, and progress with
(rawing tools

» Inspect and pre-plan new developments before sending out survey crews

+ Import data from GIS and other sources for asset location of water mains, electrical distribution
systems, and zoning information .

o View adjoining properties for impact

o Automatically calculate acreage or square footage

+ Review properties for planning rights of way and easements

+ View neighborhoods for growth and traffic flow analysis Back to top

Can | “zoom in” on these images for more defailed information? \
Yes. Pictometry gives you the ability fo zoom in and out of all images. However, the term “zoom in” can be ve W
misleading in discussions regarding privacy issues.
Back to top

What about privacy issues?
It is understandable that when some people first see Pictometry they may get the wrong idea that we can zoom
in to recognize them, read their car's license plate, and othenwise obtain personal information from the images. \
While Pictometry images offer detailed information on building and property features such as roof lines, road MAMTIN
markings, bushes and shrubs, the images cannot be viewed at sufficient levels of detail that would permit \
license plates to be readable or people to be recognized.

Communities using Pictometry have long understood that our digital imagery, while indeed impressive at 6-inch
pixel resolution, substantially deteriorates in resolution beyond this point.

Below is an example of trying to use the system beyond its stated parameters of operation.

http:/ireplay. waybackmachine.org/20050801231818/hstp:/fwww. pictometry. comv/faq.asp (5 of 10)4/9/2011 7:04:33 PM
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Pictomelry - Frequently Asked Questions

..................................................................

Above: Image at 1600%
Back to top

Can | link my existing mapping and GIS to Pictometry?

Yes. Piclomelry software can overlay shape files directly on top of both oblique and orthogonal images as well
as display a wide variety of other vector data.

Back to top

How are Pictometry images stored?
The image raster data is stored in an industry standard image file format such as JPEG, TIFF or MrSID.
Backtotop

Can the images be annotated?

Yes. Piclometry provides a number of annotation tools as well as allowing the users to attach and geclocate
other documents or files, such as a Word or Excel document or even a corresponding image or video from
another source.

Back totop

What coordinate systems does Pictometry support?

Internally, Pictometry works in WGS84 latlon. However, Pictometry can transtate coordinate systems on-the-fly
that enhance interoperability with many common coordinate systems.

Back totop

hitpiireplay.waybackmachine.org 2005080123181 &ttp/ivww pictometry.com/fag.asp (9 of 1041972011 7:04:33 "M
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Pictomelry - Frequently Asked Questions
What are the requirements for each client workstation?
There are not many specific “requirements.” Pictometry's software will run on most Windows platforms.
Pictometry specifically tests compatibility with Windows NT, XP and 2000.
Back to top

Contactus at 1-888-771-6714 or iio@piciomeiry.com 919952005 Pictemalry Interational Corp.
For lechical questions or comments refating 1o ihis web sk, a-mall webmesier@niciomeiny.com.

hitp:/ireplay.waybackmachine.org/2005080123181 &/http:/fwww. pictometry.com/faq.asp 10 of 1014/9/2011 7:04:33 PM
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Pictometry - In The News
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PRESS RELEASES
< Back to the News Room home page

Piclometry Announces Software and Web-based Solution for
Engineers, Architects, and Planners
Software Provides On-Screen Measurements of Buildings and Properties On High-Resolution Obliqua and
Orthogonal Digital images; Web Site Provides Access ta Image Database

ROCHESTER, NY ~ January 22, 2004 - Pictormetry International Corp., maker of the world's leading
information system that incorporates georeferenced oblique and orthogonal aerial imaging software, announced
today the availability of its Pictometry Online™ waeb site for engineering, architectural, and planning fimrs.

Pictometry Online is a fee-basad service thatenables registered firms to rasearch, select, and purchase
high-resolution aerial images from its web site database that has over one ard a half million images of leading
municipal centers. The high-resolution georeferenced images, along with Pictomatry software, enabls
engineers, architects, and planners to view, measure, and plan on up to 12 different views of every square foot
in their community. Applications for Pictometry Online include helping firms save time and resources by
pre-inspecting sites for new projects before sending out surveyors and inspection crews, as well as conducting
preliminary site maasurements withaut feaving the office. Pictomelry images can also be incorporated with
ieading third-party design software and GIS solutions that enhance project concepts to clients in 8 way thatis
more visually compelling and easier to understand.

A number of firms are already using the web site and software. “We consider our firm to be very progressive
when it comes to adopting new tools that will not only help our clients better understand the projects we are
working on for them, but also help us reduce expensas and shorten the time to completion,” said Kenneth
Cummings of Parrone Engineering in Rochester, NY. “Our CEO immediately saw the value that Pictometry could
bring to us, and we've been successfully using it In more ways than we ever imagined.”

Pictometry catalogues its visual database by counties. Some of the many major metropolitan areas that are
included in the database include Los Angeles, San Francisco, New York City, Boston, and Atlanta. "Pictometry
Online represents 8 break-through in high-resolution oblique and orthogona digital aeal imaging that has
already proven its value in today's highly compstitive engineering and architectural market,” said Dante
Pennacchia, Senior Vice President of Sales and Marketing. "We will continue to add more areas throughout the
year as they become avallable.”

Once a firm has registered on Pictometry Online, they can view and purchase images with or without Pictometry
softvrare. Images purchased without Pictometry software are called non-intelligent Images. These images enable
firms to clearly see entire project areas and can be incorporated Into other software systems. Engineers,
architacts, and planners looking to obtaln Image measurements, such ss elevation, height, distance, and area,
will need to purchase Pictometry software, called EFS, and purchase Intelligent Images™.

Special promotional pricing is now available from Pictometry on both images and software for a limited time.
Companies that wish to see sample images, view a dsmonstration of Pictometry softwars, and obtain
promotional pricing can visit www.pictometry com/aec.

About Pictometry

Pictometry International Corp. is a rapidiy growing software company that provides visual intelligence information
systerns. The company's patented imaging procass captures high-resolution oblique and orthogona!l images of
counties and states, and combines them with an interactive software solution that lets users see everywhere,
measure anything, and plan everything. The company’s customar base includes a growing list of county, state,
and federal government organizations as well as private business users. Applications include assessors,
planning officials, transportation, insurance, real estate, enginearing, utilities, law enforcement, 9-1-1, homeland
security, and fire departments. For more on Pictomeltry, visit www.pictometry.com

HHi#
Contact Info:
Will Smith
Marketing Manager
Pictometry International Corp

585-486-0093 X270
will.smith@pictometry.com

< Back to the Naws Room home page.
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Who should read this guide Welcome

Welcome

Welcome to Electronic Field Study™ (EFS), the easy-to-use software system
developed by Pictometry® International Corporation so you can view and
work with aerial images contained in a Pictometry Image Library or
purchased online.

Who should read this guide

The EFS Getting Started Guide was written for new users. It addresses the
needs of all users, whether they’ve purchased one image or an entire library
of images.

How to use this guide

To help you get started with EFS as quickly as possible, this book covers
some of the basic features of EFS in an abbreviated format. These topics, plus
others, are covered in full detail in the EFS User Guide for Version 2.7.

Resources

Other Documentation

Document Description
EFS User Guide for Version 2.7 A comprehensive guide for using EFS.
EFS Version 2.7 Release Notss A document that provides information about each

revision of EFS Version 2-7. The document describes
software enhancements, defects corrected, and
known defects with suggested workarounds.

EFS COM Interface Guide A reference guide for COM API developers. Includes
information about crealing plugin tools to EFS.

EFS 2.7 Configuration Editor Guide For System and Data Administrators, this document
describes how 1o use the EFS 2.7 Configuration Editor
to create a common configuration for your users.

Getting Help

There are various options for getting help if you have a problem either
installing or using EFS.

Try this first

Before contacting Pictometry’s Customer Service, try to solve the problem by
checking the following resources:

« Use the Help system that is part of EFS.
« Check the documentation provided with EFS.

iv EFS Getting Started Guide
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Welcome

The Pictometry solution

« If your company has one, ask your company’s “Area Expert,” who has
taken in-depth EFS training classes from Pictometry International.

If you still need help after consulting these resources, contact our Customer
Service Department.

Contacting Customer Service
By phone: 1-888-771-9714

Or by email: customersupport@pictometry.com

Our Customer Service Department is available from 8:30 a.m. to 5:00 p.m.
Monday to Friday, Eastern time.

The Pictometry solution

Pictometry has created a revolutionary digital-imaging process and software
program that map each pixel of a digital land image to actual geographic
coordinates. The solution consists of an Image Library and Pictometry’s
software program, called Electronic Field Study (EFS).

What is EFS?

EFS is the Pictometry software that lets you search for, view, measure, print,
and export the aerial images contained in your Pictometry® Image Library
or purchased from Pictometry Online.

What is an Image Library?

An Image Library contains Pictometry images of a geographic area and
related data for that same area. It can include maps, GIS data, workspace
files, and image polygons. Some users also have elevation files.

The files are organized in a tree structure with a folder for each of the
following:

« elevation files,
« maps and GIS files,
«» image polygons, and

« the Image Warehouse (where the images are stored) with subfolders for
clusters, sectors, and image files.

The Image Warehouse

EFS Getting Started Guide

An Image Warehouse is that part of the Image Library that contains your
images, typically of an entire town, county, or state. An Image Warehouse
contains images taken at various altitudes (“shot levels”) and angles, as
described next.

0862



Installing EFS Welcome

image types
« Orthogonal — taken straight down. North is always the top of the image.
« Oblique — taken at an angle. Oblique images let you see the sides of the
objects in an image, making theni easier to identify.

« Ortho Sector Tile — taken straight down. Ortho Sector Tiles are special
images manufactured from Orthogonal images. They do not overlap each
other, and they each cover one square mile.

Shot Levels
» Community — typically shows an entire community and is shot from a
higher altitude than that of a Neighborhood image.

« Neighborhood — shot from a lower altitude than that of a Community
image and therefore shows more detail.

Installing EFS

Instructions for installing EFS are covered in detail in the EFS User Guide for
Version 2.7.

vi EFS Getting Started Guide
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Start Here

Starting EFS

Starting EFS

Start Here

¢ To start EFS:
Do one of the following;:

From the Windows Start menu, select
Programs= Pictometry=>Electronic Field Study 2.7

Double-click the default EFS shortcut placed on the desktop by the
installer.

Double-click any saved workspace (PWEF file) or shortcut to
a workspace.

Opening a workspace

¢ To open a workspace:

1

Do one of the following:

— Click the Open button.
—or-

— Choose File=Open.

The Open dialog box opens.

Navigate to the directory that contains the workspace you wish to
open, select the desired workspace, and click Open. (Workspace
files have the extension “pwf.”)

The workspace opens and becomes the active workspace; it appears in the
Workspace window (not visible by default); the Image Tool is activated, and
the base map opens in the Image window.

Screen layouts

EFS provides these screen layouts:

These

Configurations Configuration Description

are pictured in . - N

ch af) ter 1 of the image View Shows the Image window, the View toolbar, and the Navigate toolbar.
EF§ User image View Measure Shows the Image window, the View toolbar, the Navigate toolbar, and the
Guide. See Markup Tools toolbar.

“Choices for

screen layout.” Power User Shows the Image, Workspace, and Qutput windows, plus the View,

Navigate, and Tools toolbars.

Touchscreen Shows the Image window and makes toolbar buttons large. Toolbar

buttons are arranged in a special layout for touch-screen users.

EFS Getting Started Guide

0864



Screen layouts Start Here

Conflguration Description

Version 2.6 Defaults  Provides the defauli settings and toolbar buttons that were found in EFS
Version 2.6.

The Image View Measure Markup layout

Here's what EFS might look like if you selected the Image View Measure

Markup layout after installation:
Close box
Navigation window

Navigation cameras

Menu Bar —— 1t
Toolbars
Compass

Image window

With Workbook
Mode turned on, \
there is one tab

for each open
image.

&3

Status Bar — e e

Prev/Next buttons

Figure 1: The Image View Measure Markup layout.

Table 1: The parts of the Electronic Field Study application.

Sectlon Description

Compass Indicates the geographic orientation of the active image.

The bottom of the compass is the point from which the picture was taken.
It corresponds to the part of the image closest to the bottom of the Image
window.

The line at the top of the compass (outside the circle) indicates the
direction in which you'd be looking if you took the photo. The line inside
the compass always points north.

Menu Bar Contains pull-down menus for EFS features. Menu options are dim when
not applicable to the current task.

Navigation cameras  Buttons (toolbar buttons and on-image buttons) that open images (search
hits) from different camera directions (N, S, E, W, and Orthogonal).

PreviNext buttons Buttons that open the next (or previous) search hit taken from the same
direction as the active image.

2 EFS Getting Started Guide
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Start Here Keyboard shortcuts

Section Description

Toolbars Contain buttons for quick access to EFS features. Buttons are dim when
not applicable.

Image window Shows open images (up to a limit you specify). One Workbook Mode tab

is visible for each open image.

Navigation window  Contains a thumbnail of the active Image in the Image window. The
thumbnail represents the entire active image and the red rectangle

represents the visible portion of the active image. You can pan the active

image by dragging the red rectangle.

S 5

Status Bar Shows various measurements and locations, such as the latitude and
longitude of the area pointed to by the Image Tool, the results of
measurements, and the percentage of magnification of the active image.

Workbook Mode Tabs you can click to activate a different open image.
tabs

Keyboard shortcuts

EFS provides these shortcuts:

Shortcut Description

CTRL+L Opens the Annotation Layer Visibility dialog box so you can select layers
to make visible or deselect layers to hide.

CTRL+G Opens the Go To dialog box so you can enter the coordinates to go to or
$0 you can search by street address.

CTRL+P Opens the Properties dialog box for the active tool.

CTRL+W Opens the Warehouse List tab of the Image Tool Properties dialog box.

On this dialog box, you can choose image search opfions and link
warehouses to be searched.

EFS Getting Started Guide 3
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Clicking a point Search for Images

Search for Images

You can search for images by using any of the procedures in this section.

After searching,

» If the first search hit does not open automatically in the Image window,
check your Image Tool settings. See “Options for opening images” in
Chapter 6 of the EFS User Guide.

« If the Thumbnail window is in view, it shows thumbnails of search hits.
Double-clicking a thumbnail causes its full-sized image to open in the
Image window.

Clicking a point

4 To search by clicking a point:
With a base map or image open,

1 Click the Image Tool (if not already active).

2 Click a point in the map or image.

The first search hit opens in the Image window and a red crosshair
(Navigation Point) appears at the point clicked.

Entering coordinates

You do not have to open an image or a workspace to search for images by
entering coordinates.

¢ To search by coordinates:
1 Do one of the following:

— Press CTRL+G.
— Choose Navigate=>Go to location.

2 On the Go to dialog box, type the coordinates to search for, and
click OK.

The first search hit opens in the Image window and a red crosshair
indicates the location of the coordinates you entered.

Searching by address

Before you can search by street address (or Parcel ID), some setup is
required. Contact your Data Administrator. Instructions for setting up
address data are found in Chapter 1 of the EFS User Guide.

4 EFS Getting Started Guide
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Search for Images

Searching by address

& To search by address or Parcel ID:

1

EFS Getting Started Guide

Do one of the following:

— In the Address Search box on your toolbar, type the address or
the Parcel ID you want to search for, then press ENTER.

— Press CTRL+ G, enter the address or Parcel ID, and click OK.
— Choose Navigate=>Go to location, enter the address or Parcel
ID, and click OK.

The Address Search Results dialog box appears, listing search hits.

Do one of the following:

— If you know which hit you want, select that hit, and dlick Select
and Close. (The image opens and the dialog box closes.)

— If you're not sure which hit you want, select a hit, then click
Select. (The image opens, but the dialog box remains open so you
can select and view other hits.)

— If you don't see what you want, click Close and try searching
again. Check the spelling of the street name or expand the search
by specifying less detail. (For example, just type the street name
with no house number.)

Unless you chose Close, the image that best shows the parcel at the
address (or with the Parcel ID) you entered is displayed in the Image
window. A red crosshair is shown at the parcel’s centroid or at one
of its corners—depending on the GIS data you are set up to search.
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Measuring Quick Tool Reference

Quick Tool Reference

Measuring

Changing units of measure and coordinate systems

hange Opens the Units dialog box so you can change units of measure and coordinat
Units systems.

Measuring above ground
¢ To enter Offset mode:
1 Activate an Oblique view of the desired location.
2  Activate the measurement tool you intend to use.

3 On your keyboard, press the “O” key. An offset indicator appears on
the image and the cursor changes to the “Offset cursor.”

4 Click at the ground plane and drag a line up to the height of the
desired ground plane offset.

You can now measure and annotate as you normally would. EFS
assumes all measurements and annotations are at the height of the
line you drew.

R N oS e
NSO emovexheioNsalinSos NeG Key 2

Measurement tools
Area Tool Calculates the area of any part of an image.

To measure the area of a freeform shape: Click the Area Tool, press and hold
the left mouse button, drag along the outline of the area to be measured until the
mouse pointer meets the starting point, then release the mouse.

! Hoid ST T keyi o
Gormer;

2

To measure the area with a parallelogram: Click the Area Tool, press and
hold on corner 1, drag to corer 2. (Don't release the mouse button.) Hold down
CTRL, and drag to corner 3. Then release.

Bearing Measures the bearing (the orientation from True North) of an angle you outline in
[Tool the active image. Also measures the angle formed by any object in an image.

To measure bearing: Click the Bearing Tool, press and hold the starting
point, and drag the mouse to an ending point in the direction to measure the
bearing of.

To measure an angle: Click the Bearing Tool, press and hold the mouse button
on the angle’s vertex. Drag a line from the vertex along one side of the angle.
Hold down CTRL, and drag away from the first side. Then release.

6 EFS Getting Started Guide
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Quick Tool Reference

Navigating

Distance
Tool

Measures three differeni things, depending on how you use the tool: 1) the
distance between two points in an imags, 2) the cumulative distance along a
series of freeform or straight-line segments, or 3) the distance between points
that are on different images.

To measure distance along a straight line: Click the Distance Tool, press and|
hold the left mouse button and drag along the line. Then release.

[ieRe ST eI s Coer pressTanareleaseabe ke at inaicomer s

To measure a freeform line: Click the Distance Tool, press and hold the left
mouse button, hold down ALT, and drag the mouse. Then release.

35
A

To measure the perimeter of a paralletogram: Click the Distance Tool, press
and hold on corner 1, drag to corner 2. (Don't release the mouse button.) Hold
down CTRL, and drag to corner 3. Then release.

Elevation
Tool

Gives the elevation of the point (or differential elevation of the points) you click in
an image after activating the Elsvation Tool.

To measure glevation: Click the Elevation Tool and click the point to measure.

To measure differential elevation: Click the Elevation Tool, press CTRL + P,
click the desired calculation on the Properties dialog box, click OK, press and
hold the starting point. (Don't release the mouse button.) Hold down CTRL., and
drag to the ending point. Then release.

Height
[Tool

Measures two different things, depending on how you use the tool: 1) the height
of an object, or 2) the square footage of the facade of a building in an image.

1 Click the Helight Tool.

2 Press and hold the left mouse button at the base of the object to measure
or at the starting point of the ground plane offset.

3 Drag the mouse upwards and release i at the ending point.

L ocation
Tool

Gives the geographic coordinates for a point you click in an image.

iNavigate
Tool

Lets you “walk" around in one or more images to locate a point of interest or
plan a route. Maintains the same perspective and calculates the distance of
the route. (Is not the same as "Walk the Earth.”)

1 Click the Navigate Tool.

2  Click on the image in the direction you wish to move. Continue clicking
points until the route is complete. EFS switches to adjacent images
automatically (except for Ortho sector Tiles).

OIS TIes Whe Vo

on:from:insidexthe:currentimagestothes

drentinagaiandiielease themolisebufonseits s
3 Tofinish the route, double-click anywhere in the image.

EFS Getting Started Guide
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Querying

Quick Tool Reference

GIS Query
Tool

Lets you query GIS data in an image by clicking a point in the image (if the GIS
data in the active workspace covers the same geographic area). You must set
up the GIS layer and the Query Tool before querying the layer. See Chapter 17
of the EFS User Guide.

1 Make sure the active workspace contains the GIS annotation layer to be
queried.

2 Click the GIS Query Tool.

3 Cllck an Image window scroll bar and press PAGE UP or PAGE DOWN
repealedly, until the name of the layer to be queried appears in the Status
Bar's leftmost pane.

4  Click the location to query.

Searching for images

Image Tool

Searches for images containing the geographic point you clicked or the
coordinates you entered. You can search Image Warehouses, the current
workspace, or both. Also used to select a point in an image to be magnified
with the Zoom In or Zoom Out buttons. (See also "Search for Images” on
page 4.)

Viewing

Alternate views

View From
Mest

Displays an image captured from the west showing the same geographic area
as the image currently in the Image window.

View From
East

Displays an image captured from the east showing the same geograph;c area
as the image currently in the Image window.

View From
North

Displays an image captured from the north showing the same geographic area
as the image currently in the Image window.

View From
ISouth

Displays an image captured from the south showing the same geographic area
as the image currently in the Image window.

View From
Ortho

Displays an Orthogonal (stralght down) image that most closely covers the
same geographic area as the Oblique image currently in the image window.

View Map

Opens either a high-detail map or a base map depending on the button’s
position and the available maps.

View
INeighbor-hood

Displays a Neighborhood shot leve! image of the same geographic area as the
image currently in the Image window.

View
Community

Displays a Community shot level image of the same geographic area as the
image cumrently in the Image window.

EFS Getting Started Guide
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Quick Tool Reference

Viewing

View Ortho
ISector Tile

Displays the Ortho Sector Tile of the same geographic area as the image
currently in the Image window.

Pan Too! Scrolls the image around in the Image window.
1 Click the Pan Tool.
2 Press and hold the left mouse button.
3 Drag the image up, down, left, or right within the window.
ew
PentaView Opens a second copy of the active image in PentaView “mode” and opens up
to five scenes of the same location—each from a different angle or direction (N,
S, E, W, Orthogonal)—in a “view scenes at corners” arrangement. The active
image is placed in the main PentaView window (in the center of the Image
window).
1 Activate the search hit you wish to view in PentaView.
2 Click the PentaView button.
3  Close any image to close PentaView.
The Workspace window
View Shows or hides the Workspace window. Does not open or close a workspace.
Pictometry
\Workspace
ptions
[Zoom If you click a point, doubles in size and repositions the active image so that the
[Tool point is at or closer to the center of the Image window. If you drag a rectangle,
magnifies and repositions that area to fill the Image window.
1 Click the Zoom Tool.
2 Do one of the following:
- Click the point or drag a rectangle around the area you want magnified.
~ Roll the mouse wheel away from you to zoom in to the location at the
center of the image.
Zoom In Doubles the magnification of the active image.
Zoom Out Reduces the magnification of the active image by half.
Guide 9

EFS Getting Started
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frequently asked questions

What is Pictometry? What about privacy issues?

Wwhat does oblique mean? Can | tink my existing mapping and GI Pictometry?
What is the advantage of Pictometry? How are Pictometry imaqges stored?

What other special features does Pictometry offer users? Can the images be annotated?

How is Pictometry used? What coordinate systems does Pictometry support?
Does Pictomet rovide surveying capabilities? What are the requirements for each client workstation?

Key applications for Pictometry

What is Pictometry?

Pictometry is a leading provider of geo-referenced, aerial, cblique image libraries and related software. Pictometry uses a patented image
capture process to create Pictometry Intelligent Images®. As a leading provider of image libraries to ES-1-1 and emergency response
professionals, Pictometry’s images and technology are also used by GIS, planning, and assessing professionals as well as a growing number of
commercial industries including insurance, utilities, real estate, construction and more. Pictometry is easy-to-use and access. Pictometry’s tools
can also integrate with other-software programs and features geo-referenced images which allows for accurate measurement capabilities
designed for users.

return to top

What does oblique mean?

Oblique refers to the angle at which an image is captured (Pictometry images are typically captured at a 40 degree angle). By capturing images
at this angle, as opposed to a straight down or overhead shot, Pictometry’s images reveal greater detail, enabling users to see different views
of an image and notice relevant details such as street lights, fire hydrants etc. With Pictometry, for example, you can see the front door of a
house, the back door, the windows and more.

return [0 1op

What is the advantage of Pictometry?

Pictometry offers an advantage compared to traditional overhead photography or even satellite and GPS mapping. First, Pictometry captures
oblique images so more relevant detail is captured, enabling users to see more and recognize buildings, structures etc. Pictometry also uses a
process which captures every square foot of an area in high resolution detail, from both orthogonal and oblique angles, giving Pictometry’s
images something traditional aerial images or even satellite and GPS mapping ¢an't provide: a detailed oblique view of any feature. The
locational data associated with each pixel makes it possible for users to measure numerous geographic details such as distance, height,
latitude/longitude coordinates, directional bearing and relative positioning. Deployment options also make Pictometry’s software available to
muitiple users s0 more pecple can access relevant information from the convenience of a desktop computer or via remote wiretess internet
access.

return to top

what other special features does Pictometry offer users?
1n addition to oblique, high resolution, gec-referenced images and easy to use software, Pictometry image libraries offer a centralized storage
and delivery system so captured images can be stored in a central repository and quickly queried with the click of a mouse. These libraries are
typically updated every two years (or more often in required), giving users a point of reference to make meaningful comparisons over time.
— This feature can be especially useful for damage assessment and in disaster situations. —
rg;grn [9 ;gg

How is Pictometry used?

Applications for Pictometry technology and products increase daily. From 9-1-1 dispatching centers, homeland security and emergency
management agencies, and first responders, to engineering firms, community planning agencies, and transportation departments, Pictometry
provides visual information that lets you See Everywhere, Measure Anything, and Plan Everything.®

return to top

Does Pictometry provide surveying capabilities?

http://web.archive.org/web/20080922013233/http:/www.pictometry.com/about_us/faqgs.sht... 8/10/2011
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No. Pictometry provides a second order visualization too! supporting the needs of its many market segments by using oblique aerial images,
software, and existing topographical data. Pictometry does not produce authoritative or definitive information (surveying) from its aerial images
or its software. Surveying involves a detailed measuring process by licensed professionals on site to determine very specific measurements for
real property and building measurements with certified accuracy. Pictometry is designed as a reference tool for occasions when certified
measurements are ot required but accurate information is needed to save time, resources and even lives. In an emergency situation, for
example, such as a fire or a E9-11 calt, arriving at a location with centimeter accuracy is not necessary but using Pictometry to accurately
measure the height of a building to deploy enough ladders and hoses can be especially useful. For search and rescue or medical response units,
finding and measuring a ravine where an accident has taken place may be achieved quickly and accurately using Pictometry.

For commercial applications involving engineering, transportation, utility, pianning, and architectural projects, Pictometry can enhance the pre-
inspection process with a better visual inspection of buildings and properties that can save time and resources. For example, Pictometry may
help engineering, architectural, planning, and surveying teams to identify environmental factors, conditions, obstacles, and other potential
hindrances before arriving on the scene. Using printed images from Pictometry, surveyors may be able to more easily and quickly locate survey
points. Once a survey is completed by a licensed professional, Pictometry images may be supplied with the certified survey to present project
concepts that are easier to understand by clients who may not have surveying and/or engineering backgrounds.

rg;_urn !Q !Q‘z

The following are just a few of the many key applications for Pictometry:
Law Enforcement:

Identify staging and surveillance areas

Search, raid, and seizure planning

Photo documentation for search warrant applications
Traffic control analysis, evacuation planning, and routing
Land/air coordination in search and rescue efforts

Setup foot chase/crime-in-progress perimeters in seconds
Turn night into day - winter into summer

Historical archiving and accident reconstruction

Logistical analysis

Statistical mapping

0 000000900

Fire Departments:

e Pre-plan responses for major structures and facilities

e Locate and establish field command centers

e Measure hose distance from water sources and hydrants to fire

e Zoom in and inspect structural composition, roof layout, and access points
e Access structural inventories such as sprinklers and hazardous material lists
e View impact of wind direction on neighborhood for potential evacuations

e Integrate third-party data such as plume impact

e Send coordinates of house numbering systems to MDTs in vehicles en route

9-1-1:

e Instantly view multipie images of caller location at time of call

e View alternate traffic routes to incidents

e View each address from multiple angtes for entry and escape points

e Measure height, length, and width of buildings

e Provide remote guidance on location of electrical wires and other obstacles that might impair equipment or helicopter access
e Integrate third-party information such as dispatch software and records management systems

e Monitor foot chases through visual clues and provide assistance to officers on the scene

e Using visual clues, help identify true location of incidents that are catled in that may not be the actual incident area.

Homeland Security

e Pre-emptive and concurrent tactical planning against terrorism

e Use for training exercises

e Conduct vulnerability analysis and threat assessments of public utilities such as water supplies, coastal areas, and electrical distribution
systems

o Find the best location for field command posts and apparatus positioning

e Create visual databases of critical infrastructure such as bridges, dams, roads, chemical outlets, petroleum pipelines, storage facilities,
landmarks, and other public buildings

e Instantly assess situational environments ~ measure angles, distance, height, and width of any structure or property

e Crowd control and evacuations

e Ensure that manpower and resource deployment match the situation

Engineering, Transportation and Utilities

e Highlight and coordinate new roadway or other construction sites, schedules, and progress with drawing toois
e Inspect and pre-plan new developments before sending out survey crews

e Import data from GIS and other sources for asset location of water mains, electrical distribution systems, and zoning information
¢ View adjoining properties for impact

e Automatically calculate acreage or square footage

e View neighborhoods for growth and traffic flow analysis

return to top

What about privacy issues?
While Pictometry’s images offer detailed information on building and property features such as roof lines, road markings, bushes and shrubs,
the images cannot be viewed at sufficient levels of detail that would permit license plates to be readable or people to be recognized.

return to top

http://web.archive.org/web/20080922013233/http:/www.pictometry.com/about_us/faqs.sht... 8/10/2011
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Can I link my existing mapping and GIS to Pictometry? . . X

Yes. Pictometry software can overlay shape files directly on top of both oblique and orthogonal images as well as display a wide variety of other
vector data.

return to top

How are Pictometry images stored?
The image raster data is stared in an industry standard image file format such as JPEG, TIFF or MrSID.
[( rn

Can the images be annotated? . .
Yes. Pictometry provides a number of annotation tools and allows users to attach and geo-locate other documents or files, including a Word or
Excel document, or even a corresponding image or video from another source.

What coordinate systems does Pictometry support? . .
Internally, Pictometry works in WGS84 lat/lon. However, Pictometry can translate coordinate systems on-the-fly that enhance interoperability
with many common coordinate systems.

return to top

What are the requirements for each client workstation? _ .

There are not many specific “requirements.” Pictometry’s software will run on most Windows platforms. Pictometry specifically tests
compatibility with Windows NT, XP and 2000.

return to top

& Copyright 2008, Pictometry International Corp. All Rights Reserved.
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government : pictometry online

Pictometry International Corp., the leading provider of oblique, geo-referenced aerial imagery and
measuring software, introduces Pictometry Web Solutions. Eliminate the time and expense involved with storing
large images and the hassle of installing and maintaining software on muitiple machines. With either of our new
web hosting solutions - Pictometry Ontine (POL) or Pictometry Simplicity Online - users can quickly and easily
access imagery onfine with just a username and a password. With POL, users have online access to all of the
measuring tools, most annotations and other capabilities featured in Pictometry Electronic Field Study™ making
POL a truly unique online resource.

POL utilizes a new Pictometry technology that was designed to rapidly search and navigate through hundreds of
terabytes of information. This technology enables users to almost instantly locate, display and extract the image
or portion of the image that is most relevant to them. For emergencies and disasters, additional imagery
captured from surrounding counties is available to POL users to extend search and navigation capabilities.

—

> Pimmetfy Chanéeffnd}

> Pictometry Cnli;_ie

!
| > Curbsideimaging.

[ > Pictometry ReasD

—
N > Near infrased
Now, with the convenience of the Internet and the power of Pictometry, users can easily share access to critical - i
visual information, annotation and shape layers with colleagues —~ wherever and whenever they need it most -
in the office or field - wherever Internet access is possible.

' > LiDAR Technology

" > AccuPlus

Click to Play

http://web.archive.org/web/20081007111115/http:/www .pictometry.com/government/prod... 8/10/2011
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Interface Tools POL features
avartety of tools induding:  _ ppeey

- bistance - Extraat Todl
':fg“ - Text Annotauons
. - Craate Unes

- Eevation - Create Shapes

- Bearing - GIS Query

This advanced interface offers similar functionality to Pictometry's EFS software and features annotations,
workspaces, sharing data capabilities and advanced search options serving the needs of an experienced power

Pictometry Simplicity Online
Ths ntuttive tnterface ncudes
alt the basic features of the
fobust Actometry Onine and
allows for smple viewing,
navigation and measuements.

Fof both Pktometry Onttne and
Simplicity Online users will be up
and unning In po Wme. There &
no software to dawnioad on
tndividua! PC's and minbmal
vainng s requtied.

user,

Mapping- Havigate anywhere in

the wortd with our high quady
20 map.

ctim twols
Admunisrators ¢an eastly change 2 s P S T
a wser from the full version of Lt adeadied ~ -
Pictometry Online to the simpler ')"_':ﬁ“:_‘:m - .
version Simpliaty oniine. 3 ewremete sty oy - Temew

Pictometry Web Solutions

Fast - Pictometry's POL technology enables users to quickly locate, display, and download imagery online

Easy to Share - The convenience of the Intemnet makes POL and Simplicity easy to deploy to colleagues and
other approved users so those who need access to critical visual information have it when and where they need

it the most.,

Cost-effective - By eliminating the need for costly image storage and IT support, POL and Simplicity offer a
cost effective solution and improved efficiencies.

Easy to Access and Use - All that's needed is Internet access. Simply navigate to our password-protected
site and type in your username and password.

Easy to Search - Search imagery using either street-address information, geographic coordinates or GIS
layer information. Multiple address search options are available for searches anywhere in the country.

Easy to Navigate - POL and Simplicity allows users to easily navigate through an expanse of imagery and
provides access to imagery from surrounding areas to extend search capabilities. Users can easily move
between oblique (3D-like) views and base maps.

http://web.archive.org/web/20081007111115/http:/www.pictometry.com/government/prod...

8/10/2011
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For additional information, schedule a web presentation or schedule a live presentation,
please contact one of our Customer Relations Representatives at

888-771-9714 or crm@pictometry.com

& Copyright 2008. Pictometry Intermational Corp. Al Rights Reserved.
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ABSTRACT

For realistic simulations, architecture is one of the most
important elements to model and render photorealistically. Current
techniques of converting architectural plans or survey data to
CAD models are labor intensive, and methods for rendering such
models are generally not photorealistic. In this work, we present
a new approach for modeling and rendering existing architectural
scenes from a sparse set of still photographs. For modeling, we use
photogrammetric modeling techniques to recover a the geometric
representation of the architecture. The photogrammetric modeling
approach presented in this paper is effective, robust and powerful
because it fully exploits structural symmetries and constraints
which are characteristic of architectural scenes. For rendering, we
use view-dependent texture mapping, a method for compositing
multiple images of a scene to create renderings from novel views.
Lastly, we present a software package, named Facade, which uses
the techniques described to recover the geometry and appearance
of architectural scenes directly from a sparse set of photographs.

1 INTRODUCTION

A great deal of research and many different techniques have
been proposed in the last several years to solve the problem of
modeling the geometry and appearance of objects and scenes from
the real world. Thus far, none of the available methods are able
to produce both fast and realistic results. The most widely used
methods are geometry-based and image-based.

In geometry-based methods, a modeling software is used, and
the user is required to manually position the elements of the scene.
Recreating virtual environments with this method often requires
surveying the site (if possible), locating and digitizing architectural
plans (if available), or converting existing CAD data (if available).
The largest drawback of this method is the lack of an easy way to
verify the accuracy of the model. Also, the renderings of such a
model tend to look computer-generated.

In image-based methods, the results produced are photorealis-
tic because real images are used as input. Techniques like the ones
described in [4,5], have proved to be quite successful in recovering
the 3D structure of a scene. Using a computer vision technique
known as computational stereopsis the structure of the scene can
be recovered from pairs of photographs. However, computational
stereopsis has numerous limitations, the most significant being
they require the photographs to appear very similar in order to
recover reliable results. This limitation makes it impractical to
reconstruct an architectural scene due to of the number of closely
spaced images required.

In this paper, we present a hybrid approach that combines the
strengths of these two methods. Our method requires a small set
of sparse images and minimal user input in order to reconstruct a
model of the scene and produce photorealistic renderings from arbi-
trary viewpoints as shown in Fig 2. Fig 1, shows resulting geometry
reconstructed from a small set digital photographs of the Duveen
gallery in London, UK.

Figure 1: The geometry of this interior space was reconstructed
using the Fagade v2.0 software package.

1.1 Background and Related Work

The process of recovering 3D structure from 2D images
has been a central endeavor within computer vision. Rendering
recovered structures is an emerging topic in computer graphics.
Although no general technique exists to derive models from
images, several arecas of research have provided results that are
applicable to the problem of modeling and rendering architectural
scenes. There has been a considerable amount of work in this area
and different methods have been proposed. Pertinent methods
include: Camera Calibration, Structure from Motion, Stereo
Correspondence, and Image-Based Rendering

1.1.1 Camera Calibration

Determining the 3D structure of a model from multiple views
becomes simpler if the intrinsic (or internal) parameters of the cam-
eras are known. Upon recovery, the cameras are said to be cali-
brated. These parameters define a mapping between image coordi-

' nates and directions relative to the cameras. The intrinsic parame-
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ters which describe this mapping are:



Figure 2: Left: Reconstructed virtual environment, Right: Render-
ing of the reconstructed model from an arbitrary viewpoint. From
the Campanile movie (Electronic Theater at Siggraph *96)

1. the focal length (it may be different for the x and y direction),
2. the center of projection,
3. the skew angle, and

4, the distortion coefficients; radial and tangential coefficients
that describe how the image is distorted.

Depending on the lens used, the lens distortion can introduce
significant nonlinearities into the image. We have found that
camera calibration is a straightforward process which can simplify
the problem. Some successful methods include Tsai, 1987 and
Faugeras et al, 1986.

1.1.2  Structure from Motion

The problem of structure from motion is to determine from a
sequence of images of a scene:

1. a geometric model of the scene (structure), and

2. the pose of the camera at each image (the camera motion over
the sequence).

Thus, using the 2D projections of a sufficient number of points in
the world, it is theoretically possible to deduce the 3D locations of
the points as well as the positions of the original camera, up to an
unknown factor of scale. Kruppa,1913 has proven that if given two
views of five distinct points, one can recover the rotation and trans-
lation between the camera positions as well as the 3D locations of
the points. This method has been shown to be quite successful in
the case of orthographic cameras, but does not yield high-quality
results for perspective cameras. Moreover, the models recovered
by these algorithms consist of sparse point fields or individual
line segments, which are not directly renderable as solid 3D models.

0880

1.1.3 Stereo Correspondence

The geometric theory of structure from multiple images relies
on being able to solve the correspondence problem. The correspon-
dence problem is defined as the difficulty in identifying points in
two or more images which are projections of the same point in the
world. In the case where camera positions are closely spaced, this
may not be a difficult problem, but as the distance between the cam-
eras increases, the problem becomes more difficult to solve. Some
of the major sources of difficulty include:

1. Foreshortening: surfaces in the scene viewed from different
positions will be foreshortened differently

2. Occlusions: depth discontinuities can create half-occluded
regions in an image pair

3. Lack of texture: if there is an absence of image intensity fea-
tures somewhere it is difficult for stereo to locate the correct
match.

Unfortunately, the alternative to using images taken from
ncarby locations has the disadvantage that computing depth
becomes very sensitive to noise in image measurements. Further-
more, one must take an impractical amount of photographs in order
to model an architectural site.

1.1.4 Image-Based Rendering

In an image-based rendering system, the model consists of
a set of images of a scene and their corresponding depth maps.
When the depth of every point in an image is known, the image
can be re-rendered from any nearby point of view by projecting the
pixels of the image to their proper 3D locations and reprojecting
them onto a new image plane. Thus, a new image of the scene is
created by warping the images according to their depth maps.

The requirement that samples be close together is a serious
limitation to generating a freely navigable virtual environment.
Converting the size of just one city block would require thousands

_of panoramic images closely spaced. Again, acquiring so many
" photographs is impractical.

Figure 3: A synthetic view of University High School. This is a
frame from an animation of flying around the entire building.



1.2

Overview

In this paper we present two new modeling and rendering
techniques:  photogrammetric modeling, and view-dependent
texture mapping. We show how these techniques can be used in
conjunction to yield a convenient, accurate, and photorealistic
method of modeling and rendering architecture from photographs.
These techniques are implemented in our software package, named
Fagade v2.0, capable of recovering the geometry and appearance
of architectural scenes directly from a sparse set of photographs,
and exporting this information for reuse.

In Section 2, we describe our photogrammetric modeling
method. Qur methed is able to recover the parameters of a con-
strained hierarchy of parametric primitives instead of recovering
individual point coordinates. As a result, accurate architectural
models can be recovered robustly from a small set of photographs
and with a minimal number of user-supplied correspondences.

In Section 3, we describe our image-based rendering
and view-dependent texture-mapping method. Upon initial
inspection, projecting images onto a reconstructed model seems
simple. However, difficulties arise when multiple images must be
combined in order to color the faces of the model. Our method
provides a solution to this problem by interpolating between the
available photographs of the scene depending on the user’s point of
view. This results in lifelike animations that better capture surface
specularities and unmodeled geometric detail.

Figure 4: Two types of windows used by Fagade v2.0 Left: The
Image Viewer shows a photograph recovered in the field and anno-
tatcd with line correspondences, Right: The World Viewer shows
the reconstructed geometry and camera position of the scene

2 PHOTOGRAMMETRIC MODELING

In this section we describe our photogrammetric modeling
method, in which the computer determines the parameters of
a hierarchical model to reconstruct the architectural scene. In
our method, the computer solves for a small number of model
parameters rather than a large number of point coordinates. This
requires a relatively small amount of user interaction to compute
the geometric details of the scene as well as the positions from
which the input photographs were taken. We have implemented
this method in Fagade v2.0, an easy-to-use interactive modeling
program that allows the user to construct a geometric model of a
scene from digitized photographs.

21

Overview of the Facade v2.0 photogrammetric mod-
eling system

Facade v2.0 is a software package for image-based modeling
and rendering. It was originally developed to work on Silicon
Graphics workstations, but was recently ported to the Windows PC
platform. We first offer an overview of Fagade v2.0 from the point
of view of the user, then describe our model representation, and
explain our reconstruction algorithm. Lastly, we present results
from using Fagade to reconstruct several architectural scenes.

2.1.1 The process of recovering camera positions and

model parameters

Constructing a geometric model of an architectural scene
using Fagade is a straightforward incremental process. Typically,
the user selects a small number of photographs from a larger set,
and models the scene one piece at a time. The user may refine
the model and include more images in the project until the model

, meets the desired level of detail.
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The user instantiates the components of the model, marks
edges in the images, and corresponds the edges in the images to the
edges in the model. When instructed, Fagade computes the sizes
and relative positions of the model components that best fit the
edges marked in the photographs.

Components of the model, called blocks, are parameterized
geometric primitives such as boxes, prisms, and surfaces of
revolution. A box, for example, is parameterized by its length,
width, and height. The user models the scene as a collection of
such blocks, creating new block classes as desired. Of course,
the user does not need to specify numerical values for the blocks
parameters, since these are recovered by the program.

The user may choose to constrain the sizes and positions
of any of the blocks. In Fig. 4, most of the blocks have been
constrained to have equal length and width. Additionally, the four
pinnacles have been constrained to have the same shape. Blocks
may also be placed in constrained relations to one another. Many
of the blocks in Fig. 4 have been constrained to sit centered atop of
the block below. Such constraints are specified using a graphical
3D interface. When constraints are provided, they are used to
simplify the reconstruction problem by reducing the number of
unknown parameters the system is solving for.

Lastly, the user may set any parameter in the model to be a
constant value - this needs to be done for at least one parameter
of the model to provide the models scale. The user marks
edge features in the images using a point-and-click interface; a
gradient-based technique as in Mortensen and Barrett, 1995 can be
used to align the edges with sub-pixel accuracy. We use edge rather
than point features since they are easier to localize and less likely
to be completely obscured. Only a section of each edge needs to
be marked, making it possible to use partially visible edges. For
cach marked edge, the user also indicates the corresponding edge
in the model. Generally, accurate reconstructions are obtained if
there are as many correspondences in the images as there are free
camera and model parameters. Thus, Fagade reconstructs scenes
accurately even when just a portion of the visible edges are marked
in the images, and when just a portion of the model edges are given



correspondences.

At any time, the user may instruct the computer to reconstruct
the scene. The computer then solves for the parameters of the
model which cause it to align with the marked features in the
images. During the reconstruction, the locations from which the
photographs were taken are automatically recovered.

To verify the accuracy of the recovered model and camera
positions, Fagade provides functionality to project the model into
the original photographs. Typically, the projected model deviates
from the photographs by less than a pixel. Fig. 5 shows the results
of projecting the edges of the model into the original photograph.

Finally, the user may generate novel views of the model by
positioning a virtual camera at any desired location. Fagade will
then use the view-dependent texture-mapping method of Section 3
to render a novel view of the scene from the desired location. Fig.
2 shows an aerial rendering of the tower model.

In the example illustrated in Fig 3., a total number of twelve
photographs were used to recover the structure and produce the ren-
derings. There is no requirement on where the photographs should
be taken from or how many should be used. In some cases it may
be possible to recover the structure from just a few photographs.
This is the case in the example illustrated in Fig 2, where using
constraints of symmetry made it possible to recover an accurate 3D
model from a single photograph.

Figure 5: The reconstructed model is projected into the original
photograph

2.1.2 The model representation

For the representation of the scene Fagade uses a set of poly-
hedral blocks. Blocks are parameterized geometric primitives such
as boxes, prisms, and surfaces of revolution. Each block has a set
of parameters which denote its size and shape. The coordinates of
the vertices of these polyhedra with respect to the block’s internal
frame of reference are expressed as a linear function of the block’s
parameters. For example, the coordinates for vertex Po of the
wedge block in Fig. 6, are written in terms of the block parameters
width, height ,andlength as Po = (—width, —height,length)T. A
bounding box is also associated with each block as also shown in
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Fig. 6.

Each parameter of each instantiated block is actually a
reference to a named symbolic variable, as illustrated in Fig. 7
bottom. As a result, two parameters of different blocks (or of
the same block) can be equated by forcing each parameter to
reference the same symbol. This facility allows the user to equate
two or more of the dimensions in a model, which makes modeling
symmetrical blocks and repeated structure more convenient. These
constraints reduce the number of degrees of freedom in the model
which simplifies the structure recovery problem.

The blocks are organized in a hierarchical tree structure where
each tree node represents an individual block and the root of the
tree establishes the world coordinate frame. The links in the tree
contain spatial relationships between blocks as shown in Fig. 7
right. Typically, the relation between a block and its parent is repre-
sented by a rotation matrix R and a translation vector t (6-degrees of
freedom). However, in architectural scenes fewer degrees of free-
dom(dof) may be needed. The rotation R between a block and its
parent can be specified in one of three ways:

1. an unconstrained rotation in which case you have 3 dof

2. arotation about a particular axis in which case you have 1 dof

3. no rotation in which case you have 0 dof.

The translation along a given dimension of the block can
also be constrained and the user is able to force the bound-
ing boxes of two blocks to align. Once the blocks and their
relations have been parameterized, it is straightforward to de-
rive expressions for the world coordinates of the block vertices.

wedpe_helpht

— e

wedge_width

Figure 6: A wedge block with its parameters and bounding box

2.2

The reconstruction algorithm

This section presents the reconstruction algorithm used in
Fagade, which optimizes over the parameters of the model and the
camera positions to make the model conform to the observed edges
in the images. The algorithm also uses a two-step initial estimate
procedure that automatically computes an estimate of the camera
positions and the model parameters which are near the correct
solution; this keeps the nonlinear optimization out of local minima
and facilitates a swift convergence. We first present the nonlinear
objective function which is optimized in the reconstruction.
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Figure 7: Left: A geometric model of a simple building, modeled
with three parametric blocks. Right: The models hierarchical rep-
resentation. The nodes in the tree represent parametric primitives
(called blocks) while the links contain the spatial relationships be-
tween the blocks. Bottom: Representation of block parameters as
symbol references.

Our reconstruction algorithm works by minimizing an objec-
tive function O that sums the disparity between the projected edges
of the model and the edges marked in the images, i.c. O =Y Err;
where Err; represents the disparity computed for edge feature i.
The reconstruction computes the unknown model parameters and
camera positions by minimizing O with respect to these variables.
We minimize O using a variant of the Newton-Raphson method,
which involves calculating the gradient and Hessian of O with re-
spect to the parameters of the camera and the model. This non-
linear algorithm, however, may cause problems. If the algorithm
begins at a random location in parameter space it may become
trapped in local minima. For this reason we have developed a way
to compute a reasonable initial estimate for the model parameters
and camera positions. This initial estimate method consists of two
procedures performed in sequence:

1. estimate the camera rotations first

2. then estimate the camera translation and parameters of the
model.

Typically, the optimization requires fewer than ten iterations and
adjusts the parameters of the model by at most a few percent from
the initial estimates. The edges of the recovered models typically
conform to the original photographs to within a pixel.

3 IMAGE-BASED RENDERING AND
VIEW-DEPENDENT TEXTURE-MAPPING

Once a model of an architectural scene is recovered, photo-
realistic renderings may be produced. A traditional approach con-
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sistent with current rendering hardware Akeley,1993 and model file
formats (e.g. VRML, OBJ, PLY, etc) involves specifying a tex-
ture map for each polygon in the model. Often, people who model
architectural scenes pursue more realistic results by using texture
maps cropped out of pictures of the scene itself. Unfortunately,
the texture-mapped models obtained using such piecemeal textur-
ing methods are often visually unconvincing. There are several rea-
sons for this, but the most important are:

1. The textured-mapped models fail to capture the global illumi-
nation properties of the scene: radiosity, shadows, and varying
levels of illumination from one part of the scene to another.

. When texture mapping is used to simulate more than just
changes in albedo (diffuse reflectance) over a surface, it can
cause particularly dull effects. Especially when simulating
inhomogeneous material propertics, such as would be found
on a mosaic with both marble and gilded tiles, or a building
fagade of glass and stone.

. Even with texture blending, neighboring pixels can still be
sampled from different views at the boundary of a projected
image, which results in visible seams in the renderings.

. The photographs may feature unwanted objects in front of the
architecture, like trees, people, etc, which will project onto
the model. Moreover, for complex structures there may be
self-occlusion as shown in Fig. 8. The two top renderings and
bottom left rendering, have occlusions which result in missing
texture at some places of the architecture.

The process of texture-mapping a single image onto the model
can be thought of as replacing each camera with a projector that
projects the original image onto the model. This operation is known
as projective texture-mapping, and Fagade v2.0 uses this technique
to map the photographs.

Figure 8: The process of assembling projected images to form a
composite rendering. The top two pictures show two images pro-
jected onto the mode! from their respective recovered camera posi-
tions. The lower left picture shows the results of compositing these
two renderings using our view dependent weighting function. The
lower right picture shows the results of compositing renderings of
all twelve original images.
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Figure 9: The weighting function used in view-dependent texture
mapping. The pixel in the virtual view corresponding to the point
on the model is assigned a weighted average of the correspond-
ing pixels in actual views 1 and 2. The weights w1 and w2 are
inversely proportional to the magnitude of angles al and a2. Alter-
nately, more sophisticated weighting functions based on expected
foreshortening and image resampling can be used.
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Image-based rendering using multiple views

In general, each photograph will view only a piece of the
model. Thus, it is usually necessary to use multiple images in or-
der to render the entire model from a novel point of view. The
top images of Fig. 8 show two different images mapped onto the
model and rendered from a novel viewpoint. Some pixels are col-
ored in just one of the renderings, while some are colored in both.
These two renderings can be merged into a composite rendering by
considering the corresponding pixels in the rendered views. If a
pixel is mapped in only one rendering, its value from that rendering
is used in the composite. If it is mapped in more than one ren-
dering, the renderer must decide which image (or combination of
images) to use. It would be convenient, of course, if the projected
images would agree perfectly where they overlap. However, the
images will not necessarily agree if there is unmodeled geometric
detail in the building or if the surfaces of the building exhibits non-
Lambertian reflection. Using the image closest in angle at every
pixel means that neighboring rendered pixels may be sampled from
different original images. To avoid this problem, we smooth these
transitions through weighted averaging as shown in Fig. 9. More-
over, the pixel weights are ramped down near the boundary of the
projected images, since the contribution of an image must be zero
outside its boundary.

4 FACADE v2.0

In this section we describe the newer additions to the Fagade
v2.0 software package. Originally, Fagade v1.0 was capable of only
using geometric primitives like those described in section 2.1.2. It
would then use the correspondences between the model and the
images, specified as edges rather than points, and finally compute
the model parameters and camera positions. A new data type of
geometric primitive is now supported in Facade v2.0, namely a
mesh block. A mesh block can be any type of geometry loaded as
a polygonal OBJ file, which may contain texture coordinates and
normals. By default, each mesh block is parameterized by width,
height and length, and is a reference to a named symbolic variable,
as illustrated in Fig. 7 bottom.

With this new functionality the user is able to load arbitrary
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geometry. High-resolution geometry, such as that acquired by a
time-of-flight LIDAR scanner, can also be imported using a mesh
block. When working with high-resolution scanned geometry, the
user requires only the camera positions and none of the model
parameters. Thus, Fagade v2.0 also provides a method for the
user to retrieve only the extrinsic parameters of the cameras. A
point-to-point correspondence tool is used to mark points in the
images and points in the 3D geometry. Once the correspondences
are specified, the computer solves for the extrinsic parameters of
the camera as shown in Fig.10. This method is very sensitive to
noise in image measurements ( the points clicked by the user) and
can yield varying results. However, we have found it to be a good
alternative to the original Fagade method, especially when dealing
with point-cloud data.

Another new feature of Fagade v2.0, is the addition of a
second numeric solver which allows an extended set of parameters
to be solved for. In previous versions, the camera’s intrinsic (or
internal) parameters were fixed and could not be optimized except
from the focal length. The new numeric solver makes it possible
to optimize the camera positions, the mode! parameters, and the
camera’s intrinsic parameters; namely, center of projection and
focal length. Moreover, the speed of the existing optimization
technique was improved. A fairly complex scene can now be
reconstructed in a few seconds. This is due to the improved speed
of the algorithms as well as the use of more powerful computing
hardware.

Lastly, Fagade v2.0 has new and enhanced geometric model
and texture features. High-dynamic range imagery can now be used
as input and output. Furthermore, the geometric results can be ex-
ported into file formats such as OBJ, and VRML making it easier
to incorporate with other software.

Figure 10: High-resolution mesh loaded into Fagade v2.0. Af-
ter specifying the correspondence between image points and world
points, the computer can solve for the camera position.

4.1

Ongoing and future work

There are several other improvements we would like to make
to Fagade v2.0, in order to improve the functionality and usability
of the system. Some of them include:

1. Visual hull recovery. Visual hulls, as described in Szeliski
1991, Matusic 2000, are a useful method for organically-
shaped real-world geometry from different photographic

viewpoints.



2. Camcra calibration within Fagade. As described in Section
1.1.1 camera calibration can simplify the problem of recon-
structing virtual environments. For this reason we will in-
clude a camera calibration system within Fagade v2.0. Thus
the user can easily calibrate the cameras prior to reconstruct-
ing the model.

. Export functionality to more widely used file formats. This
will require creating texture atlases and visibility diagrams for
each of the exported pieces of geometry.

4. Ability to add user-defined edges in amesh block. Thus, being
able to use a point-to-point correspondence algorithm as well
as edge-to-edge correspondence algorithm.
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CONCLUSION

The technique used by Fagade v2.0, is powerful because it
solves directly for the architectural dimensions of the scene: the
lengths of walls, the widths of doors, the heights of roofs, rather
than multitude of vertex coordinates that a standard photogrammet-
ric approach would try to recover. It can recover accurate models
using the least amount of human effort of any commercially avail-
able photogrammetric modeling system. Moreover, Fagade v2.0
toolset provides support for importing high-resolution geometry,
such as that acquired by time-of-flight LIDAR scanners, thus al-
lowing greater accuracy in the resulting virtual environment.
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]

l precigeoRoof Is a roof-measuring service developed by the geocoding/aerial imagery experts
] 2t Whitegold Solutions. Used by roofers, adjusters and solar panel Installers, precigeoRoof
provides a completely new way to measure roofs.

‘Welcome to precigeoRoof

precigeoRoof is easy to use. Start by registering on the precigeo home page. Once you've
registered, login and start a “roof-measuring job". For the most pan, this involves
downloading or “typing In" the street address (es) of the roof(s) to be measured.

The "rooftop measurement® process starts with geocodlirig; each address is geocoded to the
precise (lat,long) of the home. Next multiple sources sources of aerial imagery are searched,
looking for a picture that allows us to capture a detailed measurement of each roof.

precigeoRoof Is being used in the field by insurance adjusters, roofers and solar panel
Confact Us installers. One of the largest P/C insurers is now using precigeoRoof to expedite claims
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Why hrecigeoRoof

J Measuring a roof Is a tedious, time costly and sometime dangerous endeavor, A typical roofer
spends 30 to 40 minutes walking a roof (tracing the perimeter), drawing 2 roof schematic and
calculating the area. Adjusters are sometimes presented with an even more demanding
environment, measuring hundreds of roofs after a hailstorm, hurricane or other CAT scenario.

Roofing professionals

U speed up the estimate process.
0 Pre-screen bids.

UTake-along collateral showing precise roof measurement {overiaid on an aerial Image)
conveys a sense of professionalism to customers and prospects.

D settie claims quickly
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How precigeoRoof Works

| There are three steps (sometime four) in the roof measurement process. We've included 3
sample roofs Roof 1, Rogf 2 and Roof 3 that will help us to lllustrate the process.

First, we roof-top geocode the addréss of the home with the roof-to-be-measured to 2
specific (fat,long). We DON'T Interpolate addresses like other compantes. Whitegold identifies
the precise position, using plat maps and aerlal imagery. We're able to do this virtually
anywhere within the United Stales. After we've correctly geocoded the address, we find the
most sultable aerial imagery for measurements purposes.

Step 2 is to measure the gutters. See Roof 1- Gutter Schematlc and see Roof 1 - Guiter
Schematic + Aeriat Image. Our measurements include only that portion of the perimeter of
the roof that is down sloped. The results are presented in tabular format, identifying the
length of each gutter section. see Gutter-Table.

-Contact Us : _ .

emall:info@precigeo.com  Step 3 is to identify each roof face (from a vertical aerial image). Our trained operators
Tel :(415)456-4493 " consult multiple aeilal images to correctly spot the ridgelines. Next,- we must measure the
Fax :(415)456-4451 facés; since the faces are sloped we néed to correct for pitch. (Pitch is determined using a

number of proprietary techniques, involving shadows and/or oblique imagery.) see RQof 1-
Face Schematic and see Roof_1-Face Schematic + Aeral Imagery for a visual description of
the measurement process. ARer measuring the "flat® size of each roof face and correcting for
pitch, the face area totals can be summed up as the size of the roof. See Face-Table-1 for a
tally of the measurements.

Step 4 is only performed In the event precigecRoof Is unable to isolate pitch to a specific
measurement. In this case, a multi-column spreadsheet is returned - with roof measurements
provided for each possible pitch. After a visit to the site, and a 2-minute measurement of
roof-pitch from the rafters (no need to Qlimb the roof as precigeoRoof has determined the
face measurement), the approptiate column can be read. See Face-Table-2 for an example of
how multi-pitch measurements are provided.
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| How precigeoRoof Can Help Me

] If you're in the business of measuring roofs, contact Whitegold Solutions and ask for a free
test trial of precigeoRoof. Let us Uy to help you streamline the roof-measurement process.
Contact Whitegold Solutions at 415-456-4493 or emall info@whiteqgoldsolutions,com

Contact Us
emall:info@precigeo.com
Tel :(415)456-4493
Fax :(415)456-4491
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How precigeoRisk Works

To better explain Precigeo-Risk, we’ve included portions of the
‘work-process’ from three sample virtual inspections.

Inspection 1

The first part of any inspection is geocoding; in Figure 1-A, the
candidate home is geocoded from address to (lat,long). Note that
traditional geocoding services are not useful here — as they don’t
map an address to a (lat,long) on the property.

In Figure 1-B, the home size is estimated using the 2D footprint of
the roof and accounting for the fact that the house has two stories
(determined using the shadows cast from the roof). A two-foot
roof overhang is assumed and walls are estimated to account for
5% to 10% of the square footage. As a basis for comparison, the
area measurement for this home was compared to an in-house
inspection (5020 sq ft) so the difference was less than 5%.

In Figure 1-C, the parcel is measured; boundaries are identified
using the fence surrounding the property as a demarcation point.
The measured area ( 1.55 acres ) of the lot is within 5% of the area
reported in the property record ( 1.61 acres )

In Figure 1-D, out structures , chimneys and overhanging trees are
identified.

In Figure 1-E, roof pitch is measured using Whitegold’s

http://web.archive.org/web/200710261 54304/nisk precigeo.comhow-precigeo-risk-works.htm (1 of 4)8/14/2010 12:09:19 PM
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proprietary technology.

In Figure 1-F, the direction of the home is measured. The
underwriter asked to capture this information based on their
finding that wind damage correlates with the direction of the home
(with respect to prevailing winds).

In Figure 1-G and Figure 1-H, NFPA (National Fire Protection
Assocation) compliance is checked as it relates to yard slope,
driveway slope and slope of approach road. , a high-resolution
terrain map is used to measure the slope of the property. Note that
in CA, south-facing sloped properties are high fire risks.

In Figure 1-1, density of the neighborhood with respect to the

home is measured. In this case, the underwriter was assessing how
neighborhood density correlates with various perils, including fire
and crime.

In Figure 1-J, distance to the nearest water body is captured. Note

that, unlike traditional ‘distance-to-water’ measurements, these
were captured using the actual ‘to-the-rooftop’ location of the

property

In Table 1-A, the actual customer report is shown

Inspection 2

In this example, the underwriter wanted to capture three variables:
property size, home size and presence of out structures.

In Figure 2-A, a picture of the home is provided. The home size
and lot size were measured at 1905 sq feet and .20 acres
(respectively), with a storage structure (unreported) to the side of
the house (circled in blue). As a basis for comparison, the parcel
record reports the lot at .14 acres and 1856 sq feet — with no
mention of a storage structure. Unless the properties extend well
beyond the fence, the lot measurement was likely captured
incorrectly in the tax report.

Inspection 3

http://web.archive.org/web/20071026154304/nsk precigeo.com/how-precigeo-risk-works.htm (2 of 4)8/14/2010 12:09:19 PM
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In this example, the underwriter again wanted to capture three
variables: property size, home size and presence of out structures.

In Figure 3-A, a picture of the home is shown from four
perspectives. Oblique imagery (from Pictometry, Inc.) was used to
more accurately measure the properties. Whitegold home
measurement came out at 3655 sq ft home size (compared to 3586
in parcel report) and 22,505 sq ft lot size (compared to 21,598 in
parcel report).

Inspection 4

In this example, the underwriter wanted to capture two features
relating to exposure in Florida — roof shape and lanais.

In Figure 4-A, we see a portion of the deliverable provided to the

insurer — over 10 roof classifications were provided. It is well
known that hip roofs offer better protection than gabled roofs.

© 2006 www.precigeo.com All rights reserved.
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Welcome to precigeoRisk

precigeoRisk is a virtual inspection service developed by the
geocoding/aerial imagery experts at Whitegold Solutions. Used by
insurance professionals to better assess possible risk factors
associated with properties, Precigeo-Risk can be deployed in a
variety of ways:

0 Virtually property inspections

Identify and measure information associated with a property that
may have an impact on risk or replacement cost of structures
(Insure to Value). One insurer has used Precigeo-Risk as part of a
re-underwriting process to better determine which homes are
candidates for onsite reinspection.

0 Rating variable exploration

Actuaries at one of the nation's largest home insurance companies
have used Precigeo-Risk to measure loss ratio of a portion of their
PIF against over 50 attributes culled from aerial imagery. Many of
these attributes are not part of an everyday property inspection.

O Agent/Inspection evaluation

Measure quality of house inspection by cross checking inspected
data against attributes culled using overhead imagery.

http://web.archive.org/web/20071026064146/risk precigeo.com/ (1 of 2)8/14/2010 12:06:30 PM
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precigeoRisk is easy to use. Start by registering on the precigeo
home page. Once you've registered, login and specify the
addresses of the homes where you'd like us to identify 'property
characteristics'.

The "property features identification" process starts with
geocoding; each address is geocoded to the precise (lat,long) of
the home. Next multiple sources of aerial imagery are searched by
our trained team, looking for pictures that allows us to capture the
specified attributes.

precigeoRisk has been used in the field by top home insurance
companies with great results. A virtual inspection costs anywhere
from $5.00 to $10.00 and takes less than a day to run. Use it as an
adjunct to drive-by, on-site and in-home inspections.

© 2006 www.precigeo.com All rights reserved.
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Leuven, Belgium
3 Katholieke Universiteit Brussel, Group of Exact Sciences,
Brussel, Belgium
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Abstract. This paper investigates into model-based reconstruction of
complex polyhedral building roofs. A roof is modelled as a structured
ensemble of planar polygonal faces. The modelling is done in two dif-
ferent regimes. One focuses on geometry, whereas the other is ruled by
semantics. Inside the geometric regime, 3D line segments are grouped
into planes and further into faces using a Bayesian analysis. In the sec-
ond regime, the preliminary geometric models are subject to a semantic
interpretation. The knowledge gained in this step is used to infer missing
parts of the roof model (by invoking the geometric regime once more)
and to adjust the overall roof topology. Several successfully reconstructed
complex roof structures corroborate the potential of the approach.

1 Introduction

In the advent of mega-cities the availability of cheap, reliable and up-to-date 3D
city models for technical and environmental planning tasks becomes increasingly
urgent. Although research in the field of fully automated building reconstruction
has been conducted over the past decades, none of the developed systems made it
into industrial production. However, very powerful systems have been proposed,
able to work fully automatic in specific scenarios. Two key elements seem to be
crucial to deal successfully with the complicated reconstruction task. Firstly, a
balance between generic and detailed building models has to be found, in order
to cope with the virtually infinite variability of roof types on one hand and with
the need to support modelling with prior knowledge on the other. Secondly, a
building reconstruction system, able to deal with missing or erroneous input
data will need some sort of intelligent control to perform its task successfully.
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1.1 Previous Work

Automated building reconstruction is still a challenging task. An overview of
important developments and state-of-the-art in the field can be found in the
Proceedings of the Ascona Workshops on Automatic Extraction of Man-Made
Objects from Aerial and Space Images {1-3]. Some previous approaches, able to
reconstruct complex buildings with minimal user interaction include [4-7].

The roof models used in the literature cover the range from very generic
ones (polyhedral structures) up to very specific ones (parametrized models of
different building types). For an overview see [8]. For handling uncertainty and
imprecision of the input data, some building reconstruction systems already have
a probabilistic underpinning [9-11].

1.2 A Geometric Model in a Probabilistic Setup

In this paper, a probabilistic formulation for geometric building reconstruction
is presented. As a novelty, a semantic interpretation of generic roof parts is used
to guide the geometric reconstruction. The conjunction of robust geometric rea-
soning in 3D space together with a semantic interpretation allows to reconstruct
complex building roofs completely and with correct topology.

The organisation of this paper is as follows. In Sect. 2 the proposed roof model
is presented. Sect. 3 briefly sunnarizes the processing steps from the image data
up to a preliminary geometric model of the roof. In Sect. 4 the geometric model
is augmented with semantic meaning, which is used to complete and refine the
roof model. Finally, results of the approach are presented in Sect. 5.

2 Geometric Roof Model

A roof is geometrically modelled as an ensemble of planar polygonal faces (pat-
ches). It-suffices to distinguish between triangular and quadrangular paiches,
since more complex patch shapes (e.g. L-shapes) are obtained by patch compo-
sition. Theoretically, it would suffice to use triangular patches only. However,
since quadrangular patches are very common in building roofs, including them
is advantageous for the practical application. The 3D line segments forming the
border of a patch will be reférred to as paich segments. The term edge is delib-
erately not used because of its widespread use in computer vision. Besides the
collection of patches constituting the roof, the relations between the patches are
of importance and will be integrated in the model as constraints.

2.1 Roof Atoms: Patches

In Fig. 1(a) the parametrization of a quadrangula.i' patch is shown. The advan-
tages of the chosen parametric representation are that the quantities involved
. have an obvious meaning. Probability distributions have been obtained from a
test dataset. Additionally, this representation allows to incorporate symmetries
between different patches of a roof mnodel.
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In parallel to the parametric representation, a representation based on the 3D
world coordinates of the corner points Py, ..., P; of the patch is kept. Although
this dual representation is redundant, the coordinate based representation is
especially usefu) when introducing coincidence constraints to ensure topological
connectivity, as discussed in the next section.

2.2 Roof = ) Patches -+ Constraints

A roof is described by its constituting patches and the relations between them.
These relations are modelled as constraints between parameters or coordinates
of different patches in a roof. As an example, consider the L-shaped patch in
Fig. 1(b), constructed out of two quadrangular patches which have collinear
upper borders. In order to compose the two patches to represent one L-shaped
patch, two constraints are imposed. By making use of the parametric representa-
tion, a unique slant angle can be achieved by requiring ¢g1) = d)gz) . Additionally,
. the coordinate based representation allows to glue corner points together by
setting Pél) = Péz)._

\ P (a)

‘Fig. 1. (a): Quadrangular patch model. T is the transformation from world coordinates
to the local 2D patch coordinate system. The slant of the patch plane is given by ¢2.
The inclination of the bordering segments is denoted with a, and a2 respectively.
Given that lgs and [y2 are parallel, the parametrization of the patch is completed by
specifying the width w and the height h. (b): INlustration of the two different types of
constraints. (Here 0(11,2) = agl'z) = w/2.) Further description in text.

3 Patch Reconstruction: the Geometric Regime

This séction discusses the geometry based reconstruction of roof patches. From
the raw input data, consisting of multiview, high resolution aerial imagery of
densely built up urban areas, a set of 3D line segments is derived using feature
based multiview correspondence analysis [12]. These line segments form the input
data for the following reconstruction process.

3.1 Plane and Patch Hypotheses

Given a set of 3D line segments, planes which could correspond to roof structures,
supported by these line segments, are now sought. The general approach is to
rotate a half plane around some reference 3D line segment, e. g. a tentative ridge
line. (For choosing the reference seginents see Sec. 4.4.) For each inclination of the
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half plane, segments in its neighbourhood, which approximately lie in this plane
are collected. To determine the number of planes and their positions, a Bayesian
model selection procedure is applied. A detailed explanation of the procedure
is available in [13]. The result is a set (usually 1-4) of plane hypotheses in the
neighbourhood of a reference line together with their probabilities.

During the Bayesian plane selection procedure, 3D line segments are asso-
ciated with different plane hypotheses. Now, the outlines of possible patches,
containing the segments in the individual plane hypotheses, are to be deter-
mined. The outlines are found by computing the extremal points of the convex
hull of the segments in a tentative plane. The extremal points correspond to
the end points of the associated line segments, projected into the patch plane,
with minimal/maximal coordinates. Then, the patch parameters are adjusted to
contain the extremal points.

At this stage of the reconstruction, different patch and plane configurations
exist in parallel. To select the optimal configuration Utility Theory is applied.
The Utility Function used consists of two parts. One part quantifies the reliabil-
ity of the patch hypothesis [14], whereas the second part takes into account the
compatibility between different patches. Finally, the patch and plane configura-
tion with Maximum Expected Utility is entered into a preliminary roof model.
(A detailed description of plane and patch instantiation will be published else-
where.)

Up to now, only geometric information conveyed by the 3D line segments has
been used for reconstruction. Although the reconstructed -patches capture the
roof geometry, two aspects need to be improved. First of all, the pure geometric
reconstruction fails to determine, if the entire roof structure has been retrieved
or if patches are still missing. Secondly, small gaps appear between neighbouring
segments which should be adjacent. Hence, the roof topology is not correct at
this stage of reconstruction

4 Roof Reconstruction: the Semantic Regime

To obtain a complete and topological correct reconstruction of entire building
roofs, the following reconstruction steps are driven by a semantic interpretation
of the geometric patch models obtained so far.

4.1 Semantic Labels by Geometric Attributes, Test Dataset

Five different semantic labels for patch segments are distinguished. The five
possible labels form the set £2:

= {w(’) = ridge,w(z) = guttar,w(s) = gnhlo,w“) = ccnvex,w(s) = concave} (l)

For convenience each semantic label (e. g. gutter) is represented by a variable
W), where i encodes the actual label. The names of the labels are chosen to
be coherent, although they should not be taken literally. For example, a gutter
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segment just corresponds to the lower boundary of a patch, no matter if there
is a gutter in the scene or not. Fig. 2 gives an overview. In order to assign the
semantic labels (later also referred to as classes) to the segments in a patch,
geometric measurements are used. We distinguish measurements characterizing
individual segments u; (unary attributes) and measurements between adjacent
segments b;; (binary attributes). The actual measurements of

)

e

: length of segment i
: slant angle of segment i relative to a horizontal plane
bg) : angle enclosed by adjacent (coplanar) segments ¢ and j

bg‘?) : (signed) mid point height difference of segments i and j (2)
are represented as attribute vectors u; = (u?),u?)) and b;; = (bﬁ;),bg-)). Al-
though the current set of measured attributes is complete in a sense that it
reliably allows the assignment of correct labels, the system could be easily ex-
tended by introducing additional attributes in the future. Note that currently
only intra patch relations are being used.

To learn the statistics of the geometric measurements at test dataset has
been used. The dataset shows urban and sub-urban areas with four-fold overlap
at an image scale of approximately 1:5000 [15]. Nearly 150 roofs, consisting of
about 80 triangular and 270 quadrangular patches have been labelled manually
using the semantic labels from Equation 1. Additionally to the semantic labels,
the unary and binary attributes have been recorded.

Fig. 2. Functional parts of a roof and their semantic labels. The label ridge is gener-
ally used for the upper boundary of a patch, gutter for the lower one. The boundaries
of a patch are either labelled gable, convex connection or concave connection de-
pending on the neighbourhood.

4.2 Classification of New Measurements

We now concentrate on the problem of assigning semantic labels to the patch
segments obtained from the geometry based reconstruction. In a first step, unary
and binary attributes are computed for each patch individually. Using these
measurements we want to assign semantic labels. For the unary attributes, the
classes correspond to the semantic labels given in Equation 1. Since the binary
attributes describe relations between pairs of line segments, their classes are
given by compatible label combinations (e.g. ridge;gable).

A nonparametric classification technique, namely Linear Discriminant Anal-
ysis (LDA) is used to classify the unknown observations [16]. LDA is chosen
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because no restrictions on the number of classes are imposed (which would allow
to use more attributes) and because the underlying distributions need not to be
normal [17]. )

During LDA, the input data (unary and binary attributes) is transformed
into a space, where the separation between the classes is maximal, allowing for
better classification performance. Fig. 3(a,b) shows a schematic representation
of the clusters formed by the unary attributes of triangular and quadrangular
patches of the test dataset. Since the clusters are overlapping for both, unary
and binary attributes (not shown), it is not possible to unambiguously assign
labels using unary or binary attributes alone. This deficiency will be overcome
in the next section.

- 4 -] Enhh X"
‘ ¢ né

" d concave

i

gutter

MMM R EEEERED) (c)
Fig. 3. (a,b): Schematic representation of unary attributes of the test dataset in the
space of maximal separation (a: triangular patches, b: quadrangular patches). The
clusters are shown as ellipses for visualization only ~ no normal distribution is assumed
. for classification. (¢): Fragment of graph used in probabilistic relaxation labelling. The
nodes i and j represent two adjacent patch segments. See description in text.

4.3 Probabilistic Relaxation Labelling

The probability of patch segment ¢ having label w,(‘) enN(l=1,...,5¢cf Eqn. 1)
is known from LDA of the unary attributes. However, neither unary nor binary
attributes alone allow an unambiguous labelling. This is overcome by an iterative
procedure which determines the labels for all segments in a patch in such a way,
that the entire label assignment (per patch) has maximal probability, exploiting
unary and binary attributes simultaneously. ]
For this purpose, a probabilistic relaxation labelling algorithm is used [18].
. The patch segments are represented as nodes in a cyclic graph (Fig. 3(c)). Each
node ¢ holds the conditional probabilities P(wg')|u,~). Between each two nodes
of adjacent segments i and j, two edges are introduced in the graph, repre-
senting the binary attributes b;; and bj;. Conditional probabilities of the form

p(b,-jlu‘(l),w;m)) (I, m = 1,...,5) are stored in the edges. These probabilities,
obtained via LDA of the binary attributes, represent the compatibility of the
labelling of two adjacent patch segments. Incompatible combinations have zero
probability. In an iterative scheme the relaxation algorithm searches for a la-
belling which maximizes the overall patch probability. For all examples we have
investigated, the algorithm converges rapidly (= 10 iterations) to a stable and

correct label assignment.
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4.4 Semantic Model Completion

After having determined the semantic labels for all patch segments present in
the geometric roof model, the roof is refined using a set of simple rules. The most
important aspect is inference of missing patches. To locate these the outline of
the reconstruction is scrutinized. The key idea is to identify patch segments on
the outline which actually should correspond to an internal boundary of the roof
- that is, a concave or convex joint of roof patches. If such segments could be
identified (if present at all), these in turn form a set of seed seginents which are
fed into the reconstruction algorithm again. If no more missing patches can be
inferred, the semantic labels are used to glue corresponding segments together,
closing possible gaps and therefore ensuring a consistent roof topology. Thus, in
this step, topological correctness is preferred over geometric precision.

5 Results and Conclusion

The presented results are obtained using a state-of-the-art dataset, produced by
Eurosense Belfotop n.v. The image characteristics are 1:4000 image scale with
a-pixel size corresponding to 8 x 8 cm? on ground. The 3D line segments are
obtained using three overlapping views. The precise sensor orientation is known.
To emphasise the quality of the reconstructed roof geometry no texture mapping
is applied. .

For the presented set of experiments the initial reference line segments have
been determined using the distribution of unary attributes only. Fig. 4(a) shows
the reconstruction result for a building roof, which was completely reconstructed
from its seed (here: ridge) line by one pass of the reconstruction algorithm.
The reconstruction results are detailed and topologically correct. For instance
the small difference in the slope of the two patches on the right side of the
roof has been correctly detected. Fig. 4(b) shows the reconstruction of another
building roof. The triangular patches on the front side do not lie in a plane
given by the seed line. However, driven by the semantic labels attributed to
the partially reconstructed roof (here: convex), the missing patches could be
successfully found.

To conclude, we feel that the combination of probabilistic geometric and
semantic reasoning presented in this paper leads to encouraging reconstruction
results. The proposed roof model seems to meet a reasonable balance between
being general and specific. Future work will focus on exploiting the knowledge
available in form of test datasets to.a broader extent, with the goal to initialize
roof models with even less evidence in 3D space. Another research direction
which is pursued at the moment is oriented toward the optimization of the
geometric accuracy of the models using back-projection into the input images.
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II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

500 7590 10/14/2011
SEED INTELLECTUAL PROPERTY LAW GROUP PLLC [ hereh o Ce;tiﬁFcat(e )O{FMailing or Tgansmdission 4 with the United
ereby certify that this Fee(s) Transmittal is being deposited wi e Unite
701 FIFTH AVE States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop address above, or being facsimile
ITE 54 dd; d to the Mail Stop ISSUE FEE add) by by f: ils
SEATTLE. WA 98104 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/253,092 10/16/2008 Chris Pershing 290115.401C1 8646
TITLE OF INVENTION: AERIAL ROOF ESTIMATION SYSTEMS AND METHODS
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $370 $300 $0 $1170 01/17/2012
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
COTHRAN, BERNARD E 2123 703-002000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. . Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. epending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toalt'f}lle Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgrla Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commlss1oner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| appcaTonno. | FILING DATE | FIRST NAMED INVENTOR | artorvEY DOCKETNO. | conFrRMATIONNO. |
12/253,092 10/16/2008 Chris Pershing 290115.401C1 8646
500 7590 1071472011 | EXAMINER |
SEED INTELLECTUAL PROPERTY LAW GROUP PLLC COTHRAN, BERNARD E
701 FIFTH AVE
SUITE 5400 | ART UNIT PAPERNUMBER |
SEATTLE, WA 98104 2123

DATE MAILED: 10/14/2011

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 474 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 474 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5§ U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress

submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

. A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

. A record from this system of records may be disclosed, as a routine use, to the public after either

publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

. . 12/253,092 PERSHING ET AL.
BERNARD E. COTHRAN 2123

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to an amendment filed on 8/10/11.

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-16 and 18-57.

4. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[J Al b)[dSome* c¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

6. [ ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) O including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date .

(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. [J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [0 Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application
2. [J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [1 Interview Summary (PTO-413),
Paper No./Mail Date .

3. X Information Disclosure Statements (PTO/SB/08), 7. [J Examiner's Amendment/Comment

Paper No./Mail Date 6/23/11; 8/10/11; 9/15/11
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [X] Examiner's Statement of Reasons for Allowance

of Biological Material

9. [ other )

/DWIN M CRAIG/
Primary Examiner, Art Unit 2123
U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20111004
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Application/Control Number: 12/253,092 Page 2
Art Unit: 2123

EXAMINER’S REASONS FOR ALLOWANCE

This office action is in responsive to an amendment filed on 8/10/11.

Claims 1-16 and 18-57 have been allowed.

Applicant’s arguments see Remarks page 6, filed 8/10/11, with respect to claims 1-16 and
18-24 have been, in combination with the instant amendments to the claims, persuasive.

Therefore the previously applied rejections of the claims have been withdrawn.

Examiner’s Reasons for Allowance
The following is an examiner’s statement of reasons for allowance: While Gou et al.
(U.S. PGPub 2003/0014224) teaches a method and apparatus that combines aerial images and
oblique images to form a three-dimensional (3D) site model, Online reference 3-D Building
Reconstruction with ARUBA: A Qualitative and Quantitative Evaluation, written by Henricsson
et al. teaches a framework that is automated for 3-D building reconstruction, Pictometry®

“Frequently Asked Questions” www.pictornetry.corn/fag.asp per wayback machine dated August

1, 2005 teaches high-resolution images of neighborhoods, landmarks, roads, and complete
municipalities from multiple views, none of these reference taken either alone or in
combination with the prior art of record disclose, generating and transmitting a roof estimate
report that includes one or more top plan views of the three-dimensional model annotated with
numerical values that indicate the corresponding slope, area, and length of edges of at least some
of the plurality of planar roof sections using at least two different indicia for different types of

roof properties;
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Application/Control Number: 12/253,092 Page 3
Art Unit: 2123

Claim 1 “generate and transmit a roof estimate report that includes one or more top plan
views of the three-dimensional model annotated with numerical values that indicate the
corresponding slope, area, and length of edges of at least some of the plurality of planar roof
sections using at least two different indicia for different types of roof properties”;

Claim 6 “transmitting a roof estimate report that includes one or more top plan views of
the three-dimensional model annotated with numerical indications of at least one of the slope,
area, and lengths of the edges of the plurality of planar roof sections, wherein the roof estimate
report includes at least two different indicia for different types of roof properties.”;

Claim 14 “transmitting a roof estimate report that includes one or more views of the
model, the report being annotated with numerical indications of the area and lengths of the edges
of at least some of the plurality of planar roof sections, wherein the roof estimate report includes
at least two different indicia for different types of roof properties.”, in combination with the
remaining elements and features of the claimed invention.

It is for these reasons that the applicant’s invention defines over the prior art of record.

Dependent claims 2-5, 7-13, 15-16, 18-57 are allowed for at least the reason that they
depend upon an allowed base claim.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”
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Application/Control Number: 12/253,092 Page 4
Art Unit: 2123

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BERNARD E. COTHRAN whose telephone number is (571)270-
5594. The examiner can normally be reached on Monday-Friday 7:30-4:00pm est..

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Paul L. Rodriguez can be reached on (571) 272-3753. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at §66-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/B.E.C./
Examiner, Art Unit 2123
10/4/11

/DWIN M CRAIG/
Primary Examiner, Art Unit 2123
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5184 2 (model$3 near roof) with slope USPAT; CR ON 2011/10/04
UPAD 15:28
5185 §2 (model$3 near roof) with slope and {USPAT; OR ON 2011/10/04
area UPAD 15:28
5186 0 (estimate near appraisal) with roof {USPAT; OR ON 2011/10/04
UPAD 15:29
$187 {0 (estimate near appraisal) near roof {{USPAT; OR ON 2011/10/04
UPAD 15:29
5188 i1 (estimate near appraisal) with USPAT; OR ON 2011/10/04
building UPAD 15:30

10/4/2011 5:00:15 PM
C:\ Users\ bcothran\ Documents\ EAST\ Workspaces\ 12253092.wsp
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

500 7590 02/16/2012 | DXAMINER |
SEED INTELLECTUAL PROPERTY LAW GROUP PLLC PIERRE LOUIS, ANDRE
701 FIFTH AVE
SUITE 5400 | ART UNIT PAPERNUMBER |
SEATTLE, WA 98104 2123

DATE MAILED: 02/16/2012
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION NO.
12/467.244 05/15/2009 Chris Pershing 290115.403 7599

TITLE OF INVENTION: PITCH DETERMINATION SYSTEMS AND METHODS FOR AERIAL ROOF ESTIMATION

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional YES $370 $300 $0 $1170 05/16/2012

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (f required) and 1/2
the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

500 7590 02/16/2012
SEED INTELLECTUAL PROPERTY LAW GROUP PLLC [ hereh o Ce;tiﬁFcat(e )O{FMailing or Tgansmdission 4 with the United
ereby certify that this Fee(s) Transmittal is being deposited wi e Unite
701 FIFTH AVE States Postal Service with sufficient postage for first class mail in an envelope
SUITE 5400 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
SEATTLE. WA 98104 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/467.244 05/15/2009 Chris Pershing 290115.403 7599
TITLE OF INVENTION: PITCH DETERMINATION SYSTEMS AND METHODS FOR AERIAL ROOF ESTIMATION
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $370 $300 $0 $1170 05/16/2012
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PIERRE LOUIS, ANDRE 2123 703-001000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. . Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. epending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toalt'f}lle Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgrla Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commlss1oner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| appcaTonno. | FILING DATE | FIRST NAMED INVENTOR | artorvEY DOCKETNO. | conFrRMATIONNO. |
12/467,244 05/15/2009 Chris Pershing 290115.403 7599
500 7590 02/16/2012 | EXAMINER |
SEED INTELLECTUAL PROPERTY LAW GROUP PLLC PIERRE LOUIS, ANDRE
701 FIFTH AVE
SUITE 5400 | ART UNIT PAPERNUMBER |
SEATTLE, WA 98104 2123

DATE MAILED: 02/16/2012

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 362 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 362 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5§ U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress

submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

. A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

. A record from this system of records may be disclosed, as a routine use, to the public after either

publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

. . 12/467,244 PERSHING, CHRIS
Notice of Allowablllty Examiner Art Unit
ANDRE PIERRE LOUIS 2123

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [ This communication is responsive to 11/28/2011 and 1/10/2012.

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-28.
4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a[d Al b)y[JSome* c)[]None ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

6. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [0 including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [J to Paper No./Mail Date .

(b) [0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. ] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .

3. X Information Disclosure Statements (PTO/SB/08), 7. [ Examiner's Amendment/Comment

Paper No./Mail Date 11/28/2011 and 1/10/2012
4. [J Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance

of Biological Material

9. [] Other )

/DWIN M CRAIG/
Primary Examiner, Art Unit 2123
U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120214
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Application/Control Number: 12/467,244 Page 2
Art Unit: 2123

DETAILED ACTION

1. The amendment filed on 11/28/2011 has been received and fully considered.

2. Claims 1-28 are pending and presented for examination.

3. The Terminal Disclaimer (TD) filed on 11/30/2011 has been received and fully
considered; it has been approved.

Information disclosure Statement

4, The Information Disclosure Statement (IDS) filed on 11/28/2011 and 1/10/2012 have
been received and fully considered; however one or more documents have been lined because
they were submitted twice (see the submission of 11/30/2011 and 1/10/2012). The Examiner
respectfully notes that one or more NPL have been lined through because they were listed on the

IDS form but not received.

Allowable Subject Matter

5. Claims 1-28 are allowed.

5.0  The following is an examiner’s statement of reasons for allowance:

5.1 While Pershing teaches a system and method for estimating aerial roof that includes
generating a roof estimating report; and Neumann et al. (Other reference previously cited)
discloses a system and techniques for implement augmented virtual environment, neither of these
references either alone or in combination with the prior of record discloses a computer
implemented method for generating a roof estimate report that includes displaying a pitch
determination marker operable to indicate pitch of a planar roof section, wherein the pitch
determination marker is overlaid on the aerial image of the building having the roof, as

specifically shown in the claims, in combination with the remaining elements and features of the
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Application/Control Number: 12/467,244 Page 3
Art Unit: 2123

instant invention, it is for these reasons that the applicant’s invention defines over the prior art of
record.

5.2 Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

Conclusion

6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Andre Pierre-Louis whose telephone number is 571-272-8636.
The examiner can normally be reached on Mon-Fri, §:00AM-4:30PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Paul L. Rodriguez can be reached on 571-272-3753. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at §66-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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Application/Control Number: 12/467,244 Page 4
Art Unit: 2123

/A.P. L/
Examiner, Art Unit 2123

February 14, 2012

/DWIN M CRAIG/
Primary Examiner, Art Unit 2123
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NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to IDS filed on11/28/2011.

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ;
the restriction requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-28.
4. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[J Al b)[dSome* c¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [ ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) O including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date __ .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. [J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [0 Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application
2. [J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [1 Interview Summary (PTO-413),
Paper No./Mail Date .
3. X Information Disclosure Statements (PTO/SB/08), 7. [J Examiner's Amendment/Comment
Paper No./Mail Date 11/28/2011
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [ other )
/A.P./ /Kamini S Shah/
Examiner, Art Unit 2123 Supervisory Patent Examiner, Art Unit 2128
U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120323
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The United States Patent and Trademark Office

PATENT TRIAL AND APPEAL BOARD

A petition has been filed in Patent Number 8,170,840, Application Number 12/467,244 on
02/08/2016.

The Case Number is {PR2016-00586.

To view the documents filed in this petition, go to http://www.uspto.gov/ip/boards/bpai/prps.jsp
and click on the Direct Link.

Click on Search for a proceeding / Browse the proceedings and enter the Patent Number or the
Trial or Case Number and select the Search button.

Questions regarding this notice should be directed to the Patent Trial and Appeal Board at 571-
272-7822.
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Trials@uspto.gov Paper 15
571-272-7822 Entered: August 16,2016

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

XACTWARE SOLUTIONS, INC,,
Petitioner,

V.

EAGLE VIEW TECHNOLOGIES, INC,,
Patent Owner.

Case IPR2016-00586
Patent 8,170,840 B2

Before HOWARD B. BLANKENSHIP, BRYAN F. MOORE, and
STACEY G. WHITE, Administrative Patent Judges.

MOORE, Administrative Patent Judge.

DECISION
Denying Institution of Inter Partes Review
37CFR §42.108
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I. INTRODUCTION

Petitioner, Xactware Solutions, Inc., filed a Second Corrected Petition
requesting an inter partes review of claims 1, 2, 4, 8-18, 21, and 28 of
U.S. Patent No. 8,170,840 B2 (Ex. 1001, “the *840 patent”). Paper 10
(“Pet.”). Inresponse, Patent QOwner, Eagle View Technologies, Inc., filed a
Preliminary Response. Paper 11 (“Prelim. Resp.”). We have jurisdiction
under 35 U.S.C. § 314, which provides that an infer partes review may not
be instituted “unless . . . the information presented in the petition . . . shows
that there is a reasonable likelihood that the petitioner would prevail with
respect to at least 1 of the claims challenged in the petition.”

For the reasons set forth below, we do not institute an inter partes

review of the 840 patent.

A. Related Matter
The ’840 patent is involved in the tollowing lawsuit: Eagle View
Techs., Inc. v. Xactware Solutions, Inc., No. 2:15—cv—07025 (D. N.J.). Pet.
1. ‘

B. The '840 Patent
The ’840 patent relates to a roof estimation system that provides a
user interface configured to facilitate roof model generation based on one or
more aerial images of a building roof. Ex. 1001, Abstract.

Figure 1 of the 840 patent is reproduced below.
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Fig. 1
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Figure 1 is a block diagram of an example Roof Estimation System
(“RES”). Ex. 1001, col. 3, 11. 49-51. RES 100 includes image acquisition
engine 101, roof modeling engine 102, report generation engine 103, image
data 105, model data 106, and report data 107. Id. at col. 3, 1. 52-54. RES
100 is communicatively coupled to image source 110, customer 115, and
operator 120. Id. at col. 3, 1. 54—56. RES 100 is configured to generate roof
estimate report 132 for a specified building, based on aerial images 131 of

the building received from the image source 110. Id. at col. 3, 11. 60-63.

C. Lllustrative Claim
Of the challenged claims, claims 1, 10, and 16 are the only
independent claims. Claims 2, 4, 8, and 9 depend either directly or

indirectly from claim 1 and claims 11-15 depend either directly or indirectly
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from claim 10 and claims 17, 18, 21, and 28 depend either directly or
indirectly from claim 16.
Claim 1, reproduced below, is illustrative.

1. A computer-implemented method for generating a roof
estimate report, the method comprising:

displaying an aerial image of a building having a roof
comprising a plurality of planar roof sections that each have a
corresponding pitch;

displaying a pitch determination marker operable to
indicate pitch of a planar roof section, wherein the pitch
determination marker is overlaid on the aerial image of the
building having the roof;

receiving, based on the displayed pitch determination
marker, an indication of the pitch of one of the plurality of planar
roof sections of the roof of the building; and

modifying a model of the roof based on the received
indication of the pitch of the one planar roof section.

Ex. 1001, 23:65-24:13.

D. Prior Art Relied Upon
Petitioner relies upon the following prior art references:

Yuan Hsieh, Design and Evaluation of a Semi-Automated Site Modeling
System, CMU-CS-95-195, COMPUTER SCIENCE 1-76 (Nov. 1995) (“Hsieh”)
(Ex. 1004).
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Verma et al. (“Verma”) US 2006/0061566, published Mar. 23, 2006

(Ex. 1005).

MARTIN BARBER, APPLICAD PRODUCT BULLETIN, KEY FEATURES OF OUR
ROOFING SOFTWARE 1-45 (Nov. 2002) (“Applicad”) (Ex. 1006).!

E. Asserted Grounds of Unpatentability

Petitioner asserts the following grounds of unpatentability:

Basis

References

' Challenged Claims
1,2, 4, 8-18, 21, and 28 § 103(a) | Hsieh and Verma
10, 11, 16, and 18 § 103(a) | Hsieh, Verma, and Applicad
1,2,4,8-18, 21, and 28 § 102(b) | Verma
10,11, 16, and 18 § 103(a) | Verma and Applicad
II. ANALYSIS

A. Claim Construction

In an inter partes review, the Board construes claim terms in an

unexpired patent using their broadest reasonable construction in light of the

specification of the patent in which they appear. 37 C.F.R. § 42.100(b);
Cuozzo Speed Techs., LLC v. Lee, 136 S. Ct. 2131, 214446 (2016). There

is a presumption that a claim term carries its ordinary and customary

' Our references are to “Corrected” Exhibit 1006, filed February 10, 2016.

5
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meaning. CCS Fitness, Inc. v. Brunswick Corp., 288 F.3d 1359, 1366 (Fed.
Cir. 2002). The “ordinary and customary meaning” is that which the term
would have to a person of ordinary skill in the art in question. In re
Translogic Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 2007).

Only those terms that are in controversy need to be construcd, and
only to the extent necessary to resolve the controversy. Vivid Techs., Inc. v.
Am. Sci. & Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999). For purposes of
this Decision, we determine that no claim terms require express
construction.

B. Principles of Law

A patent claim is unpatentable under 35 U.S.C. § 103(a) if the
differences between the claimed subject matter and the prior art are such that
the subject matter, as a whole, would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said
subject matter pertains. KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 406
(2007). The question of obviousness is resolved on the basis of underlying
factual determinations including: (1) the scope and content of the prior art;
(2) any differences between the claimed subject matter and the prior art;
(3) the level of ordinary skill in the art; and (4) objective evidence of
nonobviousness. Graham v. John Deere Co., 383 U.S. 1, 17-18 (1966).

In that regard, an obviousness analysis “need not seek out precise
teachings directed to the specific subject matter of the challenged claim, for
a court can take account of the inferences and creative steps that a person of

ordinary skill in the art would employ.” KSR, 550 U.S. at 418; see also

6
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Translogic, 504 F.3d at 1259. A prima facie case of obviousness is
established when the prior art itself would appear to have suggested the
claimed subject matter to a person of ordinary skill in the art. In re Rinehart,
531 F.2d 1048, 1051 (CCPA 1976).

The level of ordinary skill in the art is reflected by the prior art of
record. See Okajima v. Bourdeau, 261 F.3d 1350, 1355 (Fed. Cir. 2001);

In re GPAC Inc., 57 F.3d 1573, 1579 (Fed. Cir. 1995); In re Oelrich,
579 F.2d 86, 91 (CCPA 1978).
C. Obviousness of Claims over Hsieh and Verma

Petitioner asserts that claims 1, 2, 4, 8-18, 21, and 28 are unpatentable
under 35 U.S.C. § 103(a) as obvious over the combination of Hsieh and
Verma. Pet. 10. To support its contentions, Petitioner provides detailed
explanations as to how the prior art meets each claim limitation. Id. at 10—
31. Petitioner also relies upon a Declaration of Harold Schuch, who has
been retained as a witness by Petitioner for the instant proceeding.

Ex. 1007.

Verma is directed to a method and apparatus for automatically
generating a 3D computer model from a point cloud created by a laser radar
(“LIDAR”) system. Ex. 1005, Abstract. LIDAR data collection system 102
scans a scene and produces a point cloud representation of the scene. Id.

9 24. Each point within the point cloud represents an (x,y) coordinate and a
depth from the LIDAR unit. Id. The point cloud is processed by the system
to extract information about the structure of the roof of a building and that

information is further processed to generate a roof model. Id. § 10. Figure 2

7
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is reproduced below.
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FIG. 2

Figure 2 is a flow diagram of a method for generating a 3D model of a
building in an outdoor scene. Id. § 14. At step 204, the point cloud is
analyzed to identify building outlines. Id. at Fig. 2. Verma describes two
techniques that may be used to perform this step, (1) conventional edge
detection and (2) a two dimensional (“2D”) drawing interface that is used
manually to draw outlines of roof structures present. /d. 9] 34-36. At step
206, the roof structures are defined and two techniques are described that
may perform this step. Id. | 37-39. First, the roof can be defined by one or
more planes that are fit to the regions of the point cloud. Id. §37. The
planes reveal the outline of the roof structure and that outline is represented
by polygons. Id. The planes may be rotated or otherwise manipulated into
alignment to form complex roof structures such as gable roofs. Id. The
second technique is described in reference to Figure 3, which is reproduced

below.
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Figure 3 depicts a method for modeling a roof structure using parametric
shapes applied to that point cloud. Id. {38, 40. As described in Verma,'
this technique simplifies the modeling process and mitigates the processing
used in the above described technique that utilized rotated planes and
attached polygons. Id. § 38. The process used in this technique may be
automated so that the point cloud is processed in segments and the system
may select a region of interest based on the content of the point cloud. Id.
741. Atstep 304, points related to the ground, objects in the scene that are
not part of the building (cars, tree, and other objects), and groups of points
that have too few points to be a roof are discarded from the analysis and the
remaining points are considered to belong to the roof. Id. 9 42—43. The
remaining points then are organized into parametric shapes. At step 320,
those shapes may be manipulated to better fit the data. Id. f 60-63. The
shapes are laid over the LIDAR data so that the user can see where the

model is not representing the data accurately. Id. § 62. “Since the roofs are
9
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composed of prismatic shapes that are specified using very few parameters,
the roof shapes can be altered by directly modifying the parameter values of
these prismatic shapes. A user interface is provided in the form of handles
on the parametric shapes that can be dragged to alter the shape.” Id. § 62.
The parametric shapes also “can be edited intuitively by opcrations such as
push a wall, change the height, change the slope of the gable roof, and the
like.” 1d. Y 63.

Claim 1 recites “receiving, based on the displayed pitch determination
marker, an indication of the pitch of one of the plurality of planar roof
sections of the roof of the building.” Petitioner relies on Verma for its
description of handles and operations to meet the limitation to pitch
determination marker. Pet. 19-20, Ex. 1005 937, 62, 63. Verma states
that

A user interface is provided in the form of handles on the
parametric shapes that can be dragged to alter the shape. To
facilitate adjusting the model, the modeling system provides a
simultaneous display of the input LIDAR data and the model
such that the model can be edited using the LIDAR data as a
reference. With the model (in translucent or outline form) laid
over the LIDAR data, a user can quickly understand where the
model is not accurately representing the data.

Ex. 1005 § 62. Verma further discloses that “the parametric shapes can be
edited intuitively by operations such as push a wall, change the height,
change the slope of the gable roof, and the like.” Id. at § 63.

Patent Owner argues that “Petitioner cites Verma for its description of

functionality for editing certain values associated with the parametric shapes

10
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including height and slope, where that functionality is described in terms of
“operations” separate and apart from the handles described above.” Prelim.
Resp. 44. Additionally, Patent Owner argues “[t]hese operations do not
include any of the requirements of a ‘pitch determination marker,” including
that there is no marker, or anything overlaid on the image that can be
adjusted to specify pitch.” Prelim. Resp. 44.

As noted above, Verma describes two separate techniques for defining
roof structures present in that point cloud. Ex. 1005 {37 (attaching
polygons to planes and aligning the planes to form complex roof structures)
38-56, 60—63 (fitting parametric shapes to the point cloud and manipulating
those shapes to fit the data). Petitioner has not explained how these methods
would work together to accomplish the pitch determination marker, nor has
Petitioner provided a sufficient rationale for the combination. Petitioner’s
declarant, Mr. Schuch, describes the two methods and states “[a] person of
ordinary skill in the art would have found it obvious to combine the “handle”
user interface element and model manipulation tools (e.g., planar rotation
functionality) of Verma with the three-dimensional roof generation system
of Hsieh.” Ex. 1007 § 59. Nonetheless, he does not explain how or why
handles and model manipulation tools would be combined and provides only
that conclusory rationale for combining them with Hsieh rather than with
each other.

Additionally, Petitioner has not explained if and how the “operations”
discussed in Verma work with the “handles.” Petitioner has not shown that

the handles are utilized to accomplish the “change the slope of a gable roof”

11
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operation. Nor does Petitioner argue that one of ordinary skill in the art
would have found it obvious to combine the handle feature with the
operations of Verma. Thus, Petitioner has not shown that an indication of
the pitch of one of the plurality of planar roof sections of the roof of the
building is received based on the displayed pitch determination marker.

Petitioner relies on Verma alone to teach receiving, based on the
displayed pitch determination marker, an indication of the pitch of one of the
plurality of planar roof sections of the roof of the building. Pet. 20, 24, 28.
Thus, having reviewed the proposed ground of obviousness over Hsieh and
Verma against claims 1, 2, 4, 8-18, 21, and 28, and we are not persuaded, on
the record before us, that Petitioner has established a reasonable likelihood
that Petitioner would prevail in its challenge to claims 1, 2, 4, 8-18, 21, and
28 on this ground.?

D. Remaining Grounds Challenging the Claims of the ‘840 Patent

Each of the remaining grounds in the Petition rely on Verma to teach
receiving, based on the displayed pitch determination marker, an indication
of the pitch of one of the plurality of planar roof sections of the roof of the
building. Pet. 20, 24, 28, 35, 36, 41, 44, 47, 50, 52. All challenged claims
contain essentially the same limitation in regard to pitch determination

marker. Thus, for the reasons stated above, Petitioner has not established a

2 In view of our determinations, we do not reach Patent Owner’s allegation
that Petitioner has failed to demonstrate Hsieh is a “printed publication.”
12
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reasonable likelihood that Petitioner would prevail in its challenge to any of
claims 1, 2, 4, 8-18, 21, and 28 on any of the grounds in the Petition.
[II. CONCLUSION

After reviewing the information presented in the Petition and the
Preliminary Response, as well as the evidence ot record, we determine that
Petitioner has not established a reasonable likelihood that it will prevail in
showing that claims 1, 2, 4, 8—18, 21, and 28 of the 840 patent are

unpatentable.

IV. IV. ORDER
Accordingly, it is
ORDERED that that the Petition is DENIED as to all challenged

claims of the *840 patent, and no trial is instituted.

13

0992



IPR2016-00586
Patent 8,170,840 B2

PETITIONER:

Mark E. Nikolsky
mnikolsky@mccarter.com
Timothy P. Homlish
thomlish@mccarter.com

PATENT OWNER:

Gianni Cutri
gianni.cutri@kirkland.com
Jared Barcenas
jared.barcenas(@kirkland.com

14

0993



PTO/MIABY (07-12)

Approved for use through 11/30/2014, OMB 0651-0035

U.5. Patent and Trademark Office; .8 DEPARTMENT GF COMMERCE

Undar the Paparvork Reduntion Act of 1958 no parsons are required 10 respond (o a collention of information unless it displays a valid OME control number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attorney given in the application identified in the attached statement
under 37 CFR 3.73(c).

I hereby appoint:

El Fractiioners associated withy Customer Number 30589

OR

l:] Practitioner(st named below (if more than ten patent practitioners are 1o be named, then a customer number must be used):

Name Registration Name Registration
Number Number

As attorney(s) or agenl(s; lo represent 1he undersigned befora the United States Patent and demark Office (LUSPTQ) in connection with
any and all patent applications assigned gn) 3 shdersigned according to the USPTO assignment racords of assignments documents
attached 1o this form i accordance with 37 CFR 3.73(c).

Please change the sorrespondence address for the application identified in the attached statement under 37 CFR 3.73(c) to:
@ The address ass

ciated with Customer Numbar: 305 8 9
OR

[—j e name | DUNLAP CODDING, P.C.
Address P.O. Box 16370
City Oklahoma City sute OK Z’” 73113
o
Telephone 405-607-8600 Emasil mbrockhaus@duniapcodding.com

Assigrize Name and Address: Eagie View Technclogies, Inc.
3700 Monte Villa Pkwy, Ste 200

Bothell, WA 68021

A copy of this form, together with a statement under 37 CFR 3.73(c} {(Form PTO/AIA/96 or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The individual whose signalurwd title is supplied below is authorized to act on behalf of the assignee

Signature

O Nasumbe= 1l 20/p
Narmes R|Chard Jac .‘ Telephone

Title Assistantéecretary Eagle View Technologies, Inc.

This callection of information is required by 37 CFR 1.31, 1.32 and 1,33, The information is required to obtain or relain 2 benefit by the public which 15 to file (and
b the USPTC‘ te process] an application, Canfiden governed by 35 ULS.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated 1o take 3 minutes
d preparing, and submitt » cotapieted applicanen ‘orm ta the i JS’31 O Time will vary depending upon the individual case. Ary
o m’ﬂnk‘ form m.{j/or § should be sent to the Chief Information Officer

L DO NOT SEND FEES OR COMPLETED

If you need assistance m completing the form. call 1-800-PTO-9188 and select oplion 2.

0994




Electronically Filed: 12/08/2016

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.
Filed

Patent No.
Issued
Applicant(s)
TC/AU
Examiner

Title

Docket No.
Customer No.

12/467,244

May 15, 2009

8,170,840

May 1, 2012

Chris Pershing

2123

Pierre Louis, Andre

PITCH DETERMINATION SYSTEMS AND METHODS
FOR AERIAL ROOF ESTIMATION
6339.011

30589

Mail Stop M - Correspondence
Director of the U.S. Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

Assertion of Small Entity Status (37 C.F.R. § 1.27(c)(1))

Applicant hereby states that applicant is a small entity and that status

as a small entity is asserted for this

[1 application

[x] patent

12/08/2016

Nwn. 7Y Tl

Date

Ann M. Robl

0995




[]
[]
[]
[x]
[]

Inventor(s)
Assignee(s) of complete interest
Person authorized to sign on behalf of assignee

Practitioner of record § 34(b)

filed under § 34(a)
Reg. No.:
Customer No.: 30589

Telephone No. (405) 607-8600

Respectfully submitted, %

Ann M. Robl, Reg. No. 71,541
DUNLAP, CODDING, P.C.

P.O. Box 16370

Oklahoma City, Oklahoma 73113
Customer No. 30589

Telephone: (405) 607-8600
Facsimile: (405) 607-8686

Attorney for Applicant(s)

0996



Electronic Acknowledgement Receipt

EFS ID: 27738664
Application Number: 12467244
International Application Number:
Confirmation Number: 7599

Title of Invention:

PITCH DETERMINATION SYSTEMS AND METHODS FOR AERIAL ROOF

ESTIMATION

First Named Inventor/Applicant Name:

Chris Pershing

Customer Number:

500

Filer: Ann M. Robl/Lori Martin
Filer Authorized By: Ann M. Robl
Attorney Docket Number: 290115.403
Receipt Date: 08-DEC-2016
Filing Date: 15-MAY-2009
Time Stamp: 16:45:29

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages
Y Document Description File Name ile Size( y i Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
57325
1 Transmittal Letter 633901 1_Trans$f|ttal12082016. o 1
p b1def1a729fdd9344e6213508b6680efde 1
4819d
Warnings:

0997




Information:

118076
2 Power of Attorney 6339011_POA.pdf no 1
75a46f97d9c078a1dc3e883936651653d204
clbs
Warnings:
Information:
41662
3 Miscellaneous Incoming Letter 633901 1_Asser;|;)n5maIIEnt|ty. no 2
p 1447c%edf00a16ef877a96c261f08abaf25 14}
8c0
Warnings:
Information:
Total Files Size (in bytes): 217063

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

0998




Doc Code:

TRAN.LET

Document Description: Transmittal Letter

/_umumwmummmm

TRANSMITTAL
FORM

(to be used for all correspondence after initial filing)

PTO/SB/21 (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

g 1O e
on Nu

Applicati mber

12/467,244

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Filing Date 05/15/2009

First Named Inventor

Chris Pershing

Art Unit 2123

Examiner Name

Pierre Louis, Andre

\__Total Number of Pages in This Submission

Attorney Docket Number 6339.011

ENCLOSURES

(Check all that apply)

[l

[

OO oo

Fee Transmittal Form

D Fee Attached

Amendment/Reply

D After Final

D Affidavits/declaration(s)
Extension of Time Request
Express Abandonment Request

Information Disclosure Statement

Certified Copy of Priority
Document(s)

Reply to Missing Parts/
Incomplete Application

[

OOORCO O

E] Landscape Table on CD

Drawing(s)

Licensing-related Papers

Petition

Petition to Convert to a

Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

Terminal Disclaimer
Request for Refund

CD, Number of CD(s)

NOOO OO

See Remarks

After Allowance Communication to TC
Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

Proprietary Information

Status Letter

Other Enclosure(s) (please Identify
below):

Reply to Missing Parts
under 37 CFR 1.52 or 1.53

Remarks ]

ELECTRONICALLY TRANSMITTED:

1. SB21 Transmittal Form (1 pg);

2. Power of Attorney (1 pg); and

3. Assertion of Small Entity Status (2 pgs).

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name

DUNLAP CODDING, P.C.

Signature

Mo, 2L

Printed name

Ann M. Robl

Date

12/08/2016

Reg. No.

71,541

(

CERTIFICATE OF TRANSMISSION/MAILING

~

the date shown below:

| hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on

Signature

nr W Bl

Qped or printed name

Ann M. Robl

Date (12/08/2016

_J

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

0999

i
1
i
t




UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov
| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
12/467,244 05/15/2009 Chris Pershing 6339.011
CONFIRMATION NO. 7599
30589 POA ACCEPTANCE LETTER
DUNLAP CODDING, P.C.

PO BOX 16370

IR A AR
OKLAHOMA CITY, OK 73113 00000008 /781966

Date Mailed: 12/13/2016

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
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above address as provided by 37 CFR 1.33.
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NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 12/08/2016.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
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The entity status change request below filed through Private PAIR on 02/07/2017 has been accepted.

CERTIFICATIONS:

Change of Entity Status:

X Applicant asserting small entity status. See 37 CFR 1.27.

NOTE: If the application was previously under micro entity status, checking this box will be taken to be a notification of
loss of entitlement to micro entity status.

This portion must be completed by the signatory or signatories making the entity status change in accordance
with 37 CFR 1.4(d)(4).

Signature: marcabrockhaus/
Name: Marc A. Brockhaus
Registration Number: 40923
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Acknowledgement of Loss of Entitlement to Entity Status Discount
The entity status change request below filed through Private PAIR on 06/19/2018 has been accepted.
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Change of Entity Status:

X Applicant changing to regular undiscounted fee status.
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applicable.
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with 37 CFR 1.4(d)(4).
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Name: Marc A. Brockhaus
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Case 1121-ov-01852-RGA  Document 14 Filed 04/04/22 Page 1 of 1 PagelD # 351

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE

) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following
(] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

1:21-cv-01852-RGA 12/29/2021 for the District of Delaware
PLAINTIFF DEFENDANT

EAGLE VIEW TECHNOLOGIES, INC., and ROOFR INC.

PICTOMETRY INTERNATIONAL CORP.,

TRIEISSIE/ITR%RN o. %AI‘QT"]ERTDI;E?/FIFEII:IZ HOLDER OF PATENT OR TRADEMARK
1 U8 9,183,538 B2 11/10/2015 Pictometry International Corp.
2 US 10,648,800 B2 5/12/2020 Pictometry International Corp.
3
4
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
™ Amendment ] Answer ] Cross Bill (] Other Pleading

TRIEISSIE/ITR%RNO. %AI‘QT"]ERTDI;E?/FIFEII:IZ HOLDER OF PATENT OR TRADEMARK
1 US 8,170,840 B2 5/1/2012 Eagle View Technologies, Inc.
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director ~Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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P.O. Box 1450
Alexandria, Virginia 22313-1450
WWWw.uspto.gov

FEE ADDRESS CHANGE

APPLICATION # FILING OR 371(C) DATE REQUEST ID

12/467,244 05/15/2009 37723

The following fields have been changed to Customer Number 189081 on 08/10/2022 via Patent Center in view of the certification copied below
that authorized the change.

» Maintenance Fee Address

The address for Customer Number 189081 is:

189081 - EagleView
PO BOX 16370
OKLAHOMA CITY, OK 73113

I certify, in accordance with 37 CFR 1.4(d)(4), that I am :

An attorney or Agent of Record registered to practice before the Patent and Trademark Office who has been given power of attorney in this

application
Signature Name Registration #
/Ann Robl/ ANN ROBL 71541
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P.O. Box 1450
Alexandria, Virginia 22313-1450
WWWw.uspto.gov

CORRESPONDENCE ADDRESS CHANGE

APPLICATION # FILING OR 371(C) DATE REQUEST ID

12/467,244 05/15/2009 37723

The following fields have been changed to Customer Number 189081 on 08/10/2022 via Patent Center in view of the certification copied below
that authorized the change.

» Correspondence Address

The address for Customer Number 189081 is:

189081 - EagleView
PO BOX 16370
OKLAHOMA CITY , OK 73113

I certify, in accordance with 37 CFR 1.4(d)(4), that I am :

An attorney or Agent of Record registered to practice before the Patent and Trademark Office who has been given power of attorney in this

application
Signature Name Registration #
/Ann Robl/ ANN ROBL 71541
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PTO/AIAMED (G7-12)

Approved for use through 11/30/2014. OMB 0651-0035

LS. Patent and Trademark Office; U.8 DEPARTMENT OF COMMERCE
aco

Under the Paperwork Reduction Act of 1995, no persons are required to respond {o a collection of information unless it displays a valid OMB control number,

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hareby revoke all previous powers of atlorney given in the application identified in the attached statement
under 37 CFR 3.73{c).
| hereby appoint:

8 Practitioners associated with Customer Number: ,§ 3 QQS 1

OR

ractitioner{s) named below (if more than len patent practitioners are to be namead, then a customer number must be used):

B

Name Registration Name Regisiration
Number Number

As aitorney(s) or ageni(s) to represent the undersigned before the United States Patent and Trademark Office (USPTQ) in connection with
any and all patent sppiications assignad gniy to the undersigned according to the USPTO assignment records or assignments documents
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73{¢} o

8 The addrass associated with Customer Number: »*E 8@08 -‘E
OR

Firm or
Individual Name

Address

City State dip

Country

Telephone Email

Assignee Name and Address: Eagle View Technologiss, Inc.
3700 Monte Villa Parkway, Suite 200
Bothell, VWA 98021

A copy of this form, together with a statement under 37 CFR 2.73(c} {Form PTG/AIA/GE or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73{c}) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Altorney is fo be filed.

SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignes

Signature {Rebecca Unrulv/ Date August 10, 2022

Name Rehecca Unruh Talephone

Title Deputy General Counsel, IP and Transactions, Eagle View Technologies, Inc.
This collection of information is required by 37 R 1.31, 1.32 and 1.33. The information is required to ablain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Col 3 is collection is estimated to take 3 minufes
to complete, including gathering, preparing, and submitting the completed application form io the USPTO. Time wili vary depending upon the individual case. Any

»)

comments on the amount of Hime you require to compieie this form and/or suggestions for reducing thi ) Officer,
U.8. Patent and Trademark Office, U.8. Department of Commerce, P.Q. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 223131450,

if you need assistance in completing the form, call 1-800-PT0-9189 and select option 2.
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Doc Code:

TRANLET

Document Description: Transmittal Letler

TRANSMITTAL
FORM

{fo be used for ali correspondence after initial filing)

PTO/SB/21 {07-09)
Approved for use through 07/31/2012. OMB 0851-0081

Fiting Date

05/15/2009

First Named Inventor

Chiris Pershing

At Unil

2123

Examiner Name

Andie Pierre Louis

K Total Number of Fages in This Submission

Attorney Docket Number

£339.011 j

ENCLOSURES

{Check ali that apply}

L]

0 DO

E:} Fee Transmiltal Form

[:} Fee Aftached

Amendment/Reply

[:3 After Finat

D Affidavits/declaration(s)
Exiension of Time Request
Express Abandonment Request
information Disclosure Staternent

Cetlified Copy of Prioiity
Document(s)

Reply to Missing Paris/
Incomplete Application

Drawing{s)

Petition

IR L

i:l {andscape Table on CD

Licensing-related Papers

Petition to Convertio a

Provisional Application

Power of Attormey, Revocation
Change of Correspondence Address
Terminal Disclaimer
Reguest for Refund

CD, Number of CD(5)

After Allowance Communicationto TC

Appeal Communication to Board
of Appeals and interferences

Appeal Communication to TC
{Appeal Notice, Brief, Reply Brief}

Propriefary information

Status Letter

Cther Enclosure(s) (please dentify
below):

See Remarks

OO0 0

Reply {o Missing Parts
under 37 CFR 1.52 or 1.53

Remarks

ELECTRONICALLY TRANSMITTED:
1. 8821 Transmittal Form (1 pg), and

2. Power of Altorney {1 pg).

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name

DUNLAP CODDING, P.C.

Signature

Ann M. Rebl

Printed hame

Ann M. Robi

Date

G8/17202e

Reg. No. 71,541

fé”

CERTIFICATE OF TRANSMISSION/MAILING

\

I hereby certify that this correspondence is being facsimile fransmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner Tor Palents, P.O. Box 1450, Alexandiia, VA 22313-1450 on
the date shown below:

Sighature

FAnn M. Robl/

K!’iiped or printed name | Ann M. Robl

Date |0817/2022 j

This collection of information is required by 37 CFR 1.5, The information is required to cbtain or retain a benefit by the public which is to file {and by the USPFTO to
process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and1.14. This collection is estimaled to 2 hours to compleie, inciuding
gathering, preparing, and submitling the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.5. Patent and

Tradem

k Cffice, U.S. Department of Commerce, P.O. Box 1450, Alexandrig, VA 22313-1453. DC NOT SEND FEES OR COMPLETED FORMS TS THIS

ADDRESS. SEND TO: Conimigsioner for Patents, P.O. Box 1450, Alexandria, YA 22313-1450.

if you need assistance in comnpleting the form, calf 1-800-PTO-8189 and sefect opfion 2.
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Page 1 of 2

UNITED 5TATES Atexandri H"\(_,h ':sm 1450

PATENT AND TRADEMARK OFFICE A

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
12/467,244 08/17/2022 12:48:29 PM ET 6339.011

Title of Invention
PITCH DETERMINATION SYSTEMS AND METHODS FOR AERIAL ROOF ESTIMATION

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 8170840
under 35 USC 111(a)

CONFIRMATION # 7599 FILED BY Lori Martin
PATENT CENTER # 60881288 FILING DATE  05/15/2009
CUSTOMER # 189081 FIRST NAMED  Chris Pershing
INVENTOR
CORRESPONDENCE - AUTHORIZED BY ANN ROBL
ADDRESS

Documents TOTAL DOCUMENTS: 2
DOCOUMENTY FAGES DESCRIPTION SIZE (KB
389011 Transmiltal pdi 1 Transmittal Lelter 153 KB
5338011 _POA pd 1 Fower of Allomey &8 KB
Digest
DOCUMENY MESSAGE HGESTEHASTE

8399011 Transmittal pdf SEDDS4ARNE051 6844881 CDTR453AGSACTRIETRIOI BRZ3RGE258

JiEDRZ2B7eb0458881 M‘i? SBEDO74A0FSRAFO0209A520DF05AZ %33
B7BOG25R52F242B5F35CTDOT4088
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8338011 _POApdl AS4ABEE4SFO0CE 148320 16386B0BCEDERSTCTR37EBOTC3EB0
Q74A7HO8GVCAAFDOGRES44FF2EDRI 200230445380 ARNTCR4SES
SCASCDALESS05868CCC4AFT1EBRDE4S

This Arkreawiﬁdgmﬁ'n.r‘-i Recelpt svidances receipt on the noted date by the USPTO of the indicated documants, characiarizs
he apohcant, and including page counts, whers apphcabia. I serves as avidence of racaipt similar o a Post Card, as
desu%z“ n MPEP 503,

Naw Applications Under 35 U.8.C 11

i a new application is baing filed and the application inciudes the necessary componenis for Biing dale (sea 37 OFR 1.58(b)-(0)

and MPEP 508), a Filing Receipt (37 OFR 1.54) wili be issued in dug course and the dals shown on this A ke‘m«:ibdf}eme
Receipl will astabiiah the filing date of the applicalion

National Stage of an international Application under 38 WWE.C, 371

If a timely submission o anter the national stags of an international apphication is compliant with the conditions of 35 U.S.C.

371 and other applicable requirements a Form PET/DOEG/SNS indicating acceptance of the amhminn as a national slage
submission under 35 UB.C. 371 will be issuad in addition to the Filing Receipl, in due course.

New international Application Flled with the USPTO as a Recsiving Offige

I a new international application is being filed and the internalional application includes ihe r‘-'—>cess¢iy compenants for an

international ing dads (see PCT &ri‘écie 11 and MPEP 1810}, a Noblification of the International Apphcation Number and of the

international Filing Date (Form POT/ROM0E) will be issued in dus courss, subject 1o prascriptions conceming nalional securily,

and tha date shown on this Ac k wiadgemant Receipt will sstablish the intarnational §lin qu e of the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/467,244 05/15/2009 Chris Pershing 6339.011
CONFIRMATION NO. 7599
189081 POA ACCEPTANCE LETTER
EagleView
PO BOX 16370 IR AR
000000135977406

OKLAHOMA CITY, OK 73113
Date Mailed: 08/23/2022

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 08/17/2022.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/sltorres/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
12/467,244 05/15/2009 Chris Pershing 6339.011
CONFIRMATION NO. 7599
189081 POWER OF ATTORNEY NOTICE
EagleView
PO BOX 16370 IO O A
00000013597 7396

OKLAHOMA CITY, OK 73113
Date Mailed: 08/23/2022

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 08/17/2022.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/sltorres/

page 1 of 1
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To: docketing@dunlapcodding.com,eofficeaction@appcoll.com,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 189081

Aug 23, 2022 03:21:15 AM
Dear PAIR Customer:

EagleView

PO BOX 16370

OKLAHOMA CITY, OK 73113
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 189081 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
12467244 N570 08/23/2022 6339.011
N570 08/23/2022 6339.011

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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The United States Patent and Trademark Office

PATENT TRIAL AND APPEAL BOARD

A petition has been filed in Patent Number 8,170,840 , Application Number 12/467,244
on 1/3/2022 (Date).

The Case Number is IPR2023-00437
(IPR, CBM, PGR, DER #)

To view the documents filed in this petition, go to itips:/plab.usplo.goy.

Use the Search PTAB tab and enter the Patent Number or the Trial or Case Number and select
the Search button.

Questions regarding this notice should be directed to the Patent Trial and Appeal Board at 571-
272-7822.

1014



	11-28-2011 Non Patent Literature
	11-28-2011 Non Patent Literature
	11-28-2011 Non Patent Literature
	11-28-2011 Non Patent Literature
	11-28-2011 Non Patent Literature
	11-28-2011 Non Patent Literature
	11-28-2011 Non Patent Literature
	11-28-2011 Non Patent Literature
	11-28-2011 Non Patent Literature
	11-28-2011 Non Patent Literature
	11-28-2011 Non Patent Literature
	12-06-2011 Terminal Disclaimer review decision
	01-10-2012 Information Disclosure Statement (IDS) Form (SB08)
	01-10-2012 Fee Worksheet (SB06)
	01-10-2012 Electronic Filing System(EFS) Acknowledgment Receipt
	01-10-2012 Transmittal Letter
	01-10-2012 Authorization for Extension of Time all replies
	01-10-2012 Non Patent Literature
	02-16-2012 Notice of Allowance and Fees Due (PTOL-85)
	02-16-2012 Bibliographic Data Sheet
	02-16-2012 Examiner's search strategy and results
	02-16-2012 Issue Information including classification, examiner, name, claim, renumbering, etc.
	02-16-2012 List of References cited by applicant and considered by examiner
	02-16-2012 Index of Claims
	02-16-2012 Search information including classification, databases and other search related notes
	02-16-2012 List of References cited by applicant and considered by examiner
	03-28-2012 Miscellaneous Communication to Applicant - No Action Count
	03-28-2012 List of References cited by applicant and considered by examiner
	03-27-2012 Issue Fee Payment (PTO-85B)
	03-27-2012 Fee Worksheet (SB06)
	03-27-2012 Electronic Filing System(EFS) Acknowledgment Receipt
	04-11-2012 Issue Notification
	09-03-2015 Miscellaneous Internal Document
	02-08-2016 Petition Requesting Trial
	08-16-2016 Request for Trial Denied
	12-08-2016 Power of Attorney
	12-08-2016 Assertion of entitlement to small entity status
	12-08-2016 Electronic Filing System(EFS) Acknowledgment Receipt
	12-08-2016 Transmittal Letter
	12-13-2016 Communication - Re:  Power of Attorney (PTOL-308)
	12-13-2016 Communication - Re:  Power of Attorney (PTOL-308)
	02-07-2017 Assertion of entitlement to small entity status via Patent Application Information Retrieval(PAIR)
	06-19-2018 Notification of loss of entitlement to small entity status via Patent Application Information Retrieval (PAIR)
	04-05-2022 Report on the filing or determination of an action regarding a patent
	08-10-2022 Change of Address viaÂ€â•‰Patent Center
	08-10-2022 Change of Address via Patent Centerâ•‰
	08-17-2022 Power of Attorney
	08-17-2022 Transmittal Letter
	08-17-2022 Electronic Filing System(EFS) Acknowledgment Receipt
	08-23-2022 Communication - Re:  Power of Attorney (PTOL-308)
	08-23-2022 Communication - Re:  Power of Attorney (PTOL-308)
	08-23-2022 Email Notification
	01-03-2023 Petition Requesting Trial



