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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)

E\r/ztnl;l:rr:ned Ethan F|e|dman Eﬁ;ﬁ;ﬁ;\/ismal Application Number (if
Inventon: Hand Control Interfaces and Methods

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:

. [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.

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

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

ii. If the 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).

sanawre! EF1IC J. HANSON/ .2022-06-01

E\lParmSTyped) E r| C J . H anson Practitioner 44 ’ 73 8

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.
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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.

Meta Platforms, Inc. - Ex. 1002
Page 3



PTO/AIA/M4 (01-22)
Approved for use through 05/31/2024. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEFARTMENT 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 | 114784-729016

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Hand Ccntrol Interfaces and Metheds in Virtual Reality Environments

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:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
+| [Ethan Fieldman ]

Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | fpainesville State/Province | L Country of Residencé | S

Mailing Address of Inventor:

Address 1 t/o VR-EDU, Inc.

Address 2 2510 NW 16th Ave

City | [Cainesville State/Province | FL
Postal Code 32605 Countryi | us

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 D7148

Email Address patentdocketing@polsinelli.com | AddEmail | |Remove Email

Application Information:

Title of the Invention Hand Caontrol Interfaces and Methods in Virtual Reality Environments

Attorney Docket Number| [114784-728016 Small Entity Status Claimed [X]

Application Type Provisional v
Subject Matter ility v
Total Number of Drawing Sheets (if any) 1 Suggested Figure for Publication (if any)

Meta Platforms, Inc. - Ex. 1002
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PTO/AIAM4 (01-22)

Approved for use through 05/31/2024. 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 | 114784-728016

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Hand Control Interfaces and Methods in Virtual Reality Environments

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.5.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 -
filed application

Publication Information:

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

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

35 U.8.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 D7148

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 v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add hutton.

Meta Platforms, Inc. - Ex. 1002
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PTO/AIA/M4 (01-22)
Approved for use through 05/31/2024. 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 | 114784-729016
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Hand Control Interfaces and Methods in Virtual Reality Environments

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 far priority as required by 35 U.8.C. 118(b) and 37 CFR 1.55. When pricrity is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the infermation will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(1)(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 coffice, 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 Ccnuntryi Filing Date (YYYY-MM-DD) Access Codei (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 AIA (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
[] 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

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Meta Platforms, Inc. - Ex. 1002
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PTO/AIA/M4 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEFARTMENT 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 | 114784-729016
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Hand Control Interfaces and Methods in Virtual Reality Environments

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 (KIPQ), 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
[X] 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
[X] 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.

Meta Platforms, Inc. - Ex. 1002
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PTO/AIA/M4 (01-22)

Approved for use through 05/31/2024. 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 | 114784-729016

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Hand Control Interfaces and Methods in Virtual Reality Environments

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 perscn whe 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 Legal Representative under 35 U.S.C. 117 Joint 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:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name VR-EDU, Inc.

Mailing Address Information For Applicant:

Address 1 P510 NW 16th Avenue

Address 2

City [Sainesville State/Province FL
Country | s Postal Code 32605
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.

Meta Platforms, Inc. - Ex. 1002
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PTO/AIA/M4 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEFARTMENT 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 | 114784-729016

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Hand Control Interfaces and Methods in Virtual Reality Environments

Assignee 1

Complete this section if assighee 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. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by i

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 maore joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/B1) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Eric J. Hanson/ Date (YYYY-MM-DD)| [2022-06-01
First Name | [Eric Last Name | Hanson Registration Number | 44,738
Additional Signature may be generated within this form by selecting the Add button.

Meta Platforms, Inc. - Ex. 1002
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PTO/AIA/M4 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEFARTMENT 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 | 114784-729016

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Hand Control Interfaces and Methods in Virtual Reality Environments

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.

Meta Platforms, Inc. - Ex. 1002
EFS Web22.13 Page 10



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 sclicited 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 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 Cocoperation 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 US.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. 2604 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.5.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.

EFSWeb2243 Meta Platforms, Inc. - Ex. 1002
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention: Hand Control Interfaces and Methods in Virtual Reality Environments
First Named Inventor/Applicant Name: Ethan Fieldman

Filer: Eric J. Hanson

Attorney Docket Number:

Filed as Small Entity

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

Description Fee Code Quantity Amount SuB—sTg(t;)l in
Basic Filing:

UTILITY FILING FEE (ELECTRONIC FILING) 4011 1 80 80

UTILITY SEARCH FEE 2111 1 350 350

UTILITY EXAMINATION FEE 2311 1 400 400

REQUEST FOR PRIORITIZED EXAMINATION 2817 1 2100 2100
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Meta Platforms, Inc. - Ex. 1002
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2930
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Page 13



Electronic Acknowledgement Receipt

EFS ID: 45851086
Application Number: 17830109
International Application Number:
Confirmation Number: 3149

Title of Invention:

Hand Control Interfaces and Methods in Virtual Reality Environments

First Named Inventor/Applicant Name:

Ethan Fieldman

Customer Number:

27148

Filer:

Eric J. Hanson

Filer Authorized By:

Attorney Docket Number:

Receipt Date: 01-JUN-2022
Filing Date:
Time Stamp: 17:43:00

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $2930

RAM confirmation Number E202261H43412688
Deposit Account 501662
Authorized User Eric Hanson

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)
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HAND CONTROL INTERFACES AND METHODS
IN VIRTUAL REALITY ENVIRONMENTS

BACKGROUND OF THE INVENTION

[0001] Virtual reality (VR) environments have grown more realistic and immersive
as VR headsets, controllers, interfaces, processor speeds, data storage and data
transfer technologies have continued to improve. In electronic VR environments,
such as implemented through development tools for the Oculus/Meta Quest platform
(Oculus Platform SDK) by Oculus VR (Irvine, CA) (parent company Meta) there are
both challenges and opportunities for customizing how users interact with the VR
environment depending on whether the user is operating a physical controller device
or using their body, typically their hands.

[0002] In conventional VR systems, such as the Meta Quest 2 platform, users can
use either a physical controller or their hands to select and activate applications that
are typically displayed 2-dimensionally in an application selection interface. In such
conventional VR systems, when the user is using a physical controller they move the
controller or use buttons, joystick, scrolling or similar input controls on the controller
to select and launch an application from an application selection interface in which
applications are displayed similar to application icons on mobile operating systems
on tablets and phones, e.g. Android and Apple iOS. If a user is using their hands to
interact with the application interface in the conventional VR environment, whether
by initially using their hands or setting down the physical controller to switch to
hands, the VR application selection interface remains the same; however, the user
can make a pinch or similar pointing gesture to simulate laser pointing from the
fingertips of the hand recognized by the system for selecting an application for
launch from the display of the plurality of application icons in the VR application
selection interface.

[0003] One of the deficiencies of the VR application selection interface remaining
in the same display format between a user’s use of a physical controller and hands is
that the current “laser pointing” hands experience is that the laser pointing effect can

be slow to be recognized or not even recognized, difficult to quickly and accurately
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choose an application for launch, and be less intuitive for moving between
application selection and applications selection screens as compared to use of the

physical controller for which the application selection interface is more compatible.

SUMMARY OF THE INVENTION

[0004] Embodiments of the invention address these challenges by providing
methods and systems with improved display and functionality of an application
selection interface in a VR environment that changes specifically for use with a
user's hands (or other body parts, e.g. arms, feet, etc..) as compared to a separate
and different application selection interface that is displayed when physical
controllers are used. In embodiments, methods and systems of the invention are
implemented through development tools for the Oculus/Meta Quest platform (Oculus
Platform SDK) by Oculus VR (Irvine, CA) (parent company Meta). It will be
appreciated that the systems and methods, including related displays, user
interfaces, controls and functionalities, disclosed herein may be similarly
implemented on other VR platforms with other VR SDKs and software development
tools known to VR developers.

[0005] In an embodiment of the invention, a first application selection interface is
provided in connection with use of a physical controller or controllers in a VR
environment. The first selection interface may be the same or similar to conventional
VR application selection interfaces, such as implement in the Meta Quest 2 VR
system. When a user initially does not use or switches away from using a physical
controller, to use a user's hands in the VR environment, a second application
selection interface that is better and more intuitively adapted for hand interaction and
control is displayed to the user.

[0006] |In further embodiments, a second and different application selection
interface for use with a user's hands in a VR environment (as compared to a first
application selection interface for use with a physical controller) does not require
laser pointing functionality of conventional VR platforms, but may be presented to
appear to be directly acted upon by the user hands, such as pushing or pulling the

selected application with a hand to launch the application.
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[0007] In embodiments, application icons in the application selection interface
used with hands control may be presented as three-dimensional buttons that a user
may use their hands to press the “application button” to launch a desired application.
In other embodiments application icons may be presented a three-dimensional
levers or switches that can be pulled or flipped to launch the desired application.
[0008] In further embodiments, scrolling arrows may also be presented as three-
dimensional buttons to a user for navigating the application selection interface by
scrolling up and down by selecting the corresponding up or down button, such as by
pushing or pulling the scrolling arrow button. It will be appreciated that the
application icons in the application selection interface will scroll up or down based on
selection of an up or down scrolling arrow.

[0009] In further embodiments, an application selection interface specific for
hands control in a VR environment is displayed to appear at a different distance from
the user in comparison to the application selection interface displayed for use with a
physical controller. For example, a VR platform may calculate, either directly or
indirectly based on arm length, relative arm length, user height, relative user height,
or from average user arm lengths or height, a preferred distance that VR application
selection interface appears closer to the user than an application selection interface
displayed when the user is using a physical controller. In one embodiment, such
distance for a hands-controlled application selection interface may be about half of
an arm length (or relative or average determined arm length) for a user. It will be
appreciated that in other embodiments, other distances from the user to the hands-
controlled application display interface may be implemented for display, including
user-selected distances.

[0010] In embodiments of the invention, an improved hands-control specific
interface may be implemented through (i) a software application running on the VR
platform operating system, (ii) programming of the hands-control interface as a
feature in the VR platform operating system and (iii) other programmed plug-ins and
similar control modifications adapted for use in the VR platform operating system. It
will be appreciated that Oculus/Meta Quest system software based on Android

source code provides one example of a VR platform operating system.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a perspective view of virtual reality application selection interface
for control by a user’s hands that interact with application icons and scrolling arrows

to press and select an application for launch in an embodiment of the invention.

DETAILED DESCRIPTION

[0012] The present invention is directed to methods and interfaces for application
selection in virtual reality environments, such as the Meta Quest 2 platform (Irvine,
CA).

[0013] Typically, a user in a virtual reality platform wears a headset paired with
controllers, such as “touch” controllers, wherein the user interacts with their
environment via the tracking and inputs received from one or both controllers to the
computerized headset running system or operating software. It will be appreciated
that such interaction via controllers includes selection of application icons from an
application selection interface when the user desires to launch and activate a desired
application appearing in the selection interface.

[0014] A conventional alternative way for users to interact with a virtual reality
environment in the Meta Quest 2 platform, includes hand tracking. Hand tracking
may be activated when a user puts down physical device controllers or is not using
the device controllers when beginning interaction in the VR environment. Hand
tracking works by using the inside-out cameras of the VR headset which detects the
position and orientation of the user's hands and the configuration of the user’s
fingers. Once detected, computer vision algorithms track the movement and
orientation of the user's hands. Conventionally, the computer vision then recognizes
pinching and scrolling gestures from a user's hands that appear and operate like
“‘laser hands” for the user to select, scroll and provide control inputs and interact with
the virtual reality environment according to the operating system software for the VR
platform.

[0015] The hand tracking feature of the current Meta Quest 2 platform applied to

application selection, such as a typical application selection interface resembling
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application icons on mobile devices and tablets (e.g. I0S and android application
selection screens) but in a 3D virtual reality environment can be difficult for users to
achieve proper pointing and recognition of the desired control input from the “laser
hand” effect as compared to traditional procedures of tapping a button on an
application selection interface of the mobile device and tablet platforms.

[0016] Referring to FIG. 1, an embodiment of the invention is illustrated wherein
an alternative hand tracking and control interface for selection of an application icon
25 to launch and activate an application is provided in a VR environment to mimic
the look and feel and of tapping or pressing a an application icon from an application
selection interface of mobile device and tablet environments.

[0017] When a user puts down a VR physical device controller or is not using the
VR physical device controller when beginning a VR platform experience, an
application selection interface 10 includes a grid of icons of applications 20 displayed
for a user’'s selection by a user's hand 100 that is tracked by the camera and
computer vision of a VR headset worn by the user. It will be appreciated that in
embodiments of the invention, a hands-control specific interface of the invention may
be implemented through (i) a software application running on the VR platform
operating system, (ii) programming of the hands-control interface as a feature in the
VR platform operating system and (iii) other programmed plug-ins and similar control
modifications adapted for use in the VR platform operating system. It will be
appreciated that Oculus/Meta Quest system software based on Android source code
provides one example of a VR platform operating system that may be modified to
add or provide an alternative of the hands-control interface of the invention.

[0018] In a preferred embodiment, scroll buttons or representations are displayed
as an up arrow 30 and a down arrow 35. The user’s hands 100 can use a finger to
push those buttons 30 and 35 to scroll among the application icons 20 of the
application selection interface 10 to choose an application for launching. To the user
the selection of desired application, such as education application icon 25, mimics
pushing a button in the real world, including pushing a scroll button 30 and 35 or an

application icon 25.
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[0019] In some embodiments, If the users returns to use of a physical controller,
the scroll buttons up 30 and down 35 may be programmed to disappear as push
buttons since they button pushing experience would no longer be relevant.

[0020] Unlike the pinching of fingers to provide a laser-pointing experience in
prior art hands tracking of the Meta Quest 2 platform, a user of the present invention
for hands control with an application selection interface simply moves their hand 100
and finger over a desired application icon 25 among a plurality of application icons
20 displayed in the application selection interface 10, and simply pushes the desired
application icon 25 as a button to launch the application. The camera tracking and
computer vision algorithm in the VR platform activates the “pressed’ application
when detected. To the user, the experience is more similar to pressing application
icons in a mobile device or table environment.

[0021] In embodiments of the invention, the application icons 20 could be
represented as 2-dimensional (2D) application icons that become 3D buttons. When
a user is in the hands-control interface of the present invention, the application icons
20 can lift up from 2D display to being displayed as a 3D button, so that it is clear to
a user that they can push the application icon 20 as a button down with the user’s
finger on the user’s hand 100.

[0022] In some embodiments, a user does not need to set down controllers or
gesture to activate the hands-control and application selection interface of the
invention, but could choose from a settings display, such as at the bottom of the
user's VR environment display and select activation of the desired hands-control
feature.

[0023] In further embodiments, a user could select menus and settings features
that are not necessarily applications in a similar manner of hands-control selecting
an icon representing a menu item or setting. For example, a Wi-Fi settings button
might change from a 2D to 3D display, so a user knows that the setting can be
activated as pressed from the user's hands 100 instead of physical device
controllers.

[0024] In some embodiments, pulling and sliding actions from a user’'s hand 100

might be implemented in the VR platform instead of button pressing depending on
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the desired action of the user. For example, a user could grab an application icon 20
or between application icons and move the user's hand up or down to cause the
application grid to scroll up or down respectively. That is, the user user’s their hand
100 to grab something that is displayed to the user and move it up or down, like how
someone might grab a huge classroom chalkboard or window to slide it up or down
in the real world.

[0025] In further embodiments of the invention, when a user is in the hands-
control interface for application selection, the interface applications grid and settings
button appears to move toward the user after calculating about how long the user’s
arms are -- such as (i) based on average American height or; (ii) based on how far
away physical controllers were when dangling at the user’s side or; (iii) based on a
user’'s height since that dimension can be used determine arm length. It will be
appreciated that other methods for calculating a preferred distance for an application
selection interface 10 to be displayed relative to the user hands 100 may be utilized,
with the intention that the user perceives an ability to reach and press or grab or
otherwise interact with the application icons 20 or similar menus and settings feature
and buttons as an alternative to controller operation and laser-hands interaction.
[0026] Various embodiments of the invention have been described. It will,
however, be evident that various modifications and changes may be made thereto,
and additional embodiments may be implemented, without departing from the
broader scope of the invention as set forth by the claims. This specification is to be

regarded in an illustrative rather than a restrictive sense.
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CLAIMS

What is claimed is:

1. An application selection interface comprising:

a plurality of software application icons displayed in a virtual reality

environment to a user using a virtual reality hardware device; and

at least one software application icon of the plurality of software icons
operatively linked to launch a respective software application when interacted with by
a pushing, pulling, tapping, pressing or sliding action of a body part of the user

directly on the application icon.

1. The application selection interface of claim 1, wherein the at least one
software application icon is displayed as 3-dimensional button that launches a

respective software application when pressed by the user’s hand or finger.

2. The application selection interface of claim 2, further comprising up and down
arrows displayed as buttons adjacent the plurality of software application icons,
wherein the up and down arrows are operatively linked to scrolling the plurality of

software application icons when directly interacted with by a user’'s hand or finger.

3. The application selection interface of claim 1, further comprising up and down
arrows displayed as buttons adjacent the plurality of software application icons,
wherein the up and down arrows are operatively linked to scrolling the plurality of

software application icons when directly interacted with by a user’'s hand or finger.

4. The application selection interface of claim 4, wherein the plurality of software
application icons are displayed within an apparent distance of a user's arm length to

the user.

. The application selection interface of claim 1, wherein the plurality of software
application icons are displayed within an apparent distance of a user's arm length to

the user.
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6. The application selection interface of claim 2, wherein the plurality of software
application icons are displayed within an apparent distance of a user's arm length to

the user.

7. The application selection interface of claim 3, wherein the plurality of software
application icons are displayed within an apparent distance of a user's arm length to

the user.
8. An application selection interface comprising:

a plurality of icons each representing at least one of a software application
and a virtual reality platform system setting displayed in a virtual reality environment

to a user using a virtual reality hardware device;

a first icon of the plurality of icons representing a virtual reality platform
system setting operatively linked to activate a setting when interacted with by a
pushing, pulling, tapping, pressing or sliding action of a body part of the user directly

on the first icon; and

a second icon of the plurality of icons representing a software application
operatively linked to launch a software application when interacted with by a
pushing, pulling, tapping, pressing or sliding action of a body part of the user directly

on the second icon.

9. The application selection interface of claim 8, wherein the first icon is
displayed as a 3-dimensional button that activates a virtual reality platform system
setting when pressed by the user’s hand or finger and the second icon is displayed
as a 3-dimensional button that launches a software application when pressed by the

user’'s hand or finger.

10.  The application selection interface of claim 9, wherein the plurality of icons are

displayed within an apparent distance of a user's arm length to the user.

11.  The application selection interface of claim 8, wherein the plurality of icons are

displayed within an apparent distance of a user's arm length to the user.

9
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12. A method for providing an interactive control interface in a virtual reality

environment comprising:

detecting that a user using a virtual reality environment via a virtual reality
hardware device is not using or has discontinued use of a physical device controller

used to interact with the virtual reality environment;

displaying to the user a plurality of icons each representing at least one of a

software application and a virtual reality platform system setting after said detecting;

receiving a control input selecting a chosen icon from the user that appears as

a direct touching body interaction from the user to the icon;

launching, in response to receiving the control input, a respective software
application that is linked to the chose icon if the icon represents a software

application; and

activating, in response to receiving the control input, a virtual reality platform
system setting that is linked to the chosen icon if the icon represents a virtual reality

platform system setting.

13. The method of claim 12, wherein the chosen icon is displayed as a 3-
dimensional button that (i) activates a virtual reality platform system setting when
pressed by the user's hand or finger if the chosen icon represents a virtual reality
platform system setting and (ii) launches a software application when pressed by the

user’'s hand or finger if the chosen icon represents a software application.

14.  The method of claim 13, further comprising up and down arrows displayed as
buttons adjacent the plurality of icons, wherein the up and down arrows are
operatively linked to scrolling the plurality of icons when directly interacted with by a

user’'s hand or finger.

15. The method of claim 14, further comprising determining an apparent distance
relative to the user that the plurality of icons should be displayed to be within a

touching distance of the user.

10
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16. The method of claim 15, wherein the apparent distance is determined based

on an arm’s length of a user.

17.  The method of claim 15, wherein the apparent distance is determined based

on a height of the user.

18. The method of claim 15, wherein the apparent distance is determined based
on a predetermined value representing average arms’ length for a predetermined

group of persons.

19.  The method of claim 12, further comprising determining an apparent distance
relative to the user that the plurality of icons should be displayed to be within a

touching distance of the user.

20.  The method of claim 12, further comprising determining an apparent distance
relative to the user that the plurality of icons should be displayed to be within a

touching distance of the user.

11
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ABSTRACT

A selection interface and method for a user in a virtual reality environment to
select a software application for launch or a virtual reality system setting for
activation by directly touching and interacting with an application or setting icon

displayed to the user.

12
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license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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 U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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SEARCH FEE
o o o N/A N/A N/A 350 N/A
EXAMINATION FEE
(37 GFR 1.16(0). (5. of (a) N/A N/A N/A 400 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 21 minus 20 = 1 50 - 50 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = 240 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
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P.O. Box 1450
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WWwWw.uspto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO.
17/830,109 06/01/2022 Ethan Fieldman 114784-729016 3149
27148 50 07/01/2022 | AMINGR
POLSINELLI PC (Main Customer Number)
PO Box 140310
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| ART UNIT | PAPER NUMBER
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07/01/2022 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):

patentdocketing @polsinelli.com
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Application No. Applicant(s)

17/830,109 Fieldman, Ethan

Decision Granting Request for

Prioritized Examination (Track /) Examiner Art Unit AlA (FITF) Status
FIKIRTE A GEREMEW OMBL Yes

1. THE REQUEST FILED 01 June 2022 IS GRANTED .

The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track ).
B. O for an application undergoing continued examination (RCE).

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendment to amend the application to contain more than four
independent claims, more than thirty total claims , or a multiple dependent claim;

filing a request for continued examination ;
filing a notice of appeal;

filing a request for suspension of action;
mailing of a notice of allowance;

mailing of a final Office action;

I o mm©o O

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to FIKIRTE GEREMEW at (703)
756-1930. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/FIKIRTE A GEREMEW/
PROGRAM SUPPORT ASSISTANT, OMBL

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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following e-mail address(es):
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Application No. Applicant(s)

17/830,109 Fieldman, Ethan
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
DANIEL RODRIGUEZ 2175 Yes

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 01 June 2022.
0J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(J This action is FINAL. 2b) ¥ This action is non-final.

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

4)(J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s)  1-20 is/are pending in the application.

5a) Of the above claim(s) __is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 1-20 is/are rejected.
8) (O Claim(s) ___is/are objected to.
9) (O Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, 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.

Application Papers
10)(0 The specification is objected to by the Examiner.
11)(J The drawing(s) filedon _____is/are: a){] accepted or b)(]J objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

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

a)dd All b)) Some*™  ¢)J None of the:
1.0 Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 3) ([ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date

2) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:

Paper No(s)/Mail Date __

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20220719
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Application/Control Number: 17/830,109 Page 2
Art Unit: 2175

DETAILED ACTION
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AIA.

This action is responsive to the Application filed on 06/01/2022.
e Claims 1-20 are pending in the case.

e Claims 1, 8 and 12 are independent claims.

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing outand distinctlyclaiming the subject matter which the inventor or a jointinventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specificationshall conclude with one or more claims particuladypointing outand distinctly
claiming the subjectmatter which the applicantregards as his invention.

Claims 1-7 rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second
paragraph, as being indefinite for failing to particularly point out and distinctly
claim the subject matter which the inventor or a joint inventor (or for applications

subject to pre-AlA 35 U.S.C. 112, the applicant), regards as the invention.

Claim 1:

There are two instance of claim 1. Examiner suggested cancelling the second

instance of claim 1.

Claim 2:
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Claim 2 depends on claim 2. Examiner suggests changing the dependency of

claim 2.

Claim 3:

Claim 3 depends on claim 1, however, there are two instances of claim 1.

Claim 4:
Claim 4 depends on claim 4. Examiner suggests changing the dependency of

claim 2.

Claim 5:

Claim 5 depends on claim 1, however, there are two instances of claim 1.

Claims 6 and 7:
Claims 6 and 7 are rejected for fully incorporating the deficiency of their

respective base claims.

Claim Rejections - 35 USC § 102
In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same under either status.
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Application/Control Number: 17/830,109 Page 4
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The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that
form the basis for the rejections under this section made in this Office action:

A personshall be entitled to a patentunless —

(a)(1) the claimed invention was patented, described in a printed publication, orin publicuse,
on sale, orotherwise available to the public before the effective filing date of the claimed
invention.

Claim(s) 1 is/are rejected under 35 U.S.C. 102(a)(1) as being anticipated by
Fukushima et al. (US 6,346,929 B1, published 02/12/2002, hereinafter

“Fukushima”).

Independent Claim 1:
Fukushima discloses an application selection interface comprising:

e a plurality of software application icons displayed in a virtual reality
environment to a user using a virtual reality hardware device (Fukushima:
Fig. 6, column 6 lines 22-42 and column 7 lines 48-59); and

e at least one software application icon of the plurality of software icons
operatively linked to launch a respective software application when
interacted with by a pushing, a pulling, tapping, pressing or sliding action
of a body part of the user directly on the application icon (Fukushima:
Figs. 7-10B, column 7 lines 60-67, column 8 lines 1-5 and 42-67 and

column 9 lines 1-47).
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Claim Rejections - 35 USC § 103
In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention maynotbe obtained, notwithstanding thatthe claimed
invention is not identicallydisclosed as setforth in section 102, if the differences between the
claimed invention and the prior artare such thatthe claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinaryskill inthe art to which the claimed invention pertains. Patentabilityshall notbe
negated by the mannerinwhich the invention was made.

Claim(s) 1 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Fukushima in view of Yu Zhan et al. (WO 2022/047436, published 03/03/2022,

hereinafter “Zhan”).

Dependent Claim 1:

The rejection of independent claim 1 is incorporated. Fukushima further teaches
an interface where the at least one software application icon is displayed as button that
launches a respective software application when pressed by the user’s hand or finger
(Fukushima: Figs. 7-10B, column 7 lines 60-67, column 8 lines 1-5 and 42-67 and
column 9 lines 1-47).

Fukushima does not appear to expressly teach an interface wherein the button is

a three-dimensional button.

Meta Platforms, Inc. - Ex. 1002
Page 43
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However, Zhan teaches an interface wherein the button is a three-dimensional
button (Zhan: 9§ [0077].).

Accordingly, it would have been obvious to one of ordinary skill in the art, before
the effective filing date of the claimed invention, to modify the interface of Fukushima
wherein the button is a three-dimensional button, as taught by Zhan.

One would have been motivated to make such a combination in order to improve

the user’s experience by providing a more effective representation for the application

(Zhan: 9§ [0077]).

Claim(s) 2 and 3 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Fukushima in view of Zhan and further in view of Tome etal. (US 2017/0336882

A1, published 11/23/2017, hereinafter “Tome”).

Claims 2 and 3:

The rejections of independent claim 1 and dependent claim 1 are incorporated.
Fukushima does not appear to expressly teach an interface further comprising up and
down arrows displayed as buttons adjacent the plurality of software application icons,
wherein the up and down arrows are operatively linked to scrolling the plurality of
software application icons when directly interacted with by a user's hand or finger.

However, Zhan teaches a method wherein the user can provide input to scroll the
plurality of software application icons (The user can provide a swipe gesture to view

another page of application icons, Zhan: § [0077].).
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Accordingly, it would have been obvious to one of ordinary skill in the art, before
the effective filing date of the claimed invention, to modify the interface of Fukushima
wherein the user can provide input to scroll the plurality of software application icons, as
taught by Zhan.

One would have been motivated to make such a combination in order to improve
the user’s experience by providing an effective means for accessing a larger set of
application icons (Zhan: § [0077]).

Fukushima in view of Zhan does not appear to expressly teach an interface
wherein the scrolling is performed by directly interacting with up and down arrows
displayed as buttons adjacent the plurality of software application icons.

However, Tome teaches an interface wherein the scrolling is performed by
directly interacting with up and down arrows displayed as buttons adjacent the plurality
of scrollable objects (Tome: Fig. 8, § [0076]-[0077]).

Accordingly, it would have been obvious to one of ordinary skill in the art, before
the effective filing date of the claimed invention, to modify the interface of Fukushima in
view of Zhan wherein the scrolling is performed by directly interacting with up and down
arrows displayed as buttons adjacent the plurality of scrollable objects, as taught by
Tome.

One would have been motivated to make such a combination in order to improve
the user’s experience by providing a better visual indication of the scrolling functionality
(Tome: Fig. 8, §[0076]-[0077]).

In combination, Fukushima in view of Zhan and further in view of Tome teaches

an interface further comprising up and down arrows displayed as buttons adjacent the
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plurality of software application icons, wherein the up and down arrows are operatively
linked to scrolling the plurality of software application icons when directly interacted with
by a user's hand or finger (The user can scroll the application icons (scrollable objects),
Zhan: §[0077]. A scrolling operation can be performed by selecting up and down
arrows that are displayed adjacent to the scrollable objects, Tome: Fig. 8, §[0076]-
[0077]. Arrows can be selected by the user directly interacting with the arrows with the

user’s finger, Fukushima: Fig. 5, column 7 lines 16-39.).

Claim(s) 4 and 5 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Fukushima in view of Noda et al. (US 2012/0047465 Al, published 02/23/2012,

hereinafter “Noda”).

Claims 4 and 5:

The rejection of claim 1 is incorporated. Although, Examiner considers the
software application icons of Fukushima to necessarily be within the user’s reach since
the user needs to place his/her finger within the display area of the application icon in
order to select said application icon, for the sake of argument Examiner provides Noda.

Noda teaches an interface wherein the plurality of icons are displayed within an
apparent distance of a user’s arm length to the user (Noda: Fig. 3, §[0057]-[0060]).

Accordingly, it would have been obvious to one of ordinary skill in the art, before
the effective filing date of the claimed invention, to modify the interface of Fukushima
wherein the plurality of icons are displayed within an apparent distance of a user’s arm

length to the user, as taught by Noda.
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One would have been motivated to make such a combination in order to ensure
the user can reach the displayed objects (Noda: Fig. 3, § [0057]-[0060]).

In implementing the arrangement feature of Noda into the invention of
Fukushima, the icons arranged within the arm’s length of the user (as taught by Noda)
would correspond to application icons since the icons arranged in the virtual space of
Fukushima correspond to application icons. Accordingly, in combination Fukushima in
view of Noda teaches an interface wherein the plurality of software application icons are

displayed within an apparent distance of a user's arm length to the user.

Claim(s) 6 and 7 is/are rejected under 35 U.S.C. 103 as being unpatentable over

Fukushima in view of Zhan, further in view of Tome and further in view of Noda.

Claims 6 and 7:

The rejection of claims 2 and 3 are incorporated. Although, Examiner considers
the software application icons of Fukushima to necessarily be within the user’s reach
since the user needs to place his/her finger within the display area of the application
icon in order to select said application icon, for the sake of argument Examiner provides
Noda.

Noda teaches an interface wherein the plurality of icons are displayed within an
apparent distance of a user’s arm length to the user (Noda: Fig. 3, §[0057]-[0060]).

Accordingly, it would have been obvious to one of ordinary skill in the art, before

the effective filing date of the claimed invention, to modify the interface of Fukushima in
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view of Zhang and further in view of Tome wherein the plurality of icons are displayed
within an apparent distance of a user’s arm length to the user, as taught by Noda.

One would have been motivated to make such a combination in order to ensure
the user can reach the displayed objects (Noda: Fig. 3, § [0057]-[0060]).

In implementing the arrangement feature of Noda into the invention of Fukushima
in view of Zhang and further in view of Tome, the icons arranged within the arm’s length
of the user (as taught by Noda) would correspond to application icons since the icons
arranged in the virtual space of Fukushima correspond to application icons.

Accordingly, in combination Fukushima in view of Zhang, further in view of Tome and
further in view of Noda teaches an interface wherein the plurality of software application

icons are displayed within an apparent distance of a user's arm length to the user.

Claim(s) 8 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Fukushima in view of Sztuk et al. (US 11,086,392 B1, published on 08/10/2021,

hereinafter “Sztuk”).

Independent Claim 8:
Fukushima discloses an application selection interface comprising:
e a plurality of icons each representing at least one of a software application
and a virtual reality platform system setting displayed in a virtual reality
environment to a user using a virtual reality hardware device (Fukushima:

Fig. 6, column 6 lines 22-42 and column 7 lines 48-59); and
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a second icon of the plurality of icons representing a software application
operatively linked to launch a software application when interacted with by
a pushing, pulling, tapping, pressing or sliding action of a body part of the
user directly on the second icon (Fukushima: Figs. 7-10B, column 7 lines

60-67, column 8 lines 1-5 and 42-67 and column 9 lines 1-47).

Fukushima does not appear to expressly teach an interface comprising:

a first icon of the plurality of icons representing a virtual reality platform
system setting operatively linked to activate a setting when interacted with
by a pushing, pulling, tapping, pressing or sliding action of a body part of

the user directly on the first icon.

However, Sztuk teaches an interface comprising:

a first icon of the plurality of icons representing a virtual reality platform
system setting operatively linked to activate a setting when interacted with
by a pushing, pulling, tapping, pressing or sliding action of a body part of
the user directly on the firsticon (The user is presented with selectable
setting icons via the virtual reality platform system, Sztuk: Fig. 4, column
5 lines 62-67 and column 6 lines 1-57. The user can select objects by
touching the object with the user’s fingers, Sztuk: column 3 lines 33-46,

column 4 lines 55-67, column 5 lines 1-46 and column 10 lines 21-30.).

Accordingly, it would have been obvious to one of ordinary skill in the art, before

the effective filing date of the claimed invention, to modify the interface of Fukushima to

comprise:
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e a first icon of the plurality of icons representing a virtual reality platform
system setting operatively linked to activate a setting when interacted with
by a pushing, pulling, tapping, pressing or sliding action of a body part of
the user directly on the first icon, as taught by Sztuk.

One would have been motivated to make such a combination in order to improve
the user’s experience by providing the user with greater control over display parameters
associated with the virtual images (Sztuk: Fig. 4, column 3 lines 33-46, column 4 lines
55-67, column 5 lines 1-46 and lines 62-67, column 6 lines 1-57and column 10 lines 21-

30).

Claim(s) 9 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Fukushima in view of Sztuk, further in view of Zhan and further in view of Baic

(US 2016/0004300 A1, published 01/07/2016, hereinafter “Baic”.

Claim 9:

The rejection of claim 8 is incorporated. Fukushima in view of Sztuk further
teaches an interface wherein the first icon is displayed as a button that activates a
virtual reality platform system setting when pressed by the user's hand or finger and the
second icon is displayed as a button that launches a software application when pressed
by the user's hand or finger (Fukushima: Figs. 7-10B, column 7 lines 60-67, column 8
lines 1-5 and 42-67 and column 9 lines 1-47; Sztuk: Fig. 4, column 3 lines 33-46,
column 4 lines 55-67, column 5 lines 1-46 and lines 62-67, column 6 lines 1-57and

column 10 lines 21-30).
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However, Zhan teaches an interface wherein the second icon is displayed as a
three-dimensional button (Zhan: 9§ [0077].).

Accordingly, it would have been obvious to one of ordinary skill in the art, before
the effective filing date of the claimed invention, to modify the interface of Fukushima
wherein the second icon is displayed as a three-dimensional button, as taught by Zhan.

One would have been motivated to make such a combination in order to improve
the user’s experience by providing a more effective representation for the application
(Zhan: q[0077]).

Fukushima in view of Zhan does not appear to expressly teach an interface
wherein the first icon is displayed as a three-dimensional button.

However, Baic teaches an interface wherein the first icon is displayed as a three-
dimensional button (Baic: Fig. 33, § [0126], [0145], [0183]).

Accordingly, it would have been obvious to one of ordinary skill in the art, before
the effective filing date of the claimed invention, to modify the interface of Fukushima
wherein the first icon is displayed as a three-dimensional button, as taught by Zhan.

One would have been motivated to make such a combination in order to improve

the user’s experience by providing a more effective representation for the application

(Baic: Fig. 33, q[0126], [0145], [0183]).

Claim(s) 10 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Fukushima in view of Sztuk, further in view of Zhan, further in view of Baic and

further in view of Noda.
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Claim 10:

The rejection of claim 9 is incorporated. Although, Examiner considers the
software application icons of Fukushima to necessarily be within the user’s reach since
the user needs to place his/her finger within the display area of the application icon in
order to select said application icon, for the sake of argument Examiner provides Noda.

Noda teaches an interface wherein the plurality of icons are displayed within an
apparent distance of a user’s arm length to the user (Noda: Fig. 3, 4 [0057]-[0060]).

Accordingly, it would have been obvious to one of ordinary skill in the art, before
the effective filing date of the claimed invention, to modify the interface of Fukushima in
view of Sztuk, further in view of Zhan and further in view of Baic wherein the plurality of
icons are displayed within an apparent distance of a user’s arm length to the user, as
taught by Noda.

One would have been motivated to make such a combination in order to ensure
the user can reach the displayed objects (Noda: Fig. 3, § [0057]-[0060]).

In implementing the arrangement feature of Noda into the invention of Fukushima
in view of Sztuk, further in view of Zhan and further in view of Baic, the icons arranged
within the arm’s length of the user (as taught by Noda) would correspond to application
icons since the icons arranged in the virtual space of Fukushima correspond to
application icons. Accordingly, in combination Fukushima in view of Sztuk, further in
view of Zhan, further in view of Baic and further in view of Noda teaches an interface
wherein the plurality of software application icons are displayed within an apparent

distance of a user's arm length to the user.
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Claim(s) 11 is/are rejected under 35 U.S.C. 103 as being unpatentable over

Fukushima in view of Sztuk and further in view of Noda.

Claim 11:

The rejection of claim 8 is incorporated. Although, Examiner considers the
software application icons of Fukushima to necessarily be within the user’s reach since
the user needs to place his/her finger within the display area of the application icon in
order to select said application icon, for the sake of argument Examiner provides Noda.

Noda teaches an interface wherein the plurality of icons are displayed within an
apparent distance of a user’s arm length to the user (Noda: Fig. 3, §[0057]-[0060]).

Accordingly, it would have been obvious to one of ordinary skill in the art, before
the effective filing date of the claimed invention, to modify the interface of Fukushima in
view of Sztuk wherein the plurality of icons are displayed within an apparent distance of
a user’s arm length to the user, as taught by Noda.

One would have been motivated to make such a combination in order to ensure
the user can reach the displayed objects (Noda: Fig. 3, § [0057]-[0060]).

In implementing the arrangement feature of Noda into the invention of Fukushima
in view of Sztuk, the icons arranged within the arm’s length of the user (as taught by
Noda) would correspond to application icons since the icons arranged in the virtual
space of Fukushima correspond to application icons. Accordingly, in combination
Fukushima in view of Sztuk and further in view of Noda teaches an interface wherein
the plurality of software application icons are displayed within an apparent distance of a

user's arm length to the user.
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Claim(s) 12 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Fukushima in view of Ravasz et al. (US 11,086,406 B1, issued 08/10/2021,

hereinafter “Ravasz”).

Independent Claim 12:
Fukushima discloses method comprising:

e displaying to the user a plurality of icons each representing at least one of
a software application and a virtual reality platform system setting
(Fukushima: Fig. 6, column 6 lines 22-42 and column 7 lines 48-59); and

e receiving a control input selecting a chosen icon from the user that
appears as a direct touching body interaction from the user to the icon;
launching, in response to receiving the control input, a respective software
application that is linked to the chosen icon if the icon represents a
software application (Fukushima: Figs. 7-10B, column 7 lines 60-67,
column 8 lines 1-5 and 42-67 and column 9 lines 1-47); and

e activating, in response to receiving the control input, a virtual reality
platform system setting that is linked to the chosen icon if the icon
represents a virtual reality platform system setting (The broadest
reasonable interpretation of a method (or process) claim having contingent
limitations requires only those steps that must be performed and does not

include steps that are not required to be performed because the
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condition(s) precedent are not met. Accordingly, this limitation is not
required by the broadest reasonable interpretation of the claim limitation.).
Fukushima does not appear to expressly teach a method comprising:
e (detecting that a user using a virtual reality environment via a virtual reality
hardware device is not using or has discontinued use of a physical device

controller used to interact with the virtual reality environment; and

e wherein the displaying is performed after the detecting.

However, Ravasz teaches a method comprising:

e (detecting that a user using a virtual reality environment via a virtual reality
hardware device is not using or has discontinued use of a physical device
controller used to interact with the virtual reality environment (The artificial
reality system can use different input modalities such as both controllers
and hand gestures wherein a hand input modality can become the active
modality based on current application requirements, Ravasz: column 9
lines 14-33. Examiner considers a determination that the current modality
is a hand input modality to be equivalent to detecting that a user is not
using a physical device controller used to interact with the virtual reality
environment.).

Accordingly, it would have been obvious to one of ordinary skill in the art, before
the effective filing date of the claimed invention, to modify the method of Fukushima to
comprise:

e (detecting that a user using a virtual reality environment via a virtual reality

hardware device is not using or has discontinued use of a physical device
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controller used to interact with the virtual reality environment, as taught by
Ravasz.

One would have been motivated to make such a combination in order to provide
access to the most useful input modality for a particular usage context (Ravasz: column
9 lines 14-33.).

In combination, Fukushima in view of Ravasz teaches a method wherein the
displaying is performed after the detecting (Examiner does not interpret the claim to
indicate that the detecting causes the displaying, but rather that the displaying can
either begin displaying or continue to display after the detecting. The system can detect
that the hand modality is active (detecting that a user is not using a physical device
controller used to interact with the virtual reality environment) based on the current
application requirements, Ravasz: column 9 lines 14-33. The current application
requirements (which includes displaying a plurality of icons) requires hand input
gestures, Fukushima: Figs. 7-10B, column 7 lines 60-67, column 8 lines 1-5 and 42-67

and column 9 lines 1-47.)

Claim(s) 13 is/are rejected under 35 U.S.C. 103 as being unpatentable over

Fukushima in view of Ravasz and further in view of Zhan.

Claim 13:
The rejection of claim 12 is incorporated. Fukushima in view of Ravasz further

teaches a method wherein the chosen icon is displayed as a button that:
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(i) activates a virtual reality platform system setting when pressed by the
user's hand or finger if the chosen icon represents a virtual reality platform
system setting (The broadest reasonable interpretation of a method (or
process) claim having contingent limitations requires only those steps that
must be performed and does not include steps that are not required to be
performed because the condition(s) precedent are not met. Accordingly,
this limitation is not required by the broadest reasonable interpretation of
the claim limitation.) and

(i) launches a software application when pressed by the user's hand or
finger if the chosen icon represents a software application (Fukushima:
Figs. 7-10B, column 7 lines 60-67, column 8 lines 1-5 and 42-67 and
column 9 lines 1-47).

Fukushima does not appear to expressly teach a method wherein the button is a
three-dimensional button.

However, Zhan teaches a method wherein the button is a three-dimensional
button (Zhan: 9§ [0077].).

Accordingly, it would have been obvious to one of ordinary skill in the art, before
the effective filing date of the claimed invention, to modify the method of Fukushima
wherein the button is a three-dimensional button, as taught by Zhan.

One would have been motivated to make such a combination in order to improve
the user’s experience by providing a more effective representation for the application

(Zhan: 9 [0077]).
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Claim(s) 14 is/are rejected under 35 U.S.C. 103 as being unpatentable over

Fukushima in view of Ravasz, further in view of Zhan and furtherin viewof Tome.

Claim 14:

The rejection of claim 13 is incorporated. Fukushima in view of Ravasz does not
appear to expressly teach a method further comprising up and down arrows displayed
as buttons adjacent the plurality of icons, wherein the up and down arrows are
operatively linked to scrolling the plurality icons when directly interacted with by a user's
hand or finger.

However, Zhan teaches a method wherein the user can provide input to scroll the
plurality of icons (The user can provide a swipe gesture to view another page of icons,
Zhan: §[0077].).

Accordingly, it would have been obvious to one of ordinary skill in the art, before
the effective filing date of the claimed invention, to modify the method of Fukushima in
view of Ravasz wherein the user can provide input to scroll the plurality of icons, as
taught by Zhan.

One would have been motivated to make such a combination in order to improve
the user’s experience by providing an effective means for accessing a larger set of
icons (Zhan: §[0077]).

Fukushima in view of Ravasz and further in view of Zhan does not appear to
expressly teach an method wherein the scrolling is performed by directly interacting with

up and down arrows displayed as buttons adjacent the plurality of icons.

Meta Platforms, Inc. - Ex. 1002
Page 58



Application/Control Number: 17/830,109 Page 21
Art Unit: 2175

However, Tome teaches an method wherein the scrolling is performed by directly
interacting with up and down arrows displayed as buttons adjacent the plurality of
scrollable objects (Tome: Fig. 8, §[0076]-[0077]).

Accordingly, it would have been obvious to one of ordinary skill in the art, before
the effective filing date of the claimed invention, to modify the interface of Fukushima in
view of Ravasz and further in view of Zhan wherein the scrolling is performed by directly
interacting with up and down arrows displayed as buttons adjacent the plurality of
scrollable objects, as taught by Tome.

One would have been motivated to make such a combination in order to improve
the user’s experience by providing a better visual indication of the scrolling functionality
(Tome: Fig. 8, §[0076]-[0077]).

In combination, Fukushima in view of Ravasz, further in view of Zhan and further
in view of Tome teaches an interface further comprising up and down arrows displayed
as buttons adjacent the plurality of icons, wherein the up and down arrows are
operatively linked to scrolling the plurality of icons when directly interacted with by a
user's hand or finger (The user can scroll the icons (scrollable objects), Zhan: § [0077].
A scrolling operation can be performed by selecting up and down arrows that are
displayed adjacent to the scrollable objects, Tome: Fig. 8, §[0076]-[0077]. Arrows can
be selected by the user directly interacting with the arrows with the user’s finger,

Fukushima: Fig. 5, column 7 lines 16-39.).
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Claim(s) 15-17 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Fukushima in view of Ravasz, further in view of Zhan, further in view of Tome and

further in view of Noda.

Claim 15:

The rejection of claim 14 is incorporated. Fukushima in view of Ravasz, further
in view of Zhan and further in view of Tome does not appear to expressly teach method
further comprising determining an apparent distance relative to the user that the plurality
of icons should be displayed to be within a touch distance of the user.

Noda teaches a method comprising determining an apparent distance relative to
the user that the plurality of icons should be displayed to be within a touch distance of
the user (Noda: Fig. 3, § [0057]-[0060]).

Accordingly, it would have been obvious to one of ordinary skill in the art, before
the effective filing date of the claimed invention, to modify the method of Fukushima in
view of Ravasz, further in view of Zhan and further in view of Tome fo comprise
determining an apparent distance relative to the user that the plurality of icons should
be displayed to be within a touch distance of the user, as taught by Noda.

One would have been motivated to make such a combination in order to ensure

the user can reach the displayed objects (Noda: Fig. 3, §[0057]-[0060]).

Claim 16:
The rejection of claim 15 is incorporated. Fukushima in view of Ravasz, further

in view of Zhan, further in view of Tome and further in view of Noda further teaches a
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method wherein the apparent distance is defermined based on an arm’s length of a user

(Noda: Fig. 3, 9 [0057]-[0060]).

Claim 17:
The rejection of claim 15 is incorporated. Fukushima in view of Ravasz, further
in view of Zhan, further in view of Tome and further in view of Noda further teaches a

method wherein the apparent distance is determined based on a height of the user

(Noda: 9 [0075]-[0076]).

Claim(s) 18 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Fukushima in view of Ravasz, further in view of Zhan, further in view of Tome,
further in view of Noda and further in view of Izumi Kenji (CA 2810307 A1,

published 03/15/2012, hereinafter “Kenji”).

Claim 18:

The rejection of claim 15 is incorporated. Fukushima in view of Ravasz, further
in view of Zhan, further in view of Tome and further in view of Noda does not appear to
expressly teach a method wherein the apparent distance is determined based on a
predetermined value representing average arms’ length for a predetermined group of
persons.

However, Kenji teaches a method wherein the apparent distance is determined
based on a predetermined value representing average arms’ length for a predetermined

group of persons (Keniji: Figs. 4, 8 and 15, § [0068]).
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Accordingly, it would have been obvious to one of ordinary skill in the art, before
the effective filing date of the claimed invention, to modify the have been obvious to
modify the method of Fukushima in view of Ravasz, further in view of Zhan, further in
view of Tome and further in view of Noda wherein the apparent distance is determined
based on a predetermined value representing average arms’ length for a predetermined
group of persons, as taught by Keniji.

One would have been motivated to make such a combination in order to better
ensure the proper placement of the graphical interface (Kenji: Figs. 4, 8 and 15,

[0068]).

Claim(s) 19 and 20 is/are rejected under 35 U.S.C. 103 as being unpatentable over

Fukushima in view of Ravasz and further in view of Noda.

Claim 19 and 20:

The rejection of claim 12 is incorporated. Fukushima in view of Ravasz does not
appear to expressly teach method further comprising determining an apparent distance
relative to the user that the plurality of icons should be displayed to be within a touch
distance of the user.

Noda teaches a method comprising determining an apparent distance relative to
the user that the plurality of icons should be displayed to be within a touch distance of
the user (Noda: Fig. 3, § [0057]-[0060]).

Accordingly, it would have been obvious to one of ordinary skill in the art, before

the effective filing date of the claimed invention, to modify the method of Fukushima in

Meta Platforms, Inc. - Ex. 1002
Page 62



Application/Control Number: 17/830,109 Page 25
Art Unit: 2175

view of Ravasz to comprise determining an apparent distance relative to the user that
the plurality of icons should be displayed to be within a touch distance of the user, as
taught by Noda.

One would have been motivated to make such a combination in order to ensure

the user can reach the displayed objects (Noda: Fig. 3, §[0057]-[0060]).

Conclusion

Examiner has cited particular columns and line and/or paragraph numbers in the
references applied to the claims above for the convenience of the applicant. Although
the specified citations are representative of the teachings of the art and are applied to
specific limitations within the individual claim, other passages and figures may apply as
well. It is respectfully requested from the applicant in preparing responses, to fully
consider the references in entirety as potentially teaching all or part of the claimed
invention, as well as the context of the passage as taught by the prior art or disclosed
by the examiner.

The examiner requests, in response to this Office action, support be shown for
language added to any original claims on amendment and any new claims. That is,
indicate support for newly added claim language by specifically pointing to page(s) and
line number(s) in the specification and/or drawing figure(s). This will assistthe examiner
in prosecuting the application.

When responding to this office action, Applicant is advised to clearly point out the

patentable novelty which he or she thinks the claims present, in view of the state of the
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art disclosed by the references cited or the objections made. He or she must also show

how the amendments avoid such references or objections See 37 CFR 1.111(c).

The prior art made of record and not relied upon is considered pertinent to

Applicants’ disclosure.

Azeyanagi et al., US 2019/0130531 A1 (The user can scroll the icons by

selecting up and down arrows, §[0082])

Adams et al. US 2018/0158053 A1 (The user can select a virtual button by

pressing the button with the user’s finger, Fig. 1, §[0051])

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to DANIEL RODRIGUEZ whose telephone number is
(5671)272-3633. The examiner can normally be reached Monday-Friday 5:30 am - 2:00
pm.

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, William L Bashore can be reached on 5712724088. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

Meta Platforms, Inc. - Ex. 1002
Page 64



Application/Control Number: 17/830,109 Page 27
Art Unit: 2175

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and
https ://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free). If you would like assistance from a USPTO Customer Service

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

/DANIEL RODRIGUEZ
Primary Examiner, Art Unit 2175
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("app") icons. In various embodiments, a computing system may receive an application package associated with an application, and
may dcterminc whether the application package compriscs a 3D profilc of an application icon associated with the application. If so, the
computing system may load a set of a 3D mesh and a 3D texture, based on the 3D profile of the application icon. If not, the computing
system may load a set of a default 3D mesh and a default application icon of the application as texture data. The computing system
may rendcr the application icon as a 3D application icon, accordingly. The computing systcm may causc the 3D application icon to be
displayed on a user interface that is displayed within a display screen of a user device.

[Continued on next page]

Meta Platforms, Inc. - Ex. 1002

Page 70



WO 2022/047436 A1 [N D000 0RO A0 TR RN

GM,KE.LR, LS, MW, MZ NA, RW, SD, SL. ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE. ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to the identity of the inventor (Rule 4.17(i))

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

of inventorship (Rule 4.17(iv))

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

upon request of the applicant, before the expiration of the
time limit referred to in Article 21(2)(a)

Meta Platforms, Inc. - Ex. 1002
Page 71



WO 2022/047436 PCT/US2021/054836

3D LAUNCHER WITH 3D APP ICONS

COPYRIGHT STATEMENT
[0001] A portion of the disclosure of this patent document contains material that is subject
to copyright protection. The copyright owner has no objection to the facsimile reproduction
by anyone of the patent document or the patent disclosure as it appears in the Patent and
Trademark Office patent file or records, but otherwise reserves all copyright rights
whatsoever.

FIELD

[0002] The present disclosure relates, in general, to methods, systems, and apparatuses for
implementing image rendering, and, more particularly, to methods, systems, and apparatuses

for implementing three-dimensional ("3D") launcher with 3D application ("app") icons.

BACKGROUND
[0003] Conventional launchers support very limited 3D content. Application icons
included in the conventional launchers are mostly static images without any dynamic control.
Existing launchers (such as Android and 105 launchers, or the like) only support two-
dimensional ("2D") rendering and animation, and it is impossible to add 3D content. The app
icons on existing launchers are static images with limited additional control for developers
(e.g., an alert number, a pop-up menu, or the like). Dynamically displaying information in
existing launchers is very difficult. Although conventional launchers support widgets, they
are mostly stand-alone applications and are too heavy weight (i.e., requiring greater memory
and/or other system resources, or the like) (o be used as application icons.
[0004] Hence, there is a need for more robust and scalable solutions for implementing
image rendering, and, more particularly, to methods, systems, and apparatuses for

implementing 3D launcher with 3D app icons.

SUMMARY
[0005] The techniques of this disclosure generally relate to tools and techniques for
implementing image rendering, and, more particularly, to methods, systems, and apparatuses
for implementing 3D launcher with 3D app icons.
[0006] In an aspect, a method may comprise: receiving, using a computing system and via
a package management service ("PMS"), a first application package associated with a first

application; based on a determination that the first application package comprises a three

Meta Platforms, Inc. - Ex. 1002

Page 72



WO 2022/047436 PCT/US2021/054836

dimensional ("3D") profile of a first application icon associated with the first application,
loading, using the computing system, a set of a 3D mesh and a 3D texture, based on the 3D
profile of the first application icon; and rendering, using the computing system, the first
application icon as a 3D first application icon, based at least in part on the set of the 3D mesh
and the 3D texture; and causing, using the computing system, the 3D [irst application icon (o
be displayed on a user interface that is displayed within a display screen of a user device.
[0007] In another aspect, an apparatus might comprise at least one processor and a non-
transitory computer readable medium communicatively coupled to the at least one processor.
The non-transitory computer readable medium might have stored thereon computer soltware
comprising a set of instructions that, when executed by the at least one processor, causes the
apparatus to: receive, via a package management service ("PMS"), a first application package
associated with a first application; based on a determination that the first application package
comprises a three dimensional ("3D") profile of a first application icon associated with the
first application, load a set of a 3D mesh and a 3D texture, based on the 3D profile of the first
application icon; and render the first application icon as a 3D first application icon, based at
least in part on the set of the 3D mesh and the 3D texture; and cause the 3D first application
icon to be displayed on a user interface that is displayed within a display screen of a user
device.

[0008] In yet another aspect, a system might comprise a computing system, which might
comprise an application icon manager, a renderer, at least one first processor, and a first non-
transitory computer readable medium communicatively coupled to the at least one first
processor. The [irst non-transitory compulter readable medium might have stored thereon
computer software comprising a first set of instructions that, when executed by the at least one
first processor, causes the computing system to: receive, using the application icon manager
and via a package management service ("PMS"), a first application package associated with a
first application; based on a determination that the first application package comprises a three
dimensional ("3D") profile of a first application icon associated with the first application, load
a set of a 3D mesh and a 3D texture, based on the 3D profile of the first application icon; and
render, using the renderer, the first application icon as a 3D first application icon, based at
least in part on the set of the 3D mesh and the 3D texture; and cause the 3D first application
icon to be displayed on a user interface that is displayed within a display screen of a user
device.

[0009] Various modifications and additions can be made to the embodiments discussed

without departing from the scope of the invention. For example, while the embodiments
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described above refer to particular features, the scope of this invention also includes
embodiments having different combination of features and embodiments that do not include
all of the above-described features.

[0010] The details of one or more aspects of the disclosure are set forth in the
accompanying drawings and the description below. Other [eatures, objects, and advantages of
the techniques described in this disclosure will be apparent from the description and drawings,

and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] A further understanding of the nature and advantages of particular embodiments
may be realized by reference to the remaining portions of the specification and the drawings,
in which like reference numerals are used to refer to similar components. In some instances, a
sub-label is associated with a reference numeral to denote one of multiple similar components.
When reference is made to a reference numeral without specification to an existing sub-label,
it is intended to reter to all such multiple similar components.
[0012] Fig. 1 is a schematic diagram illustrating a system for implementing three-
dimensional ("3D") launcher with 3D application ("app") icons, in accordance with various
embodiments.
[0013] Fig. 2 is a schematic block flow diagram illustrating a non-limiting example of a
method for implementing 3D launcher with 3D app icons, in accordance with various
embodiments.
[0014] Figs. 3A-3E are schematic diagrams illustrating various non-limiting examples ol
3D app icons and 3D app groups that may be rendered during implementation of 3D launcher
with 3D app icons, in accordance with various embodiments.
[0015] Figs. 4A-4F are flow diagrams illustrating a method for implementing 3D launcher
with 3D app icons, in accordance with various embodiments.
[0016] Fig. 5 is a block diagram illustrating an example of computer or system hardware
architecture, in accordance with various embodiments.
[0017] Fig. 6 is a block diagram illustrating a networked system of computers, computing
systems, or system hardware architecture, which can be used in accordance with various

embodiments.
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DETAILED DESCRIPTION
[0018] Overview
[0019] Various embodiments provide tools and techniques for implementing image
rendering, and, more particularly, to methods, systems, and apparatuses for implementing
three-dimensional ("3D") launcher with 3D application ("app") icons.
[0020] In various embodiments, a computing system may receive, via a package
management service ("PMS"), a first application package associated with a first application.
Based on a determination that the first application package comprises a three dimensional
("3D") prolile of a [irst application icon associaled with the [irst application, the computing
system may load a set of a 3D mesh and a 3D texture, based on the 3D profile of the first
application icon, and may render the first application icon as a 3D first application icon, based
at least in part on the set of the 3D mesh and the 3D texture. The computing system may
cause the 3D first application icon to be displayed on a user interface that is displayed within a
display screen of a user device.
[0021] According to some embodiments, based on a determination that the first
application package does not contain a 3D profile of the first application icon, the computing
system may load a set of a default 3D mesh and a default application icon of the first
application as texture data, and may render the first application icon as a 3D first application
icon, based at least in part on the set of the default 3D mesh and the default application icon.
[0022] In some embodiments, the computing system may comprise at least one of a 3D
launcher, a machine learning system, an artificial intelligence ("Al") system, a deep learning
system, a neural network, a processor on the user device, one or more graphics processing
units ("GPUs"), a server computer over a network, a cloud computing system, or a distributed
computing system, and/or the like. Alternatively, or additionally. the computing system may
comprise an application icon manager and a renderer. In some cases, the application icon
manager may receive the first application package, may determine whether the first
application package comprises the 3D profile of the first application icon, and may load the
one of the set of the 3D mesh and the 3D texture or the set of the default 3D mesh and the
default application icon to the renderer. In some instances, the renderer may render the first
application icon as a 3D first application icon.
[0023] According to some embodiments, the renderer of the computing system may load
global render information, the global render information comprising at least one of scene
camera pose, lighting condition, or zoom level, and/or the like. In such cases, rendering the

first application icon as a 3D first application icon may comprise the renderer of the
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computing system rendering the first application icon as a 3D first application icon, based at
least in part on the loaded global render information and based at least in part on the one of
the set of the 3D mesh and the 3D texture or the set of the default 3D mesh and the default
application icon.

[0024] Alternatively, or additionally, a user inpul processor ol the application icon
manager may receive one or more user inputs, the one or more user inputs comprising at least
one of one or more selection inputs, one or more translation inputs, one or more rotation
inputs, one or more tilt inputs, one or more zoom inputs, one or more swipe inputs, one or
more dragging inpuls, one or more geslure inpuls, one or more lracing inputs, one or more
camera translation inputs, one or more rotation inputs, one or more accelerometer inputs, or
one or more gyroscope inputs, and/or the like. In such cases, rendering the first application
icon as a 3D first application icon may comprise the renderer of the computing system
rendering the first application icon as a 3D first application icon, based at least in part on the
received one or more user inputs and based at least in part on the one of the set of the 3D
mesh and the 3D texture or the set of the default 3D mesh and the default application icon.
[0025] In some embodiments, the 3D profile of the first application icon may further
comprise an icon render frequency property based at least in part on different priorities that
are based at least in part on one or more conditions. In some cases, the one or more
conditions may comprise at least one of power consumption level or level of performance
tradeoff, and/or the like. In some instances, the icon render frequency property may comprise
one of a static icon, a low frequency rendering icon, a medium frequency rendering icon, or a
high [requency rendering icon, and/or the like. The application icon manager ol the
computing system may determine a rendering frequency of the 3D first application icon based
at least in part on the icon render frequency property in the 3D profile of the first application
icon and based at least in part on the at least one of power consumption level or level of
performance tradeoff. In such cases, rendering the first application icon as a 3D first
application icon may comprise the renderer of the computing system controlling one or more
rendering threads for rendering the first application icon as the 3D first application icon based
on the determined rendering frequency of the 3D first application icon.

[0026] According to some embodiments, the first application icon may be part of a group
of application icons. The application icon manager of the computing system may generate a
group of 3D-arranged application icons based on the group of application icons. The renderer

of the computing system may render the generated group of 3D-arranged application icons.
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The computing system may cause the rendered group of 3D-arranged application icons to be
displayed on the user interface that is displayed within the display screen of the user device.
[0027] In some cases, the 3D-arranged application icons may comprise one of a group of
cascaded 3D application icons with overlapping two or more of the group of application icons
in a cascade arrangemenlt or a group ol layered 3D application icons with two or more layers
of the group of application icons in a layered arrangement. In some embodiments, the
application icon manager of the computing system may determine an order of the icons within
the group of 3D-arranged application icons based at least in part on one or more of most
recent use, existence of new nolifications, number ol new notilications, or user input (0
reorder the icons, and/or the like. The application icon manager of the computing system may
autonomously reorder the icons within the group of 3D-arranged application icons based on
the determination. The renderer of the computing system may re-render the group of 3D-
arranged application icons based on the reordered icons within the group of 3D-arranged
application icons. The computing system may cause the re-rendered group of 3D-arranged
application icons to be displayed on the user interface that is displayed within the display
screen of the user device.

[0028] Alternatively, or additionally, the application icon manager of the computing
system may determine one or more animations associated with one or more of the group of
3D-arranged application icons. In some cases, the one or more animations may comprise at
least one of rotation, translation, tilting, resizing, transformation, or customized icon
behaviors, and/or the like. The renderer of the computing system may re-render the group of
3D-arranged application icons based on the determined one or more animations associated
with one or more of the group of 3D-arranged application icons. The computing system may
cause the re-rendered group of 3D-arranged application icons to be displayed on the user
interface that is displayed within the display screen of the user device.

[0029] Alternatively, or additionally, a user input processor of the application icon
manager may receive one or more navigation user inputs, the one or more navigation user
inputs comprising at least one of depth of field navigation inputs, perspective change inputs,
orientation change inputs, reordering inputs, sorting inputs, rotation inputs, tilt inputs
translation inputs, swiping inputs, dragging inputs, information request inputs, opening inputs,
closing inputs, or selection inputs relative to the group of 3D-arranged application icons,
and/or the like. The renderer of the computing system may re-render the group of 3D-

arranged application icons based on the received one or more navigation user inputs. The
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computing system may cause the re-rendered group of 3D-arranged application icons to be
displayed on the user interface that is displayed within the display screen of the user device.
[0030] In some embodiments, a user input processor of the application icon manager may
receive an application launch request input from a user to launch the first application. The
application icon manager ol the computing system may determine whether the application
launch request input corresponds to a successful selection of the first application icon for
launching the first application based on at least one of raytracing, collision determination, or
intercept calculation, and/or the like, of the application launch request input relative to the
[irst application icon within the user interface displayed within the display screen ol (the user
device. Based on a determination that the application launch request input corresponds to a
successtul selection of the first application icon for launching the first application, the
computing system may initiate launch of the first application. Based on a determination that
the application launch request input corresponds to a failed attempt at selection of the first
application icon for launching the first application, the computing system may prevent launch
of the first application.

[0031] The various aspects described herein provide 3D launcher that renders 2D app
icons into 3D app icons. In this manner, app icons may be dynamically rendered rather than
left as static 2D icons as in conventional launchers.

[0032] These and other aspects of the system and method for implementing 3D launcher
with 3D app icons are described in greater detail with respect to the figures.

[0033] The following detailed description illustrates a few embodiments in further detail
Lo enable one ol skill in the arl (o practice such embodiments. The described examples are
provided for illustrative purposes and are not intended to limit the scope of the invention.
[0034] In the following description, for the purposes of explanation, numerous details are
set forth in order to provide a thorough understanding of the described embodiments. It will
be apparent to one skilled in the art, however, that other embodiments of the present invention
may be practiced without some of these details. In other instances, some structures and
devices are shown in block diagram form. Several embodiments are described herein, and
while various features are ascribed to different embodiments, it should be appreciated that the
features described with respect to one embodiment may be incorporated with other
embodiments as well. By the same token, however, no single feature or features of any
described embodiment should be considered essential to every embodiment of the invention,

as other embodiments of the invention may omit such features.
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[0035] Unless otherwise indicated, all numbers used herein to express quantities,
dimensions, and so forth used should be understood as being modified in all instances by the
term "about.” In this application, the use of the singular includes the plural unless specifically
stated otherwise, and use of the terms "and" and "or" means "and/or" unless otherwise
indicated. Moreover, the use ol the lerm "including,” as well as other [orms, such as
"Includes" and "included,"” should be considered non-exclusive. Also, terms such as
"element” or "component" encompass both elements and components comprising one unit and
elements and components that comprise more than one unit, unless specifically stated
otherwise.

[0036] Various embodiments as described herein — while embodying (in some cases)
software products, computer-performed methods, and/or computer systems — represent
tangible, concrete improvements to existing technological areas, including, without limitation,
icon rendering technology, application icon rendering technology, launcher technology, 3D
launcher technology, and/or the like. In other aspects, some embodiments can improve the
functioning ot user equipment or systems themselves (e.g., icon rendering systems,
application icon rendering systems, launcher systems, 3D launcher systems, etc.), for
example, by receiving, using a computing system and via a package management service
("PMS"), a first application package associated with a first application; determining, using the
computing system, whether the first application package comprises a three dimensional
("3D") profile of a first application icon associated with the first application; based on a
determination that the first application package comprises a 3D profile of the first application
icon, loading, using the computing system, a set ol a 3D mesh and a 3D (exture, based on the
3D profile of the first application icon; based on a determination that the first application
package does not contain a 3D profile of the first application icon, loading, using the
computing system, a set of a default 3D mesh and a default application icon of the first
application as texture data; rendering, using the computing system, the first application icon as
a 3D first application icon, based at least in part on one of the set of the 3D mesh and the 3D
texture or the set of the default 3D mesh and the default application icon; and causing, using
the computing system, the 3D first application icon to be displayed on a user interface that is
displayed within a display screen of a user device; and/or the like.

[0037] In particular, to the extent any abstract concepts are present in the various
embodiments, those concepts can be implemented as described herein by devices, software,
systems, and methods that involve novel functionality (e.g., steps or operations), such as,

rendering and displaying application icons as 3D application icons, and/or the like, to name a
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few examples, that extend beyond mere conventional computer processing operations. These
functionalities can produce tangible results outside of the implementing computer system,
including, merely by way of example, providing a 3D launcher that renders 2D app icons as
3D app icons, where app icons may be dynamically rendered in 3D rather than left as static
2D icons as in conventional launchers, which may be observed or measured by users,
game/content developers, and/or user device manufacturers.

[0038] Some Embodiments

[0039] We now turn to the embodiments as illustrated by the drawings. Figs. 1-6
illustrate some of the [eatures of the method, system, and apparatus for implementing image
rendering, and, more particularly, to methods, systems, and apparatuses for implementing
three-dimensional ("3D") launcher with 3D application ("app") icons, as referred to above.
The methods, systems, and apparatuses illustrated by Figs. 1-6 refer to examples of different
embodiments that include various components and steps, which can be considered alternatives
or which can be used in conjunction with one another in the various embodiments. The
description of the illustrated methods, systems, and apparatuses shown in Figs. 1-6 is provided
for purposes of illustration and should not be considered to limit the scope of the different
embodiments.

[0040] With reference to the figures, Fig. 1 is a schematic diagram illustrating a system
100 for implementing three-dimensional ("3D") launcher with 3D application ("app") icons, in
accordance with various embodiments.

[0041] In the non-limiting embodiment of Fig. 1, system 100 may comprise computing
system 105, which may include, but is not limited (o, a three dimensional ("3D") launcher 110
and one or more central processing units and/or graphics processing units ("CPUs/GPUs")
125a-125n (collectively, "CPUs/GPUs 125" or the like). The 3D launcher 110 may include,
without limitation, an application icon manager 115 and/or a renderer 120. The computing
system 105 either may be an integrated computing system 105a as part of a user device 130 or
may be a remote computing system 105b (in some cases, as part of a network(s) 175, or the
like), and/or the like. In some embodiments, the computing system 105 may include, but is
not limited to, at least one of a 3D launcher (e.g., 3D launcher 110, or the like), a machine
learning system, an artificial intelligence ("AI") system, a deep learning system, a neural
network, a processor on the user device (e.g., user device 130, or the like), one or more
graphics processing units ("GPUs"), a server computer over a network, a cloud computing

system, or a distributed computing system, and/or the like.
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[0042] In some embodiments, the user device 130 may include, without limitation, at least
one of computing system 105a, user input device 135a, system composer 140a, package
management service ("PMS") 145a, data storage 150a, communications system 155, display
screen 160a, or audio playback device 165, and/or the like. In some cases, system 100 may
[urther comprise database(s) 150b in network(s) 175 that is communicatively coupled (o
computing system 105b. System 100 may further comprise network-based system composer
140b and network-based PMS 145b (and corresponding database(s) 170) in network(s) 175.
System 100 may further comprise at least one of user input devices 135b, display devices
160b, and/or other user devices 180, and/or the like. Each ol user device 130, user input
devices 135b, display devices 160b, and/or other user devices 180, or the like, may
communicatively couple to at least one of computing system 105b, network-based system
composer 140b, network-based PMS 145b, and/or each other via network(s) 175 and via
wired communications lines and/or via wireless communications lines (as depicted in Fig. 1
by lightning bolt symbols).

[0043] In some embodiments, networks 175 may each include, without limitation, one of
a local area network ("LAN"), including, without limitation, a fiber network, an Ethernet
network, a Token-Ring™ network, and/or the like; a wide-area network ("WAN"); a wireless
wide area network ("WWAN"); a virtual network, such as a virtual private network ("VPN");
the Internel; an intranet; an extranet; a public switched lelephone network ("PSTN"); an infra-
red network; a wireless network, including, without limitation, a network operating under any
of the IEEE 802.11 suite of protocols, the Bluetooth™ protocol known in the art, and/or any
other wireless protocol; and/or any combination of these and/or other networks. In a
particular embodiment, the network(s) 175 may include an access network of the service
provider (e.g., an Internet service provider ("ISP")). In another embodiment, the network(s)
175 may include a core network of the service provider and/or the Internet.

[0044] In operation, computing system 105, 105a, or 105b (collectively, "computing
system" or the like) may receive, via a package management service (e.g., PMS 145a or 145b,
or the like), a first application package (e.g., application package 185, or the like) associated
with a [irst application. The computing system may delermine whether the [irst application
package comprises a 3D profile of a first application icon associated with the first application.
Based on a determination that the first application package comprises a 3D profile of the first
application icon, the computing system may load a set of a 3D mesh and a 3D texture, based
on the 3D prolile of the [irst application icon. Based on a determination that the first

application package does not contain a 3D profile of the first application icon, the computing
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system may load a set of a default 3D mesh and a default application icon of the first
application as texture data. The computing system may render the first application icon as a
3D first application icon (e.g., as rendered image(s) 195, or the like), based at least in part on
one of the set of the 3D mesh and the 3D texture or the set of the default 3D mesh and the
deflaull application icon (collectively, "application icon information 190" or the like). The
computing system may cause the 3D first application icon to be displayed on a user interface
that is displayed within a display screen (e.g., display screen 160a or display devices 160b, or
the like) of a user device (e.g., user device 130 or other user devices 180, or the like).

[0045] In some embodiments, an application icon manager (e.g., app icon manager 115, or
the like) may receive the first application package, may determine whether the first
application package comprises the 3D profile of the first application icon, and may load the
one of the set of the 3D mesh and the 3D texture or the set of the default 3D mesh and the
default application icon to the renderer. In some instances, the renderer may render the first
application icon as a 3D first application icon.

[0046] According to some embodiments, the renderer (e.g., renderer 120, or the like) of
the computing system may load global render information, the global render information
including, without limitation, at least one of scene camera pose, lighting condition, or zoom
level, and/or the like. In such cases, rendering the first application icon as a 3D first
application icon may comprise the renderer of the computing system rendering the first
application icon as a 3D first application icon, based at least in part on the loaded global
render information and based at least in part on the one of the set of the 3D mesh and the 3D
texture or the set of the default 3D mesh and the defaull application icon.

[0047] Alternatively, or additionally, a user input processor of the application icon
manager may receive one or more user inputs, the one or more user inputs including, but not
limited to, at least one of one or more selection inputs, one or more translation inputs, one or
more rotation inputs, one or more tilt inputs, one or more zoom inputs (e.g., pinching inputs,
i.e., pinching in to zoom in and pinching out to zoom out, or the like), one or more swipe
inputs, one or more dragging inputs, one or more gesture inputs, one or more tracing inputs,
one or more camera translation inputs, one or more rotation inputs, one or more accelerometer
inputs, or one or more gyroscope inputs, and/or the like. In such cases, rendering the first
application icon as a 3D first application icon may comprise the renderer of the computing
system rendering the first application icon as a 3D first application icon, based at least in part
on the received one or more user inputs and based at least in part on the one of the set of the

3D mesh and the 3D texture or the set of the default 3D mesh and the default application icon.
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[0048] In some embodiments, the 3D profile of the first application icon may further
comprise an icon render frequency property based at least in part on different priorities that
are based at least in part on one or more conditions. In some cases, the one or more
conditions may include at least one of power consumption level or level of performance
tradeoll, and/or the like. In some inslances, the icon render [requency properly may include
one of a static icon, a low frequency rendering icon, a medium frequency rendering icon, or a
high frequency rendering icon, and/or the like. The application icon manager of the
computing system may determine a rendering frequency of the 3D first application icon based
at least in part on the icon render [requency property in the 3D profile ol the [irst applicalion
icon and based at least in part on the at least one of power consumption level or level of
performance tradeoff. In such cases, rendering the first application icon as a 3D first
application icon may comprise the renderer of the computing system controlling one or more
rendering threads for rendering the first application icon as the 3D first application icon based
on the determined rendering frequency of the 3D first application icon.

[0049] According to some embodiments, the first application icon may be part of a group
of application icons. The application icon manager of the computing system may generate a
group of 3D-arranged application icons based on the group of application icons. The renderer
of the computing system may render the generated group of 3D-arranged application icons.
The computing system may cause the rendered group of 3D-arranged application icons to be
displayed on the user interface that is displayed within the display screen of the user device.
[0050] In some cases, the 3D-arranged application icons may include one of a group of
cascaded 3D application icons with overlapping (wo or more of the group of applicalion icons
in a cascade arrangement or a group of layered 3D application icons with two or more layers
of the group of application icons in a layered arrangement. In some embodiments, the
application icon manager of the computing system may determine an order of the icons within
the group of 3D-arranged application icons based at least in part on one or more of most
recent use, existence of new notifications, number of new notifications, or user input to
reorder the icons, and/or the like. The application icon manager of the computing system may
autonomously reorder the icons within the group of 3D-arranged application icons based on
the determination. The renderer of the computing system may re-render the group of 3D-
arranged application icons based on the reordered icons within the group of 3D-arranged
application icons. The computing system may cause the re-rendered group of 3D-arranged
application icons to be displayed on the user interface that is displayed within the display

screen of the user device.
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[0051] Alternatively, or additionally, the application icon manager of the computing
system may determine one or more animations associated with one or more of the group of
3D-arranged application icons. In some cases, the one or more animations may include,
without limitation, at least one of rotation, translation, tilting, resizing, transformation, or
customized icon behaviors, and/or the like. The renderer ol the compuling system may re-
render the group of 3D-arranged application icons based on the determined one or more
animations associated with one or more of the group of 3D-arranged application icons. The
computing system may cause the re-rendered group of 3D-arranged application icons to be
displayed on the user interlace that is displayed within the display screen ol the user device.
[0052] Alternatively, or additionally, a user input processor of the application icon
manager may receive one or more navigation user inputs, the one or more navigation user
inputs may include, but are not limited to, at least one of depth of field navigation inputs,
perspective change inputs, orientation change inputs, reordering inputs, sorting inputs,
rotation inputs, tilt inputs translation inputs, swiping inputs, dragging inputs, information
request inputs, opening inputs, closing inputs, or selection inputs relative to the group ot 3D-
arranged application icons, and/or the like. The renderer of the computing system may re-
render the group of 3D-arranged application icons based on the received one or more
navigation user inputs. The computing system may cause the re-rendered group of 3D-
arranged application icons to be displayed on the user interface that is displayed within the
display screen of the user device.

[0053] In some embodiments, a user input processor of the application icon manager may
receive an application launch request input from a user (o launch the first application. The
application icon manager of the computing system may determine whether the application
launch request input corresponds to a successful selection of the first application icon for
launching the first application based on at least one of raytracing, collision determination, or
intercept calculation, and/or the like, of the application launch request input relative to the
first application icon within the user interface displayed within the display screen of the user
device. Based on a determination that the application launch request input corresponds to a
successful selection of the first application icon for launching the first application, the
computing system may initiate launch of the first application. Based on a determination that
the application launch request input corresponds to a failed attempt at selection of the first
application icon for launching the first application, the computing system may prevent launch

of the first application.
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[0054] These and other functions of the system 100 (and its components) are described in
greater detail below with respect to Figs. 2-4.

[0055] Fig. 2 is a schematic block flow diagram illustrating a non-limiting example 200 of
a method for implementing 3D launcher with 3D app icons, in accordance with various
embodiments.

[0056] With reference to the non-limiting example 200 of Fig. 2, 3D launcher 110 (similar
to 3D launcher 110 of Fig. 1, or the like) may include, but is not limited to, application icon
manager 115 (similar to application icon manager 115 of Fig. 1, or the like) and renderer 120
{(similar o renderer 120 of Fig. 1, or the like). The application icon manager 115 may include,
without limitation, at least one of user input processor 215, launch control system 220, or
application icon arrangement system 225, and/or the like. The renderer 120 may include, but
is not limited to, at least one of scene animation and update system 230, material manager
235, camera control system 240, light control system 245, or thread manager 250, and/or the
like.

[0057] In some embodiments, the user input processor 215 may receive and process user
inputs from user device 130/180 (similar to user devices 130 and/or 180 of Fig. 1, or the like).
In some instances, user inputs may include, but are not limited to, at least one of one or more
selection inputs, one or more translation inputs, one or more rotation inputs, one or more tilt
inputs, one or more zoom inputs (e.g., pinching inputs, i.e., pinching in to zoom in and
pinching out to zoom out, or the like), one or more swipe inputs, one or more dragging inputs,
one or more gesture inputs, one or more tracing inputs, one or more camera translation inputs,
one or more rolation inputs, one or more acceleromeler inpuls, or one or more gyroscope
inputs, and/or the like.

[0058] The launch control system 220 may send a launch command to at least one
applicable application package among the one or more application packages A-N 185a-185n
(collectively, "app packages 185" or the like) corresponding to at least one applicable
application icon, in some cases, based at least in part on icon selection inputs, icon
manipulation inputs, and/or other user inputs, or the like. Package management service
system 145 (similar to PMS 145a or 145b of Fig. 1, or the like) may receive application
package information (similar to app package 185 of Fig. 1, or the like) from the at least one
applicable application package. Each app package 185 may or may not include a 3D profile
205, and may or may not include icon information 210. The package management service
system 145 may relay application icon information (similar to app icon information 190 of

Fig. 1, or the like) to the application icon manager 115 of 3D launcher 110.
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[0059] The application icon arrangement system 225 may generate commands for
arranging each of the at least one applicable application icon based at least in part on the user
inputs and the application icon information, or the like. The application icon manager 115
may send application icon information and updates (based on the generated commands) to
renderer 120. Based at least in part on the generated commands, the application icon
information and updates, and/or user inputs, or the like, renderer 120 may render each of the
at least one applicable application icon as a 3D application icon. In some instances, the scene
animation and update system 230 may control rendering of scene animations and any icon
change or movement updates [or rendering each 3D application icon. The material manager
235 may control rendering of material textures on models of each 3D application icon. The
camera control system 240 may control rendering of changes to each 3D application icon
based on camera perspective changes (e.g., based on camera pan, tilt, and/or zoom functions,
or the like). The light control system 245 may control rendering of each 3D application icon
based on lighting control (e.g., based on angle, color/tint, and/or focused/diffuse aspects of the
light, or the like).

[0060] The thread manager 250 may control rendering of one or more rendering threads
for rendering the first application icon as the 3D first application icon, in some cases, based on
rendering frequency of the 3D first application icon that may be based at least in part on the
icon render frequency property in the 3D profile of the first application icon and based at least
in part on the at least one of power consumption level or level of performance tradeoff. For
example, the 3D launcher may read the profiles (e.g., the 3D profiles, or the like) of each
application through the package management service 145 and may arrange (using the app icon
arrangement system 225, or the like) based on the launcher layout and may refresh priority.
The rearranged application icons may be fed into the internal renderer (e.g., renderer 120, or
the like) to animate and to update the 3D scene geometry. In some cases, global render
information (including, but not limited to, scene camera pose, lighting condition, etc.) may be
used by the 3D launcher to control the rendering of each 3D icon. The application may
modify a few attributes in the profile in order to customize the rendering behavior. The
renderer 120 in the launcher may control one or more threads for rendering app icons at
different priorities due to power consumption and performance tradeoff, or the like. Each
application may indicate the rendering frequency by setting the icon render frequency
property in the profile. In some instances, to save power, the system (and/or the user) may

choose to use static icons or low frequency rendering icons, or the like.
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[0061] According to some embodiments, renderer 120 may render each of the at least one
applicable application icon as a 3D first application icon, in some cases, based at least in part
on one of the set of the 3D mesh and the 3D texture (in the case that an applicable application
package comprises a 3D profile of corresponding application icon, or the like) or the set of the
delault 3D mesh and the delault application icon (in the case that an applicable application
package does not contain a 3D profile of corresponding application icon, or the like); based at
least in part on the loaded global render information (which may include, without limitation,
at least one of scene camera pose, lighting condition, or zoom level, and/or the like) and based
at least in part on the one of the set ol the 3D mesh and the 3D texture or the set of the delault
3D mesh and the default application icon; based at least in part on the received one or more
user inputs and based at least in part on the one of the set of the 3D mesh and the 3D texture
or the set of the default 3D mesh and the default application icon; or based on the determined
rendering frequency of the 3D first application icon; and/or the like.

[0062] System composer 140 (similar to system composer 140a and/or 140b, or the like)
may send current back butfer data to the renderer 120, and may receive rendered back buffer
data from the renderer 120 based on the rendering of each of the at least one applicable
application icon as a 3D application icon. The system composer 140 may send display buffer
data based on the rendered back buffer data (similar to rendered image(s) 195 of Fig. 1, or the
like), and may cause the user device 130/180 to display the rendered 3D application icons on a
user interface that is displayed within a display screen of the user device 130/180.

[0063] In some embodiments, each of the at least one applicable application icon may be
part ol a group of application icons. The application icon manager 115 may generalte a group
of 3D-arranged application icons based on the group of application icons. The renderer 120
may render the generated group of 3D-arranged application icons. The 3D launcher 110 may
cause the rendered group of 3D-arranged application icons to be displayed on the user
interface that is displayed within the display screen of the user device 130/180.

[0064] In some cases, the 3D-arranged application icons may include one of a group of
cascaded 3D application icons with overlapping two or more of the group of application icons
in a cascade arrangement or a group of layered 3D application icons with two or more layers
of the group of application icons in a layered arrangement. In some embodiments, the
application icon manager 115 may determine an order of the icons within the group of 3D-
arranged application icons based at least in part on one or more of most recent use, existence
of new notifications, number of new notifications, or user input to reorder the icons, and/or

the like. The application icon manager 115 may autonomously reorder the icons within the
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group of 3D-arranged application icons based on the determination. The renderer 120 may re-
render the group of 3D-arranged application icons based on the reordered icons within the
group of 3D-arranged application icons. The 3D launcher 110 may cause the re-rendered
group of 3D-arranged application icons to be displayed on the user interface that is displayed
within the display screen ol the user device 130/180.

[0065] Alternatively, or additionally, the application icon manager 115 may determine
one or more animations associated with one or more of the group of 3D-arranged application
icons. In some cases, the one or more animations may include, without limitation, at least one
ol rolation, translation, tilting, resizing, translormation, or customized icon behaviors, and/or
the like. The renderer 120 may re-render the group of 3D-arranged application icons based on
the determined one or more animations associated with one or more of the group of 3D-
arranged application icons. The 3D launcher 110 may cause the re-rendered group of 3D-
arranged application icons to be displayed on the user interface that is displayed within the
display screen of the user device 130/180.

[0066] Alternatively, or additionally, a user input processor 215 of the application icon
manager |15 may receive one or more navigation user inputs, the one or more navigation user
inputs including, but not limited to, at least one of depth of field navigation inputs, perspective
change inputs, orientation change inputs, reordering inputs, sorting inputs, rotation inputs, tilt
inputs translation inputs, swiping inputs, dragging inputs, information request inputs, opening
inputs, closing inputs, or selection inputs relative to the group of 3D-arranged application
icons, and/or the like. The renderer 120 may re-render the group of 3D-arranged application
icons based on the received one or more navigation user inputs. The 3D launcher 110 may
cause the re-rendered group of 3D-arranged application icons to be displayed on the user
interface that is displayed within the display screen of the user device 130/180.

[0067] In some embodiments, user input processor 215 of the application icon manager
115 may receive an application launch request input from a user to launch the first
application. The application icon manager 115 may determine whether the application launch
request input corresponds to a successful selection of the first application icon for launching
the first application based on at least one of raytracing, collision determination, or intercept
calculation, and/or the like, of the application launch request input relative to the first
application icon within the user interface displayed within the display screen of the user
device 130/180. Based on a determination that the application launch request input
corresponds to a successful selection of the first application icon for launching the first

application, the 3D launcher 110 may initiate launch of the first application. Based on a
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determination that the application launch request input corresponds to a failed attempt at
selection of the first application icon for launching the first application, the 3D launcher 110
may prevent launch of the first application.

[0068] 3D launcher 110, application icon manager 115, renderer 120, user device
130/180, system composer 140, package managemenl service system 145, application
package information, application icon information, and rendered back buffer data of system
200 in Fig. 2 may be similar to 3D launcher 110, application icon manager 115, renderer 120,
user device 130 and/or 180, system composer 140a and/or 140b, package management service
system 145a and/or 145b, app packages 185, app icon information 190, and rendered image(s)
195, respectively, of system 100 in Fig. 1, and the descriptions of these components of system
100 (and their functions) are applicable to the corresponding components of system 200,
respectively.

[0069] These and other functions of the system 200 (and its components) are described in
greater detail below with respect to Figs. 1, 3, and 4.

[0070] Figs. 3A-3E (collectively, "Fig. 3") are schematic diagrams illustrating various
non-limiting examples 300, 300, 300", 300", and 300"" of 3D app icons and 3D app groups
that may be rendered during implementation of 3D launcher with 3D app icons, in accordance
with various embodiments.

[0071] With reference to the non-limiting example 300 of Fig. 3A, using a 3D profile 305,
which may include, without limitation, references to a model (in this case, "./model.obj"
referencing model 310, or the like) and a texture (in this case, "./texture.png" referencing
texture 315, or the like). By rendering o apply the texture 315 (in this case, a 2D texture
representative of a world map, or the like) to the model 310 (in this case, a 3D object
representative of a sphere, or the like). the result 320 may be a globe (in this case, a 3D
spherical model of Earth and its countries and territories in map form, or the like).

[0072] According to some embodiments, for developers who want to customize the 3D
appearance in a 3D launcher (which may refer to a user interface ("UI"), such as a splash
page, a lander page, or a Ul with groups of app icons, and/or the like), the developers must
include a 3D profile (or 3D launcher profile, or the like), or the like. The 3D profile defines
the 3D behavior including, but not limited to, the location of the model file, the texture file,
and/or the like. Applications without the 3D profile will fall back to default billboard render
using original bitmap icon as the texture, or the like.

[0073] In some embodiments, the 3D profile 305 of an application (such as a 3D profile

associated with a particular application package 185 among a plurality of application packages
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185a-185n, as shown in Fig. 2, or the like) may provide a framework with which to facilitate
rendering an icon associated with the application as a 3D icon. In some instances, a
computing system may determine whether an application package comprises a 3D profile 305
by reading or scanning the application package to identify the presence or absence of a model
object lile and a texture [ile. In some cases, identilying the presence or absence of a model
object file and a texture file may be based, e.g., on presence or absence of a filename
extension or a file type associated with such files (in this case, ".obj" and ".png," or the like,
but not limited to these particular model file types or image file types, or the like).
Alternatively, or additionally, identilying the presence or absence of a model object file and a
texture file may be based, e.g., on at least one of header information within files contained in
the application package or other indications contained in the application package that are
indicative of presence or absence of a model object file or a texture file, or the like.

[0074] Referring to the non-limiting example 300" of Fig. 3B, the computing system 105
and/or the 3D launcher 110 of Figs. 1 and 2 may replace conventional icon 325 (in this case,
an e-mail icon indicating 5 new messages, or the like) with a rendered one or more 3D icons
330 (in this case, including, but not limited to, a front view 330a depicting a bundle of
envelopes denoting e-mail messages, which may be rotated in response to a user rotating a
user device (e.g., user device 130 and/or 180 of Figs. 1 and 2, or the like) or tilting its viewing
angle; a cascade view 330b depicting the bundle of envelopes slightly spread apart; a sneak
peek 330c depicting the slightly spread apart bundle of envelopes with the option for the user
to utilize a swipe function or command to cause one or more envelopes to be selected out of
the bundle for viewing; and/or the like). In Fig. 3B, the bundle ol envelopes may be relerred
to as being in a cascade arrangement or the like. In some embodiments, 3D launcher 110 may
be used in mainstream operating systems (e.g., Android OS, 108, or the like) to support 3D
rendering and animation of application icons in such OS's. Applications can rely on 3D
rendering to display more important information dynamically. For example, app icons may
rely on gyroscope-based inputs from a user device to cause the 3D launcher 110 to change the
viewing angle and/or other human gestures to rotate the 3D app icons, or the like.

[0075] Turning to the non-limiting example 300" of Fig. 3C, instead of a conventional app
group 335, in which a box 335a containing a plurality of app icons may be enlarged in
response to a click function or command to become a large box 335b containing the same, the
computing system 105 and/or the 3D launcher 110 of Figs. 1 and 2 may render one or more
3D app groups 340 (in this case, including, but not limited to, a front view 340a depicting a

bundle of application icons, which may be rotated in response to a user rotating a user device
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(e.g., user device 130 and/or 180 of Figs. 1 and 2, or the like) or tilting its viewing angle; a
cascade view 340b depicting the bundle of app icons slightly spread apart with the option for
the user to utilize a tap or select function or command to open a selected application; a re-
ordering 340c depicting the slightly spread apart bundle of app icons with the option for the
user Lo utilize a swipe [unction or command (0 cause one or more envelopes (o be selected out
of the bundle for re-ordering within the list or bundle of app icons; and/or the like). In Fig.
3C, the bundle of app icons may be referred to as being in a cascade arrangement or the like.
According to some embodiments, app icons may be grouped on the z-axis of the 3D space,
where 3D movement ol the user device may allow hidden layers within the group ol cascaded
3D application icons (i.e., with overlapping two or more of the group of application icons in
the cascade arrangement, such as shown in the cascade view 340b in Fig. 3C, or the like) to
become visible to the user (at least temporarily), enabling a sneak peek of the 3D application
icons in the app group.

[0076] In some embodiments, alternative or additional to manual re-ordering as described
above (i.e., re-ordering in response to user input, or the like), the computing system 105
and/or the 3D launcher 110 of Figs. 1 and 2 may support automatic re-ordering, in some cases,
by moving the most recently used application's icon to the front, or by moving a received
notification to the front. Alternatively, or additionally, the computing system 105 and/or the
3D launcher 110 of Figs. 1 and 2 may also support animations, including, but not limited to,
automatic rotation, translation, etc. In some instances, the computing system 105 and/or the
3D launcher 110 of Figs. 1 and 2 may also enable customization of icon behaviors, in some
cases, by providing scripts or the like. For example, an e-mail app could use (he number of
mails in the icon to indicate how many new e-mails are there, and may also support swipe
gestures or the like to sneak peek e-mails (such as shown in Fig. 3B, or the like).

[0077] With reference to the non-limiting example 300" of Fig. 3D, a group of layered 3D
application icons 345 with two or more layers of the group of application icons 355 in a
layered arrangement. The application icons 355 and/or the layered grouping 345 of the
application icons 355 may be manipulated or selected using one or more user devices 350 (in
this case, a virtual reality system, a smart phone, and/or the like), in a manner as described
above with respect to Figs. 1 and 2. In some instances, 3D layout of app icons may also be
easily supported, enabling a full 3D browsing of existing apps. For example, instead of using
a swipe gesture or the like to view another page of app icons, one could press and move
forward on the depth dimension to view another layer of app icons, to quickly access certain

apps, or the like.
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[0078] Referring to the non-limiting example 300"" of Fig. 3E, a group of layered 3D
application icons 360 with two or more layers of the group of application icons 355 in a
layered arrangement. The application icons 355 and/or the layered grouping 360 of the
application icons 355 may be manipulated or selected using one or more user devices 350 (in
this case, a smart phone, and/or the like), in a manner as described above with respect Lo Figs.
1 and 2. For instance, a user input processor of an application icon manager (similar to
application icon manager 115 of Figs. 1 and 2, or the like) may receive an application launch
request input from a user to launch a first application. The application icon manager may
determine whether the application launch request input corresponds (o a successful selection
of the first application icon for launching the first application based on at least one of
raytracing, collision determination, or intercept calculation, and/or the like, of the application
launch request input relative to the first application icon within the user interface displayed
within the display screen of the user device. Based on a determination that the application
launch request input corresponds to a successful selection of the first application icon for
launching the first application (depicted in Fig. 3E by the line and circle notation indicating
"Hit App Icon,” or the like), the computing system or 3D launcher (e.g., computing system
105 or 3D launcher 110 of Figs. 1 and 2, or the like) may initiate launch of the first
application. Based on a determination that the application launch request input corresponds to
a failed attempt at selection of the first application icon for launching the first application
(depicted in Fig. 3E by the line indicating "Miss App Icon," or the like), the computing system
or 3D launcher may prevent launch of the first application. In other words, the 3D launcher
may capture user inputs by conducting 3D icon picking in the scene and may launch the
corresponding apps by sending launch intents to the package management service (such as
described above with respect to Fig. 2, or the like).

[0079] Figs. 4A-4F (collectively, "Fig. 4") are flow diagrams illustrating a method 400 for
implementing 3D launcher with 3D app icons, in accordance with various embodiments.
Method 400 of Fig. 4A either continues onto Fig. 4B following the circular marker denoted,
"A," and/or continues onto Fig. 4F following the circular marker denoted, "B." Method 400
of Fig. 4B continues onto at least one of Fig. 4C following the circular marker denoted, "C,"
Fig. 4D following the circular marker denoted, "D," and/or Fig. 4E following the circular
marker denoted, "E."

[0080] While the techniques and procedures are depicted and/or described in a certain
order for purposes of illustration, it should be appreciated that certain procedures may be

reordered and/or omitted within the scope of various embodiments. Moreover, while the
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method 400 illustrated by Fig. 4 can be implemented by or with (and, in some cases, are
described below with respect to) the systems, examples, or embodiments 100, 200, 300, 300',
300", 300", and 300"" of Figs. 1,2, 3A, 3B, 3C, 3D, and 3E, respectively (or components
thereof), such methods may also be implemented using any suitable hardware (or software)
implementation. Similarly, while each ol the systems, examples, or embodiments 100, 200,
300, 300", 300", 300", and 300"" of Figs. 1, 2, 3A, 3B, 3C, 3D, and 3E, respectively (or
components thereof), can operate according to the method 400 illustrated by Fig. 4 (e.g., by
executing instructions embodied on a computer readable medium), the systems, examples, or
embodiments 100, 200, 300, 300", 300", 300", and 300"" of Figs. 1, 2, 3A, 3B, 3C, 3D, and
3E can each also operate according to other modes of operation and/or perform other suitable
procedures.

[0081] In the non-limiting embodiment of Fig. 4A, method 400, at block 402, may
comprise receiving, using a computing system and via a package management service
("PMS"), a first application package associated with a first application. At block 404, method
400 may comprise determining, using the computing system, whether the first application
package comprises a three dimensional ("3D") profile of a first application icon associated
with the first application. If so, method 400 may continue onto the process at block 406. If
not, method 400 may continue onto the process at block 408. Method 400 may further
comprise, based on a determination that the first application package comprises a 3D profile
of the first application icon, loading, using the computing system, a set of a 3D mesh and a 3D
texture, based on the 3D profile of the first application icon (block 406). Method 400 may
continue onto the process at block 416.

[0082] Method 400 may further comprise, based on a determination that the first
application package does not contain a 3D profile of the first application icon, loading, using
the application icon manager of the computing system, a set of a default 3D mesh and a
default application icon of the first application as texture data (block 408). Method 400 may
continue onto the process at block 416. Method 400 may further comprise at least one of:
loading, using the renderer of the computing system, global render information, the global
render information including, without limitation, at least one of scene camera pose, lighting
condition, or zoom level, and/or the like (block 410); receiving, using a user input processor
of the application icon manager, one or more user inputs, the one or more user inputs
including, but not limited to, at least one of one or more selection inputs, one or more
translation inputs, one or more rotation inputs, one or more tilt inputs, one or more zoom

inputs (e.g., pinching inputs, i.e., pinching in to zoom in and pinching out to zoom out, or the
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like), one or more swipe inputs, one or more dragging inputs, one or more gesture inputs, one
or more tracing inputs, one or more camera translation inputs, one or more rotation inputs, one
or more accelerometer inputs, or one or more gyroscope inputs, and/or the like (block 412);
and/or determining, using the application icon manager of the computing system, a rendering
[requency of the 3D [irst application icon based at least in parl on an icon render [requency
property in the 3D profile of the first application icon and based at least in part on at least one
of power consumption level or level of performance tradeoff (block 414). In some cases, the
3D profile of the first application icon may include, but is not limited to, an icon render
[requency property based al least in part on diflerent priorities that are based al least in part on
one or more conditions. In some instances, the one or more conditions may include, without
limitation, at least one of power consumption level or level of performance tradeoff. In some
cases, the icon render frequency property may include, but is not limited to, one of a static
icon, a low frequency rendering icon, a medium frequency rendering icon, or a high frequency
rendering icon, and/or the like. Method 400 may continue onto the process at block 416.
[0083] At block 416, method 400 may comprise rendering, using the renderer of the
computing system, the first application icon as a 3D first application icon, in some cases,
based at least in part on one of the set of the 3D mesh and the 3D texture or the set of the
default 3D mesh and the default application icon, based at least in part on the loaded global
render information and based at least in part on the one of the set of the 3D mesh and the 3D
texture or the set of the default 3D mesh and the default application icon, based at least in part
on the received one or more user inputs and based at least in part on the one of the set of the
3D mesh and the 3D (exture or the set ol the default 3D mesh and the delault application icon,
or based on the determined rendering frequency of the 3D first application icon, and/or the
like.

[0084] Method 400, at block 418, may comprise causing, using the computing system, the
3D first application icon to be displayed on a user interface that is displayed within a display
screen of a user device.

[0085] In some embodiments, the computing system may comprise at least one of a 3D
launcher, a machine learning system, an artificial intelligence ("Al") system, a deep learning
system, a neural network, a processor on the user device, one or more graphics processing
units ("GPUs"), a server computer over a network, a cloud computing system, or a distributed

computing system, and/or the like.
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[0086] Method 400 either may continue onto the process at block 420 in Fig. 4B
following the circular marker denoted, "A," or may continue onto the process at block 446 in
Fig. 4F following the circular marker denoted, "B."

[0087] In some embodiments, the first application icon may be part of a group of
applicalion icons. Al block 420 in Fig. 4B (following the circular marker denoled, "A"),
method 400 may comprise generating, using the application icon manager of the computing
system, a group of 3D-arranged application icons based on the group of application icons;
rendering, using the renderer of the computing system, the generated group of 3D-arranged
application icons (block 422); and causing, using the compuling system, the rendered group of
3D-arranged application icons to be displayed on the user interface that is displayed within the
display screen of the user device (block 424). According to some embodiments, the 3D-
arranged application icons may comprise one of a group of cascaded 3D application icons
with overlapping two or more of the group of application icons in a cascade arrangement or a
group of layered 3D application icons with two or more layers of the group of application
icons in a layered arrangement.

[0088] Method 400 may continue onto the process at block 426 in Fig. 4C following the
circular marker denoted, "C," may continue onto the process at block 434 in Fig. 4D following
the circular marker denoted, "D," and/or may continue onto the process at block 440 in

Fig. 4E following the circular marker denoted, "E."

[0089] At block 426 in Fig. 4C (following the circular marker denoted, "C," in Fig. 4B),
method 400 may comprise determining, using the application icon manager of the computing
system, an order ol the icons within the group of 3D-arranged application icons based at least
in part on one or more of most recent use, existence of new notifications, number of new
notifications, or user input to reorder the icons, and/or the like; autonomously reordering,
using the application icon manager of the computing system, the icons within the group of
3D-arranged application icons based on the determination (block 428); re-rendering, using the
renderer of the computing system, the group of 3D-arranged application icons based on the
reordered icons within the group of 3D-arranged application icons (block 430); and causing,
using the computing system, the re-rendered group of 3D-arranged application icons to be
displayed on the user interface that is displayed within the display screen of the user device
(block 432).

[0090] At block 434 in Fig. 4D (following the circular marker denoted, "D," in Fig. 4B),
method 400 may comprise determining, using the application icon manager of the computing

system, one or more animations associated with one or more of the group of 3D-arranged
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application icons, wherein the one or more animations comprise at least one of rotation,
translation, tilting, resizing, transformation, or customized icon behaviors; re-rendering, using
the renderer of the computing system, the group of 3D-arranged application icons based on
the determined one or more animations associated with one or more of the group of 3D-
arranged application icons (block 436); and causing, using the compuling system, the re-
rendered group of 3D-arranged application icons to be displayed on the user interface that is
displayed within the display screen of the user device (block 438).

[0091] At block 440 in Fig. 4E (following the circular marker denoted, "E," in Fig. 4B),
method 400 may comprise receiving, using a user input processor of the application icon
manager, one or more navigation user inputs, the one or more navigation user inputs
comprising at least one of depth of field navigation inputs, perspective change inputs,
orientation change inputs, reordering inputs, sorting inputs, rotation inputs, tilt inputs
translation inputs, swiping inputs, dragging inputs, information request inputs, opening inputs,
closing inputs, or selection inputs relative to the group of 3D-arranged application icons,
and/or the like; re-rendering, using the renderer of the computing system, the group of 3D-
arranged application icons based on the received one or more navigation user inputs (block
442); and causing, using the computing system, the re-rendered group of 3D-arranged
application icons to be displayed on the user interface that is displayed within the display
screen of the user device (block 444).

[0092] Atblock 446 in Fig. 4F (following the circular marker denoted, "F," in Fig. 4A),
method 400 may comprise receiving, using a user input processor of the application icon
manager, an application launch request input [rom a user (o launch the [irst application;
determining, using the application icon manager of the computing system, whether the
application launch request input corresponds to a successful selection of the first application
icon for launching the first application based on at least one of raytracing, collision
determination, or intercept calculation, and/or the like, of the application launch request input
relative to the first application icon within the user interface displayed within the display
screen of the user device (block 448); based on a determination that the application launch
request input corresponds to a successful selection of the first application icon for launching
the first application, initiating, using the computing system, launch of the first application
{(block 450); and based on a determination that the application launch request input
corresponds to a failed attempt at selection of the first application icon for launching the first
application, preventing, using the computing system, launch of the first application (block

452).
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[0093] Examples of System and Hardware Implementation

[0094] Fig. 5 is a block diagram illustrating an example of computer or system hardware
architecture, in accordance with various embodiments. Fig. 5 provides a schematic
illustration of one embodiment of a computer system 500 of the service provider system
hardware that can perform the methods provided by various other embodiments, as described
herein, and/or can perform the functions of computer or hardware system (i.e., computing
systems 105, 105a, and 105b, three-dimensional ("3D") launcher 110, central processing units
and/or graphics processing units ("CPUs/GPUs") 125a-125n, user devices 130 and 180, user
inpul devices 135a and 135b, system composers 140, 140a, and 140b, package management
services 145, 145a, and 145D, etc.), as described above. It should be noted that Fig. 5 is meant
only to provide a generalized illustration of various components, of which one or more (or
none) of each may be utilized as appropriate. Fig. 5, therefore, broadly illustrates how
individual system elements may be implemented in a relatively separated or relatively more
integrated manner.

[0095] The computer or hardware system 500 — which might represent an embodiment of
the computer or hardware system (i.e., computing systems 105, 105a, and 105b, 3D launcher
110, CPUs/GPUs 125a-125n, user devices 130 and 180, user input devices 135a and 135b,
system composers 140, 140a, and 140b, package management services 145, 145a, and 145b,
etc.), described above with respect to Figs. 1-4 — is shown comprising hardware elements that
can be electrically coupled via a bus 505 (or may otherwise be in communication, as
appropriate). The hardware elements may include one or more processors 510, including,
without limitation, one or more general-purpose processors and/or one or more special-
purpose processors (such as microprocessors, digital signal processing chips, graphics
acceleration processors, and/or the like); one or more input devices 515, which can include,
without limitation, a mouse, a keyboard, and/or the like; and one or more output devices 520,
which can include, without limitation, a display device, a printer, and/or the like.

[0096] The computer or hardware system 500 may further include (and/or be in
communication with) one or more storage devices 525, which can comprise, without
limitation, local and/or network accessible storage, and/or can include, without limitation, a
disk drive, a drive array, an optical storage device, solid-state storage device such as a random
access memory ("RAM") and/or a read-only memory ("ROM"), which can be programmable,
flash-updateable, and/or the like. Such storage devices may be configured to implement any
appropriate data stores, including, without limitation, various file systems, database structures,

and/or the like.
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[0097] The computer or hardware system 500 might also include a communications
subsystem 530, which can include, without limitation, a modem, a network card (wireless or
wired), an infra-red communication device, a wireless communication device and/or chipset
(such as a Bluetooth™ device, an 802.11 device, a WiFi device, a WiMax device, a WWAN
device, cellular communication facilities, etc.), and/or the like. The communications
subsystem 530 may permit data to be exchanged with a network (such as the network
described below, to name one example), with other computer or hardware systems, and/or
with any other devices described herein. In many embodiments, the computer or hardware
system 500 will further comprise a working memory 535, which can include a RAM or ROM
device, as described above.

[0098] The computer or hardware system 500 also may comprise software elements,
shown as being currently located within the working memory 535, including an operating
system 540, device drivers, executable libraries, and/or other code, such as one or more
application programs 545, which may comprise computer programs provided by various
embodiments (including, without limitation, hypervisors, VMs, and the like), and/or may be
designed to implement methods, and/or configure systems, provided by other embodiments,
as described herein. Merely by way of example, one or more procedures described with
respect to the method(s) discussed above might be implemented as code and/or instructions
execulable by a compuler (and/or a processor within a compulter); in an aspect, then, such
code and/or instructions can be used to configure and/or adapt a general purpose computer (or
other device) to perform one or more operations in accordance with the described methods.
[0099] A set of these instructions and/or code might be encoded and/or stored on a non-
transitory computer readable storage medium, such as the storage device(s) 525 described
above. In some cases, the storage medium might be incorporated within a computer system,
such as the system 500. In other embodiments, the storage medium might be separate from a
computer system (i.e., a removable medium, such as a compact disc, etc.), and/or provided in
an installation package, such that the storage medium can be used to program, configure,
and/or adapt a general purpose computer with the instructions/code stored thereon. These
instructions might take the form of executable code, which is executable by the computer or
hardware system 500 and/or might take the form of source and/or installable code, which,
upon compilation and/or installation on the computer or hardware system 500 (e.g., using any
of a variety of generally available compilers, installation programs,

compression/decompression utilities, etc.) then takes the form of executable code.
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[0100] It will be apparent to those skilled in the art that substantial variations may be
made in accordance with particular requirements. For example, customized hardware (such as
programmable logic controllers, field-programmable gate arrays, application-specific
integrated circuits, and/or the like) might also be used, and/or particular elements might be
implemented in hardware, soltware (including portable soltware, such as applets, elc.), or
both. Further, connection to other computing devices such as network input/output devices
may be employed.

[0101] As mentioned above, in one aspect, some embodiments may employ a computer or
hardware system (such as the compuler or hardware system 500) (o perform methods in
accordance with various embodiments of the invention. According to a set of embodiments,
some or all of the procedures of such methods are performed by the computer or hardware
system 500 in response to processor 510 executing one or more sequences of one or more
instructions (which might be incorporated into the operating system 540 and/or other code,
such as an application program 545) contained in the working memory 535. Such instructions
may be read into the working memory 535 from another computer readable medium, such as
one or more of the storage device(s) 525. Merely by way of example, execution of the
sequences of instructions contained in the working memory 535 might cause the processor(s)
510 to perform one or more procedures of the methods described herein.

[0102] The terms "machine readable medium" and "computer readable medium," as used
herein, refer to any medium that participates in providing data that causes a machine to
operate in some fashion. In an embodiment implemented using the computer or hardware
system 500, various compuler readable media might be involved in providing
instructions/code to processor(s) 510 for execution and/or might be used to store and/or carry
such instructions/code (e.g., as signals). In many implementations, a computer readable
medium is a non-transitory, physical, and/or tangible storage medium. In some embodiments,
a computer readable medium may take many forms, including, but not limited to, non-volatile
media, volatile media, or the like. Non-volatile media includes, for example, optical and/or
magnetic disks, such as the storage device(s) 525. Volatile media includes, without limitation,
dynamic memory, such as the working memory 535. In some alternative embodiments, a
computer readable medium may take the form of transmission media, which includes, without
limitation, coaxial cables, copper wire, and fiber optics, including the wires that comprise the
bus 5035, as well as the various components of the communication subsystem 530 (and/or the
media by which the communications subsystem 530 provides communication with other

devices). In an alternative set of embodiments, transmission media can also take the form of
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waves (including without limitation radio, acoustic, and/or light waves, such as those
generated during radio-wave and infra-red data communications).

[0103] Common forms of physical and/or tangible computer readable media include, for
example, a floppy disk, a flexible disk, a hard disk, magnetic tape, or any other magnetic
medium, a CD-ROM, any other optical medium, punch cards, paper Lape, any other physical
medium with patterns of holes, a RAM, a PROM, and EPROM, a FLASH-EPROM, any other
memory chip or cartridge, a carrier wave as described hereinafter, or any other medium from
which a computer can read instructions and/or code.

[0104] Various [orms ol compuler readable media may be involved in carrying one or
more sequences of one or more instructions to the processor(s) 510 for execution. Merely by
way of example, the instructions may initially be carried on a magnetic disk and/or optical
disc of a remote computer. A remote computer might load the instructions into its dynamic
memory and send the instructions as signals over a transmission medium to be received and/or
executed by the computer or hardware system 500. These signals, which might be in the form
of electromagnetic signals, acoustic signals, optical signals, and/or the like, are all examples
of carrier waves on which instructions can be encoded, in accordance with various
embodiments of the invention.

[0105] The communications subsystem 530 (and/or components thereof) generally will
receive the signals, and the bus 505 then might carry the signals (and/or the data, instructions,
etc. carried by the signals) to the working memory 535, from which the processor(s) 505
retrieves and executes the instructions. The instructions received by the working memory 535
may optionally be stored on a storage device 525 either beflore or aller execution by the
processor(s) 510.

[0106] As noted above, a set of embodiments comprises methods and systems for
implementing image rendering, and, more particularly, to methods, systems, and apparatuses
for implementing three-dimensional ("3D") launcher with 3D application ("app") icons. Fig.
6 illustrates a schematic diagram of a system 600 that can be used in accordance with one set
of embodiments. The system 600 can include one or more user computers, user devices, or
customer devices 605. A user computer, user device, or customer device 605 can be a general
purpose personal computer (including, merely by way of example, desktop computers, tablet
computers, laptop computers, handheld computers, and the like, ranning any appropriate
operating system, several of which are available from vendors such as Apple, Microsoft
Corp., and the like), cloud computing devices, a server(s), and/or a workstation computer(s)

running any of a variety of commercially-available UNIX™ or UNIX-like operating systems.
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A user computer, user device, or customer device 605 can also have any of a variety of
applications, including one or more applications configured to perform methods provided by
various embodiments (as described above, for example), as well as one or more office
applications, database client and/or server applications, and/or web browser applications.
Allernatively, a user compuler, user device, or customer device 605 can be any other
electronic device, such as a thin-client computer, Internet-enabled mobile telephone, and/or
personal digital assistant, capable of communicating via a network (e.g., the network(s) 610
described below) and/or of displaying and navigating web pages or other types of electronic
documents. Although the system 600 is shown with (wo user compulers, user devices, or
customer devices 605, any number of user computers, user devices, or customer devices can
be supported.

[0107] Some embodiments operate in a networked environment, which can include a
network(s) 610. The network(s) 610 can be any type of network familiar to those skilled in
the art that can support data communications using any of a variety of commercially-available
(and/or free or proprietary) protocols, including, without limitation, TCP/IP, SNA™, [PX™,
AppleTalk™, and the like. Merely by way of example, the network(s) 610 (similar to
network(s) 175 of Fig. 1, or the like) can each include a local area network ("LAN"),
including, without limitation, a fiber network, an Ethernet network, a Token-Ring™ network,
and/or the like; a wide-area network ("WAN"); a wireless wide area network ("WWAN"); a
virtual network, such as a virtual private network ("VPN"); the Internet; an intranet; an
extranet; a public switched telephone network ("PSTN"); an infra-red network; a wireless
network, including, without limitation, a network operating under any of the IEEE 802.11
suite of protocols, the Bluetooth™ protocol known in the art, and/or any other wireless
protocol; and/or any combination of these and/or other networks. In a particular embodiment,
the network might include an access network of the service provider (e.g., an Internet service
provider ("ISP")). In another embodiment, the network might include a core network of the
service provider, and/or the Internet.

[0108] Embodiments can also include one or more server computers 615. Each of the
server computers 615 may be configured with an operating system, including, without
limitation, any of those discussed above, as well as any commercially (or freely) available
server operating systems. Each of the servers 615 may also be running one or more
applications, which can be configured to provide services to one or more clients 605 and/or

other servers 615.
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[0109] Merely by way of example, one of the servers 615 might be a data server, a web
server, a cloud computing device(s), or the like, as described above. The data server might
include (or be in communication with) a web server, which can be used, merely by way of
example, to process requests for web pages or other electronic documents from user
compulers 605. The web server can also run a varietly ol server applicalions, including HTTP
servers, FTP servers, CGI servers, database servers, Java servers, and the like. In some
embodiments of the invention, the web server may be configured to serve web pages that can
be operated within a web browser on one or more of the user computers 605 to perform
methods of the invention.

[0110] The server computers 615, in some embodiments, might include one or more
application servers, which can be configured with one or more applications accessible by a
client running on one or more of the client computers 605 and/or other servers 615. Merely
by way of example, the server(s) 615 can be one or more general purpose computers capable
of executing programs or scripts in response to the user computers 605 and/or other servers
615, including, without limitation, web applications {(which might, in some cases, be
configured to perform methods provided by various embodiments). Merely by way of
example, a web application can be implemented as one or more scripts or programs written in
any suitable programming language, such as Java™, C, C#™ or C++, and/or any scripting
language, such as Perl, Python, or TCL, as well as combinations of any programming and/or
scripting languages. The application server(s) can also include database servers, including,
without limitation, those commercially available from QOracle™, Microsoft™, Sybase™,
IBM™, and the like, which can process requests from clients (including, depending on the
configuration, dedicated database clients, API clients, web browsers, etc.) running on a user
computer, user device, or customer device 605 and/or another server 615. In some
embodiments, an application server can perform one or more of the processes for
implementing image rendering, and, more particularly, to methods, systems, and apparatuses
for implementing 3D launcher with 3D app icons, as described in detail above. Data provided
by an application server may be formatted as one or more web pages (comprising HTML,
JavaScript, etc., for example) and/or may be forwarded to a user computer 605 via a web
server (as described above, [or example). Similarly, a web server might receive web page
requests and/or input data from a user computer 605 and/or forward the web page requests
and/or input data to an application server. In some cases, a web server may be integrated with

an application server.
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[0111] In accordance with further embodiments, one or more servers 615 can function as
a file server and/or can include one or more of the files (e.g., application code, data files, etc.)
necessary to implement various disclosed methods, incorporated by an application running on
a user computer 605 and/or another server 615. Alternatively, as those skilled in the art will
appreciale, a [ile server can include all necessary [iles, allowing such an application Lo be
invoked remotely by a user computer, user device, or customer device 605 and/or server 615.
[0112] It should be noted that the functions described with respect to various servers
herein (e.g., application server, database server, web server, file server, etc.) can be performed
by a single server and/or a plurality of specialized servers, depending on implementation-
specific needs and parameters.

[0113] In some embodiments, the system can include one or more databases 620a-620n
(collectively, "databases 620"). The location of each of the databases 620 is discretionary:
merely by way of example, a database 620a might reside on a storage medium local to (and/or
resident in) a server 615a (and/or a user computer, user device, or customer device 605).
Alternatively, a database 620n can be remote from any or all of the computers 605, 615, so
long as it can be in communication (e.g., via the network 610) with one or more of these. In a
particular set of embodiments, a database 620 can reside in a storage-area network ("SAN")
familiar to those skilled in the art. (Likewise, any necessary files for performing the functions
attributed to the computers 605, 615 can be stored locally on the respective computer and/or
remotely, as appropriate.) In one set of embodiments, the database 620 can be a relational
database, such as an Oracle database, that is adapted to store, update, and retrieve data in
response (0 SQL-formatled commands. The database might be controlled and/or maintained
by a database server, as described above, for example.

[0114] According to some embodiments, system 600 may further comprise computing
system 625 and corresponding database(s) 650 (similar to computing systems 105, 105a, and

105b and corresponding database(s) 150a and 150b of Fig. 1, or the like). Computing system

625 may comprise three-dimensional ("3D") launcher 630 (similar to 3D launcher 110 of Figs.

1 and 2, or the like), which may include application icon manager 635 (similar to application
icon manager 115 of Figs. 1 and 2, or the like) and renderer 640 (similar to renderer 120 of
Figs. 1 and 2, or the like), or the like, and one or more central processing units and/or graphics
processing units ("CPUs/GPUs") 645a-645n (similar to CPUs/GPUs 125a-125n of Fig. 1, or
the like). System 600 may further comprise system composer 655 (similar to system

composers 140, 140a, and 140b of Figs. 1 and 2, or the like), and package management
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service 660 (similar to package management services 145, 145a, and 145b of Figs. 1 and 2, or
the like) and corresponding database(s) 665 (similar to database(s) 170 of Fig. 1, or the like).
[0115] In operation, computing system 625 (also referred to simply as "computing
system" or the like) may receive, via a package management service (e.g., package
management service 660, or the like), a [irsL application package (e.g., application package
670, or the like) associated with a first application. The computing system may determine
whether the first application package comprises a 3D profile of a first application icon
associated with the first application. Based on a determination that the first application
package comprises a 3D prolile of the [irst application icon, the compuling system may load a
set of a 3D mesh and a 3D texture, based on the 3D profile of the first application icon. Based
on a determination that the first application package does not contain a 3D profile of the first
application icon, the computing system may load a set of a default 3D mesh and a default
application icon of the first application as texture data. The computing system may render the
first application icon as a 3D first application icon (e.g., as rendered image(s) 680, or the like),
based at least in part on one of the set of the 3D mesh and the 3D texture or the set of the
default 3D mesh and the default application icon (collectively, "application icon information
675" or the like). The computing system may cause the 3D first application icon to be
displayed on a user interface that is displayed within a display screen of a user device.

[0116] In some embodiments, the application icon manager (e.g., app icon manager 635,
or the like) may receive the first application package, may determine whether the first
application package comprises the 3D profile of the first application icon, and may load the
one ol the set of the 3D mesh and the 3D Lexture or the sel of the default 3D mesh and the
default application icon to the renderer. In some instances, the renderer may render the first
application icon as a 3D first application icon.

[0117] According to some embodiments, the renderer (e.g., renderer 640, or the like) of
the computing system may load global render information, the global render information
comprising at least one of scene camera pose, lighting condition, or zoom level, and/or the
like. In such cases, rendering the first application icon as a 3D first application icon may
comprise the renderer of the computing system rendering the first application icon as a 3D
first application icon, based at least in part on the loaded global render information and based
at least in part on the one of the set of the 3D mesh and the 3D texture or the set of the default
3D mesh and the default application icon.

[0118] Alternatively, or additionally, a user input processor of the application icon

manager may receive one or more user inputs, the one or more user inputs comprising at least
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one of one or more selection inputs, one or more translation inputs, one or more rotation
inputs, one or more tilt inputs, one or more zoom inputs, one or more swipe inputs, one or
more dragging inputs, one or more gesture inputs, one or more tracing inputs, one or more
camera translation inputs, one or more rotation inputs, one or more accelerometer inputs, or
one or more gyroscope inputs, and/or the like. In such cases, rendering (he first application
icon as a 3D first application icon may comprise the renderer of the computing system
rendering the first application icon as a 3D first application icon. based at least in part on the
received one or more user inputs and based at least in part on the one of the set of the 3D
mesh and the 3D texture or the set of the delault 3D mesh and the default application icon.
[0119] In some embodiments, the 3D profile of the first application icon may further
comprise an icon render frequency property based at least in part on different priorities that
are based at least in part on one or more conditions. In some cases, the one or more
conditions may comprise at least one of power consumption level or level of performance
tradeoff, and/or the like. In some instances, the icon render frequency property may comprise
one of a static icon, a low trequency rendering icon, a medium frequency rendering icon, or a
high frequency rendering icon, and/or the like. The application icon manager of the
computing system may determine a rendering frequency of the 3D first application icon based
at least in part on the icon render frequency property in the 3D profile of the first application
icon and based at least in part on the at least one of power consumption level or level of
performance tradeoff. In such cases, rendering the first application icon as a 3D first
application icon may comprise the renderer of the computing system controlling one or more
rendering threads [or rendering the [irst application icon as the 3D [irst application icon based
on the determined rendering frequency of the 3D first application icon.

[0120] According to some embodiments, the first application icon may be part of a group
of application icons. The application icon manager of the computing system may generate a
group of 3D-arranged application icons based on the group of application icons. The renderer
of the computing system may render the generated group of 3D-arranged application icons.
The computing system may cause the rendered group of 3D-arranged application icons to be
displayed on the user interface that is displayed within the display screen of the user device.
[0121] In some cases, the 3D-arranged application icons may comprise one of a group of
cascaded 3D application icons with overlapping two or more of the group of application icons
in a cascade arrangement or a group of layered 3D application icons with two or more layers
of the group of application icons in a layered arrangement. In some embodiments, the

application icon manager of the computing system may determine an order of the icons within
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the group of 3D-arranged application icons based at least in part on one or more of most
recent use, existence of new notifications, number of new notifications, or user input to
reorder the icons, and/or the like. The application icon manager of the computing system may
autonomously reorder the icons within the group of 3D-arranged application icons based on
the determination. The renderer of the compuling system may re-render the group ol 3D-
arranged application icons based on the reordered icons within the group of 3D-arranged
application icons. The computing system may cause the re-rendered group of 3D-arranged
application icons to be displayed on the user interface that is displayed within the display
screen ol the user device.

[0122] Alternatively, or additionally, the application icon manager of the computing
system may determine one or more animations associated with one or more of the group of
3D-arranged application icons. In some cases, the one or more animations may comprise at
least one of rotation, translation, tilting, resizing, transformation, or customized icon
behaviors, and/or the like. The renderer of the computing system may re-render the group of
3D-arranged application icons based on the determined one or more animations associated
with one or more of the group of 3D-arranged application icons. The computing system may
cause the re-rendered group of 3D-arranged application icons to be displayed on the user
interface that is displayed within the display screen of the user device.

[0123] Alternatively, or additionally, a user input processor of the application icon
manager may receive one or more navigation user inputs, the one or more navigation user
inputs comprising at least one of depth of field navigation inputs, perspective change inputs,
orientation change inputs, reordering inputs, sorting inpuls, rotation inputs, tillL inputs
translation inputs, swiping inputs, dragging inputs, information request inputs, opening inputs,
closing inputs, or selection inputs relative to the group of 3D-arranged application icons,
and/or the like. The renderer of the computing system may re-render the group of 3D-
arranged application icons based on the received one or more navigation user inputs. The
computing system may cause the re-rendered group of 3D-arranged application icons to be
displayed on the user interface that is displayed within the display screen of the user device.
[0124] In some embodiments, a user input processor of the application icon manager may
receive an application launch request input from a user to launch the first application. The
application icon manager of the computing system may determine whether the application
launch request input corresponds to a successful selection of the first application icon for
launching the first application based on at least one of raytracing, collision determination, or

intercept calculation, and/or the like, of the application launch request input relative to the
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first application icon within the user interface displayed within the display screen of the user
device. Based on a determination that the application launch request input corresponds to a
successful selection of the first application icon for launching the first application, the
computing system may initiate launch of the first application. Based on a determination that
the application launch request input corresponds (o a [ailed atlempt at selection ol the first
application icon for launching the first application, the computing system may prevent launch
of the first application.

[0125] These and other functions of the system 600 (and its components) are described in
grealer delail above with respect (o Figs. 1-4.

[0126] While particular features and aspects have been described with respect to some
embodiments, one skilled in the art will recognize that numerous modifications are possible.
For example, the methods and processes described herein may be implemented using
hardware components, software components, and/or any combination thereof. Further, while
various methods and processes described herein may be described with respect to particular
structural and/or functional components for ease of description, methods provided by various
embodiments are not limited to any particular structural and/or functional architecture but
instead can be implemented on any suitable hardware, firmware and/or software
configuration. Similarly, while particular functionality is ascribed to particular system
components, unless the context dictates otherwise, this functionality need not be limited to
such and can be distributed among various other system components in accordance with the
several embodiments.

[0127] Moreover, while the procedures of the methods and processes described herein are
described in a particular order for ease of description, unless the context dictates otherwise,
various procedures may be reordered, added, and/or omitted in accordance with various
embodiments. Moreover, the procedures described with respect to one method or process
may be incorporated within other described methods or processes; likewise, system
components described according to a particular structural architecture and/or with respect to
one system may be organized in alternative structural architectures and/or incorporated within
other described systems. Hence, while various embodiments are described with—or
without—particular features for ease of description and to illustrate some aspects of those
embodiments, the various components and/or features described herein with respect to a
particular embodiment can be substituted, added and/or subtracted from among other

described embodiments, unless the context dictates otherwise. Consequently, although
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several embodiments are described above, it will be appreciated that the invention is intended

to cover all modifications and equivalents within the scope of the following claims.

37

Meta Platforms, Inc. - Ex. 1002
Page 108



Mol e I S

e e e
AW NN~ O

W N =, N R W N =, O 0 Yy RN

WO 2022/047436 PCT/US2021/054836

WHAT IS CLAIMED IS:
1. A method, comprising:
receiving, using a computing system and via a package management service ("PMS"), a
first application package associated with a first application;
based on a determination that the first application package comprises a three
dimensional ("3D") profile of a first application icon associated with the first
application,
loading, using the computing system, a set of a 3D mesh and a 3D texture,
based on the 3D profile of the first application icon; and
rendering, using the computing system, the first application icon as a 3D first
application icon, based at least in part on the set of the 3D mesh and the 3D
texture; and
causing, using the computing system, the 3D first application icon to be displayed on a

user interface that is displayed within a display screen of a user device.

2. The method of claim 1, further comprising:
based on a determination that the first application package does not contain a 3D profile
of the first application icon,
loading, using the computing system, a set of a default 3D mesh and a default
application icon of the first application as texture data; and
rendering, using the computing system, the first application icon as a 3D first
application icon, based al least in part on the set of the default 3D mesh and

the default application icon.

3. The method of claim 1 or 2, wherein the computing system comprises at least
one of a 3D launcher, 2 machine learning system, an artificial intelligence ("Al") system, a
deep learning system, a neural network, a processor on the user device, one or more graphics
processing units ("GPUs"), a server computer over a network, a cloud computing system, or a

distributed computing system.

4, The method of any of claims 1-3, wherein the computing system comprises an
application icon manager and a renderer, wherein the application icon manager receives the

first application package, determines whether the first application package comprises the 3D
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profile of the first application icon, and loads the one of the set of the 3D mesh and the 3D
texture or the set of the default 3D mesh and the default application icon to the renderer,

wherein the renderer renders the first application icon as a 3D first application icon.

5. The method of any of claims 1-4, further comprising:

loading, using the renderer of the computing system, global render information, the
global render information comprising at least one of scene camera pose, lighting
condition, or zoom level;

wherein rendering the first application icon as a 3D first application icon comprises
rendering, using the renderer of the computing system, the first application icon as a
3D first application icon, based at least in part on the loaded global render
information and based at least in part on the one of the set of the 3D mesh and the

3D texture or the set of the default 3D mesh and the default application icon.

6. The method of any of claims 1-5, further comprising:

receiving, using a user input processor of an application icon manager of the computing
system, one or more user inputs, the one or more user inputs comprising at least one
of one or more selection inputs, one or more translation inputs, one or more rotation
inputs, one or more tilt inputs, one or more Zzoom inputs, one or more swipe inputs,
one or more dragging inpuls, one or more gesture inpuls, one or more lracing
inputs, one or more camera translation inputs, one or more rotation inputs, one or
more accelerometer inputs, or one or more gyroscope inputs;

wherein rendering the first application icon as a 3D first application icon comprises
rendering, using the renderer of the computing system, the first application icon as a
3D first application icon, based at least in part on the received one or more user
inputs and based at least in part on the one of the set of the 3D mesh and the 3D

texture or the set of the default 3D mesh and the default application icomn.

7. The method of any of claims 1-6, wherein the 3D profile of the first application
icon further comprises an icon render frequency property based at least in part on different
priorities that are based at least in part on one or more conditions, wherein the one or more
conditions comprise at least one of power consumption level or level of performance tradeott,

wherein the icon render frequency property comprises one of a static icon, a low frequency
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rendering icon, a medium frequency rendering icon, or a high frequency rendering icon,
wherein the method further comprises:
determining, using the application icon manager of the computing system, a rendering
frequency of the 3D first application icon based at least in part on the icon render
frequency property in the 3D profile of the first application icon and based at least
in part on the at least one of power consumption level or level of performance
tradeoff;
wherein rendering the first application icon as a 3D first application icon comprises
controlling, using the renderer of the computing system, one or more rendering
threads for rendering the first application icon as the 3D first application icon based

on the determined rendering frequency of the 3D first application icon.

8. The method of any of claims 1-7, wherein the first application icon is part of a
group of application icons, wherein the method further comprises:

generating, using the application icon manager of the computing system, a group of 3D-
arranged application icons based on the group of application icons;

rendering, using the renderer of the computing system, the generated group of 3D-
arranged application icons; and

causing, using the computing system, the rendered group of 3D-arranged application
icons to be displayed on the user interface that is displayed within the display

screen of the user device.

9. The method of claim 8, wherein the 3D-arranged application icons comprise
one of a group of cascaded 3D application icons with overlapping two or more of the group of
application icons in a cascade arrangement or a group of layered 3D application icons with two

or more layers ol the group ol application icons in a layered arrangement.

10. The method of claim 8, further comprising:

determining, using the application icon manager of the computing system, an order of
the icons within the group ol 3D-arranged application icons based at least in part on
one or more of most recent use, existence of new notifications, number of new

notifications, or user input to reorder the icons;
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autonomously reordering, using the application icon manager of the computing system,
the icons within the group of 3D-arranged application icons based on the
determination;

re-rendering, using the renderer of the computing system, the group of 3D-arranged
application icons based on the reordered icons within the group of 3D-arranged
application icons; and

causing, using the computing system, the re-rendered group of 3D-arranged application
icons to be displayed on the user interface that is displayed within the display

screen of the user device.

11. The method of claim 8, further comprising:

determining, using the application icon manager of the computing system, one or more
animations associated with one or more of the group of 3D-arranged application
icons, wherein the one or more animations comprise at least one of rotation,
translation, tilting, resizing, transformation, or customized icon behaviors;

re-rendering, using the renderer of the computing system, the group of 3D-arranged
application icons based on the determined one or more animations associated with
one or more of the group of 3D-arranged application icons; and

causing, using the computing system, the re-rendered group of 3D-arranged application
icons to be displayed on the user interface that is displayed within the display

screen of the user device.

12. The method of claim 8, further comprising:

receiving, using a user input processor of the application icon manager, one or more
navigation user inputs, the one or more navigation user inputs comprising at least
one ol depth of [ield navigation inputs, perspectlive change inputs, orientation
change inputs, reordering inputs, sorting inputs, rotation inputs, tilt inputs
translation inputs, swiping inputs, dragging inputs, information request inputs,
opening inputs, closing inputs, or selection inputs relative to the group of 3D-
arranged application icons;

re-rendering, using the renderer of the computing system, the group of 3D-arranged

application icons based on the received one or more navigation user inputs; and
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causing, using the computing system. the re-rendered group of 3D-arranged application
icons to be displayed on the user interface that is displayed within the display

screen of the user device.

13. The method of any of claims 1-12, further comprising:

receiving, using a user input processor of the application icon manager, an application
launch request input from a user to launch the first application;

determining, using the application icon manager of the computing system, whether the
application launch request input corresponds to a successful selection of the first
application icon for launching the first application based on at least one of
raytracing, collision determination, or intercept calculation of the application launch
request input relative to the first application icon within the user interface displayed
within the display screen of the user device;

based on a determination that the application launch request input corresponds to a
successful selection of the first application icon for launching the first application,
initiating, using the computing system, launch of the first application; and

based on a determination that the application launch request input corresponds to a
failed attempt at selection of the first application icon for launching the first

application, preventing, using the computing system, launch of the first application.

14. An apparatus, comprising:
at least one processor; and
a non-transitory computer readable medium communicatively coupled to the at least
one processor, the non-transitory computer readable medium having stored thereon
computer software comprising a set of instructions that, when executed by the at
least one processor, causes the apparatus (o:
receive, via a package management service ("PMS"), a first application package
associated with a first application;
based on a determination that the first application package comprises a three
dimensional ("3D") prolile of a [irst application icon associated with the
first application,
load a set of a 3D mesh and a 3D texture, based on the 3D profile of the

first application icon; and
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render the first application icon as a 3D first application icon, based at
least in part on the set of the 3D mesh and the 3D texture; and
cause the 3D first application icon to be displayed on a user interface that is

displayed within a display screen of a user device.

15. The apparatus of claim 14, wherein the apparatus comprises at least one of a 3D
launcher, a machine learning system, an artificial intelligence ("AI") system, a deep learning
system, a neural network, a processor on the user device, one or more graphics processing units
("GPUs"), a server computer over a network, a cloud computing system, or a distributed

computing system.

16. The apparatus of claim 14 or 15, wherein the apparatus comprises an application
icon manager and a renderer, wherein the application icon manager receives the first
application package, determines whether the first application package comprises the 3D profile
of the first application icon, and loads the one of the set of the 3D mesh and the 3D texture or
the set of the default 3D mesh and the default application icon to the renderer, wherein the
renderer renders the first application icon as a 3D first application icon.

17. A system, comprising:

a computing system, comprising:

an application icon manager;
arenderer;
at least one [irst processor; and
a first non-transitory computer readable medium communicatively coupled to
the at least one first processor, the first non-transitory computer readable
medium having stored thereon computer software comprising a first set of
instructions that, when executed by the at least one [irst processor, causes
the computing system to:
receive, using the application icon manager and via a package
management service ("PMS"), a first application package associated
with a first application;
based on a determination that the first application package comprises a
three dimensional ("3D") profile of a first application icon associated

with the first application,
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load a set of a 3D mesh and a 3D texture, based on the 3D profile
of the first application icon; and
render, using the renderer, the first application icon as a 3D first
application icon, based at least in part on the set of the 3D
mesh and the 3D texture; and
cause the 3D first application icon to be displayed on a user interface

that is displayed within a display screen of a user device.

18. The system of claim 17, wherein the first set of instructions, when executed by
the at least one first processor, further causes the computing system to:
based on a determination that the first application package does not contain a 3D profile
of the first application icon,
load a set of a default 3D mesh and a default application icon of the first
application as texture data; and
render, using the renderer, the first application icon as a 3D first application
icon, based at least in part on the set of the default 3D mesh and the default

application icon.

19. The system of claim 17 or 18, wherein the computing system comprises at least
one of a 3D launcher, a machine learning system, an artificial intelligence ("Al") system, a
deep learning system, a neural network, a processor on the user device, one or more graphics
processing units ("GPUs"), a server compulter over a nelwork, a cloud compuling system, or a

distributed computing system.

20. The system of any of claims 17-19, wherein the first set of instructions, when
execuled by the al least one [irst processor, [urther causes the compuling system (0:

receive, using a user input processor of the application icon manager, one or more user
inputs, the one or more user inputs comprising at least one of one or more selection
inputs, one or more translation inputs, one or more rotation inputs, one or more tilt
inputs, one or more £oom inputs, one or more swipe inpults, one or more dragging
inputs, one or more gesture inputs, one or more tracing inputs, one or more camera
translation inputs, one or more rotation inputs, one or more accelerometer inputs, or

one Or more gyroscope inputs;
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wherein rendering the first application icon as a 3D first application icon comprises
rendering the first application icon as a 3D first application icon, based at least in
part on the received one or more user inputs and based at least in part on the one of
the set of the 3D mesh and the 3D texture or the set of the default 3D mesh and the

default application icon.

21. The system of any of claims 17-20, wherein the first application icon is part of a
group of application icons, wherein the first set of instructions, when executed by the at least
one first processor, further causes the computing system to:

generate, using the application icon manager, a group of 3D-arranged application icons;

render, using the renderer, the generated group of 3D-arranged application icons; and

cause, using the computing system, the rendered group of 3D-arranged application
icons to be displayed on the user interface that is displayed within the display

screen of the user device.

22. The system of claim 21, wherein the 3D-arranged application icons comprise
one of a group of cascaded 3D application icons with overlapping two or more of the group of
application icons in a cascade arrangement or a group of layered 3D application icons with two

or more layers of the group of application icons in a layered arrangement
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ABSTRACT

An object 1s to enable an accurate determination of an
operation. An operator uses a relative relation between a
virtual operation screen determined from an image or a
position of an operator photographed by the aforementioned
video camera and the operator to determine that the
operation starts when a part of the operator comes on this
side of the operation screen as viewed from the video
camera, and from a configuration or a movement of each
portion, it 1is determined which out of operations in
advance estimated the configuration or the movement

corresponds to.
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IMAGE RECOGNITION APPARATUS, OPERATION EVALUATION METHOD, AND

PROGRAM

Technical Field
(00011

The present invention relates to an image recognition
apparatus and anoperationdeterminingmethod, and inmoredetail,
to an image recognition apparatus and an operation determining
method for determining a movement of a measurement target from

an image photographed by a video camera or the like.

Background Art
[0002]

In recent years there are proposed various devices and
processes as interfaces between computers or electronic devices
and human beings, that is, machine interfaces, and particularly
in a game machine or an operation guide device, there is proposed
a technology in which an entirety or a part of an operator is
photographed by a camera and an intention of the operator is
determined in accordance with the photographed image to operate
the game machine or the operation guide device. For example,
Patent Literature 1 proposes a technology in which there are
provided a host computer for recognizing a configuration and
a movement of an object in an image photographed by a CCD camera
and a display device for displaying the configuration and the

movement of the object recognized by the host computer, wherein,
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when a user faces the CCD camera and gives an instruction by
hand waving, the given hand waving is displayed on a display
screen of the display device, a virtual switch and the like
displayed on the display screen can be selected with an icon
of an arrow mark cursor by the hand waving, and a very simple
cperation of thedevice ispossible without necessity of an input
device such as a mouse.

(0003]

In recent years, there is further proposed an input system
in which a movement or a configuration of a hand-finger 1is
reccgnized as some kind of gesture from an image in which the
movement or the configuration is photographed, thereby perform
an operationinput. Forexample, inthepresentationbya screen
cperation by a gesture or in an input device which can be used
in a non-contact kiosk terminal not recuiring a touch panel,
an operator facing a large screen performs various operations
toward a camera usually installed in a position of a screen lower
part, the content is mirrored on the large screen. The
configuration and the movement of the operator are extracted
from the image photographed in this manner by a method known
in the present technology field, which are compared with, for
example, a pattern predetermined and stored in a data base.
Thereby the meaning of the configuration or the movement of the
operator is determined, that is, it is determined what operation
the operator intends to perform by the movement, which is used
for control of the device.

[(0004)
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On the other hand, a technology of reading an image of
an operator, as shown in Fig. 13, makes it possible to photograph
an operator with a camera adapted for a three-dimensional or
stereoscopic photography to reproduce a stereoscopic image,
which is used in an application for security check or the like.
By reproducing the stereoscopic image, the movement of the
operator can be figured out stereoscopically, for example, the
movement of the operator, particularly the movement of a hand
of the operator canbe recognized also in the forward and backward
directions. Therefore, a variety of gestures increase as
compared to a technology using a two-dimensional image. In
addition, evenifapluralityofoperatorsareextractedas images,
inacaseofmanypeople, the forwardandbackwardrelationbetween
the operators can be comprehended because of the stereoscopic
image. Therefore, only the movement of the headmost operator
can be extracted to be used for input of an operation.
[0005]

Further, in recent years there are proposed various types
of display devices capab_e of performing a three-dimensional
(3D) or stereoscopic display, and an application field of such
a display device has been spreading not only to a limited field
such as a conventional movie theater but also to fields from
a display device in an event site to a household television.
In regard to 3D display technologies also, various types of
technologies are proposed, which include technologies of not

only a color display, but also a process in which a color taste
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is not spoiled and a process in which exclusive glasses are
unnecessary (for example, refer to Patent Literature 2).
Citation List

Patent Literature

0006}

PTL 1: Japanese Patent Laid-Open No. 2004-78977

PTL 2: Japanese Patent Laid-Open No. 2005-266116

Summary ©f Invention
Technical Problem
[0007]

However, in the conventional gesture operation, any
standardized gesture such as a de facto standard is not
established and a user can not intuitively recognize what can
be done with what movement except for a polnting operation of
XY ordinates by a forefinger. There are some cases where an
instruction is made by fixing a click operation suchas "click”,
"double clicks" or "drag" to the ordinate during a waiting time
of a couple of seconds, but there are not a few cases where a
comfortable operation is hampered by the event that the set
walting time is too long. Therefore, there is a problem that
theredoesnotexistapractical techniqueofmaking the operation
such as "click" or "determination" (doubkle clicks or the like)
comprehensible and comfortable.

[0008]
The conventional gesture detecting apparatus is different

from an input apparatus such as a touch panel which an operator
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can touch directly and 1s difficult to figure out a clear
intention of the operator. That 1is, even 1if the operator
performs some movement, there occurs a problem that it is not
easy to determine whether the movement expresses an intention
of input or occurs simply as the result of the operator’s
habit. As a result, there occurs a problem that a simple
gesture can not be recognized unless it is performed in an
unnaturally distinct manner, it 1s necessary to work out a
prior arrangement of the gesture or complicate gestures can not

be used.

[0009]

Embodiments of the present invention provide an image
recognition apparatus and an operation determining method for
enabling an accurate determination of an operation by
performing a movement of an operator to an apparatus based upon
the operator’s recognition of a state where the operation
relating to some input is being performed. As a result, the
operator does not need to be familiar with the operation of the
apparatus or learn particular gestures, and by moving an
entirety or a part of the body, it is possible to determine the
movement as an operation expressing accurately an intention of

the operator.

Solution to Problem
[0010]

According to an embodiment an image recognition apparatus
comprises three-dimensional photography means for reading an

image of an operator to produce stereoscopic image data,
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operation screen forming means for forming a virtual operation
screen in a configuration and a position based upon the image
and the position of the operator read by the three-dimensional
photography means, operation determining means for, by reading
a movement of an image of at least a part of the operator to
the formed virtual operation screen by the three-dimensional
photography means, determining whether or not the movement 1is
an operation based upcon a position relation between the part of
the operator and the virtual operation screen, and signal
output means for outputting a predetermined signal when it is

determined that the movement is the operation.

[0011]

In an embodiment, the three-dimensional photography means
reads a plurality of operation candidates, it is determined
that an operation <candidate performing a predetermined

particular movement is the operator.

[0012]

In another embodiment, an image recognition apparatus
further 1includes operator display means for displaying a
position relation of the operation candidate determined as the
operator to the present operator and the other candidate shown
in the image of the plurality of the candidates read by the

three-dimensional photography means.

[0013]
In another embeocdiment, an image recognition apparatus

further includes a position determining face arranged in a
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predetermined position in a side of the operator of the virtual
operation screen for determining an operation position on the
virtual operation screen, wherein the operation determining
means, at the time of crossing the virtual operation screen in
a series of movements in which a part of the operator moves
from the position determining face to the virtual operation
screen, determines an operation of the operator as a movement
that the part of the operator crosses a position on the virtual
operation screen corresponding to a position on the position

determining face which the part of the operator crosses.

[0014]

In another embodiment, positions of an arm and a face of
the operator are extracted from the read image of the operator,
wherein the configuration and the position of the virtual
operation screen are determined based upon the extracted

positions of the arm and the face.

[0015]
In another embodiment, the position of the virtual
operation screen 1s between the operator and the three-

dimensional photography means.

[0016]

In another embodiment, the operation screen forming means
forms the virtual operation screen in a configuration and a
position defined based upon the image of the operator and a
predetermined particular movement of the operator which are

read by the three-dimensional photography means.
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(0017]

In another embodiment, the operation screen forming means
forms the virtual operation screen at an angle defined based
upon the image of the operator and a predetermined particular
movement of the operator which are read by the three-

dimensional photography means.

[0018]

In another embodiment, the operation screen forming means
forms the virtual operation screen at an angle defined based
upon the image and the position of the operator read by the

three-dimensional photography means.

[0019)]

In another embecdiment, an image recognition apparatus
further includes cperation screen stereoscopic display means
for displaying a stereoscopic image showing the formed virtual

operation screen.

[(0020]
In another embodiment, the stereoscopic image is formed by

a binocular parallax.

[0021)

In another embodiment, a distance between the part of the
operator and the virtual operation screen 1is calculated from a
position relation therebetween to stereoscopically display a

predetermined index showing the position relation of the part
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of the operator to the virtual operation screen at a position

corresponding to the distance.

[0022]

In another embodiment, an image recognition apparatus
further includes three-dimensional photography means for
reading an image of an operator to produce stereoscopic image
data, operation screen forming means for forming a virtual
operation screen in a configuration and a position based upon a
predetermined particular movement of the operator read by the
three-dimensicnal photography means, operation determining
means for, by reading a movement of an image of at least a part
of the operator to the formed virtual operation screen by the
three-dimensional photography means, determining whether or not
the movement 1is an operation based upon a position relation
between the part of the operator and the virtual operation
screen, and signal output means for outputting a predetermined
signal when it 1is determined that the movement 1is the

operation.

[0023]

In another embodiment, an operation determining method
further includes a three-dimensional photography step for
reading an image of an operator to produce stereoscopic image
data, an operation screen forming step for forming a virtual
cperation screen in a configuration and a position based upon
the image and the position of the operator read by the three-
dimensional photography step, an operation determining step

for, by reading a movement of an image of at least a part of
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the operator to the formed virtual operation screen by the
three-dimensional photography step, determining whether or not
the movement is an operation based upon a position relation
between the part of the operator and the wvirtual operation
screen, and a signal output step for outputting a predetermined
signal when it 1is determined that the movement 1is the

operation.

[0024]

In another embodiment, the operation determining step, at
the time of crossing the virtual operation screen in a series
of movements in which a part of the operator moves from a
position determining face arranged in a predetermined position
in a side of the operator of the virtual operation screen for
determining an operation position on the wvirtual operation
screen to the virtual operation screen, determines an operation
of the operator as a movement that the part of the operator
crosses a position on the virtual operation screen
corresponding to a position on the position determining face

which the part of the operator crosses.

[0025]

In another embodiment, an operation determining method
further includes an operation screen stereoscopic display step
for displaying a stereoscopic image showing the formed virtual

operation screen.

[00260]
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In another embodiment, there is provided a computer
readable medium storing program for executing an operation
determining method for recognizing an image of an operator to
determine an operation content by an 1image recognition
apparatus. The operation determining method comprises a three-
dimensional photography step for reading an image of an
operator to produce stereoscopic 1image data, an operation
screen forming step for forming a virtual operation screen in a
configuration and a position based upon the image and the
position of the operator read by the three-dimensional
photography step, an operation determining step for, by reading
a movement of an image of at least a part of the operator to
the formed virtual operation screen by the three-dimensional
photography step, determining whether or not the movement is an
operation based upon a position relation between the part of
the operator and the virtual operation screen, and a signal
output step for outputting a predetermined signal when it is

determined that the movement is the operation.

[0027]

In another embodiment, the operation determining step, at
the time of crossing the virtual operation screen in a series
of movements in which a part of the operator moves from a
position determining face arranged in a predetermined position
in a side of the operator of the virtual operation screen for
determining an operation position on the wvirtual operation
screen to the virtual operation screen, determines an operation
of the operator as a movement that the part of the operator

crosses a position on the virtual operation screen
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corresponding to a position on the position determining face

which the part of the operator crosses.

[0028]

In another embodiment, a computer readable medium further
includes an operation screen stereoscopic display step for
displaying a stereoscopic image showing the formed virtual

operation screen.

Advantageous Effects of Invention
[0029]
As explained above, an image recognition apparatus

according to the present invention comprises three-dimensional
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photography means for reading an image of an operator to produce
stereoscopic image data, operation screen forming means for
forming a virtual operation screen in a configuration and a
position based upon the image and the position of the operator
read by the three-dimensional photography means, operation
determining means for, by reading a movement of an image of at
least a part of the operator to the formed virtual operaction
screen by the three-dimensional photography means, determining
whether or not the movement is an operation based upon a position
relation between the part of the operator and the virtual
operation screen, and signal output means for outputting a
predetermined signal when it is determined that the movement
is the operation. Therefore, the operator does not need to ke
familiar with the operation of the apparatus or learn particular
gestures, and by moving an entirety or a part of the body, it
is possible to determine the movement as an operation accurately

expressing an intention of the operator.

Brief Description of Drawings
[0030]
[Fig. 1] Fig. 1 is a diagram showing an example oI an
operation input system according to the present embodiment;
[Fig. 2] Fig. 2 is a block diagram schematically showing
a relation between the operation input system according to the

present embodiment and a computer;
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[Fig. 3] Fig. 3 is a block diagram showing an example of
a function module of a program gcrocessed in a CPU of the computer
according to the present embodiment;

[Fig. 4] Fig. 4 is a flow chart of the process according
to the present embodiment;

[Fig. 5] Fig. 5 is a diagramexplaining a virtual operation
screen stereoscopically displayed according to an embodiment
in the present invention;

[Fig. 6] Fig. 6 is a diagram showing a state of a virtual
operation screen according to an embodiment in the present
invention;

[Fig. 7] Fig. 7 is a diagram showing a state of a virtual
operation screen in a television display apparatus as a use
example of an embodiment in the present invention;

{Fig. 8] Fig. 8 1s a diagram showing a position of the
virtual operation screen in the television display apparatus
as a use example of an embodiment in the present invention;

[Fig. 9] Fig. 9 is a diagram showing a state of a virtual
operation screen formed by anoperation screen forming reference
according to an embodiment in the present invention;

(Fig. 10] Fig. 10 is a diagram showing an example of an
image in a case of taking in the image by a plurality of operators
using the conventional three-dimensional camera;

[Fig. 11} Fig. 11 is adiagram showing an example of setting
an operation region of operation input support according to an

embodiment in the present invention;
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[Fig. 12] Fig. 12 is a diagram showing an example of
adjusting an operation region by a position of a screen or a
camera according to an embodiment in the present invention;

[Fig. 13] Fig. 13 is a diagram showing a different example
of adjusting an operation region by a position of a screen or
a camera according to an embodiment in the present invention;

[Fig. 14] Fig. 14 is a diagram showing a different example
of adjusting an operation region by a screen or a position of
a camera according to an embodiment in the present invention;

([Fig. 1Z] Fig. 15 is a diagram explaining a method for
adjusting an operation region by a position of a screen or a
camera according to an embodiment in the present invention;

[Fig. 16] Fig. 16 is a diagram showing an example of
adjusting an operation region by a positicn of a screen or a
camera according to an embodiment in the present invention;

[Fig. 17] Fig. 17 is a diagram showing a method for taking
in an image of an operator using the conventional
three-dimensional camera;

[Fig. 18] Fig. 18 is a diagram explaining operation input
using a stereoscopic display icon according to an embodiment
in the present invention;

[Fig. 19] Fig. 19 is a diagram showing an example of a
special display of cperatiocn input support according to an
embodiment in the present invention;

(Fig. 20] Fig. 20 1s a diagram showing a state of a virtual
operation screen and an operation region according to an

embodiment in the present invention;
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[Fig. 21] Fig. 2. is a diagram showing a relation between
a movement of an operator and an icon displayed on a screen
according to an embodiment in the present invention;

[Fig. 22] Fig. 22 is a diagram showing an example of a
special display of an operation input screen according to an
embodiment in the present 1nvention;

[Fig. 23] Fig. 23 is adiagram showing an example of various
icons usable in an operation input screen according to an
embodiment in the present invention;

[Fig. 24] Fig. 24 is a diagram showing a relation between
a movement of an operatocr and an icon displayed on a screen
according to an embodiment in the present invention;

[Fig. 25] Fig. 25 is a diagram showing a display screen
of an example of inputting an instruction for moving a figure
displayed on a screen by the present embodiment;

(Fig. 26) Fig. 26 is a diagram showing a relation between
amovement of anoperatorandamenudisplayedonascreenaccording
to an embodiment in the present invention;

[Fig. 27] Fig. 27 is a diagram showing a relation between
amovement of anoperator andamenudisplayedonascreenaccording
to a different embodiment in the present invention;

[Fig. 28] Fig. 28 is a diagram showing a relation between
amovement of anoperatorandamenudisplayedonascreenaccording
to a further different embodiment in the present invention;

[Fig. 29] Fig. 29 is a diagram showing a state of a virtual
operation screen and an operation screen forming reference

according to an embodiment in the present invention;

.16-

Meta Platforms, Inc. - Ex. 1002

Page 150



CA 02810307 2013-03-04

[Fig. 30] Fig. 30 is a diagram showing an example of
adjusting an operation region by a screen by a projector or a
position of a camera according to an embodiment in the present
invention;

[Fig. 21] Fig. 31 is a diagram showing & relation between
amovement of anoperator andamenudisplayedonascreenaccording
to an embodiment in the present invention;

(Fig. 32] Fig. 32 is adiagramshowing an image photographed
fordeterminingaregionsettingapositionofanoperationscreen
by a gesture of an operator according to an embodiment in the
present invention;

[Fig. 33] Fig. 33 is a diagram cxplaining extraction oZ
a position of an operation screen pointed out according to an
embodiment in the present invention;

[Fig. 34] Fig. 34 is a diagram showing a distance data
image obtained by a camera for extraction of a position of an
operation screen pointed out according to an embodiment in the
present invention;

[Fig. 35] Fig. 35 is a flow chart showing the process oZf
setting a position of an operation screen by a gesture of an
operator according to an embodiment in the present invention;

[Fig. 36] Fig. 36 is a flow chart showing the process of
extracting a position of an operation screen pointed out
according to an embodiment in the present invention;

[Fig. 37A] Fig. 37A is a diagram showing a variation of
an operation screen setting gesture of an operator according

to an embodiment in the present invention;
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[Fig. 37B] Fig. 37B is a diagram showlng a variation of
an operation screen setting gesture of an operator according
to an embodiment in the present invention;

[Fig. 37C] Fig. 37C is a diagram showing a variation of
an operation screen setting gesture of an operator according
to an embodiment in the present invention;

(Fig. 37D) Fig. 37D is a diagram showing a variation of
an operation screen setting gesture of an operator according
to an embodiment in the present invention;

[Fig. 37E] Fig. 37E is a diagram showing a variation of
an operation screen setting gesture of an operator according
to an embodiment in the present invention;

[Fig. 37F] Fig. 37F 1s a diagram showing a variation of
an operation screen setting gesture of an operator according
to an embodiment in the present invention;

[Fig. 38] Fig. 38 is a diagram showing an example of a
target screen used in a grid snapping process according to an
embodiment in the present invention;

[Fig. 39] Fig. 39 is a diagram showing a setting example
ofagridusedinagridsnappingprocessaccordingtoanembodiment
in the present invention;

[Fig. 40] Fig. 40 is a diagram explaining a grid snapping
process according to an embodiment in the present invention;

(Fig. 41] Fig. 41 is a diagram showing an example of
displaying an icon in a _ower part of a stereoscopic display
device for specifying the current operator in the present

embodiment;
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[Fig. 42] Fig. 42 is a diagram showing a relation between
Fig. 42A and Fig. 42B;

[Fig. 42A] Fig. 42A isadiagramshowingadifferent example
of displaying an icon in a lower part of a stereoscopic display
device for specifying the current operator in the present
embodiment;

[Fig. 42B] Fig. 42Bisadiagramshowingadifferent example
of displaying an icon in a lower part of a stereoscopic display
device for specifying the current operator in the present
embodiment;

[Fig. 43A] Fig. 43A is a diagram showing an example of
various varilations for displaying operators in the present
embodiment;

[Fig. 43B] Fig. 43B is a diagram showing an example of
various variations displaying operators 1n the present
embodiment; and

[Fig. 43C] Fig. 43C is a diagram showing an example of
various variations for displaying operators in the present
embodiment.

Description of Embodiments
[0031)

Hereinafter, embodiments in the present invention will
be in detail explained with reference to the accompanying
drawings.

(0032] {(First Embodiment)
Fig. 1 is a diagram showing an example of an operation

input system in the present embodiment. A stereoscopilc display
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three~-dimensional display device 111 in the present embodiment
is arranged in front of an operator 102, and the operator 102
can perform an operation to a virtual operation screen
stereoscopically displayed in a constant position between the
operator 102 and the three-dimensional display device 111 in
recognition of the event that a configuration of a finger or
the likebecomesa target of anoperationdetermination. Various
screen images for various applications at which the present
systemaims aredisplayedinthethree-dimensicnaldisplaydevice
111, but in addition to it, as described later, it is possible
to support the operation input. That is, for example, a portion
of the operator 102 as the target anc the like are displayed
in a corner of a screen to make the operator 102 recognize a
movement which can be determined as an operation at the current
point.

[0033]

Here, in the present embodiment, the three-dimensional
displaydevice is used as an audiovisual monitor for an operator,
but since any three—-dimensional display device known in the
present technical fielc can be used in the oresent embodiment,
the three-dimensional display device itself will be briefly
explained. The three-dimensional display device means a
display device which can provide a stereoscopic screen image
having a depth feeling or a protruding feeling to viewers, and
is of various types. The three-dimensional display device can
basically provide different images to both eyes of an operator

for theoperator toviewanobject stereoscopically. Ingeneral,
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in order for the operator to stereoscopically recognize some
object as if it existed in the same space as he, since, by using
aconvergence functionof humanbeings, it isnecessary toprovide
a screen image having a parallax between right and left eyes
(binocular parallax) and change a view way of the screen image
inconjunctionwithaheadmovement of the operator (calledmotion
parallax), the stereoscopic view is compatible with elements
of correction, tracking and the like by human body dimension
measurement by the three-dimensional camera of the present
embodiment. Forexample, thepositionof the three-dimensional
eye of the operator 1is captured, the captured position 1is
correctedinreal time, and thus it is possible to further improve
the realistic sensations.

[0034]

The three-dimensional display device is roughly
categorized inzo two types, one in which an observer wears a
pair of glasses having a specific optical characteristic to
create an image having a binocular parallax, and the other of
not using a pair of glasses. The display device of not using
a pair of glasses is particularly called a bare eye stereoscopic
display device.

[0035]

In the type of wearing the glasses, "an anaglyph type",
which is inexpensive but has a problem of losses in color taste
and a fatigue feeling, has been famous from the past. 1In recent
years, a polarized glass type or a crystal shutter by which a

user can browse in full color without almost losing a color tone
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of amaterial is sold on the market, and the protruding feeling
and the realistic sensations are significantly improved along
with an improvement of the photography technology or the
expression technology, so that this type of display device is
close to full scale practical use.

[0036]

As to the system of the three-dimensional display device
of the type wearing the glasses, the anaglyph type, the polarized
glass typeandthecrystal shutter are general asdescribedabove.
{0037]

The anaglyph type is constructed such that right and left
screen images are projected to overlap with light in red and
blue, which are separated by glasses having color filters in
red and blue. The anaglyph type is technically produced in the
simplest manner and at a low cost, but was limited to the
monochromatic screen image before. At present, it is possible
to produce a screen image with the color information being left.
However, at viewing, since the screen image has to pass through
the color filters in red and blue, the color balance is damaged
without fail.

[0038]

The polarized glass type projects the right and left screen
images in such a manner as to overlap by applying straight
polarization 1lntersecting therewith and separates them by a
polarized filter to provide different images to both eyes. A
silver screen or the like is usually used for preserving the

polarized state. There are some polarized glasses in which a
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circular polarization 1is used 1instead of the straight
polarization. There are some cases where the polarized glasses
using the circular polarizationmaintains a cross stroke of the
right and left screen images to be small even if an observer
inclines his face, but since a light shielding characteristic
of the circular polarization essentially has wave dependency,
colors such as thick purple or yellow are visible in some cases.
(0039]

The crystal shutter glasses are adapted to enable a
stereoscecpic view by providirng different images to the right
and left eyes by using glasses driven by the crystal shutter
in such & manner that the right and left screen images are
alternately shielded. Thecrystal shutter glasses are, because
of alternately projecting the image having the parallax between
right and left eyes at a rate twice as the frame rate of the
source, excellent in reproduction of cclors, but increase in
cost, and further, need the facility for transmitting signals
to the glasses by radio. The frame rate depends on a response
frequency of the crystal shutter.

(0040]

The movement of the operator 102 is photographed by the
video camera 201, the photographed screen image is processed
by a computer 110, and positions and sizes of an optimal virtual
operation screen and an operation region including the optimal
virtual operation screen are set baseduponaposition, a height,
and a length of an arm of the operator 102 or body dimension

information of a height, a shoulder width and the like, thus
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determining what operaticn a gesture of a portion protruding
in a side of the three-dimensiocnal display device 111 from the
virtual operation screen means. That 1s, the computer 110
produces a stereoscopic image of the operator 102 from data
obtained from the video camera 201 and calculates an optimal
position of the virtual operation screen to the operator from
the produced stereoscopic image, further adjusts the position
and the size of the virtual operation screen from positions and
arrangement states of the video camera 201 and the
three-dimensional display device 111 to be described later, and
determines whether or not hands and fingers of the operator 102
protrude into the side of the video camera 201 based upon the
virtual operation screen, determining an operation content by
estimating the protruding portior as a target of the operation.
{0041]

Meanwhile, the three-dimensional display device 111
displays the virtual operation screen in such a manner that the
virtual operation screen is viewed as existing in the set or
adjusted position from the operator 102. In consequence, the
operator 102 recognizes the virtual operation screen as the
stereoscopic screen image as 1f the virtual operation screen
existed there and can perform an operation to the recognized
stereoscopic screen image by using hands or fingers. This
respect will be explained with reference to Fig. 5 and Fig. 6.
[0042]

Fig. 5 is a diagram explaining a virtual operation screen

stereoscopicallydisplayedaccording to the present embodiment.
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The operator 102 views an image 502 anda virtual operation screen
image 901 displayed on the three-dimensional display device 111
with the right eye 504 and the left eye 503, but the virtual
operation screen image 501, for stereoscopic display, 1s formed
of, forexample, two images includingparallax. Whenthevirtual
operation screen image 501 is viewed with the right eye 504 and
the left eye 503, as shown in Fig. 5, it is possible to form
a virtual operation screen which is stereoscopically displayed
in such a manner as to be in front of the operator from the
three-dimensional display device 111. The position where the
virtual operationscreenimage 501 isdisplayedstereoscopically
is determined from the image and the position of the operator
ohotographed by the above-mentioned video camera 201, and the
virtual operation screen image 501 1is adjusted to have a
convergence angle 0; to the three-dimensional display device
111 for display. Here, the image 502 is usually displayed in
a two-dimensional manner, and therefore is displayed in a
vosition of the display device 111 and is adjusted to have the
convergence angle 6,, but if the convergence angle 0, is defined
depending on the use situation, the stereoscopic screen image
with a depth sense can be provided. It should be noted that
the position of the virtual operation screen image 501 shown
in Fig. 5 is a position for displaying the virtual operation
screenstereoscopically, but insome cases, thevirtual operation
screen image 501 isdisplayedinapositionmore or lessdifferent
from a position where the virtual operation screen is actually

formed as the operation feeling of the operator. The formation
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position of the virtual operation screen is not necessarily
required to be 1n agreement with the stereoscopic display
position of the virtual operation screen image.

[0043]

In this manner, the virtual operation screen image 501
is adjusted to have the convergence angle 8; to be displayed
stereoscopically, but further, as shown in Fig. 18, an icon 1801
is adjusted to have a convergence angle 0; to be displayed
stereoscopically, thus making it possible to guide a pawn and
a fingertip. Concretely, the icon 1801 can be displayed
stereoscopically to come to a vosition of the pawn or the like,
thus facilitating to acquire a distance feeling to the virtual
operation screen in the z direction or a position relation to
the virtual operation screen in the xy directions. Other than
that, theiconcanbedisplayedstereoscopically invariousmodes
and configurations. For example, except fordisplayingtheicon
at the same position as the finger tip, the icon may be displayed
withmoreor lessdistances in thedepthdirection fromthe finger
tip. There are some cases where by doing this, the position
relation between the virtual screen and the icon tends to be
visually recognized more easily than a method of looking at the
finger tip, and in a case where a protruding distance to the
front sideofthevirtual screenistooshort, itcanbecompensated
with this display. Because since the protruding to the front
side of the eyes is generally difficult to be pint-adjusted in
any case, 1n a case where the icon is displayed in a more or

less deep position, the operator more easily operates it.
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Further, such & stereoscopic disp.ay icon can be displayed in
any configuration and mode of a focus icon, which will be in
detail explained in a seccond embodiment. For example, the icon
is displayed near the finger tip as the stereoscopic display
icon, while a size or a color of the icon is changed, thus making
it possible for the operator to figure out a distance feeling
to the virtual operation screen.

[0044)

Fig. 6 is a diagram showing a state of a virtual operation
screen according to the present embodiment where the virtual
operation screen image 501 including icons for operation 1is
displayed, but since the virtual operation screen 501 1is
stereoscopically displayed in an actual system, the virtual
operation screen 501 is displayed such that it is seen from the
operator in such a manner as to be in a position where if the
operator extends his hand forward of the three-dimensional
display device 111, the operator can touch the screen 501,
Therefore, the operator can perform an cperation to the virtual
operationscreenas if a touch panel or an operationpanel existed
there. Herein, the virtual operation screen 501 once displayed
stereoscopically can change in position or configuration such
that the operation is more naturally performed in accordance
with the movement of the arm or body of the operatcr 102.
[0045] (Process of Plural Operation Candidates)

In addition, Fig. 7 and Fig. 8 are diagrams showing states
of virtual operation screens in a television display apparatus

as a use exanmple of the present embodiment. A virtual operation
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screen can be produced to each of a plurality of viewers as shown
in Fig. 7 and Fig. 8 to be operated individually or accept an
instruction of any of the viewers with priority, thus performing
various settings. However, for avoiding confusion due to
respectivedifferent operations by thepluralityof theviewers,
one viewer is usually determined by any method and an operatiocn
input is allowed for only the viewer. Here, since the plurality
of the viewers are candidates as operators each having authority
of anoperation to the apparatus, theviewersarecalledoperation
candidates. Hereinafter, a determination of an operator and
theprocessafterdetermining theoperatorinacaseofaplurality
of operation candidates will be explained. Therefore, the
operation candidate may include the viewers as shown in Fig.
7 and Fig. 8, and candidates of an operator as a target in the
present invention, for example, a plurality of players in a game
machine, a presenter of the presentationand the like. It should
be noted that in the system of the present embodiment, since
a person as the target of the operator is limited to a person
whom the system can recognize as the target, the operation
candidate is limited to a person existing in a photography range
of the video camera 201, for example.

(0046]

A setting on who will be an operator among the plurality
of the viewers and a setting of the virtual operation screen
can be made using the process in the second embodiment to be
described later, that is, at the time of setting the wvirtual

operationscreeninthe secondembodiment, first, adetermination
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on who will be an operator among the operation candidates is
made and then the determined operator can set the virtual
operation screen, but in addition thereto, any method known in
the present technological field can be used. For example, in
an example in Fig. 7, immediately after starting a view of
television, it isdeterminedwhowill beanoperatorbyanygesture
(the operator is a viewer 702 in Fig. 7 and Fig. 8) or in the
middle of the viewing, a setting mode can be made by a constant
gesture or an operation of a remote contrcller to set the virtual
operation screen. When the operator is determined, the virtual
operation screen image 501 isdisplayed stereoscopically in such
a manner as to match the operator 702. It should be noted that
inaconstant stereoscopicdisplay system, the virtual operation
screensaredisplayed stereoscopicallyrespectively totheother
viewers other than the operator 702 as shown in Fig. 7 and Fig.
8 by the characteristic of the stereoscopic display. However,
as shown in the figure, a position where the virtual operation
screen i1s formed is actually just in front of the operator 702,
and it is substantiallydifficult for the other viewer toperform
the operation. In this manner, in the regular stereoscopic
display system, in a case where there is a possibility that a
plurality of persons perform operations, there are not a few
cases whereone operator is first determined, avirtual operation
screen adapted Zor the operator is formed, and it is necessary
to make a stereoscopic display thereof.

[0047]
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dere, in a case where such plural operation candidates
exist and it is not clear who 1s the current operator, there
is a possibility that an erroneous operation is caused by the
event that a person who 1s not thec operator tries to perform
an operation or the operator performs an inadvertent movemen:
in reverse. Therefore, the present embodiment is constructed
such that, by displaying who is currently the operator on the
screen, all the operation candidates can recognize who 1is
currently the operator. Fig. 41 is adiagram showing an example
of displaying icons 4202 to 4204 at a lower part of the
three-dimensional displaydevice 111 for specifying the current
operator. By referring to Fig. 41, thrcc pcrsons viewing the
television 111 become operation candidates. When one person
inthemiddle of themis assumedas anoperator 702, inanoperation
screen example 4201, three boxes 4202 to 4204 showing three
candidates are displayed at a lower part of the screen, and the
middle box 4203 is colored to show the operator 702 as a priority
user, which is thus displayed in an emphasis manner. Such a
display, since the video camera 201 can read the position of
the operation candidate as described above, can be made by
extracting the positions and the line-up order of the respective
operation candidates from the read image.
[0048]

Fig. 42A anc Fig. 42B are diagrams each showing a different
example displaying icons 4302 to 4304 at a lower part of the
three-dimensional display device 111. By referring to Fig. 42A

and Fig. 42B, as compared to the example displaying the above

.30.

Meta Platforms, Inc. - Ex. 1002

Page 164



CA 02810307 2013-03-04

boxes 4202 to 4204, since the icons 4302 to 4304 of persons are
used in this example to be displayed in a region 4301 at the
lower part of the monitor screen 111 and the distance feeling
is also expressedby its size, recognition on who is the operator
can be made more intuitively. Various displays are considered
as a variation of the display showing such an operator, and,
for example, methods as shown in Fig. 437N to Fig. 43C may be
adopted. That i1s, 1in a case of two operation candidates, the
candidates may be more simply displayed as shown in Fig. 43B.
Inaddition, ina case of more operation candidates, boxes ("user
1™ to "user 5") 1in number corresponding to the number of the
operation candidates are displayed as shown in Fig. 43C.
[0049]

Further, for showing three or more persons using humanoid
icons, iconsshowingoperationcandidatesmaybedisplayedwithin
an icon display region in consideration of positions and a line
order thereof as shown in Fig. 43A. 1In this case, since the
three-dimensional display device 1is used 1in the present
embodiment, eachiconisdisplayedinadepthbaseduponanactual
position of the corresponding operation candidate, and the
operator as the current priority user can be more intuitively
recognized. That is, it goes without saying that the display
of the operator explained by referring to Fig. 41 and Fig. 42
iseffectivealsointhesystemusing the reqular two-dimensional
display device, that is, even in a case of setting a virtual

operation screen in the form to be explained in the second
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embodiment tobedescribedlaterwithout using three-dimensicnal
icons.
[0050]

In Fig. 1, for obtaining an image, the video camera 201
is attached to an upper part of the three-dimensional display
device 111 to produce the photography, but if a necessary image
is obtained as shown in Fig. 11 to Fig. 15, the photography means
is not limited thereto, and any photography means known in the
present technological field, such as an infrared ray camera may
be used, and any place near tne monitor may be selected as the
installation site. Here, in the present embodiment, the
stereoscopic image including the operator can be produced by
using a three dimensional (3D) camera as the video camera 201.
[0051]

Further, an audio output apparatus such as a speaker (not
shown) is attached in the system of the present embodiment,
information on the display content and the operation can be
conveyed to the operator by audio. Byprovidingsucha function,
since the virtual operation screen is comprehended by not only
displaying the operation content on the display device by the
image but also simultaneously providing the instruction matter
and result by audio, even an operator with visual disability
can perform the operation.

[0052]

Fig. 9 and Fig. 10 are diagrams each explaining a special

roleof thevirtual cperationscreen. Avirtual operationscreen

701 in the present embodiment is set based upon a length of a
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height or an arm or body dimension information of a height, a
shoulder or the like of the operator 102, and the operator 102
assumes that the operation screen 701 exists virtually as the
stereoscopic lmage. In a case where the operator 102 has an
attempt of performing various operations, the operator 202 can
show a gesture by cxtending a hand 601 forward on a basis of
the operation screen 701. In addition, the operation screen
701 can be used as a judgment reference of the movement, for
example, afterauser inanoperationregionincluding thevirtual
operation screen takes any pose, an action can be determined
by apushing-out (determination) movement forward of the virtual
operation screen or the pushing-cut is made after determination
of the operation. Therefore, a user tends to easily recognize
it and the operability is close to the conventional touch panel.
On the other hand, the operation variations 1ncrease
overwhelmingly as compared to the conventional touch panel
(operations by both hands, a behavior, plural fingers, and the
like).
(0053]

In the present embodiment, the virtual operation screen
701 as shown in Fig. 9 and Fig. 1C is adapted to be formed in
real time when the camera 201 captures an image of the operator
102, but since a standing position of the operator isnot constant
until the operator starts to perform the operation, the virtual
operation screen is not defined and the operation determination
is alsonct easy tomake. Therefore, in the present embodiment,

the setting process of the virtual operation screen may start
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at timing where the body of the operator has stopped for a constant
time within a photography range of the three-dimensional camera.
[0054]

In this manner, the formation of the virtual operation
screen in the present embodiment can be made in real time, but
alsc in this case, the operation determination can be more
accuratelymadebylimiting the standingpositionof the operator
within a constant range optimal to the system by any method.
For example, although not shown, the operator can be guided in
movement by drawing footprints showing a standing position of
the operator ona floor surface, bymaking the operator recognize
existence inaconstant 1imit range by amonitor or an arrangement
of the system, or by placing a screen, thus performing the
operation within a constant range. A position or a size of the
virtual operaticn screen which the operator can naturally
recognize depends greatly on a position relation between the
operator and the display device, and there are some cases where
it ispreferable that positionsof thedisplaydevice, the camera,
and the operator, and the like are in advance estimated in the
entire system.

{0055]

Fig. 2 1s a block diagram schematically showing the
structure of the computer 110 in the image recognition apparatus
of the present embodiment. The video camera 201 attached to
the monitor 701 for photographing the operator 102 and the like
is connected to the computer 110, and the photographed image

is taken in the computer 110. In regard to the image obtained
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by the photographing, extraction, calculation of a position,
and the like of the image as the feature in the present embodiment
are carried out 1in the C2U 210, and 1t 1s determined whether
or not a part of the body extends to a side of the video camera
from the operation screen, based upon the calculated position.
The computer 110 is generally provided with the CPU 210 and
executes programs stored in a ROM 211 or the like on a RAM 212
to output the process result based upon the image inputted from
the image recognitionapparatus to the three-dimensional display
device 111 or the 1like. In the present embodiment, the
three-dimensional display device 111 can output the
above-mentionedvirtual operationscreenandinadditionthereto,
various screen images provided from various applications which
the operator tries to experience, and also display the
information which will become support of the operation input

to be described later.

Fig. 3 a block diagram showing an example of functional
modules of the program processed in the CPU 210 of the computer
110 in the present embodiment. As shown in Fig. 3, the processes
in the present system is executed by an image reading unit 301,
an image extractingunit 302, an image position calculatingunit
303, an operation determining unit 304 and a stereoscopic image
display unit 305. It should be noted that in the present
embodiment, the process of receiving the image from the video
camera 201l totheprocessofperformingoutput of dataareexecuted

by five modules, but the processes are nct limited thereto, and
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nmay be executed by use of other modules or by the less number
of the modules.
(0057) (Process of the Present Embodiment)

In the present embodiment, as shown in Fig. 10, the virtual
operation screen is formed as a stereoscopic image based upon
the image of the operator 102 photographed by the video camera
201, likewise positions of hands or fingers as a part of the
operator 102 photographed are defined and the process of
calculating a position relation between the virtual operation
screen 701 and a hand-finger 601 of the operator 102 is executed.
In the present embodiment, when initial settings known in the
present technological field are assumed as a pre-condition for
executing such a process, for example, assuming a case where
the image recognition apparatus in the present embodiment is
newly installed, it is necessary tc input information such as
a distortion of use lens of the video camera 201 to be used,
and a distance between the three-dimensional display device 111
and the lens, as the preliminary preparation. Further, a
threshold value and the like are in advance adjusted. When the
initial settings in the system are competed, the process in the
present embodiment is supposed to be executed, which will be
hereinafter explained with reference to Fig. 4.

{0058)

Fig. 4 is a flow chart of the process in the present

embodiment. First, the 1image reading unit 301 reads data

photographed by the video camera 201 (5401), and the image
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extracting unit 302 extracts an image of an operator from the
data (5402).
(0059]

As aresult of this preparation, avirtual operation screen
and an operation region are determined based upon the extracted
image of the operator 102 (3403). Here, a configuration of the
operation screen is formed as a rectangular shape rising
perpendicularly from the floor surface by referring to Fig. 11
and the like, but isnot limited thereto, and the operation screen
may be formed to have various configurations (including a size
and an angle to the display device) depending on an operation
mode of the operator. Concretely, as in the case of setting
the virtual operation screen in the second embodiment to be
described later, the body shape and the position of the operator
are photograghed as a stereoscopic screen image by the
three-dimensional camera todetermine the optimal configuration
and position of the virtual operation screen from the position,
thesizeandthe like of eachportionintheoperator. Forexample,
the formation position of the virtual operation screen can be
defined to a position where a stroke of an arm at an operation
time is optimal based upon a length of the arm from a position
of the eye of the operator, but the distance from the operator
may be determined based upon a length and a size of the other
portion of the operator, and the starting point for measurement
may be defined as not the eye but the shoulder. In addition,
if it isdifficult to extract the position of the eye, a position

of the head may be defined as the starting point. Further, in
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the present embodiment, since the operator usually wears
polarized glasses or shutter glasses for viewing a sterecscopic
image, the formation position determination of the virtual
operation screen can be facilitated by attaching a marker
assisting in extracting the position from a screen image of the
three-dimensional camera on the front surfaces of the glasses
and the like.

(0060]

Here, the operation region includes the virtual operation
screen as the feature in the present embodiment and is a region
where hands anc fingers as a main body of the operation in the
operator are primarily moved. As explained in the support to
thevirtual operationscreentobedescribedlater, agivenregion
exceeding the virtual operation screen from the body of the
operator is used for operation recognition of the present
invention. For example, in regard to an adult operator B1l0 as
showninFig. 11, theoperationregioncanbe formedasanoperation
region 811 in consideration of a height (view position) and a
length of the arm. 1In a case of a child operator 820, since
the height is lower and the arm is shorter, an operation region
821 can be set in accordance with it. If the virtual operation
screen is set within this operation region, when the operator
naturally moves his hands and fingers, the operation which the
operator intends to perform can be determined based upon the
movement of the hand or the finger.

(0061]
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More concretely, for example, a range of the depth can
be made toa fingertip when the operator extends his hand forward,
a range of the horizontal width can be made to a length of the
right and left wrists when the operator extends his hands right
horizontally, anda range of the height canbemade fromaposition
of a head of the operator to a position of a waist thereof. 1In
addition, in a case where target persons of the system in the
present embodiment are defined as from low graders 1in an
elementary school to adults, a width of the height is in a range
of about 100cm to about 195cm and a correction width of the upper
and lower positions of the operation region or the virtual
operation screen requires about 100cmas the height difference.
It should be noted that the virtual operation screen and the
operation region may be formed at each time or may be formed
under agivencondition, or these setting timings may be selected
in advance or at each time.

[(0062]

In this manner, when the configuration and the position
of thevirtual operation screen are determined, the stereoscopic
image forming the virtual operation screen in the configuration
(including a size and an angle to the display device) determined
in a position determined as viewed from the operator is produced
by the stereoscopic image display unit 305 with any method known
in the present technological field and is displayed in the
three-dimensional display device 111 (S410). Therefore, since
the operator can accurately touch the virtual operation screen

displayed stereoscopically with hands or fingers, operations
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such as touching icons displayed on the virtual operation screen
can be performed. Here, 1n the present embodiment, the
sequential flowtoapoint of performing the stereoscopicdisplay
of the virtual operation screen is explained, but basically in
a case where the operator moves as a whole and the operation
is difficult to be performed on the initially set virtual
cperation screen, the optimal configuration and position are
calculated to oncemecre carry out the sterecscopic display based
upon the calculation, and the similar process 1s also repeated
depending on contents to be displayed as the virtual operation
screen. Forexample, inacaseofdisplayingiconsas thevirtual
cperation screen, for facilitating the designating process of
the icon by the operator, the virtual operation screen can be
re-displayed with the optimal position and configuration in
response to movements of hands or fingers.

(0063]

The operationdeterminingunit 304 usesarelativerelation
between the virtual cperation screendisplayed stereoscopically
in the operation input system and the cperator 102 (S404) to
determine that the operation has started when a part of the
operator 102 comes on this side of the operation screen as viewed
from the video camera 201 (S405), and determines to which
operation a configuration c¢r a movement o©f each portion
corresponds, from the configuration and the movement of each
portion (the hand is open, two fingers are raised or the like}
(S406). Here, which configuration and movement correspond to

which operation can be determined by the system independently
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or can be determined by taking any of methods known in the present
technological field, or it can be determined that the position
is simply touched by anoperator, for example, anicon is selected
or a button is pressed. The determined result is executed by
the computer 110 assuming that such input is made (5S407), and
in a case where the hand does not extend to this side from the
virtual operation screen, it is determined that the operation
isnotperformed, and theprocessends (S408). Thedetermination
of the operation content is not limited to the process explained
herein, but any of methods known in the present embodiment can
be used. In addition, the special determination method is also
omitted, but in general, the configuration and the movement of
the body of anoperator suchas agesture and the operationcontent
which 1t means are stored in a data base or the like, and after
the image extraction, access to thedata base ismade todetermine
the operation content. 1In this case also, the determination
accuracy can be improved by using the 1image recognition
technologyorartificialintelligencebaseduponthemethodknown
in the present technological field.

[0064]

Here, it 1s understood that the position and the size in
which the virtual operation screen is formed changes depending
on a case where the operator is a child or an adult. Further,
it is necessary to adjust the virtual operation screen depending
on a position of the camera 201 or a position or a mounting angle
of the three-dimensional display device 111 in addition to a

difference of the body shape such as a height of the operator.
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The three-dimensional camera can usually perform a distance
measurement toa target object inparallelwithor inaconcentric
shape with a CCD or a lens face. In a case where a monitor is
installed in a height of eyes of an operator, a camera 1s 1in
a close position, and each of them is installed perpendicularly
to the floor surface, if the operator is in a standing position,
itcanbesaidthat thereisnonecessityofparticularlyadjusting
or correcting the position relation of each other and the like
for producing an appropriate operation region. However, in a
case of using a ceiling hanging type monitor or a super jumbo
type monitor or projector, the position relation between the
camera installing position or the monitor and the operator is
assumed in various situations.

[0065]

In general, even if the virtual operation screen 1is
displayed stereoscopically, since an operator performs an input
operation while viewing an operation target screen, unless the
virtual operation screen is always arranged perpendicularly to
a straight line connecting a sight line of the operator and an
operation target screen to produce an cperation region along
the virtual operation screen, an angle of a pushing stroke of
the operator inthe zdirection causes non-agreement. Therefore,
even if the operator performs a pushing operation to a point
targeted, the pushing operation shifts along any of the stroke
angles following the pushing operation, and there 1is a
possibility that a normal operation can not be performed.

Therefore, in a case of forming the virtual operation screen,
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it is preferable to adjust an angle, a size or a position in
some cases to be formed in accordance with positions and
arrangement states of the monitor, the camera and the operator.
[0066]

By referring to Fig. 12, an operation region 821 and a
virtual operation screen 601 are defined to match an operator
820 as shown in Fig. 11, but in a case where the camera 201 is
arranged in the upper part of the three-~dimensional display
device 111 as in the case cf an example shown in Fig. 12, unless
the virtual operation screen 601 is perpendicular toadirection
910 where the operator 820 extends his arm, the cperator 820
can not obtain a goocd operation feeling to the virtual operation
screen. Therefore, it is preferable that the virtual operation
screen 601 is not a plane perpendicular tcasight linedirection
of the camera 201.

(0067]

In addition, by referring to Fig. 13, since the
three-dimensional display device 111 itself is installed upward
and is attached at some degrees, the virtual operation screen
701 becomes a plane perpendicular to a direction 1010 having
an upward inclination such that the operator 820 can perform
an operation while looking up at the three-dimensional display
device 111. 1In this case also, since a viewing field 1011 of
the camera 201 is inclined at a constant angle to the sight line
direction 1010 as similar to the example shown in Fig. 12, it
is preferable to correct the information read by the camera 201

to match the inclined virtual operation screen 701. Further,
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by referring to Fig. 14, the camera 201 is disposed away from
the three-dimensional display device 111 and near the floor,
and a larger angle is formed bctween the sight line 1010 of the
operator 820 and the viewing fiZed of the camera 201. Therefore,
it is preferable to make the correction corresponding to that
angle.
(0068]

Fig. 15 is a diagram for explaining an example of defining
the virtual operation screen 701 and the operation region 821.
In the present embodiment, for determining the configuration
and the positicn of the virtual operation screen, information
of positions and arrangement methods (for example, at whichangle
it is installed) of the three-dimensional display device 111
andthecamera20l, astandingpositionandaheight of theoperator
820, and the like is used. That is, as an example, first, the
virtual operation screen 701 perpendicular to a sight line of
the operator is calculated from a height of eyes (body height)
of the operator 820 to the three-dimensicnal display device 111
and froma standing positionof the operator 820. Next, anangle
between line A-B connecting a head and a body of the operator
820 and a center line 1201 of the viewing filed of the camera
201 is measured to correct each inclination of the virtual
operation screen and the operation region. A stroke of the arm
may be extracted from an image of the operator or may be defined
based upon information of an average length of the arm for each
height separately from the obtained information of the height.

(0069]
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The virtual operation screen and the operation region in
the present embodiment are defined in such a manner that the
determination on the natural operation and the easier operation
is possible based upon the positions and the arrangement states
of the camera, the monitor and the operator as described above,
and an actual movement of the operator is detected to determine
which operation is performed. However, the process necessary
for putting the present embodiment into practice, that is, the
special process not explained herein, for example, the process
on how the position or the configuration is specified from the
image of the three-dimensional display device 111 or the
determination process on whether or not a part of the operator
passes through the virtual operation screen canbe achieved also
by using any of methods known in the present technological field.
[0070] (Support of Operation input)

As explained above, by stereoscopically displaying the
virtual operation screen by the three-dimensional video camera,
the operator can recognize it as if an operation screen such
as a touch panel existed on a space, and performs various
operations to the operation screen, thus making it possible to
perform the operation input by using the entirety or a part of
the body. Further, by supporting the operation input such as
displaying the screen image of operator to the virtual operation
screen on the three-dimensional display device 111, the system
in the present embodiment can be more easily used.

[0071]
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Fig. 19 is a diagram showing an example of displaying
guidance as the support of such operation input on the display
device 111. For example, 1n a case of pointing out somewhere
of an image displayed in the center portion of the display
devicelil by a pointer, an operator can point a desired spot
by extending a hand-finger into the image formed as the virtual
operation screen itself, but by displaying the state of the
vointing as a pointer 901 shown in Fig. 19, the operator can
perform the next operation while recognizing and confirming the
operation having been currently performed. According to this
example, for example, the pointer 901 is adapted to be displayed
onascreenat the time a hand-finger protrudes fromthe operation
screen and disappear at the time of pulling in from the operation
screen or be displayed in dark and light coloring. Therefore,
the operator can execute the input method of the present
embodiment in a natural manner from the movement of the hand
and the state of the pointer displayed on the display device
111. Likewise, by displaying an operation screen 902 having
expressed the state of the operator himself in the form as shown
in Fig. 9 and Fig. 10 on the top right corner of the
three-dimensional display device 111 to be small, how the
operator behaves at present and the movement is determined as
what kind of the operation in the system can be displayed. In
addition, a polygonal graph 903 having graphed the movement of
a hand is shown to make the operator himself be conscious of
the forward and backwardmovements of the hand, thereby expecting

a more accurate operation. Further, although not shown, the
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support can be made in such a manner that a gesture usable in
the systemcanbe displayed to the guidance to prompt the operator
to perform the operation input according to the display.
(0072] (Operation In 3eep Side of Virtual Operation Screen -
Virtual Operation Layer)

The present embodiment 1s designed such that an operator
performs an operation on a basis of a virtual coperation screen
stereoscopically displayed virtually on a space as 1f an input
device such as a touch panel existed therein, thus certainly
determining the operation content, but the content of the
operation thus determined is determined based upon a position
relation between the virtual operation screen in the deep
direction from the virtual operation screen and in a direction
away from the operator and a part of the body such as a hand
of the operator or an object worn by the operator. For example,
the two-layered or three-layered operation region is set as a
virtual operation layer in the z axis direction which is a
direction away from the operator, and the kind of the operation
isdetermined based upon intowhich layer the hand of the operator
enters, thus determining the operation content from the hand
behavior within the layer. At this time, when the hand of the
operator, the kind of the operation and the like are displayed
on the display screen which the operator virtually recognizes,
the operator can further facilitate the recognition of the
operation. It should be noted that a distance in the z axis
direction between the part of the operator and each of the faces

dividing the respective layers can be obtained by the method

Meta Platforms, Inc. - Ex. 1002
Page 181



CA 02810307 2013-03-04

for calculating a distance between the formed virtual operaticn
screen and the part of the operator as described above.
(0073]

As will be explained more concretely, a trigger face 701
shown in Fig. 27 is a virtual operation screen in the present
embodiment. Accordingtoanyof the aforementionedembodiments,
the finger 601 enters in the z axis direction from the trigger
face 701, it is determined that the operation is performed.
Turther, the operation region ahead of the trigger face 701 is
divided into three layers of layer A to layer C at a screen 4502
and at a screen 4502, to each of which a different kind of the
operation 1s assigned. In an example in Fig. 27, an operation
of rotation of an object is assigned to layer A, an operation
of scaling is assigned to layer B, and an operation of transfer
of an object is assigned to layer C. The determined operation
is performed by the movement of the finger 601 in each layer.
For example, in layer A, at the time when the finger 601 passes
the trigger face 701, the object pointed around a positicn shown
in an icon showing the finger 601, for example, in a rotating
icon 4503 is rotated in response to the movement of the finger
601. In layer B, for example, a scaling icon 4504 is displayed
on the three-dimensional display device 111, wherein when the
finger 601 ismoved inthe zdirection, the object canbe enlarged,
and when moved in the opposite direction, the object can be
reduced.

(0074]
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Likewise, in layer C, a movement icon 4505 is displayed
inapositionof the finger 6Cl on the target displayed andpointed
on the three-dimensional display device 111, thereby making it
possible to move the object in accordance with the movement of
the finger 601. Here, the face 4501 and the face 4502
partitioning the respective layers may be arranged such that
each layer has the same thickness or may be arranged such that
each layer has a different thickness 1in accordance with the
operation kind assigned to each layer. For example, in the
example in Fig. 27, the operation of scaling is assigned Lo layer
B, but themovement inthezdirectionisusuallylargeras compared
to that of layer A or layer C because the scaling is required
tobe expressedby the forward andbackwardmovements. Therefore,
the operationcanbe facilitated by furthermore thickening layer
B.

[0075]

The layers as explained above can be used in a natural
touch feeling of the operator by determining the interval of
each layer based upon a standardized stroke, but in the present
embodiment, the face 4501, the face 4502 and the likepartitioning
the respective layers are stereoscopically displayed in
positions set appropriately as similar to the virtual operation
screen 701, and thereby the operator can certainly recognize
the boundary between the layers. Alternatively, any or all of
layers A, B and C are stereoscopically displayed with gradation
corresponding to a depth of the layer, and thereby the operator

canrecognize theexistence andthedepthof the layer, and further,
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the layer can be more effectively expressed by any of the display
methods known in the present technological field.
[0076]

Fig. 28 is a diagram showing an example of a different
icon in the present embodiment. In an example shown in Fig.
28, an operation for specifying an operation position on the
three-dimensional display device 111 is assigned to layer A,
an operation for "grabbing” an object in the specified position
is assigned to layer B, and an operation for throwing or moving
the grabbed object is assigned to layer C. It should be noted
that the above icons may be used in a two-dimensional display
and may be displayed stereoscopically by adjusting the icon in
use for stereoscopic display.

[0077]

As explained above, at the time of the determining of the
operation content having been determined as the operation by
the virtual operation screen, the kind of the operation can be
specified in accordance with not only the movement of the hand
or the finger but also the position thereof in the z direction,
that is, the virtual operation layer. Therefore, as compared
tothedeterminationof theoperationwhereinacaseof specifying
the operation only by the movement of the finger or the hand,
it 1s required to prepare many various gestures and for the
operator to learn them, the operator can perform complicate
movements as needed only by a simple movement.

[0078]
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It should be noted that in the aforementioned examples,
particularly in the example shown in Fig. 27, the operations
for being capable of sequentially carrying out a series of
movements of hands, fingers or the like between the respective
layers are arranged. Eowever, In a case of being not capable
of sequentially performing the operations (example shown in Fig.
28), there cccurs a problem of two points as fellows. That is,
(1) a hand-finger passes the other layer before the hand-finger
reaches thevirtual operationlayer asatargetandaninstruction
which the operator does not desire is given, and {(Z) in a case
of pulling in the hand ocut of the operation region after the
targeted operationis finished, the hand-finger passes the other
virtual operation layer, and an instruction which the coperator
does not desire is given. For avoiding the above problem, for
example, the following method and the like will be considered.
That is, a multi-sensing state of inserting a hand opposite to
a hand for an operation into an operation region (for example,
in a state where, in a case where the operation is performed
with a right hand, a left hand is inserted into the operation
region) issetasastateof absence of anoperation (orinreverse,
as a state of presence of an operation). Thus it is determined
whether or not the operation of each layer is performed, based
upon the in and out operation of the hand cpposite to the hand
for the operation (in this example, the operation determination
is made by the operations of both hands, but there are considered
various methods such as a method for providing a passing area

on an XY plane).
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[0079]

As the present embodiment is used as above, the operator
canperformthe operationof thesysteminresponse tothemovement
of the operator without in advance learning or arrange gestures,
and further, thepostureor eachpartof theoperator, for example,
the movement of the hand can be comprehended. Therefore, when
the present embodiment is applied to a game using an entire body
of an operator, a so-called mixed reality (MR) can be realized.
[0080] (Second Embodiment)

The present embodiment differs in a point where the virtual
operation screen stereoscopically displayed in the
aforementioned first embodiment is in advance specified by the
operator for setting, from the first embodiment, but is the same
as the first embodiment in terms of the system construction,
the process of how the movement which the operator performs to
the virtual operation screen is recognized as the operation,
and the like. That is, in the present embodiment, as described
later, in a case where the operator performs an operation, first,
where to set the virtual operation screen is instructed by a
constant operation and the virtual operation screen is formed
according to the instruction. Therefore, since the overator
can in advance recognize where and what operation screen exists
without stereoscopically displaying the virtual operation
screen by the three-dimensional display device as in the case
of the system in the first embodiment, it is not necessarily
required to stereoscopically display the virtual operation

screen, and the regular two-dimensional display device can be
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a1sed. However, for furthermore securing the recognition of the
virtual operation screen, the virtual operation screen may be
stereoscopically displayed also by using the three-dimensional
display device. As described above, since the process after
forming the virtual operation screen 1in response to the
instruction of the operator in the present embodiment 1s
basically the same as in the first embodiment, hereinafter the
settingprocessof thevirtual operationscreenwill beprimarily
explained.

[0081] (Setting of Virtual Operation Screen)

Fig. 32 are diagrams each showing an image photographed
for determining a region for setting a position of an operaticn
screen from a gesture of an operator according to the present
embodiment. As in an example shown in Fig. 32, a configuration
of the operation screen (including a size and an angle to the
display device) is determined by hands 3202 and 3203 of the
operator in the image 3201 photographed by the three-dimensional
camera 201, and a position of the virtual operation screen 3201
is determined from a distance to the hands 3202 and 3203 from
the display of a distance data image 3211in the z direction and
a distance to a body 3204 from the display. Concretely, the
depth can be comprehended from image data of the operator
vhotographed by the three-dimensional camera 201. Fig. 33 is
a diagram explaining extraction of a position in a pointed
operation screen according to the present embodiment and shows
an image of the operator in the depth direction (z direction) .

By referring to Fig. 33, it is understood that the operation
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screen 3201 should be formed in a position which the operator
indicates with the hand 3202.
[0082]

In the present embodiment, this setting process of the
virtual operation screen starts after power input of the system
or by a particular operation, for example, by an instruction
of a remote controller, but 1snot limited thereto, andmay start
by any of methods or timings known in the present technological
field. Fig. 35 1is a flow chart showing the process for setting
a position of an operation screen by a gesture of an operator
according to the present embodiment. Eere, as shown in Fig.
7, in a case of a plurality of operation cancidates explained
in the aforementioned first embodiment, a person for setting
a virtual operation screen may be determined as an operator,
and the virtual operation screen set at this time is used by
thedeterminedoperator. Asaresult, whenthevirtual operation
screen to be explained in the present embodiment is set, by
displaying icons or boxes of operators as shown in Fig. 41 and
Fig. 42 onascrcen, operator candidates including the determined
operator can recognize who is the operator, thus preventing an
erroneous operation.

[0083]

First, a system program starts by power input thereto
(S3501), and a device management of various settings of devices
used in the systemis executed (53502). Hereina frameobtaining
process of a virtual operation screen starts (S3503), and the

system is in a state of waiting for instruction input from an
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operator (33504). When the instruction is inputted to obtain
image data (S3505), after anoperation screenextracting orocess
tobe described later is executed (S3506), adevice post-process
is executed and the setting of the virtual operation screen ends
(535009) .

(0084]

Next, by referring to Fig. 34 and Fig. 36, the operation
screen extracting process will be explained. Fig. 34 are
diagrams showing distance data images obtained from a camera
forextractingapositionofapointedoperationscreenaccording
to the present embodiment, and Fig. 36 is a flow chart showing
the process for extracting the position of the pointed operation
screen according to the present embodiment. First, when data,
that is, stereoscopic image data of an operator 1is inputted
{(S3601), a configuration of a hand and a head of the operator
are recognized (S3602, S3603) to determine whether or not a
virtual operation screen is formed (S3004). Concretely, for
example, when the hand maintains a given, predetermined gesture
for a constant time, it is determined that it points out the
setting process of a virtual operation screen, a virtual
operation screen of the configuration including a position and
a size pointed out by the hand of the operator is extracted from
the distance data image as shown in Fig. 34 to form the virtual
operation screen (33605), and an operation region is set based
upon a measurement value of a body of the operator, for example,
a length of an arm and a position of a body or a head (53606)

to output the data, thus ending the process (53609). Here, in
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the present embodiment, it 1is determined that the setting
instruction of the virtual operation screen is made by stopping
the movement of the hand and the like for a constant time, but
the setting instruction is not limited thereto, and the setting
instruction may be determined by any of the methods known in
the present technological field, such as various gestures and
an instruction by a remote controller operation. It should be
noted that in the present embodiment, the virtual operation
screen is basically formed in the configuration and the position
shaped by the hand, but may be adjusted in accordance with the
body feature of the operator, the position and the use state
of the display device, and the like.

{0085]

When 1t 1s determined that the movement dces not point
out the setting process of the virtual operation screen from
the recognition of the head or the gesture of the hand, it is
determined whether or not the wvirtual operation screen is in
astateofbeingalreadyset (S3607). Inacasewherethevirtual
operation screen is set, the position of the hand within the
operation region 1is obtained based upon determination of a
regqular operation (S3608). As described above, the setting
process of the virtual operation screen based upon the
instruction of the operator is executed, but in the present
embodiment, since the operator instructs the virtual operation
screen by himself, the recognition of the virtual operation
screen can be made without separately showing the position of

the virtual operation screen to the operator with some different

-56,

Meta Platforms, Inc. - Ex. 1002

Page 190



CA 02810307 2013-03-04

method. It should be noted that since various gestures can be
considered as the gesture instructing the configuration and the
position of the wvirtual operation screen by using ordinary
knowledge in the present technological field, any of them can
be used in the present embodiment. Examples of such variations
will be shown in Fig. 37A to Fig. 37/F.

[0086] (Operation Support On This Side of Virtual Operation
Screen)

The present embodiment is designed such that an operator
performs an operation on a basis of a virtual operation screen
stereoscopically displayed virtually on a space as if an input
device such as a touch panel existed therein, thus certainly
determining the operation content. However, particularly in
a case of not stereoscopically displaying the virtual operation
screen, which is different from the case of the aforementioned
first embodiment, the operation support is made unti’ a hand
orafingerasapartof theoperator reaches thevirtual operation
screen, that is, in a period from a point where the operator
starts tomove a hand or a finger for execution of some operation
to a point where the operator presses down the virtual operation
screen, and thereby, the operation input can be performed more
easlily and more accurately.

{0087]

Basically this principle of the operation support 1is
designed such that by visually displaying on the
three-dimensional display device 111 what kind of operation the

operator will perform in accordance with movements of positions
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in portions cf the operator, for example, a hand or a finger,
the operator is guided to enable the accurate operation input.
{0088]

As this respect is explained with reference to Fig. 20
andFig. 12, inthepresentembodiment, inacasewhere the operator
can 1n advance perform an operation in a constant standing
position, the virtual operation screen 701 is stereoscopically
displayed in a position suitable for an operation to the virtual
operation screen at the standing position in advance set or in
anappropriate positionasneededinaccordancewith the standing
position of the operator. Likewise, as shown in Fig. 20, an
operation region 821 suitable for the operator 820 is in advance
set. As described above, by showing what kind of operationwill
pe currently performed on the three-dimensional display device
111 with various forms, the operator can recognize his own
operation.

[0089]

As one of these forms is explained with reference to Fig.
21, in a case where an operator performs some operation to the
system, a position of a hand or a finger 601 changes by moving
anarm?2401 forward andbackward to the three-dimensional display
device 111 in the present example. Therefore, when the state
is displayed in the three-dimensional cisplay device 111, as
the protruding finger 601 reaches a constant position, aconstant
nrocess as the system is executed at this time, for example,
the item instructed on a screen of the three-dimensional display

device 111 is executed. In the example in Fig. 21, a size of
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the icon changes depending on a position (depth) of the finger
601 to the virtual operation screen 701, and as the finger 601
approaches the virtual operation screen, the icon becomes the
smaller, and therefore, the operator can recognize that the
finger is focused on a constant spot by his own operation. 1In
apositionwheretheiconischangedtothesmallest, theoperation
is fixed and the process corresponding to it 1is executed.
(0090]

As a result of the above operation, Fig. 22 shows how the
icon changes on a screen 2501 of the three~dimensional display
device 111. By referring to Fig. 22, for example, a television
program table is stereoscopically displayed on the screen 2501
of thethree-dirensionaldisplaydevicelll, whereinanoperation
in regard to some program will be performed. In this state,
for example, when an operator selects a menu button of "Setting
Change", the operator extends the finger 601 toward the
three-dimensionaldisplaydevicelll asdescribedabove toselect
the menu button. In the present embodiment, when the finger
601 approaches the television program table as the virtual
operation screen by a given distance, an icon 2503 is displayed
on the screen 2501, 1In regard to icons, since the positicn of
the finger is still at a distance, a relative large icon in the
right side among icons shown in Fig. 22 is displayed. When the
operator further extends his arm 2401, this icon approaches
"Setting Change" of a selection item as a target to be smaller,
and becomes a particular icon at the time of an icon 2502 having

a constant size. When the finger crosses the virtual operation
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screen, it 1s determined that the item of the pointed position
is selected. Here, the television program table 1is
stereoscopically displayed in the position of the virtual
operation screen for theoperator, but theiconisnotnecessarily
displayed 1in the same position and may be display
two-dimensionally or may be arranged in a more appropriate
position by a 3D display.

(0091]

In this manner, in the example in Fig. 22, by changing
the size of the icon displayed on the screen 2501 according to
the position of the finger 601, the operator can comprehend how
his own movement is recognize in the system and the position
of the virtual operation screen can be more easily recognized
for the operator to perform the operaticn such as selection of
the menu. Here, the positions and the sizes of the entire
operator including the finger 601l andthearm2401 andeachportion
can be extracted by using the three-dimensional camera in the
same way as an entire image of the operator. In conseguence,
since the object within the screen can be figured out including
the depth, it is possible to calculate the distance and the
position relation to the virtual operation screen based upon
these pieces of information. However, 1in regard to the
three-dimensional camera used in the present embodiment, the
extraction of the position, the calculation of the distance and
the like, any of methods known in the present technological field
can be used, and therefore, the explanation is herein omitted.

(0082]
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Herein the icon displayed on the screen is formed in a
circular shapeandchanges insize inaccordancewith themovement
of the operator, but is not limited thereto, and icons having
various forms as shown in Fig. 23 can be used for various changes.
That is, byreferringtotiqg. 23, Example (1) shows icons regarding
a form of a finger, wherein the icon is smaller as the finger
approaches the virtual operation screen in the same way as in
the example inFig. 22. Example (2) showsthataniconiscircular
and 1s gradually smaller, but when the input or selection 1s
fixed, the icon changes into a particular configuration for
determination of the operaticn. 1In a case of this icon or other
icons, a color of the icon can be changed instead of the change
of theconfiguration (includingasizeandanangle tothedisplay
device) or in agreement therewith. For example, the operator
canintuitivelyrecognize that the operationis focused and fixed
by changing the color from a cold group to a warm group, such
as in the order of blue, green, yellow, and red. Example (3)
shows that an icon is formed in an X shape, wherein in a case
where the icon is at a distance, the icon is not only large but
also is shown with gradation, and as the icon is nearer, a size
of the icon is smaller and is formed in a sharp shape with the
gradation disappearing. Example (4) shows that there 1is

recognized a state where an entire icon does not change in size,

anda figuredrawninside it changes inconfigurationtobe focused.

In this case, a color of the figure can be also changed. Example
(5) shown in Fig. 23 also shows an example of changing a

configuration of an icon. 1In Fig. 23, a configuration and a
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color of the iconchange in response to themovement of the finger,
and by changing it into various configurations or colors or
repeatedly turning on and off the icon as shown in column 2601
in a moment when the finger is over the virtual operation screen,
the operator may recognize that the movement is determined as
the operation. In addition, although not shown, in regard to
other changes of the icon, a change that at first, the icon is
transparent anc becomes less transparent as the finger is closer
to the virtual operation screen is also effective. Further,
although not shown, as the focus of an icon is advanced using
astereoscopicdisplay function of the three-dimensional display
device, an image which looks like the icon protruding from the
screen can be produced, thus let the operator know a situation

of the focus.

Here, among variations of the icon, particularly in a case
of changing a color or a density of an icon without changing
a configuration thereof so much, as the finger 601 is closer
without moving the icon so much as shown in Fig. 24, the color
of the icon becomes a color in a warm color group or dense, thus
making it possible to fix the input.

(0094 ]

In addition, in the example as described above, for
confirming the determination situation of the operation, the
iconisdisplayed in the position of the virtual operation screen
and the color or the configuration of the icon 1s changed in

accordance with the movement of the operator, but, for example,

-62_

Meta Platforms, Inc. - Ex. 1002

Page 196



CA 02810307 2013-03-04

in a case where the position to be pointed is in advance fixed
from the beginning as in the case of the menu, without bothering
todisplay the icon, the operation is determined based upon which
item button of the stereoscopically displayed menu the position
pointed out by the finger is the closest to, wherein by changing
a color or a density for filling the pointed item button in
accordance with the movement of the finger, particularly a
distance from the virtual operation screen, the position of the
virtual operation screen is more easily comprehended, making
it possible to facilitate the operation input.

[00095]

As a selection example of the similar menu, there is an
example as shown in Fig. 26, which therefore will be explained.
For example, as the finger 601 in Fig. 21 enters into a constant
region on this side of the virtual operation screen 701, a menu
4301 is stereoscopically displayed in a position of the virtual
operation screen on the screen and when the finger 601 is closer
tothevirtual operationscreen’70l, alargeicon260l isdisplayed
on an item 4302 of the menu shown in Fig. 26, for example.
Thereafter, when the finger 601 reaches to the virtual operation
screen 701, the selection of the 1tem 4302 is fixed and a small
iconZ26llisdisplayed, therebynotifyingtheselectionfixation.
Thereafter, by moving the finger 601 right, left, upward or
downward, when the selection item of the menu moves and stops
in a desired item for a constant time, the process in agreement
with the selected item can be executed. In addition, when the

finger 601 is moved backward of a constant region on this side

.63.

Meta Platforms, Inc. - Ex. 1002

Page 197



CA 02810307 2013-03-04

from the virtual operation screen 701 before the selection is
performed, the menu can be deleted. Fig. 31 also
stereoscopically displays the menu in a position of the virtual
operation screenwhenthe finger 60l enters intoaconstant region
on this side of the virtual operation screen 701 in the same
way as in Fig. 26, which is herein an example of video screen
image control. In this example, in the same way as the example
in Fig. 26, an operation of the menu is possible by a large icon
3110 and a small icon 3111.

[0096]

Further, an example of a different input operation will
be explained with reference to Fig. 25. Fig. 25 is diagrams
each showing a display screen of an example of inputting an
instruction for moving a figure displayed on a screen by the
present embociment., Herein the display screen is
stereoscopicallydisplayedinapositionof thevirtual operation
screen, and the instruction is made by touching a hand or a finger
of the operator on the virtual operation screen and moving it.
First, as the finger and the like are closer to the screen, an
icon 4201 on a screen 4211 is changed to an icon 4202 on a screen
4212 toreduce theicon, whichshows that the finger is approaching
the virtual operation screer.. Thereafter, when the finger
touches the virtual operation screen, the icon is changed in
color as in the case of an icon 4203 on a screen 4213 to be left
therein. Inthat state, whenthe finger andthe likemove upwards,
a rubber band 4204 on a screen 4214 is displayed to show the

movement direction, and thereby the operator can confirm his

.64-

Meta Platforms, Inc. - Ex. 1002
Page 198



CA 02810307 2013-03-04

own operation. In addition, when the finger moves in the right
direction, a rubber band 4205 on a screen 4215 can be displayed.
The rubber band {arrow mark in the above figure) expanding in
accordance with a drag distance of the finger in the upward,
downward, right or left direction after the finger reaches the
virtual operation screen appears (position of the icon 4203 is
fizxed until the finger is out of the virtual operation screen),
and the moving speed can be changed in accordance with the
expanding distance and a moving direction of the icon within
a 3D space can be changed in accordance with an expanding angle
(tip end of the arrow mark follows the movement of the arm front
or finger frontj.

[0097]

As described above, 1in a case where the operator 1is
positioned in the substantially same height with the monitor
as shown inFig. 20, that is, inacase where the virtual operation
screen is formed to be substantially perpendicular to the front
face of the operator in the horizontal direction, the principle
of the present embodiment is explained, but this principle is
not affected by the position relation between the operator and
the display device or the configuration of the display device,
and various arrangements or various constructions of the display
device are possible. For example, the principle can be applied
to the arrangement of the system as shown in each of Fig. 13
to Fig. 15. 1In this case, since the three-dimensional camera
201 and the three-dimensional display device 111 both are

inclined, the arrangement does not basically have a large

-65,

Meta Platforms, Inc. - Ex. 1002

Page 199



CA 02810307 2013-03-04

difference fromtheaforementionedarrangement inthehorizontal
dircction, but even if the camera is installed in a different
vosition, the position correction is made by any of the methods
known in the present technological field, and thereby the
vosition relation between the portion of the operator and the
virtual operation screen can be calculated to determine the
operation.

[0098]

As describedabove, since the present embodiment is adapted
to set the virtual operation screen itself with an intention
of an operator before processing the operation input based upon
the virtual operation screen explained in the first embodiment,
the setting process only is explained, but once the virtual
operationscreenisset, evenifcombinedwithanyof the functions
in the first embodiment, the operation input process can be
executed.

[0099] (Third Zmbodiment)

The present embodiment can be basically used in common
with the first embodiment and the second embodiment, and is
therefore similar in terms of the system construction and the
process of setting the virtual operation screen and the like,
but has an improvement on the determination process of the
operation. That is, the present embodiment basically has the
process similar to that of each of the first embodiment and the
second embodiment, but is adapted in such a manner that, for
example, at the time of selecting an icon by using a virtual

operation screen, particularly when a pressing direction of a
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finger is made by mistake in a case of a small icon, since there
is a possibility that the icon can not be appropriately pointed
out or a different icon is pointed out, a grid 1is set around
the icon to cause grid snapping, thus more easily pointing out
the desired icon. 1In a case where as in the case of the present
invention, the operation screen is virtually set which is used
as a reference of the operation, even if the variocus processes
for ascertaining the recognition of the operation screen are
provided as in the case of the first and the second embodiment,
the operator can not always point out the accurate position.
In the present embodiment, in a case where the operator points
out an icon in a more or less erroneous position or direction,
for example, in a case of the example as shown in Fig. 15, a
desired icon can be accurately selected even 1f the inclination
or the position of the operation screen is not adjusted.
(0100]

Fig. 38 is a diagram showing an example of a target screen
used in the grid snapping process according to the present
embodiment. Fig. 39 is a diagram showing a setting example of
grids used in the grid snapping process according to the present
empbodiment. As shown in Fig. 39, for example, a grid 4001 is
set larger than each icon to surround an icon 3902. Therefore,
even in a case where an operator tries to press the icon 3902
but does not accurately press the icon 3902, if the finger enters
into the range of the grid 4001 surrounding the icon 3902, the
grid snapping can be caused to determine that the icon 3902 is

pointed out. Further, by adjustingadivision position bpetween
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the grids or the like, when pointed out ktetween the icons, it
canbe determined that theiconwhich is theclosest to thepointed
position is pointed out.

(0101]

Concretely, the focus is snapped to a center position of
the icon or the link on an operation target display device toward
atarget {(iconorlink) center fromthecircumferenceof aconstant
area by means of an exclusive browser, a content production tool
or the like. 1In consequence, the selection operation can be
facilitated, andevenif thevirtual operationscreen isinclined,
no problem occurs in a plane pointing movement of the operator.
After obtaining stability of the focus movement on the XY plane
in some degrees by the above process, in a case where a pressing
stroke (touch operation to the touch panel in the air) in the
Z axls direction is performed from the virtual operation screen,
the guide continues to be made in such a manner that the focus
is not shifted from the target (fixing the XY focus) also after
thepressingmovement, only thepressing stroke inthe Zdirection
is determined, that is, even if the finger is out of the icon
region by the pressing from the virtual operation screen, only
the pressing is recognized to ignore the movement of the finger
on the XY plane, and a series of touch strokes after that are
processed as stable ones.

[0102]

In addition, as to the correction other than the above,

in a case where a mount position or an angle of the camera or

the like is very different from that of the operation target
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display device, the grid snapping can be more effective by
expanding and enlarging the snapping area defined arbitrarily
on the XY plane, in the depth direction of the Z axis (area
corresponding to an angle amount of "shift" due to a difference
in the mount angle of the camera or display device).

[0103]

By referring to zig. 40, in a case where the operatZon
entrance i1s made from a two-dimensional icon area "D", even in
a case where a pressing stroke of a tip end of a hand is deviated,
the erroneous movement due to blurring (due to trembling of a
handordifficulty of stablemovement) or "shift" (due to camera,
displaydevice, andheightdifference) canbeprevented bymaking
the snapping determination of the pressing stroke of the Z axis
within the area "E" as 1t is by a stereoscopic area "E" developed
in the depth direction.

[0104)]

As described above, the present embodiment is constructed
such that at the time of processing the operation determination
based upon the virtual operation screen explained in the first
and second embodiments, particularly when an icon operator
performs a movement for pointing out a constant region such as
an icon, 1n a case where an accurate pointing can not be made
due to various causes, an appropriate operation is determined
by the process called grid snapping. Therefore, the special
grid snapping process only is explained, but the operation input
process can be executed even by combining the grid snapping

process with any ot functions such as the process other than
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the above and the setting of the virtual operation screen

explained in the first embodiment and the second embodiment.
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CLAIMS

1. An image recognition apparatus comprising:

three-dimensional photography means for reading an image of
an operator to produce stereoscopic image data;

operationscreenformingmeans for formingavirtual operation
screen in a configuration and a position based upon the image and
the position of the operator read by the three-dimensional
photography means;

operation determining means for, by reading a movement of
an image of at least a part of the operator to the formed virtual
operation screen by the three-dimensional photography means,
determining whether or not the movement is an operation based upon
apositionrelationbetween the part of the operator andthe virtual
operation screen; and

signal output means for outputting a predetermined signal

when it is determined that the movement is the operation.

2. An image recognition apparatus according to claim 1l, wherein

in a case where the three-dimensional photography means reads
a plurality of operation candidates, it is determined that an
operation candidate performing a predetermined particular

movement 1s the operator.
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3. An image recognition apparatus according to claim 1 or 2,
further comprising:

operator display means for displaying a position relation
between the operation candidate determined as the operator, and
the present operator and the other candidate shown in the image
of the plurality of the candidates read by the three-dimensional

photography means.

4. An image recognition apparatus according to any one of claims
1 to 3, further comprising:

a position determining face arranged in a predetermined
position in a side of the operator of the virtual operation screen
for determining an operation position on the virtual operation
screen, wherein

the operation determining means, at the time of crossing the
virtual operation screen in a series of movements in which a part
of the operator moves from the position determining face to the
virtual operation screen, determines an operation of the operator
as a movement that the part of the operator crosses a position
on the virtual operation screen corresponding to a position on
the position determining face which the part of the operator

Ccrosses.

5. An image recognition apparatus according to any one of claims

1l to 4, wherein
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positions of an arm and a face of the operator are extracted
from the read image of the operator, and

aconfigurationandapositionof thevirtual operation screen
are determined based upon the extracted positions of the arm and

the face.

6. An image recognition apparatus according to any one of claims
1 to 5, wherein
the position of the virtual operation screen is between the

operator and the three-dimensional photography means.

7. An image recognition apparatus according to any one of claims
1 to 6, wherein
theoperationscreen formingmeans formsthevirtual operation
screen in a configuration and a position defined based upon the
image of the operator and a predetermined particular movement of
the operator which are read by the three-dimensional photography

means.

8. An image recognition apparatus according to any one of claims
1 to 7, wherein
theoperationscreen formingmeans forms thevirtual operation
screen at an angle defined based upon the image of the operator
and a predetermined particular movement of the operator which are

read by the three-dimensional photography means.
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9. An image recognition apparatus according to any one of claims

1 to 7, wherein
theoperationscreenformingmeans forms thevirtual operation

screen at an angle defined based upon the image and the position

of the operator read by the three-dimensional photography means.

10. An image recognition apparatus according to any one of claims
1 to 9, further comprising:
operation screen stereoscopic display means for displaying

a stereoscopic image showing the formed virtual operation screen.

11. An image recognition apparatus accordingtoclaim10, wherein

the stereoscopic image is formed by a binocular parallax.

12. An image recognition apparatus according to claim 10 or 11,
wherein

a distance between the part of the operator and the virtual
operation screen 1is calculated from the position relation
therebetween to stereoscopically display a predetermined index
showing the position relation of the part of the operator to the
virtual operation screen at a position corresponding to the

distance.

13. An image recognition apparatus comprising:
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three-dimensional photography means for reading an image of
an operator to produce stereoscopic image data;

operationscreenformingmeans for formingavirtual operation
screen in a confiquration and a position based upon a predetermined
particular movement of the cperator read by the three-dimensional
photography means;

operation determining means for, by reading a movement of
an image of at least a part of the operator to the formed virtual
operation screen by the three-dimensional photography means,
determining whether or not the movement is an operation based upon
apositionrelationbetween the part of the operator and the virtual
operation screen; and

signal output means for outputting a predetermined signal

when it is determined that the movement is the operation.

14. An operation determining method comprising:

a three-dimensional photography step for reading an image
of an operator to produce stereoscopic image data:;

an operation screen forming step for forming a virtual
operation screen in a configuration and a position based upon the
image andthepositioncof the operator readbythe three-dimensional
photography step:

an operation determining step for, by reading a movement of
an image of at least a part of the operator to the formed virtual

operation screen by the three-dimensional photography step,
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determining whether or not the movement is an operation based upon
apositionrelationbetween the part of the operator and thevirtual
operation screen; and

a signal output step for outputting a predetermined signal

when it is determined that the movement is the operation.

15. Anoperationdeterminingmethodaccordingtoclaiml4, wherein

the operation determining step, at the time of crossing the
virtual operation screen in a series of movements in which a part
of the operator moves from a position determining face arranged
in a predetermined position in a side of the operator of the virtual
operation screen for determining an operation position on the
virtual operation screen to the virtual operation screen,
determines an operation of the operator as a movement that the
part of the operator crosses a position on the virtual operation
screen corresponding to a position on the position determining

face which the part of the operator crosses.

16. An operation determining method according to claim 14 or 15,
further comprising:
an operation screen stereoscopic display step for displaying

a stereoscopic image showing the formed virtual operation screen.

17. A computer readable medium storing program for executing an

operationdeterminingmethod for recognizinganimageof anoperator
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todetermine anoperationcontent byanimage recognitionapparatus,
the operation determining method comprising:

a three-dimensional photography step for reading an image
of an operator to produce stereoscopic image data;

an operation screen forming step for forming a virtual
operation screen in a configuration and a position based upon the
image and the positionof the operator readby the three-dimensional
photography step:;

an operation determining step for, by reading a movement of
an image of at least a part of the operator to the formed virtual
operation screen by the three-dimensional photography step,
determining whether or not the movement is an operation based upon
apositionrelationbetween the part of the operator and the virtual
operation screen; and

a signal output step for outputting a predetermined signal

when it is determined that the movement is the operation.

18. A computer readable medium according to claim 17, wherein

the operation determining step, at the time of crossing the
virtual operation screen in a series of movements in which a part
of the operator moves from a positiocn determining face arranged
in a predetermined position in a side of the operator of the virtual
operation screen for determining an operation position on the
virtual operation screen to the virtual operation screen,

determines an operation of the operator as a movement that the
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part of the operator crosses a position on the virtual operation
screen corresponding to a position on the position determining

face which the part of the operator crosses.

19. Acomputerreadablemediumaccordingtoclaiml7orl18, further
comprising:
an operation screen stereoscopicdisplay step fordisplaying

a stereoscopic image showing the formed virtual operation screen.
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PE2E SEARCH - Search History (Prior Art)

Ref #

Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

L1

L2

L3

L4

76

35

(virtual ADJ (reality
environment world))
SAME (app application)
ADJ icons!

(virtual ADJ (reality
environment world))
SAME (app application)
ADJ icons! SAME (arm)

(virtual ADJ (reality
environment world))
SAME (app application)
ADJ icons! SAME
(select$3)

(virtual ADJ (reality
environment world))
SAME icons WITH

(arm) near3 (length

(US-PGPUB: USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN): FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR: FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07118
11:00 AM

2022/07118
11:00 AM

2022/07118
11:02 AM

2022/07/18
11:14 AM

07/20/2022 08:26:43 AM
Workspace: 17830109

Page 1 of 31
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LS 9

L6 0

L7 0

distance)

(virtual ADJ (reality
environment world))
AND icons WITH (arm)
near3 (length distance)

(virtual ADJ (reality
environment world))
AND icons near3
(position arrang$5
layout) WITH (arm)
near3 (length distance)

(virtual ADJ (reality
environment world))
AND icons WITH
(position arrang$5
layout) WITH (arm)
near3 (length distance)

Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN): FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/07/18
11:14 AM

2022/07/18
11:15 AM

2022/07/18
11:15 AM

07/20/2022 08:26:43 AM
Workspace: 17830109

Page 2 of 31
DR
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L8

L9

L10

L11

293

13

338

((augmented mixed
virtual) ADJ (reality
environment world) )
AND icons WITH (arm)
near3 (length distance)

((augmented mixed
virtual) ADJ (reality
environment world) )
AND (arrang$5 layout)
WITH (arm) near3
(length distance)

((augmented mixed
virtual) ADJ (reality
environment world) )
AND (arrang$5 layout)
WITH (arm) near3
(length distance) WITH
(objects! items! icons!)

(display$3 present$3
arrang$5) near3
(objects! items!) WITH
(arm) near3 (length
distance)

VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, Nz, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07/18
11:17 AM

2022/07/18
11:17 AM

2022/07/18
11:17 AM

2022/07/18
11:23 AM

07/20/2022 08:26:43 AM
Workspace: 17830109

Page 3 of 31
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L12

L13

L14

18

1557

137

(display$3 present$3
arrang$5) near3
(objects! items!) WITH
(arm) near3 (length
distance) AND
(715.clas. G06f3/048-
05.cpc.)

(arm "arm's") near3
(average) near3
(length)

(arm "arm's") near3
(average) near3
(length) WITH (child$3
adult)

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT,
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH,CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/07/118
11:23 AM

2022/07118
11:37 AM

2022/07118
11:38 AM

07/20/2022 08:26:43 AM
Workspace: 17830109

Page 4 of 31

DR
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L15

L16

L17

L18

15

8043

1182

(arm "arm's") near3
(average) near3
(length) WITH (child$3)
WITH (adult)

(arm "arm's") near3
(average) near3
(length) WITH (child$3
adult) AND (715.clas.
g06f3/048-05.cpc.)

((augmented mixed
virtual) ADJ (reality
environment world) )
SAME (touch$3 tap
tapping tapped) near3
(icon button object)

((augmented mixed
virtual) ADJ (reality
environment world) )
SAME (touch$3 tap
tapping tapped
press$3) near3 (icon
button object) WITH
gesture

IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT
IBM_TDB)

(US-PGPUB; USPAT;
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07/18
11:38 AM

2022/07/18
11:40 AM

2022/07/18
11:47 AM

2022/07/18
11:47 AM

07/20/2022 08:26:43 AM
Workspace: 17830109
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MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L19 254 ((augmented mixed (US-PGPUB; USPAT; |OR ON ON 2022/07/18
virtual) ADJ (reality USOCR; FIT (AP, AT, 11:47 AM
environment world) ) AU, BE, BG, BR, BY,

SAME (touch$3 tap CA,CH,CN, CS, CU,

tapping tapped CZ, DD, DE, DK, EA,

press$3) near3 (icon EE, EP, ES, FI, FR, GB,

button object) near3 HR, HU, ID, IE, IL, IS,

(graphical virtual) WITH |IT, JP, KR, LT, LU, LV,

gesture MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L20 97 ((augmented mixed (US-PGPUB; USPAT; |OR ON ON 2022/07/18
virtual) ADJ (reality USOCR; FIT (AP, AT, 11:47 AM
environment world) ) AU, BE, BG, BR, BY,

SAME (touch$3 tap CA,CH,CN, Cs, CU,
tapping tapped CZ, DD, DE, DK, EA,
press$3) near3 (icon EE, EP, ES, FI, FR, GB,
button object) near3 HR, HU, ID, IE, IL, IS,
(graphical virtual) WITH |IT, JP, KR, LT, LU, LV,
gesture AND (715.clas. |MA, MC, MD, MY, NL,
G06f3/048-05.¢cpc.) NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L21 46 ((augmented mixed (US-PGPUB; USPAT; |OR ON ON 2022/07/18
virtual) ADJ (reality USOCR; FIT (AP, AT, 11:48 AM
environment world) ) AU, BE, BG, BR, BY,

SAME (touch$3 tap CA,CH,CN, Cs, CU,
tapping tapped CZ, DD, DE, DK, EA,
press$3) near3 (icon EE, EP, ES, FI, FR, GB,
button object) near3 HR, HU, ID, IE, IL, IS,
(graphical virtual) WITH |IT, JP, KR, LT, LU, LV,
gesture WITH (hand MA, MC, MD, MY, NL,
finger) AND (715.clas. |NO, NZ, OA, PH, PL,
G06f3/048-05.cpc.) PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L22 41 ((augmented mixed (US-PGPUB; USPAT; |OR ON ON 2022/07/18
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virtual) ADJ (reality USOCR; FIT (AP, AT, 11:48 AM
environment world) ) AU, BE, BG, BR, BY,
SAME (touch$3 tap CA, CH, CN, CS, CU,
tapping tapped CZ, DD, DE, DK, EA,
press$3) near3 (icon EE, EP, ES, FI, FR, GB,
button object) near3 HR, HU, ID, IE, IL, IS,
(graphical virtual) WITH [IT, JP, KR, LT, LU, LV,
gesture WITH (hand MA, MC, MD, MY, NL,
finger) WITH user AND |NO, NZ, OA, PH, PL,
(715.clas. G06f3/048- |PT, RO, RS, RU, SE,
05.cpc.) SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L23 30 ((augmented mixed (US-PGPUB; USPAT; [OR ON ON 2022/07/18
virtual) ADJ (reality USOCR; FIT (AP, AT, 11:48 AM
environment world) ) AU, BE, BG, BR, BY,

SAME (touch$3 tap CA, CH, CN, CS, CU,
tapping tapped CZ, DD, DE, DK, EA,
press$3) near3 (icon EE, EP, ES, FI, FR, GB,
button object) near3 HR, HU, ID, IE, IL, IS,
(graphical virtual) WITH [IT, JP, KR, LT, LU, LV,
gesture WITH (hand MA, MC, MD, MY, NL,
finger) WITH user NO, NZ, OA, PH, PL,
SAME (headset head [PT, RO, RS, RU, SE,
googles HMD) AND SG, SI, SK, SU, TH,
(715.clas. G06f3/048- [TN, TR, TW, UA, VN,
05.cpc.) WO); FPRS; EPO,;
JPO; DERWENT;
IBM_TDB)

L24 30 ((virtual) ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 11:48 AM
SAME (touch$3 tap AU, BE, BG, BR, BY,
tapping tapped CA,CH, CN, CS, CU,
press$3) near3 (icon CZ, DD, DE, DK, EA,
button object) near3 EE, EP, ES, FI, FR, GB,

(graphical virtual) WITH [HR, HU, ID, IE, IL, IS,
gesture WITH (hand IT, JP, KR, LT, LU, LV,
finger) WITH user MA, MC, MD, MY, NL,
SAME (headset head [NO, NZ, OA, PH, PL,
googles HMD) AND PT, RO, RS, RU, SE,
(715.clas. G06f3/048- |SG, SI, SK, SU, TH,
05.cpc.) TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L25 39 ((virtual) ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 11:54 AM
SAME (touch$3 tap AU, BE, BG, BR, BY,
tapping tapped CA, CH, CN, CS, CU,
press$3) near3 (icon CZ, DD, DE, DK, EA,
button object) near3 EE, EP, ES, FI, FR, GB,

(graphical virtual) WITH [HR, HU, ID, IE, IL, IS,
(push$3 pull$3 tap IT, JP, KR, LT, LU, LV,
tapping tapped press$3 |MA, MC, MD, MY, NL,
slid$3) near3 (hand NO, NZ, OA, PH, PL,
07/20/2022 08:26:43 AM Page 7 of 31
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finger body) AND
(715.clas. G06f3/048-
05.cpc.)

((virtual) ADJ (reality
environment world) )
SAME (icons! buttons!)
near3 (virtual graphical)
WITH (settings) AND
(715.clas. G06f3/048-
05.cpc.)

((virtual) ADJ (reality
environment world) )
SAME (icons! buttons!)
near3 (virtual graphical)
WITH (settings) SAME
(app application) AND
(715.clas. G06f3/048-
05.cpc.)

((virtual) ADJ (reality
environment world) )
SAME (icons! buttons!)
near3 (virtual graphical)
WITH (settings) AND
(app application) AND
(715.clas. G06f3/048-
05.cpc.)

((virtual) ADJ (reality
environment world) )
SAME (icons! buttons!

PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:;
USOCR; FIT (AP, AT
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS: EPO:
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07/18
12:03 PM

2022/07/18
12:04 PM

2022/07/18
12:04 PM

2022/07/18
12:04 PM

L26 19

L27 0

L28 19

L29 0
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shortcuts!) near3 CA, CH, CN, CS, CU,
(virtual graphical) WITH |CZ, DD, DE, DK, EA,
(settings) AND (app EE, EP, ES, FI, FR, GB,
application) ADJ (icons! |HR, HU, ID, IE, IL, IS,
buttons! shortcuts!) IT, JP, KR, LT, LU, LV,
AND (715.clas. MA, MC, MD, MY, NL,
G06f3/048-05.cpc.) NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L30 3 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:04 PM
SAME (icons! buttons! |AU, BE, BG, BR, BY,
shortcuts!) near3 CA, CH, CN, Cs, CU,

(virtual graphical) WITH |CZ, DD, DE, DK, EA,
(settings) AND (app EE, EP, ES, FI, FR, GB,
application) WITH HR, HU, ID, IE, IL, IS,
(icons! buttons! IT, JP, KR, LT, LU, LV,
shortcuts!) AND MA, MC, MD, MY, NL,
(715.clas. G06f3/048- |NO, NZ, OA, PH, PL,
05.cpc.) PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L31 11 ((virtual) ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:05 PM
SAME (icons! buttons! |AU, BE, BG, BR, BY,
shortcuts!) near3 CA,CH, CN, CSs, CU,

(virtual graphical) CZ, DD, DE, DK, EA,
SAME (settings) AND |EE, EP, ES, FI, FR, GB,
(app application) WITH |HR, HU, ID, IE, IL, IS,
(icons! buttons! IT, JP, KR, LT, LU, LV,
shortcuts!) AND MA, MC, MD, MY, NL,
(715.clas. G06f3/048- |NO, NZ, OA, PH, PL,
05.cpc.) PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS,; EPO,;
JPO; DERWENT;
IBM_TDB)

L32 33 ((virtual) ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:05 PM
SAME (icons! buttons! |AU, BE, BG, BR, BY,
shortcuts!) near3 CA, CH, CN, CS, CU,

(virtual graphical) CZ, DD, DE, DK, EA,
SAME (settings) AND |EE, EP, ES, FI, FR, GB,
(app application) AND |HR, HU, ID, IE, IL, IS,
(715.clas. G06f3/048- |IT, JP, KR, LT, LU, LV,
05.cpc.) MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
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TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L33 12 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:05 PM
SAME (icons! buttons! |AU, BE, BG, BR, BY,
shortcuts!) near3 CA, CH, CN, CS, CU,

(virtual graphical) CZ, DD, DE, DK, EA,

SAME (settings) SAME |EE, EP, ES, FI, FR, GB,

(app application) AND [HR, HU, ID, IE, IL, IS,

(715.clas. G06f3/048- |IT, JP, KR, LT, LU, LV,

05.cpc.) MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SlI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L34 17 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:14 PM
SAME scroll$3 adj2 AU, BE, BG, BR, BY,

(buttons icon) AND CA, CH, CN, CS, CU,

(715.clas. G06f3/048- |CZ, DD, DE, DK, EA,

05.cpc.) EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L35 0 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:18 PM
SAME scroll$3 adj2 AU, BE, BG, BR, BY,

(arrows) WITH (icons!) |[CA, CH, CN, CS, CU,

AND (715.clas. CZ, DD, DE, DK, EA,

G06f3/048-05.cpc.) EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP,KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L36 0 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:18 PM
SAME scroll$3 adj2 AU, BE, BG, BR, BY,

(arrows) WITH (icons! |CA, CH, CN, CS, CU,
shortcuts!) AND CZ, DD, DE, DK, EA,
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(715.clas. G06f3/048- |EE, EP, ES, FI, FR, GB,

05.cpc.) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SlI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L37 0 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:18 PM
SAME scroll$3 adj2 AU, BE, BG, BR, BY,

(arrows) SAME (app CA,CH, CN, CS, CU,

application) ADJ (icons! |CZ, DD, DE, DK, EA,

shortcuts! buttons! EE, EP, ES, FI, FR, GB,

pages!) AND (715.clas. |HR, HU, ID, IE, IL, IS,

G06f3/048-05.cpc.) IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SlI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L38 0 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:18 PM
SAME scroli$3 WITH AU, BE, BG, BR, BY,

(arrows) SAME (app CA,CH, CN, Cs, CU,

application) ADJ (icons! |CZ, DD, DE, DK, EA,

shortcuts! buttons! EE, EP, ES, FI, FR, GB,

pages!) AND (715.clas. |HR, HU, ID, IE, IL, IS,

G06f3/048-05.cpc.) IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SlI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L39 0 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:19 PM
SAME scroli$3 WITH AU, BE, BG, BR, BY,

(arrows) SAME (app CA, CH, CN, CS, CU,
application) adj2 (icons! |CZ, DD, DE, DK, EA,
shortcuts! buttons! EE, EP, ES, FI, FR, GB,
pages!) AND (715.clas. |HR, HU, ID, IE, IL, IS,
G06f3/048-05.cpc.) IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SlI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
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JPO; DERWENT,;
IBM_TDB)

L40 5 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:19 PM
AND scroll$3 WITH AU, BE, BG, BR, BY,

(arrows) SAME (app CA, CH, CN, CS, CU,

application) adj2 (icons! |CZ, DD, DE, DK, EA,

shortcuts! buttons! EE, EP, ES, FI, FR, GB,

pages!) AND (715.clas. |HR, HU, ID, IE, IL, IS,

G06f3/048-05.cpc.) IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L41 4 ((virtual) ADJ (reality (US-PGPUB; USPAT; [(OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:20 PM
AND (up down) ADJ AU, BE, BG, BR, BY,

(arrows) SAME (app CA,CH, CN, CS, CU,

application) adj2 (icons! [CZ, DD, DE, DK, EA,

shortcuts! buttons! EE, EP, ES, FI, FR, GB,

pages!) AND (715.clas. [HR, HU, ID, IE, IL, IS,

G06f3/048-05.cpc.) IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L42 46 ((virtual) ADJ (reality (US-PGPUB; USPAT; [(OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:24 PM
AND (up down) ADJ AU, BE, BG, BR, BY,

(arrows) WITH (icons! |CA, CH, CN, CS, CU,

shortcuts! buttons! CZ, DD, DE, DK, EA,

pages!) AND (715.clas. |EE, EP, ES, FI, FR, GB,

G06f3/048-05.cpc.) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L43 43 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:24 PM
AND (up down) ADJ AU, BE, BG, BR, BY,

(arrows) WITH (icons! |CA, CH, CN, CS, CU,
shortcuts! buttons! CZ, DD, DE, DK, EA,
homescreen ADJ EE, EP, ES, FI, FR, GB,
pages) AND (715.clas. |HR, HU, ID, IE, IL, IS,
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G06f3/048-05.cpc.)

((virtual) ADJ (reality
environment world) )
AND scroll$3 near3
(icons! shortcuts!) AND
(715.clas. G06f3/048-
05.cpc.)

((virtual) ADJ (reality
environment world) )
AND scroll$3 near3
(icons! shortcuts!) WITH
(up down) ADJ arrows
AND (715.clas.
G06f3/048-05.cpc.)

((virtual) ADJ (reality
environment world) )
AND scroll$3 near3
(icons! shortcuts!) WITH
arrows AND (715.clas.
G06f3/048-05.cpc.)

IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/07118
12:31 PM

2022/07/18
12:32 PM

2022/07118
12:32 PM

L44 330

L45 0

L46 22
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L47 0 ((virtual) ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:37 PM
AND scroll$3 near3 AU, BE, BG, BR, BY,

(homescreen home CA, CH, CN, CS, CU,

ADJ screen) WITH CZ,DD, DE, DK, EA,

arrows AND (715.clas. |EE, EP, ES, FI, FR, GB,

G06f3/048-05.cpc.) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO,;
JPO; DERWENT;
IBM_TDB)

L48 0 ((virtual) ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:37 PM
AND scroll$3 WITH AU, BE, BG, BR, BY,

(homescreen home CA, CH, CN, CS, CU,

ADJ screen) WITH CZ,DD, DE, DK, EA,

arrows AND (715.clas. |EE, EP, ES, FI, FR, GB,

G06f3/048-05.cpc.) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L49 11 ((virtual) ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:37 PM
AND (homescreen AU, BE, BG, BR, BY,
home ADJ screen) CA, CH, CN, CS, CU,

WITH arrows AND CZ,DD, DE, DK, EA,

(715.clas. G06f3/048- |(EE, EP, ES, FI, FR, GB,

05.cpc.) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L50 0 ((virtual) ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:37 PM
AND (homescreen AU, BE, BG, BR, BY,
home ADJ screen) CA, CH, CN, CS, CU,

WITH arrows WITH CZ, DD, DE, DK, EA,
(pages) AND (715.clas. |EE, EP, ES, FI, FR, GB,
G06f3/048-05.cpc.) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
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L51

L52

L53

L54

390

18

390

195

(virtual ADJ (reality
environment world)
HMD head ADJ
mounted ADJ display)
SAME (push$3 pull$3
tap tapping tapped
slid$3) near3 icon

(virtual ADJ (reality
environment world)
HMD head ADJ
mounted ADJ display)
SAME (push$3 pull$3
tap tapping tapped
slid$3) near3 icon near3
(app application)

(virtual ADJ (reality
environment world)
HMD head ADJ
mounted ADJ display)
SAME (push$3 pull$3
tap tapping tapped
slid$3) near3 icon

(virtual ADJ (reality
environment world)

NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, S, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN): FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07/19
10:13 AM

2022/07/19
10:14 AM

2022/07/19
10:17 AM

2022/07/19
10:17 AM
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HMD head ADJ AT, BE, BG, BR, BY,
mounted ADJ display) |CA, CH, CN, CS, CU,
SAME (push$3 pull$3 [CZ, DD, DE, DK, EA,
tap tapping tapped EE, EP, ES, FI, FR, GB,
slid$3) near3 icon AND |HR, HU, ID, IE, IL, IS,
(715.clas. G06f3/048- |IT, JP, KR, LT, LU, LV,
05.cpc.) MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L55 90 (virtual ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/19
environment world) USOCR; FIT (AU, AP, 10:17 AM
HMD head ADJ AT, BE, BG, BR, BY,
mounted ADJ display) |CA, CH, CN, CS, CU,

SAME (push$3 pull$3 [CZ, DD, DE, DK, EA,

tap tapping tapped EE, EP, ES, FI, FR, GB,

slid$3) near3 icon AND [HR, HU, ID, IE, IL, IS,

(715.clas. IT, JP, KR, LT, LU, LV,

G06f3/04815.cpc.) MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L56 24 (virtual ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/19
environment world) USOCR; FIT (AU, AP, 10:18 AM
HMD head ADJ AT, BE, BG, BR, BY,
mounted ADJ display) |CA, CH, CN, CS, CU,

SAME (push$3 pull$3 [CZ, DD, DE, DK, EA,

tap tapping tapped EE, EP, ES, FI, FR, GB,

slid$3) near3 icon WITH|HR, HU, ID, IE, IL, IS,

gesture AND (715.clas. |IT, JP, KR, LT, LU, LV,

G06f3/04815.cpc.) MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L57 2 (virtual ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/19
environment world) USOCR; FIT (AU, AP, 10:19 AM
HMD head ADJ AT, BE, BG, BR, BY,
mounted ADJ display) |CA, CH, CN, CS, CU,

SAME (push$3 pull$3 [CZ, DD, DE, DK, EA,

tap tapping tapped EE, EP, ES, FI, FR, GB,

slid$3) near3 icon WITH|HR, HU, ID, IE, IL, IS,

(camera space) AND IT,JP, KR, LT, LU, LV,

(715.clas. MA, OA, RU, SU, WO,

G06f3/04815.cpc.) MC, MD, MY, NL, NO,

NZ, PH, PL, PT, RO,

07/20/2022 08:26:43 AM Page 16 of 31
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L58

L59

L60

L61

90

14

783850

1378

(virtual ADJ (reality
environment world)
HMD head ADJ
mounted ADJ display)
SAME (push$3 pull$3
tap tapping tapped
slid$3) near3 icon AND
(715.clas.
G06f3/04815.cpc.)

(virtual ADJ (reality
environment world)
HMD head ADJ
mounted ADJ display)
SAME (push$3 press$3
tap tapping tapped
slid$3) near3 icon WITH
finger

canon.as.

canon.as. AND (HMD)

RS, SE, SG, S, SK,
TH, TN, TR, TW, UA,
VN): FPRS; EPO:;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, S, SK,
TH, TN, TR, TW, UA,
VN): FPRS; EPO:;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, S, SK,
TH, TN, TR, TW, UA,
VN): FPRS; EPO:;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, S, SK,
TH, TN, TR, TW, UA,
VN): FPRS; EPO:;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07/19
10:20 AM

2022/07/19
10:23 AM

2022/07/19
10:33 AM

2022/07/19
10:34 AM

07/20/2022 08:26:43 AM
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L62

L63

L64

18

276

canon.as. AND (HMD)
SAME finger

canon.as. AND (HMD)
SAME finger WITH icon

(3d three ADJ
dimension$4) near3
(app application) near3
button

Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, S, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, S, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT,
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/07/19
10:34 AM

2022/07/19
10:34 AM

2022/07/19
10:59 AM

07/20/2022 08:26:43 AM
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L65

L66

L67

L68

97

48

(3d three ADJ
dimension$4) near3
(app application) near3
button SAME (virtual
ADJ (reality
environment world))

(3d three ADJ
dimension$4) near3
(app application) near3
button AND (virtual ADJ
(reality environment
world))

(3d three ADJ
dimension$4) near3
(app application) ADJ
button AND (virtual ADJ
(reality environment
world))

(3d three ADJ
dimension$4) near3
(app application) ADJ
icon AND (virtual ADJ
(reality environment
world))

VN): FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07M19
10:59 AM

2022/07119
11:00 AM

2022/07/19
11:00 AM

2022/07M19
11:00 AM

07/20/2022 08:26:43 AM
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(3d three ADJ
dimension$4) near3
(app application) ADJ
icon SAME (virtual ADJ
(reality environment
world))

(setting) ADJ (icons!)
SAME (virtual ADJ
(reality environment
world))

(virtual ADJ (reality
world environment))
SAME (controller)
SAME (finger hands)
near3 (mode)

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT,;

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/07/19
11:00 AM

2022/07/19
12:11 PM

2022/07/19
01:15 PM

L69 12

L70 3

L71 142
07/20/2022 08:26:43 AM
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L72

L73

L74

L75

22

231

(virtual ADJ (reality
world environment))
SAME (controller) near3
mode SAME (finger
hands) near3 (mode)

(virtual ADJ (reality
world environment))
SAME (controller) near3
mode SAME (motion)
near3 gesture near3
(mode)

(virtual ADJ (reality
world environment))
SAME (controller) near3
mode SAME (motion)
near3 gesture

(virtual ADJ (reality
world environment))
SAME (controller) WITH
(motion) near3 gesture

IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07/19
01:15 PM

2022/07/19
01:19 PM

2022/07/19
01:19 PM

2022/07/19
01:20 PM

07/20/2022 08:26:43 AM
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L76

L77

L78

L79

50

5354

0

(virtual ADJ (reality
world environment))
SAME (controller) WITH
(motion) near3 gesture
WITH (hand fingers)

(virtual ADJ (reality
world environment))
SAME (controller) WITH
(motion) near3 gesture
WITH (hand fingers)
WITH (modality mode)

(virtual ADJ (reality
world environment))
SAME detect$3 WITH
(controller)

(virtual ADJ (reality

MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, Nz, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB: USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT,;

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07/19
01:20 PM

2022/07/19
01:20 PM

2022/07/19
01:20 PM

2022/07/19

07/20/2022 08:26:43 AM
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L80

L81

L82

643

100

world environment))
SAME detect$3 WITH
(controller) near3 ("not
using")

(virtual ADJ (reality
world environment))
SAME detect$3 WITH
(controller) near3 ((off))

(virtual ADJ (reality
world environment))
SAME controller WITH
(hand finger) near3
gesture

(virtual ADJ (reality
world environment))
SAME controller WITH
(hand finger) near3
gesture WITH (mode
modality)

USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, Sl, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,

OR

OR

OR

ON

ON

ON

ON

ON

ON

01:21 PM

2022/07M19
01:21 PM

2022/07/19
01:22 PM

2022/07M19
01:22 PM

07/20/2022 08:26:43 AM
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PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L83 2 (virtual ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/19
world environment)) USOCR; FIT (AP, AT, 01:22 PM
SAME controller WITH |AU, BE, BG, BR, BY,
(hand finger) near3 CA, CH, CN, CS, CU,
gesture WITH (mode CZ, DD, DE, DK, EA,
modality) SAME point$3 |EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L84 0 (virtual ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/19
world environment)) USOCR; FIT (AP, AT, 01:24 PM
SAME remote ADJ AU, BE, BG, BR, BY,
controller WITH (hand |[CA, CH, CN, CS, CU,
finger) near3 gesture CZ, DD, DE, DK, EA,
WITH (mode modality) |(EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L85 82 (virtual ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/19
world environment)) USOCR) 01:24 PM
SAME controller WITH
(hand finger) near3
gesture WITH (mode
modality)
L86 157 (virtual ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/19
world environment)) USOCR) 01:29 PM
AND controller WITH
(hand finger) near3
gesture WITH (mode
modality)
L87 0 (virtual ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/19
world environment)) USOCR) 01:29 PM
AND remote ADJ
controller WITH (hand
finger) near3 gesture
WITH (mode modality)
07/20/2022 08:26:43 AM Page 24 of 31
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L88 157 (virtual ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/19
world environment)) USOCR) 01:29 PM
AND controller WITH
(hand finger) near3
gesture WITH (mode
modality)
L89 4 (virtual ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/19
world environment)) USOCR) 01:29 PM
AND controller WITH
(hand finger) near3
gesture WITH (
modality)
L90 0 ("not using") near3 (US-PGPUB; USPAT; |OR ON ON 2022/07/19
controller USOCR) 05:22 PM
L91 0 ("not" ADJ (using (US-PGPUB; USPAT; |OR ON ON 2022/07/19
holding)) near3 USOCR) 05:22 PM
controller
L92 0 ("not" ADJ (using (US-PGPUB; USPAT; |OR ON ON 2022/07/19
holding)) near3 remote |USOCR) 05:22 PM
L93 0 ("not" ADJ (using (US-PGPUB; USPAT; |OR ON ON 2022/07/19
holding)) near3 input USOCR) 05:22 PM
ADJ device
L94 0 ("not" ADJ (using (US-PGPUB; USPAT; |OR ON ON 2022/07/19
holding used)) near3 USOCR) 05:22 PM
input ADJ device
L95 0 ("not" ADJ (using (US-PGPUB; USPAT; |OR ON ON 2022/07/19
holding used)) near3 USOCR) 05:23 PM
input
L96 13 ("not" ADJ (using (US-PGPUB; USPAT; |OR ON ON 2022/07/19
holding used)) USOCR) 05:23 PM
L97 71 ("not" ADJ (using (US-PGPUB; USPAT; |OR ON ON 2022/07/19
holding used)) USOCR; FIT (AP, AT, 05:24 PM
AU, BE, BG, BR, BY,
CA,CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SlI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L98 0 ("not" ADJ (using (US-PGPUB; USPAT; |OR ON ON 2022/07/19
holding used)) near3 USOCR; FIT (AP, AT, 05:24 PM
(input) AU, BE, BG, BR, BY,
CA,CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
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L99

L100

852

("not" ADJ (using
holding used)) near3
(input controller)

average near3 ("arm
length")

NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:
IBM_TDB)

OR

OR

ON

ON

ON

ON

2022/07/19
05:24 PM

2022/07/19
05:58 PM

L101

L102

24

2

average near3 ("arm
length") WITH reach$3

average near3 ("arm

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;

OR

OR

ON

ON

ON

ON

2022/07/19
05:58 PM

2022/07/19

07/20/2022 08:26:43 AM
Workspace: 17830109
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L103 9

L104 0

L105 17

length™) WITH reach$3
AND (715.clas.
G06f3/048-05.cpc.)

average near3 ("arm
length") WITH within
AND (715.clas.
G06f3/048-05.cpc.)

average near3 (lenght)
near3 arm WITH within
AND (715.clas.
G06f3/048-05.cpc.)

average near3 (length)
near3 arm WITH within
AND (715.clas.
G06f3/048-05.cpc.)

USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB: USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,

OR

OR

OR

ON

ON

ON

ON

ON

ON

05:58 PM

2022/07119
05:59 PM

2022/07119
06:00 PM

2022/07119
06:00 PM

07/20/2022 08:26:43 AM
Workspace: 17830109
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L106 4

L107 15

L108 15

L109 2

average near3 (length)
near3 arm WITH
reach$3 AND (715.clas.
G06f3/048-05.cpc.)

average near3 (length)
near3 arm WITH
(child$3 adult) AND
(715.clas. G06f3/048-
05.cpc.)

average near3 (length)
near3 arm SAME
(child$3 adult) AND
(715.clas. G06f3/048-
05.cpc.)

average near3 (length)
near3 arm SAME
(virtual ADJ (reality

PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, N,
WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS: EPO:;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB:; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, N,
WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07M19
06:01 PM

2022/07119
06:01 PM

2022/07/19
06:02 PM

2022/07M19
06:02 PM

07/20/2022 08:26:43 AM
Workspace: 17830109
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L110 2

L111 2

L112 4

world environment
space)) AND (715.clas.
G06f3/048-05.cpc.)

average near3 (length)
near3 arm SAME
(virtual ADJ (reality
world environment
space))

average near3 (length
measurement) near3
arm SAME (virtual ADJ
(reality world
environment space))

average near3 (length
measurement distance)
near3 arm SAME
(virtual ADJ (reality
world environment
space))

CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/07/19
06:04 PM

2022/07/19
06:04 PM

2022/07/19
06:04 PM

07/20/2022 08:26:43 AM
Workspace: 17830108
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TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L113 4 average near3 (length [(US-PGPUB; USPAT; |OR ON ON 2022/07/19
measurement distance) |[USOCR; FIT (AP, AT, 06:05 PM
near3 arm SAME AU, BE, BG, BR, BY,

((mixed augmented CA,CH, CN, Cs, CU,

virtual) ADJ (reality CZ, DD, DE, DK, EA,

world environment EE, EP, ES, FI, FR, GB,

space)) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L114 4 (median average) near3 | (US-PGPUB; USPAT; |OR ON ON 2022/07/19
(length measurement USOCR; FIT (AP, AT, 06:05 PM
distance) near3 arm AU, BE, BG, BR, BY,

SAME ((mixed CA,CH,CN, Cs, CU,

augmented virtual) ADJ (CZ, DD, DE, DK, EA,

(reality world EE, EP, ES, FI, FR, GB,

environment space)) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L115 143 (median average) near3 [ (US-PGPUB; USPAT; [OR ON ON 2022/07/19
(length measurement USOCR; FIT (AP, AT, 06:06 PM
distance) near3 arm AU, BE, BG, BR, BY,

AND ((mixed CA,CH,CN, CS, CU,

augmented virtual) ADJ (CZ, DD, DE, DK, EA,

(reality world EE, EP, ES, FI, FR, GB,

environment space)) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, sU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L116 2 (median average) near3 [ (US-PGPUB; USPAT; [OR ON ON 2022/07/19
(length measurement USOCR; FIT (AP, AT, 06:06 PM
distance) near3 arm AU, BE, BG, BR, BY,

SAME icons! AND CA,CH,CN, CS, CU,
({(mixed augmented CZ, DD, DE, DK, EA,
07/20/2022 08:26:43 AM Page 30 of 31
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L117

L118

L119

L120

34

virtual) ADJ (reality
world environment
space))

"2012032687"

(("VR-EDU") near3
("INC")).AS,AANM.

((("FIELDMAN") near3
("Ethan™))).INV.

((("FIELDMAN") near3
("Ethan™))).INV. AND
(virtual ADJ reality).clm.

EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT:;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, Nz, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, Sl, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS: EPO:
JPO; DERWENT:
IBM_TDB)

(USPAT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07119
06:11 PM

2022/07/20
08:24 AM

2022/07/20
08:25 AM

2022/07/20
08:25 AM

PE2E SEARCH - Search History (Interference)

There are no Interference searches to show.
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| hereby certify that this correspondence is being filed via
EFS-Web with the United States Patent and Trademark Office
on October 18, 2022 .

POLSINELLI PC

By: /Sarah Calzia/

Sarah Calzia

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 17/830,109 Confirmation No. 3149
Inventor(s) . Ethan Fieldman

Filed o June 1, 2022

Art Unit . 2175

Examiner . DANIEL RODRIGUEZ

Atty Docket No. 114784-729016

Title . Hand Control Interfaces and Methods in Virtual Reality

Environments

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT

Commissioner:

In response to the Office Action mailed July 26, 2022, please enter the following

amendments and consider the following remarks:
Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims are reflected in the listing of claims which begins on

page 3 of this paper.

Remarks/Arguments begin on page 8 of this paper.
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Appl. No. 17/830,109 PATENT
Amdt. dated October 18, 2022
Response to Office Action of July 26, 2022

AMENDMENTS TO THE SPECIFICATION

Please replace paragraph [0005] with the following amended paragraph:

[0005] In an embodiment of the invention, a first application selection interface is
provided in connection with use of a physical controller or controllers in a VR environment.
The first selection interface may be the same or similar to conventional VR application
selection interfaces, such as implement implemented in the Meta Quest 2 VR system.
When a user initially does not use or switches away from using a physical controller, to
use a user’s hands in the VR environment, a second application selection interface that
is better and more intuitively adapted for hand interaction and control is displayed to the

user.
Please replace paragraph [0019] with the following amended paragraph:

[0019] In some embodiments, if the users returns to use of a physical controller,
the scroll buttons up 30 and down 35 may be programmed to disappear as push buttons

since they the button pushing experience would no longer be relevant.

Please replace paragraph [20] with the following amended paragraph:

[0020] Unlike the pinching of fingers to provide a laser-pointing experience in prior
art hands tracking of the Meta Quest 2 platform, a user of the present invention for hands
control with an application selection interface simply moves their hand 100 and finger
over a desired application icon 25 among a plurality of application icons 20 displayed in
the application selection interface 10, and simply pushes the desired application icon 25
as a button to launch the application. The camera tracking and computer vision algorithm
in the VR platform activates the “pressed” “pressed” application when detected. To the
user, the experience is more similar to pressing application icons in a mobile device or

table environment.

Page 2 of 18
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Appl. No. 17/830,109 PATENT
Amdt. dated October 18, 2022
Response to Office Action of July 26, 2022

AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings of claims in the

application.

Listing of Claims:

1. (Currently Amended) An application selection interface comprising:

a first grouping of a plurality of software application icons displayed in a

virtual reality environment to a user using a virtual reality hardware device, wherein the

first grouping appears closer to a body part of the user that is tracked by a camera of

the virtual hardware device to interact with the first grouping than another second

grouping of software application icons that is displayed to the user when the user is

using a physical controller in the virtual reality environment; and

at least one software application icon of the first grouping of the plurality of

software icons operatively linked to launch a respective software application when
interacted with by a pushing, pulling, tapping, pressing or sliding action of [[a]] the body

part of the user directly on the application icon.

4- 2. (Currently Amended) The application selection interface of claim 1,
wherein the at least one software application icon is displayed as 3-dimensional button
that launches a respective software application when pressed by the user’s hand or

finger.

2-3. (Currently Amended) The application selection interface of claim 2, further
comprising up and down arrows displayed as buttons adjacent the plurality of software
application icons, wherein the up and down arrows are operatively linked to scrolling the
plurality of software application icons when directly interacted with by a user's hand or

finger.

3-4. (Currently Amended) The application selection interface of claim 1, further
comprising up and down arrows displayed as buttons adjacent the plurality of software

application icons, wherein the up and down arrows are operatively linked to scrolling the
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plurality of software application icons when directly interacted with by a user's hand or

finger.

4. 5. (Currently Amended) The application selection interface of claim 4,
wherein the plurality of software application icons are displayed within an apparent

distance of a user’s arm length to the user.

5.6. (Currently Amended) The application selection interface of claim 1,
wherein the plurality of software application icons are displayed within an apparent

distance of a user’s arm length to the user.

6- 7. (Currently Amended) The application selection interface of claim 2,
wherein the plurality of software application icons are displayed within an apparent

distance of a user’s arm length to the user.
+ (Cancelled)

8. (Currently Amended) An application selection interface comprising:

a first grouping of a plurality of icons each representing at least one of a
software application and a virtual reality platform system setting displayed in a virtual

reality environment to a user using a virtual reality hardware device, wherein the first

grouping appears closer to a body part of the user that is tracked by a camera of the

virtual hardware device to interact with the first grouping than another second grouping

of software application and setting icons that is displayed to the user when the user is

using a physical controller in the virtual reality environment:

a first icon of the first grouping of the plurality of icons representing a

virtual reality platform system setting operatively linked to activate a setting when
interacted with by a pushing, pulling, tapping, pressing or sliding action of [[a]] the body

part of the user directly on the first icon; and

a second icon of the first grouping of the plurality of icons representing a

software application operatively linked to launch a software application when interacted
with by a pushing, pulling, tapping, pressing or sliding action of [[a]] the body part of the

user directly on the second icon.
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9. (Original) The application selection interface of claim 8, wherein the first
icon is displayed as a 3-dimensional button that activates a virtual reality platform
system setting when pressed by the user’s hand or finger and the second icon is
displayed as a 3-dimensional button that launches a software application when pressed

by the user’'s hand or finger.

10.  (Currently Amended) The application selection interface of claim 9,

wherein the first grouping of the plurality of icons are displayed within an apparent

distance of a user’s arm length to the user.

11.  (Currently Amended) The application selection interface of claim 8,

wherein the first grouping of the plurality of icons are displayed within an apparent

distance of a user’s arm length to the user.

12.  (Currently Amended) A method for providing an interactive control

interface in a virtual reality environment comprising:

detecting that a user using a virtual reality environment via a virtual reality
hardware device is not using or has discontinued use of a physical device controller

used to interact with the virtual reality environment;

displaying to the user a first grouping of a plurality of icons each

representing at least one of a software application and a virtual reality platform system

setting after said detecting, wherein the first grouping is displayed to appear closer to a

body part of the user that is tracked by a camera to interact with the first grouping than

another second grouping of software application and setting icons displayed to the user

when the user was using the physical device controller in the virtual reality environment:

receiving a control input selecting a chosen icon of the first grouping from

the user that appears as a direct touching body interaction from the user to the icon;

launching, in response to receiving the control input, a respective software
application that is linked to the chosen icon if the icon represents a software application;

and
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activating, in response to receiving the control input, a virtual reality
platform system setting that is linked to the chosen icon if the icon represents a virtual

reality platform system setting.

13.  (Currently Amended) The method of claim 12, wherein the chosen icon of

the first grouping is displayed as a 3-dimensional button that (i) activates a virtual reality

platform system setting when pressed by the user’s hand or finger if the chosen icon
represents a virtual reality platform system setting and (ii) launches a software
application when pressed by the user’s hand or finger if the chosen icon represents a

software application.

14.  (Currently Amended) The method of claim 13, further comprising up and

down arrows displayed as buttons adjacent the first grouping of the plurality of icons,

wherein the up and down arrows are operatively linked to scrolling the plurality of icons

when directly interacted with by a user’s hand or finger.

15.  (Currently Amended) The method of claim 14, further comprising

determining an apparent distance relative to the user that the first grouping of the

plurality of icons should be displayed to be within a touching distance of the user.

16.  (Original) The method of claim 15, wherein the apparent distance is

determined based on an arm’s length of a user.

17.  (Original) The method of claim 15, wherein the apparent distance is

determined based on a height of the user.

18.  (Original) The method of claim 15, wherein the apparent distance is
determined based on a predetermined value representing average arms’ length for a

predetermined group of persons.

19.  (Currently Amended) The method of claim 12, further comprising

determining an apparent distance relative to the user that the first grouping of the

plurality of icons should be displayed to be within a touching distance of the user.
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20.  (Currently Amended) The method of claim [[12]] 13, further comprising

determining an apparent distance relative to the user that the first grouping of the

plurality of icons should be displayed to be within a touching distance of the user.
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REMARKS/ARGUMENTS

Upon entry of the present amendment, claims 1-20 will be pending in this
application. The claims have been renumbered to replace duplicate claim 1 with claim 2
and original claims 2-6 renumbered as claims 3-7. Original claim 7 has been cancelled.
The amendments to independent claims 1, 8 and 12 are at least supported in the original
specification at [0004], [0009], [0017] and [0025] . No new matter is added. Based on
the following remarks, Applicant respectfully requests reconsideration and allowance of

the pending claims.

Rejections under § 112

Claims 1-7 have been rejected under 35 U.S.C. 112(b) as being indefinite.
Applicant has cancelled original claim 7, and renumbered duplicate claim 1 to claim 2 and
original claims 2-6 to amended current claims 3-7 to clarify and correct the numbering of
the claims and dependencies to preceding claims. Withdrawal of these rejections is

respectfully requested.
Rejections under § 102

Claim 1 stands rejected under 35 U.S.C. §102(a)(1) as being anticipated by
Fukushima et al. (US 6,346,929) (“Fukushima”). Reconsideration and withdrawal of this
rejection is requested in view of the proposed amendment to claim 1. Specifically, claim
1 has been amended to distinguish between a first grouping of icons displayed as an
application interface when a user is using body part, such as hands or fingers, for
interacting with the virtual reality environment, and a second grouping of icons that is
displayed as an application interface when physical controllers, such as joysticks or
motion devices, are used to interact with the virtual reality environment. The proposed
amendment further highlights that the invention of claim 1 is directed to the interface of
the first grouping of icons used with body part control appearing closer to the user’s body
part that is tracked by a camera, as compared to the distance of the second grouping of

icons displayed as an application interface when a physical controller is used by the user.
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Fukushima does not disclose, teach or suggest any use of a physical controller in a virtual
reality environment, and therefore fails to disclose any different groupings of icons
between physical controller and body part interaction with the virtual environment —
including failing to disclose that body part grouping of icons appears closer to the user
than a physical controller grouping of icons in such respective interfaces. In view of the
failure of Fukushima to disclose different application interfaces with different display
characteristics (including closer display when a body part such as a hand or finger is
being used) between when physical controllers are/are not used in the VR environment,

it is respectfully requested that the §102 rejection be withdrawn and claim 1 be allowed.
Rejections under § 103

Claim 1 (original duplicate), now current Claim 2 stands rejected under 35 U.S.C.
§103 as being unpatentable over Fukushima in view of Yu Zhan et al. (WO 2022/047436)
(“Zhan”). Current claim 2 depends from independent claim 1, and reconsideration and
withdrawal of this rejection is requested as Zhan does not cure the deficiencies as to
Fukushima set forth in the preceding remarks. Specifically, Zhan is cited as teaching 3D
icons used in application selection interfaces; however, Zhan does not teach different
interface groupings in a virtual reality environment between a user's use of a physical
controller vs. body/hand controls in such environment — and particularly not a body/hand
control grouping of icons displayed closer to the user in the VR environment. Where
Fukushima also does not each or suggest different display of groupings of icons
depending on whether a user is using a physical controller or body part/hand, the
combination of cited references fail to teach all of the limitations of amended independent
claim 1, and necessarily current dependent claim 2. Withdrawal of the rejection and

allowance of the pending claims is requested.

Claims 2-3 (original), now current Claims 3 and 4 stand rejected under 35 U.S.C.
§103 as being unpatentable over Fukushima in view of Zhan and further in view of Tome
etal. (US 2017/0336882 A1) (“Tome”). Current claims 3 and 4 depend from independent

claim 1 and current dependent claim 2 (which also depends from claim 1), and

Page 9 of 18

86227955.1
Meta Platforms, Inc. - Ex. 1002
Page 290



Appl. No. 17/830,109 PATENT
Amdt. dated October 18, 2022
Response to Office Action of July 26, 2022

reconsideration and withdrawal of this rejection is requested as Tome does not cure the
deficiencies as to Fukushima in view of Zhan as set forth in the preceding remarks.
Specifically, Tome is cited in the Office Action as teaching up and down arrows with
interactive scrolling function using a physical controller in a VR environment as shown at
Tome’s FIGS. 8A and 8B. However, Tome relates only to the use of a physical controller
with a laser pointer to interact with arrows for scrolling, and does not teach or suggest
any modification of an application interface to use hands or fingers as in Fukushima, and
particularly not as claimed by the limitations of current claims 3 and 4 of “when directly
interacted with by a user’'s hand or finger.” Tome clearly provides no teaching or
suggestion for different interface groupings in a virtual reality environment between a
user's use of a physical controller vs. body/hand controls in such environment — and
particularly not a body/hand control grouping of icons displayed closer to the user in the
VR environment. Where Fukushima in combination with Zhan also does not each or
suggest different display of groupings of icons depending on whether a user is using a
physical controller or body part/hand, the combination of all of the cited references fail to
teach all of the limitations of amended independent claim 1, and necessarily current
dependent claims 3 and 4. Withdrawal of the rejections and allowance of the pending

claims is requested.

Claims 4-5, now current Claims 5 and 6, stand rejected under 35 U.S.C. §103 as
being unpatentable over Fukushima in view of Noda et al. (US 2012/0047465 A1)
(“Noda”). Current claims 5 and 6 depend from independent claim 1 and current
dependent claim 4 (which also depends from claim 1), and reconsideration and
withdrawal of this rejection is requested as Noda does not cure the deficiencies as to
Fukushima set forth in the preceding remarks. Specifically, Noda is cited in the Office
Action as teaching that an application interface with a plurality of icons is displayed within
an apparent user's arm length distance. However, Noda, like Fukushima, does not teach
or suggest any modification of an application interface used with a physical controller that
is different and appears closer than an interface that is interacted with a body part/hands.
Noda provides no teaching or suggestion for different interface groupings in a virtual

reality environment between a user’s use of a physical controller vs. body/hand controls
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in such environment — and particularly not a body/hand control grouping of icons
displayed closer to the user in the VR environment. Where Fukushima in combination
with Noda also does not each or suggest different display of groupings of icons depending
on whether a user is using a physical controller or body part/hand, the combination of all
of the cited references fail to teach all of the limitations of amended independent claim 1,
and necessarily current dependent claims 4 and 5. Withdrawal of the rejections and

allowance of the pending claims is requested.

Claims 6-7, prior claim 6 is current Claim 7 with prior claim 7 being cancelled, stand
rejected under 35 U.S.C. §103 as being unpatentable over Fukushima in view of Zhan,
further in view of Tome and further in view of Noda. Current claim 7 depends from current
claim 2 (and thereby independent claim 1), and as set forth in the preceding remarks, all
of the cited references taken together fail to teach the limitations of amended independent
claim 1. Withdrawal of the rejections and allowance of the pending claims is therefore

requested.

Claim 8 stands rejected under 35 U.S.C. §103 as being unpatentable over
Fukushima in view of Sztuk et al. (US 11,086,392) (“Sztuk”). Reconsideration and
withdrawal of this rejection is requested in view of the proposed amendment to claim 8.
Specifically, claim 8 has been amended to distinguish between a first grouping of icons
displayed as an application interface when a user is using body part, such as hands or
fingers, for interacting with the virtual reality environment, and a second grouping of icons
that is displayed as an application interface when physical controllers, such as joysticks
or motion devices, are used to interact with the virtual reality environment. The proposed
amendment further highlights that the invention of claim 8 is directed to the interface of
the first grouping of icons used with body part control appearing closer to the user’s body
part that is tracked by a camera, as compared to the distance of the second grouping of
icons displayed as an application interface when a physical controller is used by the user.
Fukushima does not disclose, teach or suggest any use of a physical controller in a virtual
reality environment, and therefore fails to disclose any different groupings of icons

between physical controller and body part interaction with the virtual environment —
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including failing to disclose that body part grouping of icons appears closer to the user
than a physical controller grouping of icons in such respective interfaces. Sztuk, which
disclosure is directed to using a separate user interface device (e.g. phone or tablet) in
combination with a VR device, is cited in the Office Action as disclosing that icons can be
settings and software application icons, but is silent as to any different first and second
groupings of icons wherein body/hand control provides a closer interface than a physical
controller being used to interact with icons in the VR environment.  In view of the failure
of Fukushima and Sztuk in combination to disclose different application interfaces with
different display characteristics (including closer display when a body part such as a hand
or finger is being used) between when physical controllers are/are not used in the VR
environment, it is respectfully requested that the §103 rejection be withdrawn and

independent claim 8 be allowed.

Claim 9 stands rejected under 35 U.S.C. §103 as being unpatentable over
Fukushima in view of Sztuk, further in view of Zhan and further in view of Baic (US
2016/0004300 A1) (“Baic”). Reconsideration and withdrawal of the rejection is requested
as claim 9 depends from amended independent claim 8, and as set forth in the preceding
remarks Fukushima in view of Sztuk, and further in view of Zhan does not teach or
suggest the limitations of claim 8, and Baic does not cure those deficiencies. Baic is cited
in the Office Action as teaching the first icon (platform setting) as a 3D button, but Baic’s
disclosure of physical gesture controller (see e.g. Baic at FIGS. 4 and 5 and [0138]) is
silent as to different interface of icon groupings and closeness of the interface depending
on whether a physical controller or body part/hand is used to interact with an icons
grouping. None of Fukushima, Sztuk, Zhan and/or Baic (individually or in combination)
provides any suggestion of the limitations of amended claim 8 of such limitations. It is
respectfully requested that the §103 rejection be withdrawn and claim 9 depending from

independent claim 8 therefore be allowed.
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Claim 10 stands rejected under 35 U.S.C. §103 as being unpatentable over
Fukushima in view of Sztuk, further in view of Zhan and further in view of Baic and further
in view of Noda. Claim 10 depends from dependent claim 9 which depends from
amended independent claim 8 and the preceding remarks as to claims 8 and 9 set forth
the deficiencies of Fukushima, Sztuk, Zhan and Baic to teach all of the limitations of such
claims. Because Noda’s arm’s length distance teaching, as set forth in the remarks as to
similar citation of Noda as to current claims 5-7, is silent as to suggesting or teaching
different interface of icon groupings and closeness of the interface depending on whether
a physical controller or body part/hand is used to interact with an icons grouping, this
reference does not cure the deficiencies of the other cited references. Accordingly,
Applicant respectfully requests that this rejection be withdrawn and the pending claims

be allowed.

Claim 11 stands rejected under 35 U.S.C. §103 as being unpatentable over
Fukushima in view of Sztuk and further in view of Noda. Claim 11 depends from amended
independent claim 8 and the preceding remarks as to claim 8 set forth the deficiencies of
Fukushima in view of Sztuk to teach all of the limitations of such claims. Because Noda’s
arm’s length distance teaching, as set forth in the remarks as to similar citation of Noda
as to current claims 5-7, is silent as to suggesting or teaching different interface of icon
groupings and closeness of the interface depending on whether a physical controller or
body part/hand is used to interact with an icons grouping, this reference does not cure
the deficiencies of the Fukushima and Sztuk references. Accordingly, Applicant

respectfully requests that this rejection be withdrawn and the pending claims be allowed.

Claim 12 stands rejected under 35 U.S.C. §103 as being unpatentable over
Fukushima in view of Ravasz et al. (US 11,086,406). Method claim 12 has been amended

to include the limitation of “displaying to the user a first grouping of a plurality of icons

each representing at least one of a software application and a virtual reality platform

system setting after said detecting, wherein the first grouping is displayed to appear closer

to a body part of the user that is tracked by a camera to interact with the first grouping

than another second grouping of software application and setting icons displayed to the
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user when the user was using the physical device controller in the virtual reality

environment”. Following the preceding arguments as to amended independent claim 1,
Fukushima discloses only the use of hand controls in a VR environment and does not
display a first grouping of icons different from and closer the user as compared to a
second grouping of icons that are displayed when a user is using a physical controller.
Ravasy is cited in the Office Action as disclosing that both physical controller inputs and
hand inputs can provide different modalities for interacting with a VR environment.
However, Rasasv does not teach, suggest or provide any motivation to those of ordinary
skill in the art as to how or why Fukushima (using only hand controls) would be modified
to provide two different interface groupings with a body part/hand controls interface
appearing closer to the user than when the user uses a physical controller. Applicant
explains in the background of the application specification at [0002] that is known in
conventional VR systems that physical controllers or hands can provide inputs for
controlling a VR environment. However, in convention systems, which Rasasv’'s dual
modality acknowledgement does not teach or suggest would be any different, a typical
interface for a user to interact with application or setting icons is the same whether a
physical controller or hands is being used — such that a user's hands controlling
experience are provided with “laser pointing” to select icons. Neither Fukushima or
Rasasv, or any of the other cited references taken together, teach or suggest that when
a user switches from physical controller to, or chooses, body part/hands controlling
functionality that a selection interface should be displayed as different and appear closer
to the user so that the icons can be more naturally interacted with by the user's body
part(s)/hand(s). Rasasv does not cure the deficiencies of Fukushima where neither
references suggests that different interfaces of first and second groupings of selectable
icons with different distance as to the user is displayed depending on whether or not the
user is using a physical controller or a body/part hand for interactive selection in a VR
environment. Applicant respectfully requests withdrawal and allowance of independent
claim 12 where the cited references fail to provide obvious guidance to those ordinarily

skilled in the relevant art to arrive at the claimed method.
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Claim 13 stands rejected under 35 U.S.C. §103 as being unpatentable over
Fukushima in view of Ravasz and further in view of Zhan. Current claim 13 depends from
amended independent claim 12, and reconsideration and withdrawal of this rejection is
requested as Zhan does not cure the deficiencies as to Fukushima in view of Ravasv set
forth in the preceding remarks. Specifically, Zhan is cited as teaching 3D icons used in
application selection interfaces; however, Zhan does not teach a method of displaying
different interface groupings in a virtual reality environment between a user's use of a
physical controller vs. body/hand controls in such environment — and particularly not a
body/hand control grouping of icons displayed closer to the user in the VR environment.
Where Fukushima and Ravasv together also do not each or suggest different display of
groupings of icons depending on whether a user is using a physical controller or body
part/hand, the combination of cited references fail to teach all of the limitations of
amended independent claim 12, and necessarily current dependent claim 13. Withdrawal

of the rejection and allowance of the pending claims is requested.

Claim 14 stands rejected under 35 U.S.C. §103 as being unpatentable over
Fukushima in view of Ravasz, further in view of Zhan and further in view of Tome. Claim
14 depends from dependent claim 13 (which also depends from claim 12), and
reconsideration and withdrawal of this rejection is requested as Tome does not cure the
deficiencies as to Fukushima in view Ravasv and Zhan as set forth in the preceding
remarks. Specifically, Tome is cited in the Office Action as teaching up and down arrows
with interactive scrolling function using a physical controller in a VR environment as
shown at Tome’s FIGS. 8A and 8B. However, Tome relates only to the use of a physical
controller with a laser pointer to interact with arrows for scrolling, and does not teach or
suggest any modification of an application interface to use hands or fingers as in
Fukushima, and particularly not as claimed by the limitations of current claims 3 and 4 of
‘when directly interacted with by a user’s hand or finger.” Tome clearly provides no
teaching or suggestion for different interface groupings in a virtual reality environment
between a user’s use of a physical controller vs. body/hand controls in such environment
— and particularly not a body/hand control grouping of icons displayed closer to the user

in the VR environment. Where Fukushima in combination with Rasasv and Zhan also
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does not each or suggest displaying different groupings of icons depending on whether a
user is using a physical controller or body part/hand, the combination of all of the cited
references fail to teach all of the limitations of amended independent claim 12, and
necessarily current dependent claim 14. Withdrawal of the rejections and allowance of

the pending claims is requested.

Claims 15-17 stand rejected under 35 U.S.C. §103 as being unpatentable over
Fukushima in view of Ravasz, further in view of Zhan, further in view of Tome and further
in view of Noda. Claims 15-17 depend from dependent claim 14 (which also depends
from independent claim 12), and reconsideration and withdrawal of this rejection is
requested as Noda does not cure the deficiencies as to Fukushima in view of Ravasy,
further in view of Zhan and further in view of Tome as set forth in the preceding remarks.
Specifically, Noda is cited in the Office Action as teaching that an application interface
with a plurality of icons is displayed within an apparent user's arm length distance.
However, Noda, like Fukushima, Ravasv, Zhan, and Tome, does not teach or suggest
any modification of an application interface used with a physical controller that is different
and appears closer than an interface that is interacted with a body part/hands. Noda
provides no teaching or suggestion for displaying different interface groupings in a virtual
reality environment between a user’s use of a physical controller vs. body/hand controls
in such environment — and particularly not a body/hand control grouping of icons
displayed closer to the user in the VR environment. Where Fukushima, Ravasv, Zhan
and Tome in combination with Noda also does not each or suggest different display of
groupings of icons depending on whether a user is using a physical controller or body
part/hand, the combination of all of the cited references fail to teach all of the limitations
of amended independent claim 12, and necessarily current dependent claims 15-17.

Withdrawal of the rejections and allowance of the pending claims is requested.

Claim 18 stands rejected under 35 U.S.C. §103 as being unpatentable over
Fukushima in view of Ravasz, further in view of Zhan, further in view of Tome, further in
view of Noda and further in view of Kenji (CA 2810307) (“Ken;ji”). Claim 18 depends from

dependent claim 15 (which also depends from independent claim 12), and
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reconsideration and withdrawal of this rejection is requested as Kenji does not cure the
deficiencies as to Fukushima in view Ravasv and Zhan in further in view of Tome as set
forth in the preceding remarks. Specifically, Kenji is cited in the Office Action as teaching
using an average arm’s length from a predetermined group of users to display a grouping
of icons for hand control interface interaction. However, Kenji provides no teaching or
suggestion for different interface groupings in a virtual reality environment between a
user's use of a physical controller vs. body/hand controls in such environment — and
particularly not a body/hand control grouping of icons displayed closer to the user in the
VR environment as compared to use of a physical controller. VWhere Fukushima in
combination with Rasasv, Zhan and Tome also does not each or suggest displaying
different groupings of icons depending on whether a user is using a physical controller or
body part/hand, the combination of all of the cited references including Kenji fail to teach
all of the limitations of amended independent claim 12, and necessarily current dependent

claim 18. Withdrawal of the rejections and allowance of the pending claims is requested.

Claims 19-20 stand rejected under 35 U.S.C. §103 as being unpatentable over
Fukushima in view of Ravasz and further in view of Noda. Claims 19-20 depend from
claim 12 (with claim 20 amended to depend from dependent claim 13 that depends from
claim 12), and following the preceding arguments as to claim 15, where Fukushima,
Ravasv and Noda together do not teach all of the limitations of independent claim 12, the
references do not provide obvious teachings of all elements of claims 19 and 20.

Withdrawal of the rejections and allowance of the pending claims is requested.

CONCLUSION

In view of the foregoing, Applicant believes all claims now pending in this
application are in condition for allowance. The issuance of a formal Notice of Allowance

at an early date is respectfully requested.

Except for the issue fees payable under 37 C.F.R. § 1.18, the Director is authorized
to charge any additional fees during pendency of this application, including any required

extension of time fees, or credit any overpayment to Deposit Account Number 50-1662

Page 17 of 18

86227955.1
Meta Platforms, Inc. - Ex. 1002
Page 298



Appl. No. 17/830,109 PATENT
Amdt. dated October 18, 2022
Response to Office Action of July 26, 2022

(reference 114784-729016). This paragraph is intended to be a constructive petition for
extension of time in accordance with 37 C.F.R. § 1.136(a)(3).

If the Examiner believes a telephone conference would expedite prosecution of
this application, please contact the wundersigned at (404) 253-6276 or

gshanson@polsinellicom .

Respectfully submitted,

{Eric J. Hanson/
Eric J. Hanson
Registration No. 44,738

POLSINELLI PC

1201 West Peachtree Street NW, Suite 1100
Atlanta, GA 30309

Direct Telephone No.: (404) 253-6276
patentdocketing@polsinelli.com

EJH/scc
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Electronic Acknowledgement Receipt

EFS ID: 46838776
Application Number: 17830109
International Application Number:
Confirmation Number: 3149

Title of Invention:

Hand Control Interfaces and Methods in Virtual Reality Environments

First Named Inventor/Applicant Name:

Ethan Fieldman

Customer Number:

27148

Filer:

Eric J. Hanson/Sarah Calzia

Filer Authorized By:

Eric J. Hanson

Attorney Docket Number:

114784-729016

Receipt Date: 18-0CT-2022
Filing Date: 01-JUN-2022
Time Stamp: 12:12:21

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y i Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
201015
1 2022-10-18_Amendment_1147| yes 18
84_72901 6pdf 1e2c88e976e8ce293a648e235f908df73539)
a%cc

Meta Platforms, Inc. - Ex. 1002
Page 300



Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Request for Reconsideration-After Non-Final Rejection 1 1
Specification 2 2
Claims 3 7
Applicant Arguments/Remarks Made in an Amendment 8 18
Warnings:
Information:
Total Files Size (in bytes): 201015

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.
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Doc Code: PA.. PTO/AIA/B2A (07-13)
Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035

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.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 17/830,109

Filing Date 2022-06-01

Ethan Fieldman
First Named Inventor

Title Hand Control Interfaces and Methods in Virtual Reality Environments

Art Unit 2175

Examiner Name DANIEL RODRIGUEZ

Attorney Docket Number |114784-729016

SIGNATURE of Applicant or Patent Practitioner

Signature /E ric J ] H anso n/ Date (Optional)
Name Eric J. Hanson Registration 44,738
Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

*Total of f| forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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 3 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-PT0O-9199 and select option 2.
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DocuSign Envelope ID: D382E594-2A95-4332-9A58-616CAB6C4C48

N PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035

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

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

OR 27148

|:| | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

I:l The address associated with Customer Number:
OR

I:I Firm or
Individual Name

Address

City | State | Zip
Country

Telephone | Email |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

VR-EDU, Inc.

I:l Inventor or Joint Inventor (title not required below)

I:l Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

I:I Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)
SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature Ui | Date (Optional) |
Name ‘Ethaf Fieldman
Title Founder

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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 3 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-PT0O-9199 and select option 2.
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DocuSign Envelope ID: 8B662E7E-D91E-420C-A641-C8CF32859AFF

PTO/AIA/01 (06-12)

Approved for use through 05/31/2024. 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.

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

APPLICATION DATA SHEET (37 CFR 1.76)

Title of | Hand Control Interfaces and Methods in Virtual Reality Environments

Invention

As the below named inventor, | hereby declare that:

This declaration ki
is directed to: |:| The attached application, or

17/830,109

IE United States application or PCT international application number

June 1, 2022

filed on

The above-identified application was made or authorized to be made by me.

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

I 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 cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to 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 after 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
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Ethan Fieldman Date (Optional) 10/18/2022

Inventor:

== ~Docusigned by:

Signature: { Ghau. Ficldnas

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to
comply with an information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a
currently valid OMB Control Number. The OMB Control Number for this information collection is 0651-0032. Public burden for this form is
estimated to average 1 minute 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 information 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 InformationCollection@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.O. Box 1450,

Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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PO Box 1450

UNITED STATES e v A2 BOx 1480
PATENT AND TRADEMARK OFFICE AOXANGR, Yttt o

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/830,109 10/19/2022 05:13:57 PM ET 114784-729016

Title of Invention
Hand Control Interfaces and Methods in Virtual Reality Environments

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 3149 FILED BY Sarah Calzia
PATENT CENTER # 61084472 FILING DATE 06/01/2022
CUSTOMER # 27148 FIRST NAMED Ethan Fieldman
INVENTOR
CORRESPONDENCE - AUTHORIZED BY Eric Hanson
ADDRESS

Documents TOTAL DOCUMENTS: 2
DOCURENT FAGES DESCRIPTION SIZE (KB
2O22-10-19 POA_114784- 2 Power of Altormey 304 KB
729016 plt
202210~ ] Crath or Declaration filed 168 KB
19 Declaration 114784~
TE9018 pf
Digest
DOCUMENT MESSAGE DMGEST{SHA-Z12)
2022-10-18 POA 114784 SETO1CATODZAREE7ECTTARG24BACEBRBIFEAARBARZBCAT7IC02
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria, Virginia 22313-1450
WWW.Uspto.gov
| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
17/830,109 06/01/2022 Ethan Fieldman 114784-729016
CONFIRMATION NO. 3149
27148 POA ACCEPTANCE LETTER
POLSINELLI PC (Main Customer Number)

PO Box 140310

IO A AR
KANSAS CITY, MO 64114-0310 000000136670623

Date Mailed: 11/01/2022

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 10/19/2022.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

[zretta/
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
27148 7590 11/02/2022
POLSINELLI PC (Main Customer Number) RODRIGUEZ, DANIEL
PO Box 140310
KANSAS CITY, MO 64114-0310 | ARTUNIT PAPER NUMBER |
2175
DATE MAILED: 11/02/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
17/830,109 06/01/2022 Ethan Fieldman 114784-729016 3149

TITLE OF INVENTION: HAND CONTROL INTERFACES AND METHODS IN VIRTUAL REALITY ENVIRONMENTS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $600 $0.00 $0.00 $600 02/02/2023

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: ~ Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

27148 7590 11/02/2022 Certificate of Mailing or Transmission
POLSINELLI PC (Main Customer Number) I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
PO Box 140310 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
KANSAS CITY. MO 64114-0310 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/830,109 06/01/2022 Ethan Fieldman 114784-729016 3149
TITLE OF INVENTION: HAND CONTROL INTERFACES AND METHODS IN VIRTUAL REALITY ENVIRONMENTS
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 02/02/2023

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
RODRIGUEZ, DANIEL 2175 715-765000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2

- e N N L 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

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

4a. Fees submitted: [Missue Fee [IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web (] Enclosed check [_] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
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.

| Applicant certifying micro entity status. See 37 CFR 1.29

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

| 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 Signature Date
Typed or printed name Registration No.
Page 2 of 3
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, UNITED STATES PATENT AND TRADEMARK OFFICE

f AN ' 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 DOCKET NO. |  CONFIRMATION NO. |
17/830,109 06/01/2022 Ethan Fieldman 114784-729016 3149
| EXAMINER |
27148 7590 11/02/2022
POLSINELLI PC (Main Customer Number) RODRIGUEZ, DANIEL
PO Box 140310
KANSAS CITY, MO 64114-0310 | ART UNIT PAPERNUMBER |

2175

DATE MAILED: 11/02/2022

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
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.
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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,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

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)
; . 17/830,109 Fieldman, Ethan
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
DANIEL RODRIGUEZ 2175 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice 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 the amendment filed on 10/18/2022.

(1 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3.¥] The allowed claim(s) is/are 1-20 . As a result 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) JJAll b) (J Some* ¢) [J None of the:
1. (J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [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.

(O 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..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.
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1. Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment
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Examiner Art Unit
DANIEL RODRIGUEZ 2175 Page 1 of 2

U.S. PATENT DOCUMENTS

* ot e code | MYy Name CPC Classification US Classification
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(virtual ADJ (reality
environment world))
SAME (app application)
ADJ icons!

(virtual ADJ (reality
environment world))
SAME (app application)
ADJ icons! SAME (arm)

(virtual ADJ (reality
environment world))
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(select$3)

(virtual ADJ (reality
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environment world))
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near3 (length distance)

(virtual ADJ (reality
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arrang$5) near3
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(715.clas. G06f3/048-
05.cpc.)

(arm "arm's") near3
(average) near3
(length)

(arm "arm's") near3
(average) near3
(length) WITH (child$3
adult)

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT:;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, Nz, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS: EPO:
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT:;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH, CN, CS, CU,
CZ,DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT,;

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/07/118
11:23 AM

2022/07/18
11:37 AM

2022/07/118
11:38 AM

10/25/2022 09:39:54 AM
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L15

L16

L17

L18

15

8043

1182

(arm "arm's") near3
(average) near3
(length) WITH (child$3)
WITH (adult)

(arm "arm's") near3
(average) near3
(length) WITH (child$3
adult) AND (715.clas.
g06f3/048-05.cpc.)

((augmented mixed
virtual) ADJ (reality
environment world) )
SAME (touch$3 tap
tapping tapped) near3
(icon button object)

((augmented mixed
virtual) ADJ (reality
environment world) )
SAME (touch$3 tap
tapping tapped
press$3) near3 (icon
button object) WITH
gesture

IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB: USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07118
11:38 AM

2022/07118
11:40 AM

2022/07/18
11:47 AM

2022/07M18
11:47 AM

10/25/2022 09:39:54 AM
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MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT,
IBM_TDB)

L19 254 ((augmented mixed (US-PGPUB; USPAT; |OR ON ON 2022/07/18
virtual) ADJ (reality USOCR; FIT (AP, AT, 11:47 AM
environment world) ) AU, BE, BG, BR, BY,

SAME (touch$3 tap CA, CH, CN, CS, CU,

tapping tapped CZ, DD, DE, DK, EA,

press$3) near3 (icon EE, EP, ES, FI, FR, GB,

button object) near3 HR, HU, ID, IE, IL, IS,

(graphical virtual) WITH |IT, JP, KR, LT, LU, LV,

gesture MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L20 97 ((augmented mixed (US-PGPUB; USPAT; |OR ON ON 2022/07/18
virtual) ADJ (reality USOCR; FIT (AP, AT, 11:47 AM
environment world) ) AU, BE, BG, BR, BY,

SAME (touch$3 tap CA, CH, CN, CS, CU,
tapping tapped CZ,DD, DE, DK, EA,
press$3) near3 (icon EE, EP, ES, FI, FR, GB,
button object) near3 HR, HU, ID, IE, IL, IS,
(graphical virtual) WITH |IT, JP, KR, LT, LU, LV,
gesture AND (715.clas. |MA, MC, MD, MY, NL,
G06f3/048-05.cpc.) NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L21 46 ((augmented mixed (US-PGPUB; USPAT; |OR ON ON 2022/07/18
virtual) ADJ (reality USOCR; FIT (AP, AT, 11:48 AM
environment world) ) AU, BE, BG, BR, BY,

SAME (touch$3 tap CA, CH, CN, CS, CU,
tapping tapped CZ, DD, DE, DK, EA,
press$3) near3 (icon EE, EP, ES, FI, FR, GB,
button object) near3 HR, HU, ID, IE, IL, IS,
(graphical virtual) WITH |IT, JP, KR, LT, LU, LV,
gesture WITH (hand MA, MC, MD, MY, NL,
finger) AND (715.clas. |NO, NZ, OA, PH, PL,
G06f3/048-05.cpc.) PT, RO, RS, RU, SE,
SG, SlI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L22 41 ((augmented mixed (US-PGPUB; USPAT; |OR ON ON 2022/07/18
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virtual) ADJ (reality USOCR; FIT (AP, AT, 11:48 AM
environment world) ) AU, BE, BG, BR, BY,
SAME (touch$3 tap CA,CH,CN, CS, CU,
tapping tapped CZ, DD, DE, DK, EA,
press$3) near3 (icon EE, EP, ES, FI, FR, GB,
button object) near3 HR, HU, ID, IE, IL, IS,
(graphical virtual) WITH |IT, JP, KR, LT, LU, LV,
gesture WITH (hand MA, MC, MD, MY, NL,
finger) WITH user AND [NO, NZ, OA, PH, PL,
(715.clas. G06f3/048- [PT, RO, RS, RU, SE,
05.cpc.) SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L23 30 ((augmented mixed (US-PGPUB; USPAT; |OR ON ON 2022/07118
virtual) ADJ (reality USOCR; FIT (AP, AT, 11:48 AM
environment world) ) AU, BE, BG, BR, BY,

SAME (touch$3 tap CA,CH,CN, Cs, CU,
tapping tapped CZ, DD, DE, DK, EA,
press$3) near3 (icon EE, EP, ES, FI, FR, GB,
button object) near3 HR, HU, ID, IE, IL, IS,
(graphical virtual) WITH |IT, JP, KR, LT, LU, LV,
gesture WITH (hand MA, MC, MD, MY, NL,
finger) WITH user NO, NZ, OA, PH, PL,
SAME (headset head PT, RO, RS, RU, SE,
googles HMD) AND SG, SI, SK, SU, TH,
(715.clas. G06f3/048- |TN, TR, TW, UA, VN,
05.cpc.) WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L24 30 ((virtual) ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/118
environment world) ) USOCR; FIT (AP, AT, 11:48 AM
SAME (touch$3 tap AU, BE, BG, BR, BY,
tapping tapped CA,CH,CN, CS, CU,
press$3) near3 (icon CZ, DD, DE, DK, EA,
button object) near3 EE, EP, ES, FI, FR, GB,

(graphical virtual) WITH |HR, HU, ID, IE, IL, IS,
gesture WITH (hand IT, JP, KR, LT, LU, LV,
finger) WITH user MA, MC, MD, MY, NL,
SAME (headset head NO, NZ, OA, PH, PL,
googles HMD) AND PT, RO, RS, RU, SE,
(715.clas. G06f3/048- |SG, SI, SK, SU, TH,
05.cpc.) TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L25 39 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/0718
environment world) ) USOCR; FIT (AP, AT, 11:54 AM
SAME (touch$3 tap AU, BE, BG, BR, BY,
tapping tapped CA,CH, CN, CSs, CU,
press$3) near3 (icon CZ, DD, DE, DK, EA,
button object) near3 EE, EP, ES, FI, FR, GB,

(graphical virtual) WITH |HR, HU, ID, IE, IL, IS,
(push$3 pull$3 tap IT, JP, KR, LT, LU, LV,
tapping tapped press$3 [MA, MC, MD, MY, NL,
slid$3) near3 (hand NO, NZ, OA, PH, PL,
10/25/2022 09:39:54 AM Page 7 of 40
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finger body) AND
(715.clas. G06f3/048-
05.cpc.)

((virtual) ADJ (reality
environment world) )
SAME (icons! buttons!)
near3 (virtual graphical)
WITH (settings) AND
(715.clas. G06f3/048-
05.cpc.)

((virtual) ADJ (reality
environment world) )
SAME (icons! buttons!)
near3 (virtual graphical)
WITH (settings) SAME
(app application) AND
(715.clas. G06f3/048-
05.cpc.)

((virtual) ADJ (reality
environment world) )
SAME (icons! buttons!)
near3 (virtual graphical)
WITH (settings) AND
(app application) AND
(715.clas. G06f3/048-
05.cpc.)

((virtual) ADJ (reality
environment world) )
SAME (icons! buttons!

PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT,;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07/18
12:03 PM

2022/07/18
12:04 PM

2022/07/18
12:04 PM

2022/07/18
12:04 PM

L26 19

L27 0

L28 19

L29 0
10/25/2022 09:39:54 AM
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shortcuts!) near3 CA,CH, CN, Cs, CU,
(virtual graphical) WITH |CZ, DD, DE, DK, EA,
(settings) AND (app EE, EP, ES, FI, FR, GB,
application) ADJ (icons! [HR, HU, ID, IE, IL, IS,
buttons! shortcuts!) IT, JP, KR, LT, LU, LV,
AND (715.clas. MA, MC, MD, MY, NL,
G06f3/048-05.cpc.) NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L30 3 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:04 PM
SAME (icons! buttons! |AU, BE, BG, BR, BY,
shortcuts!) near3 CA,CH, CN, Cs, CU,

(virtual graphical) WITH (CZ, DD, DE, DK, EA,
(settings) AND (app EE, EP, ES, FI, FR, GB,
application) WITH HR, HU, ID, IE, IL, IS,
(icons! buttons! IT, JP, KR, LT, LU, LV,
shortcuts!) AND MA, MC, MD, MY, NL,
(715.clas. G06f3/048- [NO, NZ, OA, PH, PL,
05.cpc.) PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L31 11 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:05 PM
SAME (icons! buttons! |AU, BE, BG, BR, BY,
shortcuts!) near3 CA,CH, CN, Cs, CU,

(virtual graphical) CZ, DD, DE, DK, EA,
SAME (settings) AND |EE, EP, ES, FI, FR, GB,
(app application) WITH |HR, HU, ID, IE, IL, IS,
(icons! buttons! IT, JP, KR, LT, LU, LV,
shortcuts!) AND MA, MC, MD, MY, NL,
(715.clas. G06f3/048- [NO, NZ, OA, PH, PL,
05.cpc.) PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L32 33 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:05 PM
SAME (icons! buttons! |AU, BE, BG, BR, BY,
shortcuts!) near3 CA,CH, CN, Cs, CU,

(virtual graphical) CZ, DD, DE, DK, EA,
SAME (settings) AND |EE, EP, ES, FI, FR, GB,
(app application) AND |HR, HU, ID, IE, IL, IS,
(715.clas. G06f3/048- [IT, JP, KR, LT, LU, LV,
05.cpc.) MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
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TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L33 12 ((virtual) ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:05 PM
SAME (icons! buttons! |[AU, BE, BG, BR, BY,
shortcuts!) near3 CA, CH, CN, CS, CU,

(virtual graphical) CZ, DD, DE, DK, EA,

SAME (settings) SAME |EE, EP, ES, FI, FR, GB,

(app application) AND |HR, HU, ID, IE, IL, IS,

(715.clas. G06f3/048- |IT, JP, KR, LT, LU, LV,

05.cpc.) MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, Sl, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L34 17 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:14 PM
SAME scroll$3 adj2 AU, BE, BG, BR, BY,

(buttons icon) AND CA, CH, CN, Cs, CU,

(715.clas. G06f3/048- |CZ, DD, DE, DK, EA,

05.cpc.) EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, Sl, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L35 0 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:18 PM
SAME scroll$3 adj2 AU, BE, BG, BR, BY,

(arrows) WITH (icons!) [CA, CH, CN, CS, CU,

AND (715.clas. CZ, DD, DE, DK, EA,

G06f3/048-05.cpc.) EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, Sl, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L36 0 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:18 PM
SAME scroll$3 adj2 AU, BE, BG, BR, BY,

(arrows) WITH (icons! [CA, CH, CN, CS, CU,
shortcuts!) AND CZ, DD, DE, DK, EA,
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(715.clas. G06f3/048- |EE, EP, ES, FI, FR, GB,

05.cpc.) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SlI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L37 0 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:18 PM
SAME scroll$3 adj2 AU, BE, BG, BR, BY,

(arrows) SAME (app CA, CH, CN, CS, CU,

application) ADJ (icons! |CZ, DD, DE, DK, EA,

shortcuts! buttons! EE, EP, ES, FI, FR, GB,

pages!) AND (715.clas. |HR, HU, ID, IE, IL, IS,

G06f3/048-05.¢cpc.) IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SlI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L38 0 ((virtual) ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:18 PM
SAME scroll$3 WITH AU, BE, BG, BR, BY,

(arrows) SAME (app CA,CH, CN, CS, CU,

application) ADJ (icons! [CZ, DD, DE, DK, EA,

shortcuts! buttons! EE, EP, ES, FI, FR, GB,

pages!) AND (715.clas. |HR, HU, ID, IE, IL, IS,

G06f3/048-05.cpc.) IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L39 0 ((virtual) ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:19 PM
SAME scroll$3 WITH AU, BE, BG, BR, BY,

(arrows) SAME (app CA,CH,CN, CS, CU,
application) adj2 (icons! (CZ, DD, DE, DK, EA,
shortcuts! buttons! EE, EP, ES, FI, FR, GB,
pages!) AND (715.clas. [HR, HU, ID, IE, IL, IS,
G06f3/048-05.cpc.) IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SlI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
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JPO; DERWENT;
IBM_TDB)
L40 5 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:19 PM
AND scroll$3 WITH AU, BE, BG, BR, BY,
(arrows) SAME (app CA, CH, CN, Cs, CU,
application) adj2 (icons! (CZ, DD, DE, DK, EA,
shortcuts! buttons! EE, EP, ES, FI, FR, GB,
pages!) AND (715.clas. |HR, HU, ID, IE, IL, IS,
G06f3/048-05.cpc.) IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO,;
JPO; DERWENT;
IBM_TDB)
L41 4 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:20 PM
AND (up down) ADJ AU, BE, BG, BR, BY,
(arrows) SAME (app CA, CH, CN, Cs, CU,
application) adj2 (icons! (CZ, DD, DE, DK, EA,
shortcuts! buttons! EE, EP, ES, FI, FR, GB,
pages!) AND (715.clas. |HR, HU, ID, IE, IL, IS,
G06f3/048-05.cpc.) IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO,;
JPO; DERWENT;
IBM_TDB)
L42 46 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:24 PM
AND (up down) ADJ AU, BE, BG, BR, BY,
(arrows) WITH (icons! |CA, CH, CN, CS, CU,
shortcuts! buttons! CZ, DD, DE, DK, EA,
pages!) AND (715.clas. |EE, EP, ES, FI, FR, GB,
G06f3/048-05.cpc.) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L43 43 ((virtual) ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:24 PM
AND (up down) ADJ AU, BE, BG, BR, BY,
(arrows) WITH (icons! |CA, CH, CN, CS, CU,
shortcuts! buttons! CZ, DD, DE, DK, EA,
homescreen ADJ EE, EP, ES, FI, FR, GB,
pages) AND (715.clas. |HR, HU, ID, IE, IL, IS,
10/25/2022 09:39:54 AM Page 12 of 40
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G06f3/048-05.cpc.)

((virtual) ADJ (reality
environment world) )
AND scroll$3 near3
(icons! shortcuts!) AND
(715.clas. G06f3/048-
05.cpc.)

((virtual) ADJ (reality
environment world) )
AND scroll$3 near3
(icons! shortcuts!) WITH
(up down) ADJ arrows
AND (715.clas.
G06f3/048-05.cpc.)

((virtual) ADJ (reality
environment world) )
AND scroll$3 near3
(icons! shortcuts!) WITH
arrows AND (715.clas.
G06f3/048-05.cpc.)

IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS:; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/07/18
12:31 PM

2022/07/18
12:32 PM

2022/07/18
12:32 PM

L44 330

L45 0

L46 22
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L47 0 ((virtual) ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:37 PM
AND scroll$3 near3 AU, BE, BG, BR, BY,

(homescreen home CA, CH, CN, Cs, CU,

ADJ screen) WITH CZ, DD, DE, DK, EA,

arrows AND (715.clas. |EE, EP, ES, FI, FR, GB,

G06f3/048-05.cpc.) HR, HU, ID, IE, IL, IS,
IT, JP,KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L48 0 ((virtual) ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:37 PM
AND scroll$3 WITH AU, BE, BG, BR, BY,

(homescreen home CA, CH, CN, Cs, CU,

ADJ screen) WITH CZ, DD, DE, DK, EA,

arrows AND (715.clas. |EE, EP, ES, FI, FR, GB,

G06f3/048-05.cpc.) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L49 11 ((virtual) ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:37 PM
AND (homescreen AU, BE, BG, BR, BY,
home ADJ screen) CA, CH, CN, CS, CU,

WITH arrows AND CZ, DD, DE, DK, EA,

(715.clas. G06f3/048- |EE, EP, ES, FI, FR, GB,

05.cpc.) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L50 0 ((virtual) ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/18
environment world) ) USOCR; FIT (AP, AT, 12:37 PM
AND (homescreen AU, BE, BG, BR, BY,
home ADJ screen) CA, CH, CN, CS, CU,

WITH arrows WITH CZ, DD, DE, DK, EA,
(pages) AND (715.clas. |EE, EP, ES, FI, FR, GB,
G06f3/048-05.cpc.) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
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L51

L52

L53

L54

390

18

390

195

(virtual ADJ (reality
environment world)
HMD head ADJ
mounted ADJ display)
SAME (push$3 pull$3
tap tapping tapped
slid$3) near3 icon

(virtual ADJ (reality
environment world)
HMD head ADJ
mounted ADJ display)
SAME (push$3 pull$3
tap tapping tapped
slid$3) near3 icon near3
(app application)

(virtual ADJ (reality
environment world)
HMD head ADJ
mounted ADJ display)
SAME (push$3 pull$3
tap tapping tapped
slid$3) near3 icon

(virtual ADJ (reality
environment world)

NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, N,
WO); FPRS: EPO:
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT,;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07/19
10:13 AM

2022/0719
10:14 AM

2022/0719
10:17 AM

2022/07/19
10:17 AM

10/25/2022 09:39:54 AM
Workspace: 17830109

Page 15 of 40

DR

Meta Platforms, Inc. - Ex. 1002

Page 334



HMD head ADJ AT, BE, BG, BR, BY,
mounted ADJ display) [CA, CH, CN, CS, CU,
SAME (push$3 pull$3 [CZ, DD, DE, DK, EA,
tap tapping tapped EE, EP, ES, FI, FR, GB,
slid$3) near3 icon AND |HR, HU, ID, IE, IL, IS,
(715.clas. G06f3/048- |IT, JP, KR, LT, LU, LV,
05.cpc.) MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L55 90 (virtual ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/119
environment world) USOCR; FIT (AU, AP, 10:17 AM
HMD head ADJ AT, BE, BG, BR, BY,
mounted ADJ display) [CA, CH, CN, CS, CU,

SAME (push$3 pull$3 (CZ, DD, DE, DK, EA,

tap tapping tapped EE, EP, ES, FI, FR, GB,

slid$3) near3 icon AND |HR, HU, ID, IE, IL, IS,

(715.clas. IT, JP, KR, LT, LU, LV,

G06f3/04815.cpc.) MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L56 24 (virtual ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/19
environment world) USOCR; FIT (AU, AP, 10:18 AM
HMD head ADJ AT, BE, BG, BR, BY,
mounted ADJ display) |CA, CH, CN, CS, CU,

SAME (push$3 pull$3 [CZ, DD, DE, DK, EA,

tap tapping tapped EE, EP, ES, FI, FR, GB,

slid$3) near3 icon WITH|HR, HU, ID, IE, IL, IS,

gesture AND (715.clas. |IT, JP, KR, LT, LU, LV,

G06f3/04815.cpc.) MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L57 2 (virtual ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/19
environment world) USOCR; FIT (AU, AP, 10:19 AM
HMD head ADJ AT, BE, BG, BR, BY,
mounted ADJ display) |CA, CH, CN, CS, CU,

SAME (push$3 pull$3 [CZ, DD, DE, DK, EA,
tap tapping tapped EE, EP, ES, FI, FR, GB,
slid$3) near3 icon WITH|HR, HU, ID, IE, IL, IS,
(camera space) AND IT, JP, KR, LT, LU, LV,
(715.clas. MA, OA, RU, SU, WO,
G06f3/04815.cpc.) MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
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L58

L59

L60

L61

90

14

783850

1378

(virtual ADJ (reality
environment world)
HMD head ADJ
mounted ADJ display)
SAME (push$3 pull$3
tap tapping tapped
slid$3) near3 icon AND
(715.clas.
G06f3/04815.cpc.)

(virtual ADJ (reality
environment world)
HMD head ADJ
mounted ADJ display)
SAME (push$3 press$3
tap tapping tapped
slid$3) near3 icon WITH
finger

canon.as.

canon.as. AND (HMD)

RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH, CN, CS, CU,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07/19
10:20 AM

2022/07/19
10:23 AM

2022/07/19
10:33 AM

2022/07/19
10:34 AM

10/25/2022 09:39:54 AM
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L62 18

L63 2

L64 276

canon.as. AND (HMD)
SAME finger

canon.as. AND (HMD)
SAME finger WITH icon

(3d three ADJ
dimension$4) near3
(app application) near3
button

Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, S, SK,
TH, TN, TR, TW, UA,
VN): FPRS; EPO:;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT:;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN): FPRS; EPO:;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ,DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/0719
10:34 AM

2022/0719
10:34 AM

2022/0719
10:59 AM

10/25/2022 09:39:54 AM
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L65

L66

L67

L68

97

48

(3d three ADJ
dimension$4) near3
(app application) near3
button SAME (virtual
ADJ (reality
environment world))

(3d three ADJ
dimension$4) near3
(app application) near3
button AND (virtual ADJ
(reality environment
world))

(3d three ADJ
dimension$4) near3
(app application) ADJ
button AND (virtual ADJ
(reality environment
world))

(3d three ADJ
dimension$4) near3
(app application) ADJ
icon AND (virtual ADJ
(reality environment
world))

VN); FPRS: EPO:
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN): FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07M19
10:59 AM

2022/07M19
11:00 AM

2022/07119
11:00 AM

2022/07M19
11:00 AM

10/25/2022 09:39:54 AM
Workspace: 17830109

Page 19 of 40

DR

Meta Platforms, Inc. - Ex. 1002

Page 338



L69

L70

L71

12

142

(3d three ADJ
dimension$4) near3
(app application) ADJ
icon SAME (virtual ADJ
(reality environment
world))

(setting) ADJ (icons!)
SAME (virtual ADJ
(reality environment
world))

(virtual ADJ (reality
world environment))
SAME (controller)
SAME (finger hands)
near3 (mode)

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN): FPRS; EPO:;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT,;

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/07/19
11:00 AM

2022/07/19
12:11 PM

2022/07/19
01:15 PM

10/25/2022 09:39:54 AM
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L72

L73

L74

L75

22

231

(virtual ADJ (reality
world environment))
SAME (controller) near3
mode SAME (finger
hands) near3 (mode)

(virtual ADJ (reality
world environment))
SAME (controller) near3
mode SAME (motion)
near3 gesture near3
(mode)

(virtual ADJ (reality
world environment))
SAME (controller) near3
mode SAME (motion)
near3 gesture

(virtual ADJ (reality
world environment))
SAME (controller) WITH
(motion) near3 gesture

IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT,
USOCR,; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/0719
01:15 PM

2022/07/19
01:19 PM

2022/0719
01:19 PM

2022/0719
01:20 PM

10/25/2022 09:39:54 AM
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L76

L77

L78

L79

50

5354

0

(virtual ADJ (reality
world environment))
SAME (controller) WITH
(motion) near3 gesture
WITH (hand fingers)

(virtual ADJ (reality
world environment))
SAME (controller) WITH
(motion) near3 gesture
WITH (hand fingers)
WITH (modality mode)

(virtual ADJ (reality
world environment))
SAME detect$3 WITH
(controller)

(virtual ADJ (reality

MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT,;
IBM_TDB)

(US-PGPUB; USPAT;

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07/19
01:20 PM

2022/07/19
01:20 PM

2022/07/19
01:20 PM

2022/07/19
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L80

L81

L82

643

100

world environment))
SAME detect$3 WITH
(controller) near3 ("not
using")

(virtual ADJ (reality
world environment))
SAME detect$3 WITH
(controller) near3 ((off))

(virtual ADJ (reality
world environment))
SAME controller WITH
(hand finger) near3
gesture

(virtual ADJ (reality
world environment))
SAME controller WITH
(hand finger) near3
gesture WITH (mode
modality)

USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB: USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,

OR

OR

OR

ON

ON

ON

ON

ON

ON

01:21 PM

2022/07M19
01:21 PM

2022/07119
01:22 PM

2022/07M19
01:22 PM

10/25/2022 09:39:54 AM
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PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO,;
JPO; DERWENT;
IBM_TDB)
L83 2 (virtual ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/0719
world environment)) USOCR; FIT (AP, AT, 01:22 PM
SAME controller WITH |AU, BE, BG, BR, BY,
(hand finger) near3 CA, CH,CN, CS, CU,
gesture WITH (mode CZ, DD, DE, DK, EA,
modality) SAME point$3 (EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L84 0 (virtual ADJ (reality (US-PGPUB; USPAT; [(OR ON ON 2022/07/19
world environment)) USOCR; FIT (AP, AT, 01:24 PM
SAME remote ADJ AU, BE, BG, BR, BY,
controller WITH (hand |CA, CH, CN, CS, CU,
finger) near3 gesture CZ, DD, DE, DK, EA,
WITH (mode modality) |EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L85 82 (virtual ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/19
world environment)) USOCR) 01:24 PM
SAME controller WITH
(hand finger) near3
gesture WITH (mode
modality)
L86 157 (virtual ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/19
world environment)) USOCR) 01:29 PM
AND controller WITH
(hand finger) near3
gesture WITH (mode
modality)
L87 0 (virtual ADJ (reality (US-PGPUB; USPAT; [OR ON ON 2022/07/19
world environment)) USOCR) 01:29 PM
AND remote ADJ
controller WITH (hand
finger) near3 gesture
WITH (mode modality)
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L88 157 (virtual ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/19
world environment)) USOCR) 01:29 PM
AND controller WITH
(hand finger) near3
gesture WITH (mode
modality)
L89 4 (virtual ADJ (reality (US-PGPUB; USPAT; |OR ON ON 2022/07/19
world environment)) USOCR) 01:29 PM
AND controller WITH
(hand finger) near3
gesture WITH (
modality)
L90 0 ("not using") near3 (US-PGPUB; USPAT; |OR ON ON 2022/07/19
controller USOCR) 05:22 PM
L91 0 ("not" ADJ (using (US-PGPUB; USPAT; |OR ON ON 2022/07/19
holding)) near3 USOCR) 05:22 PM
controller
L92 0 ("not" ADJ (using (US-PGPUB; USPAT; |OR ON ON 2022/07/19
holding)) near3 remote |USOCR) 05:22 PM
L93 0 ("not" ADJ (using (US-PGPUB; USPAT; |OR ON ON 2022/07/19
holding)) near3 input USOCR) 05:22 PM
ADJ device
L94 0 ("not" ADJ (using (US-PGPUB; USPAT; |OR ON ON 2022/07/19
holding used)) near3 USOCR) 05:22 PM
input ADJ device
L95 0 ("not" ADJ (using (US-PGPUB; USPAT; |OR ON ON 2022/07/19
holding used)) near3 USOCR) 05:23 PM
input
L96 13 ("not" ADJ (using (US-PGPUB; USPAT; |OR ON ON 2022/07/19
holding used)) USOCR) 05:23 PM
L97 71 ("not" ADJ (using (US-PGPUB; USPAT; |OR ON ON 2022/07/19
holding used)) USOCR,; FIT (AP, AT, 05:24 PM
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT,;
IBM_TDB)
L98 0 ("not" ADJ (using (US-PGPUB; USPAT; |OR ON ON 2022/07/19
holding used)) near3 USOCR; FIT (AP, AT, 05:24 PM
(input) AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
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L99

L100

852

("not" ADJ (using
holding used)) near3
(input controller)

average near3 ("arm
length™)

NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

OR

OR

ON

ON

ON

ON

2022/07119
05:24 PM

2022/07119
05:58 PM

L101

L102

24

2

average near3 ("arm
length") WITH reach$3

average near3 ("arm

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;

OR

OR

ON

ON

ON

ON

2022/07119
05:58 PM

2022/0719

10/25/2022 09:39:54 AM
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L103 9

L104 0

L105 17

length") WITH reach$3
AND (715.clas.
G06f3/048-05.cpc.)

average near3 ("arm
length") WITH within
AND (715.clas.
G06f3/048-05.cpc.)

average near3 (lenght)
near3 arm WITH within
AND (715.clas.
G06f3/048-05.cpc.)

average near3 (length)
near3 arm WITH within
AND (715.clas.
G06f3/048-05.cpc.)

USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT
IBM_TDB)

(US-PGPUB; USPAT:;
USOCR; FIT (AP, AT
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,

OR

OR

OR

ON

ON

ON

ON

ON

ON

05:58 PM

2022/07119
05:59 PM

2022/07119
06:00 PM

2022/07119
06:00 PM

10/25/2022 09:39:54 AM
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L106 4

L107 15

L108 15

L109 2

average near3 (length)
near3 arm WITH
reach$3 AND (715.clas.
G06f3/048-05.¢cpc.)

average near3 (length)
near3 arm WITH
(child$3 adult) AND
(715.clas. G06f3/048-
05.cpc.)

average near3 (length)
near3 arm SAME
(child$3 adult) AND
(715.clas. G06f3/048-
05.cpc.)

average near3 (length)
near3 arm SAME
(virtual ADJ (reality

PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/07/19
06:01 PM

2022/07/19
06:01 PM

2022/07/19
06:02 PM

2022/07/19
06:02 PM
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L110 2

L111 2

L112 4

world environment
space)) AND (715.clas.
G06f3/048-05.cpc.)

average near3 (length)
near3 arm SAME
(virtual ADJ (reality
world environment
space))

average near3 (length
measurement) near3
arm SAME (virtual ADJ
(reality world
environment space))

average near3 (length
measurement distance)
near3 arm SAME
(virtual ADJ (reality
world environment
space))

CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/07/19
06:04 PM

2022/07/19
06:04 PM

2022/07/19
06:04 PM

10/25/2022 09:39:54 AM
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TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L113 4 average near3 (length |(US-PGPUB; USPAT; [OR ON ON 2022/0719
measurement distance) |USOCR; FIT (AP, AT, 06:05 PM
near3 arm SAME AU, BE, BG, BR, BY,

((mixed augmented CA, CH, CN, CS, CU,

virtual) ADJ (reality CZ, DD, DE, DK, EA,

world environment EE, EP, ES, FI, FR, GB,

space)) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L114 4 (median average) near3 | (US-PGPUB; USPAT; |OR ON ON 2022/07/19
(length measurement USOCR; FIT (AP, AT, 06:05 PM
distance) near3 arm AU, BE, BG, BR, BY,

SAME ((mixed CA,CH, CN, CS, CU,

augmented virtual) ADJ |CZ, DD, DE, DK, EA,

(reality world EE, EP, ES, FI, FR, GB,

environment space)) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L115 143 (median average) near3 [ (US-PGPUB; USPAT; [OR ON ON 2022/0719
(length measurement USOCR; FIT (AP, AT, 06:06 PM
distance) near3 arm AU, BE, BG, BR, BY,

AND ((mixed CA, CH, CN, CS, CU,

augmented virtual) ADJ |CZ, DD, DE, DK, EA,

(reality world EE, EP, ES, FI, FR, GB,

environment space)) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L116 2 (median average) near3 | (US-PGPUB; USPAT; |OR ON ON 2022/07/19
(length measurement USOCR; FIT (AP, AT, 06:06 PM
distance) near3 arm AU, BE, BG, BR, BY,

SAME icons! AND CA,CH, CN, CS, CU,
((mixed augmented CZ, DD, DE, DK, EA,
10/25/2022 09:39:54 AM Page 30 of 40

Workspace: 17830109

Meta Platforms, Inc. - Ex. 1002

Page 349




L117

L118

L119

L120

L121

L122

34

880563

7707

virtual) ADJ (reality
world environment
space))

"2012032687"

(("VR-EDU") near3
("INC")).AS,AANM.

((("FIELDMAN") near3
("Ethan))).INV.

((("FIELDMAN") near3
("Ethan™))).INV. AND
(virtual ADJ reality).clm.

(virtual augmented
mixed) ADJ (reality
world environment
space)

(virtual augmented
mixed) ADJ (reality
world environment
space) AND (controller)
WITH cursor

EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO: DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO:
JPO; DERWENT;
IBM_TDB)

(USPAT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:;
JPO: DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH, CN, CS, CU,
CZ,DD, DE, DK, EA,

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/07M19
06:11 PM

2022/07/20
08:24 AM

2022/07/20
08:25 AM

2022/07/20
08:25 AM

2022/10/24
05:41 PM

2022/10/24
05:42 PM

10/25/2022 09:39:54 AM
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EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L123 584 (virtual augmented (US-PGPUB; USPAT; |OR ON ON 2022/10/24
mixed) ADJ (reality USOCR; FIT (AU, AP, 05:42 PM
world environment AT, BE, BG, BR, BY,
space) AND (controller) [CA, CH, CN, CS, CU,

WITH cursor AND CZ, DD, DE, DK, EA,

(hand finger arm) WITH |EE, EP, ES, FI, FR, GB,

(move moving HR, HU, ID, IE, IL, IS,

reposition$3 moved) IT, JP, KR, LT, LU, LV,

near3 (icons objects MA, OA, RU, SU, WO,

elements items) MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L124 17 (virtual augmented (US-PGPUB; USPAT; |OR ON ON 2022/10/24
mixed) ADJ (reality USOCR; FIT (AU, AP, 05:42 PM
world environment AT, BE, BG, BR, BY,
space) AND (controller) [CA, CH, CN, CS, CU,

WITH cursor AND CZ, DD, DE, DK, EA,
(hand finger arm) WITH |EE, EP, ES, FI, FR, GB,
(move moving HR, HU, ID, IE, IL, IS,
reposition$3 moved) IT, JP, KR, LT, LU, LV,
near3 (icons objects MA, OA, RU, SU, WO,
elements items) WITH |MC, MD, MY, NL, NO,
(reach proximity closer |NZ, PH, PL, PT, RO,
vicinity) RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L125 1151 (virtual augmented (US-PGPUB; USPAT; |OR ON ON 2022/10/24
mixed) ADJ (reality USOCR; FIT (AU, AP, 05:46 PM
world environment AT, BE, BG, BR, BY,
space) AND (controller) [CA, CH, CN, CS, CU,
near3 mode AND (hand |CZ, DD, DE, DK, EA,
finger arm) near3 mode (EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT,JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
10/25/2022 09:39:54 AM Page 32 of 40

Workspace: 17830109

DR

Meta Platforms, Inc. - Ex. 1002

Page 351




JPO; DERWENT;
IBM_TDB)

L126 137 (virtual augmented (US-PGPUB; USPAT; |OR ON ON 2022/10/24
mixed) ADJ (reality USOCR; FIT (AU, AP, 05:47 PM
world environment AT, BE, BG, BR, BY,
space) AND (controller) |CA, CH, CN, CS, CU,
near3 mode AND (hand |CZ, DD, DE, DK, EA,
finger arm) near3 mode |EE, EP, ES, FI, FR, GB,

WITH gesture HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L127 10 (virtual augmented (US-PGPUB; USPAT; |OR ON ON 2022/10/24
mixed) ADJ (reality USOCR; FIT (AU, AP, 05:47 PM
world environment AT, BE, BG, BR, BY,
space) AND (controller) |CA, CH, CN, CS, CU,
near3 mode WITH CZ, DD, DE, DK, EA,
cursor AND (hand EE, EP, ES, FI, FR, GB,
finger arm) near3 mode (HR, HU, ID, IE, IL, IS,

WITH gesture IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L128 0 (virtual augmented (US-PGPUB; USPAT; |OR ON ON 2022/10/24
mixed) ADJ (reality USOCR; FIT (AP, AT, 05:51 PM
world environment AU, BE, BG, BR, BY,
space) AND (remot ADJ[CA, CH, CN, CS, CU,
control$3) near3 mode |CZ, DD, DE, DK, EA,

AND (hand finger arm) |[EE, EP, ES, FI, FR, GB,

near3 mode WITH HR, HU, ID, IE, IL, IS,

gesture IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L129 58 (virtual augmented (US-PGPUB; USPAT; |OR ON ON 2022/10/24
mixed) ADJ (reality USOCR; FIT (AP, AT, 05:51 PM
world environment AU, BE, BG, BR, BY,
space) AND (remote CA, CH, CN, CS, CU,

ADJ control$3) near3 CZ, DD, DE, DK, EA,
mode AND (hand finger |EE, EP, ES, FI, FR, GB,
arm) near3 mode WITH (HR, HU, ID, IE, IL, IS,
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L130

L131

L132

262

91

26

gesture

(virtual augmented
mixed) ADJ (reality
world environment
space) AND (remote
ADJ control$3) near3
mode AND (hand finger
arm gesture) near3
mode

(virtual augmented
mixed) ADJ (reality
world environment
space) AND (remote
ADJ control$3) near3
mode SAME (hand
finger arm gesture)
near3 mode

(virtual augmented
mixed) ADJ (reality
world environment
space) AND (remote
ADJ control$3) near3
mode SAME (hand
finger arm gesture)
near3 mode WITH input

IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB: USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/10/24
05:54 PM

2022/10/24
05:54 PM

2022/10/24
05:55 PM
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L133

L134

L135

L136

L137

L138

L139

26

25

836

1083

16

(virtual augmented
mixed) ADJ (reality
world environment
space) AND (remote
ADJ control$3) near3
mode SAME (hand
finger arm gesture)
near3 mode

(virtual augmented
mixed) ADJ (reality
world environment
space) AND (remote
ADJ control$3) SAME
(hand finger arm
gesture) SAME
(multimodal$3 multi-
modal$3)

(virtual augmented
mixed) ADJ (reality
world environment
space) AND (remote
ADJ control$3) SAME
(hand finger arm
gesture) AND
(multimodal$3 multi-
modal$3)

(virtual augmented
mixed) ADJ (reality
world environment
space) AND (remote
ADJ control$3) AND
(hand finger arm
gesture) WITH camera
AND (multimodal$3
multi-modal$3)

(virtual augmented
mixed) ADJ (reality
world environment
space) AND (remote
ADJ control$3) WITH
cursor AND (hand
finger arm gesture)
WITH camera AND
(multimodal$3 multi-
modal$3)

(virtual augmented
mixed) ADJ (reality
world environment
space) AND (remote
ADJ control$3) WITH
cursor WITH icons AND
(hand finger arm
gesture) WITH camera
WITH icon

(remote ADJ control$3)
WITH cursor WITH

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT;
USOCR)

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/10/24
05:58 PM

2022/10/24
06:02 PM

2022/10/24
06:08 PM

2022/10/24
06:09 PM

2022/10/24
06:09 PM

2022/10/24
06:13 PM

2022/10/24
06:15 PM
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icons AND (hand finger
arm gesture) WITH
camera WITH icon
L140 5 (remote ADJ control$3) |(US-PGPUB; USPAT; |OR ON ON 2022/10/24
WITH cursor WITH USOCR) 06:17 PM
icons AND (hand finger
arm gesture) WITH
camera SAME icon
L141 16 (remote ADJ control$3) |(US-PGPUB; USPAT; |OR ON ON 2022/10/24
WITH cursor SAME USOCR) 06:17 PM
icons AND (hand finger
arm gesture) WITH
camera SAME icon
L142 6 (remote ADJ control$3) [(US-PGPUB; USPAT; [OR ON ON 2022/10/24
WITH cursor AND USOCR) 06:18 PM
(hand finger arm
gesture) WITH camera
SAME reach near3
within
L143 5 (remote ADJ control$3) [(US-PGPUB; USPAT; [OR ON ON 2022/10/24
WITH input ADJ mode |USOCR) 06:19 PM
AND (hand finger arm
gesture) WITH camera
WITH input ADJ mode
L144 361 (remote ADJ control$3) |(US-PGPUB; USPAT; |OR ON ON 2022/10/24
WITH mode AND (hand |USOCR) 06:21 PM
finger arm gesture)
WITH camera WITH
mode
L145 189 (remote ADJ control$3) |(US-PGPUB; USPAT; |OR ON ON 2022/10/24
WITH mode AND (hand |USOCR) 06:21 PM
finger arm gesture)
WITH camera WITH
mode AND reach$3
L146 10 (remote ADJ control$3) |(US-PGPUB; USPAT; |OR ON ON 2022/10/24
WITH mode AND (hand |USOCR) 06:21 PM
finger arm gesture)
WITH camera WITH
mode AND reach$3
neard (hand finger arm)
L147 75558 without near3 (US-PGPUB; USPAT; [OR ON ON 2022/10/24
(controller) USOCR) 06:26 PM
L148 27676 camera WITH detect$3 |(US-PGPUB; USPAT; |OR ON ON 2022/10/24
WITH (hand arm finger) |USOCR) 06:26 PM
L149 1287 camera WITH detect$3 |(US-PGPUB; USPAT; [OR ON ON 2022/10/24
WITH (hand arm finger) |USOCR) 06:26 PM
AND remote ADJ
controller
L150 27 camera WITH detect$3 |(US-PGPUB; USPAT; |OR ON ON 2022/10/24
WITH (hand arm finger) |USOCR) 06:27 PM
AND remote ADJ
controller WITH cursor
L151 0 camera WITH detect$3 |(US-PGPUB; USPAT; |OR ON ON 2022/10/24
WITH (hand arm finger) |USOCR) 06:27 PM
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L152

L153

L154

L155

L156

L157

L158

L159

L160

L161

L162

105302

46

12

56

3999

42

AND remote ADJ
controller WITH cursor
SAME mode

(head ADJ mounted
goggles) WITH
display$3

(head ADJ mounted
goggles) WITH
display$3 AND
controller ADJ mode

(head ADJ mounted
goggles) WITH
display$3 AND
controller ADJ mode
AND (gesture) ADJ
mode

(head ADJ mounted
goggles) AND controller
ADJ mode AND
(gesture hand) ADJ
mode

(head ADJ mounted
goggles) AND controller
ADJ mode AND
(camera) ADJ input
ADJ mode

(head ADJ mounted
goggles) AND controller
WITH input ADJ mode
AND (camera) WITH
input ADJ mode

controller WITH input
ADJ mode AND
(camera) WITH input
ADJ mode

(head ADJ mounted
goggles) AND
(multimodal$3 multi-
modal$3)

(head ADJ mounted
goggles) AND
(multimodal$3 multi-
modal$3) SAME hand
SAME controller

(head ADJ mounted
goggles) AND
(multimodal$3 multi-
modal$3) SAME hand
WITH camera SAME
controller

hand adj2 mode WITH
(move moving moved
reposition$3 relocat$3)
WITH (arm) near3

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB:
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB:;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

USPAT,;

USPAT,

USPAT;

USPAT,

USPAT;

USPAT,;

USPAT;

USPAT,

USPAT;

USPAT,;

USPAT,;

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/10/24
06:34 PM

2022/10/24
06:34 PM

2022/10/24
06:34 PM

2022/10/24
06:44 PM

2022/10/24
06:45 PM

2022/10/24
06:45 PM

2022/10/24
06:45 PM

2022/10/24
06:46 PM

2022/10/24
06:46 PM

2022/10/24
06:46 PM

2022/10/24
06:54 PM

10/25/2022 09:39:54 AM
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L163

L164

L165

L166

L167

L168

162

(reach$3 length
distance)

mode WITH (move
moving moved
reposition$3 relocat$3)
WITH (arm) near3
(reach$3 length
distance)

mode WITH (move
moving moved
reposition$3 relocat$3)
near3 icons WITH (arm)
near3 (reach$3 length
distance)

mode WITH (move
moving moved
reposition$3 relocat$3)
WITH (arm) near3
(reach$3 length
distance) AND mode
WITH controller WITH
cursor

mode WITH (move
moving moved
reposition$3 relocat$3)
WITH (arm) near3
(reach$3 length
distance) AND mode
WITH cursor

mode WITH (move
moving moved
reposition$3 relocat$3)
WITH (arm) near3
(reach$3 length
distance) AND (goggles
head ADJ mounted
(virtual augment$3
mixed) ADJ (reality
world space
environment))

((("FIELDMAN") near3
("Ethan))).INV. AND
(virtual ADJ reality).clm.

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/10/24
06:54 PM

2022/10/24
06:54 PM

2022/10/24
06:55 PM

2022/10/24
06:55 PM

2022/10/24
06:56 PM

2022/10/25
09:38 AM

PE2E SEARCH - Search History (Interference)

Ref #

Hits

[Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N1

N2

168072

23531

GO06F3/048-05.cpc.

GO06F3/048-05.cpc.
AND ((virtual
augmented) ADJ
(reality world space
environment) vr)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

ON

ON

ON

ON

2022/10/25
08:13 AM

2022/10/25
08:13 AM

10/25/2022 09:39:54 AM
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N3 4401

N4 686

N5 207

N6 23

N7 363

N8 14

GO06F3/048-05.cpc.
AND (goggles head-
mount$2 (virtual
augmented) ADJ
(reality world space
environment) vr) AND
(hand) near3 gesture

GO06F3/048-05.cpc.
AND (goggles head-
mount$2 (virtual
augmented) ADJ
(reality world space
environment) vr) AND
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Examiner's Signature Initials
Title: |Hand Control Interfaces and Methods in Virtual Reality Environments
FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
06/01/2022 715 2175 114784-729016
RULE
APPLICANTS
VR-EDU, Inc., Gainesville, FL, UNITED STATES
INVENTORS
Ethan Fieldman, Gainesville, FL, UNITED STATES
CONTINUING DATA
FOREIGN APPLICATIONS
IF REQUIRED, FOREIGN LICENSE GRANTED#*#*
06/07/2022
*% SMALL ENTITY **
STATE OR COUNTRY
UNITED STATES
ADDRESS

POLSINELLI PC (Main Customer Number)
PO Box 140310
KANSAS CITY, MO 64114-0310
UNITED STATES
FILING FEE RECEIVED

$2,930

Meta Platforms, Inc. - Ex. 1002

Page 360



Doc Code: IFEE
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PTOL/85B-EFS

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.

17830109 01-Jun-2022 Ethan Fieldman 114784-729016 3149

TITLE OF INVENTION :

HAND CONTROL INTERFACES AND METHODS IN VIRTUAL REALITY ENVIRONMENTS

Entity Status Application Type ArtUnit [Class - Subclass EXAMINER
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Document Description: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

[ | authorize USPTO to apply my previously paid issue fee to the

Issue Fee
IZ current fees due

The Director is hereby authorized to apply my previously paid
[ ] Publication Fee [] issue fee to the current fee due and to charge deficient fees to
Deposit Account Number

If in addition to the payment of the issue fee amount submitted
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effective to satisfy full payment of the fee(s) due.
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4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

1. POLSINELLI PC

5.Assignee Name(s) and Residence Data To Be Printed

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

Name City State Country Category

VR-EDU, INC. GAINESVILLE FLORIDA  UNITED STATES corporation
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File Listing:

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
62825
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
14da47a275717fb788¢7 12e4de295020c27)
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Warnings:
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40200
2 Fee Worksheet (SB06) fee-info.pdf no 2
328f93df0a99f9de99331f3fa68c36ffc757d
Se
Warnings:
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Total Files Size (in bytes): 103025

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | ISSUE DATE | PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/830,109 12/20/2022 11531448 114784-729016 3149
27148 7590 11/30/2022

POLSINELLI PC (Main Customer Number)
PO Box 140310
KANSAS CITY, MO 64114-0310

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 O 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 Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

INVENTORC(S) (Please see PAIR WEB site hitp:/pair.uspto.gov for additional inventors):

Ethan Fieldman, Gainesville, FL;

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

VR-EDU, Inc., Gainesville, FL;

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.
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PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 Assignment ID: PATI629054

Stylesheet Version v1.2

SUBMISSION TYPE: NEW ASSIGNMENT
NATURE OF CONVEYANCE: CHANGE OF NAME
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Name Execution Date
VR-EDU, INC. 07/02/2024
RECEIVING PARTY DATA
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Application Number: 18300769
Application Number: 18461392
Application Number: 18462302
Application Number: 18406741
Application Number: 18537513
Application Number: 18764075
PCT Number: US2161922
PCT Number: US2367660

CORRESPONDENCE DATA
Fax Number:

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail.

Phone:

Email:
Correspondent Name:
Address Line 1:
Address Line 4:

(415)248-2100
patentdocketing@polsinelli.com
POLSINELLI PC (Main Customer Number)
PO BOX 140310

Kansas City, MISSOURI 64114-0310

ATTORNEY DOCKET NUMBER:

114784-707955

NAME OF SUBMITTER:

Jasmine Han
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Jasmine Han
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Total Attachments: 22

source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation

DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02

o~ —
e M N M N M M e e e e e e e e e e e

Meta Platforms, Inc. - Ex. 1002

#page .tiff
#page?2.tiff
#page3.tiff
#page4.tiff
#pageb. tiff
#pageb. tiff
#page7 tiff
#page8. tiff
#page9.tiff
#page10.tiff
#page1.tiff
#page12.tiff
#page 3.tiff
#page4.tiff
#page15.tiff
#page16.tiff
#page17.tiff
#page18.tiff




DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02
DE FILED 2024-07-02

source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation
source=CurioXR, Inc. - Amended and Restated Certificate of Incorporation

#page9.tiff
#page20.tiff
#page21.tiff
#page22.tiff

o~ o~ —
—— ' S e

Meta Platforms, Inc. - Ex. 1002
Page 370




Delaware

The First State

I, JEFFREY W. BULLOCK, SECRETARY OF STATE OF THE STATE OF
DELAWARF,, DO HEREBY CERTIFY THE ATTACHED IS A TRUE AND CORRECT
COPY OF THE RESTATED CERTIFICATE OF “WR-EDU, INC.”, CHANGING
ITS NAME FROM "VR-EDU, INC." TO "CURIOXR, INC.", FILED IN THIS
OFFICE ON THE SECOND DAY OF JULY, A.D. 2024, AT 8:34 O CLOCK

A.M.

K}Jﬂﬂﬂw W Waiies s, Sosratery of SEste b

Authentication: 203842539
Date: 07-02-24

6265988 8100
SR# 20243040736

You may verify this certificate online at corp.delaware.gov/authver.shtml
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State of Delaware Execution Version
Secretary of State
Division ‘of ‘Corporations

Delivered - 08:34 AM.07/02/2024 AMENDED AND RESTATED
FILED - (8:34 AM 07/62/2024
SR 20243040736 - File Number 6265988 CERTIFICATE OF(;;‘NCORPORATION
VR-EDU, INC.

(Pursuant to Sections 242 and 245 of the
General Corporation Law of the State of Delaware)

VR-EDU, Inc., a corporation organized and existing under and by virtue of the provisions
of the General Corporation Law of the State of Delaware (the “General Corporation Law”),

DOES HEREBY CERTIFY:

1. That the name of this corporation is VR-EDU, Inc., and that this corporation was
originally incorporated pursuant to the General Corporation Law on September 27, 2021.

2, That the Board of Directors of this corporation (the “Board of Directors™) duly
adopted resolutions proposing to amend and restate the Certificate of Incorporation of this
corporation, declaring said amendment and restatement to be advisable and in the best interests of
this corporation and its stockholders, and authorizing the appropriate officers of this corporation
to solicit the consent of the stockholders therefor, which resolution setting forth the proposed
amendment and restatement is as follows:

RESOLVED, that the Amended and Restated Certificate of Incorporation of this
corporation be amended and restated in its entirety to read as follows:

FIRST: The name of this corporation is CurioXR, Inc. (the “Corporation™).

SECOND: The address of the registered office of the Corporation in the State of
Delaware is 3500 South Dupont Highway, in the City of Dover, County of Kent, Delaware 19901,
The name of its registered agent at such address is Incorporating Services, Lid.

THIRD: The nature of the business or purposes to be conducted or promoted is to
engage in any lawful act or activity for which corporations may be organized under the General
Corporation Law.

FOURTH: The total number of shares of all classes of stock which the
Corporation shall have authority to issue is (i) 6,000,000 shares of Common Stock, $0.0001 par
value per share (“Common Stock”), and (ii) 1,473,475 shares of Preferred Stock, $0.0001 par
value per share (“Preferred Stock™).

The following is a statement of the designations and the powers, privileges and rights, and
the qualifications, limitations or restrictions thereof in respect of each class of capital stock of the
Corporation.
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A COMMON STOCK

1. General. The voting, dividend and liquidation rights of the holders of the Common
Stock are subject to and qualified by the rights, powers and preferences of the holders of the
Preferred Stock set forth herein.

2. Voting. The holders of the Common Stock are entitled to one (1) vote for each share
of Common Stock held at all meetings of stockholders (and written actions in lieu of meetings),
provided, however, that, except as otherwise required by law, holders of Common Stock, as such,
shall not be entitled to vote on any amendment to this Amended and Restated Certificate of
Incorporation (this “Restated Certificate”) that relates solely to the terms of one (1) or more
outstanding series of Preferred Stock if the holders of such affected series are entitled, either
separately or together with the holders of one (1) or more other such series, to vote thereon pursuant
to this Restated Certificate or pursuant to the General Corporation Law. There shall be no
cumulative voting. The number of authorized shares of Common Stock may be increased or
decreased (but not below the number of shares thereof then outstanding) by (in addition to any
vote of the holders of one (1) or more series of Preferred Stock that may be required by the terms
of this Restated Certificate) the affirmative vote of the holders of shares of capital stock of the
Corporation representing a majority of the votes represented by all outstanding shares of capital
stock of the Corporation entitled to vote, irrespective of the provisions of Section 242(b)(2) of the
General Corporation Law.

B. PREFERRED STOCK

893,016 shares of the Preferred Stock of the Corporation are hereby designated “Series
Seed Preferred Stock”. 580,459 shares of the Preferred Stock of the Corporation are hereby
designated “Series Seed-2 Preferred Stock”. The Preferred Stock shall have the following rights,
preferences, powers, privileges and restrictions, qualifications and limitations.

Unless otherwise indicated, references to “sections” in this Part B of this Article Fourth
refer to sections of Part B of this Article Fourth.,

L. Dividends. The holders of then outstanding shares of Preferred Stock shall be
entitled to receive, only when, as and if declared by the Board of Directors, out of any funds and
assets legally available therefor, dividends at the rate of 8% of the Original Issue Price (as defined
below) for each share of Preferred Stock, prior and in preference to any declaration or payment of
any other dividend (other than dividends on shares of Common Stock payable in shares of
Common Stock). The right to receive dividends on shares of Preferred Stock pursuant to the
preceding sentence of this Section 1 shall not be cumulative, and no right to dividends shall accrue
to holders of Preferred Stock by reason of the fact that dividends on said shares are not declared.
The Corporation shall not declare, pay or set aside any dividends on shares of any other class or
series of capital stock of the Corporation (other than dividends on shares of Common Stock
payable in shares of Common Stock) unless (in addition to the obtaining of any consents required
elsewhere in this Amended and Restated Certificate of Incorporation) the holders of the Preferred
Stock then outstanding shall first receive, or simultaneously receive, in addition to the dividends
payable pursuant to the first sentence of this Section 1, a dividend on each outstanding share of
Preferred Stock in an amount at least equal to (i) in the case of a dividend on Common Stock or
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any class or series that is convertible into Common Stock, that dividend per share of Preferred
Stock as would equal the product of (A) the dividend payable on each share of such class or series
determined, if applicable, as if all shares of such class or series had been converted into Common
Stock and (B) the number of shares of Common Stock issuable upon conversion of a share of
Preferred Stock, in each case calculated on the record date for determination of holders entitled to
receive such dividend or (ii) in the case of a dividend on any class or series that is not convertible
into Common Stock, at a rate per share of Preferred Stock determined by (A) dividing the amount
of the dividend payable on each share of such class or series of capital stock by the original
issuance price of such class or series of capital stock (subject to appropriate adjustment in the event
of any stock dividend, stock split, combination or other similar recapitalization with respect to
such class or series) and (B) multiplying such fraction by an amount equal to the Original Issue
Price (as defined below); provided that, if the Corporation declares, pays or sets aside, on the same
date, a dividend on shares of more than one (1) class or series of capital stock of the Corporation,
the dividend payable to the holders of Preferred Stock pursuant to this Section 1 shall be calculated
based upon the dividend on the class or series of capital stock that would result in the highest
Preferred Stock dividend. The “Original Issue Price” shall mean, with respect to the Series Seed
Preferred Stock and Series Seed-2 Preferred Stock, $4.4792 per share, subject to appropriate
adjustment in the event of any stock dividend, stock split, combination or other similar
recapitalization with respect to the Series Seed Preferred Stock or Series Seed-2 Preferred Stock,
as applicable.

2. Liguidation, Dissolution or Winding Up: Certain Mergers, Consolidations and
Asset Sales.

2.1 Preferential Payments to Holders of Preferred Stock. In the event of any
voluntary or involuntary hiquidation, dissolution or winding up of the Corporation, the holders of
shares of Preferred Stock then outstanding shall be entitled to be paid out of the assets of the
Corporation available for distribution to its stockholders, and in the event of a Deemed Liquidation
Event (as defined below), the holders of shares of Preferred Stock then outstanding shall be entitled
to be paid out of the consideration payable to stockholders in such Deemed Liquidation Event or
out of the Available Proceeds (as defined below), as applicable, before any payment shall be made
to the holders of Common Stock by reason of their ownership thereof, an amount per share equal
to the greater of (1) the Original Issue Price, plus any dividends declared but unpaid thereon, or (ii)
such amount per share as would have been payable had all shares of Preferred Stock been
converted into Common Stock pursuant to Section 4 immediately prior to such liquidation,
dissolution, winding up or Deemed Liquidation Event (the amount payable pursuant to this
sentence is hereinafter referred to as the “Liquidation Amount”). If upon any such liquidation,
dissolution or winding up of the Corporation or Deemed Liquidation Event, the assets of the
Corporation available for distribution to its stockholders shall be insufficient to pay the holders of
shares of Preferred Stock the full amount to which they shall be entitled under this Section 2.1, the
holders of shares of Preferred Stock shall share ratably in any distribution of the assets available
for distribution in proportion to the respective amounts which would otherwise be payable in
respect of the shares held by them upon such distribution if all amounts payable on or with respect
to such shares were paid in full.

2.2 Payments to Holders of Common Stock. In the event of any voluntary or
mvoluntary liquidation, dissolution or winding up of the Corporation, afier the payment in full of
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all Liquidation Amounts required to be paid to the holders of shares of Preferred Stock, the
remaining assets of the Corporation available for distribution to its stockholders or, in the case of
a Deemed Liquidation Event, the consideration not payable to the holders of shares of Preferred
Stock pursuant to Section 2.1 or the remaining Available Proceeds, as the case may be, shall be
distributed among the holders of shares of Common Stock, pro rata based on the number of shares
held by each such holder,

2.3 Deemed Liguidation Events.

2.3.1 Definition. Each of the following events shall be considered a
“Deemed Liquidation Event” unless the holders of a majority of the outstanding shares of Series
Seed Preferred Stock or, in the event at such time there are no shares of Series Seed Preferred
Stock then outstanding, the holders of a majority of the outstanding shares of Series Seed-2
Preferred Stock (the “Requisite Holders™) elect otherwise by written notice sent to the
Corporation at least ten (10) days prior to the effective date of any such event:

(a) a merger or consolidation in which
(1) the Corporation is a constituent party or

(11) a subsidiary of the Corporation is a constituent party
and the Corporation issues shares of its capital stock pursuant to such merger or consolidation,

except any such merger or consohdation involving the Corporation or a subsidiary in which the
shares of capital stock of the Corporation outstanding immediately prior to such merger or
consolidation continue to represent, or are converted into or exchanged for shares of capital stock
that represent, immediately following such merger or consolidation, at least a majority, by voting
power, of the capital stock of (1) the surviving or resulting corporation; or (2) if the surviving or
resulting corporation is a wholly owned subsidiary of another corporation immediately following
such merger or consolidation, the parent corporation of such surviving or resulting corporation; or

(b) (1) the sale, lease, transfer, exclusive license or other
disposition, in a single transaction or series of related transactions, by the Corporation or any
subsidiary of the Corporation of all or substantially all the assets of the Corporation and its
subsidiaries taken as a whole, or (2) the sale or disposition (whether by merger, consolidation or
otherwise, and whether in a single transaction or a series of related transactions) of one (1) or more
subsidiaries of the Corporation if substantially all of the assets of the Corporation and its
subsidiaries taken as a whole are held by such subsidiary or subsidiaries, except where such sale,
lease, transfer, exclusive license or other disposition is to a wholly owned subsidiary of the
Corporation.

2.3.2 Effecting a Deemed Ligquidation Event,

(a) The Corporation shall not have the power to effect a Deemed
Liquidation Event referred to in Section 2.3.1(a)(1) uniess the agreement or plan of merger or
consolidation for such transaction (the “Merger Agreement”) provides that the consideration
payable to the stockholders of the Corporation in such Deemed Liquidation Event shall be
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allocated to the holders of capital stock of the Corporation in accordance with Sections 2.1 and
2.2

(b) In the event of a Deemed Liquidation Event referred to in
Section 2.3.1(a)(ii) or 2.3.1(b), if the Corporation does not effect a dissolution of the Corporation
under the General Corporation Law within ninety (90) days after such Deemed Liquidation Event,
then (1) the Corporation shall send a written notice to each holder of Preferred Stock no later than
the ninetieth (90th) day afier the Deemed Liquidation Event advising such holders of their right
(and the requirements to be met to secure such right) pursuant to the terms of the following clause;
(i1} to require the redemption of such shares of Preferred Stock, and (iii) if the Requisite Holders
$0 request 1n a written istrument delivered to the Corporation not later than one hundred twenty
(120) days after such Deemed Liquidation Event, the Corporation shall use the consideration
received by the Corporation for such Deemed Liquidation Event (net of any retained liabilities
associated with the assets sold or technology licensed, as determined in good faith by the Board of
Directors), together with any other assets of the Corporation available for distribution to its
stockholders, all to the extent permitted by Delaware law governing distributions to stockholders
(the “Available Proceeds”), on the one hundred fiftieth (150th) day after such Deemed Liquidation
Event, to redeem all outstanding shares of Preferred Stock at a price per share equal to the
applicable Liquidation Amount. Notwithstanding the foregoing, in the event of a redemption
pursuant to the preceding sentence, if the Available Proceeds are not sufficient to redeem all
outstanding shares of Preferred Stock, the Corporation shall redeem a pro rata portion of each
holder’s shares of Preferred Stock to the fullest extent of such Available Proceeds, based on the
respective amounts which would otherwise be payable in respect of the shares to be redeemed if
the Available Proceeds were sufficient to redeem all such shares, and shall redeem the remaining
shares as soon as it may lawfully do so under Delaware law governing distributions to
stockholders. Prior to the distribution or redemption provided for in this Section 2.3.2(b), the
Corporation shall not expend or dissipate the consideration received for such Deemed Liquidation
Event, except to discharge expenses incurred in connection with such Deemed Liquidation Event
or in the ordinary course of business.

2.3.3 Amount Deemed Paid or Distributed. The amount deemed paid or
distributed to the holders of capital stock of the Corporation upon any such merger, consolidation,
sale, transfer, exclusive license, other disposition or redemption shall be the cash or the value of
the property, rights or securities to be paid or distributed to such holders pursuant to such Deemed
Liquidation Event. The value of such property, rights or securities shall be determined in good
faith by the Board of Directors.

2.3.4 Allocation of Hscrow and Contingent Consideration. In the event of
a Deemed Liquidation Event pursuant to Section 2.3.1(a)(i), if any portion of the consideration
payable to the stockholders of the Corporation is payable only upon satisfaction of contingencies
(the “Additional Consideration”), the Merger Agreement shall provide that (a) the portion of
such consideration that is not Additional Consideration (such portion, the “Initial Consideration™)
shall be allocated among the holders of capital stock of the Corporation in accordance with
Sections 2.1 and 2.2 as if the Initial Consideration were the only consideration payable in
connection with such Deemed Liquidation Event; and (b) any Additional Consideration which
becomes payable to the stockholders of the Corporation upon satisfaction of such contingencies
shall be allocated among the holders of capital stock of the Corporation in accordance with
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Sections 2.1 and 2.2 afier taking into account the previous payment of the Initial Consideration as
part of the same transaction. For the purposes of this Section 2.3.4, consideration placed into
escrow or retained as a holdback to be available for satisfaction of indemnification or similar
obligations in connection with such Deemed Liquidation Event shall be deemed to be Additional
Consideration.

3. Voting.

3.1 General. On any matter presented to the stockholders of the Corporation for
their action or consideration at any meeting of stockholders of the Corporation (or by written
consent of stockholders in lieu of meeting), each holder of outstanding shares of Preferred Stock
shall be entitled to cast the number of votes equal to the number of whole shares of Common Stock
into which the shares of Preferred Stock held by such holder are convertible as of the record date
for determining stockholders entitled to vote on such matter. Except as provided by law or by the
other provisions of this Restated Certificate, holders of Preferred Stock shall vote together with
the holders of Common Stock as a single class and on an as-converted to Common Stock basis.

3.2 Election of Directors. The holders of record of the shares of Common Stock
and of any other class or series of voting stock (including the Preferred Stock), exclusively and
voting together as a single class, shall be entitled to elect the directors of the Corporation.

3.3 Series Seed Preferred Stock Protective Provisions. At any time when at least
250,000 shares of Series Seed Preferred Stock (subject to appropriate adjustment in the event of
any stock dividend, stock split, combination or other similar recapitalization with respect to the
Series Seed Preferred Stock) are outstanding, the Corporation shall not, either directly or indirectly
by amendment, merger, consolidation, recapitalization, reclassification, or otherwise, do any of the
following without (in addition to any other vote required by law or this Restated Certificate) the
written consent or affirmative vote of the Requisite Holders given in writing or by vote at a
meeting, consenting or voting (as the case may be) separately as a class, and any such act or
transaction entered into without such consent or vote shall be null and void ab initio, and of no
force or effect. In addition, at any time (1) the consent of the holders of Series Seed Preferred
Stock is not required because there are insufficient shares of Series Seed Preferred Stock then
outstanding, and (ii) at least 250,000 shares of Series Seed-2 Preferred Stock (subject to
appropriate adjustment in the event of any stock dividend, stock split, combination or other similar
recapitalization with respect to the Series Seed-2 Preferred Stock) are outstanding, the Corporation
shall not, either directly or indirectly by amendment, merger, consolidation, recapitalization,
reclassification, or otherwise, do any of the following without (in addition to any other vote
required by law or this Restated Certificate) the written consent or affirmative vote of the holders
of a majority of the outstanding shares of the Series Seed-2 Preferred Stock given in writing or by
vote at a meeting, consenting or voting (as the case may be) separately as a class, and any such act
or transaction entered into without such consent or vote shall be nuil and void ab initio, and of no
force or effect.

3.3.1 liquidate, dissolve or wind-up the business and affairs of the
Corporation, effect any merger or consolidation or any other Deemed Liquidation Event, or
consent to any of the foregoing, unless the holders of Series Seed Preferred would receive in such
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Deemed Liquidation Event is at least three times (3x) or greater of the Series Seed Preferred Stock
Original Issue Price on a per-share basis;

3.3.2  amend, alter, or repeal any provision of this Restated Certificate or
the Bylaws of the Corporation; provided, that, no such amendment, alteration, or repeal shall
adversely affect the rights of any holder of Series Seed-2 Preferred Stock in a manner
disproportionate to any adverse effect such amendment, alteration, or repeal would have on the
rights of holders of all Preferred Stock without the consent of the holders of a majority of the
outstanding shares of Series Seed-2 Preferred Stock voting as a separate class;

3.3.3 (1) create, or authorize the creation of, or issue or obligate itself to
issue shares of, or reclassify, any capital stock unless the same ranks junior to, or pari passu with,
the Preferred Stock with respect to its rights, preferences and privileges, or (i1) increase the
authorized number of shares of any class or series of capital stock of the Corporation;

3.3.4 purchase or redeem (or permit any subsidiary to purchase or redeem)
or pay or declare any dividend or make any distribution on, any shares of capital stock of the
Corporation other than (i) redemptions of or dividends or distributions on the Preferred Stock as
expressly authorized herein, (i1) dividends or other distributions payable on the Common Stock
solely in the form of additional shares of Common Stock, and (iii) repurchases of stock from
former employees, officers, directors, consultants or other persons who performed services for the
Corporation or any subsidiary in connection with the cessation of such employment or service at
no greater than the original purchase price thereof;

3.3.5 create, adopt, amend, terminate or repeal any equity (or equity-
linked) compensation plan or amend or waive any of the terms of any option or other grant pursuant
to any such plan;

3.3.6 create, or authorize the creation of, or issue, or authorize the
issuance of any debt security or create any lien or security interest (except for purchase money
liens or statutory liens of landlords, mechanics, materialmen, workmen, warehousemen and other
similar persons arising or incurred in the ordinary course of business) or incur other indebtedness
for borrowed money, including but not limited to obligations and contingent obligations under
guarantees, or permit any subsidiary to take any such action with respect to any debt security lien,
security interest or other indebtedness for borrowed money, if the aggregate indebtedness of the
Corporation and its subsidiaries for borrowed money following such action would exceed
$1,000,000;

3.3.7 enter into or be a party to any transaction with any director, officer
or employee of the Company or any “associate” (as defined in Rule 12b-2 promulgated under the
Securities Exchange Act of 1934, as amended) of any such person; and

3.3.8 sell, assign, license, pledge, or encumber material technology,
intellectual property, or other assets of the Company outside the ordinary course of business.
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4, Optional Conversion.

The holders of the Preferred Stock shall have conversion rights as follows (the
“Conversion Rights”):

4.1 Right to Convert.

4.1.1 Conversion Ratio. Fach share of Preferred Stock shall be
convertible, at the option of the holder thereof, at any time and from time to time, and without the
payment of additional consideration by the holder thereof, into such number of fully paid and non-
assessable shares of Common Stock as is determined by dividing the Original Issue Price by the
Conversion Price (as defined below) in effect at the time of conversion. The “Conversion Price”
for each series of Preferred Stock shall initially be equal to the Original Issue Price for such series
of Preferred Stock. Such initial Conversion Price, and the rate at which shares of Preferred Stock
may be converted into shares of Common Stock, shall be subject to adjustment as provided below.

4.1.2 Termination of Conversion Rights. In the event of a liquidation,
dissolution or winding up of the Corporation or a Deemed Liquidation Event, the Conversion
Rights shall terminate at the close of business on the last full day preceding the date fixed for the
payment of any such amounts distributable on such event to the holders of Preferred Stock;
provided that the foregoing termination of Conversion Rights shall not affect the amount(s)
otherwise paid or payable in accordance with Section 2.1 to holders of Preferred Stock pursuant
to such liquidation, dissolution or winding up of the Corporation or a Deemed Liquidation Event.

4.2  Fractional Shares. No fractional shares of Common Stock shall be issued
upon conversion of the Preferred Stock. In lieu of any fractional shares to which the holder would
otherwise be entitled, the number of shares of Common Stock to be issued upon conversion of the
Preferred Stock shall be rounded to the nearest whole share.

4.3 Mechanics of Conversion,

4.3.1 Notice of Conversion. In order for a holder of Preferred Stock to
voluntarily convert shares of Preferred Stock into shares of Common Stock, such holder shall (a)
provide written notice to the Corporation’s transfer agent at the office of the transfer agent for the
Preferred Stock (or at the principal office of the Corporation if the Corporation serves as its own
transfer agent) that such holder elects to convert all or any number of such holder’s shares of
Preferred Stock and, if applicable, any event on which such conversion is contingent and (b), if
such holder’s shares are certificated, surrender the certificate or certificates for such shares of
Preferred Stock (or, if such registered holder alleges that such certificate has been lost, stolen or
destroyed, a lost certificate affidavit and agreement reasonably acceptable to the Corporation to
indemnify the Corporation against any claim that may be made against the Corporation on account
of the alleged loss, theft or destruction of such certificate), at the office of the transfer agent for
the Preferred Stock (or at the principal office of the Corporation if the Corporation serves as its
own transfer agent). Such notice shall state such holder’s name or the names of the nominees in
which such holder wishes the shares of Common Stock to be issued. Ifrequired by the Corporation,
any certificates surrendered for conversion shall be endorsed or accompanied by a written
instrument or instruments of transfer, in form satisfactory to the Corporation, duly executed by the
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registered holder or his, her or its attorney duly authorized in writing. The close of busmess on the
date of receipt by the transfer agent (or by the Corporation if the Corporation serves as its own
transfer agent) of such notice and, if applicable, certificates (or lost certificate affidavit and
agreement) shall be the time of conversion (the “Conversion Time”), and the shares of Common
Stock issuable upon conversion of the specified shares shall be deemed to be outstanding of record
as of such date. The Corporation shall, as soon as practicable after the Conversion Time (1) issue
and deliver to such holder of Preferred Stock, or to his, her or its nominees, a certificate or
certificates for the number of full shares of Common Stock issuable upon such conversion in
accordance with the provisions hereof and a certificate for the number (if any) of the shares of
Preferred Stock represented by the surrendered certificate that were not converted into Common
Stock, and (i1) pay all declared but unpaid dividends on the shares of Preferred Stock converted.

4.3.2 Reservation of Shares. The Corporation shall at all times when the
Preferred Stock shall be outstanding, reserve and keep available out of its authorized but unissued
capital stock, for the purpose of effecting the conversion of the Preferred Stock, such number of
its duly authorized shares of Common Stock as shall from time to time be sufficient to effect the
conversion of all outstanding Preferred Stock; and if at any time the number of authorized but
unissued shares of Common Stock shall not be sufficient to effect the conversion of all then
outstanding shares of the Preferred Stock, the Corporation shall take such corporate action as may
be necessary to increase its authorized but unissued shares of Common Stock to such number of
shares as shall be sufficient for such purposes, including, without limitation, engaging in best
efforts to obtain the requisite stockholder approval of any necessary amendment to this Restated
Certificate. Before taking any action which would cause an adjustment reducing the Conversion
Price below the then par value of the shares of Common Stock issuable upon conversion of the
Preferred Stock, the Corporation will take any corporate action which may, in the opinion of its
counsel, be necessary in order that the Corporation may validly and legally issue fully paid and
non-assessable shares of Common Stock at such adjusted Conversion Price,

4.3.3 Effect of Conversion. All shares of Preferred Stock which shall have
been surrendered for conversion as herein provided shall no longer be deemed to be outstanding
and all rights with respect to such shares shall immediately cease and terminate at the Conversion
Time, except only the right of the holders thereof to receive shares of Common Stock in exchange
therefor and to receive payment of any dividends declared but unpaid thereon. Any shares of
Preferred Stock so converted shall be retired and cancelled and may not be reissued as shares of
such series, and the Corporation may thereafter take such appropriate action (without the need for
stockholder action) as may be necessary to reduce the authorized number of shares of Preferred
Stock accordingly.

4.3.4 No Further Adjustment. Upon any such conversion, no adjustment
to the Conversion Price shall be made for any declared but unpaid dividends on the Preferred Stock
surrendered for conversion or on the Common Stock delivered upon conversion.

4.3.5 Taxes. The Corporation shall pay any and all issue and other similar
taxes that may be payable in respect of any issuance or delivery of shares of Common Stock upon
conversion of shares of Preferred Stock pursuant to this Section 4. The Corporation shall not,
however, be required to pay any tax which may be payable in respect of any transfer involved in
the issuance and delivery of shares of Common Stock in a name other than that in which the shares
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of Preferred Stock so converted were registered, and no such issuance or delivery shall be made
unless and until the person or entity requesting such issuance has paid to the Corporation the
amount of any such tax or has established, to the satisfaction of the Corporation, that such tax has
been paid.

4.4 Adiustments to Conversion Price for Diluting Issues.

4.4.1 Special Definitions. For purposes of this Article Fourth, the
following definitions shall apply:

(a) “Additional Shares of Common Stock” shall mean all
shares of Common Stock issued (or, pursuant to Section 4.4.3 below, deemed to be issued) by the
Corporation after the Original Issue Date, other than (1) the following shares of Common Stock
and (2) shares of Common Stock deemed issued pursuant to the following Options and Convertible
Securities (clauses (1) and (2), collectively, “Exempted Securities”):

(i) as to any series of Preferred Stock, shares of
Common Stock, Options or Convertible Securities issued as a dividend or distribution on such
series of Preferred Stock;

(i1)  shares of Common Stock, Options or Convertible
Securities issued by reason of a dividend, stock split, split-up or other distribution on shares of
Common Stock that is covered by Section 4.5, 4.6, 4.7 or 4.8;

(iii)  shares of Common Stock or Options issued to
employees or directors of, or consultants or advisors to, the Corporation or any of its subsidiaries
pursuant to a plan, agreement or arrangement approved by the Board of Directors; or

(iv)  shares of Common Stock or Convertible Securities
actually issued upon the exercise of Options or shares of Common Stock actually issued upon the
conversion or exchange of Convertible Securities, in each case provided such issuance is pursuant
to the terms of such Option or Convertible Security; or

v) shares of Common Stock, Options or Convertible
Securities issued to banks, equipment lessors or other financial institutions, or to real property
lessors, pursuant to a debt financing, equipment leasing or real property leasing transaction
approved by the Board of Directors.

(b) “Convertible Securities” shall mean any evidences of
mdebtedness, shares or other securities directly or indirectly convertible into or exchangeable for
Common Stock, but excluding Options.

(©) “Option” shall mean rights, options or warrants to subscribe
for, purchase or otherwise acquire Common Stock or Convertible Securities.

(d) “Original Issue Date” shall mean the first date following
the date the first share of Series Seed Preferred Stock was issued.

10
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442 No Adjustment of Conversion Price. No adjustment in the
Conversion Price shall be made as the result of the issuance or deemed issuance of Additional
Shares of Common Stock if the Corporation receives written notice from the Requisite Holders
agreeing that no such adjustment shall be made as the result of the issuance or deemed issuance of
such Additional Shares of Common Stock.

443 Deemed Issue of Additional Shares of Common Stock.

(a) If the Corporation at any time or from time to time after the
Original Issue Date shall issue any Options or Convertible Securities (excluding Options or
Convertible Securities which are themselves Exempted Securities) or shall fix a record date for the
determination of holders of any class of securities entitled to receive any such Options or
Convertible Securities, then the maximum number of shares of Common Stock (as set forth in the
instrument relating thereto, assuming the satisfaction of any conditions to exercisability,
convertibility or exchangeability but without regard to any provision contained therein for a
subsequent adjustment of such number) issuable upon the exercise of such Options or, in the case
of Convertible Securities and Options therefor, the conversion or exchange of such Convertible
Securities, shall be deemed to be Additional Shares of Common Stock issued as of the time of such
issue or, in case such a record date shall have been fixed, as of the close of business on such record
date.

(b)  If the terms of any Option or Convertible Security, the
issuance of which resuited m an adjustment to the Conversion Price pursuant to the terms of
Section 4.4.4, are revised as a result of an amendment to such terms or any other adjustment
pursuant to the provisions of such Option or Convertible Security (but excluding automatic
adjustments to such terms pursuant to anti-dilution or similar provisions of such Option or
Convertible Security) to provide for either (1) any increase or decrease in the number of shares of
Common Stock issuable upon the exercise, conversion and/or exchange of any such Option or
Convertible Security or (2) any increase or decrease in the consideration payable to the Corporation
upon such exercise, conversion and/or exchange, then, effective upon such increase or decrease
becoming effective, the Conversion Price computed upon the original issue of such Option or
Convertible Security (or upon the occurrence of a record date with respect thereto) shall be
readjusted to such Conversion Price as would have obtained had such revised terms been in effect
upon the original date of issuance of such Option or Convertible Security. Notwithstanding the
foregoing, no readjustment pursuant to this clause (b) shall have the effect of increasing the
Conversion Price to an amount which exceeds the lower of (1) the Conversion Price 1n effect
immediately prior to the original adjustment made as a result of the issuance of such Option or
Convertible Security, or (i1) the Conversion Price that would have resulted from any issuances of
Additional Shares of Common Stock (other than deemed issuances of Additional Shares of
Common Stock as a result of the issuance of such Option or Convertible Security) between the
original adjustment date and such readjustment date.

(©) If the terms of any Option or Convertible Security
(excluding Options or Convertible Securities which are themselves Exempted Securities), the
issuance of which did not result in an adjustment to the Conversion Price pursuant to the terms of
Section 4.4.4 (either because the consideration per share (determined pursuant to Section 4.4.5) of
the Additional Shares of Common Stock subject thereto was equal to or greater than the

11

Meta Platforms, Inc. - Ex. 1002
Page 382



Conversion Price then in effect, or because such Option or Convertible Security was 1ssued before
the Original Issue Date), are revised afier the Original Issue Date as a result of an amendment to
such terms or any other adjustment pursuant to the provisions of such Option or Convertible
Security (but excluding automatic adjustments to such terms pursuant to anti-dilution or similar
provisions of such Option or Convertible Security) to provide for either (1) any increase in the
number of shares of Common Stock issuable upon the exercise, conversion or exchange of any
such Option or Convertible Security or (2) any decrease in the consideration payable to the
Corporation upon such exercise, conversion or exchange, then such Option or Convertible
Security, as so amended or adjusted, and the Additional Shares of Common Stock subject thereto
(determined in the manner provided in Section 4.4.3(a) shall be deemed to have been issued
effective upon such increase or decrease becoming effective.

(d) Upon the expiration or termination of any unexercised
Option or unconverted or unexchanged Convertible Security (or portion thereof) which resulted
(either upon its original issuance or upon arevision of its terms) in an adjustment to the Conversion
Price pursuant to the terms of Section 44.4, the Conversion Price shall be readjusted to such
Conversion Price as would have obtamed had such Option or Convertible Security (or portion
thereof) never been issued.

(e) If the number of shares of Common Stock issuable upon the
exercise, conversion and/or exchange of any Option or Convertible Security, or the consideration
payable to the Corporation upon such exercise, conversion and/or exchange, is calculable at the
time such Option or Convertible Security is issued or amended but is subject to adjustment based
upon subsequent events, any adjustment to the Conversion Price provided for in this Section 4.4.3
shall be effected at the time of such issuance or amendment based on such number of shares or
amount of consideration without regard to any provisions for subsequent adjustments (and any
subsequent adjustments shall be treated as provided in clauses (b) and (c) of this Section 4.4.3). If
the number of shares of Common Stock issuable upon the exercise, conversion and/or exchange
of any Option or Convertible Security, or the consideration payable to the Corporation upon such
exercise, conversion and/or exchange, cannot be calculated at all at the time such Option or
Convertible Security is issued or amended, any adjustment to the Conversion Price that would
result under the terms of this Section 4.4.3 at the time of such issuance or amendment shall instead
be effected at the time such number of shares and/or amount of consideration is first calculable
{even if subject to subsequent adjustments), assuming for purposes of calculating such adjustment
to the Conversion Price that such issuance or amendment took place at the time such calculation
can first be made.

444 Adjustment of Conversion Price Upon Issuance of Additional
Shares of Common Stock. In the event the Corporation shall at any time after the Original Issue
Date issue Additional Shares of Common Stock (including Additional Shares of Common Stock
deemed to be issued pursuant to Section 4.4.3), without consideration or for a consideration per
share less than the Conversion Price in effect immediately prior to such issuance or deemed
issuance, then the Conversion Price shall be reduced, concurrently with such issue, to a price
{calculated to the nearest one-hundredth of a cent) determined in accordance with the following
formula:

CP=CPi*(A+B)+(A+0C).
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For purposes of the foregoing formula, the following definitions shall apply:

(a) “CP2” shall mean the Conversion Price in effect
tmmediately after such issuance or deemed issuance of Additional Shares of Common Stock

(b) “CP1” shall mean the Conversion Price in effect
immediately prior to such issuance or deemed issuance of Additional Shares of Common Stock;

(<) “A” shall mean the number of shares of Common Stock
outstanding mmmediately prior to such issuance or deemed issuance of Additional Shares of
Common Stock (treating for this purpose as outstanding all shares of Common Stock issuable upon
exercise of Options outstanding immediately prior to such issuance or deemed issuance or upon
conversion or exchange of Convertible Securities (including the Preferred Stock) outstanding
(assuming exercise of any outstanding Options therefor) immediately prior to such issue);

(d) “B” shall mean the number of shares of Common Stock that
would have been issued if such Additional Shares of Common Stock had been issued or deemed
issued at a price per share equal to CP; (determined by dividing the aggregate consideration
recetved by the Corporation in respect of such issue by CPy); and

(e) “C” shall mean the number of such Additional Shares of
Common Stock issued in such transaction.

4.4.5 Determination of Consideration. For purposes of this Section 4.4,
the consideration received by the Corporation for the issuance or deemed issuance of any
Additional Shares of Common Stock shall be computed as follows:

(a) Cash and Property. Such consideration shall:

(1) msofar as it consists of cash, be computed at the
aggregate amount of cash received by the Corporation, excluding amounts paid or payable for
accrued interest;

(1)  insofar as it consists of property other than cash, be
computed at the fair market value thereof at the time of such issue, as determined in good faith by
the Board of Directors; and

(iii)  in the event Additional Shares of Common Stock are
issued together with other shares or securities or other assets of the Corporation for consideration
which covers both, be the proportion of such consideration so received, computed as provided in
clauses (i) and (ii) above, as determined in good faith by the Board of Directors.

(b) Options and Convertible Securities. The consideration per
share received by the Corporation for Additional Shares of Common Stock deemed to have been
issued pursuant to Section 4.4.3, relating to Options and Convertible Securities, shall be
determined by dividing:
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(1) The total amount, if any, received or receivable by
the Corporation as consideration for the issue of such Options or Convertible Securities, plus the
minimum aggregate amount of addittonal consideration (as set forth in the instruments relating
thereto, without regard to any provision contained therein for a subsequent adjustment of such
consideration) payable to the Corporation upon the exercise of such Options or the conversion or
exchange of such Convertible Securities, or in the case of Options for Convertible Securities, the
exercise of such Options for Convertible Securities and the conversion or exchange of such
Convertible Securities, by

(il)  the maximum number of shares of Common Stock
(as set forth in the instruments relating thereto, without regard to any provision contained therein
for a subsequent adjustment of such number) issuable upon the exercise of such Options or the
conversion or exchange of such Convertible Securities, or in the case of Options for Convertible
Securities, the exercise of such Options for Convertible Securities and the conversion or exchange
of such Convertible Securities.

4.4.6 Multiple Closing Dates. In the event the Corporation shall issue on
more than one date Additional Shares of Common Stock that are a part of one transaction or a
series of related transactions and that would result in an adjustment to the Conversion Price
pursuant to the terms of Section 4.4.4, and such issuance dates occur within a period of no more
than ninety (90) days from the first such issuance to the final such issuance, then, upon the final
such 1ssuance, the Conversion Price shall be readjusted to give effect to all such issuances as if
they occurred on the date of the first such issuance (and without giving effect to any additional
adjustments as a result of any such subsequent issuances within such period).

4.5  Adjustment for Stock Splits and Combinations. If the Corporation shall at
any time or from time to time afier the Original Issue Date effect a subdivision of the outstanding
Common Stock, the Conversion Price in effect immediately before that subdivision shall be
proportionately decreased so that the number of shares of Common Stock issuable on conversion
of each share of such series shall be increased in proportion to such increase in the aggregate
number of shares of Common Stock outstanding. If the Corporation shall at any time or from time
to time after the Original Issue Date combine the outstanding shares of Common Stock, the
Conversion Price m effect immediately before the combination shall be proportionately increased
so that the number of shares of Common Stock issuable on conversion of each share of such series
shall be decreased in proportion o such decrease in the aggregate number of shares of Common
Stock outstanding. Any adijustment under this Section shall become effective at the close of
business on the date the subdivision or combination becomes effective.

4.6  Adjustment for Certain Dividends and Distributions. In the event the
Corporation at any time or from time to time after the Original Issue Date shall make or issue, or
fix a record date for the determination of holders of Common Stock entitied to receive, a dividend
or other distribution payable on the Common Stock in additional shares of Common Stock, then
and in each such event the Conversion Price in effect immediately before such event shall be
decreased as of the time of such issuance or, in the event such a record date shall have been fixed,
as of the close of business on such record date, by multiplying the Conversion Price then in effect
by a fraction:
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(1)  the numerator of which shall be the total number of shares of
Common Stock issued and outstanding immediately prior to the time of such issuance or the close
of business on such record date, and

(2) the denominator of which shall be the total number of shares of
Common Stock issued and outstanding immediately prior to the time of such issuance or the close
of business on such record date plus the number of shares of Common Stock issuable in payment
of such dividend or distribution.

Notwithstanding the foregoing (a) if such record date shall have been fixed and such dividend is
not fully paid or if such distribution is not fully made on the date fixed therefor, the Conversion
Price shall be recomputed accordingly as of the close of business on such record date and thereafter
the Conversion Price shall be adjusted pursuant to this Section as of the time of actual payment of
such dividends or distributions; and (b) that no such adjustment shall be made if the holders of
Preferred Stock simultaneously receive a dividend or other distribution of shares of Common Stock
in a number equal to the number of shares of Common Stock as they would have received if all
outstanding shares of Preferred Stock had been converted into Common Stock on the date of such
event.

4.7 Adjustments for Other Dividends and Distributions. In the event the
Corporation at any time or from time to time after the Oniginal Issue Date shall make or issue, or
fix a record date for the determination of holders of Common Stock entitled to receive, a dividend
or other distribution payable in securities of the Corporation (other than a distribution of shares of
Common Stock in respect of outstanding shares of Common Stock) or in other property and the
provisions of Section 1 do not apply to such dividend or distributton, then and in each such event
the holders of Preferred Stock shall receive, simuitaneously with the distribution to the holders of
Common Stock, a dividend or other distribution of such securities or other property in an amount
equal to the amount of such securities or other property as they would have received if all
outstanding shares of Preferred Stock had been converted into Common Stock on the date of such
event,

4.8  Adjustment for Merger or Reorganization, etc. Subject to the provisions of
Section 2.3, if there shall occur any reorganization, recapitalization, reclassification, consolidation
or merger involving the Corporation in which the Common Stock (but not the Preferred Stock) is
converted into or exchanged for securities, cash or other property (other than a transaction covered
by Sections 44, 4.6 or 4.7), then, following any such reorganization, recapitalization,
reclassification, consolidation or merger, each share of Preferred Stock shall thereafier be
convertible in lieu of the Common Stock into which it was convertible prior to such event into the
kind and amount of securities, cash or other property which a holder of the number of shares of
Common Stock of the Corporation issuable upon conversion of one (1) share of Preferred Stock
immediately prior to suchreorganization, recapitalization, reclassification, consolidation or merger
would have been entitled to receive pursuant to such transaction; and, in such case, appropriate
adjustment (as determined in good faith by the Board of Directors) shall be made in the application
of the provisions in this Section 4 with respect to the rights and interests thereafter of the holders
of the Preferred Stock, to the end that the provisions set forth in this Section 4 (including provisions
with respect to changes in and other adjustments of the Conversion Price) shall thereafter be
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applicable, as nearly as reasonably may be, in relation to any securities or other property thereafter
deliverable upon the conversion of the Preferred Stock.

4.9  Certificate as to Adjustments. Upon the occurrence of each adjustment or
readjustment of the Conversion Price pursuant to this Section 4, the Corporation at its expense
shall, as promptly as reasonably practicable but in any event not later than ten (10) days thereafier,
compute such adjustment or readjustment in accordance with the terms hereof and furnish to each
holder of Preferred Stock a certificate setting forth such adjustment or readjustment (including the
kind and amount of securities, cash or other property into which the Preferred Stock is convertible)
and showing in detail the facts upon which such adjustment or readjustment is based. The
Corporation shall, as promptly as reasonably practicable after the written request at any time of
any holder of Preferred Stock (but in any event not later than ten (10) days thereafter), furnish or
cause to be furnished to such holder a certificate setting forth (i) the Conversion Price then in
effect, and (i1) the number of shares of Common Stock and the amount, if any, of other securities,
cash or property which then would be received upon the conversion of Preferred Stock.

410 Notice of Record Date. In the event:

(a) the Corporation shall take a record of the holders of its Common
Stock (or other capital stock or securities at the time issuable upon conversion of the Preferred
Stock) for the purpose of entitling or enabling them to receive any dividend or other distribution,
or to receive any right to subscribe for or purchase any shares of capital stock of any class or any
other securities, or to receive any other security; or

(b) of any capital reorganization of the Corporation, any reclassification
of the Common Stock of the Corporation, or any Deemed Liquidation Event; or

{c) of the voluntary or involuntary dissolution, liquidation or winding-
up of the Corporation,

then, and in each such case, the Corporation will send or cause to be sent to the holders of the
Preferred Stock a notice specifying, as the case may be, (i) the record date for such dividend,
distribution or right, and the amount and character of such dividend, distribution or right, or (ii)
the effective date on which such reorganization, reclassification, consolidation, merger, transfer,
dissolution, liquidation or winding-up is proposed to take place, and the time, if any is to be fixed,
as of which the holders of record of Common Stock (or such other capital stock or securities at the
time 1ssuable upon the conversion of the Preferred Stock) shall be entatled to exchange their shares
of Common Stock (or such other capital stock or securities) for securities or other property
deliverable upon such reorganization, reclassification, consolidation, merger, transfer, dissolution,
liquidation or winding-up, and the amount per share and character of such exchange applicable to
the Preferred Stock and the Common Stock. Such notice shall be sent at least 10 days prior to the
record date or effective date for the event specified in such notice.

5. Mandatory Conversion.

5.1 Trigger Events. Upon either (a) the closing of the sale of shares of Common
Stock to the public in a firm-commitment underwritien public offering pursuant to an effective
registration statement under the Securities Act of 1933, as amended, resulting in at least
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$30,000,000 of gross proceeds to the Corporation and in connection with such offering the
Common Stock is listed for trading on the Nasdaq Stock Market’s National Market, the New York
Stock Exchange or another exchange or marketplace approved the Board of Directors, or (b) the
date and time, or the occurrence of an event, specified by vote or written consent of the Requisite
Holders (the time of such closing or the date and time specified or the time of the event specified
in such vote or written consent is referred to herein as the “Mandatory Conversion Time”), then
(1) all outstanding shares of Preferred Stock shall automatically be converted into shares of
Common Stock, at the then effective conversion rate as calculated pursuant to Section 4.1.1 and
(11) such shares may not be reissued by the Corporation.

5.2 Procedural Requirements. All holders of record of shares of Preferred Stock
shall be sent written notice of the Mandatory Conversion Time and the place designated for
mandatory conversion of all such shares of Preferred Stock pursuant to this Section 5. Such notice
need not be sent in advance of the occurrence of the Mandatory Conversion Time. Upon receipt of
such notice, each holder of shares of Preferred Stock in certificated form shall surrender his, her
or its certificate or certificates for all such shares (or, if such holder alleges that such certificate
has been lost, stolen or destroyed, a lost certificate affidavit and agreement reasonably acceptable
to the Corporation to indemnify the Corporation against any claim that may be made against the
Corporation on account of the alleged loss, theft or destruction of such certificate) to the
Corporation at the place designated in such notice. If so required by the Corporation, any
certificates surrendered for conversion shall be endorsed or accompanied by written instrument or
instruments of transfer, in form satisfactory o the Corporation, duly executed by the registered
holder or by his, her or its attomey duly authorized in writing. All rights with respect to the
Preferred Stock converted pursuant to Section 5.1, including the rights, if any, to receive notices
and vote (other than as a holder of Common Stock), will terminate at the Mandatory Conversion
Time (notwithstanding the failure of the holder or holders thereof to surrender any certificates at
or prior to such time), except only the rights of the holders thereof, upon surrender of any certificate
or certificates of such holders (or lost certificate affidavit and agreement) therefor, to receive the
items provided for in the next sentence of this Section 5.2. As soon as practicable after the
Mandatory Conversion Time and, if applicable, the surrender of any certificate or certificates (or
lost certificate affidavit and agreement) for Preferred Stock, the Corporation shall (a) issue and
deliver to such holder, or to his, her or its nominees, a certificate or certificates for the number of
full shares of Common Stock issuable on such conversion in accordance with the provisions
hereof, and (b) pay any declared but unpaid dividends on the shares of Preferred Stock converted.
Such converted Preferred Stock shall be retired and cancelled and may not be reissued as shares
of such series, and the Corporation may thereafter take such appropriate action (without the need
for stockholder action) as may be necessary to reduce the authorized number of shares of Preferred
Stock accordingly.

6. Redemption. The Preferred Stock is not redeemable at the option of the holder
thereof.

7. Redeemed or Otherwise Acquired Shares. Any shares of Preferred Stock that are
redeemed, converted or otherwise acquired by the Corporation or any of its subsidiaries shall be
automatically and immediately cancelled and retired and shall not be reissued, sold or transferred.
Neither the Corporation nor any of its subsidiaries may exercise any voting or other rights granted
to the holders of Preferred Stock following redemption, conversion or acquisition.
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8. Waiver. Except as otherwise set forth herein, any of the rights, powers, preferences
and other terms of the Preferred Stock set forth herein may be waived on behalf of all holders of
Preferred Stock by the affirmative written consent or vote of the holders of a majority of the shares
of Preferred Stock then outstanding; provided, that, no such watver shall adversely affect the rights
of any holder of Series Seed-2 Preferred Stock in a manner disproportionate to any adverse effect
such waiver would have on the rights of holders of all Preferred Stock without the consent of the
holders of a majority of the outstanding shares of Series Seed-2 Preferred Stock voting as a separate
class.

9. Notices. Any notice required or permitted by the provisions of this Article Fourth
to be given to a holder of shares of Preferred Stock shall be mailed, postage prepaid, to the post
office address last shown on the records of the Corporation, or given by electronic communication
in compliance with the provisions of the General Corporation Law, and shall be deemed sent upon
such mailing or electronic transmission.

FIFTH: Subject to any additional vote required by this Restated Certificate or Bylaws, in
furtherance and not in himitation of the powers conferred by statute, the Board of Directors is
expressly authorized to make, repeal, alter, amend and rescind any or all of the Bylaws of the
Corporation.

SIXTH: Subject to any additional vote required by this Restated Certificate, the number
of directors of the Corporation shall be determined in the manner set forth in the Bylaws of the
Corporation Each director shall be entitled to one vote on each matter presented to the Board of
Directors.

SEVENTH: Elections of directors need not be by written ballot uniess the Bylaws of the
Corporation shall so provide.

EIGHTH: Meetings of stockholders may be held within or without the State of Delaware,
as the Bylaws of the Corporation may provide. The books of the Corporation may be kept outside
the State of Delaware at such place or places as may be designated from time to time by the Board
of Directors or in the Bylaws of the Corporation.

NINTH: To the fullest extent permitted by law, a director of the Corporation shall not be
personally liable to the Corporation or its stockholders for monetary damages for breach of
fiduciary duty as a director. If the General Corporation Law or any other law of the State of
Delaware is amended after approval by the stockholders of this Article Ninth to authorize corporate
action further eliminating or limiting the personal hability of directors, then the liability of a
director of the Corporation shall be eliminated or limited to the fullest extent permitted by the
General Corporation Law as so amended.

Any repeal or modification of the foregoing provisions of this Article Ninth by the
stockholders of the Corporation shall not adversely affect any right or protection of a director of
the Corporation existing at the time of, or increase the liability of any director of the Corporation
with respect to any acts or omissions of such director occurring prior to, such repeal or
modification.
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TENTH: To the fullest extent permitted by applicable law, the Corporation is authorized to
provide indemnification of (and advancement of expenses to) directors, officers and agents of the
Corporation (and any other persons to which General Corporation Law permits the Corporation to
provide indemnification) through Bylaw provisions, agreements with such agents or other persons,
vote of stockholders or disinterested directors or otherwise, in excess of the indemnification and
advancement otherwise permitied by Section 145 of the General Corporation Law.

Any amendment, repeal or modification of the foregoing provisions of this Article Tenth
shall not (a) adversely affect any right or protection of any director, officer or other agent of the
Corporation existing at the time of such amendment, repeal or modification or (b) increase the
liability of any director of the Corporation with respect to any acts or omissions of such director,
officer or agent occurring prior to, such amendment, repeal or modification.

ELEVENTH: The Corporation renounces, to the fullest extent permitted by law, any
interest or expectancy of the Corporation in, or in being offered an opportunity to participate in,
any Excluded Opportunity. An “Excluded Opportunity” is any matter, transaction or interest that
is presented to, or acquired, created or developed by, or which otherwise comes into the possession
of (i) any director of the Corporation who is not an employee of the Corporation or any of its
subsidiaries, or (1) any holder of Preferred Stock or any partner, member, director, stockholder,
employee, affiliate or agent of any such holder, other than someone who is an employee of the
Corporation or any of its subsidiaries (collectively, the persons referred to in clauses (i) and (i) are
“Covered Persons”), unless such matter, transaction or interest is presented to, or acquired,
created or developed by, or otherwise comes into the possession of, a Covered Person expressly
and solely in such Covered Person’s capacity as a director of the Corporation while such Covered
Person is performing services in such capacity. Any repeal or modification of this Article Eleventh
will only be prospective and will not affect the rights under this Article Eleventh in effect at the
time of the occurrence of any actions or omissions to act giving rise to liability. Notwithstanding
anything to the contrary contained elsewhere in this Restated Certificate, the affirmative vote of
the holders of a majority of the shares of Series Seed Preferred Stock then outstanding will be
required to amend or repeal, or to adopt any provisions inconsistent with, this Article Eleventh.

TWELFTH: Unless the Corporation consents in writing to the selection of an alternative
forum, the Court of Chancery in the State of Delaware shall be the sole and exclusive forum for
any stockholder (including a beneficial owner) to bring (i) any derivative action or proceeding
brought on behalf of the Corporation, (if) any action asserting a claim of breach of fiduciary duty
owed by any director, officer or other employee of the Corporation to the Corporation or the
Corporation’s stockholders, (iii) any action asserting a claim against the Corporation, its directors,
officers or employees arising pursuant to any provision of the Delaware General Corporation Law
or the Corporation’s certificate of incorporation or bylaws or (iv) any action asserting a claim
against the Corporation, its directors, officers or employees governed by the internal affairs
doctrine, except for, as to each of (i) through (iv) above, any claim as to which the Court of
Chancery determines that there is an indispensable party not subject to the jurisdiction of the Court
of Chancery (and the indispensable party does not consent to the personal jurisdiction of the Court
of Chancery within ten (10) days following such determination), which is vested in the exclusive
jurisdiction of a court or forum other than the Court of Chancery, or for which the Court of
Chancery does not have subject matter jurisdiction. If any provision or provisions of this Article
Twelfth shall be held to be invalid, illegal or unenforceable as applied to any person or entity or
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circumstance for any reason whatsoever, then, to the fullest extent permitted by law, the validity,
legality and enforceability of such provisions in any other circumstance and of the remaining
provisions of this Article Twelfth (including, without limitation, each portion of any sentence of
this Article Twelfth containing any such provision held to be invalid, illegal or unenforceable that
is not itself held to be invalid, illegal or unenforceable) and the application of such provision to
other persons or entities and circumstances shall not in any way be affected or impaired thereby,

THIRTEENTH: For purposes of Section 500 of the California Corporations Code (to the
extent applicable), in connection with any repurchase of shares of Common Stock permitted under
this Restated Certificate from employees, officers, directors or consultants of the Corporation in
connection with a termination of employment or services pursuant to agreements or arrangements
approved by the Board of Directors (in addition to any other consent required under this Restated
Certificate), such repurchase may be made without regard to any “preferential dividends arrears
amount” or “preferential rights amount” (as those terms are defined in Section 500 of the California
Corporations Code). Accordingly, for purposes of making any caiculation under California
Corporations Code Section 500 in connection with such repurchase, the amount of any
“preferential dividends arrears amount” or “preferential rights amount” (as those terms are defined
therein) shail be deemed to be zero (0).

3. That the foregoing amendment and restatement was approved by the holders of the
requisite number of shares of this corporation in accordance with Section 228 of the General
Corporation Law.

4, That this Certificate of Incorporation, which restates and integrates and further
amends the provisions of this Corporation’s Certificate of Incorporation, has been duly adopted in
accordance with Sections 242 and 245 of the General Corporation Law.

[Signature Page Follows]
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IN WITNESS WHEREOF, this Amended and Restated Certificate of Incorporation has
been executed by a duly authorized officer of this corporation on this 2" day of July, 2024,

By: /s/Ethan Fieldman
Ethan Fieldman
Chief Executive Officer
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Inventor(s) . Ethan Fieldman
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Art Unit . 2175
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Title . Hand Control Interfaces and Methods in Virtual Reality

Environments

Via EFS-Web

Attn : Certificate of Correction Branch
P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR CERTIFICATE OF CORRECTION PURSUANT TO
35 U.S. Code § 255 AND CFR 1.323

Dear Commissioner:

This request is for the issuance of a Certificate of Correction for U.S. Patent No.

11,531,448, in order to correct the following errors:
In the Claims

Claim 1, Col. 5, Line 25, “virtual hardware device” should read --virtual

reality hardware device--.

Claim 1, Col. 5, Line 31, “software icons” should read --software application
icons--.

Claim 1, Col. 5, Line 35, “the application icon” should read --the at least one

software application icon--.

Claim 8, Col. 6, Line 1, “virtual hardware device” should read --virtual reality

hardware device--.
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Patent No. 11,531,448
Request for Certificate of Correction dated November 8, 2025

This Request corrects mistakes as set forth in included Form PTO/SB/44 of a
clerical or typographical nature, or of minor character, and resulted from an error made in

good faith by patentee(s).

If any unaccounted-for petitions or fees are necessary, please consider this a
request for the same and an authorization to charge Deposit Account No. 50-1662
accordingly. Any deficiency or overpayment may also be applied to Deposit Account No.
50-1662.

Respectfully submitted,

Date: November 8, 2025 /Eric J. Hanson/
Eric J. Hanson
Registration No. 44,738

POLSINELLI PC

1201 West Peachtree Street NW, Suite 1100
Atlanta, GA 30309

Direct Telephone No.: (404) 253-6276
patentdocketing@polsinelli.com
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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)
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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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ISSUE DATE : December 20, 2022
INVENTOR(S) : Ethan Fieldman

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
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In the Claims

Claim 1, Col. 5, Line 25, “virtual hardware device” should read --virtual reality hardware device--.

Claim 1, Col. 5, Line 31, “software icons” should read --software application icons--.

Claim 1, Col. 5, Line 35, “the application icon” should read --the at least one software application icon--.

Claim 8, Col. 6, Line 1, “virtual hardware device” should read --virtual reality hardware device--.
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If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

Meta Platforms, Inc. - Ex. 1002
Page 399



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
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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), hitps:/ S www. govinfo.gov/content/pke/FR-2013-03-29/pdt/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; 6) a court, magistrate, or administrative tribunal, in the course of presenting
evidence, including disclosures to 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 GSA 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 10) the Office of Management and Budget (OMB) for
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.
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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 NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
17/830,109 06/01/2022 Ethan Fieldman 114784-729016 3149
27148 7590 ) 11/25/2025 | EXAMINER
POLSINELLI PC (Main Customer Number)
PO BOX 140310 RODRIGUEZ, DANIEL
KANSAS CITY, MO 64114-0310
| ART UNIT | PAPER NUMBER
2175
| NOTIFICATION DATE | DELIVERY MODE
11/25/2025 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):

patentdocketing(@polsinelli.com
uspt@polsinelli.com

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

Patent No.: 11531448

Issue Date: 12/20/2022
Appl. No.:  17/830,109
Filed: 06/01/2022

PART (A) RESPONSE FOR CERTIFICATES OF CORRECTION

This is a decision on the Certificate of Correction request filed 08 November 2025,

The request for issuance of Certificate of Correction for the above-identified correction(s) under the
provisions of 37 CFR 1.322 and/or 1.323 is hereby:

(Check one)
Approved O Approved in Part O Denied

Comments:

PART (B) PETITION UNDER 37 CFR 1.324 OR 37 CFR 1.48

O This is a decision on the petition filed to correct inventorship under 37 CFR 1.324.

O This is a decision on the request under 37 CFR 1.48, petition filed . In view of the fact
that the patent has already issued, the request under 37 CFR 1.48 has been treated as a petition to
correct inventorship under 37 CFR 1.324.

The petition is hereby: (J Granted U Dismissed

Comment:

The patented filed is being forwarded to Certificate of Corrections Branch for issuance of a certificate
naming only the actual inventor or inventors.

/STEPHEN S HONG/

Supervisory Patent Examiner, Art Unit 2178
Technology Center 2100

Phone: (571) 272-4124

Certificates of Correction Branch email: CustomerServiceCoC@uspto.gov CoC Central Phone Number: (703) 756-1814
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 11,531,448 B1 Page 1 of 1
APPLICATION NO. - 17/830109

DATED : December 20, 2022

INVENTOR(S) : Ethan Fieldman

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

Claim 1, Column 5, Line 25, “virtual hardware device” should read --virtual reality hardware
device--.

Claim 1, Column 5, Line 31, “software icons” should read --software application icons--.

Claim 1, Column 5, Line 35, “the application icon” should read --the at least one software application
icon--.

Claim 8, Column 6, Line 1, “virtual hardware device” should read --virtual reality hardware device--.

Signed and Sealed this
Sixteenth Day of December, 2025
oot ./‘ e

e &

John A. Squires
Director of the United States Patent and Trademark Office
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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 NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
17/830,109 06/01/2022 Ethan Fieldman 114784-729016 3149
27148 7590 ) 12/16/2025 | EXAMINER
POLSINELLI PC (Main Customer Number)
PO BOX 140310 RODRIGUEZ, DANIEL
KANSAS CITY, MO 64114-0310
| ART UNIT | PAPER NUMBER
2175
| NOTIFICATION DATE | DELIVERY MODE
12/16/2025 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):

patentdocketing(@polsinelli.com
uspt@polsinelli.com

PTOL-90A (Rev. 04/07)
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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 NO. ISSUE DATE

PATENT NO.

17/830,109 16-Dec-2025

POLSINELLI PC (Main Customer Number)
KANSAS CITY, MO 64114-0310

11531448

ELECTRONIC CERTIFICATE OF CORRECTION NOTIFICATION

Your electronic certificate of correction is now available, and can be accessed via Patent Center at https://

patentcenter.uspto.gov.

The electronic certificate of correction is the official certificate of correction under 35 U.S.C. 254 or 255. For more

information, please visit https://www.uspto.gov/electronicgrants.

page 1 of 1
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Case 7:26-cv-00123-DC-DTG

AQO 120 (Rev. 08/10)

Document 3 Filed 04/02/26  Page lofl

TO- Mail Stop 8 REPORT ON THE
‘ Director of the U.S, Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-145¢ TRADEMARK
In Compliance with 35 U.5.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Western District of Texas on the following
[] Trademarks or [ Patents. { [7] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.8. DISTRICT COURT
726-cv-00123 4/2/2026 for the Western District of Texas
PLAINTIFF DEFENDANT
CurioXR, inc. Meta Platforms, Inc.
PATENT OR DATE OF PATENT T YRR OV DATENT (R TR ATV
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 11,531,448 12/20/2022 CurioXR, Inc.
2 11,658,742 5/23/2023 CurioXR, Inc.
3
4
3
{0 the above-—entitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED NCLUDED BY
[l Amendment T Answer 7] Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT AT TYER 3 D AT (S0 TR A TS
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/AJUDGEMENT

CLERK

(BY) DEPUTY CLERK. DATE

Copy 1—Upon initiation of action, mail this copy to Director

Copy 3—Upon termination of action, maii this copy to Director

Copy 2—VUpeon filing document adding patent(s), mai} this copy to Director Copy 4—Case file copy
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