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PTO/AIA/15 (10-17)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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.

( UTILITY Attorney Docket No. 474139US04

PATENT APPLICATION First Named Inventor | Takeshi Okazaki

TRANSM ITTAL Title PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY...

Priority Mail Express®

\ (Only for new nonprovisional applications under 37 CFR 1.53(b}} Label No. j
APPLICATION ELEMENTS Commissioner for Patents
See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO P.O. Box 1450
Alexandria, VA 22313-1450
1.[] ree ransmittal Form ACCOMPANYING APPLICATION PAPERS
(PTO/SB/17 or equivalent)
2. I:l Applicant asserts small entity status. 10. |:| Assignment Papers
See 37 CFR 1.27 (cover sheet & document(s))

Name of Assignee

3. I:] Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4. Specification [Total Pages 46 ] 11.
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a} for information on the preferred arrangement) 12

5.[“] Drawing(s) (35 U.s.C. 113) [Total Sheets 15 ]

37 CFR 3.73(c) Statement Power of Attorney
(when there is an assignee)

English Translation Document

N O~

(if applicable)
6. Inventor’s Oath or Declaration [Total Pages 2 ] 13. Information Disclosure Statement
(including substitute statements under 37 CFR 1.64 and assignments (PTO/SB/08 or PTO-1449)
serving as an oath or declaration under 37 CFR 1.63(e)) |:| Copies of citations attached

a. l:' Newly executed (original or copy)
b. A copy from a prior application (37 CFR 1.63(d))

7. Application Data Sheet  * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. CD-ROM or CD-R
in duplicate, large table, or Computer Program (Appendix) 17

14.
15.

Preliminary Amendment

Return Receipt Postcard
(MPEP § 503) (Should be specifically itemized)

16. Certified Copy of Priority Document(s)

(if foreign priority is claimed)

Nonpublication Request

D Landscape Table on CD Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35
or equivalent.

Other; Certification and Request for Prioritized Examination

O O 0O~

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required) 18.

a. D Computer Readable Form (CRF)

b. |:| Specification Sequence Listing on:
i |:| CD-ROM or CD-R (2 copies); or
ii.D Paper

c. |:| Statements verifying identity of above copies

[<]

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary
interest in the matter. See 37 CFR 1.46(b).

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number; 146018 OR I:l Correspondence address below
Name
Address
City State Zip Code
Country Telephone Email
( .
signature | /Natalie J. Grace/ Date 2021-01-22
Name . Registration No.
\_(Print/Type) Natalie J. G race (Attorney/Agent) 651803

This collection of information is required by 37 CFR 1.53(b). 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 and 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 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.
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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 (6 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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PTO/AIAGT (06-12)

Approved for use thraugh 01/31/2014. OMB 0851-0032

L).S. Patent and Trademark Office; U S, DEPARTMENT OF COMMERCE

Under the Papenvork Reduction Act of 1885, no parsons are requirad o respond to a coifection of information uniess it displays a valid OMB conirol number

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

o

Title of | PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY
invention | CHARACTERISTICS AND PROPERTY FEATURE MAINTENANCE THROUGH
AERIAL IMAGERY ANALYSIS

As the below named inventor, | hereby declare that:

This declaration ; : . .
M The attached application, or
is directed to: € pe

D United States application or PCT international application number

fited on

The above-identified application was made or authcrized o be made by me.

i belisve that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five {5) years, or both.

WARNING:

Petitioner/applicant is caufioned to avoid submitting personal information in documents filed in a patent application that may
coniribuie to identity theft. Personal information such as sociai security numbers, bank account numbers, or credit card numbers
{othar than a check or credit card authorization form PT0O-2038 submitted for payment purposes) is never reguired by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitied fo the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public afier publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
palent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenczed in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Takeshi Okazaki . Date (Optional) : Zéﬂff}»’fméc’f 047

Signature:

Note: An application daia sheet (PTQISB/4 or equivalent), including narming the entire inventive entity, must accompany this form or must have |

inventor,

been previously filed.. Use an additionai PTO/AIA/GT form for each additi

aifcen is raguired to obtain or retain a bensfit by the public whish is to file {and
ity is governed oy 3G LS 22 and 87 CFR 1.1t and 1,14, This coliection is estimated to iake 1 minute ¢
complete, including gathering, preparing, and sub g the completed apglication fomm to the UBPTO, Time vary depending upan the individual casa Any
comments on the amount of iime you requirs to compiete this form andior suggestions for reducing this burden, shouid be sent to the Chief Information Officar, U.S.
Patent and Trademark Olfice, U.5. Depariment of Commerce, P:0: Box 1480, Alexandria, VA& 28313-1480, DO NOT SEND FEES OR COMPLETED FORMS TO
THIA ADDRESS. SEND TO: Commissionar for Patents, P.O. Box 1458, Alexandria, VA 223131480,

If vou nead assistance in campieting the firm, cali 1-800-PT0-8199 and sslect aplinn 2.

15 and 37 CFR 185 The inf

This coliection of infarmation is required by 3G U S.C
by the TO to process) an application. Corfidenti
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-579) requires that you be given ceriain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the raquirements of the Act, pleass bs advised that: (1) the general authority for the
collection of this information is 35 U.8.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 examing vour submission related to a patent application or patent. If you do
net 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 ailowed under the
Freadom of information Act (5 U.8.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 1o a court, magistrate, or administrative tribunail, 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 a2 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 routing use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information ghall be required to comply with the requirements of the Privacy Act of 1874 as
amended, pursuant to 5 U.S8.C. 552a{m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system cf records may be disclosed, as a routing 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 Enargy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, {o 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.8.C. 2804 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (/. e., GSA or Commerce) directive. Such disclosura shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, {o the public after
either publication of the application pursuant to 35 LL.8.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 181, Further, a record may be disciosed, subject fo 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 tarminated and which application is
referanced 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 vielation or potential
viclation of law or regulation.
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

474139U804

Application Number

Title of Invention

PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY CHARACTERISTICS AND
PROPERTY FEATURE CONDITIONS THROUGH AERIAL IMAGERY ANALYSIS

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the

document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor |1

Remove

Legal Name

Prefix| Given Name

Mid

dle Name

Family Name

Suffix

Il'akeshi

| [

[Dkazaki

Residence Information {Select One)

US Residency

& Non US Residency

Active US Military Service

city |[lokyo

||country of Residence i

P I

Mailing Address of Inventor:

Address 1 Capitol Tower 11F, 2-10-3

Address 2 Nagatacho, Chiyoda-ku

City | Il'okyo | State/Province | ‘
Postal Code | [100-0014 | Countryi | P

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number

||46018

Email Address

ano@gardellagrace.co

m

[ AddEmail | [Remove Email

Application Information:

Title of the Invention

CATTORM, SYSTEMS, AND METTODS FOR IDENTIT YING PROPERTY CHARACTERISTICS |
ND PROPERTY FEATURE CONDITIONS THROUGH AERIAL IMAGERY ANALYSIS

Attorney Docket Number| 4741390504 Small Entity Status Claimed [ ]
Application Type Nonprovisional v
Subject Matter Utility -

Total Number of Drawing Sheets (if any)

15

Suggested Figure for Publication (if any)

EFS Web 2.2.13

0021



PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 474139US04

Application Data Sheet 37 CFR 1.76

Application Number

PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY CHARACTERISTICS AND

Title of Invention | b pERTY FEATURE CONDITIONS THROUGH AERIAL IMAGERY ANALYSIS

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e,, “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previcusly Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 7
filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application {see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 146018

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.5.C. 1198(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Continuation of 16868113 020-05-06
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Prior Application Status | Patented - Remove
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)

‘1 6868113 |Conlinuation of -] 6733888 |2020-01-03 |10650285 P020-05-12

Prior Application Status | Patented - Remove

Application - Prior Application Filing Date Issue Date

Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)

‘16733888 |Conlinuation in part of [+] [15714376 |2017-09-25 |10529029 P020-01-07

Prior Application Status | [Expired - Remove

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15714376 [Claims benefit of provisional ~| 62398665 2016-09-23
Additional Domestic Benefit/National Stage Data may be generated within this form

. Add

by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and {2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)1).

Remove
Application Number Countryi Filing Date (YYYY-MM-DD}) Access Code' (if applicable)
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date con or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

18, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.13

0023



PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 474139US04

Application Data Sheet 37 CFR 1.76

Application Number

PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY CHARACTERISTICS AND
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Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’'s Republic of
China (SIPO), the World Intellectual Property Organization (WIPQO), and any other foreign intellectual property office
participating with the USPTO in a hilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h})

().

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s}

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and infermation identified in subsection 1A above.

B. Applicant DOES NOT authcrize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sulfficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Jeint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

N

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name If\on Benfield Inc.

Mailing Address Information For Applicant:

Address 1 P00 E. Randolph Street

Address 2

City Chicago State/Province IL
Country | s Postal Code 60601
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY CHARACTERISTICS AND
PROPERTY FEATURE CONDITIONS THROUGH AERIAL IMAGERY ANALYSIS

Assignee |1

patent application publication.

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name v on Benfield Inc.
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 P00 E. Randolph Street
Address 2
City Chicago I State/Province IL
Countryi S I Postal Code 60601
Phone Number | Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button. Add

Signature:

Remove

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).
This Application Data Sheet must be sighed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or assaociation). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTC/AIA/81) on behalf of all joint inventor-applicants.
See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Natalie J. Grace/ Date (YYYY-MM-DD)| 021-01-22
First Name | Natalie Last Name | Grace Registration Number | 65,803
Additional Signature may be generated within this form by selecting the Add button. Add
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This collection of information is required by 37 CFR 1.76. 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 35U.8.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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.
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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 autherity 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.5. 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 Infermaticn Act (5 U.S.C. 552) and the Privacy
Act (5U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

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.5.C.
552a(m).

A record related tc 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 CooperationTreaty.

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 US.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 inspections 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 viclation of law or regulation.
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15/714,376
Previously submitted in
PICTOMETRY
1 P013142406 Wwo 2013-09-26 related appin. no.
INTERNATIONAL CORP. 15/714,376
Previously submitted in
SIEMENS
12 P017186515 Wwo 2017-11-02 related appin. no.
AKTIENGESELLSCHAFT] 15714376
Previously submitted in
13 |po13123354 o 2013-08-22 ggfgﬁgﬁg NG related appin. no.
’ ) 15/714,376
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submissicn under 37 CFR 1.99)

Application Number

Filing Date

2021-01-22

First Named Inventor ‘Takeshi Okazaki

Art Unit

Examiner Name ‘

Attorney Docket Number

| 474139US04

14

015017855

Wo

2015-02-05

KACTWARE
BOLUTIONS, INC.

Previously submitted in
related appin. no.
15/714,376

15

018058044

Wwo

2018-03-29

AON BENFIELD INC.

Previously submitted in
related appin. no.
15/714,376

16

016198873

Wwo

2016-12-15

SMITH, Alexis Hannah

Previously submitted in
related applin. no.
16/733,888

17

2015184405

P

2015-10-22

Venrin Co Ltd

Previously submitted in
related appin. no.
16/868,113

18

012111395

Wwo

2012-08-23

Sawada

Previously submitted in
related appin. no.
16/868,113

19

52-288963

P

1987-13-15

Jiekuto KK

Previously submitted in
related applin. no.
16/868,113

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

E’.“i‘m",]e' Cite (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . - .
publisher, city and/or country where published.
1 International Search Report and Written Opinion issued in Interational Application No. PCT/US2017/053265 on
December 11, 2017 . (Previously submitted in related appin. no. 15/714,376)
2 International Patent Report on Patentability issued in International Application No. PCT/US2017/053265 on March 26,
P019. (Previously submitted in related applin. no. 15/714,376)
3 | IN et al_, Network in Network, International Conference on Leaming Representations, 2014, pp. 10. (Previously

Fubmitted in related appin. no. 15/714,376)
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submissicn under 37 CFR 1.99)

Application Number

Filing Date 2021-01-22

First Named Inventor ‘Takeshi Okazaki

Art Unit |

Examiner Name ‘

Attorney Docket Number |474139USO4

KRIZHEVSKY et al., ImageNet Classification with Deep Convolutional Neural Networks, Advances in neural
Information processing systems, 2012, pp. 9. (Previously submitted in related appln. no. 15/714,376)

Non-Final Office Action mailed in U.S. Appin. No. 15/714,376, dated March 21, 2019. (Previously submitted in related
Bppin. no. 16/733,888)

Notice of Allowance mailed in U.S. Appin. No. 15/714,376, dated August 7, 2019._ {Previously submitted in related
Bppin. no. 16/733,888)

Nolice of Allowance mailed in U.S. Appin. No. 15/714,376, dated November 20, 2019. (Previously submitted in related
Bppin. no. 16/733,888)

Bystems and Methods for Insurers to Monitor Continuously Structural Status of Insured Homes, IP.com Number:
JPCOM000177511D, December 16, 2008. (Year: 2008)
Previously submitted in related appin. no. 15/714,376 by Examiner)

Non-Final Office Action mailed in U.S. Appin. No. 16/733,888, dated March 19, 2020. (Previously submitted in related
Bppin no. 16/868,113)

10

Notice of Allowance mailed in U.S. Appin. No. 16/733,888, dated April 3, 2020. (Previously submitted in related appin
ho. 16/868,113)

1

| UO et al., Recognizing picture-taking environment from satellite images: A feasibility study; 2008 19th International
Conference on Pattern Recognition (Page(s): 1-4), 1-Dec-2008. (Year: 2008). (Previously submitted in related appln
ho. 16/868,113)

12

KERLE et al_, Urban Structural Damage Assessment With Oblique UAV Imagery, Object-Based Image Analysis And
Semantic Reasoning, 35th Asian Conference On Remote Sensing, October 27, 2014. (Previously submitted in related
Bppln. no. 16/733,888)

13

NIA et al., Building Damage Assessment Using Deep Learning and Ground-Level Image Data, 2017 14th Conference
bn Computer and Robot Vision (CRV), May 16, 2017, pages 95-102. (Previously submitted in related appin. no.
16/733,888)

14

RAKHA et al., Review Of Unmanned Aerial System (UAS) Applications In The Built Environment: Towards Automated
Building Inspection Procedures Using Drones, Automation in Constructions 93, September 1, 2018, pages 252-264.
Previously submitted in related appin. no. 16/733,888)
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submissicn under 37 CFR 1.99)

Application Number

Filing Date 2021-01-22

First Named Inventor ‘Takeshi Okazaki

Art Unit |

Examiner Name ‘

Attorney Docket Number |474139USO4

15

PIERDICCA et al., Deep Convolutional Neural Network For Automatic Detection Of Damaged Photovoltaic Cells, The
International Archives Of The Photogrammetry, Remote Sensing And Spetial Information Sciences, Volume 42-
Number 2, May 30, 2018. (Previously submitted in related appln. no. 16/733,888)

16

HIELE et al., Building Recognition From Multi-Aspect High-Resolution InSAR Data In Urban Areas, IEEE
ransactions on Geoscience And Remote Sensing, Volume 45, Issue 11, October 29, 2007, pages 3583-3593.
Previously submitted in related appin. no. 16/733,888)

17

BUSCOMBE et al., Landscape Classification With Deep Neural Networks, Geosciences, Volume 8, Issue 7, July 2018,
bage 244. (Previously submitted in related appin. no. 16/733,888)

18

BHEPPARD et al., Real-Time Scene Understanding For UAV Imagery Based On Deep Convolutional Neural
Networks, 2017 IEEE International Geoscience And Remote Sensing Symposium (IGARSS), July 23, 2017, pages
P243-2246. (Previously submitted in related appin. no. 16/733,888)

19

‘'Drones Above: Meet the Flying Superintendent!” BuildWorlds. Accessed on January 16, 2020. 6 pages, <https//
builtworlds_.com/news/drones-meet-flying-superintendent/>. (Previously submitted in related appin. no. 16/733,888)

20

FHANG et al_, Thermal Infrared Inspection Of Roof Insulation Using Unmanned Aerial Vehicles, The International
Prchives Of The Photogrammetry, Remote Sensing And Spatial Informational Sciences, Volume 40-Number 1,
Beptember 2, 2015. (Previously submitted in related appin. no. 16/733,888)

21

HAM et al_, Visual Monitoring Of Civil Infrastructure Systems Via Camera-Equipped Unmanned Aerial Vehicles
UAVSs): A Review Of Related Works, Visualization In Engineering 4, Article 1 (2016), December 2016. (Previously
Bubmitted in related appln. no. 16/733,888)

22

ivil And Building Engineering, June 17, 2014, pages 1796-1803. (Previously submitted in related appin. no.

EE et al., Automated Detection Of Damaged Areas After Hurricane Sandy Using Aerial Color Images, Computing In
6/733,888)

23

lapanese Office Action mailed February 20, 2020 in Japanese Application No. 2019-515883. (Previously submitted in
felated appin. no. 16/868,113)

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered ‘

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.
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Application Number

Filing Date 2021-01-22

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submissicn under 37 CFR 1.99)

First Named Inventor ‘Takeshi Okazaki
Art Unit |

Examiner Name ‘

Attorney Docket Number |474139USO4

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 3 Applicant is to place a check mark here if
English language translation is attached.
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Application Number

Filing Date 2021-01-22

INFORMATION DISCLOSURE

First Named Inventor ‘Takeshi Okazaki

STATEMENT BY APPLICANT At Uni
rt Unit |

( Not for submissicn under 37 CFR 1.99)
Examiner Name ‘

Attorney Docket Number |474139USO4

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature INatalie J. Grace/ Date (YYYY-MM-DD) 2021-01-22

Name/Print Natalie J. Grace Registration Number b5,803

This collection of information is required by 37 CFR 1.97 and 1.98. 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.§.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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.
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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.8.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.8.C. 552} and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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 UU.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 inspections 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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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: Aon Benfield Inc.

Application No./Patent No.: {0 e assigned Filed/Issue Date: 2021-01-22

Titled: PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY CHARACTERISTICS AND PROPERTY FEATURE CONDITIONS THROUGH AERIAL IMAGERY ANALYSIS
Aon Benfield Inc. a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 050623 , Frame 0112 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). 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 and 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 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.
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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.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Natalie J. Grace/ 2021-01-22

Signature Date
Natalie J. Grace 65,803
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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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 Number
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submissicn under 37 CFR 1.98)

First Named Inventor ‘ Takeshi Okazaki
Art Unit

Examiner Name ‘
Attorney Docket Number |474139USO4
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( Not for submissicn under 37 CFR 1.99)

Application Number

Filing Date

2021-01-22

First Named Inventor ‘Takeshi Okazaki

Art Unit

Examiner Name ‘

Attorney Docket Number

| 474139US04

Examiner
Initial®

Cite No

Kind
Code?

Publication
Date

Publication
Number

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or

Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind | Publication Aoplicant of cited where Relevant 5
Initial* No | Number3 Codez?j Code#| Date PP Passages or Relevant
Document ;
Figures Appear
1
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite T . . '
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS

publisher, city and/or country where published.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature

Date Considered ‘

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible.  Applicant is to place a check mark here if

English language translation is attached.

EFS Web 2.1.18

0

052



Application Number

Filing Date 2021-01-22

INFORMATION DISCLOSURE

First Named Inventor ‘Takeshi Okazaki

STATEMENT BY APPLICANT At Uni
rt Unit |

( Not for submissicn under 37 CFR 1.99)
Examiner Name ‘

Attorney Docket Number |474139USO4

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature INatalie J. Grace/ Date (YYYY-MM-DD) 2021-01-22

Name/Print Natalie J. Grace Registration Number b5,803

This collection of information is required by 37 CFR 1.97 and 1.98. 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.§.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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.

EFS Web 2.1.18

0053




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.8.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.8.C. 552} and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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 UU.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 inspections 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.

EFS Web 2.1.18

0054




Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY
CHARACTERISTICS AND PROPERTY FEATURE CONDITIONS THROUGH AERIAL

IMAGERY ANALYSIS

First Named Inventor/Applicant Name:

Takeshi Okazaki

Filer:

Natalie J. Grace/Anthony Gorney

Attorney Docket Number:

474139US04

Filed as Large Entity

Filing Fees for Track I Prioritized Examination - Nonprovisional Application under 35 USC 111(a)

Description Fee Code Quantity Amount Suﬁ;l’;(t:)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 320 320
UTILITY SEARCH FEE 1111 1 700 700
UTILITY EXAMINATION FEE 1311 1 800 800
REQUEST FOR PRIORITIZED EXAMINATION 1817 1 4200 4200

Pages:

Claims:

Miscellaneous-Filing:

0055




Description Fee Code Quantity Amount Suﬁ-;l'g(t;)l L
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0
PROCESSING FEE, EXCEPT PROV. APPLS. 1830 1 140 140
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 6160

0056




Electronic Acknowledgement Receipt

EFS ID: 41717240
Application Number: 17155633
International Application Number:
Confirmation Number: 5503

Title of Invention:

PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY
CHARACTERISTICS AND PROPERTY FEATURE CONDITIONS THROUGH AERIAL
IMAGERY ANALYSIS

First Named Inventor/Applicant Name:

Takeshi Okazaki

Customer Number:

146018

Filer:

Natalie J. Grace/Anthony Gorney

Filer Authorized By:

Natalie J. Grace

Attorney Docket Number: 474139US04
Receipt Date: 22-JAN-2021
Filing Date:
Time Stamp: 14:18:31

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $6160

RAM confirmation Number E20211LE20252488
Deposit Account 601484
Authorized User Anthony Gorney

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.21 (Miscellaneous fees and charges)
37 CFR 1.20 (Post Issuance fees)

0057




37 CFR 1.19 (Document supply fees)

37 CFR 1.17 (Patent application and reexamination processing fees)

37 CFR 1.16 (National application filing, search, and examination fees)

File Listing:
Document .. . File Size(Bytes Multi Pages
Y Document Description File Name ile Size( y V " I. . 9
Number Message Digest | Part/.zip| (ifappl.)
114729
1 TrackOne Request 4741 39USO4_Tr3:kOneRequest no 5
p a78f75c8felec14e04fcd 75176 17dec2affos|
ed
Warnings:
Information:
190154
2 474139US04_Specification.pdf yes 46
807658ce923d01caa249d2b9f7f690a93c50|
al3b
Multipart Description/PDF files in .zip description
Document Description Start End
Abstract 46 46
Claims 45 45
Specification 1 44
Warnings:
Information:
35041
474139US04_PrelimAmendme
3 yes 9
nt.pdf
5a78f27851da4b41f207c2c30d2d011d41c
Multipart Description/PDF files in .zip description
Document Description Start End
Applicant Arguments/Remarks Made in an Amendment 8
Claims 2
Preliminary Amendment 1
Warnings:

Information:

0058




474139US04_AppTransmittal.

280293

4 Transmittal of New Application o no 2
p 23782843e2f1930ac2fa6244b6af5707d924
1ab4
Warnings:
Information:
2021628
5 Drawings-only bla,Ck and white line 474139US04_Drawings.pdf no 15
drawings
85abb1da431a8353882c4f57561a594b6b9
732ed
Warnings:
Information:
324710
6 Oath or Declaration filed 4741 39USO4'_Exe(ch;tedDecIarat no 2
ion. p 3ace94f2d829776c890e38c0e0814ac5f6f7
de22
Warnings:
Information:
653277
7 Power of Attorney 474139US04_POA373.pdf no )
7c¢563d16d 10ad2ec1a28f2916ebe084aa2c|
22908
Warnings:
Information:
1256470
8 Application Data Sheet 474139US04_ADS.pdf no 8
d171e71173a8c2d51361¢7782c3cfb59d94]
Warnings:
Information:
1115390
9 Information Disclosure Statement (IDS) 474139US04_IDSform1.pdf no 16
Form (SB08)
9e160ca49b3fbebaba7bd03c3e170d1b0c
27bb4
Warnings:
Information:
1100513
10 Information Disclosure Statement (IDS) 474139U504_IDSform2.pdf no 5
Form (SB08)
8e737f16d901c147d94b56aedb36030493d
Warnings:
Information:

0059




40081

11 Fee Worksheet {(SB06) fee-info.pdf no 2

b8fa28169f47f41927bd01df342830c4a218
4e89

Warnings:

Information:

Total Files Size (in bytes)% 7132286

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.

0060




Doc Code: TRACK1.REQ

Document Description: TrackOne Request
PTO/AIA/424 (04-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e) (Page 1 of 1)

First Named . . Nonprovisional Application Number (if .
Inventor: Takeshi Okazaki known): Not yet assigned
;I;][::Zntgon. PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY CHARACTERISTICS AND PROPERTY FEATURE CONDITIONS THROUGH AERIAL IMAGERY ANALYSIS

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

2. lunderstand that the application may not contain, or be amended to contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

I.  [v] Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
—--OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed inventor’'s oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

Il. [ ] Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. A request for continued examination has been filed with, or prior to, this form.

ii. Ifthe application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), or is
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

sinature’ Natalie J. Grace/ sacdanuary 22, 2021

e oo Natalie J. Grace Practitioner 65,803

Registration Number

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d} for signature requirements and certifications.
Submit multiple forms if more than one signature is required.*

*Total of 1

forms are submitted.

0061




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 (j.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.

0062



474139US04

ABSTRACT
In an illustrative embodiment, methods and systems for automatically categorizing a
condition of a property characteristic may include obtaining aerial imagery of a geographic
region including the property, identifying features of the aerial imagery corresponding to the
property characteristic, analyzing the features to determine a property characteristic
classification, and analyzing a region of the aerial imagery including the property

characteristic to determine a condition classification.

45

0063



474139US04

CLAIMS
What is claimed is:
1. A method for automatically categorizing a condition of a characteristic of a property, the
method comprising:
obtaining, by processing circuitry, an aerial image of a geographic region including the
property;
extracting, by the processing circuitry, one or more features of a plurality of features from
the aerial image, wherein
the one or more features are each represented by a set of pixel groupings, and
the one or more features represent the characteristic of the property, wherein
each pixel grouping of the set of pixel groupings comprises at least one of
angles, outlines, or substantially homogenous pixel fields;
applying, by the processing circuitry, a first portion of the set of pixel groupings to a first
machine learning classifier to determine a characteristic classification of the
characteristic from a plurality of potential classifications of the characteristic, wherein
the first machine learning classifier is trained to identify at least a portion of the
one or more features from the first portion of the set of pixel groupings; and
applying, by the processing circuitry, a second portion of the set of pixel groupings to a
second machine learning classifier to determine a condition classification of the
characteristic from a plurality of potential condition classifications of the
characteristic, wherein
the second machine learning classifier is trained to identify, from the second
portion of the set of pixel groupings, property characteristic conditions of the

characteristic having the characteristic classification.
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RELATED APPLICATIONS

[0001] This application is a continuation of and claims priority to U.S. Patent Application
Serial No. 16/868,113 entitled “Platform, Systems, and Methods for Identifying Property
Characteristics and Property Feature Conditions Through Aerial Imagery Analysis” and filed
May 6, 2020, which is a continuation of and claims priority to U.S. Patent Application Serial
No. 16/733,888 entitled “Platform, Systems, and Methods for Identifying Property
Characteristics and Property Feature Conditions Through Aerial Imagery Analysis” and filed
January 3, 2020, which is a continuation-in-part of and claims priority to U.S. Patent
Application Serial No. 15/714,376 entitled “Platform, Systems, and Methods for Identifying
Property Characteristics and Property Feature Maintenance Through Aerial Imagery
Analysis” and filed September 25, 2017, which claims priority to U.S. Provisional Patent
Application Serial No. 62/398, 665, entitled “Platform, Systems, and Methods for Identifying
Property Characteristics and Property Feature Maintenance Through Aerial Imagery
Analysis,” filed September 23, 2016. All above identified applications are hereby

incorporated by reference in their entireties.

BACKGROUND
[0002] A risk exposure database contains a compilation of as many building properties or
characteristics relevant to insurance as possible. These properties can include characteristics
like location coordinates, address, slope, and elevation, Other characteristics include
construction type, occupancy type, year built and/or year of renovation, building height, soft
stories, number of stories, and floor area. Further characteristics can include roof condition,
roof shape, roof covering, roof anchors, roof equipment, cladding, and pounding (distance to
closest building). Some of these characteristics can only be assessed by on-site inspections or

by official documentation, but others can be measured using visual imagery.
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[0003] Characteristics addressed in this disclosure include roof shape and roof condition. In
one example, roof shapes can be broken into five categories: gambrel roof, gable roof, hipped
roof, square roof, and flat roof. Each roof shape has a unique response and damage
vulnerability to different natural perils like earthquake or wind.

[0004] Deep learning involves computational models composed of multiple processing layers
to learn representations of data with multiple levels of abstractions. These models can be
thought of as a way to automate predictive analytics. Representation learning is a set of
methods that allows a machine to be fed with raw data and to automatically discover the
representations needed for detection or classification. Use cases for deep learning include
voice recognition, motion detection, translation, and medical diagnosis. By using deep
learning algorithms and sample datasets, computers can learn to distinguish and classify a
wide range of characteristics to high levels of accuracy, often surpassing the recognition
levels of human beings.

[0005] One model used for deep learning is the Network in Network model described in the
paper “Network In Network” by M. Lin et al. and published in the International Conference
on Learning Representations, 2014 (arXiv:1409.1556), the contents of which are hereby
incorporated by reference in its entirety. Using the Network in Network model, a number of
layers of artificial perception outcomes are generated using micro neural networks with
complex structures. The artificial perception outcomes are then stacked and averaged to
generate a single global average pooling layer for classification.

[0006] When applied to visual recognition, deep learning algorithms can break down an
observation (e.g., an image) in a number of different ways to characterize features of the
observation. In some examples, deep learning algorithms can be applied to review images as
a set of intensity values per pixel, or in a more abstract way as a set of edges, regions of

particular shape, etc. Some representations may demonstrate superior performance to others
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based upon the particular learning task. One of the promises of deep learning is replacing
human identification of features with efficient algorithms for unsupervised or semi-
supervised feature learning and hierarchical feature extraction.
[0007] The inventors recognized that deep learning methodology could be applied to risk
exposure database population to analyze aerial imagery and automatically extract
characteristics of individual properties, providing fast and efficient automated classification
of building styles and repair conditions. In combining location-based vulnerabilitics with
individual property vulnerabilities identified in part through classification of repair conditions
of one or more property features, risk of damage due to disaster can be more accurately
estimated.

SUMMARY OF ILLUSTRATIVE EMBODIMENTS
[0008] The forgoing general description of the illustrative implementations and the following
detailed description thereof are merely exemplary aspects of the teachings of this disclosure,
and are not restrictive.
[0009] Systems, methods, and computing system platforms described herein support
matching aerial image features of one or more properties to corresponding property
conditions (e.g., maintenance levels of property features, including structural features,
manmade features included within a vicinity of a structure (e.g., on a property lot, within a
property parcel, or a geographic region of the property), and/or natural features included
within the vicinity of the structure) through machine learning analysis. In a preferred
application, the property condition analysis may be used in estimating damage risk in light of
one or more disaster conditions, such as severe storms. The analysis may further aid in
estimating costs of repair or replacement of each property, in one example, should a disaster
cause the estimated damage. In another example, the analysis may be used to confirm that a

property has been repaired.
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[0010] In one aspect, the present disclosure relates to a method for automatically categorizing
a repair condition or maintenance condition of a property characteristic, including obtaining
an aerial image of a geographic region including the property; identifying features of the
aerial image corresponding to the property characteristic; analyzing the features to determine
a property characteristic classification; analyzing a region of the aerial image including the
property characteristic to determine a condition classification; and determining, using the
property characteristic classification and the condition classification, a risk estimate of
damage to the property due to one or more disasters. The property characteristic of a
structure such as a house, factory, or barn, in some examples, can include a rooftop, porch,
chimney, or skylights. Property characteristics of manmade structures within a property
location, in some examples, can include a deck, swimming pool, shed, gazebo, detached
garage, tennis court, fence, retaining wall, dock, playground equipment, equipment or
vehicles, or greenhouse. Property characteristics of natural features within a property
location, in some examples, include trees, ponds, marshes, rivers, lakes, grasses, cliffs, or
ocean shore. Further, property characteristic classifications can include shapes, materials, size
(breadth and/or height, relative or actual), and/or distance of the property characteristic from
other features. In some embodiments, the property characteristic classification may include
existing versus not existing (e.g., in the event of determining replacement or removal of a
manmade feature at a property location such as a fence). The property characteristic
classification, in a particular illustration, may be a rooftop shape. Analyzing the features to
determine a property characteristic may include applying a deep learning analysis model to
the features. The deep learning analysis model may be NIN.

[0011] In some embodiments, analyzing the region of the acrial image including the property
characteristic to determine the condition classification includes applying a machine learning

analysis model to image pixels within the region. The machine learning analysis model may
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include a color histogram analysis model. The condition classification may encompass
classifications good and bad. Determining the risk estimate may include applying a disaster
risk profile corresponding to a first disaster of the at least one disaster and the property
characteristic.

[0012] In one aspect, the present disclosure relates to a system for automatically categorizing
a repair condition of a property characteristic, the system including processing circuitry and a
non-transitory computer-readable medium having instructions stored thereon. In some
embodiments, the instructions, when executed by the processing circuitry, cause the
processing circuitry to obtain an aerial image of a geographic region including the property;
identify features of the aerial image corresponding to the property characteristic; analyze the
features to determine a property characteristic classification; analyze a region of the acrial
image including the property characteristic to determine a condition classification; and
determine, using the property characteristic classification and the condition classification, a
replacement cost for replacing the property characteristic. The aerial image may be a two-
dimensional aerial image.

[0013] In some embodiments, the instructions, when executed by the processing circuitry,
cause the processing circuitry to, prior to identifying the features, obtain a shape map image
including the property; overlay the aerial image with the shape map image; and determine
whether a boundary of the property as identified by the shape map matches a boundary of the
property as illustrated in the aerial image. The instructions, when executed by the processing
circuitry, may cause the processing circuitry to, upon determining that the shape map does
not match the boundary of the corresponding property, obtain an alternate aerial image of the
property. The instructions, when executed by the processing circuitry, may cause the
processing circuitry to, prior to identifying the features, assess orthogonality of the aerial

imagery. The property may be a single family home.

0070



474139US04

[0014] In one aspect, the present disclosure relates to a non-transitory computer readable
medium having instructions stored thereon, where the instructions, when executed by
processing circuitry, cause the processing circuitry to receive identification of a property and
at least one property characteristic; obtain an aerial image of a geographic region including
the property; and identify respective features of the aerial image corresponding to each
property characteristic of the at least one property characteristic. In some embodiments, the
instructions, when executed by the processing circuitry, cause the processing circuitry to, for
cach property characteristic, analyze the corresponding features to determine a respective
property characteristic classification, and analyze a region of the aerial image including the
respective property characteristic to determine a respective condition classification. The
instructions, when executed by the processing circuitry, may cause the processing circuitry to
determine, using the property characteristic classification of each property characteristic and
the condition classification of each property characteristic, at least one risk estimate
representing risk of damage due to disaster.

[0015] In some embodiments, the instructions, when executed by the processing circuitry,
cause the processing circuitry to, prior to obtaining the acrial image of the geographic region,
determine, based upon the at least one property characteristic, a preferred image type
corresponding to each property characteristic of the at least one property characteristic. The
at least one property characteristic may include two or more property characteristics. The
instructions, when executed by the processing circuitry, may cause the processing circuitry
to, responsive to determining the preferred image type corresponding to a first property
characteristic of the at least one property characteristic is a terrestrial image, obtain a
terrestrial image of the geographic region including the property.

[0016] In some embodiments, the instructions, when executed by the processing circuitry,

cause the processing circuitry to access one or more known property characteristics.
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Determining the at least one risk estimate may include determining the at least one risk
estimate further based on the one or more known property characteristics. The one or more
known property characteristics may include at least one of a property age, a property
elevation, a property slope, a year built, a year renovated, and a building height.

[0017] In some embodiments, receiving identification of the property and the at least one
property characteristic includes receiving, via a network from a remote computing device, the
identification of the property. The instructions, when executed by the processing circuitry,
may cause the processing circuitry to provide, via the network to the remote computing
device in real-time responsive to receiving the at least one property characteristic, the at least

one risk estimate.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018] The accompanying drawings, which are incorporated in and constitute a part of the
specification, illustrate one or more embodiments and, together with the description, explain
these embodiments. The accompanying drawings have not necessarily been drawn to scale.
Any values dimensions illustrated in the accompanying graphs and figures are for illustration
purposes only and may or may not represent actual or preferred values or dimensions. Where
applicable, some or all features may not be illustrated to assist in the description of
underlying features. In the drawings:
[0019] FIG. 1 is a flow diagram of an example system operational flow for matching aerial
image features to corresponding property maintenance levels;
[0020] FIG. 2A illustrates example characteristic classifications and corresponding risk
profile data;
[0021] FIG. 2B illustrates examples of condition characteristics and corresponding example

histograms;
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[0022] FIG. 2C illustrates an example condition profile corresponding to an example
property characteristic type;

[0023] FIG. 2D is an example error rate graph comparing training data with test data in
conducting matching aerial image features to corresponding rooftop shapes;

[0024] FIG. 3 is a block diagram of an example environment for matching aerial image
topographical features to corresponding property maintenance levels;

[0025] FIG. 4 is a flow chart of an example method for classifying condition characteristics
of a property based on aerial image analysis;

[0026] FIG. 5A illustrates an example structure shape map of a geographic area;

[0027] FIG. 5B illustrates an example two-dimensional aerial image of the geographic area
of FIG. 5A;

[0028] FIG. 5C illustrates an example overlay map image of a section of the structure shape
map of FIG. 5A overlaying a corresponding section of the aerial image of FIG. 5B;

[0029] FIG. 6 is a block diagram of an example computing system;

[0030] FIG. 7 is a block diagram of an example distributing computing environment
including a cloud computing environment; and

[0031] FIGs. 8A, 8B, and 8C illustrate a series of example user interface screen shots for

reviewing property characteristic and maintenance level information.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
[0032] The description set forth below in connection with the appended drawings is intended
to be a description of various, illustrative embodiments of the disclosed subject matter.
Specific features and functionalities are described in connection with each illustrative
embodiment; however, it will be apparent to those skilled in the art that the disclosed

embodiments may be practiced without each of those specific features and functionalities.
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[0033] Reference throughout the specification to “one embodiment” or “an embodiment”
means that a particular feature, structure, or characteristic described in connection with an
embodiment is included in at least one embodiment of the subject matter disclosed. Thus, the
appearance of the phrases “in one embodiment” or “in an embodiment” in various places
throughout the specification is not necessarily referring to the same embodiment. Further, the
particular features, structures or characteristics may be combined in any suitable manner in
one or more embodiments. Further, it is intended that embodiments of the disclosed subject
matter cover modifications and variations thereof.

[0034] It must be noted that, as used in the specification and the appended claims, the

3% 66

singular forms “a,” “an,” and “the” include plural referents unless the context expressly

dictates otherwise. That is, unless expressly specified otherwise, as used herein the words

(TP T INTY

a,” “an,” “the,” and the like carry the meaning of “one or more.” Additionally, it is to be

LT3 3% e 3% ¢, 3% ¢c

understood that terms such as “left,” “right,” “top,” “bottom,” “front,” “rear,” “side,”

2% cer

“height,” “length,” “width,” “upper,” “lower,” “interior,

Y % cey % e

exterior,” “inner,” “outer,” and the
like that may be used herein merely describe points of reference and do not necessarily limit
embodiments of the present disclosure to any particular orientation or configuration.

2 %,

Furthermore, terms such as “first,” “second,” “third,” etc., merely identify one of a number of
portions, components, steps, operations, functions, and/or points of reference as disclosed

herein, and likewise do not necessarily limit embodiments of the present disclosure to any

particular configuration or orientation.

2% 2 ¢

proximate,

2 .

[0035] Furthermore, the terms “approximately,” “about, minor variation,”
and similar terms generally refer to ranges that include the identified value within a margin of
20%, 10% or preferably 5% in certain embodiments, and any values therebetween.

[0036] All of the functionalities described in connection with one embodiment are intended

to be applicable to the additional embodiments described below except where expressly
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stated or where the feature or function is incompatible with the additional embodiments. For
example, where a given feature or function is expressly described in connection with one
embodiment but not expressly mentioned in connection with an alternative embodiment, it
should be understood that the inventors intend that that feature or function may be deployed,
utilized or implemented in connection with the alternative embodiment unless the feature or
function is incompatible with the alternative embodiment.

[0037] Turning to FIG. 1, a flow diagram of an example system operational flow 100 for
matching aerial image features to corresponding property maintenance levels obtains images
(104) at property locations 102b is illustrated. In some implementations, commencement of
at least a portion of the operational flow 100 by the system may be triggered by a property
classification request submitted by a user, such as an insurance carrier or real estate
investment broker at a dashboard interface screen on a computing device connected to the
system via a network. For example, as illustrated in FIG. 8A, a particular property or,
alternatively, a neighborhood of properties, may be selected within a map view user interface
800. The operational flow 100 may be used to analyze the condition of features of each
property at each property location 102b based on aerial imagery 102c. In some
implementations, the operational flow 100 may aid in estimating costs of repair or
replacement of each property characteristic detected in the aerial images, for example. In
another example, the operational flow 100 may be used to confirm that a property location
102b has been repaired.

[0038] The property locations 102b may represent, in some examples, locations of properties
insured by a particular insurer, locations of properties recently affected by a disaster such as a
tornado, hurricane, earthquake, fire, storm surge, or explosion, locations of properties held in

an investment portfolio, or locations of properties considered for addition to an investment
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portfolio. The property locations 102b may be identified, in some examples, by a street
address, global positioning system coordinates, or other geographic coordinates.

[0039] In some implementations, the operational flow 100 obtains images (104) at each
property location 102b. The images can include aerial imagery 102c¢ stored by the system or
accessed by the system from a remote networked location. The aerial imagery 102c, for
example, may include a three-dimensional or two-dimensional image of a geographic
location including at least one of the property locations 102b. In one example, based upon
street address or geographic coordinates, the system may query a remote database to obtain
recent aerial imagery 102c¢ including an image of at least one of the property locations 102b.
The remote database, in some examples, can include private industry databases such as
Google® Earth images by Google, Inc. of Mountain View, CA or NTT Geospace
Corporation of Japan. In other examples, the remote database can include one or more
databases of publicly owned organizations such as the Geospatial Information Authority
(GSI) of Japan, the United States Geological Survey, or the Federal Agency for Cartography
and Geodesy of Germany. Aerial imagery can be collected from one or more remote network
locations, in some embodiments, using an Open Source Geographic Information System
(GIS) such as QGIS by the Open Source Geospatial Foundation (OSGeo). The format for the
images of the property locations 102b, in some embodiments, depends upon the format
accepted by the various sources available for acrial imagery 102c. An example aerial image
510 of multiple property locations 102b is illustrated in FIG. 5B.

[0040] In some embodiments, the system may be configured to query multiple remote
database systems to obtain at least two aerial images of a given property location 102b. The
aerial images available at the various databases, for example, may differ in resolution and
recency of capture. Through collecting two or more images of a particular property, for

example, the system may analyze each image to determine a best quality image for use in
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condition analysis. The condition analysis can include balancing of multiple factors such as,
in some examples, clarity, completeness, and recency.

[0041] Further, in some embodiments, the system may be configured to query multiple
remote database systems to obtain both a two-dimensional aerial image and a three-
dimensional aerial image. Different property characteristics may be discerned based upon
whether the aerial image is captured in two-dimensional or three-dimensional format. Two-
dimensional aerial images, in some examples, can be used to determine location coordinates
of the property, street name, occupancy type, floor area, existence of skylights, existence of
chimneys, roof condition, roof shape, roof covering, roof anchors, roof equipment, and/or
pounding. Three-dimensional aerial images, in comparison, can be used to determine location
coordinates, street name, construction type, occupancy type, year built, building height, soft
stories, number of stories, roof condition, roof shape, roof covering, roof anchors, roof
equipment, cladding, and pounding. Where there is an overlap in characteristics identifiable
using either a two-dimensional image or a three-dimensional image, in some embodiments,
machine learning analysis of both images can be combined to provide increase confidence in
identification of the individual characteristics.

[0042] In some implementations, the system obtains (104) shape map images 102a of each of
the property locations 102b. The shape map images 102a, for example, include a block shape
layout of existing properties in a municipality, such as urban planning maps used in urban
planning and development. The shape map images 102a, in another example, can include
block shape layout maps used in presenting information to a user of a computer-based
navigation system. The shape map images 102a, in one example, can be obtained from
Geospatial Information Authority of Japan or Zenrin Co. Ltd. of Japan. An example of an
urban planning map 500 is illustrated in FIG. 5A (image obtained from the Geospatial

Information Authority of Japan, Digital Map 2500 (Spatial Data Framework)).
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[0043] The shape map images 102a, in some embodiments, are used to confirm location of a
particular property. The shape map image 102a of a geographical area, for example, can be
overlaid with a corresponding aerial image 102c¢ to match properties with images. An
example overlaid image 520 of planning map image 500 of FIG. SA with aerial image 510 of
FIG. 5B is illustrated in FIG. 5C. In some embodiments, the shape map image 102a may not
match in shape or location with the aerial image 102¢. As illustrated in FIG. 5C, for
example, a shape map outline (illustrated in a thickened line) for a location 522 may not be
rectangular, while a rooftop shape beneath the outline may be rectangular in shape. In some
embodiments, analyzing multiple aerial images 102c to determine the best quality image may
include identifying one or more aerial images 102c that substantially align with the
corresponding shape map image 102a. The overlay of the aerial image 102¢ with the shape
map image 102a, further, can be used in aiding in cropping the aerial image 102c to focus
analysis on a particular property location 102b. For example, turning to FIG. 5C, property
location 524 is substantially aligning with the corresponding planning map image, and the
general outline can be used in aiding in cropping of the property location 524. In some
examples, the property location 524 may be identified within the overlaid image 520 when
the property location 524 aligns with a property in the overlaid image 520 within a
predetermined tolerance in order to account for renovations that may have been made to the
property 524, such as property additions that may alter an overall shape of the property.
[0044] Returning to FIG. 1, in some embodiments, the shape map images 102a may be used
to correct or compensate for alignment errors or inconsistencies of the corresponding two-
dimensional aerial images 102¢. For example, an aerial image representing a normal
orthophoto angle may not be directly centered upon the planning map block. Using the
planning map block as a guide, for example, the aerial image can be geometrically corrected

to obtain a true orthophoto version of the aerial image.
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[0045] As illustrated in FIG. 1, in some implementations, the system identifies (106) features
of each aerial image 102c¢ to classify property characteristics. Using machine learning for
analysis, for example, the system can extract features of the aerial image of a particular
property location 102b. Groupings of extracted features, such as angles, outlines,
substantially homogenous fields, etc. can be used to identify property features such as
rooftop, swimming pool, chimney, and sky lights. The groupings of extracted features, for
example, may include pixel groupings obtained through filtering, cropping, or otherwise
adjusting the original image. Upon extracting image-related features identifiable as a
property feature (e.g., rooftop), the extracted features may be analyzed to determine one or
more property characteristics of that feature (e.g., type of rooftop). In one example, a
swimming pool may be identified as the property feature of a pool (e.g., various shapes of
outlines of a particular size or greater bordering a substantially homogenous field of blue),
then characterized as a particular shape (e.g., rectangular, round, or kidney bean, etc.), type
(e.g., above ground or in-ground), and/or size (e.g., approximate area). The machine learning
classifier used in the machine learning analysis, in some embodiments, includes a
convolutional neural network (CNN) to preprocess the aerial image 102c¢ of the particular
property location 102b and to classify the property features as property characteristics 110.
Using CNN technology, for example, the biological process of visually reviewing and
identifying an object or feature of an object is mimicked through a feed-forward artificial
neural network where multilayer artificial perception minimizes preprocessing. CNN is a
well-established and popular machine-learning methodology. An example of a CNN
processing model is Alexnet. (See Krizhevksy et al. “ImageNet Classification with Deep
Convolutional Neural Networks”, Advances in neural information processing systems. 2012,
the entire contents of which has been incorporated herein by reference). In other

embodiments, the machine learning classifier may include a Network in Network (NIN)
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where a number of layers of artificial perception outcomes are generated using micro neural
networks with complex structures. The artificial perception outcomes are then stacked and
averaged to generate a single global average pooling layer for classification. NIN has
demonstrated superior performance outcome to conventional CNN processing. Additionally,
NIN processing is less storage-intensive than CNN processing.

[0046] In some implementations, property characteristic profiles 108 are used in classifying
property features. The property characteristic profiles 108, for example, may be developed
through training the machine learning algorithms using aerial images (and, in some
embodiments, terrestrial images 102d) of known property characteristics. Each property
feature, for example, may be broken down into multiple classifications. In an illustrative
example involving a classification of terrestrial images, cladding can include stone, brick,
stucco, shingles, vertical boards, horizontal boards, or metal. The machine learning
algorithms, for example, may generate a percentage confidence in a match between a new
aerial image 102¢ including a gambrel rooftop and the characteristic profile 108 of gambrel
rooftops.

[0047] In an illustrative example, turning to FIG. 2A, extracted angular and outline features
of aerial images 204 may be used to classify a roof shape 202 of the particular property
location 102b. In a first example, a gable roof 202b includes a central peak upon a generally
rectangular outline, as depicted in corresponding aerial image 204b. A gambrel roof 202a
includes these features of the gable roof 202b but, as illustrated in aerial image 204a, the
gambrel roof additionally includes a “skirt” region surrounding the central gable-shaped
portion. The “skirt” region can be identified, in part, based upon its corner edges extending
from the four corners of the gable-shaped portion. A hipped roof 202c, as shown in aerial
image 204c, includes a central peak and two opposing triangular ends extending from either

end of the central peak. The central peak forms a top edge of two trapezoidal sections. A
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square roof 202d, in contrast, has no central peak. Instead, as illustrated in aerial image 204d,
the square roof includes four triangular portions meeting at a central point. Finally, a flat roof
202e, as shown in aerial image 204e, is represented by a substantially flat surface outlined by
a rectangle.

[0048] Turning to FIG. 2D, an example error rate graph 240 compares training data 242 with
accuracy of matching test data 244 in matching aerial image rooftop characteristics to
corresponding rooftop type (e.g., shape). A test was conducted using NIN deep learning
algorithms to classify rooftop shape in two-dimensional aerial images including a mix of
gambrel, gable, hipped, square, and flat roof shapes of assorted colors. Further tests involved
differing image sizes and mini-batch sizes. In particular, images were scaled using a formula
of y =w * (x-100) + z, where x represents a property size (e.g., building with a small border
surrounding the area of the rooftop), y represents pixel size, w ranged from 0.33 to 0.40 and z
ranged from 90 to 110. The error rates ranged, among initial test cases involving mini
batches from 5 to 20, from about 4.3% to about 10%. As shown by the error rate graph 240,
in a test situation involving 2,250 sample images in a training dataset and 250 test images in a
test dataset, the minimum error rate in determining rooftop condition was 6%, corresponding
to an accuracy rate of 94%.

[0049] To improve accuracy rate, in some implementations, the image can be cropped and/or
resized prior to analyzing. For example, the image may be cropped to include the property of
interest, or the property of interest plus a portion of its surroundings (e.g., the lot containing
the property and/or a portion of the proximate neighborhood in which the property resides).
Resizing to a standard image size, in another example, can contribute to accuracy
improvement.

[0050] Further to roof shape, in some embodiments, feature analysis can be used to discern

additional roof features such as, in some examples, roof covering, roof anchors, roof
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equipment, skylights, widow’s walks, turrets, towers, dormers, and/or chimneys.
Furthermore, upon identifying the outline of the roof, a footprint of the property location
102b (e.g., size of the roof) can be calculated based upon a scale of the aerial image 102c.
[0051] Returning to FIG. 1, rather than exclusively analyzing the particular property
locations 102b individually, in some implementations, the particular property locations 102b
are each classified based in part upon nearby structures. For example, based upon property
location 102b dimensions, which may include lot dimensions, machine learning can be used
to identify additional structures at the property location 102b such as, in some examples, a
deck, swimming pool, shed, gazebo, detached garage, tennis court, fence, retaining wall,
dock, playground equipment, or greenhouse. Further, the particular property locations 102b
may be classified in part based upon distance from neighboring structures and/or natural
features (e.g., pounding).

[0052] In some implementations, terrestrial images 102d may be used to classify features
difficult to recognize using aerial imagery 102¢. The terrestrial images 102d, in some
examples, can include street view images obtained from a street view service or real estate
listing. In some examples, street view images including a street-facing view of the property
location 102b may be obtained from Google® Street View by Google, Inc., Bing® Maps
Streetside by Microsoft Corp. of Redmond, WA, or Mapillary by Mapillary AB of Sweden.
Using a terrestrial image, for example, the system can identify features such as construction
type, cladding, building height, number of soft stories, number of floors, location coordinates,
street name, slope, elevation, year built, and/or occupancy type. Where the characteristics
identifiable via the terrestrial imagery 102d overlap with characteristics identifiable via two-
dimensional or three-dimensional aerial imagery 102c, analysis of terrestrial imagery 102d
can be combined with analysis of aerial imagery, in some embodiments, to increase

confidence in identification of the particular characteristic(s). For example, house siding
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features may be more easily detected in terrestrial imagery 102d and/or three-dimensional
aerial imagery 120c than in two-dimensional aerial imagery 102c.

[0053] In some implementations, a condition of each property feature may be classitied (112)
as a corresponding condition characteristic 116. New properties are in good condition, but
property feature conditions can deteriorate over time due to normal wear-and-tear on the
property. Further, property features can suffer damage due to external forces such as storms
and natural disasters. Eventually, conditions of housing features can deteriorate to the point
where repair and/or replacement may be necessary. As with property characteristics
described above at block 106, machine learning algorithms can be used to classify a present
condition of individual detected property features. Using machine learning for analysis, for
example, the system can extract pixel intensity distributions of previously identified property
features of the aerial image of the particular property location 102b. In some examples,
newly constructed property features generally have sharp contrast and well-defined features
in machine learning image analysis. Conversely, weathered or damaged property features
can have softened edges, blurred contrasts, and asymmetrical patches of wear. The machine
learning classifier used in the machine learning condition analysis, in some embodiments,
includes a machine learning analysis to process the aerial image 102c¢ of the particular
property location 102b and to classify the condition of previously identified property
characteristics 110 as condition characteristics 116. The machine learning analysis, in some
examples, can include two-dimensional color histogram analysis or three-dimensional color
histogram analysis. In other embodiments, the machine learning analysis may be performed
using pattern recognition algorithms (e.g., determining missing fence posts or
missing/misaligned rooftop shingles). In other embodiments, the machine learning classifier
includes deep learning analysis such as CNN or NIN. For example, CNN analysis may

leverage feature maps created during the training process to assess the condition through
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extracting meaningful features within a given image through convolution and pooling layers.
Other machine learning models and algorithms are possible.

[0054] In an illustrative example, turning to FIG. 2B, examples of condition characteristics of
aerial images of hipped rooftops and corresponding example histograms generated through
machine learning analysis of pixel intensity are presented. For example, a set of good
condition aerial images 210a through 214a, are presented alongside corresponding good
condition histograms 210b through 214b. The good condition histograms 210b through 214b,
in an illustrative embodiment, illustrate probability metrics of grayscale color distribution,
where a respective maximum value 210c through 214c demonstrates the peak probability of
grayscale color distribution of a good condition roof. The values, for example, can range
from 0 (total black) to 255 (total white).

[0055] Conversely, a set of poor condition aerial images 216a through 220a, are presented
alongside corresponding poor condition histograms 216b through 220b. The poor condition
histograms 216b through 220b, in an illustrative embodiment, illustrate probability metrics of
grayscale color distribution, where a respective maximum value 216¢ through 220c
demonstrates the peak probability of grayscale color distribution of a good condition roof.
The maximum values 216¢ through 220c corresponding to the poor condition rooftops 216a
through 220a are markedly lower than corresponding maximum values 210c through 214c of
good condition rooftops 210a through 214a. In addition, a width of the distributions of the
poor condition histograms 216b through 220b may be markedly wider than a width of the
distributions of the good condition histograms 210b through 214b. As can be seen of the
aerial images of the poor condition rooftops 216a through 220a, the color distribution is
patchy and bleached out, while the edges of the rooftops have lost their crisp lines.
Conversely, looking to the aerial images of the good condition rooftops 210a through 214a,

the rooftops are more substantially uniform in color with crisp lines on the edges.
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[0056] Turning to FIG. 2C, a condition profile 230 for a rooftop condition is illustrated. In
some implementations, pixel value distribution histograms such as the histograms 210b
through 220b, in some implementations, can be combined to generate an example condition
profile 230 corresponding to rooftop condition. The condition profile 230, for example, may
be included as one of the condition profiles 114 of FIG. 1. Example reference bars 232a,
232b on the condition profile 230 illustrate values corresponding to a non-deteriorated hipped
roof 214a and the deteriorated hipped roof 216a, respectively. In some examples, the closer
the value of a reference bar 232 comes to 1 on the Y-axis, the better the condition of the roof,
while values close to 0 represent poor condition rooftops. In one example, the reference bars
232 of the example condition profile 230 correspond to a test conditions sample data set
including 2,500 images). The reference bars 232 can be combined, in some embodiments, in
a logistic regression to generate a roof condition profile graph 236. The accuracy rate of the
image histogram is 80% based on some validation.

[0057] Although illustrated as a single condition profile 230 corresponding to different types
of rooftops (e.g., at least the hipped rooftop 216a and the gable rooftop 234), in other
embodiments, individual condition profiles 114 can be generated for each property
characteristic (e.g., profiles specific to gabled, gambrel, flat, hipped, square, etc.). In further
refinements, in certain embodiments, individual condition profiles 114 can be generated for
combinations of property characteristics (e.g., a gabled, shingled roof, a gabled, clay tiled
roof, a gabled, metal roof, etc.) to increase accuracy rate based upon pixel densities
corresponding to the combined characteristics. Many combinations of characteristics of
property features may be used singly or in combination to generate a condition profile 114
designed to accurately identity the condition of the corresponding property feature.

[0058] Returning to FIG. 1, in some implementations, the property characteristics 110 and/or

condition characteristics 116 may be analyzed to calculate (120) a risk estimate 122
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corresponding to a risk of damage based upon one or more types of disasters. The types of
disasters can include, in some examples, earthquake, hurricane, tornado, storm surge, fire,
straight line winds, or explosion. The types and estimated severity of disasters, in some
embodiments, may depend upon the particular property location 102b. For example,
properties near active fault lines may be more susceptible to earthquakes, while coastal
properties may be more susceptible to storm surge damage. The risk estimate 122, in some
examples, can include an actuarial percentage indicating a likelihood of damage based upon
the particular property characteristics. Different property characteristics, for example, may
be more susceptible than others to certain types of damage. For example, flatter rooftops
may be more susceptible to damage from excessive snow build-up, while peaked rooftops
may be more vulnerable to strong winds.

[0059] In some embodiments, in calculating damage risk, one or more disaster risk profiles
118 can be applied based upon property characteristics. Vulnerability to damage due to
disaster can vary, in some examples, by location, altitude, slope, rooftop shape, rooftop
condition, cladding type, cladding condition, and/or pounding. In a particular example, as
shown in FIG. 2A, a graphical risk profile 206 ranks types of rooftops by their vulnerability
to strong winds. Vulnerability to wind damage increases from lowest vulnerability (flat
rooftop 202e) to square roof 202d, to hipped roof 202¢, to gable roof 202b, with the greatest
wind damage vulnerability in gambrel roofs 202a.Vulnerability may be mathematically
modeled based upon statistical information built from past damage results due to varying
types and/or severity of disaster. In combining location-based vulnerabilities with individual
property characteristic-based vulnerabilities, risk of damage due to disaster can be more
accurately estimated.

[0060] Referring back to FIG. 1, the risk estimates 122, in some embodiments, can be used in

insurance assessments. For example, the risk estimate 122 may be used in determining
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whether a property is adequately insured against potential damage. Further, when tracking an
impending natural disaster, an insurance company may use the risk estimates 122 to estimate
claims based upon the forecast path and severity of the storm. Additionally, the risk
estimates 122 may be applied by investors when selecting investment properties for an
investment portfolio.

[0061] In some implementations, repair or replacement costs can be calculated (126) to
determine a cost estimate 128 to place one or more property characteristics in good or “like
new” condition. The cost estimates 128, in some embodiments, can be based in part on one
or more replacement cost profiles 120. Replacement costs, in some examples, may vary
based upon type of materials (e.g., rooftop materials, cladding materials, etc.), size of the job
(e.g., estimated area of the roof, estimated length of fence, etc.), and/or additional property
characteristics (e.g., contributing to the complexity of the work). The replacement profiles
120, in further examples, may be based in part on location (e.g., varying costs of material and
labor regionally). In some implementations, the cost estimates 128 for repair or replacement
of the property characteristics may be output to a dashboard interface screen at a remote
computing device of a requester, such as an insurance carrier or real estate investment broker.
[0062] In some embodiments, cost estimates 128 can be used in automatically analyzing
insurance claims. The cost estimate 128, further, may be combined with the risk estimate 122
in analyzing adequacy of insurance coverage for a particular property location 102b. Further,
the cost estimates 128 may be used by investors in determining cost of maintaining/upgrading
a particular investment property.

[0063] Although the operational flow is illustrated as a series of computational stages, in
other implementations, more or fewer computational stages may be included. For example,
acrial imagery 102c may be analyzed after an insurance claim has been paid to verify that the

insured property has been repaired and/or to upgrade the estimated value of the property (e.g.,
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in the circumstance where the owner upgraded the property rather than applying a straight
repair/replacement of the damaged property characteristics.

[0064] Additionally, in other implementations, certain computational stages may be
performed in a different order. For example, cost estimates 128 may be calculated prior to
risk estimates 122. Other modifications of the operational flow 100 are possible.

[0065] FIG. 3 is a block diagram of an example environment 300 for matching aerial image
topographical features to corresponding property maintenance levels. The example
environment 300, for example, can be used to implement the operational flow 100 described
in relation to FIG. 1. The example environment 300 includes a property characteristic
classification and condition analysis system 302 in communication with client computing
system(s) 306, a number of cost data and/or risk data source computing system(s) 308, and a
number of shape map, aerial imagery, and/or terrestrial imagery source computing system(s)
304. The communication connection may be wired or wireless, over a variety of network
types. In a general overview, the system 302 obtains property identifier(s) 340 from client
computing system(s) 306, accesses images of a property identified by the property identifier
340 from the imagery source computing system(s) 304, and analyzes the images to determine
property characteristic(s) 342 and condition characteristic(s) 344. Using cost and/or risk data
obtained from cost and risk data source computing system(s) 308, the system 302 may
determine replacement cost estimate data 350 and/or disaster risk estimate data 352 based
upon the property characteristics and their condition.

[0066] In some implementations, a user of a particular client computing system 306 submits
a request to the system 302 through a graphical user interface supplied by a graphical user
interface engine 334. The request, for example, may include at least one property identifier
340 as well as one or more property characteristics 342 and/or identification of at least one of

a replacement or repair cost estimate, a disaster risk estimate, and a confirmation of repair
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assessment. The property identifier 340, in some examples, may include location information
(e.g., address, geolocation coordinates, lot boundaries, etc.). The location information, for
example, may conform with property location information 102b described in relation to FIG.
1. In other embodiments, the property identifier 340 may be a unique property identifier (e.g.,
number or string) used to look up property location information in a data store 310. In
another embodiment, rather than submitting a property identifier, the user may submit a
unique user identifier used to look up one or more properties associated with the user (e.g.,
properties insured by an insurance client, properties held by an investment client, ctc.).
[0067] In one example, turning to FIG. 8A, a user may identify locations of one or more
properties by selecting the properties within a graphical map interface 800. A number of
properties are identified within the map view user interface 800 as indicated with an
associated pin, such as pin 804. The pins, in some examples, may indicate properties insured
by a particular insurance carrier, a type of property (e.g., commercial, industrial, residential,
etc.), and/or properties of a value range (e.g., within a range, above a threshold, etc.). The
pins, for example, may be displayed based upon filtering options supplied by the user or
otherwise associated with a user profile (e.g., insurance carrier identification). In a particular
example, a user may select three properties associated with three dialogue bubbles 802. As
illustrated, each dialogue bubble identifies a replacement value associated with the property
and invites the user to review details regarding the selected property via a details control.
[0068] In some implementations, the user enters property characteristics associated with each
selected property. In other implementations, the characteristics may be accessed upon
identification of the property (e.g., selection of a pin identifying a property, as illustrated in
FIG. 8A). For example, the property characteristics 342 may be obtained from the data store
310, as illustrated in FIG. 3. Turning to FIG. 8B, an example property characteristics user

interface 820 presents building area characteristics 822 (e.g., building area 822a, stories 822b,
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and total building area 824c) and structure characteristics 824 (e.g., structure material 824a,
construction class 824b). As described within, different or additional characteristics may
vary per implementation. In some embodiments, the user may be provided the ability via the
user interface 820 to edit the building area characteristics 822 and/or the structure
characteristics 824, for example via an edit control 828a or 828b. For example, in the
circumstance of recent development or renovation (e.g., construction of an addition), the user
may modify previously stored characteristics values. The property characteristics user
interface 820, for example, may be presented to a user upon selection of a details control of
one of the dialogue bubbles 802 illustrated in the user interface of FIG. 8A.

[0069] The user interface 820 further presents, in some implementations, premium
characteristics 826 such as a replacement value. The premium information, for example, may
relate to an insurance policy purchased for the property or parameters for insuring the
property (e.g., based upon upgraded or new characteristics). The user, in some embodiments,
may be provided to update the premium information via an edit control 828c.

[0070] In some implementations, upon identification of property location information, the
system 302 accesses imagery of the property from the imagery source computing system(s)
304 using an image acquisition engine 336. The images can include, in some examples, a
shape map (e.g., such as the shape maps 102a described in relation to FIG. 1), two-
dimensional aerial imagery (e.g., such as the aerial imagery 102¢ described in relation to FIG.
1), three-dimensional aerial imagery (e.g., such as the aerial imagery 102c described in
relation to FIG. 1), and/or terrestrial imagery (e.g., such as the terrestrial imagery 102d
described in relation to FIG. 1). The images obtained by the image acquisition engine 336, in
some embodiments, depend upon the property characteristic(s) identified by the user. For

example, certain types of images are preferred for analyzing certain types of property
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characteristics. Housing siding, for example, is more easily perceived from a terrestrial
image or three-dimensional aerial image than from a two-dimensional aerial image.

[0071] In some implementations, an image quality analysis and preparation engine 326
analyzes the acquired image(s) to confirm the acquired image(s) contains an adequately clear
and detailed image of the property identified by the property identifier 340. In some
embodiments, the image quality analysis and preparation engine 326 crops and/or resizes the
acquired image(s). For example, the image quality analysis and preparation engine 326 may
extract a portion of an acquired image based upon the property (e.g., building size). In some
implementations, the image quality analysis and preparation engine 326 resizes each acquired
image to a standard size. The standard size, in a particular example, may be 256 by 256
pixels per image. Resizing to a standard size, for example, may increase accuracy in later
classification analysis. The image quality analysis and preparation engine 326, in some
embodiments, may be configured to apply corrections to the acquired image(s). For example,
the image quality analysis and preparation engine 326 may be configured to adjust an aerial
image from a normal orthophoto angle, to a true orthophoto version as described above.
[0072] In some implementations, the image quality analysis and preparation engine 326 uses
shape outlines as part of the analysis. For example, a composite image generation engine 318
may overlay an aerial image with a shape map image, as described in relation to FIG. 5C.
Using the resultant composite image, the image quality analysis and preparation engine 326
may confirm the aerial image conforms with an urban planning map or other property
placement guide (e.g., navigational map data, etc.). Further, the image quality analysis and
preparation engine 326 may use the overlaid shape map as a guide in determining whether an
acrial image requires correction to a true orthophoto angle and/or how closely to crop the
image to capture the property (and, optionally, its immediate surroundings such as its lot or a

portion of the proximate neighborhood).
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[0073] In some implementations, if the image quality analysis and preparation engine 326
determines that the acquired image is insufficient, the image quality analysis and preparation
engine 326 may request a replacement image from the image acquisition engine 336. For
example, the image acquisition engine 336 may obtain images based upon a variety of factors
including, in some examples, recency of capture, resolution, cost, and/or applicability to a
particular property characteristic analysis. Upon determination by the image quality analysis
and preparation engine 326 that the first obtained image is insufficient, for example, the
image acquisition engine 336 may determine a next best source for obtaining an image of the
property.

[0074] In some implementations, once an image has been approved (and, optionally,
prepared and/or corrected) by the image quality analysis and preparation engine 326, a
feature identification engine 320 extracts features from the property image(s) related to the
identified property characteristics 342. In the circumstance of a fence, for example, the
feature identification engine 320 may identify a perimeter enclosure or partial perimeter
enclosure abutting and extending from the property as indicative of a fence.

[0075] In some implementations, upon identification of features by the feature identification
engine 320, a property characteristic classification engine 322 classifies the property
characteristic. For example, the features may be classified using one or more machine
learning techniques as described in relation to computational stage 106 (classify features of
each image) of FIG. 1. The property characteristic classification engine 322, for example,
may generate property characteristics 342 representing a grouping, type, or other
characterization of a particular property feature. Continuing with the particular example of a
fence, the extracted features may be analyzed and classified in relation to height and/or

material. Upon classifying the property characteristics, the property characteristic
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classifications may be stored in the data store 310 as property characteristics 342 (e.g.,
similar to property characteristics 110 of FIG. 1).

[0076] In some implementations, the property characteristic classification engine 322 uses
characteristic profile(s) 360 in classifying property characteristics. The property
characteristic classification engine 322, for example, may obtain, for each property
characteristic being analyzed, a particular characteristic profile 360 from a profile data store
314. The characteristic profiles, for example, may be similar to the characteristic profiles 108
described in relation to FIG. 1.

[0077] In some implementations, the property characteristic profiles 360 are generated by a
characteristic classification learning engine 328. The characteristic classification learning
engine 328, for example, may generate characteristic profiles 360 through a sample data set
and learning process as described, generally, in relation to FIG. 2A. In a particular example,
the characteristic classification learning engine 328 may analyze JPG (lossy compression
digital image standard developed by the Joint Photographic Experts Group) to recognize
varying rooftop shapes.

[0078] While certain property characteristic classifications are done by analysis, in some
implementations, one or more feature classifications may be obtained from previously stored
property characteristics 342. For example, based upon tax records, real estate records, etc.
some basic materials and structure information regarding a property may be readily available
through local and/or remote database system(s). In other examples, the previously stored
property characteristics 342 may also be obtained from previous condition assessments
performed for a property location by the system 302.

[0079] In some implementations, once the property characteristic classification engine 322
has classified the property characteristic(s), a characteristic condition classification engine

324 classifies the condition of each property characteristic. For example, the property
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characteristics may be classified as described in relation to computational stage 112 (classify
condition of each feature) of FIG. 1. The characteristic condition classification engine 324,
for example, may generate condition characteristics 344 representing a rating, qualification,
or ranking of the condition of the particular characteristic. In some examples, the
characteristic condition classification engine 324 may qualify a characteristic as a) “good” or
“bad”, b) “like new”, “acceptable”, “needs repair”, or “needs replacement”, ¢) rated on a
numeric scale such as a scale from 1 to 5 where 5 may correspond to “like new” and 1 may
correspond to “needs replacement.” In other implementations, particular problems may be
identified by the characteristic condition classification engine 324 such as, in some examples,
a fence feature is partially fallen, or a roof feature shows signs of structural damage.

[0080] In some implementations, the characteristic condition classification engine 324 uses
condition profile(s) 362 in classifying property characteristic conditions. The characteristic
condition classification engine 324, for example, may obtain, for each property characteristic
being analyzed, a particular condition profile 362 from the profile data store 314. The
condition profiles 362, for example, may be similar to the condition profiles 114 described in
relation to FIG. 1.

[0081] In some implementations, the condition profiles 362 are generated by a condition
classification learning engine 330. The condition classification learning engine 330, for
example, may generate condition profiles 362 through a sample data set and learning process
as described, generally, in relation to FIG. 2B. In a particular example, color histogram
analysis may be used to identify peak pixel values of the images in gray scale. Using the
group of calculated peak pixel values, the learning engine can classify property condition into
certain categories.

[0082] In some implementations, based upon the output of the property characteristic

classification engine 322 and/or the characteristic condition classification engine 324, a risk
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calculation engine 316 may estimate risk of damage based upon one or more types of
disaster. For example, the disaster risk estimate data 352 may be calculated as described in
relation to computational stage 120 (calculate damage risk) of FIG. 1. The disaster risk
estimate data 350, in one example, can include a percentage likelihood of damage due to each
particular type of risk based upon the particular property characteristics and/or property
conditions, as described in relation to the risk estimates 122 of FIG. 1. Further, in some
embodiments, the disaster risk estimate data 350 may include a set of risk estimates based
upon, in some examples, a number of severities of disaster, a particular path of disaster,
and/or hazard intensity of disaster. The disaster severities, in some examples, may
correspond to the Richter scale of seismic activity magnitude or the Saffir-Simpson Hurricane
Wind Scale category. The path of the disaster, in some examples, can include geographical
direction such as northeasterly, etc. or angle of impact with respect to the property
characteristic(s). The hazard intensity of disaster, in some examples, can relate to wind speed
or rainfall amount. Repair costs, for example, may be more accurately estimated when the
roof condition is known. Due to poor condition of a rooftop in one particular example, the
roof may be more vulnerable to damage requiring replacement. In another particular
example, due to a poor condition rooftop, the likelihood for interior property damage (e.g.,
water damage due to breach of the roof) may increase at a set level of severity of disaster and
above.

[0083] In some embodiments, the risk calculation engine 316 accesses one or more risk
profiles 364 from the data store 314 based upon property characteristics and/or condition
characteristics. The risk profiles, for example, may be similar to the disaster risk profiles 118
described in relation to FIG. 1. The risk profiles 364, for example, may be obtained from one
or more risk data sources 306 by a cost and risk data acquisition engine 338. In other

embodiments, the system 302 may generate risk profiles 364 (e.g., using risk data obtained
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from one or more cost and risk data sources 306 and a risk data analysis engine (not
illustrated)).

[0084] The risk estimate data 352, in some embodiments, is shared with one or more clients
306. For example, an insurance carrier client 306 may use risk estimate data in making
insurance assessments. In another example, a real estate investment broker or firm client 306
may apply risk estimate data 352 when selecting investment properties for an investment
portfolio.

[0085] Turning to FIG. 8C, an example disaster risk user interface 840 presents risk
assessment information based upon risk profiles 364 related to the selected property (e.g., one
of the properties identified via the dialogue bubbles 802¢ of FIG. 8A). The user interface
840, for example, may be accessed by scrolling downward from the user interface 820. The
user interface 840 illustrates a number of disaster risk factors 842 and associated risk estimate
data 844 for the selected property. As illustrated, the disaster risk factors 842 include a fire
factor 842a, a wind factor 842b, a flood factor 842¢, an earthquake factor 842d, a tsunami
factor 842e, and a landslide factor 842f. In some embodiments, only a subset of the risk
estimate data is determined via risk assessment techniques described herein. For example,
flood data 844c may be generated based upon governmental flood map evaluation rather than
via aerial imaging assessment, while fire risk 844a may be determined at least in part based
upon proximity to neighboring properties as derived via imaging analysis and/or construction
properties derived via image analysis. Further, wind risk data 842b may be derived via
rooftop analysis as described in greater detail herein.

[0086] In some implementations, based upon the output of the property characteristic
classification engine 322 and/or the characteristic condition classification engine 324, a cost
calculation engine 336 calculates repair or replacement costs for improving problems

identified by the characteristic condition classification engine 324 and generates replacement
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cost estimate data 350. For example, the replacement cost estimate data 352 may be
calculated as described in relation to computational stage 126 (calculate repair or replacement
costs) of FIG. 1. The replacement cost estimate data 350, for example, may be similar to the
cost estimates 128 described in relation to FIG. 1.

[0087] In some implementations, the cost calculation engine 336 based calculations in part
on one or more cost profiles 366 (e.g., similar to the cost profiles 120 of FIG. 1). In some
embodiments, the cost calculation engine 336 accesses one or more cost profiles 366 from the
data store 314 based upon property characteristics and/or condition characteristics. The cost
profiles 366, in some embodiments, are obtained from one or more cost data sources 306 by
the cost and risk data acquisition engine 338. In other embodiments, the system 302 may
generate cost profiles 366 (e.g., by a cost data analysis engine (not illustrated) using cost data
obtained from one or more cost and risk data sources 306).

[0088] The cost estimate data 350, in some embodiments, is shared with one or more clients
306. For example, an insurance carrier client 306 may use cost estimate data in determining
adequacy of insurance coverage for a particular property. In another example, a real estate
investment broker or real estate investment firm client 306 may apply cost estimate data 350
in determining cost of maintaining/upgrading a particular investment property.

[0089] In some implementations, the cost estimate data 350 and/or risk estimate data 352 is
provided to a requesting client 306, responsive to receiving identification of one or more
properties, in real-time or near real-time. For example, a client 306 accessing a dashboard
interface, may format a request for a risk estimate or cost estimate related to an identified
property within a dashboard interface and submit the request via a network to the system 302.
Responsive to the request, the system 302 may conduct the analysis described generally

above and respond, in real time or near-real time to the client 306 with a risk analysis or cost
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analysis. For example, risk analysis information is presented in user interface 840 of FIG.
8C.

[0090] In some implementations, the system may identify, through updated meteorological
data, one or more properties within a client real estate portfolio affected by a disaster. The
system, further to identification of the affected properties, may proactively prepare a repair
estimate to provide to the client corresponding to the real estate portfolio shortly after the
disaster took effect. In one example, the Japan Meteorological Agency may update
observation data via a web site interface within an hour or so of observation. In this example,
the system may provide repair cost estimates to clients between one and two hours after a
disaster has taken place.

[0091] Rather than sharing cost estimate data 350 and/or risk estimate data 352 directly with
the clients 306, in other embodiments, the system 302 may include a report generation engine
(not illustrated) that prepares reports regarding condition, damage, and risk assessments of
one or more properties. Further, in some embodiments, the system 302 may compare a
current condition characteristic 344 to a historic condition characteristic 344 to confirm
whether a property owner made repairs to a property (e.g., based upon payment of an
insurance claim), replaced one or more features of a property, or removed one or more
features of a property (e.g., removed a hazardous collapsing structure, cut back brush
encroaching a fire risk distance to a home, etc.). In another illustration, the system 302 may
compare a current condition characteristic 344 to a historic condition characteristic 344 to
determine whether a repair or replacement is an upgrade (e.g., replacement using superior
materials) or a downgrade (e.g., replacing an in-ground pool with an above-ground pool) to
the property characteristic. Other modifications of the system 302 are possible.

[0092] FIG. 4 is a flow chart of an example method 400 for classifying condition

characteristics of a property based on aerial image analysis. The flow chart, for example,
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may represent computational stages 104 through 112 as described in relation to FIG. 1. The
method 400 may be performed, for example, by the system 302 of FIG. 3.

[0093] In some implementations, the method 400 begins with accessing a two-dimensional
shape map including the shape of a property (402). The shape map, for example, may be
accessed by the image acquisition engine 336 from a shape map imagery source 304, as
described in relation to FIG. 3. The two-dimensional shape map, for example, may take a
form of any of the shape maps 102a described in relation to FIG. 1. In a particular example,
the shape map may be in a form similar to the shape map 500 described in relation to FIG.
SA.

[0094] In some implementations, two-dimensional and/or three-dimensional aerial imagery
including an image of the property is accessed (404). The two-dimensional and/or three-
dimensional aerial imagery, for example, may be accessed by the image acquisition engine
336 from an aerial imagery source 304, as described in relation to FIG. 3. The two-
dimensional and/or three-dimensional aerial imagery, for example, may take a form of any of
the aerial imagery 102¢ described in relation to FIG. 1. In a particular example, the two-
dimensional aerial imagery may be in a form similar to the aerial image 510 described in
relation to FIG. 5B.

[0095] In some implementations, the aerial imagery is overlaid with the shape map (406).
The composite image generation engine 318 of FIG. 3, for example, may overlay the aerial
imagery with the shape map to generate a composite image. The composite image, for
example, may be in a form similar to the composite image 520 described in relation to FIG.
5C.

[0096] If a shape match is not identified (408), in some implementations, the method 400
accesses alternate two-dimensional or three-dimensional aerial imagery (410). In some

embodiments, the image quality analysis and preparation engine 326 of FIG. 3 determines
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whether the composite image presents an adequate shape match of the property(s) of interest.
Upon determining the image does not match, the image acquisition engine 336 of FIG. 3, for
example, may obtain an alternative two-dimensional or three-dimensional aerial image from
the aerial imagery source(s) 304. As described in relation to FIG. 3, for example, For the
image acquisition engine 336 may determine a next best source for obtaining an image of the
property based upon one or more factors. Conversely, the method 400, in other
implementations (not illustrated), could proceed without matching the shape map to the aerial
imagery.

[0097] If a shape match is identified (408), in some implementations, the formatting of the
aerial imagery is prepared (411). In some embodiments, the image is cropped to include the
property of interest or the property of interest plus a portion of its surroundings (e.g., the lot
containing the property and/or a portion of the proximate neighborhood in which the property
resides). Cropping may be based, for example, on the correlation of the shape map to the
property. In illustration, the image may be cropped to include the shape map outline of the
property plus a border region. In some embodiments, cropping may include cropping to a set
shape (e.g., X by X pixels square, X by Y pixels rectangle, etc.). In some embodiments, in
addition to cropping the image, the image may be resized. For example, depending upon the
resolution of the aerial imagery, the image resolution may be reduced, for example, to fit
within an X by X pixels square or an X by Y pixels rectangle. Resizing to a standard image
size, for example, can contribute to analysis consistency and improvement in classification
accuracy. In further embodiments, the color depth and/or color mapping of the acrial imagery
may be adjusted. For consistent color histogram analysis of the imagery, for example, the
color depth and color mapping may be made consistent across analyzed images. In a

particular example, color images may be converted to grayscale for grayscale image analysis.
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Adjustments to the imagery, for example, may be effected by the image quality analysis and
preparation engine 326, described in relation to FIG. 3.

[0098] In some implementations, orthogonality of the aerial imagery is assessed (412). For
example, the image quality analysis and preparation engine 326 may assess orthogonality of
the aerial imagery. The image quality analysis and preparation engine 326, in one example,
may determine that orthogonality correction is desired. In another example, if the image
represents a normal orthophoto rather than a true orthophoto, the image quality analysis and
preparation engine 326 may notify further modules which may compensate for the angle of
capture of the aerial image. In other implementations (not illustrated), orthogonality may be
assessed without use of an overlaid shape map.

[0099] Returning to FIG. 4, in some implementations, if the aerial imagery is not orthogonal
(414), an orthogonal version of the aerial imagery is generated (416). The image quality
analysis and preparation engine 326 of FIG. 3, for example, may correct a normal orthophoto
form to generate a true orthophoto form. The true orthophoto form, for example, may better
match the shape map overly.

[0100] In some implementations, one or more property characteristics of the property are
classified (418). The property, in some embodiments, is analyzed based on the portion of the
aerial image substantially bounded by the shape map of the property. In other embodiments,
the property analysis encompasses a surrounding of the property (e.g., features proximate the
property upon the property lot, nearby properties, etc.). The property characteristic(s), for
example, may be classified by the property characteristic classification engine 322, as
described in relation to FIG. 3. In a particular example, a rooftop property feature may be
classified as one of a variety of rooftop shapes, as illustrated in FIG. 2A.

[0101] In some implementations, if a property characteristic classification is identified (420),

a condition of each of the property characteristics can be classified (422). The property
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characteristic condition(s), for example, may be classified by the characteristic condition
classification engine 324, as described in relation to FIG. 3. In a particular example, a hipped
classification of the rooftop feature may be classified as one of a good condition and a poor
condition, as illustrated in FIG. 2B. In some implementations, the classifications of the
condition of each of the property characteristics may by output to a computing device of a
requester (424) via a dashboard interface screen. In some examples, in addition to providing
the condition classification for the property characteristics, the dashboard interface screen
may include replacement costs for replacing the property characteristics, risk cost estimates
due to damage from natural disasters, or confirmation of whether or not repairs have been
made to the property characteristics.

[0102] If, instead, a classification match was not identified (420), in some implementations,
alternate two-dimensional or three-dimensional aerial imagery is accessed (410) and the
method 400 restarts with overlaying the replacement aerial imagery with the shape map
(406). Alternatively, in some embodiments, even if a classification match is not identified,
condition may be assessed based upon a default profile associated with the property feature
(not illustrated). For example, if the rooftop shape does not match one of the shapes trained
into the system, the condition of the rooftop may still be assessed based upon a general
condition profile trained with a variety of rooftop shapes. In some examples, the condition of
the rooftop may be assessed by comparing the current rooftop conditions to stored historic
condition characteristics for the property from a previous condition assessment.

[0103] Although the method 400 is illustrated as a series of steps, in other implementations,
more or fewer steps may be included. For example, in some implementations, terrestrial
images are obtained and used to classify the same and/or different property characteristics, as

described in relation to the operational flow 100 of FIG. 1.
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[0104] Additionally, in other implementations, certain steps may be performed in a different
order. For example, in some implementations, property characteristics and condition
characteristics may be classified (418, 422) in parallel. Other modifications of the
operational flow 100 are possible.

[0105] Aspects of the present disclosure may be directed to computing systems for
categorizing a repair condition of a property characteristic in order to provide dynamic, real-
time property condition assessments in response to requests received from users such as
insurance carriers or real estate investment brokers using aerial imagery. The
implementations described herein improve upon conventional methodologies by applying
deep learning analysis models to detected property characteristics of the obtained imagery in
order to assess whether a condition of the property characteristics is degraded to a point of
needing repair or replacement and determine an amount of risk exposure of the property due
to the detected condition of the property characteristics. The implementations described
herein improve processing efficiency of the system to reduce an amount of time it takes to
perform the condition assessments and automate a condition assessment process.

[0106] Next, a hardware description of the computing device, mobile computing device, or
server according to exemplary embodiments is described with reference to Figure 6. In
Figure 6, the computing device, mobile computing device, or server includes a CPU 600
which performs the processes described above. The process data and instructions may be
stored in memory 602. These processes and instructions may also be stored on a storage
medium disk 604 such as a hard drive (HDD) or portable storage medium or may be stored
remotely. Further, the claimed advancements are not limited by the form of the computer-
readable media on which the instructions of the inventive process are stored. For example,
the instructions may be stored on CDs, DVDs, in FLASH memory, RAM, ROM, PROM,

EPROM, EEPROM, hard disk or any other information processing device with which the
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computing device, mobile computing device, or server communicates, such as a server or
computer.

[0107] Further, a portion of the claimed advancements may be provided as a utility
application, background daemon, or component of an operating system, or combination
thereof, executing in conjunction with CPU 600 and an operating system such as Microsoft
Windows 6, UNIX, Solaris, LINUX, Apple MAC-OS and other systems known to those
skilled in the art.

[0108] CPU 600 may be a Xenon or Core processor from Intel of America or an Opteron
processor from AMD of America, or may be other processor types that would be recognized
by one of ordinary skill in the art. Alternatively, the CPU 600 may be implemented on an
FPGA, ASIC, PLD or using discrete logic circuits, as one of ordinary skill in the art would
recognize. Further, CPU 600 may be implemented as multiple processors cooperatively
working in parallel to perform the instructions of the inventive processes described above.
[0109] The computing device, mobile computing device, or server in FIG. 6 also includes a
network controller 606, such as an Intel Ethernet PRO network interface card from Intel
Corporation of America, for interfacing with network 6X. As can be appreciated, the
network 628 can be a public network, such as the Internet, or a private network such as an
LAN or WAN network, or any combination thereof and can also include PSTN or ISDN sub-
networks. The network 628 can also be wired, such as an Ethernet network, or can be
wireless such as a cellular network including EDGE, 3G and 4G wireless cellular systems.
The wireless network can also be Wi-Fi, Bluetooth, or any other wireless form of
communication that is known.

[0110] The computing device, mobile computing device, or server further includes a display
controller 608, such as a NVIDIA GeForce GTX or Quadro graphics adaptor from NVIDIA

Corporation of America for interfacing with display 610, such as a Hewlett Packard
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HPL2445w LCD monitor. A general purpose I/O interface 612 interfaces with a keyboard
and/or mouse 614 as well as a touch screen panel 616 on or separate from display 610.
General purpose I/O interface also connects to a variety of peripherals 618 including printers
and scanners, such as an OfficeJet or DeskJet from Hewlett Packard.

[0111] A sound controller 620 is also provided in the computing device, mobile computing
device, or server, such as Sound Blaster X-Fi Titanium from Creative, to interface with
speakers/microphone 622 thereby providing sounds and/or music.

[0112] The general purpose storage controller 624 connects the storage medium disk 604
with communication bus 626, which may be an ISA, EISA, VESA, PCI, or similar, for
interconnecting all of the components of the computing device, mobile computing device, or
server. A description of the general features and functionality of the display 610, keyboard
and/or mouse 614, as well as the display controller 608, storage controller 624, network
controller 606, sound controller 620, and general purpose I/O interface 612 is omitted herein
for brevity as these features are known.

[0113] One or more processors can be utilized to implement various functions and/or
algorithms described herein, unless explicitly stated otherwise. Additionally, any functions
and/or algorithms described herein, unless explicitly stated otherwise, can be performed upon
one or more virtual processors, for example on one or more physical computing systems such
as a computer farm or a cloud drive.

[0114] Reference has been made to flowchart illustrations and block diagrams of methods,
systems and computer program products according to implementations of this disclosure.
Aspects thereof are implemented by computer program instructions. These computer
program instructions may be provided to a processor of a general purpose computer, special
purpose computer, or other programmable data processing apparatus to produce a machine,

such that the instructions, which execute via the processor of the computer or other
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programmable data processing apparatus, create means for implementing the functions/acts
specified in the flowchart and/or block diagram block or blocks.

[0115] These computer program instructions may also be stored in a computer-readable
medium that can direct a computer or other programmable data processing apparatus to
function in a particular manner, such that the instructions stored in the computer-readable
medium produce an article of manufacture including instruction means which implement the
function/act specified in the flowchart and/or block diagram block or blocks.

[0116] The computer program instructions may also be loaded onto a computer or other
programmable data processing apparatus to cause a series of operational steps to be
performed on the computer or other programmable apparatus to produce a computer
implemented process such that the instructions which execute on the computer or other
programmable apparatus provide processes for implementing the functions/acts specified in
the flowchart and/or block diagram block or blocks.

[0117] Moreover, the present disclosure is not limited to the specific circuit elements
described herein, nor is the present disclosure limited to the specific sizing and classification
of these elements. For example, the skilled artisan will appreciate that the circuitry described
herein may be adapted based on changes on battery sizing and chemistry, or based on the
requirements of the intended back-up load to be powered.

[0118] The functions and features described herein may also be executed by various
distributed components of a system. For example, one or more processors may execute these
system functions, where the processors are distributed across multiple components
communicating in a network. The distributed components may include one or more client
and server machines, which may share processing, as shown on Fig. 8, in addition to various
human interface and communication devices (e.g., display monitors, smart phones, tablets,

personal digital assistants (PDAs)). The network may be a private network, such as a LAN or
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WAN, or may be a public network, such as the Internet. Input to the system may be received
via direct user input and received remotely either in real-time or as a batch process.
Additionally, some implementations may be performed on modules or hardware not identical
to those described. Accordingly, other implementations are within the scope that may be
claimed.

[0119] In some implementations, as illustrated in FIG. 7, the innovations described herein
may interface with a cloud computing environment 730, such as Google Cloud Platform™ to
perform at least portions of methods or algorithms detailed above. The processes associated
with the methods described herein can be executed on a computation processor, such as the
Google Compute Engine by data center 734. The data center 734, for example, can also
include an application processor, such as the Google App Engine, that can be used as the
interface with the systems described herein to receive data and output corresponding
information. The cloud computing environment 730 may also include one or more databases
738 or other data storage, such as cloud storage and a query database. In some
implementations, the cloud storage database 738, such as the Google Cloud Storage, may
store processed and unprocessed data supplied by systems described herein.

[0120] The systems described herein may communicate with the cloud computing
environment 730 through a secure gateway 732. In some implementations, the secure
gateway 732 includes a database querying interface, such as the Google BigQuery platform.
[0121] The cloud computing environment 102 may include a provisioning tool 740 for
resource management. The provisioning tool 740 may be connected to the computing devices
of a data center 734 to facilitate the provision of computing resources of the data center 734.
The provisioning tool 740 may receive a request for a computing resource via the secure
gateway 732 or a cloud controller 736. The provisioning tool 740 may facilitate a connection

to a particular computing device of the data center 734.
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[0122] A network 702 represents one or more networks, such as the Internet, connecting the
cloud environment 730 to a number of client devices such as, in some examples, a cellular
telephone 710, a tablet computer 712, a mobile computing device 714, and a desktop
computing device 716. The network 702 can also communicate via wireless networks using a
variety of mobile network services 720 such as Wi-Fi, Bluetooth, cellular networks including
EDGE, 3G and 4G wireless cellular systems, or any other wireless form of communication
that is known. In some embodiments, the network 702 is agnostic to local interfaces and
networks associated with the client devices to allow for integration of the local interfaces and
networks configured to perform the processes described herein.

[0123] While certain embodiments have been described, these embodiments have been
presented by way of example only, and are not intended to limit the scope of the present
disclosures. Indeed, the novel methods, apparatuses and systems described herein can be
embodied in a variety of other forms; furthermore, various omissions, substitutions and
changes in the form of the methods, apparatuses and systems described herein can be made
without departing from the spirit of the present disclosures. The accompanying claims and
their equivalents are intended to cover such forms or modifications as would fall within the

scope and spirit of the present disclosures.
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Attorney Docket Number 474139US04
Preliminary Amendment

REMARKS
Status of the Claims
Claims 2-21 are currently pending. Claim 1 is hereby cancelled, without prejudice or

disclaimer. The present amendments introduce no new matter.

No Disclaimers or Disavowals

Although this paper may amend the specification or claims, identify claimed features not
taught or suggested in the prior art, or otherwise distinguish the claimed subject matter from the
prior art, Applicant(s) are not conceding that the subject matter of any previously pending claim
is not patentable over the prior art. Applicant(s) reserve the right to later pursue claims covering
any of the subject matter embraced by the previously pending claims or supported by the
specification and drawings as filed. Accordingly, the Office should not infer from this paper any

disclaimer or disavowal of any subject matter.
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Preliminary Amendment

CONCLUSION

Favorable consideration of this application is respectfully requested. The examiner is
encouraged to contact Representative Natalie Grace at 703-740-4538 should any additional

information be necessary to advance prosecution and accelerate allowance.

Respectfully submitted,

/Natalie J. Grace/

Natalie J. Grace
Attorney of Record
Registration No. 65,803

Date: January 22, 2021

GARDELLA GRACE P.A.
80 M Street SE, 1% Floor
Washington, DC 20003
Telephone: (703) 556-9600
Facsimile: (703) 740-4541
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Preliminary Amendment
AMENDMENTS TO THE CLAIMS
Please amend the claims as follows:
1. (Cancelled)
2. (New) A system for automatically assessing features of a property location comprising a

structure, the system comprising:
processing circuitry; and
a non-transitory computer-readable medium having instructions stored thereon, wherein the
instructions, when executed by the processing circuitry, cause the processing circuitry to
access a plurality of images of the property location including the structure,
apply boundary information to one or more images of the plurality of images to
isolate the property location or the structure thereon within each respective image,
and
classify a condition of one or more property features of the property location, wherein
classifying comprises, for each feature of the one or more features,
extracting the respective feature from each image of at least one image of the
ong or more images,
applying a set of machine learning analysis algorithms to at least a portion of
each image of the at least one image to determine a set of characteristics of
the respective property feature, wherein
each algorithm of the first set of machine learning analysis
algorithms is trained to identify one or more characteristics of

the set of characteristics, and
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applying another machine learning analysis algorithm to at least a portion of
cach image of the at least one image to classify a condition of the
respective property feature, wherein
the condition is classified as a respective classification of a set of
possible classifications, and
the another machine learning analysis algorithm is trained to
identify one or more conditions of property locations and/or
structures thereon having the set of characteristics of the

respective property feature.

3. (New) The system of claim 2, wherein the boundary information comprises a shape map.

4. (New) The system of claim 2, further comprising selecting the one or more images as a

subset of the plurality of images responsive based at least in part on the boundary information.

5. (New) The system of claim 4, wherein selecting the one or more images comprises

identifying the one or more images as most closely matching the boundary information.

6. (New) The system of claim 2, wherein applying the boundary information comprises

cropping the image.

7. (New) The system of claim 2, wherein the instructions, when executed by the processing
circuitry, cause the processing circuitry to determine at least one property characteristic of the
structure including one or more of an occupancy type, a number of stories, or a siding type,

wherein:
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determining the at least one property characteristic comprises, for each characteristic of the at
least one property characteristic,
selecting a given image of the plurality of images for determining the respective
characteristic, and
applying a machine learning analysis algorithm trained to identify the respective
property characteristic to the given image to determine the respective

characteristic.

8. (New) The system of claim 7, wherein the given image corresponding to a first property

characteristic of the at least one property characteristic is a terrestrial image.

9. (New) The system of claim 2, wherein a first feature of the at least one feature of the

property comprises a natural feature.

10.  (New) The system of claim 9, wherein the instructions, when executed by the processing
circuitry, cause the processing circuitry to determine a distance between the natural feature and

the property.

11. (New) The system of claim 2, wherein assessing a first feature of the at least one feature

of the property comprises comparing the classification of the first feature to a historic condition

classification of the first feature.

12. (New) A method for automatically assessing risk damage to a property, the method

comprising:
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accessing, by processing circuitry, a plurality of images of a property location including a
structure;
applying, by the processing circuitry, boundary information to one or more images of the
plurality of images to isolate the property location or the structure thereon within each
respective image; and
classifying, by the processing circuitry, a condition of one or more property features of the
property location, wherein classifying comprises, for each feature of the one or more
features,
adjusting each image of the at least one image to obtain an adjusted image for
analyzing the respective feature,
applying a set of machine learning analysis algorithms to at least a portion of each
image of the at least one adjusted image to determine a set of characteristics of the
respective property feature, wherein
each algorithm of the first set of machine learning analysis algorithms is
trained to identify one or more characteristics of the set of characteristics,
and
applying another machine learning analysis algorithm to at least a portion of each
image of the at least one image to classify a condition of the respective property
feature, wherein
the condition is classified as a respective classification of a set of possible

classifications, and
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the another machine learning analysis algorithm is trained to identify one or
more conditions of property locations and/or structures thereon having the

set of characteristics of the respective property feature.

13.  (New) The method of claim 12, further comprising applying, by the processing circuitry,
a risk profile corresponding to at least one risk to the property location or the structure thereon in
view of the classification of the condition of each of the one or more property features to

determine a damage risk to the property location.

14.  (New) The method of claim 13, wherein the at least one risk comprises a fire or an

explosion.

15.  (New) The method of claim 13, wherein applying the risk profile comprises modeling

vulnerability of the property location to damage in view of the at least one risk.

16.  (New) The method of claim 13, further comprising:
determining a characteristic of a neighboring structure at the geographic region in addition to
the structure;
wherein applying the risk profile comprises applying the risk profile in view of the
classification of the condition of a first feature of the at least one feature and the

characteristic of the neighboring structure.
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17. (New) The method of claim 12, wherein adjusting each image comprises adjusting color

of at least one image.

18.  (New) The method of claim 12, wherein the first set of machine learning analysis

algorithms are part of a neural network.

19.  (New) The method of claim 12, further comprising presenting, to a user at a computing
device via a network, a graphical user interface comprising information regarding the set of

characteristics and the condition of each feature of the at least one property feature.

20.  (New) The method of claim 12, further comprising presenting, to a user at a computing
device via a network, a graphical user interface comprising a map view presenting the structure
and at least a portion of the property location, wherein the map view comprises information
regarding risk in view of the condition of each feature of the at least one property feature and/or

cost in view of the condition of each feature.

21.  (New) The method of claim 12, wherein the another machine learning analysis algorithm
is trained to identify a first condition of one or more conditions of the property feature having at
least two characteristics, wherein the at least two characteristics comprises at least two of the

following: a type of material of the property feature, a distance between the property feature and

another feature at the property location, and a shape of the property feature.
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(671)272-3213. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/CHERYL GIBSON BAYLOR/
Paralegal Specialist, OPET

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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application from the International Bureau (PCT Rule 17.2(a)).
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Art Unit: 2664

DETAILED ACTION

Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AlA.

This action is responsive to communication filed 1/22/21.

Double Patenting

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 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 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); Inre
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); 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 nonstatutory double patenting provided the
reference application or patent either is shown to be commonly owned with the examined application,
or claims an invention made as a result of activities undertaken within the scope of a joint research

agreement. See MPEP § 717.02 for applications subject to examination under the first inventor to file
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provisions of the AlA as explained in MPEP § 2159. See MPEP § 2146 et seq. for applications not subject
to examination under the first inventor to file provisions of the AIA. A terminal disclaimer must be
signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used. Please visit
www.uspto.gov/patent/patents-forms. The filing date of the application in which the form is filed
determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A
web-based eTerminal Disclaimer may be filled out completely online using web-screens. An eTerminal
Disclaimer that meets all requirements is auto-processed and approved immediately upon submission.
For more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.

Claims 2-21 are rejected on the ground of nonstatutory double patenting as being unpatentable
over claims 1-20 of U.S. Patent No. 10,529,029. Although the claims at issue are not identical, they are
not patentably distinct from each other because the instant patent fully discloses the feature of patent
application ‘633. See Below:

Regarding claims 2 and 12 patent 10,529,029 discloses,

Access a plurality of images of the property location including the structure (note patent ‘029,
claim 1, col. 24 lines 20-23)

Apply boundary information to one or more images of the plurality of images to isolate the
property location or the structure thereon within each respective image (note patent ‘029 claim 1, col.
24 lines 20-23), and

Classify a condition of one or more property features of the property location, wherein
classifying comprises, for each feature of the one or more features (note patent ‘029, claim 1 col. 24

lines 19-22)
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Extracting the respective feature from each image of at least one image of the one or more
images (note patent ‘029 claim 1 col. 24 lines 27-31),

Applying a set of machine learning analysis algorithms to at least a portion of each image of the
at least one image to determine a set of characteristics of the respective property feature (note patent
‘029 claim 1, col. 24 lines 32-39)

wherein each algorithm of the first set of machine learning analysis algorithms is trained to
identify one or more characteristics of the set of characteristics (note patent ‘029 claim 1, col. 24 lines
37-39), and

Applying another machine learning analysis algorithm to at least a portion of each image of the
at least one image to classify a condition of the respective property feature (note patent ‘029 claim 1,
col. 24 lines 40-47)

Wherein the condition is classified as a respective classification of a set of possible classifications
(note patent ‘029, claim 1, col. 24 lines 48-51), and

the another machine learning analysis algorithm is trained to identify one or more conditions of
property locations and/or structures thereon having the set of characteristics of the respective property

feature (note patent ‘029, claim 1, col. 24 lines 52-57).

Regarding claim 3 patent ‘029 discloses,

Wherein the boundary information comprises a shape map (note claim 9, col. 25 lines 58).

Regarding claim 4 patent ‘029 discloses,

Selecting the one or more images as a subset of the plurality of images responsive based at least

in part on the boundary information (note claim 9, col. 25 lines 60-62).

0129



Application/Control Number: 17/155,633 Page 5
Art Unit: 2664

Regarding claim 5 patent ‘029 discloses,
Wherein selecting the one or more images comprises identifying the one or more images as

most closely matching the boundary information (note claim 9, col. 25 lines 60-62).

Regarding claim 6 patent ‘029 discloses,
Wherein applying the boundary information comprises cropping the image (note claim 14, col.

26 lines 20-23).

Regarding claim 7 patent ‘029 discloses,

Determine at least one property characteristic of the structure including one or more of an
occupancy type, a number of stories, or a siding type (note claim 19), wherein: determining the at least
one property characteristic comprises, for each characteristic of the at least one property characteristic,
selecting a given image of the plurality of images for determining the respective characteristic, and
applying a machine learning analysis algorithm trained to identify the respective property characteristic

to the given image to determine the respective characteristic (note claim 8, col. 25 lines 35-47).

Regarding claim 8 patent ‘029 discloses,
Wherein the given image corresponding to a first property characteristic of the at least one

property characteristic is a terrestrial image (note claim 17 col. 27 lines 11-12).

Regarding claim 9 patent ‘029 discloses,

Wherein a first feature of the at least one feature of the property comprises a natural feature

(claim 13).
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Regarding claim 10 patent ‘029 discloses,

Determine a distance between the natural feature and the property (claim 13).

Regarding claim 11 patent ‘029 discloses,
Wherein assessing a first feature of the at least one feature of the property comprises
comparing the classification of the first feature to a historic condition classification of the first feature

(note claim 11 col. 26 lines 3-5).

Regarding claim 13 patent ‘029 discloses,

Applying, by the processing circuitry, a risk profile corresponding to at least one risk to the
property location or the structure thereon in view of the classification of the condition of each of the
one or more property features to determine a damage risk to the property location (note claim 5, col. 25

lines 1-4).

Regarding claim 14 patent ‘029 discloses,

Wherein the at least one risk comprises a fire or an explosion (note claim 15, col. 26 lines 62-63).

Regarding claim 15 patent ‘029 discloses,
Wherein applying the risk profile comprises modeling vulnerability of the property location to

damage in view of the at least one risk (note claim 1, col. 24 lines 55-57).

Regarding claim 16 ‘029 discloses,

Determining a characteristic of a neighboring structure at the geographic region in addition to

the structure (claim 18); wherein applying the risk profile comprises applying the risk profile in view of
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the classification of the condition of a first feature of the at least one feature and the characteristic of

the neighboring structure (claim 18).

Regarding claim 17 patent ‘029 discloses,

Wherein adjusting each image comprises adjusting color of at least one image (claim 14).

Regarding claim 18 patent ‘029 discloses,
Wherein the first set of machine learning analysis algorithms are part of a neural network (note

claim 4, col. 24 lies 65-67).

Regarding claim 19 patent ‘029 discloses,
A computing device via a network, a graphical user interface comprising information regarding
the set of characteristics and the condition of each feature of the at least one property feature (note

claim 12).

Regarding claim patent ‘029 discloses,

A computing device via a network, a graphical user interface comprising a map view presenting
the structure and at least a portion of the property location, wherein the map view comprises
information regarding risk in view of the condition of each feature of the at least one property feature

and/or cost in view of the condition of each feature (note claim 20, col. 28 lines 9-18).

Regarding claim 21 patent ‘029 discloses,

Wherein the another machine learning analysis algorithm is trained to identify a first condition

of one or more conditions of the property feature having at least two characteristics, wherein the at
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least two characteristics comprises at least two of the following: a type of material of the property
feature, a distance between the property feature and another feature at the property location, and a

shape of the property feature (note claim 7 col. 27 lines 14-16).

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to GREGORY M DESIRE whose telephone number is (571)272-7449. The examiner
can normally be reached on Monday-Friday 6:30am-3:00pm.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor, Nay
Maung can be reached on 571-272-7882. 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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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.
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G.D.
March 19, 2021

/GREGORY M DESIRE/
Primary Examiner, Art Unit 2664
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The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.
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public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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.
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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.8.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 the Freedom of Information Act requires disclosure of these record s.

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 inspections 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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4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.
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Application Number

Filing Date 2021-01-22

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor ‘ Takeshi Okazaki
Art Unit |

Examiner Name ‘

Attorney Docket Number |474139USO4

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Natalie J. Grace/ Date (YYYY-MM-DD) 2021-01-22
Name/Print Natalie J. Grace Registration Number Fi5,803

This collection of information is required by 37 CFR 1.97 and 1.98. 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.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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.
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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.8.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 the Freedom of Information Act requires disclosure of these record s.

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 inspections 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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PATENT APPLICATION FEE DETERMINATION RECORD | Apl
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This collection of information is required by 37 CFR 1.16. 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 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.
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Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 17155633
Filing Date 22-Jan-2021
First Named Inventor Takeshi Okazaki
Attorney Docket Number 474139US04

Title of Invention

PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY CHARACTERISTICS
AND PROPERTY FEATURE CONDITIONS THROUGH AERIAL IMAGERY ANALYSIS

X Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Aon Benfield Inc. 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

10529029

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.
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O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicant claims the following fee status:

(O Small Entity
(O Micro Entity

(® Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 65803

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajoint inventor; all of whom are signing this request

Signat
ignature /Natalie J. Grace/

Name Natalie J. Grace

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number:

17155633

Filing Date:

22-Jan-2021

Title of Invention:

PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY
CHARACTERISTICS AND PROPERTY FEATURE CONDITIONS THROUGH AERIAL

IMAGERY ANALYSIS

First Named Inventor/Applicant Name:

Takeshi Okazaki

Filer: Natalie J. Grace/Jon Bhatty
Attorney Docket Number: 474139US04
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Suﬁ;l’;(t:)l in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 170 170
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

0167




Description Fee Code Quantity Amount Suﬁ-;l'g(t;)l L
Extension-of-Time:
Miscellaneous:
Total in USD ($) 170

0168




Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 17155633
Filing Date: 22-Jan-2021

Applicant/Patent under Reexamination:  Okazaki

Electronic Terminal Disclaimer filed on  March 25, 2021

X APPROVED

This patent is subject to a terminal disclaimer

1 DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 42278746
Application Number: 17155633
International Application Number:
Confirmation Number: 5503

Title of Invention:

PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY
CHARACTERISTICS AND PROPERTY FEATURE CONDITIONS THROUGH AERIAL
IMAGERY ANALYSIS

First Named Inventor/Applicant Name:

Takeshi Okazaki

Customer Number:

146018

Filer:

Natalie J. Grace/Jon Bhatty

Filer Authorized By:

Natalie J. Grace

Attorney Docket Number: 474139US04
Receipt Date: 25-MAR-2021
Filing Date: 22-JAN-2021

Time Stamp: 16:55:43

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $170

RAM confirmation Number E202130G55383304
Deposit Account 601484
Authorized User Jon Bhatty

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
33424
1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2
e4031b8268f31ac7459f78336b166f291e46)
Warnings:
Information:
30526
2 Fee Worksheet (SB06) fee-info.pdf no 2
d971ac993fab247569154ed 24a53641e345|
bf18c
Warnings:
Information:
Total Files Size (in bytes)# 63950

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 applicationas 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.

0171




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: |

AON BENFIELD INC. | EXAMINER: GREGORY M DESIRE
APPLICATION NO.: 17/155,633 | GROUP ART UNIT: 2664

FILED: JANUARY 22, 2021 | DOCKET NO. 4741390504

FOR: PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY
CHARACTERISTICS AND PROPERTY FEATURE CONDITIONS THROUGH AERIAL
IMAGERY ANALYSIS

AMENDMENT UNDER 37 C.F.R. § 1.111

MAIL STOP AMENDMENTS
COMMISSIONER FOR PATENTS
P.0O. BOX 1450

ALEXANDRIA, VIRGINIA 22313

Commissioner:

In response to the Non-Final Office Action dated March 23, 2021 (“Office Action”),
please amend the above-identified application as follows.

If extensions of time are necessary to prevent abandonment of this application, then such
extensions of time are hereby petitioned. Applicant does not believe that any fees are due at this
time. If, however, any fees are required, including fees for extensions of time, then the
Commissioner is authorized to charge such fees to Gardella Grace P.A. deposit account number
601484, referencing docket number 474139US04.

Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims begin on page 3 of this paper.

Remarks begin on page 10 of this paper.
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Application No. 17/155,633
Response to Non-Final Office Action dated March 23, 2021

AMENDMENTS TO THE SPECIFICATION

Please amend the Title as follows:

PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY

CHARACTERISTICS AND PROPERTY FEATURE CONDITIONS THROUGH AERIAL

IMAGERY ANALYSIS

Please amend the Abstract as follows:

In an illustrative embodiment, methods and systems for automatically eateserizinea

condition assessing features of a property eharacteristie location may include ebtainingaeral

e applying first machine

learning analysis to at least one image to determine a set of characteristics of the property

features

te, and applying second

machine learning analysis to the at least one image to classify a condition of each property

feature ans
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Application No. 17/155,633
Response to Non-Final Office Action dated March 23, 2021

AMENDMENTS TO THE CLAIMS

Please amend the claims as follows:

1. (Cancelled)

2. (Previously Presented) A system for automatically assessing features of a property
location comprising a structure, the system comprising:
processing circuitry; and
a non-transitory computer-readable medium having instructions stored thereon, wherein the
instructions, when executed by the processing circuitry, cause the processing circuitry to
access a plurality of images of the property location including the structure,
apply boundary information to one or more images of the plurality of images to
isolate the property location or the structure thereon within each respective image,
and
classify a condition of one or more property features of the property location, wherein
classifying comprises, for each feature of the one or more features,
extracting the respective feature from each image of at least one image of the
one or more images,
applying a set of machine learning analysis algorithms to at least a portion of
each image of the at least one image to determine a set of characteristics of

the respective property feature, wherein
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Application No. 17/155,633
Response to Non-Final Office Action dated March 23, 2021

each algorithm of the first set of machine learning analysis
algorithms is trained to identify one or more characteristics of
the set of characteristics, and
applying another machine learning analysis algorithm to at least a portion of
each image of the at least one image to classify a condition of the
respective property feature, wherein
the condition is classified as a respective classification of a set of
possible classifications, and
the another machine learning analysis algorithm is trained to
identify one or more conditions of property locations and/or
structures thereon having the set of characteristics of the

respective property feature.

3. (Previously Presented) The system of claim 2, wherein the boundary information

comprises a shape map.

4. (Currently Amended) The system of claim 2, furthercomprisingseleeting wherein the

instructions, when executed by the processing circuitry, cause the processing circuitry to select

the one or more images as a subset of the plurality of images responsive based at least in part on

the boundary information.

5. (Previously Presented) The system of claim 4, wherein selecting the one or more images
comprises identifying the one or more images as most closely matching the boundary

information.

0175



Application No. 17/155,633
Response to Non-Final Office Action dated March 23, 2021

6. (Previously Presented) The system of claim 2, wherein applying the boundary

information comprises cropping the image.

7. (Currently Amended) The system of claim 2, wherein the instructions, when executed by
the processing circuitry, cause the processing circuitry to determine at least one property
characteristic of the structure including one or more of an occupancy type, a number of stories,
or a siding type, wherein:
determining the at least one property characteristic comprises, for each characteristic of the at
least one property characteristic,
selecting a given image of the plurality of images for determining the respective
characteristic, and
applying a machine learning analysis algorithm trained to identify the respective
property characteristic to the given image to determine the respective property

characteristic.

8. (Previously Presented) The system of claim 7, wherein the given image corresponding to

a first property characteristic of the at least one property characteristic is a terrestrial image.

9. (Currently Amended) The system of claim 2, wherein a first feature of the at least one

feature of the property location comprises a natural feature.

10.  (Currently Amended) The system of claim 9, wherein the instructions, when executed by
the processing circuitry, cause the processing circuitry to determine a distance between the

natural feature and the property location.
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Response to Non-Final Office Action dated March 23, 2021

11. (Currently Amended) The system of claim 2, wherein assessing a first feature of the at
least one feature of the property location comprises comparing the classification of the first

feature to a historic condition classification of the first feature.

12. (Currently Amended) A method for automatically assessing risk damage to a property,
the method comprising:
accessing, by processing circuitry, a plurality of images of a property location including a
structure;
applying, by the processing circuitry, boundary information to one or more images of the
plurality of images to isolate the property location or the structure thereon within each
respective image; and
classifying, by the processing circuitry, a condition of one or more property features of the
property location, wherein classifying comprises, for each feature of the one or more
property features,
adjusting each image of the at least one image to obtain an adjusted image for
analyzing the respective feature,
applying a set of machine learning analysis algorithms to at least a portion of each
image of the at least one adjusted image to determine a set of characteristics of the
respective property feature, wherein
each algorithm of the first set of machine learning analysis algorithms is
trained to identify one or more characteristics of the set of characteristics,

and
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applying another machine learning analysis algorithm to at least a portion of each
image of the at least one image to classify a condition of the respective property
feature, wherein
the condition is classified as a respective classification of a set of possible
classifications, and
the another machine learning analysis algorithm is trained to identify one or
more conditions of property locations and/or structures thereon having the

set of characteristics of the respective property feature.

13.  (Previously Presented) The method of claim 12, further comprising applying, by the
processing circuitry, a risk profile corresponding to at least one risk to the property location or
the structure thereon in view of the classification of the condition of each of the one or more

property features to determine a damage risk to the property location.

14.  (Previously Presented) The method of claim 13, wherein the at least one risk comprises a

fire or an explosion.

15. (Previously Presented) The method of claim 13, wherein applying the risk profile

comprises modeling vulnerability of the property location to damage in view of the at least one

risk.

16. (Currently Amended) The method of claim 13, further comprising:
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determining, by the processing circuitry, a characteristic of a neighboring structure at the

seographicregion property location in addition to the structure;

wherein applying the risk profile comprises applying the risk profile in view of the
classification of the condition of a first feature of the atteast-one-featare one or more

property features and the characteristic of the neighboring structure.

17. (Previously Presented) The method of claim 12, wherein adjusting each image comprises

adjusting color of at least one image.

18. (Previously Presented) The method of claim 12, wherein the first set of machine learning

analysis algorithms are part of a neural network.

19. (Previously Presented) The method of claim 12, further comprising presenting, to a user
at a computing device via a network, a graphical user interface comprising information regarding

the set of characteristics and the condition of each feature of the at least one property feature.

20. (Previously Presented) The method of claim 12, further comprising presenting, to a user
at a computing device via a network, a graphical user interface comprising a map view
presenting the structure and at least a portion of the property location, wherein the map view
comprises information regarding risk in view of the condition of each feature of the at least one

property feature and/or cost in view of the condition of each feature.

21. (Previously Presented) The method of claim 12, wherein the another machine learning
analysis algorithm is trained to identify a first condition of one or more conditions of the

property feature having at least two characteristics, wherein the at least two characteristics
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comprises at least two of the following: a type of material of the property feature, a distance
between the property feature and another feature at the property location, and a shape of the

property feature.
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REMARKS
Status of the Claims
Claims 2-21 are currently pending. Claims 4, 7, 9-12, and 16 are currently amended to
correct minor antecedent and typographical errors. The present amendments introduce no new

matter.

Double Patenting

In the Office Action, claims 2-21 are rejected on the ground of nonstatutory double
patenting as being allegedly unpatentable over claims 1-20 of U.S. Patent No. 10,529,029. Office
Action at 3. Without agreement or concession, to advance prosecution and obtain early issuance,
Applicant has filed a terminal disclaimer herewith to U.S. Patent No. 10,529,029, rendering the
rejections moot. Therefore, Applicant respectfully requests that the double patenting rejections of

claims 2-21 be withdrawn.

No Disclaimers or Disavowals

Although this paper may amend the specification or claims, identify claimed features not
taught or suggested in the prior art, or otherwise distinguish the claimed subject matter from the
prior art, Applicant(s) are not conceding that the subject matter of any previously pending claim
is not patentable over the prior art. Applicant(s) reserve the right to later pursue claims covering
any of the subject matter embraced by the previously pending claims or supported by the
specification and drawings as filed. Accordingly, the Office should not infer from this paper any

disclaimer or disavowal of any subject matter.

10
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CONCLUSION

In view of the above, it is believed that the claims, as amended, are in condition for
allowance. Favorable reconsideration of this application is respectfully requested. Examiner
Desire is encouraged to contact Representative Natalie J. Grace at 703-740-4538 should any

additional information be necessary to advance prosecution and accelerate allowance.

Respectfully submitted,

/Natalie J. Grace/

Natalie J. Grace
Attorney of Record

Registration No. 65,803
Date: March 25, 2021

GARDELLA GRACE P.A.
80 M Street SE, 1% Floor
Washington, DC 20003
Telephone: (703) 556-9600
Facsimile: (703) 740-4541

11
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to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

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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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B 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 30 minutes 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia22313-1450. 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.

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.

2. 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.

3. 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.

4. 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).

5. 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.

6. 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)).

7. Arecord 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.

8. Arecord 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.

9. 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)
] - 17/155,633 Okazaki, Takeshi
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
GREGORY M DESIRE 2664 Yes

-- 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 communication filed 3/25/21.
[3J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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. The allowed claim(s) is/are 2-21. As aresult of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) LJAl by (JSome  *c) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.
3. [J 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.] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(J 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).

6. 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. ¥} Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0J Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material .
4.(] Interview Summary (PTO-413),
Paper No./Mail Date.

/GREGORY M DESIRE/
Primary Examiner, Art Unit 2664

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210405
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Application/Control Number: 17/155,633 Page 2
Art Unit: 2664

DETAILED ACTION

Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AlA.

Terminal Disclaimer
The terminal disclaimer filed on 3/25/21 disclaiming the terminal portion of any patent granted
on this application which would extend beyond the expiration date of 10529029 has been reviewed and

is accepted. The terminal disclaimer has been recorded.

Response to Amendment
Examiner acknowledges the terminal disclaimer filed 3/25/21. The double patenting rejection
has been withdrawn. The previous office action was void of prior art rejection. Thus, the application is
in condition for allowance. Reasons for allowance similar reason in notice of allowance filed 11/20/19 in

application 15/714,376.

Allowable Subject Matter

Claims 2-21 are allowed.

Conclusion
Any inquiry concerning this communication or earlier communications from the examiner
should be directed to GREGORY M DESIRE whose telephone number is (571)272-7449. The examiner

can normally be reached on Monday-Friday 6:30am-3:00pm.
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Application/Control Number: 17/155,633 Page 3
Art Unit: 2664

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor, Nay
Maung can be reached on 571-272-7882. 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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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.

G.D.
April 5, 2021

/GREGORY M DESIRE/
Primary Examiner, Art Unit 2664
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Application/Control No. Applicant(s)/Patent Under
e Okavatk, Takesh
Notice of References Cited Examiner AL U
GREGORY M DESIRE 2664 Page 1 of 1
U.S. PATENT DOCUMENTS
* Document Number Date Name CPC Classification US Classification
Country Code-Number-Kind Code MM-YYYY
* | A | US-20170193297-A1 07-2017 Michini; Bernard J. HO4N5/23293 111
B
C
D
E
F
G
H
|
J
K
L
M
FOREIGN PATENT DOCUMENTS
* COungogggh:]::bljeT::\; Code MI\I/:I)— i}:)(YY Country Name CPC Classification
N
(o]
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\'%
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05{(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

0200

Part of Paper Nc. 20210405




Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |17/1ss e33 Okazaki, Takeshi
H “H‘ Examiner Art Unit
GREGORY M DESIRE 2664

CPC

Symbol Type Version

GOBK 1 ! | 6268 F 2013-01-01

GO8T i { | 0002 | 2013-01-01

GOBN I |20 {120 | 2019-01-01

GOBK / [ | 0063 | 2013-01-01

GOBK i 1 | 4671 | 2013-01-01

GO8N / !/ | 08 | 2013-01-01

CPC Combination Sets

Symbol Type Set Ranking Version

| /] | ]
NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 20
/IGREGORY M DESIRE/ 05 April 2021 . . -
Primary Examiner, Art Unit 2664 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) {Date) 1 1

U.S. Patent and Trademark Office

Page 1 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |17/1ss e33 Okazaki, Takeshi
H “H‘ Examiner Art Unit
GREGORY M DESIRE 2664
INTERNATIONAL CLASSIFICATION
CLAIMED
GOBK ‘ / | 9 | / | 62
NON-CLAIMED
A /]
US ORIGINAL CLASSIFICATION
CLASS SUBCLASS
CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 20

IGREGORY M DESIRE/ 05 April 2021 . ) -
Primary Examiner, Art Unit 2664 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) {Date) 1 1

U.S. Patent and Trademark Office

Page 2 of 3
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/155,633 Okazaki, Takeshi
Examiner Art Unit
GREGORY M DESIRE 2664

O Claims renumbered in the same order as presented by applicant [J CPA [J T.D. O R.1.47
CLAIMS
Final |Original|Final [Original|Final |Original|Final |Original|Final |OriginallFinal |Original|Final [original|Final |Original
1 2 10 1 19 20
2 3 11 12 20 21
3 4 12 13
4 5 13 14
5 6 14 15
6 7 15 16
7 8 16 17
8 9 17 18
9 10 18 19
NONE

(Assistant Examiner)

(Date)

Total Claims Allowed:
20

/IGREGORY M DESIRE/
Primary Examiner, Art Unit 2664

(Primary Examiner)

05 April 2021

{Date)

O.G. Print Claim(s)
1

O_G. Print Figure
1

U.S. Patent and Trademark Office

Page 3 of 3
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Application/Control No.

Applicant(s)/Patent Under Reexamination

17/155,633 Okazaki, Takeshi
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CPC - Searched*
Symbol Date Examiner
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes  |47/155633 Okazaki, Takeshi
H““H“H H““H ‘ “MW — oot
GREGORY M DESIRE 2664
Search Notes
Search Notes Date Examiner
Updated East (USpat, USpgpub, JPC, EPO, derwent) search history | 04/05/2021 GD
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18}

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submissicn under 37 CFR 1.98)

Application Number 17155633
Filing Date p021-01-22
First Named Inventor ‘ Takeshi Okazaki

Art Unit 2664

Examiner Name | GREGORY M DESIRE
Attorney Docket Number |474139USO4

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
1k Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
/G.M.D/ 1 B823732 B2 P(314-09-02 Adams et al.
/G.M.D/|2 10762571 B2 P020-09-01 | uciani et al.
/G.M.D/ 3 10771748 B2 P020-09-08 Hong

If you wish to add additional U.S. Patent citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code1| Date of cited Document ,
Figures Appear
/G.M.D/| 1 00210089839 A1 |p021-03-25  |Okazaki

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Cite
No

Examiner|
Initial®

Foreign Document
Number3

Country

Code2j

Kind
Codet

Publication

Date Applicant of cited

Document

Name of Patentee or

Pages,Columns,Lines
where Relevant
Passages or Relevant
Figures Appear

Ts

EFS Web 2.1.18
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Application Number 17155633
Filing Date 2021-01-22

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submissicn under 37 CFR 1.99)

First Named Inventor ‘ Takeshi Okazaki

Art Unit | 2664

Examiner Name ‘ GREGORY M DESIRE
Attorney Docket Number | 474139US04

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(pook, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature || /GREGORY M DESIRE/ (04/05/2021) Date Considered ‘ 04/05/2021

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here iff
English language translation is attached.

EFS Web 2.1.18
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Application Number 17155633

Filing Date 2021-01-22

INFORMATION DISCLOSURE

First Named Inventor ‘Takeshi Okazaki

STATEMENT BY APPLICANT | [2664

( Not for submissicn under 37 CFR 1.99)
Examiner Name ‘ GREGORY M DESIRE

Attorney Docket Number |474139USO4

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature INatalie J. Grace/ Date (YYYY-MM-DD) 2021-03-26

Name/Print Natalie J. Grace Registration Number b5803

This collection of information is required by 37 CFR 1.97 and 1.98. 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.§.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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.

EFS Web 2.1.18
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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.8.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.8.C. 552} and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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 UU.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 inspections 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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EAST Search History (Interference)
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IQQueryQuickExport-202104060406
Main Concept Document

US10529029
Title: Platform, systems, and methods for identifying property characteristics and
property feature maintenance through aerial imagery analysis
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AMENDMENT AFTER ALLOWANCE UNDER 37 CFR § 1.312

MAIL STOP ISSUE FEE
COMMISSIONER FOR PATENTS
P.0. BOX 1450

ALEXANDRIA, VIRGINIA 22313

Commissioner:

In response to the Notice of Allowance dated April 9, 2021, please amend the above-
identified application as follows.

Applicant does not believe that any fees are due at this time. If, however, any fees are
required, including fees for extensions of time, then the Commissioner is authorized to charge
such fees to Gardella Grace P.A. deposit account number 601484, referencing docket number
474139US04.

Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims begin on page 3 of this paper.

Remarks begin on page 9 of this paper.
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Attorney Docket Number 474139US04
Amendment after Notice of Allowance

AMENDMENTS TO THE SPECIFICATION

Please amend paragraph 52 of the specification as follows:
[0052] In some implementations, terrestrial images 102d may be used to classify features
difficult to recognize using aerial imagery 102¢. The terrestrial images 102d, in some examples,
can include street view images obtained from a street view service or real estate listing. In some
examples, street view images including a street-facing view of the property location 102b may be
obtained from Google® Street View by Google, Inc., Bing® Maps Streetside by Microsoft Corp.
of Redmond, WA, or Mapillary by Mapillary AB of Sweden. Using a terrestrial image, for
example, the system can identify features such as construction type, cladding, building height,
number of soft stories, number of floors, location coordinates, street name, slope, elevation, year
built, and/or occupancy type. Where the characteristics identifiable via the terrestrial imagery
102d overlap with characteristics identifiable via two-dimensional or three-dimensional aerial
imagery 102c, analysis of terrestrial imagery 102d can be combined with analysis of aerial
imagery, in some embodiments, to increase confidence in identification of the particular
characteristic(s). For example, house siding features may be more easily detected in terrestrial
imagery 102d and/or three-dimensional acrial imagery [[120c]] 102¢ than in two-dimensional

acrial imagery 102c.
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Attorney Docket Number 474139US04
Amendment after Notice of Allowance

AMENDMENTS TO THE CLAIMS

Please amend the claims as follows:

1. (Cancelled)

2. (Allowed) A system for automatically assessing features of a property location
comprising a structure, the system comprising:
processing circuitry; and
a non-transitory computer-readable medium having instructions stored thereon, wherein the
instructions, when executed by the processing circuitry, cause the processing circuitry to
access a plurality of images of the property location including the structure,
apply boundary information to one or more images of the plurality of images to
isolate the property location or the structure thereon within each respective image,
and
classify a condition of one or more property features of the property location, wherein
classifying comprises, for each feature of the one or more features,
extracting the respective feature from each image of at least one image of the
ong or more images,
applying a set of machine learning analysis algorithms to at least a portion of
each image of the at least one image to determine a set of characteristics of
the respective property feature, wherein
each algorithm of the first set of machine learning analysis
algorithms is trained to identify one or more characteristics of

the set of characteristics, and
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Attorney Docket Number 474139US04
Amendment after Notice of Allowance

applying another machine learning analysis algorithm to at least a portion of
cach image of the at least one image to classify a condition of the
respective property feature, wherein
the condition is classified as a respective classification of a set of
possible classifications, and
the another machine learning analysis algorithm is trained to
identify one or more conditions of property locations and/or
structures thereon having the set of characteristics of the

respective property feature.

3. (Allowed) The system of claim 2, wherein the boundary information comprises a shape

map.

4. (Allowed — Currently Amended) The system of claim 2, furthercomprisingselecting

wherein the instructions, when executed by the processing circuitry, cause the processing

circuitry to select the one or more images as a subset of the plurality of images responsive based

at least in part on the boundary information.

5. (Allowed) The system of claim 4, wherein selecting the one or more images comprises

identifying the one or more images as most closely matching the boundary information.

6. (Allowed — Currently Amended) The system of claim 2, wherein applying the boundary

information comprises cropping [[the]] each respective image.
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Attorney Docket Number 474139US04
Amendment after Notice of Allowance

7. (Allowed — Currently Amended) The system of claim 2, wherein the instructions, when
executed by the processing circuitry, cause the processing circuitry to determine at least one
property characteristic of the structure including one or more of an occupancy type, a number of
stories, or a siding type, wherein:

determining the at least one property characteristic comprises, for each characteristic of the at

least one property characteristic,

selecting a given image of the plurality-efimasges at least one image for determining
the respective characteristic, and

applying a machine learning analysis algorithm trained to identify the respective
property characteristic to the given image to determine the respective

characteristic.

8. (Allowed) The system of claim 7, wherein the given image corresponding to a first

property characteristic of the at least one property characteristic is a terrestrial image.

9. (Allowed) The system of claim 2, wherein a first feature of the at least one feature of the

property comprises a natural feature.

10.  (Allowed) The system of claim 9, wherein the instructions, when executed by the
processing circuitry, cause the processing circuitry to determine a distance between the natural

feature and the property.
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Attorney Docket Number 474139US04
Amendment after Notice of Allowance

11. (Allowed) The system of claim 2, wherein assessing a first feature of the at least one
feature of the property comprises comparing the classification of the first feature to a historic

condition classification of the first feature.

12. (Allowed) A method for automatically assessing risk damage to a property, the method
comprising:
accessing, by processing circuitry, a plurality of images of a property location including a
structure;
applying, by the processing circuitry, boundary information to one or more images of the
plurality of images to isolate the property location or the structure thereon within each
respective image; and
classifying, by the processing circuitry, a condition of one or more property features of the
property location, wherein classifying comprises, for each feature of the one or more
features,
adjusting each image of the at least one image to obtain an adjusted image for
analyzing the respective feature,
applying a set of machine learning analysis algorithms to at least a portion of each
image of the at least one adjusted image to determine a set of characteristics of the
respective property feature, wherein
each algorithm of the first set of machine learning analysis algorithms is
trained to identify one or more characteristics of the set of characteristics,

and
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Attorney Docket Number 474139US04
Amendment after Notice of Allowance

applying another machine learning analysis algorithm to at least a portion of each
image of the at least one image to classify a condition of the respective property
feature, wherein
the condition is classified as a respective classification of a set of possible
classifications, and
the another machine learning analysis algorithm is trained to identify one or
more conditions of property locations and/or structures thereon having the

set of characteristics of the respective property feature.

13. (Allowed) The method of claim 12, further comprising applying, by the processing
circuitry, a risk profile corresponding to at least one risk to the property location or the structure
thereon in view of the classification of the condition of each of the one or more property features

to determine a damage risk to the property location.

14.  (Allowed) The method of claim 13, wherein the at least one risk comprises a fire or an

explosion.

15.  (Allowed) The method of claim 13, wherein applying the risk profile comprises modeling

vulnerability of the property location to damage in view of the at least one risk.

16. (Allowed) The method of claim 13, further comprising:

determining a characteristic of a neighboring structure at the geographic region in addition to

the structure;
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Amendment after Notice of Allowance

wherein applying the risk profile comprises applying the risk profile in view of the
classification of the condition of a first feature of the at least one feature and the

characteristic of the neighboring structure.

17. (Allowed — Currently Amended) The method of claim 12, wherein adjusting each image

comprises adjusting color of the at least one image.

18. (Allowed — Currently Amended) The method of claim 12, wherein the [[first]] set of

machine learning analysis algorithms are part of a neural network.

19.  (Allowed) The method of claim 12, further comprising presenting, to a user at a
computing device via a network, a graphical user interface comprising information regarding the

set of characteristics and the condition of each feature of the at least one property feature.

20.  (Allowed) The method of claim 12, further comprising presenting, to a user at a
computing device via a network, a graphical user interface comprising a map view presenting the
structure and at least a portion of the property location, wherein the map view comprises
information regarding risk in view of the condition of each feature of the at least one property

feature and/or cost in view of the condition of each feature.

21.  (Allowed) The method of claim 12, wherein the another machine learning analysis
algorithm is trained to identify a first condition of one or more conditions of the property feature
having at least two characteristics, wherein the at least two characteristics comprises at least two
of the following: a type of material of the property feature, a distance between the property

feature and another feature at the property location, and a shape of the property feature.
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Attorney Docket Number 474139US04
Amendment after Notice of Allowance

REMARKS
Status of the Claims
Claims 2-21 are currently allowed. Claim 1 is cancelled. Claims 4, 6,7, 17, and 18 are

currently amended. The present amendments introduce no new matter.

Amendment to the Specification
The specification as filed is hereby amended to correct a typographical error. No new

matter has been added.

Amendments to the Claims
The claims are hereby amended to correct minor typographical and antecedent basis

errors. No new matter has been added.

No Disclaimers or Disavowals

Although this paper may amend the specification or claims, identify claimed features not
taught or suggested in the prior art, or otherwise distinguish the claimed subject matter from the
prior art, Applicant(s) are not conceding that the subject matter of any previously pending claim
is not patentable over the prior art. Applicant(s) reserve the right to later pursue claims covering
any of the subject matter embraced by the previously pending claims or supported by the
specification and drawings as filed. Accordingly, the Office should not infer from this paper any

disclaimer or disavowal of any subject matter.
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Attorney Docket Number 474139US04
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CONCLUSION

It is believed that the application, as amended, is in condition for issuance. Favorable
reconsideration of this application is respectfully requested. Examiner Desire is encouraged to
contact Representative Natalie Grace at 703-740-4538 should any additional information be

necessary.

Respectfully submitted,

/ Natalie J. Grace /

Natalie J. Grace
Attorney of Record
Registration No. 65,803

Date: April 14, 2021

GARDELLA GRACE P.A.
80 M Street SE, 1% Floor
Washington, DC 20003
Telephone: (703) 556-9600
Facsimile: (703) 740-4541

10
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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.
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signatre __/Natalie J. Grace/ pate April 14, 2021
Typed or printed name Natalie J. Grace Registration No. 65803
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OQFFICE

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
| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
17/155,633 01/22/2021 Takeshi Okazaki 474139US04 5503
146018 7590 05/04/2021 | ey — |
Gardella Grace P.A.
80 M Street SE, 1st Floor DESIRE, GREGORY M
Washington, DC 20003
| ART UNIT | PAPER NUMBER |
2664
| NOTIFICATION DATE | DELIVERY MODE |
05/04/2021 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date” to the
following e-mail address(es):

cofficeaction@appcoll.com
info@gardellagrace.com
ngrace@gardellagrace.com

PTOL-90A (Rev. 04/07)
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Response to Rule 312 Communication

Application No.

Applicant{s)

17/155,633 QOkazaki, Takeshi
Examiner Art Unit | AIA (FITF) Status
GREGORY M DESIRE 2664 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

1. M The amendment filed on 14 April 2021 under 37 CFR 1.312 has been considered, and has been:

a)[dJ entered.

b} entered as directed to matters of form not affecting the scope of the invention.

¢)[J disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.

dy[J disapproved. See explanation below.

e)[J entered in part. See explanation below.

/GREGORY M DESIRE/
Primary Examiner, Art Unit 2664

\.S. Patent and Trademark Office

PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication
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OK to enter
GD

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: |

AON BENFIELD INC. | EXAMINER: DESIRE, GREGORY M
APPLICATION NO.: 17/155,633 | GROUP ART UNIT: 2664

FILED: JANUARY 22, 2021 | DOCKET NO. 474139US04

FOR: PLATFORM, SYSTEMS, AND |
METHODS FOR IDENTIFYING

PROPERTY CHARACTERISTICS AND
PROPERTY FEATURE CONDITIONS
THROUGH AERIAL IMAGERY

ANALYSIS

AMENDMENT AFTER ALLOWANCE UNDER 37 CFR § 1.312

MAIL STOP ISSUE FEE
COMMISSIONER FOR PATENTS
P.0. BOX 1450

ALEXANDRIA, VIRGINIA 22313

Commissioner:

In response to the Notice of Allowance dated April 9, 2021, please amend the above-
identified application as follows.

Applicant does not believe that any fees are due at this time. If, however, any fees are
required, including fees for extensions of time, then the Commissioner is authorized to charge
such fees to Gardella Grace P.A. deposit account number 601484, referencing docket number
474139US04.

Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims begin on page 3 of this paper.

Remarks begin on page 9 of this paper.
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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

17/185,633 ~ GAU: 2684

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number
Filing Date P021-01-22
INFORMATION DISCLOSURE First Named Inventor ‘ Takeshi Okazaki
STATEMENT BY APPLICANT | — |
( Not for submission under 37 CFR 1.99) _
Examiner Name ‘ Gregary Desire
Attorney Docket Number | 474139US04
U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
o e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document .
Figures Appear
1 10311302 P019-06-04 Kottenstette et al.
2 0141872 P015-09-22 Marchisio et al.
3 D569690 P017-02-14 Marchisio et al.
4 0858645 P018-01-02 Malitz
5 0031325 P015-05-12 Duzounis
6 B682079 P014-03-25 Duzounis
7 0589210 P017-03-07 Fsirada et al.
(:hange@)apphed 07,/2018
tp documer] 8 10013774 2a49-87=03 Fstrada et al.
ViV
4/16/2021
EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH.
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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.USDIO.gOV

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/155,633 01/22/2021 Takeshi Okazaki 4741390804
CONFIRMATION NO. 5503
146018 PUBLICATION NOTICE

Gardella Grace P.A.

80 M Street SE, 1st Floor ORI LA RO T AR
000000 2

Washington, DC 20003 255687

Title:PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY CHARACTERISTICS AND
PROPERTY FEATURE CONDITIONS THROUGH IMAGERY ANALYSIS

Publication No.US-2021-0142123-A1
Publication Date:05/13/2021

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

0240



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

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/155,633 06/08/2021 11030491 474139US04 5503
146018 7590 05/19/2021
Gardella Grace P.A.

80 M Street SE, 1st Floor
Washington, DC 20003

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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 Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http:/pair.uspto.gov for additional applicants):

Aon Benfield Inc., Chicago, I1;
Takeshi Okazaki, Tokyo, JAPAN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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PTO/AIA/80 {07-17)

Approved for use through 09/30/2025. OMB 0651-0035

1.8, Patent and Trademark Office; U.5: DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no person is required to respond to a collection of information unless it displays a valid OMB controt number

{ POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO ]

I 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:
Practitioners assaciated with Customer Number: | 51886
OR

D Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Name Registration Name Registration

Number ! Number

As attorney(s} or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment 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(c) to:

X The address associated with Customer Number: 51 886
OR

D Firm or individual name

Address

City State Zip

Country

Telephone Email

Assignee name and address:
& Aon Re, Inc.

200 East Randolph Street, Chicago, Hlinois 60601

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.
SHGNATURE of Assignee of Record
The indivitlual whose signatuse agid tif§§‘m§{sppiised below is authorized to act on behalf of the assigiiee.

- -~ ) & ¥ - §
sgratvre Ky R e e |0t Nuge 15 3024
NameKevin R. Traetow Telephone 45 ) - ¥4 - S#/{} 5§"

Title Co-President

A Federal agency may not conduct or sponsor, and a persen is not required to respond 1o, nor shall a person be sulgect to a penaity for failure to comply with an
information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information colfection has a currently valid OMB8 Control
Number. The OMB Control Number for this information collection is 0651-0035. Public burden for this form is estimated to average 18 minutes per response,
including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the
information collection. Send comments regarding this burden estimate or any other aspect of this informatien collection, including suggestions for reducing this
burden to the Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email
InformationColiection @uspto.gov. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, send to: Commissioner for
Patents, P.0O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, calf 1-800-PT0-9189 and select option 2.
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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. The United States Patent and
Trademark Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTQO's
system of records is used to manage all applicant and owner information including name, citizenship,
residence, post office address, and other information with respect to inventors and their legal representatives
pertaining to the applicant's/owner’s activities in connection with the invention for which a patent is sought or
has been granted. The applicable Privacy Act System of Records Notice for the information collected in this
form is COMMERCE/PAT-TM-7 Patent Application Files, available in the Federal Register at 78 FR 19243
(March 29, 2013). https:/fwww.govinfo.gov/content/pkg/FR-2013-03-29/pdf/2013-07341.pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the event that
the system of records indicates a violation or potential violation of law; 2) a Federal, state, local, or
international agency, in response to its request; 3) a contractor of the USPTO having need for the information
in order to perform a contract; 4) the Department of Justice for determination of whether the Freedom of
Information Act (FOIA) requires disclosure of the record; 5) a Member of Congress submitting a request
involving an individual to whom the record pertains, when the individual has requested the Member's
assistance with respect to the subject matter of the record; 8) a court, magistrate, or administrative tribunal, in
the course of presenting evidence, including disclosures o opposing counsel in the course of settlement
negotiations; 7) the Administrator, General Services Administration (GSA), or their designee, during an
inspection of records conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the
G8A regulations and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be
used to make determinations about individuals; 8) 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)); 9) the Office of
Personnel Management (OPM) for personnel research purposes; and 9) the Office of Management and Budget
(OMB) far legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or
examine your submission, which may result in termination of proceedings, abandonment of the application,
and/or expiration of the patent.

Additional Uses

Additional USPTO uses of the information in this record may include disclosure to: 1) the International Bureau
of the World Intellectual Property Organization, if the record is related to an international appiication filed under
the Patent Cooperation Treaty; 2) the public i) after publication of the application pursuant to 35 U.8.C. 122(b),
ii) after issuance of a patent pursuant to 35 U.S.C. 151, iii) 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 inspections, or an issued patent, or iv) without publication
of the application or patent under the specific circumstances provided for by 37 CFR 1.14(a)(1)(v)-(vii}; and/or
3) the National Archives and Records Administration, for inspection of records.
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PTO/AIA/QE (08-12)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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.

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: Aon Re, Inc.
Application No./Patent No.: 11,030,491 Filed/Issue Date: June 8, 2021

PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY CHARACTERISTICS AND PROPERTY FEATURE CONDITIONS THROUGH IMAGERY ANALYSIS

Titled:
Aon Re, Inc. a corporation
b}
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other patrties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1 From: Vakeshi Okazaki To: Aon Benfield Inc.
The document was recorded in the United States Patent and Trademark Office at
Reel 050623 , Frame 0112 , or for which a copy thereof is attached.
2 From: Aon Benfield Inc. To: Aon Re, Inc.

The document was recorded in the United States Patent and Trademark Office at
Reel 068292 , Frame 0838 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). 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 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTQ. 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 TQO 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-PT0-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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.

3. From:

STATEMENT UNDER 37 CFR 3.73(c)

4. From:

5. From:

6. From:

To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

|:| As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Natalie J. Grace/ September 19, 2024
Signature Date

Natalie J. Grace 65,803

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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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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PTOIAIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 4744384S04 AON00005USC3
Application Number 17/155633

PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY CHARACTERISTICS AND
PROPERTY FEATURE CONDITIONS THROUGH AERIAL IMAGERY ANALYSIS

Application Data Sheet 37 CFR 1.76

Title of Invention

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name
Prefix; Given Name Middle Name Family Name Suffix;
Takeshi Okazaki
Residence Information (Select One) (O US Residency (@ NonUS Residency () Active US Military Service
City |Tokyo Country of Residence | P

Mailing Address of Inventor:

Address 1 Capitol Tower 11F, 2-10-3

Address 2 Nagatacho, Chiyoda-ku

City | Tokyo | State/Province |
Postal Code | 100-0014 | Countryi JP

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[] An Address is being provided for the correspondence Information of this application.
Customer Number 446018 51886
Email Address info@gardeliagrace-com docketing@finchmaloney.cor‘j

Application Information:

PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY CHARACTERISTICS
AND PROPERTY FEATURE CONDITIONS THROUGH AERIAL IMAGERY ANALYSIS

Attorney Docket Number; 4744384864 AONO00005USC3 | Small Entity Status Claimed [ |

Title of the Invention

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 15 Suggested Figure for Publication (if any)
EFS Web 2.2.13
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 474438use4 AON00005USC3

Application Number 171155633

PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY CHARACTERISTICS AND
PROPERTY FEATURE CONDITIONS THROUGH AERIAL IMAGERY ANALYSIS

Application Data Sheet 37 CFR 1.76

Title of Invention

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country N
filed application

Publication Information:
] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (® Customer Number | (O Us Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 146018 51886

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of 16868113 2020-05-06

EFS Web 2.2.13

0248



PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

4741384804 AON00005USC3

Application Number

171155633

Title of Invention
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Prior Application Status | Patented

Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16868113 Continuation of 16733888 2020-01-03 10650285 2020-05-12
Prior Application Status | Patented |
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16733888 Continuation in part of 15714376 2017-09-25 10529029 2020-01-07
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15714376 Claims benefit of provisional 62398665 2016-09-23

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 18, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Application Data Sheet 37 CFR 1.76

Title of Invention

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPQO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)
(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Application Data Sheet 37 CFR 1.76

Title of Invention

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

(® Assignee (O Legal Representative under 35 U.S.C. 117 O Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name AonBenfieldlne. Aon Re, Inc.

Mailing Address Information For Applicant:

Address 1 200 E. Randolph Street

Address 2

City Chicago State/Province IL
Country | us Postal Code 60601
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Application Number 171155633

Title of Invention PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY CHARACTERISTICS AND
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Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application

publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name

AcnBenfieldInc. Aon Re, Inc.

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 200 E. Randolph Street

Address 2

City Chicago State/Province IL
Country us Postal Code 60601
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Natalie J. Grace/ Date (YYYY-MM-DD)| 2024-09-19

First Name | Natalie Last Name | Grace Registration Number | 65,803

Additional Signature may be generated within this form by selecting the Add button.
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Application Number
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Title of Invention

PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY CHARACTERISTICS AND
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This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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.
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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 Theinformation 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 the Freedom of
Information Act requires disclosure of these records.

2. Arecord 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.

3 Arecord 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.

4. Arecord 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).

5. Arecord 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 CooperationTreaty.

6. Arecord 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)).

7. Arecord 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.

8.  Arecord 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 inspections or an issued patent.

9.  Arecord 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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UNITED STATES 0 VA aagDox 1450
PATENT AND TRADEMARK OFFICE AN, Y enio oo
ELECTRONIC ACKNOWLEDGEMENT RECEIPT
APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

17/155,633 09/19/2024 03:08:34 PM Z ET 474139US04

Title of Invention

PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY CHARACTERISTICS
AND PROPERTY FEATURE CONDITIONS THROUGH IMAGERY ANALYSIS

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 11030491
under 35 USC 111(a)

CONFIRMATION # 5503 FILED BY JILLIAN CAREY
PATENT CENTER # 67241469 FILING DATE 01/22/2021
CUSTOMER # 146018 FIRST NAMED  Takeshi Okazaki
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Natalie Grace
ADDRESS
Documents TOTAL DOCUMENTS: 3

SIZE
DOCUMENT PAGES DESCRIPTION (KB)

AONO0OO005USCS3 - Executed

POA- AIA80.pdf 2 Power of Attorney 125 KB
AONO0O0OO5USCS3 - Statement 3 Assignee showing of 111 KB
of Ownership.pdf ownership per 37 CFR 3.73

AONO000SUSCS - SADS - 8 Application Data Sheet 2040 KB

2.pdf

Warning: This is not a USPTO supplied ADS fillable form. Data in the form cannot be
automatically loaded to other USPTO systems.

Digest
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DOCUMENT MESSAGE DIGEST(SHA-512)

AA4ABC75713B2C75CCAD8SACODC39C5255E03A4B65E4669E
E4958C50B785BDFEF490F0F1453DC6ABC04890055DCED783
DDC4671E95E3BC8AFBOCD0O9BOAB8A2D92

2C4AFDDAG6FD39099BA727B73BA03B68D6FADCB158E44B974
E824ESECF729D7298B8DE42738A3826211B6E6701A7C05BE4
AC4E09CFB5F4B20F39855693B7229F6

AONO00005USCS3 - Executed
POA- AIA80.pdf

AONO0005USC3 - Statement of
Ownership.pdf

D6389A3669083573A64760A270D0812D8E6416E3A107B68F3C
0B8D8360F969761B4550D7673444713902FBFDE4E0241128CD
CCD4900B1E853E1D598CB0B504EB

AONO00005USC3 - SADS -
2.pdf

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 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.
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2\ UNITED STATES PATENT AND TRADEMARK OFFIGE

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

[ APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT [ ATTY. DOCKET NO./TITLE |
17/155,633 01/22/2021 Takeshi Okazaki AONO00005USC3
CONFIRMATION NO. 5503
51886 POA ACCEPTANCE LETTER
Finch & Maloney PLLC
50 Commercial St RO ORI
Suite 300 0OC000000078403424

Manchester, NH 03101

Date Mailed: 09/26/2024

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/19/2024.

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.
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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

[ APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT [ ATTY. DOCKET NO./TITLE |
17/155,633 01/22/2021 Takeshi Okazaki 474139US04
CONFIRMATION NO. 5503
146018 POWER OF ATTORNEY NOTICE
Gardella Grace P.A.
80 M Street SE. 15t Floor RO ORI RO
0OC000000078403332

Washington, DC 20003
Date Mailed: 09/26/2024

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 09/19/2024.

* 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.
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