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ART UNIT PAPER NUMBER 

2872 

NOTIFICATION DATE DELIVERY MODE 

02/04/2025 ELECTRONIC 

ALEXANDER, WILLIAM R 

ED
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 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

18/517,910 11/22/2023 Ernesto Carlos Martinez Villalpando 1537-003USC1 8339 

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): 

alexander@caldwelllaw.com 
docketing@caldwellip.com 
kelsey@caldwelllaw.com 
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APPLICATION NO. 
 

ISSUE DATE PATENT NO. 
    

18/517,910 04-Feb-2025 12216339 

Caldwell Intellectual Property Law 
200 Clarendon Street 
Boston, MA 02116 

EGRANT NOTIFICATION 

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https:// 
patentcenter.uspto.gov 

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit 
https://www.uspto.gov/electronicgrants 
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ED
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 

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO. 

18/517,910 02/04/2025 12216339 1537-003USC1 8339 

145340 7590 01/15/2025 

Caldwell Intellectual Property Law 
200 Clarendon Street 
59th Floor 
Boston, MA 02116 

ISSUE NOTIFICATION 
The projected patent number and issue date are specified above. The patent will issue electronically. The 
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed 
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in 
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent, 
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197. 

The USPTO is implementing electronic patent issuance with a transition period, during which period the 
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of 
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the 
USPTO's Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center 
may be reached at (800)972-6382. 

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

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

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

Applicant will be able to obtain more detailed information by accessing the Patent Center (https:// 
patentcenter.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. 
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INVENTOR(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional inventors): 

Ernesto Carlos Martinez Villalpando, Shrewsbury, MA; 
Chiu Ming So, Hong Kong, HONG KONG; 
Kwok Wah Law, Hong Kong, HONG KONG; 
Wai Kuen Cheung, Hong Kong, HONG KONG; 

APPLICANT(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional applicants): 

Solos Technology Limited, Hong Kong, HONG KONG 

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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Receipt date: 09/12/2024 18/517,910 GAU: 2872 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 18517910 

Filing Date 2023-11-22 

First Named Inventor Ernesto Carlos Martinez Villalpando 

Art Unit --

Examiner Name --

Attorney Docket Number 1537-003USC1 

liange(s) applied 

or ument, _ci 

27,  20180088340 Al 2018-03-29 Magic Leap lne 
Ama9eli et at. 

A.L.G/ 
ft/2O2I- 28 20160299569 Al 2016-10-13 m C Fisher et al. 

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

FOREIGN PATENT DOCUMENTS ROMOVO 

Examiner 
Initial* 

Cite 
No 

Foreign Document 
Number3 

Country 
Code2  i 

Kind 
Code4 

Publication 
Date 

Name of Patentee or 
Applicant of cited 
Document 

P ages,Columns,Lines
 

where Relevant 
Passages or Relevant 
Figures Appear 

T5
 

1 2020206775 WO Al 2020-10-15 
Shenzhen Guangyang 
Technology Co., Ltd., 
Shenzhen 

2 2020038479 WO Al 2020-02-27 Shenzhen Shaoyin Technology Co., Ltd. 
❑ 

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

NON-PATENT LITERATURE DOCUMENTS RDOO*0 

Examiner 
Initials* 

Cite 
No 

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

T5 

1 

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

EXAMINER SIGNATURE 

Examiner Signature IAM R ALEXANDER/ Date Considered 09/19/2024 

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

EFS Web 2.1.18 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /W.R.A/ 

tc 
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Receipt date: 09/12/2024 18/517,910 GAU: 2872 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 18517910 

Filing Date 2023-11-22 

First Named Inventor Ernesto Carlos Martinez Villalpando 

Art Unit --

Examiner Name --

Attorney Docket Number 1537-003USC1 

kange(s) aglied 

document, 

20170032646 Al 2017-02-02 A ame etal. Rnowroia moonicy LLk. 

A.L.G./ 

/V2O2-1- 17 20150126845 Al 2015-05-07 
Research ation of State 
University of New 

jin et a . 

18 20190158946 Al 2019-05-23 Honeycutt SNIK LLG 

19 20170108715 Al 2017-04-20 Eddie Bauer 

20 20180124497 Al 2018-05-03 boesen 

21 20180103139 Al 2018-04-12 Kevin Griffin 

22 20070030442 Al 2007-02-08 Ingcnic,c,p,--_,-,---, L-L-C-- Howell et a . 

23 20160246059 Al 2016-08-25 Kopin Corp- 
Halpin et al. 

24 20130250232 Al 2013-09-26 08444o)4i4e 
belbey  et al. 

25 20170078883 Al 2017-03-16 Kociriguez 

26 20180234847 Al 2018-08-16 Dioimarc.Corp oclriguez 
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Receipt date: 09/12/2024 18/517,910 GAU: 2872 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 18517910 

Filing Date 2023-11-22 

First Named Inventor Ernesto Carlos Martinez Villalpando 

Art Unit --

Examiner Name --

Attorney Docket Number 1537-003USC1 

5 20220107202 Al 2022-04-07 Tirosh et al. 

6 20170176778 Al 2017-06-22 Ushakov 

7 20220113562 Al 2022-04-14 Anderson et al. 

8 20190187492 Al 2019-06-20 Howell et al. 

9 20190278110 Al 2019-09-12 Howell et al. 

liange(s) 

document, 

4LCD)lieci 20120237075 Al 

(W2O1 2 

- - 
Last et al. 

Geoglo LLE — 

A.L.G/ 

/47202-+ 11 20190101977 Al 

OV2O19 

- 
Armstrong-Muntner et al 

12 20180242064 Al 
O8/2O18 

221--0319  

Honeycutt 

13 20180097920 Al 
O4/2O18 

2010 0,S-20  Appls Inp—
hoellwarth et al. 

14 20150248026 Al 2015-09-03 
Carl Zeis on International Willey 
GmbH 

et a . 

15 20190297701 Al 2019-09-26 L 
C ao et al. 
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Receipt date: 09/12/2024 18/517,910 GAU: 2872 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 18517910 

Filing Date 2023-11-22 

First Named Inventor Ernesto Carlos Martinez Villalpando 

Art Unit --

Examiner Name --

Attorney Docket Number 1537-003USC1 

i \ 
liange( s) applied 

document, 

42T, i 10345625 B2 2019-07-09 

howell et at 

lrryeriluapet, LLC 

A.L.G./ 
/4/2O24. 43 10359311 B2 2019-07-23 

Howell et al. 
lrigri ospec-ELL, 

44 10539459 B2 2020-01-21 
Howell et al. 

I 

45 10777048 B2 2020-09-15 

Howell et at 

46 11042045 B2 2021-06-22 
Ciao et al. 

I 

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

U.S.PATENT APPLICATION PUBLICATIONS Ren7;1 

Examiner 
Initial* 

Cite No 
Publication 
Number 

Kind 
Codel 

Publication 
Date 

Name of Patentee or Applicant 
of cited Document 

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

1 20150172434 Al 2015-06-18 Kawagishi 

2 20190097328 Al 2019-03-28 Yong et al. 

3 20140347265 Al 2014-11-27 Aimone et al. 

4 20140268008 Al 2014-09-18 Howell et al. 
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Receipt date: 09/12/2024 18/517,910 GAU: 2872 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 18517910 

Filing Date 2023-11-22 

First Named Inventor Ernesto Carlos Martinez Villalpando 

Art Unit --

Examiner Name --

Attorney Docket Number 1537-003USC1 

kange(s) ap3pi 

document, 

T i 

1 led 
8770742 B2 2014-07-08 

Howe!! et ai. 
I 

A.L.G/ 
/4/2 O2.1. 32 8905542 B2 2014-12-09 

howeii et ai. 
Ingenio.•poo LLC. 

33 9033493 B2 2015-05-19 

howeii et at 

Ing,...i53,-u-L-L-E 

34 9488520 B2 2016-11-08 
howeii et ai. 

I hyymuopyt, 

35 9547184 B2 2017-01-17 

howeii et al. 

I 

36 9690121 B2 2017-06-27 

howeii et at 

liiy u.pce LLC  

37 10042186 B2 2018-08-07 
5 weis et al. 

II.gc..i,,,,,,,,, LLC 

38 10060790 B2 2018-08-28 
howeii et ai. 

I.,gG uvapcLe LLC 

39 10061144 B2 2018-08-28 

howeii et al. 

In ycHlupet, LLC 

40 10310296 B2 2019-06-04 

howeii et al. 

Ir0o^iccpee LLC 

41 10330956 B2 2019-06-25 

Howe!! et ai. 

IngcnipGper, LLC — 
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Receipt date: 09/12/2024 18/517,910 GAU: 2872 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 18517910 

Filing Date 2023-11-22 

First Named Inventor Ernesto Carlos Martinez Villalpando 

Art Unit --

Examiner Name --

Attorney Docket Number 1537-003USC1 

20 7760896 B2 2010-07-20 Gabor Medveczky 

liange(s) applied 

document, 

21 7771046 B2 2010-08-10 

rlowell et al. 

I pr'iliilui. li— I..gcniespoo LLC 

A.L.G./ 
/ 4/ 2O24_. 22 7792552 B2 2010-09-07 

Tilomas et at 

Ira~}entesp EEC 

23 7806525 B2 2010-10-05 

Howell et al. 

I licillupet, LLC 

24 7922321 B2 2011-04-12 

Howell et al. 

ingetuospeu LLL, 

25 8109629 B2 2012-02-07 

Howell et al. 

I 

26 8337013 B2 2012-12-25 

howell et al. 

I{ eaten 1Tfc 

27 8430507 B2 2013-04-30 
Thomas A. HowellDavid ChaoC. 
Douglass ThomasPeter 

28 8434863 B2 2013-05-07 
Thomas A. HowellDavid ChaoC. 
Douglass ThomasPeter 

29 8465151 B2 2013-06-18 

Howell et al. 
InOeniocpee LLC 

30 8500271 B2 2013-08-06 

Howell et al. 
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Receipt date: 09/12/2024 18/517,910 GAU: 2872 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 18517910 

Filing Date 2023-11-22 

First Named Inventor Ernesto Carlos Martinez Villalpando 

Art Unit --

Examiner Name --

Attorney Docket Number 1537-003USC1 

hange(s) applied 

cl cument, 

9 7192136 B2 2007-03-20 
Howell et al. 

A.L.G/ 

/4/2029- 
10 7255437 B2 2007-08-14 

Howell et al. 
liiyiii,Apee LLC 

11 7380936 B2 2008-06-03 

Howell et al. 

I 

12 7401918 B2 2008-07-22 
Howell et al. 

I 

13 7438410 B1 2008-10-21 

Howell et al. 

Ingenicc,pz., 

14 7481531 B2 2009-01-27 

Howell et al. 

Ingeniospec, LLC 

15 7500746 B1 2009-03-10 

Howell et al. 

‘., LLC 

16 7500747 B2 2009-03-10 
Howell et al. 

Inyeilipbpt., LLC 

17 7581833 B2 2009-09-01 

Howell et at 

Ingeii L.p,, LLC 

18 7621634 B2 2009-11-24 

Howell et al. 

I 

19 7677723 B2 2010-03-16 

Howell et at 

Ingcnipepoe LLC 
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Receipt date: 09/12/2024 18/517,910 GAU: 2872 

Doc code: IDS PTO/SB/08a (01-22) 
Approved for use through 05/31/2024. OMB 0651-0031 

Doc description: Information Disclosure Statement (IDS) Filed 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. 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 18517910 

Filing Date 2023-11-22 

First Named Inventor Ernesto Carlos Martinez Villalpando 

Art Unit --

Examiner Name --

Attorney Docket Number 1537-003USC1 

U.S.PATENTS Remove 

Examiner 
Initial* 

Cite 
No 

Patent Number 
Kind 
Code1 

Issue Date 
Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where
 

Relevant Passages or Relevant 
Figures Appear 

kange(s) applied 

Jecurnen 

1 

5 

11086147 B2 2021-08-10 
howell et al. 

I ra?E±..1.n,spoo L6C 

At- G./ 
/V2o29- 2 11204512 B2 2021-12-21 

Howell et al. 

C 

3 11243416 B2 2022-02-08 

Howell et al. 
ingpninqppe I I n 

4 11326941 B2 2022-05-10 
Howell et al. 

I 

5 11513371 B2 2022-11-29 

Howell et al. 

I 

6 11630331 B2 2023-04-18 
Howell et al. 

lii.iii,,svcc LLC 

7 11644361 B2 2023-05-09 

Howell et al. 

li 'yeti obpec, LLC 

8 11644693 B2 2023-05-09 
Howell et al. 
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FEE CODE DESCRIPTION ITEM PRICE($) 

2501 UTILITY ISSUE FEE 480.00 

QUANTITY 

1 

TOTAL 
AMOUNT: 

ITEM TOTAL($) 

480.00 

$480.00 

 

UNITED STATES 
PATENT AND TRADEMARK OFFICE 

Page 1 of 2 

P.O. Box 1450 
Alexandria, VA 22313 - 1450 

www.uspto.gov 

ELECTRONIC PAYMENT RECEIPT 

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET # 

18/517,910 12/23/2024 02:05:25 PM Z ET 1537-003USC1 

Title of Invention 

EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR PROVIDING ASSISTANCE TO A USER 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111(a) 

PATENT # -

CONFIRMATION # 8339 FILED BY KELSEY DEMELLO 

PATENT CENTER # 68493483 AUTHORIZED BY Princess Onwuzuligbo 

CUSTOMER # 145340 FILING DATE 11/22/2023 

CORRESPONDENCE 
ADDRESS 

- FIRST NAMED 
INVENTOR 

Ernesto Carlos Martinez Villalpando 

Payment Information 

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY 
CARD / 2227 E2024BME05376677 KELSEY DEMELLO 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized 
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as 
described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d) 
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement 
Receipt will establish the filing date of the application 

National Stage of an International Application under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C. 
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage 
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

Page 13 of 269



Page 2 of 2 

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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SIZE 
(KB) 

TOTAL DOCUMENTS: 1 

PAGES DESCRIPTION 

Documents 

DOCUMENT 

 

UNITED STATES 
PATENT AND TRADEMARK OFFICE 

Page 1 of 2 

P.O. Box 1450 
Alexandria, VA 22313 - 1450 

www.uspto.gov 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET # 

18/517,910 12/23/2024 02:05:25 PM Z ET 1537-003USC1 

Title of Invention 

EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR PROVIDING ASSISTANCE TO A USER 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111(a) 

PATENT # -

CONFIRMATION # 8339 FILED BY KELSEY DEMELLO 

PATENT CENTER # 68493483 FILING DATE 11/22/2023 

CUSTOMER # 145340 FIRST NAMED 
INVENTOR 

Ernesto Carlos Martinez Villalpando 

CORRESPONDENCE 
ADDRESS 

- AUTHORIZED BY Princess Onwuzuligbo 

1537-003USC1 - Issue 
Fee.pdf 

1 Issue Fee Payment (PTO-85B) 160 KB 

MESSAGE DIGEST(SHA-512) 

6364219056EA7E1BB6B61B5F9D67541741F5D4018442B7509B 
415526A008BF87411E4C3C9938FF64400879EA210632BF883A 
7CE9F5AF4BCE93F8696D1 EA845D2 

Digest 

DOCUMENT 

1537-003USC1 - Issue Fee.pdf 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized 
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as 
described in MPEP 503. 
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New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d) 
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement 
Receipt will establish the filing date of the application 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C. 
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage 
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for an 
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security, 
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system. 

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 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. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

145340 7590 09/25/2024 

Caldwell Intellectual Property Law 
200 Clarendon Street 
59th Floor 
Boston, MA 02116 

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. 

Certificate of Mailing or Transmission 
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 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the 
USPTO via the USPTO patent electronic filing system or by facsimile to (571) 
273-2885, on the date below. 

Kelsey DeMello (Typed or printed name) 

/KELSEY DEMELLO/ (Signature) 

2024-12-23 (Date) 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

18/517,910 11/22/2023 Ernesto Carlos Martinez Villalpando 1537-003USC1 8339 

TITLE OF INVENTION: EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR PROVIDING ASSISTANCE TO A USER 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional SMALL $480 $0.00 $0.00 $480 12/26/2024 

EXAMINER ART UNIT CLASS-SUBCLASS 

ALEXANDER, WILLIAM R 2872 351-158000 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

❑ Change of correspondence address (or Change of Correspondence 
Address form PTO/AIA/122 or PTO/SB/122) attached. 

❑ "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a 
Customer Number is required. 

2. For printing on the patent front page, list 
(1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 1  Caldwell Intellectual Property Law  
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 2  
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

3  

     
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: Issue Fee ❑ Publication Fee (if required) 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

NI Electronic Payment via the USPTO patent electronic filing system ❑ 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) 

❑ Applicant certifying micro entity status. See 37 CFR 1.29 

❑ Applicant asserting small entity status. See 37 CFR 1.27 

❑ Applicant changing to regular undiscounted fee status. 

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. 

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 /PRINCESS ONWUZULIGBO/ Date  2024-12-23 

Typed or printed name Princess Onwuzuligbo Registration No.  80,000 

Page 2 of 3 
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'ibis. declaration 
is directed to: 

The 01.1kolk-,d op.piii:atinn, 

United Statea application or PCT international appl:dation norntier 

€iied 

€)ate 0.)ptional)
is 

• KWOK WAH LAW ) 

SicraIkee: 

DECLARATION (37 CFR .63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

EYEWEAR SYSTEMS, APPARATUSES, AND METHODS FOR PROVIDING 

ASSISTANCE TO A USER 
Title of 
Invention 

•••••••••••• 

As the t'elost,  rian•Rxt invaiItar. I tweby declaie iha₹ . 

Th e abevidentiftect application w-es made £33' authorized =£3 tie made by me. 

believe that am the originat filkientC4' or an ori‘,inat imvntoc of a etaimed invention in the application. 

I iviieby acknowledge that any wilitut talse statement made M dec..itrabon is ptiPmuive under 18 1%1 
by fine £33' imprisonment of not n'ttoe than Nn. (5) years. or bo₹a'f. 

WARNING: 
Peationerfapolicant i5 cat:tot:ail to ek,otct S£3brnittng pe£MVII SA:siva:ion In dixasnentis: Ind in a patent opoicatipn that may 
edstrgaite ft; identity theft.  pe,tonei,  infdresetien  at£Ci#3 t•sk,st;;;,,q.ity niAtribers, bank account eiseVenA, 3x cendi) incint:Aert3 
(other than a crudk or credit can./ authorization €orn'3 P1O-2038 submitted or y'  Sant pillow:91s never required by lila USPIO 
to sopp(et f..)Otk)!41 t>,' SE3 applieatiOn. It this ty..,*. Of perSOnal ttiformadon is included in tieconlanta akiomittati to the U$PTO, 
t>ettlinnetsiappiicants si:ould consider redacting such personal infoimation Immi Ina documents betere sobinitting them ₹o the. 
USPTO,  NittidhstAllOioatit is advised ₹ha₹ €t<e mord of a pat£'.an appkation is available t£? the public. atter oobticatin.n of the 
application (Onto 3.s reri.pnoticatim tat in compliance with V CFR 1.213(a) made in the apVination) t3f sausms of a 
paint. Furthermoiv. ₹he record from ts: abandoned .awtication reW MS0 be avaiiaNe to the pUblid i€ the eNgioetion is 
feteranced in a pubtiahert applthation or an issued pate<n₹ tsar?. 37 CFR 1:14). Onecks and caxtit card authonzation forms 
PTO-21'138 subrrded .for payment purposes are not retained in ₹re apOination ₹ate and therefore are not publicly eVasdaWe.. 

LEGAt., NAME OF INVENTOR 

iai3C: r37 applita4an data anftt (PTOPC-V14 or anolvalent). indeding nieniN the. eiltira inovvItive entiiy, ot.4otivmy 1.0.4B tom or misttovt 
iwAet pmzretAir Med. .ert egttainel P7C.niakel fete: te.q•• ant₹: a‘&,:itenal invaista 

ntoiAikal 
nmaoiz.i.acia. 

n.S Paton: i4a..:31WAanunk Maw DEAARTkitilsir ..C.,O.MMERCE 
Papa:,::*0 •Nena,:lion leAs. ••••• ,,,,,,,,,,,,,, w:it** if da0ayasi OZ£Sr ::22,ntstV 

mlnitaci Y 3!,k I Its: atat '.?Cfik 1,03. kawmalian h :weaaani :::.;:n*W a ;V:Wii pt*At: voi;k:?f at fand 
k: p!otaa.a w..4.4inaiVixri. e.:,̀.:Atstlentialy i<r gawszlw.i 3k I3.:'. Z. , 122 aix$ tr  aRt..11 iii41,14. tlek,eike eAAIA:Od 2G !A* 0:*nla 

<ar Piett. i$VitAliN*ix0V1. tiM40:\:). "AN .w$:'>nat :namtaakta amakaaw: nan: Yin* tt^S as y dopwAng cacmi k•:* insi:vk.kna Avr 
oallox•xe tha a:nVwV tin:* Wai mnnaW fe t'ai•i0kat :kttdkt W.'s4K1tV.iA:n bk1Wit: $•..ent t*it$ lakanljVi Off V:4, :34. 
FAkov vz'PI t3.3. L.SetAvtowiSM C;0wefee, P,O• Oex 34.14. •'VzuwWia. VA Z.Z.M.14ZI. 00 NO't 3M> izOk`MS *ZA3 
Yf ii AttCikEtts. SENO TO; Commissionat tar Patents, P.O. anX146(1, Alexandria, VA 22313.1450, 

tfyonmaassetAvxx a:V???..VaW a.am. ax? *kV:V*3Z 
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C-Irivacy Act Statement 

The Prive£cy Act of 1974 (P.L. 93-579) requires that you be given certain into)maiion in wrinection 
with your submission of the attached form related to a patent app cation or patent. Acmdirioly, 
pursuant to the fer of the Act, please be advised that: (1) the general authority fo the 
ontlection of tnis information 35 U.S.C, 2(b)(2); (2) fumishing of the information idled voluntary 
and (3) the principai €.;.£fixn£a for wiWt the information is us id by the U.S. Patent and Trademark 
Office is to process andfor examine your ouhmiSSiOll retaled to a patent application or patent. tt yon£ do 

fumish the requested information, the U.S, Patent arid Trademark Office rtsly not be able to 
process andlor examine your submission, v‘4)lcf) may resu€t in tern*nation of PrOCWiings 
abandonment of the a,ppplica€:ion or expiration of the Went. 

The inlonvation provided h y)i,3 in this form Mit be subiect to the following rou€ine uses: 

1. The information on this km be treated confidentially to the extent allowed under the 
Freedom of in€ormation 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 Deportment or Justice to duloolline whether 
disclosure of these records is required by the Freedom o€ information Act. 

2.. A record from this system of records may be dis.closed, as a routine use, in the course at 
presenting evidence to a court, magistrate, or ad. ministrative tribunal, including disc€osures to 
opposing monsei in the course of settlement negotiations% 
A record in this system at records may he disacsads  as a routine use. to a Member o€ 
SOnOMS.4.3 sotintitdog a requeet invoiving an indiVidtiai, to whom the record pertains;  when the 
individual has requested assistance from the Member with respect to the subject matter of the 
mead, 

4, A record ill Inisi system of records may be. disclosed, err a routine ass:  to a contractor of the 
Agenoy having need for the information in order to perliorm a <uxntract. RecOentr,k of 
information shah be required to comply with the requirements of the Privacy Act at 1974, as 
amended, pursuant to 5 U.S.C. 552e40)). 

5, A record re€ated to en international Application :Herd under the Patent Coop,erston Treaty 3£i 
this system of records £3'may be disc€osed, es a mutate use, to the International Bureau of the 
World tote€tectual Property Organization, pursuant to tne Patent Cooperation Treety. 

6. A record in this system of RV,0RZIS may be disclosed, as a routine use, to another..federal 
agency for purposes of National Security review (35 U.S.C. 181) and €or review pursuant to 
the Atomic Emmy Act (42 U.S.C. 21 etc)), 

7, A record from this system of records may be disclosed. as a routine use, to the Administrator, 
Genera€ Services, or histlW designee; during an inspection Of txtocida conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and pr rains, under authority of 44 U.S.C. 29% and 3t X.. Such disclosure shall 
be made in accordance with the GSA replations governing inspection of records for this 
purpose, and any other relevant GSA or Commerce) directive. suth discknore shah not 
be used to make determinations about individuals, 

9. A record from this system of records may be disclosed, as a routine use, to the public after' 
either **cation c.f the application pursuant 122(b) or issuance of a patent 
pursuant to 35 U,S.C. 151. Further, ki record racy be disciosed, subject to the limitations o€ 37 
CFR 1:14, as a routine use, to the pub€ic i€ the record was tiled in an application vs,hich 
lx-came abandoned or in which the proceedings were terminated and which application 
referenced byaher a Publi$had ePpliudien, an application open to put.* insppect€on or an 
issued patent. 
A rerxird from this system of recoas may be disclosed, es a routine us₹? to a Federa€. State, 
or local law eyitorcement agency, i€ the USPTO becomes aware of a violation or p`otentia€ 
violation o€ law or regulation. 
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1741'O4,3A**1 .f:04 .12) 
Appwev,t Fiat ti: @ 11$Xt'2020. M£S 

ts.s. P:YZ)A£ aky3 T:eadcmiA. :>:i.F.ARTMENT C4' i,",0,MKAERCE: 
:NCO Nxs:„;Eq;:qi • t,t,ex.;;>i fwessissss, 

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

itle r..)f 
ariventa on 

EYEWEAR SYSTEMS, APPARATUSES, AND METHODS FOR PROVIDING 
ASSISTANCE TO A USER 

As €tie; Mii£>av named inventor, € hereby dectere €€3at: 

This decaatalit0 
is directed to: ii The attached apOcatiOrl, or 

Uni€ed States appacation o PCT international application number  

tied cat 

 

         

The abotreiadentifi@d n,;pEE£:ation was made i3£ autharitted to be made by me_ 

a €3ex€i£e>,ie£ that aa£n the anginal inventor ot an anginal ioint inventor of a claimed inventton in €ne3 applicatiw 

hereby at:km:Madge t€?at any faire statarnent ma:fa O t€?is deolatation is punishable under lt3 1001 
by tine or.  imprisourritait of not thOte. than five (5) yews;  Ear both, 

WARNING: 
=*.tiliotmtlapptionl is cautioned to 31soid submitting pereanal information in dot.aurnants filed in a patent applir.atilion that may 
ontribute: to identity theft. Petatitwri inforralaeora aucti ac social atroteity taama amotInt ntentIon3, mv.Jit awl nwIAXIM 

(*Mat than a Ch t; Er tsedat card authorizat0n forth PTO-2.(ne; submitted for payment ourpesee) in nee£ required tty the USPTO 
to support o petition or ♦an appli0ition. IT this type of .vissorat.tt informatiom inolte.*1 in documents eutenattod to the USK°, 
...,xttitionerslapplie.ants t':tit.Ett€ consider mdacting .persorad intorintthert from the documents beam submitting than? €o the 
. .ct'3'£'Q. ye=ti€torten?applicant is sicla,4W:, that the record of a patent application is available  to the public after publication a€ the 

(unless a nonlartatication requeet in =inap€-tam:8 w•i€i3 37 CPR .' .213rsal in the application) or it,ssuanr.va of a 
patant Furthermore.. the record tram abarkkated aprAlaation may a€ao be available to the pubtio d €he applicator) is 
refeteric.ed in a published appicat0n a an i.sst...qhf. paten€ (see 37 CFR .1 .14). Checks and cratg can authotization forme 
PTO4038 submitted tt5£ :f<Ya£t3e`nt: puhxates ate not retained to the applicataon ffie and therefore are not publicay i3`liii€i3b`2: 

LEGAL NAME O ibivENToR 

WM KUEN CHEUNG Inves tor: ICVtionalt •  

Nat: appietion data salmi r,PTOr.'StV.14 equivaterat), ariclatfina miming the arit4e inyatIve ales> thts fx'aFtl M 4t haVO 
so.ssti moviowsly tarn sn, ;kitiittnssi PIOtis.i/tAll 4:m> for wscil I•svontw.. 

Nits nc;:•iisisSiois iisksonoik:ss Nxioisisil 3.? aFP, 1.tiZt..T$•i's:\t•stmutt.lz • 1:4 WO 
%.0$ etWZimfitIn C*.;'$,:x.:fs1W and :≥ az4 ≥;:Y. .1.t24 I zinvt , te4, 

.a.;:fitt,"..:okgt ?f$ :APTO, 'tismivin-vwy sizts nos,ks. Axiy 
ooniss$o Ow <,i'yszstostorti!so )\x: Sisis a$1deor toapt,Rm fOtic.:0:1N'$ 

Vtol, ZNvaz•VII 1.4W, f•4>'T Mei t•>$ iroikM TO 
TEtic AtRAll:S:3, SEND TO; Coirmissiorter fat Prsteratt.,.P.41 €$oz 140, Atoundata, VA..22alds140k 

gyair ;lead imi>.41.0x0 
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Privacy Act Statement 

The Privacy Act o€ -1974 93-579) requires t€3at you be -given certain inlotrili')tipt) 0 connection 
with your submission of the attached form related €:o a patent applica€ion or i.1.-aterit. Accontingiy, 
pursuant to the requitements r)f the Act, ptease be advised that: (1) the. general authority for the 
cdtectim o this  iroormati(m is. 35 U.S.C. 2(4)(2); (2) :furnishing oldie interaction sdioited is voluntary, 
and (3) the principal for Wt*.11 the inlennetien is used tiy the Patent and Trademark 
Offioe is to proreas andlor examine your submission related to a patent applidxtion or patent, `€ you do 
not furnish the tvggitteteri Mfmmation, the U.S.. Patent and Trademark Office may not be able to 
process andior exattiine your subtnission, which may trxiiiit in termination or troce.,,fiingti or 
abandonment el the apolicetion or expitation of the £patent, 

The informa€ion provided by you in this form will be subieot to the Vlowioc,.; routine uses: 

, The information on this form will be treated corrlide?rdia€€y €o the extent this>wed under €he 
Freedom of thformation Act (5 U.S.C. 552) and the Priyecy Act (51,),S.C 5524 Records from 
.this system of records may he disclosed to the Department of Justice to determine whether 
dist:kr-sore of these records is required by the Freedom of Informatien 
A record €mni this system of records may ice disclosed, as a routine use;  in the t..'0Uf tit o€ 
presenting evidence to a court, magistrate, or adininiatrative tribunal, disciosures Yo 
opposing counsel in the course r.lf settiernent uegocatione, 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress :.ki3bOlittitig a request itwolving an individual to whom the reewri pertains, when the 
individual has requested assistance froni the Member with respect to the subject matter of the 
mord. 

4. A record in this system o€ teC•Ord 5 may be disciesed, oar e routine use, to a oentredet.  of the 
Agency fiaving need RR' the informaton in order to perform a con€rant. Recipients of 
information shall be required to comply with the requirements of the Privacy Act o€ 197$, to s 
amended, putsriant to 5 U.S.C. 552a(m), 

5. A record related to an toter natkrial Application filed under €he Patent Cooperation Treaty in 
this system of recottls may be disclosed, as a routine use, to the international Bureau of the 
Wodd Intehmturit Property Organization, pirtsuant to the Patent Cr ?ration Treaty. 

e. A record this system of records may be disc€osed, a' a routine use;  to fAOOthe federal 
agency for purposes of National Security review (35 Li..S.C,.181) and for review pursuant to 
the Atomic Energy Act ($2 U.S.C. 21e(o. 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General StiViCtX=, ccbielber designate, during an lnspeclon of records conducted by GSA as 
part of that agency's responsibility to recommend improvements iri molds management 
;notices and programs., under authority of 44 U.S.C. 25)04 and 29M. Such disckisure snail 

made in accordance with the GSA regutations govivaing inspection of remds for this 
putriose, and any other Reevant ( i.e„ GSA or Comineroe)ciketitive, Such disclosure shall not 
be used to ma€ e. determinations abbot individusis, 

Q. 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 discickeed:  subject to the limitations of 37 
CFR 1,14, as a routine use, to the eublio if the record was hied in an application which 
became abandoned or in which the proceeding's ware terminated and which applicatim is 
referenced by ether a published apoihation, appilmtion open to public insPettiert or a€r 
issued Went 

9. A record from this system, of records may be disc€osed€, as a routine use, to a tWetal. State, 
or local law enforcement nency, if the USPTO becomes aware of a violation or potential 
via€ation of law or regulation. 
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DECLARATION (37 CFR '1;63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1,76) 

EYEWEAR SYSTEMS, APPARATUSE.S„AND METHODS FOR Pi:RCA/ONG 
ASSISTANCE TO A USER 

Title of 
invention 

As Ina below named trnrentor, # hereby (Iodate that 

\NS, declaration 
Chtdeti to: 

Tile attached applicatkm, or 

St,i31v> apple:atm or POI international a;rzi.itioaliort 3•i£33Tft`C'f 

tend on 

 

  

11* at ove-ideritUrt applicato`:£`, suas made or authorized to be ;Tiede by me 

oettave th 1 3 am t#`£e orioriar £3ZaFt3t( Or an original Dint t£3V0t3i<0 of 0 ei001)0Ci giVellti00 33Y the appiicsetton, 

t hereby acknowledge that any vellful false statement mate in this tiodaraton un.der 16 U.S.C. 1001 
by fine or iniwismitent of not snore than thie (5) years, or both. 

WARNING; 
Petitionerfapptirant caukeied to avoid 3kibrffin$R0 tstIctidlai i£'3fo£ii'f£tt?Czn docurnents filed in a irk:trait eps„, tication met may 
coritributa to identity It:eft. Parsonai if such u.xsai emkaity nuint,wt:, taw* owount tAtraltr, f.Z4V(tit 
O-ther than a check or credit card authortzatiC££3 form PTO-'2M kibplittiw for payment putposes) is never required by the Ut'SPIO 
to sport if ptggiOrt an f90(Rgic41, If this type of perennal i'ritOrinalion Slake:tad dmuthents satin-sated to ≥#'fe liSPTO, 
pe.titionarsivpktants should considerredacting soh personal information from Oookimants t>efore tarbtnittissfa#gem 1* the 
usno. PettitiOftrieppttcant is astvised that the reoord of a patant application is available to tha pubik: Ott s'Arblication of the 
application (uniess Fi rionsublicattan re\west ompliance vein 31 CPR 1.213(a) is reader t£3 applk:ation) or o a 
patent. Furthernitte, the rmord fnarti abatxforied application may ale* be available to the public if the ax.iltoation fa 
referenced in a published application or an issued patent (tree 31 CFR 1.14). Checks and oniclit card authorization ktins 
PTO-20<s8 submitted for payment pamt)stin are no% retainatt the emlication arid therefom are not publicly evailebe 

LEGAL NAME OF iNVENTOR 

CI-111) MING SO  Oste Moti0rial)   
 

Signature:'       
           

note' M application data Oloet tPTOit•Iff114 o egiowiiont), imitnliv earning the antra iniamtiw entity. tnot accompany ttae ftem at plvet ?lave 
L.wn i:•:tt ljea an Wkiitkvq(sl 01.044'qeM)1 fortez for *.`t 

FR>ARal 
ost: ;$sou0 OM 0:4144.>2 

r-ts1w4 ;4:x1 Tradentao.: ( -4.m is 't;?ARTMUIT CtX,MERCI" 
th,s Piv•z).:sex4 R4s4s$,A ,, f...vmos. t4,Ais..*•.i. g>liniort.tos,>0 vs•:Ek. 0$1004 r4o•Oroi 

oOkkUi0a 0 .O.:oto0ii.0? :etm4o4 w tro.SZ. 11 o??:4 :rr rs:PR 105. Tilo eitoaaatkez•ia zakareo e.;1>tftzte-!mwa a Meteor*. me pamitt wiethie ?ite fano 
ti. f3+: i000.zas0 ;sn,sppkk;,:k\.1,. OWIdttzti,kity i5 gowt$,:Klb..s• nU.1).t. 122 a:4'CFR 1,1i 1.14- 45.4iin;44 le4,Mko 

t.tzt....alkki:)....fs) 00.opio4.0 koot USVM. Tito*, yozy ..0400SO4 ,spoo 0:44.'44 to00...44 
0.knows4o..00 ez..o ostoord £ytx' giati ooloi4 No kook wk.& '\ t$ tto:ftn,atextki st,3s: 
P,asot ood Troftoottk C..kcroxt, f...)0{.4foot e rx,faitaviw: eax. 1,45S, Ak•z>siNt* VA 223,13,IW. 0,0 t4O1*$em.>1.it0 J32. <:OWt0 :'wt f'ORMI:1YV 

ACCAESS. SE NO TO; Comtan3sioner tor P;gents, p.f , fez '4$O AhMos13, V 22131344SO. 
er..ie seed asesratee 00'O ̀ \ the Goe Ood.*O.'0;:z.*:W 
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Privacy Act Statement 

the Privacy Act of 1974 93v579) requires that you be given certain information th connection 
vri€h your submission of the attached form related to a patent ap€itica€SC3il ot €tent: Aticordin,gly, 
pursuant to the requirements of the Ac€, ritease be advised to€: (1) the general authority for the 
co€€eotion of this information is 35 U.S.C. 2(b)(2); (2) firrrrisfri£zig of the information solicited is voloMatie. 
and (3) the princliml purpose for which the informatri -is used by the U.S. Patent and Trademark: 
Office is to process andlor examine your submission related to a patent application or patent. €t you do 
not furnish the requested intimation, the U.S. Patent and Trademar* Mice may •not be abie to 
process andlor examine your submission, which may result in le.rmination o proosedings or 
abandonment of the .application or expiretion of the patent. 

The iotOlraat 00  Pruvl(tott by  You in this form will be skiblect to €he lollowiN routine u.set: 

1. The information on this form w=i€€ be €rea€ed confidentialty to the extent a€€owed under the 
Freedom of Information Act (5 U.S.C, 552) and the Privacy Act (5 U.S.C- 552a). Rewds from 
this system of records may €ae disclosed to the Department of Jusfte determine whether 
disclosure of these records is required by the Freedom e,l information Act. 

2A record from this system of reCOrda may be disclosed, as a rout€ne use, in the course of 
presenting evidence to a court, magistrate. or adininra€ratri'e t€ibunat, ibaitglibg disclosures 
:incasing MOrtSel in the ixrurse of sett€erhent negotiations. 

3, A rt:icard in this system of records may be disclosed,. as a routine use, to a Mentber o€ 
Congress submitting.  a request involving an indMdual, to whom the record pertains;  when t€ie 
individua€ has requested assistance from the Member with respect to the subject matter of the 
record, 

4. A record In its€s eysterri or reconts may be aistiatesi, ;(.vtiatt ate, €o a contFactor the 
Avnoy having need for the it forrnatkin in ordee€ to perform a contract. Recipients of 
War:mks: shall be regained to ow* with the requirements of €he Privacy Act of 1974, as 
amended. pursuant to 6 U.S.C. 652a(th), 

5, A Maki related to an International Application tiled under the Patent Cooperation Treaty in 
this system of records may be din S!.COXis as a rout€ne use, to t€3e international ButaitU of the 
Worts Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

5, A record in this system of records may be disclosed. as a routine use, to another federa€ 
agency for purposes of N.a€iona€ Security review (35 181) arid to review pursuant to 
the Atomic Eneigy Act r,42 U.S.C. 2 t fi(o)); 

7.. A record from this sys₹em of records may be disclosed, as a rout€ne use, to t€te Administrator, 
Gerterat Services, or his/her designee, during an inspection: of records conducted by Gi6A as 
Palt. of  that  agency's responsibility to recornmertd improvements in records management 
practices and programs, under authority of 4$ U.S.C: 2904 end 2996. Such disclosure shall 
be made in accordance with the GSA reputations governing inspection of records for this 
purpose, and any other relevant (Le... GSA or Con: Mefba) directive. Such disc baure shall bot 
be used to make determinations about individuals. 

5. A record from this system of records may be disclosed., as a routine use, to the after 
either publication of the app€ication pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 36 t.€.S.C. 151.. Further, a record may be disclosed, .subj,w,t to the limitations o€ 37 
CFR 1,14, as a routine use, to the public it the record was in an application which 
became abandoned or in which the proceedings were terminated and' hich application is 
referenced by either a publistaW application, an application open to public inspection or an 
4zsund patent, 

5, A record from this system of records may be discioux.t as a routine use, to a Federal, state. 
local law en€orcenaennt apency, d the USPTO becomes aware of a violation or potential 

vrio€ation n law or rowiation. 
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UNITED STATES 
PATENT AND TRADEMARK OFFICE 

Page 1 of 2 

P.O. Box 1450 
Alexandria, VA 22313 - 1450 

www.uspto.gov 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET # 

18/517,910 12/23/2024 02:00:03 PM Z ET 1537-003USC1 

Title of Invention 

EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR PROVIDING ASSISTANCE TO A USER 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111(a) 

PATENT # -

CONFIRMATION # 8339 FILED BY KELSEY DEMELLO 

PATENT CENTER # 68493071 FILING DATE 11/22/2023 

CUSTOMER # 145340 FIRST NAMED 
INVENTOR 

Ernesto Carlos Martinez Villalpando 

CORRESPONDENCE 
ADDRESS 

- AUTHORIZED BY Princess Onwuzuligbo 

Documents TOTAL DOCUMENTS: 4 

DOCUMENT PAGES DESCRIPTION 
SIZE 
(KB) 

1537-OATH 4.pdf 2 Oath or Declaration filed 1938 KB 

1537-OATH 2.pdf 2 Oath or Declaration filed 2017 KB 

1537-OATH 1.pdf 2 Oath or Declaration filed 2018 KB 

1537-OATH 3.pdf 2 Oath or Declaration filed 2007 KB 

Digest 

DOCUMENT 

1537-OATH4.pdf 

MESSAGE DIGEST(SHA-512) 

46B3F778E4A2696C0B6A5BB9805DF5368F2100DB3C988FC60 
4EC6FE057C32108AEE540D294D950A709AC7388031C867F3A 
89D474536DCAEF674AC54525C8C1 B0 
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1537-OATH 2.pdf 

1537-OATHl.pdf 

1537-OATH3.pdf 

Page 2 of 2 

B5E91F911A7C3CCF4B354835D21864E6B954846ED4E597D3C 
64B8925B9604C62B8381B3B96806E148569192D533726D0C7D 
3D7B417DA61C058BA6FC4ED581C26 

6F661AE0CA967CA62035AB5D5B97C6D75485E1D1003F764AE 
2C474F4779290DDD2E6D20FF5A18745A4F217EE8467E88882 
387B25378A7662758F8A11E0D3068A 

149B1B3025C2F3231A7E052904F8DEC0E559E045E1B122DDC 
2116D95888AFF497568E7D400AD16F84EEDFF18FA57F56912 
A24595648E350D9AE44611DFEEF956 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized 
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as 
described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d) 
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement 
Receipt will establish the filing date of the application 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C. 
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage 
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for an 
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security, 
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application. 
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Title of EYEWEAR SYSTEMS, APPARATUSES, AND METHODS FOR PROVIDING 
€r;vention ASSISTANCE TO A USER 

As the below named inventor, # hereby declare that: 

This dec€aration 
is diiected to: ro The attached applic.ation, tar 

United States application or PCT international application number 

€iled on 

 

         

The above identified app€€cation was made or authorized €o be made by me. 

€ believe that l am the original inventor or an origina€ £obit inventor of a claimed invention in the application. 

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

WARNING: 
Peti€ioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal Mon-nation such as social security numbers, bank account numbers. or credit card numbers 
(other than a check or credit card authorization form PTO-2113$ submitted for payment purposes) is never required by the USPTO 
to support a petition or an applica€ion. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such persona€ information from the documents before submitting them to the 
USPTO. Pelitiormriapplicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-pubficalion request in compliance with 3? CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, €he record from an abandoned appl€cation 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 tor payment purposes are not retained in €he application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

4 

Inventor 
ERNESTO CARLOS MARifINEZ VILLALPANDO 

Date (Optional) : >TO 0 /    

Signature:     
r. 

 
Note: An application data iteee-(15  068/14 or equivalent), inctuding naming the entire inventive entity, must accompany this form or must have 
been providusiy filed. Use an additional PTOIAINO1 form for each addilianal inventor. 

pTOWArai 
Approved for ono through 1)l3012020. OM6 0651.0032 

J.S. Potent :trid Trtoterttork Office: J.S. DEPARTMENT OF COMMERCE 
Under t£te Papoiwork Reduction AM of 1995, tics pontoon are tootssioi rospono trs o tottorstim of irtforroolion nit:eeR as otspluyn e Va °ma 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN **%\ 
APPLICATION DATA SHEET (37 CFR t76) 

TbiR Celien:SOn of infOrnint,e0  is ecitiqe4 by 35 U.S.C. 115 :Ind Sr CFR 1.53. The isformrshon is footstool to obtain er fet341n benefit by the pubitomilloth is to fiie fend 
by its,. USPTO to paw.es5) cso Confatentiolity in governed by 35 t?,2 sns€ 37 0FR 1,11 and 1. €4, Thin soltestiort is estimated to trite 1 minute to 
comoiele,, tooth: tog gathering. ptepaiiitg, end submitting the completed upplisstion form to the LISPTO. Time wilt vary deborteinn up o the inctivItittill e;31,P. Any 
cson:iionfs on the an'Iourzt tole you tequire to compieto Ibis form urolior rotogesotins for rettorsing this terriers, St;OUR; be scant in be C.Eltet Information Otrioor, 
Patent nod 'linnet:1ml: Mice, U.S. Depuilinent or commerce. P.U. Box 145f). Atextthitha. VA 22313.14SD. CO NOT SEND FEES OR somPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

if you nuild OSSinianCe cOinplenag th0 fool call I .n:14,1'04199 mot select olition 2 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, p€ease 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 informabon provided by you in this form will be subject to the follOwing routine uses: 

1. The information on this form will be treated c>onfidentia€€y 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 Ad. 

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(ni). 

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.G. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.G. 218(o)), 

7. 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.G. 2904 and 2.906. 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. 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 €iled 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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7590 10/01/2024 

Caldwell Intellectual Property Law 
200 Clarendon Street 
59th Floor 
Boston, MA 02116 

EXAMINER 

ART UNIT PAPER NUMBER 

2872 

NOTIFICATION DATE DELIVERY MODE 

10/01/2024 ELECTRONIC 

ALEXANDER, WILLIAM R 

(

r4O7"b2itt  UNITED STATES PATENT AND TRADEMARK OFFICE 
, 

a % E P, 
•-.4-"1 . 

,„, „, cc,  

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. 

18/517,910 11/22/2023 Ernesto Carlos Martinez Villalpando 1537-003USC1 8339 

NOTICE REQUIRING INVENTOR'S OATH OR DECLARATION 

VAn inventor's oath or declaration in compliance with 37 CFR 1.63 or substitute statement in compliance with 37 CFR 1.64 
executed by or with respect to each inventor has not yet been submitted. 

The inventor's oath or declaration or substitute statement dated is defective. The inventor's oath or declaration does 
not comply with 37 CFR 1.63 or the substitute statement does not comply with 37 CFR 1.64 because it: 

❑ does not include a statement that the person executing the oath or declaration or substitute statement believes the named 
inventor or joint inventor to be the original inventor or an original joint inventor of a claimed invention in the application for 
which the oath or declaration is being submitted. 

❑ does not state that the application was made or was authorized to be made by the person executing the oath or declaration 
or substitute statement. 

❑ does not acknowledge that any willful false statement made in such oath or declaration or substitute statement is punishable 
under section 1001 of title 18 by fine or imprisonment of not more than 5 years, or both. 

❑ does not identify the person executing the oath or declaration or substitute statement by his or her legal name. 

❑ does not identify the application to which the oath or declaration or substitute statement is directed. 

❑ Other:  

The substitute statement dated does not comply with 37 CFR 1.64 because it: 

❑ does not identify the inventor with respect to whom the statement applies. 

❑ does not identify the relationship to the non-signing inventor. 

❑ does not identify the circumstances permitting execution of the statement. 

❑ was signed by someone other than the applicant. 

❑ Other:  

An oath or declaration in compliance with 37 CFR 1.63, or a substitute statement in compliance with 37 CFR 1.64, executed by 
or with respect to each inventor MUST be filed no later than the date on which the issue fee is paid. See 35 U.S.C. 115(f). 
Failure to timely comply will result in ABANDONMENT of this application. This period for reply is not extendable under 37 
CFR 1.136(a). 

Questions relating to this Notice should be directed to the Application Assistance Unit at 571-272-4200. 

(571)-272-4200 or 1(888)-786-0101 

Patent Publication Branch 

Office of Data Management 
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ART UNIT 

EXAMINER 

ALEXANDER, WILLIAM R 

PAPER NUMBER 

2872 

145340 7590 09/25/2024 

Caldwell Intellectual Property Law 
200 Clarendon Street 
59th Floor 
Boston, MA 02116 

r C" "tt t  UNITED STATES PATENT AND TRADEMARK OFFICE 
(ff UNITED STATES DEPARTMENT OF COMMERCE 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

DATE MAILED: 09/25/2024 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

18/517,910 11/22/2023 Ernesto Carlos Martinez Villalpando 1537-003USC1 8339 

TITLE OF INVENTION: EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR PROVIDING ASSISTANCE TO A USER 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional SMALL $480 $0.00 $0.00 $480 12/26/2024 

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 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of 
undiscounted 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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1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

❑ Change of correspondence address (or Change of Correspondence 
Address form PTO/AIA/122 or PTO/SB/122) attached. 

❑ "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a 
Customer Number is required. 

2. For printing on the patent front page, list 
(1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 2  
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

3  

1  

PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system. 

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 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. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

145340 7590 09/25/2024 

Caldwell Intellectual Property Law 
200 Clarendon Street 
59th Floor 
Boston, MA 02116 

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. 

Certificate of Mailing or Transmission 
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 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the 
USPTO via the USPTO patent electronic filing system 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. 

18/517,910 11/22/2023 Ernesto Carlos Martinez Villalpando 1537-003USC1 8339 

TITLE OF INVENTION: EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR PROVIDING ASSISTANCE TO A USER 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional SMALL $480 $0.00 $0.00 $480 12/26/2024 

EXAMINER ART UNIT CLASS-SUBCLASS 

ALEXANDER, WILLIAM R 2872 351-158000 

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: ❑ Issue Fee ❑ Publication Fee (if required) 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

❑ Electronic Payment via the USPTO patent electronic filing system ❑ 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) 

❑ Applicant certifying micro entity status. See 37 CFR 1.29 

❑ Applicant asserting small entity status. See 37 CFR 1.27 

❑ Applicant changing to regular undiscounted fee status. 

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. 

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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ART UNIT 

EXAMINER 

ALEXANDER, WILLIAM R 

PAPER NUMBER 

2872 

DATE MAILED: 09/25/2024 

145340 7590 09/25/2024 

Caldwell Intellectual Property Law 
200 Clarendon Street 
59th Floor 
Boston, MA 02116 

r C"Nb 'At UNITED STATES PATENT AND TRADEMARK OFFICE
` r UNITED STATES DEPARTMENT OF COMMERCE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

18/517,910 11/22/2023 Ernesto Carlos Martinez Villalpando 1537-003USC1 8339 

United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

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 
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DETAILED ACTION 

Notice of Pre-AIA or AIA Status 

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

under the first inventor to file provisions of the AIA. 

Terminal Disclaimer 

The terminal disclaimer filed on 9/12/2024 disclaiming the terminal portion of any 

patent granted on this application which would extend beyond the expiration date of US 

11,935,798 has been reviewed and is accepted. The terminal disclaimer has been 

recorded. 

Response to Amendments/Arguments 

Applicant's arguments (filed 9/12/2024, pages 6-8) have been fully considered 

and are persuasive. Examiner withdraws the 102 rejection of claims 1-6, 8-13, 15-19, 

and 21, the double patenting rejection of claim 1, as well as the claim objection of 

claims 12-14, 16, 20, and 21 

Allowable Subject Matter 

Claims 1, 3-6, 8-11, 13, 15-19, and 21 are allowed. 

The following is a statement of reasons for the indication of allowable subject 

matter: with respect to the allowable subject matter, none of the prior art either alone or 

in combination disclose or teach of the claimed combination of limitations to warrant a 

rejection under 35 USC 102 or 103. 

Specifically, regarding the allowability of amended independent claim 1: The 

prior art of record does not disclose or suggest a method comprising "... receiving 

second data from a second sensor, wherein the second sensor is an external sensor; ... 
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wherein the analyzing uses the first data and the second data; determining a context of 

the user, wherein determining uses the first data and the second data ...", along with 

other claim limitations. Claims 3-6 are allowable due to pendency on amended 

independent claim 1. 

Specifically, regarding the allowability of amended independent claim 8: The 

prior art of record does not disclose or suggest a storage medium comprising "... 

receiving second data from a second sensor, wherein the second sensor is an external 

sensor; ... wherein the determining uses the first data and the second data ...", along 

with other claim limitations. Claims 9-11 and 13 are allowable due to pendency on 

amended independent claim 8. 

Specifically, regarding the allowability of amended independent claim 15: The 

prior art of record does not disclose or suggest a system comprising "... receiving 

second data from a second sensor, wherein the second sensor is an external sensor; 

determining a context of the user, wherein determining uses the first data and the 

second data ... analyzing a state of the user, wherein the analyzing uses the first data 

and the second data ...", along with other claim limitations. Claims 16-19 and 21 are 

allowable due to pendency on amended independent claim 15. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to WILLIAM R ALEXANDER whose telephone number is 

(571)270-7656. The examiner can normally be reached M-F 8:30 AM- 4:00 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, Pinping Sun can be reached on (571) 270-1284. The fax phone number for 

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

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. 

/WILLIAM R ALEXANDER/ 
Primary Examiner, Art Unit 2872 
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Time Stamp 

Ll 1 "18517910" (US-PGPUB) OR ON ON 2024/06/06 
01:46 PM 

L2 1 "20170032646" (US-PGPUB) OR ON ON 2024/06/06 
02:29 PM 

L3 9 ("2017/0032646").urpn. 
AND (PGPB I USPT I 
USOC).dbnm. 

(US-PGPUB; USPAT; 
USOCR) 

OR ON ON 2024/06/06 
02:30 PM 

L4 34 (Artificial Intelligence) 
More like doc: 
US-20170032646-A1 

(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) 

OR ON ON 2024/06/06 
02:30 PM 

Text: 
(EP-3125208-B1 OR 
EP-3125208-Al OR 
US-10896591-B2 OR 
JP-6414711-B2 OR JP- 
2017032992-A OR US- 
20160350553-A1 OR 
US-9842224-B2 OR 
US-9635156-B2 OR 
US-20160344856-A1 
OR US-20170201620- 
Al OR US-10257343- 
B2 OR EP-2929424-B1 
OR EP-2929424-A1 OR 
US-20210034384-Al 
OR US-11093262-B2 
OR US-11301553-B2 
OR US-20200184058-
Al OR US-
20190258785-A1 OR 
US-10657237-B2 OR 
US-20180113317-
Al).did. 

L5 1 "20170108715" (US-PGPUB) OR ON ON 2024/06/06 
02:30 PM 

L6 9 ("2017/0108715").urpn. 
AND (PGPB I USPT I 
USOC).dbnm. 

(US-PGPUB; USPAT; 
USOCR) 

OR ON ON 2024/06/06 
02:30 PM 

L7 35 (Artificial Intelligence) 
More like doc: 
US-20170108715-Al 

(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, 

OR ON ON 2024/06/06 
02:30 PM 

Text: 
(US-9946098-B2 OR 
GB-2593999-A OR EP- 
2973533-A2 OR IT- 
UB200159744-Al OR 
JP-2022512232-A OR 
KR-20170009658-A OR 
JP-2021090518-A OR 
US-20210263343-Al 
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OR CA-3103521-Al OR 
CN-108431680-A OR 

TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 

KR-20090010616-A OR JPO; DERWENT; 
EP-3893043-Al OR IBM_TDB) 
KR-100893185-B1 OR 
US-20090135003-Al 
OR US-7834759-B2 OR 
WO-2019238982-Al 
OR IL-286178-B2 OR 
WO-2017108981-Al 
OR EP-3394666-Al OR 
US-20190004338-
A1).did. 

L8 87 L3 L4 L6 L7 (US-PGPUB; USPAT; OR ON ON 2024/06/06 
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; 

02:31 PM 

JPO; DERWENT; 
IBM_TDB) 

L9 37 L3 L4 L6 L7 (US-PGPUB; USPAT) OR ON ON 2024/06/06 
02:31 PM 

L10 17 L9 AND sensor$ AND (US-PGPUB; USPAT) OR ON ON 2024/06/06 
microphone AND 
speaker AND 
orientation AND 
assist$4 

02:48 PM 

L11 17 L9 AND sensor$ AND (US-PGPUB; USPAT) OR ON ON 2024/06/06 
microphone AND 
speaker AND 
orientation AND 
assist$4 AND 

02:51 PM 

(acceler$7 OR 
gyroscope$ OR 
magnet$7 OR 
proximity) 

L12 31200 (EYE$WEAR OR (US-PGPUB; USPAT; OR ON ON 2024/06/06 
SPECTACLES OR 
EYE$GLASSES OR 
SUN$GLASSES OR 
GOGGLES) AND 
sensor$ AND 
microphone AND 
speaker AND 
orientation AND 
assist$4 AND 
(acceler$7 OR 

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, 

02:59 PM 
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gyroscope$ OR 
magnet$7 OR 
proximity) 

RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

L13 15097 (EYE$WEAR OR (US-PGPUB; USPAT; OR ON ON 2024/06/06 
SPECTACLES OR 
EYE$GLASSES OR 
SUN$GLASSES OR 
GOGGLES) AND 
sensor$ AND 
microphone AND 
speaker AND 
orientation AND 
assist$4 AND 
(acceler$7 AND 
gyroscope$ AND 
magnet$7 AND 
proximity) 

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; 

02:59 PM 

JPO; DERWENT; 
IBM_TDB) 

L14 180478 (G02C5/001 OR (US-PGPUB; USPAT; OR ON ON 2024/06/06 
G02C11/10 OR 
G06F3/167 OR 
H04W4/026 OR 
H04W4/38 OR 
G02C2200/08 OR 
G02C2200/16 OR 
G02C3/006 OR 
G02C5/126 OR 
G02C5/14 OR 
G02C11/06 OR 
G02C2200/02).cpc. 

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; 

03:11 PM 

JPO; DERWENT; 
IBM_TDB) 

L15 1459 351/158.CCLS. (US-PGPUB; USPAT) OR ON ON 2024/06/06 
03:12 PM 

L16 42754 L14 L15 (US-PGPUB; USPAT) OR ON ON 2024/06/06 
03:12 PM 

L17 182216 L14 OR (US-PGPUB; USPAT; OR ON ON 2024/06/06 
(351/158.CCLS.) 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; 

03:14 PM 

JPO; DERWENT; 
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IBM_TDB) 

L18 2086 L13 AND L17 (US-PGPUB; USPAT; OR ON ON 2024/06/06 
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; 

03:14 PM 

JPO; DERWENT; 
IBM_TDB) 

L19 1261 L13 AND L17 (US-PGPUB; USPAT) OR ON ON 2024/06/06 
03:18 PM 

L20 15 "10307085" (US-PGPUB; USPAT) OR ON ON 2024/06/06 
03:26 PM 

L21 1 "10307085".PN. (US-PGPUB; USPAT) OR ON ON 2024/06/06 
03:26 PM 

L22 1 "20160066847".PN. (US-PGPUB; USPAT) OR ON ON 2024/06/06 
03:28 PM 

L23 670 ((("VILLALPANDO") (US-PGPUB; USPAT; OR ON ON 2024/06/06 
near3 ("Ernesto")) OR USOCR; EPO; JPO; 04:28 PM 
(("SO") near3 ("Chiu")) DERWENT) 
OR (("LAW") near3 
("Kwok")) OR 
(("CHEUNG") near3 
("Wai"))),INV. 

L24 24 ((("SOLOS") near3 (US-PGPUB; USPAT) OR ON ON 2024/06/06 
("TECHNOLOGY") 
near3 

04:29 PM 

("LIMITED"))).AS,AAN 
M. 

L25 39 ((("SOLOS") near3 (US-PGPUB; USPAT; OR ON ON 2024/06/06 
("TECHNOLOGY") 
near3 
("LIMITED"))).AS,AAN 
M. 

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; 

04:29 PM 

JPO; DERWENT; 
IBM_TDB) 

L26 2136 L23 L25 (US-PGPUB; USPAT; OR ON ON 2024/06/06 
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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; 

04:29 PM 

JPO; DERWENT; 
IBM_TDB) 

L27 20 L26 AND eyewear AND (US-PGPUB; USPAT; OR ON ON 2024/06/06 
orientation AND 
communication 

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; 

04:30 PM 

JPO; DERWENT; 
IBM_TDB) 

L28 15 L26 AND eyewear AND (US-PGPUB; USPAT) OR ON ON 2024/06/06 
orientation AND 
communication 

04:30 PM 

L29 3 L26 AND eyewear AND (US-PGPUB; USPAT) OR ON ON 2024/06/06 
orientation AND 
communication AND 

04:31 PM 

(first ADJ data) 

L30 3 L26 AND eyewear AND (US-PGPUB; USPAT) OR ON ON 2024/06/06 
orientation AND 
communication AND 

04:31 PM 

(first ADJ data) AND 
(sensor ADJ data) 

L31 2 (eyewear AND (US-PGPUB; USPAT) OR ON ON 2024/06/06 
orientation AND 
communication AND 

04:36 PM 

(first ADJ data) AND 
(sensor ADJ data) AND 
(computer ADJ 
readable)).clm. 

L32 1 "20160066847".pn. (US-PGPUB) OR ON ON 2024/06/06 
04:59 PM 

L33 521 L19 AND (external (US-PGPUB; USPAT) OR ON ON 2024/06/06 
near8 sensor$) 05:30 PM 

L34 30 L15 AND (external (US-PGPUB; USPAT) OR ON ON 2024/06/06 
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near8 sensor$) 05:59 PM 

L37 1 "11835798".pn. (USPAT) OR ON ON 2024/06/07 
04:41 PM 

L38 1 "18517910" (US-PGPUB) OR ON ON 2024/09/19 
03:35 PM 

L39 1 "20170032646" (US-PGPUB) OR ON ON 2024/09/19 
03:35 PM 

L40 9 ("2017/0032646").urpn. 
AND (PGPB I USPT I 
USOC).dbnm. 

(US-PGPUB; USPAT; 
USOCR) 

OR ON ON 2024/09/19 
03:35 PM 

L41 34 (Artificial Intelligence) 
More like doc: 
US-20170032646-A1 

(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) 

OR ON ON 2024/09/19 
03:35 PM 

Text: 
(EP-3125208-B1 OR 
EP-3125208-Al OR 
US-10896591-B2 OR 
JP-6414711-B2 OR JP- 
2017032992-A OR US- 
20160350553-A1 OR 
US-9842224-B2 OR 
US-9635156-B2 OR 
US-20160344856-Al 
OR US-20170201620- 
Al OR US-10257343- 
B2 OR EP-2929424-B1 
OR JP-2016507802-A 
OR JP-6522510-B2 OR 
EP-2929424-Al OR 
US-20210034384-Al 
OR KR-20150091322-A 
OR US-9016857-B2 OR 
US-11093262-B2 OR 
US-11301553-B2).did. 

L42 1 "20170108715" (US-PGPUB) OR ON ON 2024/09/19 
03:35 PM 

L43 9 ("2017/0108715").urpn. 
AND (PGPB I USPT I 
USOC).dbnm. 

(US-PGPUB; USPAT; 
USOCR) 

OR ON ON 2024/09/19 
03:35 PM 

L44 37 (Artificial Intelligence) 
More like doc: 
US-20170108715-Al 

(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; 

OR ON ON 2024/09/19 
03:35 PM 

Text: 
(US-9946098-B2 OR 
GB-2593999-A OR US- 
20200292843-A1 OR 
CN-113196147-A OR 
US-11796833-B2 OR 
JP-7208398-B2 OR IT- 
UB200159744-Al OR 
CN-116338983-A OR 
JP-2022512232-A OR 
KR-20170009658-A OR 
JP-2021090518-A OR 
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CA-3103521-Al OR 
CN-108431680-A OR 
EP-3893043-Al OR 
US-20090135003-Al 
OR WO-2017108981-
Al OR EP-3394666-Al 
OR US-20190004338-
Al OR US-10877299-
B2 OR CN-110412777-
A).did. 

IBM_TDB) 

L45 87 L3 L4 L6 L7 (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) 

OR ON ON 2024/09/19 
03:35 PM 

L46 37 L3 L4 L6 L7 (US-PGPUB; USPAT) OR ON ON 2024/09/19 
03:35 PM 

L47 17 L9 AND sensor$ AND 
microphone AND 
speaker AND 
orientation AND 
assist$4 

(US-PGPUB; USPAT) OR ON ON 2024/09/19 
03:35 PM 

L48 17 L9 AND sensor$ AND 
microphone AND 
speaker AND 
orientation AND 
assist$4 AND 
(acceler$7 OR 
gyroscope$ OR 
magnet$7 OR 
proximity) 

(US-PGPUB; USPAT) OR ON ON 2024/09/19 
03:35 PM 

L49 32866 (EYE$WEAR OR 
SPECTACLES OR 
EYE$GLASSES OR 
SUN$GLASSES OR 
GOGGLES) AND 
sensor$ AND 
microphone AND 
speaker AND 
orientation AND 
assist$4 AND 
(acceler$7 OR 
gyroscope$ OR 
magnet$7 OR 
proximity) 

(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; 

OR ON ON 2024/09/19 
03:35 PM 
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JPO; DERWENT; 
IBM_TDB) 

L50 15992 (EYE$WEAR OR 
SPECTACLES OR 
EYE$GLASSES OR 
SUN$GLASSES OR 
GOGGLES) AND 
sensor$ AND 
microphone AND 
speaker AND 
orientation AND 
assist$4 AND 
(acceler$7 AND 
gyroscope$ AND 
magnet$7 AND 
proximity) 

(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) 

OR ON ON 2024/09/19 
03:35 PM 

L51 185203 (G02C5/001 OR 
G02C11/10 OR 
G06F3/167 OR 
H04W4/026 OR 
H04W4/38 OR 
G02C2200/08 OR 
G02C2200/16 OR 
G02C3/006 OR 
G02C5/126 OR 
G02C5/14 OR 
G02C11/06 OR 
G02C2200/02).cpc. 

(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) 

OR ON ON 2024/09/19 
03:35 PM 

L52 1459 351/158.CCLS. (US-PGPUB; USPAT) OR ON ON 2024/09/19 
03:35 PM 

L53 44020 L14 L15 (US-PGPUB; USPAT) OR ON ON 2024/09/19 
03:35 PM 

L54 186941 L14 OR 
(351/158.CCLS.) 

(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) 

OR ON ON 2024/09/19 
03:35 PM 

L55 2196 L13 AND L17 (US-PGPUB; USPAT; OR ON ON 2024/09/19 
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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; 

03:35 PM 

JPO; DERWENT; 
IBM_TDB) 

L56 1316 L13 AND L17 (US-PGPUB; USPAT) OR ON ON 2024/09/19 
03:35 PM 

L57 15 "10307085" (US-PGPUB; USPAT) OR ON ON 2024/09/19 
03:35 PM 

L58 1 "10307085".PN. (US-PGPUB; USPAT) OR ON ON 2024/09/19 
03:35 PM 

L59 1 "20160066847".PN. (US-PGPUB; USPAT) OR ON ON 2024/09/19 
03:35 PM 

L60 681 ((("VILLALPANDO") (US-PGPUB; USPAT; OR ON ON 2024/09/19 
near3 ("Ernesto")) OR USOCR; EPO; JPO; 03:35 PM 
(("SO") near3 ("Chiu")) DERWENT) 
OR (("LAW") near3 
("Kwok")) OR 
(("CHEUNG") near3 
("Wai"))),INV. 

L61 29 ((("SOLOS") near3 (US-PGPUB; USPAT) OR ON ON 2024/09/19 
("TECHNOLOGY") 
near3 

03:35 PM 

("LIMITED"))).AS,AAN 
M. 

L62 45 ((("SOLOS") near3 (US-PGPUB; USPAT; OR ON ON 2024/09/19 
("TECHNOLOGY") 
near3 
("LIMITED"))).AS,AAN 
M. 

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; 

03:35 PM 

JPO; DERWENT; 
IBM_TDB) 

L63 2153 L23 L25 (US-PGPUB; USPAT; OR ON ON 2024/09/19 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 

03:35 PM 
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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) 

L64 21 L26 AND eyewear AND (US-PGPUB; USPAT; OR ON ON 2024/09/19 
orientation AND 
communication 

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; 

03:35 PM 

JPO; DERWENT; 
IBM_TDB) 

L65 16 L26 AND eyewear AND (US-PGPUB; USPAT) OR ON ON 2024/09/19 
orientation AND 
communication 

03:35 PM 

L66 4 L26 AND eyewear AND (US-PGPUB; USPAT) OR ON ON 2024/09/19 
orientation AND 
communication AND 

03:35 PM 

(first ADJ data) 

L67 4 L26 AND eyewear AND (US-PGPUB; USPAT) OR ON ON 2024/09/19 
orientation AND 
communication AND 

03:35 PM 

(first ADJ data) AND 
(sensor ADJ data) 

L68 2 (eyewear AND (US-PGPUB; USPAT) OR ON ON 2024/09/19 
orientation AND 
communication AND 

03:35 PM 

(first ADJ data) AND 
(sensor ADJ data) AND 
(computer ADJ 
readable)).clm. 

L69 1 "20160066847".pn. (US-PGPUB) OR ON ON 2024/09/19 
03:35 PM 

L70 536 L19 AND (external (US-PGPUB; USPAT) OR ON ON 2024/09/19 
near8 sensor$) 03:35 PM 

L71 30 L15 AND (external (US-PGPUB; USPAT) OR ON ON 2024/09/19 
near8 sensor$) 03:35 PM 
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L72 1 "11835798".pn. (USPAT) OR ON ON 2024/09/19 
03:35 PM 

L73 74 ("10042186"I"10060790 
T1006114471031029 
6"I"10330956"I"103456 
25'110359311'110539 
4597'107770487'1104 
20457'110861477'112 
045127'112434167'11 
326941"I"11513371"I"1 
16303317'11644361T 
11644693'1200700304 
427'201202370757'20 
130250232'120140268 
0087'201403472657'2 
0150126845'12015017 
24347'20150248026T 
20160246059'1201602 
995697'201700326461 
"20170078883'120170 
108715'120170176778 
T201800883407'2018 
0097920'12018010313 
9'720180124497'1201 
802348471"201802420 
64'120190097328"1"20 
190101977"I"20190158 
946'120190187492'12 
0190278110'12019029 
77017'20220107202T 
20220113562'1719213 
67'72554377'7380936" 
1740191877438410T 
74815317'750074617 
5007477'75818337'76 
21634'17677723"1"776 
08967'77710467'7792 
552"I"7806525"I"79223 
217'81096297'833701 
3'78430507'18434863" 
lu8465151'185002711" 
87707427'8905542'79 
0334937'94885207'95 
47184'19690121").PN. 

(US-PGPUB; USPAT) OR ON ON 2024/09/19 
03:36 PM 

PE2E SEARCH - Search History (Interference) 

Ref # Hits Search Query DBs Default 
Operator 

Plurals British 
Equivalents 

Time Stamp 

N1 2 (eyewear AND 
orientation AND 
communication AND 
(first ADJ data) AND 
(sensor ADJ data) AND 
(computer ADJ 
readable)).clm. 

(US-PGPUB; USPAT) OR ON ON 2024/06/06 
04:37 PM 
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N4 2 (eyewear AND (US-PGPUB; USPAT) OR ON ON 2024/09/19 
orientation AND 
communication AND 

03:36 PM 

(first ADJ data) AND 
(sensor ADJ data) AND 
(computer ADJ 
readable)).clm. 
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Abstract 

Disclosed is a type of spectacles, composing: a spectacle frame (10), the spectacle frame (10) 
comprising spectacle rims (11) and two spectacle legs (12), and the two spectacie legs (12) being 

rotetebly connected to the spectacle rims (11) respectively; two loudspeaker assemblies (21), with 
the two loudspeaker assemblies (21) respectively comprising an earphone core, the two 

loudspeaker assemblies (21) being respectively connected to the two spectacle iegs (E 2) via hinge 
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Claims (20) " 

, A pair of glasses, characterized in that the glasses include: 

A spectacle frame, which includes a spectacle frame and two spectacle legs, and the two spectacle legs are respectively rotate* connected to the spectacle frame; 

Two speaker components, the two speaker components including a headphone core, the two speaker components are respe,..,:seiy connected to the two temples 
through a hinge component on the two temples, and the hinge component can Rotate to change the position of each spesiter component relative to the temples to which 

it is connected; 

A control circuit or a battery is contained in toe temple, and the control circuit or battery drives toe earphone core to vibrate to generate sound, and the sound includes at 

 two resonance peaks. 
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Glasses 

Priority information 

This application claims priority from Chinese application CN201810975515_1, flied on August 24, 2018, the entire contents of which are incorporated herein by reference. 

Technicsi field 

The present application relates to the field of eyeglasses, and in particular, to eyeglasses with hinge components. 

Backc,..iround technique 

People often wear glasses in daily li₹e, such as short-sighted glasses, far-sighted glasses, sunglasses, glasses, massage glasses and so on. However, these glasses 

have a single function and cannot meet the multiple needs of people at the same time. For example, people often wear sungiasses when going out for sports or 

traveling, but if they want to listen to music at the same time, they need to prepare additional headphones, which is not convenient to carry and store. Therefore, glasses 

with a headset function bring great convenience to the user. 

Summary of the In:reef:on 

An embodiment of the present specification provides glasses. The glasses include: a spectacle frame. The spectacle frame includes a spectacle frame and two 

spectacle legs. The two spectacle legs are rateably connected to the spectacle frame. Two speaker components. 'the two speaker components include a headphone 

core, and the two speaker compone a., are connected to the two temples through hinge components on the two temples, respectively, and the hinge components can be 

rotated to change each The position of the speaker component relative to the temples to which it is connected; the temples contain a control circuit or battery that drives 

the headphone core to vibrate to produce sound, and the sound includes at least two resonance peaks 

BRIEF DESCRiPTiON OF THE DRAWiNGS 

This application will be further explained by way of exemplary embodiments;  which will be described in detail with reference to the accompanying drawings. These 

embodiments are not restrictive. in these embodimea, the same numbeis represent the same structures, where: 

FIG. 1 is a schematic structural diagram of glasses provided according to some embodiments of the present application; RC. 

Fla 2 is a schematic structural diagram of a hinge assembly according to some embodiments in the present application; FIG. 

3 is a schematic diagram of an explosion structure according to some embodiments in the present application; 

4 is a sectional view o₹ the hinge assembly of FIG. 2 along the A-A axis; 

5 is a schematic structural diagram of a hinge assembly according to some ernbcdiments of the present application.; 

FIG. f3 is an original state diagram o₹ a protective sleeve according to some embodiments in the present application; FIG. 

7 is a partial cross-sectional view of an original state of a protective sleeve of a hinge assembly according to some embodiments of the present application; 

8. is a bending state diagram of a protective sleeve of a hinge assembly according to some embodiments of the present application; 

9 is a partial cross-sectional view of a folded state of a protection sleeve of a hinge assembly according to some embodiments of the present application; 

10 is a partial cross-sectional view of glasses provided according to some embodiments of the present application; 

11 is an enlarged view of a portion A in FIG. 10; 

12 is an enlarged view of a portion B in FIG. 11; 

13 is a partial cross-sectional view o₹ glasses provided according to some embodiments of the present application; 

14 is an enlarged view of a portion in FiG. 13; 

15 is an exploded striy-fi iral view of glasses provided according to some embodiments of the present application; 

FIG. 16 is a schematic flowchart of a voice control system according to some embodiments in the present application; FIG. 

17 is an equivalent model of a vibration generating and transmitting system of a speaker assembly according to some embodime in the pre-sent application; 

18 is a structural diagram of a composite vibration device of a speaker assembly provided according to some embodiments of the present application; 

19 is a structural diagram of a speaker assent* composite vibration device provided according to some embodiments of the present application; 

20 is a frequency response curve of a speaker component provided according to some embodiments of the present application; 

21 is a structural diagram of a speaker assembly and a composite vibration device thereof provided according to some embodiments of the present application; 

22 is a vibration response curve of a speaker assembly provided according to some embodiments of the present application; 

23 is a structural diagram of a vibration generating portion of a speaker assembly provided according to some embodiments of the present application; 

24 is a vibration response curve of a vibration generating portion of a speakei assembly provided according to some embodiments of the present application; 

25 is a vibration response curve of a vibration generating part of a speaker assembly provided according to some embodiments of the present application; 

26A is a schematic structural diagram of a speaker assembly provided according to some embodime a., in the present application; 

26B is a schematic structural diagram of a speaker assembly provided according to some embodiments in the present application; and 

27 is a noise suppression effect diagram of the speaker assembly provided in FIGS. 26A and 2613; and 
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HG. 2t1 .a schematic diagram of transmitting sound by air conduction in the present applicafion. 

detailed description 

In order to more clearly illustrate the technical solutions of the embodiments of the present application, the drawings used in the description of the embodiments will be 

briefly introduced below. Obviously, the drawings in the toilowing descitption are just some examples or embodiments of the present application. For those of ordinary 
skill in the art, the present application can also be applied to these drawings without creative efforts. Other similar scenarios. Et should be understood that these 

exemplary embodiments are given only to enable those skilled in the relevant art to better understand and implement the present invention, and not to limit the scope of 

the present invention in any way. Uniess obvious from a iocaie or otherwise so,,ed, the same reference nurrpea:it in the figures represent the same structure or operation. 

As shown in this application and the claims, the words "a", 'an", "an" and for "the" do not specifically refer to the singular, but may include the plural uniess the context 

clearly indicates an exception. In general, the terms "including" and "comprising" are only meant to include clearly identified steps and elements, and these steps and 
elements do not constitute an exclusive list, and the method or device may also include other steps or elements. The term "based on" is "based at least in part on." The 

term "one embodiment" means "at !east one embodiment": the term "another embodiment" means "at least one other embodiment". Related definitions of other terms 
will be given in the description below. In the following, without loss of generality, in the description of the conduction-related technology in the present invention, the 

description of "glasses" or "sunglasses" will be used. This description is just a form of conduction application. For those of ordinary skill in the art, "glasses" or 

"sunglasses" can also De replaced with other similar warns, such as ",aye protection device", "eye wearable device", etc.. In fact, the various implementations of the 
present invention can be easiiy applied to other non-speaking component hearing devices. For example, for a person skilled in the art, after understanding the basic 

principles of glasses, various modifications and changes in the form and details of the specific methods and steps of implementing glasses may be made without 
departing from this principle. in particular, the environmental sound pickup and processing function is added to the glasses, so that the glasses can realize the function 

of a hearing aid. For example, a microphone such as a microphone can pick up the sound of the SilirOlindings of the user I wearer, and send the processed (or generated 

electrical signai) sound to the speaker component under a certain algorithm. That is, the glasses can be modi₹ied to include the function of picking up ambient sounds, 
and after certain signal processing, the sound is transmitted to the user / wearer through the speaker component part, thereby realizing the function of the hearing aid. 

As an example, the algorithms mentioned here may include noise canceliation„ automatic gain con trot, acoustic feedback suppression, wide dynamic range 
compression, active environment recognition, active noise reduction, directional processing, tinnitus processing, multi-channel wide dynamic range compression, and 

active howling A combination of one or more of suppression, volume control. etc. 

Please refer to FIG. 1, which sc r  is a hematic structural diagram of an di embodiment of glasses according to the present application. In this embodiment, the glasses 

include: a spectacle frame  10 and a functional component  20. 

In some embodiments, the spe.....c.le frame  10 in the present a may include spectacle frames of various classes such as nearsightedness, farsightedness, 

sunglasses, 3D glasses, etc., which is not limited herein_ 

The functional component  20 may be connected with the spectacle frame  10 so that the spectacles further have some other functions or components. For example, the 

functional component  20 inlay be a speaker assembly, and may include a bone conduction speaker assembly, an air conduction speaker assembly, and the Eike. 
Specifically, the functional component  20 may be a bone conduction speaker assembly  21, so that the glasses also have the function of the bone conduction speaker  

assembly  21. Of course, the functional component  20 may also be other components, such as a positioning device, which is not limited herein. 

In some embodiments, the spectacle frame  10 may include a spectacle frame  11 and two spectacle legs  12. The spectacle main body  121 and the hinge assembly  122 

may be rotatably connected to the spectacle frame  11, and the speaker assembly  21 may pass the hinge assembly  122. Attached to the temple  12. 

FIG 2 is a schematic structural diagram of an embodiment of a hinge assembly of the present application, and FIG 3 is an exploded structural schematic diagram of an 

embodiment of a hinge assembly of the present application. In some embodiments, the hinge assembly  122 of the present application may be used in glasses in the 
embodiments of the present application. 

In the present application, the hinge assembly  122 includes a hinge  30. which is a Sill:ClUre for connecting two solid bodies and allowing relative rotation between the 
two solid bodies. 

Specifically, when the hinge. as;semb.N 122 in this embodiment is used in the above-mentioned glasses embodiment, the iiinga.asnmbly 122 is disposed at an end of the 
temple main body  12.1 away from the eyeglass frame11,  and further conne,--h= the functional member  20 to the mirror through the hinge  30. The leg  body  121 is far from 

the end of the gygglass frame  11. 

In some embodiments, the hinge  assembly  122 may further include a rod  40 and a fixing member  50. in some embodiments, the hinge  80 may include a hinge base  31 

and a hinge  arm  32. in some embodiments, the hinge arm  32 is rotatably connected to the hinge base  31 through a rotation shaft  33. Et is easy to understand that the 
hinge base  31 and the hinge arm  32 may be respectively connected to two components that need to be rotationally connected, so that the two components are 

connected together through the rotation shaft  33 of the hinge  30. 

In some embodiments, the hinge seat  31 of the hinge  30 is connected to the rod-shaped member  40. in some embodiments, the rod-shaped member  40 may be a partial 

structure or an overall structure of one of the two members rotationally connected through the hinge 30, or may be one of the two members that need to be rotationally 
connected to he connected to the hinge 30. Connection structure. When the hinge as 122 in this embodiment is used for glasses, the rod-shaped member  40 may 

be at least a part of the temple main body  121 of the glasses, for example, may be all of the temple main body  121 or the temple main body  121 is far away from the 

eyeglass frame 11 A part of one end is further provided with the hinge m.ain.bgdy.121 through this part of the temple malAbgdy 121 at the end of the temple malabody 
121 away from the eyeglass frame  11. 

Specifically, the rodlike member  40 is provided along the length direction with a hinge cavity  41 communicating with the end surface cf the rod-like member  40. A side 

wall of the rod-like member  40 is provided with a first insertion hole  42 communit...,irig with the hinge  cavity  41 and a hinge seat. An end of 31 which is remote from the 

hinge arm  32 is inserted into the hinge cavity  41 from an end surface of the rod-shaped member  40, and is fixed in the hinge  cavity  41 by a fixing member  50 inserted in 
the first insertion hole 42. 

In this embodiment, the hinge cavity  41 commiink..,es with the end surface of the temple main body  121 away from the end of the spectacle frame  11 so that the hinge 

base  31 is inserted into the hinge cavity  41 to connect the hinge  30 with the temple main bony  121. 

In some embodiments, the hinge.mgy 41 may be formed during the molding process of the rod-shaped member 40. For example, the material of the rod-shaped 
member  40 may be rubber or plastic. At this time_ the hinge cavity  41 may be formed by injection molding. The shape of the hinge  cavity  41 is matched with the hinge 

base 31 so that the hinge.base 31 can be accommodated in the hinge.cavity 41. In this embodiment, the temple main body 121 may be a long straight rod along the 
length direction. Correspondingiy, the rod  40 may be a si.i.:ght rod along the length direction. The fiigge.priviiy 41 is provided in the straight rod. Further, the hinge The 
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aeat 31 is ;notched with the bingecavity 41 to be accommodated in the hingexavity 41 so as to realize the installation of the hinge 30. Of course, in other embodiments, 
the rod-shaped member 40 may have other shapes such as an arc shaped rod. 

In addition, the first insertion hole 42 may also be formed during the molding process of the rod-shaped member 40, or may be further formed on the side wall of the rod-

shaped member by a method such as drilling after the molding. Specifically, In this embodiment, the 1.,; .ape of the first insertion hole 42 may be circular, and in other 

embodiments, it may be square, triangular, or other shapes_ The shape of the fixing member 50 is matched with the first insertion hole 42 so that the fixing member 50 
can be inserted into the first insertion hole 42 from the outside of the rod-like member 40, and further by abutting the side wall of the hinge base Si, or Further penetrate 

the outer wall of the hinge base 31 to fix the hinge base 31 in the hinge cav ..y by plugging in or the like. Specifically, Matching threads may be provided on the inner 

wall of the first insertion hole 42 and the outer wall of the fixing member 50 so that the fixing member 50 can be connected to the first insertion hole 42 by screwing to 
further connect the hinge seat 31. It is fixed in the hinge cavity 41. Of course, it may also be connected in other ways, for example, through an interference fit between the 

first insertion hole 42 and the fixing member 50. 

Further, the hinge arm 3.2 can also be connected with other components, so that the component can be connected with the rod-shaped member 40 or with the rod-

shaped mein4er 40 by mounting the hinge.seal 31 in the hinge. cavity 41 of the rod-shaped tnembe.r. 40 after the hinge arra. 32 is connected. The other members 
connected to the rod-shaped member 40 can rotate around the rotation shaft 33. For example, when the hinge assembly 122 is used in the aboveccentioned glasses, the 

functional member 20 (such as the speaker assembly 21) is connected to the end of the hince.arm 32 away from the hinge.base 31, and is connected to the temple main. 
body 12.1 away from the eyegiass frame 11 through the hinge 30. Ends. 

In the above manner, the rod-like member 40 is provided with a hinge cavity 41 communicating with the end surface of the rod-iike member 40. The hinge 30 receives the 
hinge seat 31 in the hinge cavity 41. and further passes the fixing member 50 through the first 

.
the insertion hole 42 penetrates the side wail of the rod-shaped member 

40 to fix the hinge seat 31 accommodated in the hinge cavity 41 in the hinge cavrty. 41, 30 that the hinge 30 can be detached from the rod-shaped member 40 for 

convenience. Replacement of the hinge 30 or the rod 40. When applied to the glasses in the above-mentioned glasses embodiment of the present application, the hinge 
30 and the functional member 20 can be detached from the temple main body 121, so that when the functional member 20 or the spectacle frame 11, the temple main 

body 121 and the like are damaged For easy replacement. 

Further, please refer to FIG. 3. In one embodiment, the hinge seat 31 is provided with a second insertion hole 311 corresponding to the first insertion hole 42, and the 

fixing member 50 is further inserted into the secianft.insertictlikale 311. inside. 

Specifically, the shape of the second insertion hole 311 matches the shape of the fixing member 50, so that after the fixing member 50 passes through the first insertion 

hole 42 it is ₹urther inserted into the seconO.ineertion. hole 311 to fix the hinge base 31, so that The sway of the hinge bake 31 in the hinge. cavity 41 is reduced, so that 
the hinge :30 is fixed more firmly. Specifically, similar to the ainnection manner of the first insertion hole 42 and the fixing member 50, the inner wail of the sec nd  

insertion hole 311 may be provided with matching threads on the outer wall corresponding to the fixing member 50, so that the fixing member 50 And the hinge base 31 
is screwed together; or, the outer wall at the position where the inner wall of the second insertion hole 311 and the fixing member 50 correspond to each other is a 

smooth surface, and the fixing member 50 and the second insertion hole 311 are in interference. The cooperation is not specificaily limited here. 

Further, the second insertion hole 311 can also be provided through both sides of the hinge base 31, so that the fixing member 50 can further penetrate the entire hinge 

base 31, so as to fix the hinge base 31 more firmly in the hinge cavity 41. 

Pease refer to FIG. 4, which is a cross-sectional view of the hinge assembly  122 along the A-A axis in FIG. 2.. In this embodiment, the cross-sectional shape of the hinge 

base 31 and the cross-sectional shape of the hinge.cavitv 41 are matched in a cross section perpencicular to the longitudinal direction of the roe 40 so mat the hinge 
base 31 and the rod 40 are inserted after insertion Forms a tight fit. 

In some embodiments, in the cross-section shown in FIG. 4, the cross-sectional shape of the hinge base 31 and the cross-sectional shape of the hinge cavity 41 may be 
any shape, as long as the hinge base 31 can be separated from the rod 40 away from the hinge arm 32. 'the end surface can be inserted into the hinge cavity 41. Further, 

the first insertion hole  42 is provided on a side wall of the hinge cavity 41 and communicates with the hinge cav .. through the side wall of the hinge cavity 41. 

In an application scenario, the cross-sectional shape o₹ the hinge base 31 and the cross-sectional shape of the hinge cavity 41 are bath rectangular, and the first 

ins.ertion. hole 42 is perpendicular to one side of the rectangle. 

Specifically in this application scenario, the corners of the outer wall of the hinge base 31 or the corners of the inner wall of the hinge cavity 41 may be further rounded, 

so that the contact between the hinge base 31 and the hinge cavity 41 is more smooth, so that the hince nase 31 Can be smoothly inserted into the binge cavity 41. 

It should be further pointed out that before the hinge :30 is assembled, a certain amount of gas is stored in the hinge cavity 41. Therefore, if the hinge cavity 41 is only a 

cavity with one end open, it will be difficult due to the gas in the hinge cavity 41 during assembly. Discharging is not conducive to the insertion of the hinge seat 31, 
thereby affecting assembly. The first insertion hole 42 in this embodiment penetrates the side wall of the hinge cavity 41 and communicates with the hinge cavity 41, 

which can assist in exhausting the internal gas from the first insertion hole 42 through the hinge cavity 41 during the assembly process Facilitates normal assembly of 
the hinge 30. 

Please refer to FIG. 5, which is a schematic structural diagram of an embodiment of a hinge assembly of the present application. in the implementation of the hinge 
assembly 122 in the present application, the hinge assembly 122 further includes a connecting wire 50 disposed outside the hinge SO_ 

In some embodiments, the connection line 60 may be a connection line 60 having an electrical connection function and t or a mechanical connection function. When 
applied to the st.wmeeles in the above-mentioned spectacles implementation of the present application, the hinge assembly 122 is used to connect the functional 

element 2.0 to the end of the temple main body 12.1 away from the eyeglass frame 11, and a control circuit or the like related to the functional element 2.0 may he 
provided In the temple main body 121. at this time, a connecting wire 60 is required to electrically connect the functional component 20 and a control circuit in the 

temple main body 121 together Specifically, the connecting wire 50 may be located on one side of the hinge base 31 and the hinge arm 32, and is disposed in the same 

accommodation space as the hinge 30. 

Further, the hinge base 31 includes a first end surface 312, and the hinge arm 32 has a second end surface 321 disposed opposite the first end surface 312. It is easy to 

understand that there is a certain gap between the first end surface 312 and the second end surface :321. The hinge base 31 and the hinge arm :32 can he relatively 
rotates around the rotation shaft 33. In this embodiment, during the relative rotation of the hinge arm 32 and the hinge base 31, the relative position between the first end 

ant-face 312 and the asocnd.end airface 321 changes accordingly; so that the gap between the two becomes larger or Get smaller. 

In this embodiment, the gap between the first end surface 312 and the second end surface 321 is always kept larger or smaller than the diameter of the connecting line 

60, so that the connecting line 60 located outside the hinge 30 cannot fall between the hinge base 31 and the hinge are. During the relative rotation of 32, it is clamped 
into the gap between the first end surface 312 and the second end surface 321, thereby reducing the damage of the connecting line 60 by the hinge. Specifically, the ratio 

of the gap between the first end surface 312. and the second end surface 321 to the disrnr rr of the connrreng wice 6.0 during the relative rotation of the hinge arm 32 
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and ti E--: ningelate.e 31 can always be kept greater than 1.5 or less than 0.8, such as greater tnan 1.5, 1.7, 1.9, 2.0, etc., or ;ass thane OA, 0.2, etc., which are not 
specifically limited here. 

Please refer to HG. 2, FIG. 6 to FIG. 9 together, FIG. 6 is an original state diagram of tire protective sleeve in one embodiment of the hinge assembly of the present 

application, and FIG. 7 is an original sto.te diagram of the protective sleeve in one embodiment of the hinge assembly of the present application. FIG. 8 is a partial cross-

sections! view of a bending state of a protective sleeve in an embodiment of the hinge assembly of the present application, and FIG. 9 is a partial cross- sectional view of 
a bending state of the protective sleeve in an embodiment of the hinge assembly of the present application. In this embodiment, the hinge assembly 122 may further 

include a protective sleeve 70. 

Specifically, the protective sleeve 70 is sleeved on the periphery of the hinge 30 and is bent along with the hinge 30. in some embodiments, the protective sleeve 70 may 

include a plurality of ennulerrigge.pertinns. 71 disposed at intervals along the length direction of the preteelly.e sleeve 70 and two annui.ar. riplge.pnrgoini 71 disposed 
between the annular ridge portions 71 and used to connect two adjacent ones. In some embodiments, the thickness of the pipe wall of the annular ridge portion 71 is 

greater than the thickness of the pipe wall cf the annular connection portion 72. 

In some embodiments, the length direction of the protection sleeve 70 may be consistent with the iength direction of the hinge 30 and the protection sleeve 70 may be 

disposed along the length direction of the hinge base 31 and the hinge arm  32.. The protective sleeve 70 may he made of a soft material, such as soft silicone, rubber, or 

the like. 

The annular ridge portion 71 may be formed by protruding outwardly from the cute: sidewall of the protective sleeve 70, and the shape of the inner sidewall of the 
protective sleeve 70 corresponding to the annular ridce portion '71 is not specifically iimited herein. For example, the inner wall may be smooth, or a recess may be 

provided on the inner wall et a position corresponding to the annular ridge portion 71. 

The ring-shaped connecting portion 72 is used to connect adjacent ring-shaped =pine portions 71. and is specificaliy connected to an edge region of the ring-shaped 

ridge portion 71 near the inside of the protective sleeve 70, so that the outer side cf the protective sleeve 70 can be It is provided in a recessed manner with respect to 

the enntilerritlge.pertinn 71. 

Specifically;  the number of the annular ridge portion 71 and the annular connection portion 72 may be determined according to actual use. For example, the number of 
the annular ridge portion 71 and the annular connection portion 72 may be determined by the length of the protective sleeve 70. The width of the protective sleeve 70 in 

the longitudinal dirPmlon is set. 

Further, the pipe wall thicknesses of the annular ridge portion 71 and the annular connection portion 72 refer to the thickness between the inner wali and the outer wall of 

the protective sleeve 70 corresponding to the annular ridge portion 71 and the annular connection portion 72, respectively.. In the present embodiment, the tube wall 

thickness of the annular ridge portion 71 is gre.atet than the tube wall thickness of the annular connection portion 72. 

It is easy to understand that when the hinge base 31 and the hinge arm 32 of the hinge 30 are relativeiy rotated around the rotation shaft 33, the angle between the hi ng 
base 31 and the hinge arm 32 ,..;.ranges, so that the ptoto.....:,e sleeve 70 is bent, as shown in the figure 8 and 9 are shown. Specifically, when the protective sleeve 70 is 

bent with the hinge 30, the annular ridge portion 71 and the annuiar connecting portion 72 located in the outer region of the bent shape formed by the protective sleeve 

70 are in a stretched state and are located in The annular. ridge.portion 71 and the annularoonnection. portion 72 in the inner region of the bent shape are in a squeezed 
state. 

In this embodiment, the thickness of the tube wall of the annular ridge portion 71 is greater than the thickness of the tube wall of the annular connection portion 72, so 
that the annular ridge portion 71 is harder than the annular connection portion 72, thereby protecting the sleeve 70. When in the bent state, the protective sleeve 70 on 

the outer side of the bent shape is in a stretched state, and the annular ridge portion 71 can provide a certain strength support for the protective sleeve 70.  at the same 
time, the inside of the bent state The area of the protective sleeve 70 on one side is squeezed, and the annular ridge 71 can also withstand a certain pressing force, 

thereby protecting the protective sleeve 70, improving the stability of the protective sleeve 7o. and extending the protective sleeve. The life of the tube 70. 

Further, it should he noted that the shape of the protective sleeve 70 is consistent with the state where the hinge 30 is located. In one application scenario, both sides of 

the protective sleeve 70 along the length direction and rotating around the rotation axis may ne stretched or squeezed. in another application scenario, the hinge base 31 

and tire hinge.arin 32 of the binge 30 can only rotate within a range of less than or equal to 180 about the retetianxiie 33, that is, the prqiectivesleeye 70 can only be 
bent toward one side , Then ore side of the two sides of the protective sleeve 70 in the length direction may be squeezed and the other side may be stretched. At this 

time, the protective sleeve may be changed according to the different forces on the two sides of the protective sleeve 70. The two sides o₹ the tube 70 with different 
forces are provided with different structures. 

In one erprxtdment, when the protective sleeve 70 is in a bent state, the annular ridge portion 71 has a width in the lorigitudinai direction of the protective sleeve 70 that 
is greater than the direction of the bending when the protective sleeve 70 is formed on the outer side of the bent shape. The width of the inner side of the shape along 

the length of the protective sleeve 70. 

In some embodiments, increasing the width of the annular ridge 71 in the length direction o₹ the protective sleeve 70 can further increase the strength of the protective 

sleeve. Meanwhile, in this embodiment, the angle of the initial included angle between the binge.base 31 and the binge= 32 is less than 180 ". At this time, if the 
annular ridge portion 71 of the protection sleeve 7035 uniformly disposed, the protection sleeve will be made 70 was squeezed in its original state. In this embodiment, 

the width cf the annular ridce portion '71 corresponding to the side of the outer region of the bent shape in the bent state is farce, so that the iength of the side protective 

f...1e0ye 70 can be enlarged, and the protective sleeve can be improved. At the same time, the strength of 70 also reduces the degree of stretching on the stretching side to 
a certain extent when the protective sleeve 70 is bent; at the same time, the annular ridge portion 71 faces the bend when the protective sleeve 70 is in a bent state The 

width o₹ the inner side of the folded shape along the length cf the protective sleeve 70 is small, which can increase the space of the extruded ring-shaped connecting 
portion 72 in the length direction of the protective sleeve 70, thereby alleviating the squeeze to a certain extent Press on the side. 

Further, in an application scenario, the width of the annular ridge portion 71 gradually decreases from the side of the outer region facing the bent shape to the side of the 
inner region facing the bent shape, so that the protective sleeve 70 is in a bent shape. In the folded state, the width toward the outer region side of the bent shape formed 

by the protective sleeve 70 is greater than the width toward the inner region side of the bent shape. 

It is easily understood that the annular convex ridge portion 71 is provided around the periphery of the protective sleeve 70. In the iength direction of the protective  

sleeve 70, one side corresponds to the stretched side, and tire other side corresponds to tire squeezed side. In this embodiment, the width of the Annnier.ridge.portioci 71 
gradually decreases from the side of the outer region facing the bent shape to the side of the inner region facing the bent shape, so that the width is more uniform and 

can be increased to a certain extent. Protects the stability of the sleeve 70. 

In one embodiment, the annular ridge portion 71 is provided with an inner annular surface inside the protective sleeve 70 facing the outer region side of the bent shape 

formed by the protective sleeve 70 when the protective sleeve 70 is in a hrrnt state. Groove 711_ 
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Specifically, the groove 711 in this embodiment is provided along a length direction perpendic0lar to the protecliyajekye 70, so that the corresponding annular.ridge 
portion 71 can be appropriately adjusted when the protective sleeve 70 is stretched in the length direction. stretch. 

As described above, when the protective sleeve 70 is in a bent state. the protective sleeve 70 facing the outer side of the bent shape formed by the protective sleeve 70 is 

in a stretched state. in this embodiment, the prote,..,:,e sieeve 70 is further in a corresponding loop shape. A groove 711 is provided on the inner ring surface inside the 

protective sleeve 70 corresponding to the ridge portion 71, so that when the side protective sleeve is stretched, the annular ridge portion 71 corresponding to the groove 
711 can be appropriately extended to take part Stretching, thereby reducing the tensile force experienced by the side protective sleeve. thereby protecting the protective 

sleeve 70. 

It should be noted that when the protective sleeve 70 is in a bent state, the annular ridge portion 71 on the side facing the inner region of the bent shape may not be 

provided with a grooy.q 711 on the inner side wall of the corresponding protect sleeve 70 . In one embodiment, the width of the groove 71 along the longitudinal 
direction of the protective sleeve 70 is gradually reduced from the side of the outer region facing the bent shape to the side cf the inner region facing the bent shape, so 

that The inner side wall of the protective sleeve 70 corresponding to the annular ridge 71 on the inner side o₹ the inner region is not provided with a groove 711. 

Specifically, when the hinge assembly 122 in this embodiment is applied to the spectacles in the spcim.cles embodiment of the present application, the  roteclivci sleeve. 

70 may be different from the temple main body 121 provided on both sides of the protective sleeve 70 in the length direction. And the functional pieces 20 are connected 

together. In an application scenario, the protective sleeve. 70 can also be integrally formed for other structures in the glasses, such as the protective cover of some 
components, so that the glasses we more closed and integrated. 

It should he pointed out that the hinge assembly 122 in the embodiment of the hinge assembly in the present application can be used not only for the giasseS in the 

embodiment of the glasses of the present application, but also in other devices, and the hinge assembly 122 can also include a rod shape Other components other than 

the member 40 the fixing member 5.0 the connecting were 60, the protective sleeve 70, and the like are associated with the hinge 30 to achieve the corresponding 
functions. 

Specifically, please refer to FIGS. 10 to 14 together. FIG. 10 is a partial cross-sectional view of an embodiment of the hinge of the present application, AG. 11 is an 
enlarged view of part A in FiG. 10, and FiG. 12 is part B in 1-10. An enlarged view when the first support surface and the third support surface abut to the second support 

surface and the third support surface and the connection between the first support surface and the second support sur₹ace makes initial contact with the third support 
surface, FIG. 1:3 is a partial cross-scimional view of an embodiment of the hinge of the present application, and r iG. -i4 is an enlarged view of a portion C in FIG. 13. It 

should be noted that the hingq 30 in the hinge embodiment of the present application can be used in the glasses in the glasses embodiment of the present application, 

and can also be used in the hinge assembly 122 in the hinge assembly embodiment of the present application. It can also be used in other devices. No specific 
restrictions are made here. 

In this embodiment, the hinge arm 32 of the hinge 30 has a first support surface 322 and a second support surface 323 connected to each other. 

The hinge. 30 further includes a sp.p.porinchem. bqr. 34 and an Antic member 35. The qupport.member 34 is movably disposed on the fiingetase 31 and has a third 
support surface 341. The elastic member 35 is used for elastically biasing the support member 34 toward the hinge arm 32, so that the third support surfaces 341 can 

be elastically abutted respectively. On the first suocort surface 322 and the second support surface 323. 

In some embodiments, when the hinge arm :32. is rotated reiative to the hinge base 31 by an external force, the support member 34 is pushed by the connection point  324 

of the first support surface  322 and the second support surface 323 to overcome the elastic bias of the elastic member 35. The reverse movement causes the third 

support surface 341 to switch from one of the first support surface 322 and the secondsupport.surface 323 to the other of the first support.surface 322 and the second 
support surface 323. Those flexibly abut. 

In one application scenario. the support member 34 is connected to the end of the elastic member 35 facing the hinge arm 32, and the third support surface 341 faces 

the side of the hinge arm 32. The hinge arm 32 is exposed to external forces around the rotation axis 33 relative to the hinge base. During the rotation of 31, the third 

supporting surface 3.71 can be pushed so  wt the supporting member 34 presses the elastic member 35, and further elastically biases under the action of the elastic 
member 35. Of coursa the support member 34 may not be connected to the elastic member 35 but only abuts on one side of the support member 34 as long as the 

supportstimhqr. 34 can achieve the above-men toned elastic bias. 

In some embodiments, the first support surface 322 and the second support surface 323 are respectively two sides of the hinge arm  32 adjacent to each other and at 

least partiaily prailel to the central axis of the rotating.shaft 33. or part of the two sides. When the hinge. arm 32 rotates relative to the niuge.b.wse 31, the first suoport 
surface 322 and the second support surface 323 rotate with the hinge arm 32 about the rotation axis 33, so that different sides of the hinge wm 32 face the hinge base 

31, and thus the hinge arm 32 faces each other. The hinge base 31 can have different relative positional relationships. 

In addition, the elastic member 35 is a member capable of providing wastic force and being capable of being compressed in tine direction of tine elastic force to provide a 

certain compression space. For example, the elastic member 35 may be a spring, and one and of the spring abuts the support member 34. When the third support 
surface 341 of the support member 34 is pushed toward the elastic member 35, the elastic member 35 resists the support member 34 and compresses so that Provide 

space in the direction of the third support surface 341 of the support member 34, so that when tine relative position of the rotation shaft 33 is not changed, there is still 

enough space for the different sides of the hinge arm  32 to ro,..,e to the rotations; w ft 3:3 and the third support surface Between 341. 

Specifically, when the hinge arm 32 rotates relative to the hinge base 31, the relative position of the rotating shaft 33 does not change, and the contact position o₹ the 

hinge.arm 32 and the ihirdaup.portauilape. 341 of the hinge.lziase. 31 changes. The distance from the position to the rotation. axis. 33 is different. Therefore, when the 
different positions of the hinge arm 32 such as the first support surface 322 and the second support surface 323 are in contact with the third support surface 341, the 

required rotation .axis 33 to The space between the contact points of the bingearm 32 and the third support surface 341 is different. However, due to the limitation of the 
elastic force and the space, the space provided by the compression of the elastic member 35 may be iimited. Therefore, during the rotation of the hinge arm 32 relative 

to the hinge base 31, if a certain position on the hinge arm 32 and the rotation axis 33 is too large in a cross section perpendicular to the central axis of the rotation axis  

33, the position will be changed during the rotation. it will be locked in another position on the third supporting surface and cannot continue to rotate the hinge.arm 3Z 
so that the hinge arm 32 and the hinge base 81 can oniy rotate relatively within a certain range. In an application scenario, during the relative rotation between the hinge 

arm 32 and the hinge base 31 about the rotation axis 33, there are only the first support surface 322 and the second support surface 323 and the first support surface 
322 and the second support surface 323. The area corresponding to the connection point 324 can abut the third support surface 341. 

Further; in this embodiment, the first support surface 322 and the second support surface 323 may both be planes, and the distance from the rotation shaft 33 to the 
connection point 324 of the two is creater than the distance from the rotation shaft 33 to the first support surface 322 and to the first support surface 322. For the 

distance between the two supporting surfaces 323. the hinge 30 may have two relatively stable states: the third supporting surface 341 abuts against the first supporting 

surface 322. and the third supporting surface 341 abuts against the second supporting surface 323. 
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Of course, in this embodiment, the rim; Aiipport nirtace 322 and the second.aup.p.or.t.sur.te 323 may also be curved surfaces with a certain radian, or may even include 
different sub-support surfaces, as long as the distance between the hinge arm  32. and the hinge base 31 can be made. it suffices that the positional relationship of at 

least two corresponding relatively stable states is not specifically limited here. in addition, the hingeerm 32 may be provided with other support surfaces so that when 
the hinge arm 32 receives an external force and rotates relative to the rotation axis 33 and the hinge base 31, different support surfaces on the hinge arm :32 and the 

third The supporting surface 341 is elastically abutted, so that the hinge arm 32 and the hinge base 31 have different relative positional relationships, which are not 

specifically limited herein. 

Specifically, the inftfnl state is an example where the first support surface 322. abuts the third support surface 341 of the support member 34 as shown in FiG. 11 and 

FIG. 12. At this time, the elastic member 35 may have eiastic compression deformation, or may be in an original natural state, which is not limited herein. When the hinge 
30 is subjected to an external force to cause the hinge . arm 32 to rotate relative to the hinge shaft 33 and the hinge base 31 so that the second support surface 323 

gradually approaches the third support surface 341, the connection between the first support surface 322 and the second support surface 323 The position 324 is in 
contact with the third support surface 341. Since the distance from the connection point 324 to the rotation shaft 33 is greater than the distance from the first suocort  

surface 322 to the rotation shaft 33. the connection point 324 abuts the support member 34 and pushes the support member 34 to move toward the elastic member. 

The movement of the direction of 35 causes the elastic member 35 to overcome the thrust and generate compression. And when the hinge arm 82 is further stressed, 
the connection point 324 gradually approaches the area between the rotation shaft 33 and the third support surface 341. in the process, the distance between the 

rotatiocshaft 33 and the tnirdeupportsurface 341 gradually increases; it is easy to understand that when the connecting line of the. onnection point 324 and the 
rotation shaft 33 is perpendicular to the third support surface 341. the distance from the rotation shaft 33 to the third support surface 341 is equal to the rotation shaft  

33 to the connection on a cross section perpendicular to the center axis of the rotation shaft 33. Distance 324 at this time, the rotation axis 33 is farthest from the third  

sbp,Krt surface 341 at this time, if at this time, if the hinge 30 continues to be forced, the distance from the totation.axis 33 to the :tit:de:Awl. Rirfem 341 will 
gradually decrease, so that The required compression space of the elastic member 35 is reduced, and then the elastic member 35 gradually releases the elastic force 

and recovers, until the. onnection point 324 leaves the tnird.su000rt surface 341 and the second ,support. surface 323 abuts against the third support surface 341, 
thereby Switching from abutting the first support surface 322 and the third 311f170.1 surface 341 to the second s- port surface 32:3 and the third support surface 341 is 

realized. 

Similarly, in the initial state, the second support surface 323 is in contact with the third support surface 341 of the support member 34, and the first support surface 322 

is in contact with the third support surface 341 of the support member 34.13 and 14) are similar to the above process. 

It should be noted that the hinge 30 in this embodiment can be applied to the hince assembly 122 in the glasses embodiment of the present application. When the third  

supporteurface 341 is switched from elastic contact with one of the first suppoRwrfem 322 and the second eupport eudace 323 to elastic contact with the other of 
the first support surface 322 and the second support surface 323, The hinge assembly  122 drives the speaker assembly 21 to switch between a first relatively fixed 

position and a second relatively fixed position relative to the temple main body 121, and can be fitted to the user when the speaker assemble 21 is in the first relatively 

fixed position. Back of the pinna. Among them, the auricle is a part of the external ear and is mainly composed of cartilage. In some embodiments, the speaker assembly 
21 may be a bone conduction speaker assembly_ fly attaching the speaker assembly to the back of the auricle, the cartilage of the auricle can be used to transmit bone 

conduction sound l vibration. Placing the bone conduction speaker components on the back of the auricle can improve the sound qualtty and reduce the impact on the 
ear canai during sound transmission. 

It should be noted that the distance between the rotation shaft 33 and the connection point 324 is greater than the vertical distance from the first support surface  32.2. 
and the second support surface 323, so that the third support surface 341 is separated from the first support surface 322 and the second support. The state of the hinge 

30 urrrps to a certain degree during the process of one of the surfaces 32:3 being elastically abutted to the other of the first supporting surface 322 and the second 

supporting surface 323. 

Taking the elastic contact of the first suppom urfem 322 and the titir.d NNW. NI-1m 341 to the elastic contact of the second NNW. NI-1m 323 and the third 
support surface 341 as an example. the maximum distance h1 between the rotation shaft 33 and the connection point 32.4 and the rotation shaft 33 to the first When the 

ratio between the shortest distances h2 of the support surfaces 322 is different, the degree of jumps generated during the switching process is different. 

In an embodiment, the ratio between the maximum distance hi of the rotation shaft 33 to the conrwmion  324 arid the shortest distance h2 of the rotation shaft :3:3 to the 

first support surface  322 in a cross section perpendicular to the central axis of the rotation shaft 33 is between 1.1 and 1.5. between. 

Specifically, the maximum distance hi between the rotation shaft 33 and the connection point 324 may be greater than that of the rotation shaft 33 to the first by 

disposing the rotation shaft 33 away from the second support SzIrrace 323 and close to one side of the hinge sem 32 opposite to the second support surface 323. The 
shortest distance 32 of the support surface 322 further satisfies the above ratio. 

It should be noted that when the ratio between h1 and h2 is too large, the lump is obvious, but it may take a large amount of force to be able to switch the fimt.aupport 
surface  32.2. and the third support surface 341 to the second support elastically. The surface 323 and the third support surface 341 elastically abut, which 

inconveniences the use to a certain extent; and the ratio between h i and h2 is too small. Although the state switching is relatively easy, the degree of transition may be 

small, such as When the user pulls the binge 30, there is no obvious tactile sensation, which may cause inconvenience. in this embodiment, setting the ratio of hi to h2 
to be between 1.1 and 1.5 can enable the third support surface 341 to switch from elastic contact with the first support surface 322 to elastic contact with the second  

support surface 323 The hinge 30 has a relatively obvious jump, so that during use, the user has a relatively obvious feel when pulling the hince 30, and at the same time, 
the jump state is not too abrupt, making it difficult for the user to switch the state of die hin.cp 30 

In an application scenario, the ratio of hi to h2 may also be between 1.2. and 1.4. Specifically, the ratio of h1 to h2 may also be 1.1, 1.2, 1.3, 1.4, 1.5, etc., which is not 
specifically limited here. 

In addition, the position of the first support surface :322 and the second support surface 323 on the hinge arm 32 will affect the hinge arm when the third support surface 
341 is in contact with one o₹ the first support surface 322 or the second support surface 323. 'the angle of the included angle between 32 and the hinge base 31, 

therefore, the positions of the jimieupporiscrface 322 and the ncond.suppmaurface zLd on the hinge.arm 32 can be set differently according to specific usage 
requirements. In some embodiments, the angle between the hinge arm 32 and the hinge base 3'l is as shown in FIG. 9 and FIG_ 12. 01 is the hinge arm 32 and the hinge 

base when the third support surface 341 is in contact with the first support sur₹ace 322. The angle to2 between 31 is the angle between the hinge arm 32 and the hinge 

base 31 when the thir.dscppott nirtaco 341 and the second.auppor.teutlace. 323 abut. in one embodiment, the hinge.arm 32 and the hinge ben 31 each have a certain 
length. The hinge arm 32 is provided on an end side in the length direction of the hinge base 31. The first support surface 322 is provided in the length direction of the 

hinge .arm 32. Close to the end of the hince.base 31, the second support surface 323 is disposed at one end in the width direction of the hinge.arm 32 and is disposed 
parallel to the central axis of the rotation shaft 33. At this time, when the third supporting surface 341 and the first supporting surface 322. elastically abut, the angle 

between the hinge arm 32 and the hinge base 31 is the largest, and the third supporting surface 341 and the second supporting surface 323 elastically abut. At this time, 

the angle between the hinge orm 32 and the hinge base 31 is the smallest, so that when the third uppon .surtace 341 is switched from elastic contact with the first 
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si,ippQri.cfj4i.ixt 322 to elastic contact with the eseod.aupport.elene.328, the hinge base 31 and The included ea.* between nie ninge.arma 32 decreases from w1 to 
w2. 

It needs to be further pointed out that if the third support surface 341 is switched from elastic contact with the first support surface 322 to elastrc contact with the 

second support surface 323, the direction of the force applied to the hinge arm 32 and the hinge arm 32 itself The direction of gravity is the same, then switching in this 

state will make the included angle between the hinge base 31 and the hinge arm 32 small. In this embodiment, the setting of the ratio between hi and h2 can also make 
the thrrd support surface When 341 and the first supporf.  surface 322 eladrcally abut. the hinge arm 32 will not or hardly reduce the angle between the hinge arm 32 and 

the hinge base 31 spontaneously due to its own gravity. 

In an embodiment of the hince of the present appilcation, please refer to FIG. 12. In a cross section perpendicular to the central axis of the rotation shaft 33, the angle w3 

between the first.sup,j,rbri.aun43ce 322 and the sgeod.espporistrfaee 323 is an obtuse angle. 

In some embodiments, when the binge 30 is switched from a state where the first support surface  322 and the third support surface 341 are elastically abutted to a state 

where the seciond.suppOrt Surface 323 and the third.support Surface 341 are elastically abutted, the first support surface The smaller the angle w3 between sz2 and the 
second support surface 323, the larger the relative rotation angle between the hinge base 31 and the hinge arm 32 when the state is switched, that is, when the hinge 

base 31 is fixed, The user needs to move the hinge arm 32 by a relatively large angle to be able to switch the state of the hinge 30. so that the user is laborious to use and 

brings inconvenience to the user. 

Since the hinge arm 32 has a certain length, and the first support surface 322 is disposed at one end in the length direction of the hinge arm 32, and the second support 
surface 323 is disposed adjacent to the first support surface 322 in the width direction of the hinge arm 32 on. Generady, the first support surface 322 and the second  

support surface 323 are vertically arranged. At this time. when the hinge 30 rs switched between the above two states, the hinge arm 32 and the hinge base 31 need to 

be pulled relative to each other by 90 °. 

In this embodiment, in a cross section perpendicular to the central axis of the rotating shaft 33, the angle w3 between the first support surface 322 and the second  

suppgrfsurface 323 is an obtuse angle, so when the hinge 30 is switched between the two states The requrred relative pulling angle of the trInge.arm 32 and the fringe 
base 31 is less than 90 so as to provide convenience to users to a certain extent. 

Specifically, when the hinge 30 in this embodiment is used in the glasses embodiment of the present application, the hinge 30 is used to connect the temple main body 

121 and the speaker assembly 21, in some embodiments, the speaker assembly 21 may be a bone conduction speaker assembly. For example, when the hinge 30 is in 

the second state where the second support surface 323 and the third support surface 341 elastically abut, the speaker assembly 21 is in a first relatively fixed position to 
fit the back of the auricle of the user. When using the function of the speaker assembly 21 of the glasses, it is only necessary to rotate the speaker assembly 21 by an 

angle of less than 90 to fit it to the back of the user's auricle: in addition, the hinge 30 is on the first support surface 322 and the first In the first state where the three 
support surfaces 341 are elastically abutted, the hinge arm 32 and the connected bone conduction speaker assembly 21 form a certain angle, so that when the user 

wears glasses, the hinge arm 32 and the connected speaker assembly 21 can be located at the user It is set behrnd the ear and in the direction cf the user's ear, so that it 

can play a certain blocking and fixing role on the glasses, and it is not easy to fall from the user's head 

It should be noted that the specific angle cf the angle w3 between the first support surface :ILL and the second support surface 323 can be set according to actual 

needs. When the included angle is too large, the included angle between the binge arm 32 and the functivn.pieco 20 connected to the end of the tringgarm 32 away from 
the hinge base 31 and the hinge base 31 will be small, so that when the user wears the hinge The arm 32 and the functional part 20 will be too close to the user's ear, 

which will cause pressure on the user's ear and reduce the user's comfort; if the included angle is too small, on the one hand, the user is pulling the bone conduction  
speaker assembly 21 to make it at When switching between the first relative position and the second relative position, the required angle is too large, which is 

inconvenient for the user. On the other hand, the formation between the temple main body 121 and the hinge 30 and the speaker assembly 21 The included angle is 

small and it is difficult to play a role of blocking and fixing the grasses, so that when the user wears the glasses, the glasses are easily dropped from the front side o₹ the 
user's head. Specifically, the specific angle of the included angle between the first r=upport surface 322 and the second support surface 323 may be set according to the 

head shape of the user. 

Specifically, nn an application scenario, the angle 433 between the first support surface  dL2 and the second support surface 323 is between 100 and 120 " on a cross 

section perpendicular to the central axis of the ro,..,ing  shaft 33. Specifically, ft may be 100 ",110 °, '120 or the like. The setting of this angle enables the user to wear 
glasses and the speaker module 21 in the first relatively fixed position, so that the speaker modure 21 is not too close to the user's ears to cause discomfort to the user's 

ears. There is no need to turn tire hinge too much when switching the relative position, which is convenient for users. 

In some embodiments, the third support surface 341 is switched from elastic contact with one of the first support surface 322 and the second support surface 323 to 

the other cf the first support surface 322 and the second support surface 323. During the elastic abutment process, the connection point 324 between the first support 
surface 322 and the second support surface 323 abuts the third support surface 341, and pushes the support member 34 to move backwards against the elastic bias of 

the elastic member 35.. Taking the third supporting surface 341 and the first supporting surface 322 elastically abutting before switching as an example, during the 

initial switching, while the first supporting surface 322 gradually moves away from the third supporting surfac€ 341, the .connection point 324 gradually abuts against the 
third supporting surface. 341, and during the switching process, sliding from one side of the third support surface 341 to the other side of the third support surface 341, 

and finally further transitioning to elastic contact between the second support surface 323 and the third support surface 341. During the state switching process, the 

connection point 324 always abuts and interacts with the third .support. surface 341, and the shape o₹ the connection point 324 will have a certain effect an the state 
switching process. For example, if the first support surface 322 and the second support surface 323 are connected in line. then the connection  point  324 has a relatively 

sharp angle, so that when the user pulls the hinge base 31 and / or the hinge arm 32 to perform the state of the hinge 30 During the switching process, on the one hand, 
when the connection point 324 is in contact with the third support surface 341 and the wirrd-:ction point 324 is nn contact with the first support surface 322 and the 

second support surface 323 for switching, the buffer is small, the switching is abrupt, and The feel of tire movable hingp 30 is poor.  on the other hand. the connection 
point 324 is relatively sharp, which will cause certain wear to the third support surface 341 during repeated switching processes. 

In an embodiment of the present appiicatroft the cannectign.Kint 324 is arc-shaped on a cross section perpendicular to the central axis of the rotating shad 88. As a 
resuft, the connection between the first support surface 322 and the second support surface 323 is an arc surface connection, and during the state switching process of 

the hinge 30, the connection point 324 abutting the third support surface 341 is relatively smooth. so that the user can pull The hinge 30 has a better ₹eel and can reduce 

damage to the tirirgsuppgrtsurfsce 341 during repeated switching processes. 

Specifically in an embodiment, the connection point 324 is arc-shaped, and the curvature of the arc is different, and the effects brought by it are also different. The 

specific curvature value needs to be set in combination with the actual use situation. In this embodiment, the curvature of the arc is between S and 30, and may 
specifically be 5, 10, 5, 20, 25, 30, etc., which is not iirnited herein. 

It should be noted that, when the hince 30 in this embodiment is moiled to the classes in the glasses embodiment described above, the curvature of the connection  

point 324 provided by the arc can enable the user to pull the hinge 32, so that the bone conduction speaker component When switching between a relatively fixed position 
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and a second relatively fixed position, it has a better feel. 

In an embodiment_ the third support surface 341 is provided such that an external force required when the third support surface 341 is switched from being elastically 
abutted with the first support surface 322 to being elastically abutted with the second support surface 323 is different from that The three supporting surfaces 341 are 

switched from elastic comart with the second support surface 323 to external force required when elastic contact with the first support surface 322. 

It should be pointed out that, in a specific use scenario, the Mnge 30 corresponding to different states of the hinge 30 or the structure to which the hinge 30 is connected 

have different functions, or due to the position of the binge 30, a certain state is caused. it a not convenient for the user to apply force when switching the other state, 

and when the user switches the state of the hinge 30 it is necessary to distinguish the strength of the hinge 30 to faciiitate the user to apply force, or to distinguish the 
two types for the user. The hinge state provides an intuitive feel and more. 

Specifically, when the hinge 30 in this embodiment is applied to the glasses described above, the switching of the state of the hinge 30 will drive the s.peakeraseembly. 
21 between the first reiatively fixed position and the second relatively fixed position relative to the temple main body 121. Switch. Correspondingly, the two reiatively fixed 

positions correspond to the two situations where the user uses the speaker.assembly. 21 and the user does not use the speaker assembly 21, and when the user wears 
glasses, the hand exerts force on the hack of the head to switch between the two The degree of difficulty of the force a not the same. Therefore, correspondingly, 

the switching of different states is designed to require the application of different external forces, which can be used by the user. 

Specifically, in an embodiment, when the third supporting surface 341 is switched from being elastically abutted with the first supporting surface 322 to being elastically 

abutting with the second supporting surface 323, it corresponds to relatively fixing the speaker assembly 21 by the second The position is moved to the first relatively 
fixed position so as to fit cn the back of the auricle of the user. 

Further. in this embodiment, the iblrth.iup.p.ortargface 341 is provided such that the external force required when the thirdaupport surface 341 is switched from the 
elastic abutment with the first support surface 322 to the second abutment surface 323 is less than The third support surface 341 is switched from an elastic contact 

with the second support surface 323 to an external force required when the third support surface 341 is elastically contacted with the first support surface 322. 

It should be noted that when applying the above-mentioned glasses. when using the bone conduction speaker assembly 21, the third support surface 341 needs to be 

switched from elastic contact with the first support surface 322 to elastic contact with the second support surface 323 When the bore conduction speaker assembly 21 
is not used. the third support surface 341 needs to be switched from elastic contact with the second support surface 323 to elastic contact with the third support 

surface 341. According to this embodiment, when the user uses The force to be applied when the bone conduction speaker assembly 21 is smaller than the force 

required to use the bone conduction speaker assembly 21, which can facilitate the user to use the function of the bone conduction speaker assembly 21 to a certain 
extent. 

Specifically, please refer to FIG. 12. and FIG 14 together. in an application scenario, when the third support surface 341 is switched from the elastic abutment with the 
first support surface 322 to the elastic abutment with the second support surface 323, the connection place 324 initially contacts the first position 3411 of the third 

Nowt ;surface 341. When the thir.daup3,1orteariace 341 switches from elastic contact with the seo.:0;.i.s.upporzekulac 323 to elastic contact with the tim.Ripp.Qc. 
surface 322 the connection point 324 initially contacts at The second position 3412 of the third support surface 341. in some embodiments;  the distance dl between 

the contact point of the first position 3411 with the elastic member 36 and the support member 34 along the elastic biasing direction of the elastic member 35 is smaller 

than the second position in a cross section perpendicular to the central axis of the rotating.sbati 33. 'Fher distance d2 between 3412 and the contact point in the direction 
of the elastic bias. 

It should be noted that when the third SuPPOrt. surface 341 and the first. gpport surface 322 elastically resist, the. onnection point 324 is located near one end of the 
third support surface :341, and the third support surface 341 and the second support surface 323 elastically resist. When connected, the connection  point :324 is located 

near the other end of the third support surface 341. Therefore, the above-mentioned first position 3411 and second position 3412 are respectively located at two ends 
near the third support surface 341. That is, in this embodiment, the distances between the positions of the third support surface 341 of the support member 34 near the 

two ends and the contact, points of the elastic member 35 and the support member 34 in the elastic biasing direction of the e:aatic merni.?er 35 are different. The 

distance corresponding to the se(x..nr.1 position 3412 is smalier than the distance corresponding to the first position 34 r  E 4t this time, when the third support surface 
341 is switched from being elastically abutted with the first support surface 322 to being elastically abutted with the seaoria support surface 323, the connection point 

324 does not immediately abut the third support surface 341 and is received by the elastic member. The reaction force of :35 is gradually abutted against the third  
support sur₹ace 341 during the switching process and is subject to the reaction force of the elastic member 35; and the third support surface 341 is elastically abutted 

from the first support surface 322 to the second support surface 322. When the supporting surface 323 switches elastically, the connection point 324 initially abuts the 

third supporting surface 341 and receives the reaction force of the eia.stic member :35, or at least elastically abuts against the second supporting surface 323 with 
respect to the third supporting surface 341. The switching of the abutting contact with the first supporting surface 322 is to be received by the reaction force of the 

elastic member 35 early. Therefore, in this case, when the hinge 30 is switched from the elastic abutment with the firatsupprIeurface 322 to the elastic abutment with 
the second support surface 323, the required force is small. so that the user can use the speaker assembly 21 when using the speaker assembly 2.1. The force required 

to actuate the bone conduction speaker assembly 21 is relatively small, which is convenient for users. 

Further. the third support surface 341 includes a first sub-support surface 3413 and a second sub-support surface 3414. in some embodiments, the first position 3411 is 

provided at the first sub-support surface 3413, and the second position 3412 is provided at the seconcli'-' Support surface 3414. That is, the first sub-supporting  surface 

3413 and the second sub7supporting surface 3414 are respectively disposed at positions close to both ends of the third support surface 341. 

In some embodiments, the second sub-support surface 3414 may be a fiat surface. Specifically, when the first support surface 322 or the second support surface 323 
and the third support surface 341 elastically abut, the second sub-support surface 3414 may be The first suocort surface 322 or the second support surface 323 is 

parallel. The first sub-support surface 3413 may be a flat surface or an arc surface, which is not lir-rifted herein. 

Further, the first sub-supporting  surface 3413 and the second sub-supporting  surface 3414 are not located on the same plane, the first sub-supporting  surface 3413 is 

inclined with respect to the second sub.supportinc surface 3414, and the angle between the two may not be greater than 10 ' for example, may be not more than 2 ", 4 °, 

6 °, 8 ",10 ", ana the like. Specifically, the first sub-aupporting.auriace 3413 is disposed in a direction away from the hinge. win 32, so that the contact point of the first 
position 3411 with the elastic member 35 and the support member 34 is along the elastic member in a cross section perpendicuiar to the central axis of the rotation  

shall 33. The distance in the elastically biased direction of 36 is smaller than the distance between the second position 3412 and the contact point in the elastically 
biased direction. in some embodiments, when the first sub-support surface 3.13 is an arc surface and the second sub-support surface 3 414 is a plane. the angle 

between the first sub-support surface 3413 and the second sub-support surface 3414 is between the two. The angle between the plane where the intersection is tangent 

to the first ego7support.egrface 3413 and the second up-support =lace 3414. 

Please further refer to FIG. 15, which is an exploded structural view of an embodiment of the hinge of the present application. In this embodiment, the hinge base 31 
includes a base body 313 and first ano second lugs  314 and 315 protruding from the base body 313 and spaced apart from each other, and the hinge arm 32 includes an 

arm body 325 and a protrusion from the arm body 325 The third luc 325 is prOVidcA, and the third lug 326 is inserted into the space between the first lug 314 and the 
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315 and is rota ably connected to the firstJug 314 and the second fug 315 through the rotating ;ha₹t  33. The iju.i,..supportaurface 322 and the sttcotd. 
support surface 323 are disposed on the third lug 32.6. The support member 34 is at least partially disposed in the interval region and is located on the side of the third 

fug 326 facing the seat.body 313 on the seat.body 313. An accommodating:cavity 3121 is provided in communication with the interval region. The etas' c . member 35 is 
disposed in the accommodating  cavity 3121 and elastically biases the support member 34 toward the third lug 326. 

Specifically, the first lug 314, the second lugs 315, and the third lugs 32.6. may be respectively provided with corresponding first through holes, second through holes, and 
third through holes in the same axial direction. 'Mc:: inner diameter of each through hole can be not less than the outer diameter of the rotating shaft 33, so that when the 

rot.t:r.g shaft 33 passes th:ough the =responding through hole, the hinge base 31 where the first lug 314 and the second lug 315 are located can be conner4ed to the 

third lug The hinge arms 32 where 325 is located are rotationally connected together. 

In some embodiments, the firstabpport sgrface 322 and the secondsupportsurface 323 are both disposed on the third iug 326 and are parallel to the central axis of the 
rotation shaft 33, so that the hinge arm 32 surrounds the rotation shaft 33 relative to the hinge base 31. When rotating, both the first support surface 322 and the second 

support surface 323 may enter the space between the first lug 314 and the second lug 315. 

Further: the supporting member 34 is ior..ted between the first lug 314 and the second lug 315 of the seat body 313, and the third supporting surface 341 of the 

supporting member 34 is disposed toward the third lug 326. In one application scenario, the elastic member 35 is completely disposed in the accommodating  cavity 

3121 and is in contact with the support member 34 on a side facing a spaced region between the first.iug 314 and the second lug 315. When the elastic member 35 is in 
a natural state, an area of the support member 3.1 near the elastic member 35 is at least partially located in the accommodation cavity 3121 It should be noted that the 

shape of the portion of the support member 34 located in the accommodation cavity 3121 matches the shape of the accommodation cavity 3121, so that when the 
elastic member 35 elastically biases the support member 34, the support member 34 is located in the accommodation cavity 3121. A part can slide stably in the 

receiving cavity 3121. 

In an application scenario, the cross-sectional area of the receiving cavity 3121 is smaller than the cross-sectional area of the space between the first lug 314 and the 

second fug 315 in a cross section perpendicular to the length direction of the b,inge.base. 31 'Hie .sbpportmember 34 The shape of the area outside the accommodalion 
cavity 3121 matches the space area. so that when the support member 34 moves toward the elastic member 35 side, it does not all enter the accommodation cavity 

3121. 

Of course, in other embodiments, the cross-sectional shape of the receiving cagy 3121 may be the same as the interval between the first lug 314 and the sec nd lug 

315 in a cross section perpendicular to the length direction of the hinge base 31. At this time, the support member 34 can be completely accommodated in the 
accommodation cavity 3121, so that when the support member 34 receives the pushing action, it slides in the entire accommodation cavity 3121. 

Further; when the hinge. 30 in the above embodiment is applied to the hinge assembly 122 in the embodiment of the hinge assembly of the present appli  . on, the first 
end surface 312 of the hince base 31 is a hinge arm facing the first luc 314 and the second lug 315 An end surface of 32, a third luc 326 protruding toward the arm body 

325 is located in a space between the first lug 314 and the second lug 315, so that the first lug 314 and the second lug 315 'The first end surface 312 is disposed toward 

the arm body 325.. In a cross-section in the center axis direction of the rotation shaft 33, the arm body 325 further protrudes from the third rug 326 to form a first end 321 
and a second end surface 321 o₹ the second lug 315 facing the hinge base 31. 

In this embodiment, during the relative rotation of the .b,inge.arm 32 and the hinge.batie 31, the gap between the first end 312 of the first and secofftfJugs.314 and 
315 and the second end surface 321 of the arm body 325 is always Larger or smaller than the diameter of the connecting wire 60 so that the connecting wire 50 will not 

be caught between the first and second. lugs  314 and 315 and the arm body 325 during the relative rotation cf the hince base 31 and the hinge arm 32, and further The 
damage to the connectino wire 50 by the hinge 30 is :educed. 

In an application scenario, the gap between the second end surface 321 of the first and second Riga 314 and 315 and the first end surface 312 of the arm body 325 is 
always during the relative rotation of tile hinge arm 32 and the hinge base 31. It is kept much larger or smaller than the diameter of the connecting wire 60, thereby 

further reducing the damage of the mnnem:rg wire 60 by the hinge 30. 

It should be noted that, in this embodiment, the gap between the first end surface 312 and the second end surface 321 may be a uniform gap o₹ the same size, so that 

they all meet the above conditions that are larger or smaller than the diameter of the connecting Jibe 60; or in another In the embodiment, only the gaps at the positions 
where the two end faces are close to the connection line 60 may be greater than or smaller than the diameter of the connection wire 60, and the gaps at other positions 

on both end faces may not he required to satis₹y the above conditions. 

Specifically, in an application scenario, in a cross section perpendicular to the center axis of the ro rig  shaft 33, the end faces of the first and second lugs  314 and 315 

facing the hinge arm  32. and the end faces of the arm body 325 ₹acing the hinge base 31 At least one may be chamfered so that the position of the gap between the 

hinge arm 32 and the binge. base 31 near the connection:line 60 is always kept larger than the diameter cf the connection.line 60 during relative rotation. 

In some embodiments, the chamfer setting may be either a fillet or a direct chamfer. 

In this application scenario, it is only necessary to chamfer at least one o₹ the end face of the first lug 314 and the second lug 315 near the connecting line 50 toward the 

hinge. arm 32 and the end face of the arm. tziody. 325 toward the hi: ge.base 31. It is arranged so that the connecting wire 60 will not be clamped into the gap between the 
two end surfaces during the relative rotation of the hinge arm 32 and the hinge base 31. 

The hinge in the above-mentioned hinge embodiment in the present application may be applied to the hinge assembly embodiment of the present application, but it is 
not limited. In other embodiments, it may also be applied to other hinge assemblies, or two components to be connected in rotation. direct connection. 

It should be noted that the above description of the hinge assembly of the glasses is only a specific example, and should not be considered as the only feasible 
implementation. Obviously, for those skilled in the art, after understanding the basic principle of the hinge assembly of glasses, it is possible to form and detail the 

specific ways and steps of implementing the hinge assembly of the glasses without departing from this principle. Various modifications and changes, but these 
modifications and changes are still within the scope described above. For example, the cross-secionai shapes of the hinge base 31 and the hinge cavity 41 may be 

circular, oval, trapezoidal, or the like. Such deformations are all within the protection scope of tills application. 

In some embodiments, the glasses may further include a key module. In some :aim-Ailments, the key module may include a power key, a function shortcut kw, and a 

menu shortcut key. In some embodiments, the function shortcut keys may include a volume up key and a volume down key for adjusting the sound size, a fast ₹onward 

key and a fast backward key for adjusting the progress of the sound file, and a control for connecting the glasses to an external device (for example„ liluetootn 
connection). In some embodiments, the key module may include two types of physical keys and virtual keys. For example, when the key module exttts in the form of a 

physical key, the key may be disposed on the temple 12, the frame 11, or the temple mambo*. 121. When the user wears the glasses in this embodiment, the key 
module is not in co..t.ct with human skin and is exposed on the outside to faciiitate the user's wearing and operation of each key. In some ern=liments, an end surface 

of each key in the key module may be provided with en identifier corresponding to its function. The it+ens₹ication may specifically include text (for example, Chinese and 
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English), symbols (for example, the volume plus key is marked with "+"„ and the volume minus key is marked with '1. in ,::ome embodiments, the logo may be provided on 
the button by means of laser printing, screen printing, pad printing, laser filler, thermal sublimation, hollowed out text, or the like. In some embodiments, the label on the 

button may also be provided on the sur₹ace of the casing located on the peripheral side of the button, which may also serve as a label. in some embodiments, the 
glasses may be a touch screen, and a control program installed in the glasses may generate a virtual key on a touch screen having an interactive function. The virtual key 

may select a ₹unction, a volume, and a file of the player. In addition, the glasses may also be a combination of a physical display and physical keys. 

In corns embodiments, the functional component of the glasses may be a speaker assembly 21. The speaker module 21 may be provided with at least one key module 

4d, and the key module 4d may be used for human-computer interaction. For example: implement pause I start, recording, answering calls, etc. It should be known that 

the key module 4.1 is only for the purpose of illustration. Those skilled in the art can adjust parameters such as the position, number, and shape of the key module on the 
basis of fully understanding the function of the key module. 

In some embodiments, the key module 4.1 can implement different interactive functions based on the user's operation instructions. For example, clicking the key module 

4d once can implement pause; start (such as music, recording, etc.); and quickly clicking the key module 4d twice, Can answer the call; click regularly (for example, click 

every other second, click a total of two times) to achieve the recording function. In comae embodiments, the operation instruction of the user may be an operation of 
clicking, sliding, scrolling, or a combination thereof. For example, sliding on the surface of the key module 4d up and down to achieve the function of turning up / down 

the volume. 

In other embodiments, the key module 4d may have at ieast two, and respectively correspond to the left and right two speaker components 21. The user cart operate the 

key module 4d with his left and right hands, respectively, to improve the user experience. 

In an application scenario, in order to further improve the human-computer interaction experience of the user, the functions of human-computer interaction can be 

assigned to the left and right key modules 4d, and the use: tiro operate the corresponding key module 4d according to different functions. Fot example, corresponding to 
the left button module 4d: click once to turn on the recording function, and then click again to turn off the recording function; click twice quickly to implement the pause 

play function. Quickly click twice on the key module 4d on the right to realize the function of answering calls Of music is playing at this time and there is no call access, 
you can switch to the next / previous song function). 

In some embodiments, the functions corresponding to the left and right button modules 4d described above may be user-defined. For example, the user can use the 
application software settings to assign the pause / play function performed by the left key module 4d to the right key module 4d: or assign the call answering function 

performed by the right key module lid to the left The key module 4d is executed. in addition, the user can also set the operation instructions (for example, the number of 

clicks and the swipe gesture) to achieve corresponding functions through application software. For example, the operation instruction corresponding to the call 
answering function is set from one click to two clicks, and the operation instruction corresponding to the switch to the next previous song function is set from two 

clicks to three clicks. User-defined can be more in line with the user's operating habits, to some extent, to avoid operating errors and improve user experience. 

In some embodiments, the aforementioned human-computer interaction function may not be unique, but may be set according to functions commonly used by users. 

For example, the key module ad can also implement functions such as rej.--1.;ng calls and reading text it s,  sages by voice. Users can customize the functions and 
operation instructions corresponding to the ₹unctions to meet dif₹erent needs. 

In some embodiments, the glasses may be connected to an external device through at ;east one key module. For example, the glasses may be connected to the mobile 
phone through a button on the glasses that controls a wireless connection (for example, a button that controls a Bluetooth connection). Optionally, after the connection 

is established, the user can directly operate the glasses on the external device (for example, a mobile phone) to implement one or more of the functions mentioned 
above. 

It should be noted that the above description of the glasses is only a specific example and should not be considered as the only feasible implementation_ Obviously, for 
those skilled in the art, after understanding the bast.; principles of the glasses, it is possible to make various chances in the form and details of the specific ways and 

steps of impiementing the glasses without departing from this principle. Amendments and t.l..riges, but these amendirpms. and changes are stile within the scope 

described above. For example, the shape of the key may be a regular shape or an irregular shape such as a rectangle, a circle, an oval, or a triangle. As another exampie, 
the shapes of the keys may Lle the same or different. Such deformations are all within the protection scope of this application. 

It should be noted that the above description of the glasses is only a specific example and should not be considered as the only feasible implementation_ Obviously, for 

those skilled in the art, after understanding the basic principles of the glasses, it is possible to make various changes in the form and details of the specific ways and 

steps of implementing the glasses without departing from this principle. Amendments and changes, but these amendments and changes. are still within the scope 
described above. For example, the shape of the key may be a regular shape or an irregular shape such as a rectangle, a circle, an oval, or a triangle. As another exampie, 

the shapes of the keys may be the same or different. Such deformations are all within the protection scope of this application. 

In some embodiments, the giasses further inciude a voice control function FIG 16 is a schematic diagram of a voice control module of glasses according to some 

embodiments of the present application. The voice control system can be used as part of the auxiliary key module, or can be integrated into the speaker device as a 
separate module. In some embodiments, the voice control module includes a receiving module 601, a processing module 603, a recognition module 605, and a control 

module 607. 

'The receivinc module 601 may be configured to receive a voice control instruction and send the voice control instruction to the processing module 603. In some 

embodiments, the receiving module 601 may be one or more microphones. In some embodiments, when the receiving module 601 receives a voice control instruction 
issued by a user, for example, when the receiving module 601 receives a voice control instruction of "start playing", the voice control instruction is sent to the processing 

module 603. 

The processing module 603 is communicatively connected with the receiving module 601 , generates an instruction signal according to the voice control instruction, and 

sends the instruction signal to the identification module 606. 

In some embodiments, when the processing module 603 receives a voice control instruction issued by the current user from the receiving module 601 through the 

communication connection, it generates an instruction signal according to the voice control instruction. 

In some embodiments, the identification module 605 is communicatively connected with the processing module 603 and the control module 607, identifies whether the 

instruction signal matches a preset signal, and sends a matching result to the cnntralmcdtdo 607. 

In some embodiments, when the identification module 606 determines that the instruction signal matches a preset signal, the identification module 606 sends the 

matching result to the control module 607. The control module 507 controls the operation of the speaker device according to the instruction signal. For example, when 
the receiving module 601 receives a voice control instruction of "start playing' and the recognition module 606 determines that the command signal corresponding to the 
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voce control Instruction matches a preset signal, the QQntr5.A.maduie. 60 7 automatically executes the voice control Instruction, that Start playing audio material 
immediately. When the instruction signal does not match the preset signal, the control module 607 may not execute the controi inetruction. 

In Borne embodiments, the voice control system may further include a storage module in communication with the receiving module 501, the procesi.-zing module 603, and 

the recognition module 605: the receiving module 601 may receive a preset voice control instruction and send it to the processing  module 603: processing The module  

603 generate e a preset signal according to the preset voice control instruction, and sends the preset signal to the storage module_ 

When the identification module 505 needs to match the instruction signal received by the receiving module 601 with a preset signal, me storage module sends the preset 

signal to the identification module 605 through a communication connection. 

In some embodiments, the processing module 603 further includes removing the ambient sound Included in the voice control instruction. 

In some embodiments, the processing module 603 in the voice control system in this embodiment may further include a process of denoising the voice control 

instructions. The denoising process refers to removing the ambient sound included in the voice control instruction. In some embodiments, for example, when in a 
complex environment, the receiving module 601 receives a voice control instruction and sends it to the processing  module 608. Before the processing module 603 

generates a corresponding instruction signal according to the voice control instruction, in order to avoid environmental sound The recognition process of the subsequent 

recognition module 605 interferes, and the voice control instruction is fir et denoise3. For example when the receiving module 601 receives a voice control instruction 
issued by a user while on an outdoor road, the voice control instruction includes noisy environmental sounds such as vehicles driving on the road, whistle, and the like. 

The processing module 602 can reduce the The effect of ambient sound on voice control instructions. 

It should be noted that the above description o₹ the voice control system is only a specific example and should not be considered as the only feasible implementation 

solution. Obviously, for the professionals in the field, after understanding the basic principles of the voice control system, they may make various changes in the form 
and details of the specific ways and steps of implementing the voice control system without departing from this principle. Amendments and changes, but these 

amendments and changes are still within the scope described above. For example, the receiving module 601 and the processinc module 503 may be the same module. 

Such deformations are all within the protection scope of this application. 

In some embodiments, the glasses may further include an indicator module (not shown in the figure) to display the current working stet. ie of the speaker component in 
the glasses. Specifically, the indicator module can emit a light signal, and by observing the light signal, the current working state of the speaker module can be obtained. 

In some embcdiments, the indicator light can show the pOwe: of the speaker component. Fot example, when the indicator light is red, it means that the power of the 
speaker component is not good (for example, the power is less man 6%, 10%, etc.). As another example, when the speaker device Is being charged, the indicator tight is 

blinking. As another example. when the indicator light is green, tt indicates that the speaker device has sufficient power (for example, the power is 50% or more, 80% or 

more) In some embodiments, the color displayed by the indicator can he adjusted as needed, which is not limited hetein. 

Of course, it is easy to understand that the indicator light can indicate the power of the speaker device in other ways. In some embodiments, the indicator light may 
include a plurality of indicators, and the number of the indicator lig; may indicate the current prove: of the speaker device. Specifically, in an application scenario, three 

indicators may be set. When only one indicator is on, it indicates that the power of the speaker device is insufficient and may be turned off at any time (for example, the 

power is between 1% and 20%). When the indicator lights only two, It indicates that the power of the speaker device is in a normal use state and can be charged (for 
example, the power is 2.1% to 70%, etc ) When the indicetor lights are all on, it means that the power of the speaker device is in a fuel state, no charging is requited, and 

the standby time is long (for example, the power is between 71% and 100%). 

In some alternative embodiments, the indicator light may indicate the current communication status of the speaker device. For example, when the speaker device is in a 

communication connection with other devices (such as wifi, Biuetooth connection, eta), the indicator light can remain Winking, or it can be displayed in other colors 
(such as blue). 

It should be noted that the above description of the speaker device is only a specific example and should not Pe considered as the only feasible implementation. 
Obviously, for those skilled in the art, after understanding the basic principle of the speaker device, it is possible to make various modifications in the form and details of 

the specific methods and steps of implementing the speaker device without departing from this principle. Changes, but these amendments and changes are still within 

the scope described above. For example, when the speaker device is in a charging state, the indicator light may be displayed in another color (such as purple). Such 
deformations are ail within the protection scope of this application. 

Under normal circumstances, the sound quality of the speaker component is affected by the physical properties of the components of the speaker component itself, the 

vibration transmission relationship between the components, the vibration transmission relationship between the speaker component and the outside world, and the 

efficiency of the vibration transmission ystem when transmitting vibration. Influencing factors_ Each component part of the speaker assembly Itself includes a 
component that generates vibration (such as, but not limited to, a transducer), a component that fixes the speaker component (such as, but not limited to, an ear nook), 

and a component that transmits vibration (such as, but not limited to, a movement case) Panel, vibration transmission Nye:, etc.). The vibration cansmission relationship 
between the various components and the vibration transmission relationship between the speaker component and the outside world are determined ny the contact 

manner between the speaker component and the user (such as, but not limited to, ciarriping force, contact area, contact shape, etc.). 

For the purpose of illustration only, the relationship between the sound quality and the components of the speaker component will be further described below based on 

the bone conduction speaker component. What needs to be known is that the content described below can also be applied to the air-conducted speaker component 

without violating the principle. 

FIG. 17 is an equivalent model of a vibration generating and transmitting system of a speaker assembly according to some embodiments of the present application. As 
shown in FIG. 17, it includes a fixed end 1101, a sensing  terminal 1102, a vibration unit 1103, and a transducing  device 1104. Among them, the fixed end 1101 is 

connected to the vibration unit 1103 through a cansmission relationship K1 (k 4 in  FIG. 17), and the sensing  terminal 1102 is connected to the vibration unit 11 o3 through 

a transmission relationship K2 (R k 3 in FIG. 17), and the vibration unit 1103 is connected through The transfer relationship KS (R „ k 5 in f10. 17) is connected to the 

transducing device 1104 

The vibration unit referred to here is a movement case, and the transmission relationships Kl, K2, and KS are descriptions of the functional relationships between the 
corresponding parts of the speaker system equivalent system (which will be described in detail below). The vibration equation of an equivalent system can be expressed 

as. 

MsX's+Rsx'3-R4e4 4- k3+k4)X3+k5(X3-X4)=t3(1) 

m4x'4+Rzi•ezi -k51(x3 -x4)=f4 (2) 
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Among them, m 3  is the equivalent mass of the vibration unit 1103, m 4 is toe equivalent mass of the transducer 1104, a is the equivalent disple.oeinerit of the vibration 

unit 1103, x is the equivalent displacement of the transducer 1104, and k 3  is the equivalent elastic coefficient between the sensing terminal 1102 and the vibration unit 

1103, k z is the equivalent elastic coefficient between the fixed end 1101 and the vibration unit 1103, ana k 5  is the equivalent between the transducer 1104 and the 

vibration unit 1103 Effective elastic coefficient, R 3  is the equivalent damping between the sensing terminal 1102 and the vibration unit 1103, R 4 is the equivalent 

damping between the transducer 1104 and the vibration unit 1103, and f 3  and f 4 are the vibration unit 1103, respectively Interaction force with the transducing device 

1104. The equivalent amplitude A 3 of the vibration unit in the system is: 

A —  , 
- (rn,a,z+jr017,—(k:,+k,+ks))(m0)2 +jraR4 —k,)—k5(ks —jrAR4) f° 

(3) 

Among them, f 0  represents a unit driving force, and w represents a vibration frequency_ It can be seen that the factors that affect the frequency response of the bone 

conduction speaker component include the vibration generating part (such as, but not limited to, the vibration unit, the transducing device, the housing, and the 

interconnection method, such as m , m k in formula (3) 5, R 4,  etc), the vibration transmitting portion (e.g., but not limited to, skin-contact manner, earhook attributes, 

as shown in equation (3), k 3  k y R 3,  etc.). Change the structure of each component of the speaker module and the parameters of the connection between the 

components, for example, changing the size of the clamping force is equivalent to changing the size of k „ changing the bonding method of the glue is equivalent to 

changing the size of R 4 and K. 5 , Changing the hardness, elasticity, and damping of the related materials is equivalent to changing the size of k; anti R 3 , which can 

change the frequency response and sound quality of the bone conduction speaker components. 

In a specific embodiment, the fixed arid 1101 may be a ieiatively fixed point or a relatively fixed position (for example, an ear hook) of the bone conduction speaker 

assembly during vibration, and these points or areas may be regarded as bone conduction. The fixed end of the speaker assembly during vibration. The fixed end may be 
composed of specific components, or may be a position determined according to the overall structure of the bone conduction speaker assembly. For example, the bone 

conduction speaker component can be hung, bonded, or adsorbed near the human ear by a specific device, of the structure and shape of the bone conduction speaker 

component can be designed so that the bone conduction site can be attached to the human skin. 

'Elie sensing terminal 1102 is a hearing system for the human body to receive sound signals. 'Elle vibration unit 1103 is a part of the bone conduction speaker assembly 
for protecting, supporting, and connecting a transducing device, and includes a vibration transmission layer or pane! that transmits vibration to a user. Parts that come 

into direct or indirect contact with the user, and housings that protect and support other vibration-generating components. The transducing device 1104 is a sound 

vibration generating device, and may be one or a combination of the transducing devices discussed above. 

The transmission relationship K1 is connected to the fixed end 1101 and the vibration unit 1103, and represents the vibration transmission relationship between the 

vibration generating part and the fixed end of the bone conduction speaker assembly during operation. K1 depends on the shape and structure of the none conduction 
device. For example, the bone conduction speaker component can he fixed to the human head in the form of a li-shaped headphone holder/ headphone strap, or it can 

be installed on a helmet, fire mask or other special-purpose masks, glasses and other equipment. Different hone conduction speakers are used. The shape and structure 
of the acoustic component will affect the vibration transmission relationship K1. Furthermore, the structure of the speaker component also includes physical properties 

such as the composition material and quality of different parts of the bone conduction speaker component. The transmission relationship K2 connects the sensing 

terminal 402. and the vibration unit 1103. 

K2 depends on the composition of the transmission system including, but not limited to, transmitting sound vibrations to the nearing system through user tissues. For 

example, when sound is transmitted to the healing system through the skin, subcutaneous tissue, bones, etc., the physical properties of different human tissues and 
their interconnections will affect K2. Further, the vibration unit 1103 is in contact with human tissue. In different embodiments, the contact surface on the vibration unit 

may be a vibration transmission layer or a side of the panel. The surface shape, size, and interaction between the contact surface and tne human tissue Force and so on 
will affect the transmission coefficient K2. 

The transmission relationship K3 of the vibration .unit 1103 and the transducing. device 1104 is determined by the internal connection properties o₹ the bone conduction 
speaker component vibration generating device. The transducing device and the vibgmirg unit are connected in a rigid or elastic mannei, or the connection is changed 

between the transducing device and the transducing device. The relative position between the vibration units will change the transmission efficiency of the transducer to 
the vibration unit, especially the transmission efficiency of the panel, thereby affecting the transmission relationship K3. 

During the use of the bone conduction speaker module, the sound generation and transmission process wilt affect the sound quality fett by the final human body. For 
example, the above-mentioned fixed end, human sensory terminal, vibration unit, transducing device, and transmission relations Kl, K2, and K3, etc. may all affect the 

sound quality of the bone conduction speaker component. It should be noted that K1, K2, and K3 are only a representation of the connection modes of different device 

parts or systems involved in the vibration transmission process, and can include, but are not limited to, physical connection methods, force transmission methods.. and 
sound transmission efficiency. Wait. 

The above description of the bone conduction speaker asi.ferribly equivalent system is just a specific example and should not De considered as the only feasible 
implementation. Obviously, for those skilled in the art, after understanding the basic principles of bone conduction speaker components, it is possible to form specific 

methods and steps that affect the vibration transmission of bone conduction speaker components without departing from this principle. And various modifications and 
changes in details, but these modifications and changes are still within the scope of the above description. For example, , K2, and K3 described above may be a simple 

vibration or mechanical transmission mode, or may include a complex non-linear transmission system. The transmission relationship may he formed by directly 

connecting the various parts, or it may be performed in a non-contact manner. transfer. 

FIG 18 is a structural diagram of a composite vibration device of a speaker assembly accordino to an embodiment of the present application. 

In some embodiments, a composite vibration device is further provided on the glasses. In some embodiments, the composite vibration device may be part of a 

transducing device. in some embodiments, the composite vibration device in fla 18 may be a vibration portion that provides sound inside the headphone core. 
Specifically, tile composite vibration device in the embodiment of the present application is equivalent to the specific embodiment of the transmission relationship K3 of 

the vibration unit 1103 and the transducing device 1104 in FIG. 17. An embodiment of a composite vibration device of a speaker assembly is shown in FIG. 18 and FIG. 

19. A vibratiomirensmiffing plate 1801 and a vibralion.plate 1802 form a (.ximposite vibration device. Inc vibration. Vomit:fin plate 1801 is provided as a first annular. 
body 1813, and The first ring body is provided with three first supporting rods 1814 which are radiated toward the center, and the position of the radiating center is fixed 

to the center o₹ the vibration plate 1802. The center of the vibration .olate 1802 is a groove 1820 matching the center of the spoke and the first support rod. The vibration  
plat.f41802 is provided with a second annular body 1821 having a radius different from that of the vibration transmitting  plate 1801, and three second struts 1322 

different in thickness from the first strut 1814. The first rod 1814 and the second rod 1822 are staggered, and may be, but not limited to, an angle of 60 degrees. 
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Both the first and second poles can be straight rods or other shapes that meet specific ,equirements. Ihe number of poles can be set to two or more, and symmetrical or 
asymmetrical arrangements are used to meet economic and practical effects. Requirements. The vibration transmitting plate 1801 has a thin thickness and can increase 

elastic force. The vibration transmitting.plate 1801 is clamped in the center of the groove 1820 of the vibration. plate 1802. A voice coil 1808 is attached to the lower side 
of the second annular body 1821 of the vibration  plate 1802. The composite vibration device further inciudes a bottom plate 1812 on which an annular magnet 1810 is 

disposed, and an inner magnet 1811 is concentrically disposed in the annular magnet 1810. An inner magnetic . ptgte 1809 is provided on the top stirface of the inner 

magnet 1811, and a ring magnetic piate. 1807 is provided on the ring.magn€t 1810. A washer 1805 is fixedly disposed above the ring magnetio.plate 1807. The first 
annular body 181:3 of the vibration transmitting piate 1801 is fixedly connected to the washer 1805. The entire composite vibration device is connected to the outside 

through a panel 1830. The pani-f.I 1830 is fixedly connected to the center of the convergence c.f the vibration transmitting.ptgte 1801. elnd is fixed to the cx-inter of the 
vibration transmitting plate 1801 and the vibration plate 1802. By using the composite vibration device composed of the vibration plate and the vibration transmitting 

plate, a frequency response as shown in FiG. 20 can be obtained, and two resonance peaks are generated. By adjusting parameters such as the size and material of the 

two components, the resonance peaks can he caused to appear at different positions, for example, the low-frequency resonance peaks can appear at a lower-frequency 
moving position, and / or the high-frequency resonance peaks can appear at more High frequency location. Preferably, the stiffness coefficient of the vibration plate is 

greater than the stiffness coefficient of the vibration transmitting plate, the vibration plate generates a high frequency resonance peak among the two resonance peaks, 
and the vibration transmission plate generates a low frequency resonance peak among the two resonance peaks. The range of these resonance peaks may be set within 

or outside the frequency range of sounds audible by the human ear Preferably, neither of the resonance peaks is within the frequency range of sounds audible by the 

human ear: more preferably, One resonance peak is within the frequency range of the sound audible by the human ear, and the other resonance peak is outside the 
frequency range of the sound audible by the human ear; more preferably, both resonance peaks are audible by the human ear Within the frequency range of the sound; 

and even more preferably, both resonance peaks are within the frequency range of the sound audible to the human ear, and their peak frequencies are between 80 Hz and 
18000 Hz; even more preferably, two The resonance peaks are both in the frequency range of the sound that can be heard by the human ear, and its peak value is 

between 200Hz-15000Fiz; even mare pre₹erably, both resonance peaks are in the frequency range of the sound that can be reached by the human ear, and its The peak 

value is between 500 Hz and 12000 Hz; even more preferably, both resonance peaks are in the frequency range of the sound accessible to the human ear, and the peak 
value is between 800 Hz and 11000 Hz. The frequency of the peaks of the resonance peaks should preferably have a certain difference, for example, the peaks of the two 

resonance peaks differ by at least SOO Hz; preferably, the peaks of the two resonance peaks differ by at least 1000 Hz; even more preferably, the peaks o₹ the two 

resonance peaks differ At least 2000 Hz; even more preferably, the peaks of the two resonance peaks differ by at least 5000 Hz. In order to achieve better results, both 
resonance peaks can be within the audible range of the human ear, and the peak frequencies of the resonance peaks differ by at least 500 Hz; preferably, both resonance 

peaks can be within the audible range of the human ear, The peaks of the two resonance peaks differ by at least 1000 Hz; still further preferably, the two resonance 
peaks may both be within the audihie range of the human ear, and the peaks of the two resonance peaks differ by at least 2.000 Hz; and still further preferably. the two 

resonance peaks Both can be within the audible range of the human ear, and the peaks of the two resonance peaks differ by at least 3000 Hz; it can be further preferred 

that both resonance peaks can be within the audible range o₹ the human ear, and the peaks of the two resonance peaks differ At least 4000Hz. One of the two resonance 
peaks can be within the audible range of the human ear and the other is outside the audible range of the human ear,  and the peak frequencies of the two resonance 

peaks differ by at least 500 Hz; preferably, one resonance peak is audible in the human ear Within the range, the other is outside the audible range of the human ear, and 
the peak frequencies of the two resonance peaks differ by at least 1000 Hz; more preferably, one of the resonance peaks is within tile audible range of the human ear, 

and the other is audible by the human ear Outside the range, and the peak frequencies of the two resonance peaks differ by at least 2000 Hz; further preferably, one 

resonance peak is within the audible range of the human ear, the other is outside the audible range of the human ear, and the peak values of the two resonance peaks 
The frequencies differ by at least 3000 Hz; even more preferably, one resonance peak is within the audible range of the human ear and the other is outside the audible 

range of the human ear; and the peak frequencies of the two resonance peaks differ by at ieast 4000 Hz. Both resonance peaks can be between 5Hz-80000Hz, and the 
peak frequencies of the two resonance peaks differ by at least 400Hz; pre₹erably, both resonance peaks can be between SHz-30000Hz, and the peaks of the two 

resonance peaks The frequency difference is at least 1000 Hz; more preferably, tile two resonance peaks may be between 5 Hz and 30 000 Hz, and the peak frequency of 

the two resonance peaks may be at least 2000 Hz; further preferably, the two resonancs peaks may both be at a frequency of 5 Hz to 30 000 Hz. Between, and the peak 
frequencies of the two resonance peaks differ ny at least 3000 Hz; further preferably, the two resonance peaks may both be between 5 Fiz and 30000 Hz, and the peak 

frequencies of the two resonance peaks differ by at least 4000 Hz. Both resonance peaks can be between 201z-20000Hz, and the peak frequencies of the two 
resonance peaks differ by at least 400Hz; preferably, both resonance peaks call be between 20Hz-20000Hz, and the peaks of the two resonance peaks The frequency 

difference is at least 1000 Hz; more preferably, the two resonance peaks may be between 20 Hz and 20,000 Hz, and the peak frequency of the two resonance peaks may 

be at least 2000 Hz; further preferably, the two resonance peaks may be at a frequency of 20 Hz to 20,000 Hz. Between, and the peak frequencies of the two resonance 
peaks differ by at least 3000 Hz; even more preferably, the two resonance peaks may both be between 20 Hz and 20,000 Hz, and the peak frequencies of the two 

resonance peaks differ by at least 4000 Hz. Both resonance peaks can be between 100Fiz-18000Hz, and the peak frequencies of the two resonance peaks differ by at 
least 400Hz; preferably, both resonance peaks can he between 1001-lz-18000Hz„ and the peaks of the two resonance peaks The frequency difference is at least 1000 Hz; 

more preferably, the two resonance peaks may be between 100 Hz and 18000 Hz, and the peak frequency of the two resonance peaks may be at least 2000 H7.; further 

preferably, the two resonance peaks may be at a frequency o₹ 100 Hz to 18000 Hz. Between, and the peak frequencies of the two resonance peaks differ by at least 3000 
Hz, further preferably, the two resonance peaks may both be between 100 Hz and 18000 Hz, and the peak frequencies of the two resonance peaks differ by at 4000 

Hz. Both resonance peaks can be between 200Hz-12000Hz, and the peak frequencies of the two resonance peaks differ by at least 400Hz; preferably, both resonance 
peaks can be between 200Hz-12000Hz, and the peaks of the two resonance peaks 'Pre frequencies differ by at least 1000 Hz; more preferably, the two resonance peaks 

can be between 200 Hz and 12,000 Hz, and the peak frequencies of the two resonance peaks Can differ by at least 2000 Hz; further preferably, both resonance peaks can 

be between 200 Hz. and 12000 Hz. Between, and the peak frequencies of the two resonance peaks differ by at least 3000 Hz; even more preferably, the two resonance 
peaks may both be between 200 Hz and 12000 Hz, and the peak frequencies of the two resonance peaks differ by at least 4000 Hz. Both resonance peaks can be 

between 500Hz-10000Hz, and the peak frequencies of the two resonance peaks are at least 400Hz different; preferably, both resonance peaks can be between 500Hz-

:10000Hz, and the peaks of the two resonance peaks The frequency difference is at least 1000 Hz; more preferably, the two resonance peaks may he between 500 Hz and 
10000 Hz, and the peak frequency of the two resonance peaks may be at least 2000 Hz; further preferabty, both resonance peaks may be between 500 Hz and 10000 Hz. 

Between, and the peak frequencies of the two resonance peaks differ by at least 3000 Hz; even more preferably, the two resonance peaks may both be between 500 liz 
and 10000 Hz, and the peak frequencies of the two resonance peaks differ by at least 4000 Hz. In this way, the resonance response range of the speaker component is 

widened, and the sound quality that satisfies the conditions is obtained. it is worth noting that in the actual use process, multiple vibrating plates and vibration plates can 

be set to form a multi-layer vibration structure, which respectively correspond to different frequency response ranges to achieve full-range full-frequency response and 
high-quality speaker assembly vibration. , Or make the frequency response curve meet the requirements in some specific frequency ranges. For example, in a bone. 

conduction hearing aid, in order to meet normal hearing requirements, a transducing device composed of one or more vibration plates and vibration transmitting plates 
with a resonance frequency in the range of 100 Hz to 10000 Hz may be selected. The description of the composite vibration device composed of a vibration piate and a 

vibration transmitting plate appears in the Chinese Patent Application No. 201110438083.9 filed on December 23, 2011 and entitled "A Bone Conduction Speaker and 

Composite Vibration Device" This patent document is incorporated herein by reference in its entirety. 

21 is a structural diagram of a composite vibration device of a speaker component in glasses provided by some embodiments of the present application. In another 
embodiment, as shown in fla 20, the composite vibration device of the speaker assembly includes a vibration plate 2002 a first vibration transmitting piece 2003 and a 

second vibration transmitting. piece 2001 The first vibration transmitting plate 2003 fixes the vibration plate 2002 and the second vibration transmitting plate 2001 on 

the housing 2019. The composite vibration device composed of the vibration piate 2002, the first vibration transmittimpiate 2003 and the second vibration transmitting 
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Wale 2001 can generate a rot of At the two resonance peaks, a flatter frequency response curse is generated Fri the audible range of the hearing system, thereby 
improving the sound quality of the speaker component. 

The number of resonance peaks generated in the triple compound vibration system of the first vibration transmitting plate is greater than that of the composite vibration 

system without the first vibration transmitting plate. Preferably, the triple compound vibration system can generate at least three resonance peaks, more preferably, at 

least one resonance peak is not within the range audible to the human ear; more preferably, all resonance peaks are audible to the human ear It is further preferred that 
the resonance peaks are all within the range audible to the human ear, and its peak frequency is not higher than 18000 Hz; even more preferably, the resonance peaks are 

all within the audible range of the human ear. Within the frequency range, and its peak value is between 100 Hz and 15000 Hz; even more preferably, the resonant* peaks 

are all within the frequency range of the sound accessible to the human ear and its peak€ value is between 200 Hz and 12000 Hz; even more preferably, the resonance 
The peaks are all in the frequency range of the sound that can be reached by the human ear, and their peaks are between 500Hz-11000Hz. Tire frequency of the peaks of 

the resonance peaks should preferably have a certain difference, for example, the peaks of at fr.,..rt two resonance peaks differ by at least 2.00 Hz; preferably, the peaks 
of at least two resonance peaks differ by at least 500 Hz; more preferably, at least two The peaks of the resonance peaks differ by at least 1000 Hz; still further 

preferably, the peaks of at least two resonance peaks differ by at least 2000 Hz; still more preferably, the peaks of at least two resonance peaks differ by at least 5000 

Hz In order to achieve a ba-t.,e effect, the resonance peaks can both be within the audible range of the human ear: and the peak frequencies of at ieast two resonance 
peaks have a difference of at least 500 Hz; preferably, the resonance peaks can both be within the audible range o₹ the human ear. The peaks of at least two resonance 

peaks have a difference of at least 1000 Hz; more preferably, the resonance peaks can both be within the audible range of the human ear, and the peaks of at least two 
resonance peaks have a difference of at least 1000 Hz; even more preferably, the resonance peaks can he both Within the audible range of the human ear, the peaks of at 

least two resonance peaks differ by at least 2000 Hz; and even more preferably, tne resonance peaks may non be within the audible range of tne human ear, and the 

peaks of at least two resonance peaks differ by at least 3000 Hz; it may be even further preferred that the resonance peaks may all be within the audible range of the 
human ear, and the peaks of at least two resonance peaks differ by at least 4000 Hz. Two of the resonance peaks may he within the audible range of the human ear, and 

the other is outside the audible range o₹ the human ear, and the peak ₹requencies o₹ at least two resonance peaks differ by at least 500 Hz; preferably, the two resonance 
peaks are in the human ear. Within the audible range of the ear, another resonance peak is outside the audible range of the human ear; and the peak frequencies of at 

least two resonance peaks differ by at least 1000 Hz; more preferably, the two resonance peaks are within the audible range of the human ear, The other is outside the 

audible range of the human ear, and the peak frequencies of at least two resonance peaks differ by at least 2000 Hz; further preferably, the two resonance peaks are 
,Mthin the audible range of the human ear, and the other is audible by the human ear Outside the range, and there are at two resonance peaks with a peak frequency 

difference of at least 3000 Hz.; even more preferably, the two resonance peaks are within the audible range of the human ear, and the other is outside the audible range of 
the human ear, and at least The peak frequencies of the two resonance peaks differ by at least 4000 Hz. One of the resonance peaks can be within the audible range of 

the human ear; the other two are outside the audible range of the human ear; and the peak frequencies of at least two resonance peaks differ by at least 500 liz, 

preferably, one resonance peak is in the human ear Within the audible range, the other two resonance peaks are outside the audible range of the human ear; and the peak 
frequencies of at least two resonance peaks differ by at least 1000 Hz; more preferably, one resonance peak is within the audible range of the human ear. The other two 

are outside the audible range of the human ear, and the peak frequencies of at least two resonance peaks differ by at least I.,144 Hz: further preferably, one of the 
resonance peaks is within the audible range of the human ear, and the other two are audible by the human ear Outside the range, and there are at least two resonance 

peaks with a peak frequency difference of at least 3000 Hz; even more preferably, one resonance peak is within the audible range of the human ear, and the other two are 

outside the audible range of the human ear, and at The peak frequencies of the two resonance peaks differ by at least 4000 Hz. The resonance peaks can all be 
between 5Hz-30000Hz, and the peak frequencies of at least two resonance peaks are different by at least 400Hz; preferably, the resonance peaks can be both between 

51-Y-300001-lz, and mere must be at least two resonance peaks. 'the frequency difference is at least 1000 Hz; more preferably, the resonance peaks can both be between 
6 Hz and 30 000 Hz, and the peak frequencies of at least two resonance peaks can be at least 2000 Hz; further preferably, the resonance peaks can be both between 5 

Hz and 30 000 Hz. And the peak frequencies of at least two resonance peaks differ by at least 3000 Hz; even more preferably, the resonance peaks may both be between 

5 Hz and 30000 Hz, and the peak frequencies of at least two resonance peaks differ by at least 4000 Hz. The resonance peaks can all be between 20Hz-20000Fiz, and 
the peak frequencies of at least two resonance peaks differ by at least 400Hz; preferably, the resonance peaks can be both between 20Fiz-20000Fiz, and the peaks of at 

least two resonance peaks exist. The frequency difference is at least 1000Hz; more preferably, the resonance peaks can be both between 20Hz-20000Hz, and the peak 

frequencies of at least two resonance peaks can be at least 2000l-lz different; further preferably. the resonance peaks can be both between 20Hz-20000Hz. And the peak 
frequencies of at least two resonance peaks differ by at least 3000 Hz; even more preferably, the resonance peaks may both be between 20 Hz and 20,000 Hz, and the 

peak frequencies o₹ at least two resonance peaks differ by at leas i 4000 Hz. The resonance peaks can all be between 100 Hz and 18000 Hz, and the peak frequencies of 
at least two resonance peaks differ by at least 400 Hz. Preferably, the resonance peaks Can be both between 100 Hz and 18000 Hz, and there must be at least two 

resonance peaks. The frequency difference is at least 1000 Hz; more preferably, the resonance peaks can all be between 100 Hz and 18000 Hz, and the peak frequencies 

of at least two resonance peaks can be at least 2000 Hz; further preferably, the resonance peaks can be both between 100 Hz and 18000 Hz. And the peak frequencies 
of at least two resonance peaks differ by at least 3000 Hz; even more preferably, the resonance peaks may all be between 100 Hz and 18000 Hz, and the peak 

frequencies of at least two resonance peaks differ by at least 4000 Hz. The resonance peaks can all be between 200Hz-12000Hz, and the peak frequencies of at least 
two resonance peaks differ by at least 400Hz; preferably, the resonance peaks can all be between 2001z-12000Hz, and there must be at least two resonance peaks. 'the 

frequency difference is at least 1000 Flz: more preferably, the resonance peaks may be between 200 Hz and12.000 Hz, and the peak frequencies of at least two 

resonance peaks may be at least 2000 Hz; further preferably, the resonance peaks may be between 200 Hz and 12000 Hz. And the peak frequencies of at least two 
resonance peaks differ by at least 3000 Hz; even more preferably, the resonance peaks may all be between 200 Hz and 12000 Hz, and the peak frequencies of at least 

two resonance peaks differ by at least 4000 Hz. The resonance peaks can all be between 500Hz and 100001-1 s, and the peak frequencies of at least two resonance peaks 
differ by at Last 400Hz; preferably, the resonance peaks can be both between 500Hz aria 10000Hz, and there are at least two resonance peaks. The frequency difference 

is at least 1000 Hz; more preferably, tire resonance peaks may be between 500 Hz and 10000 Hz. and the peak frequencies of at least two resonance peaks may be at 

 2.000 Hz: further preferably, the resonance peaks may be between 500 Hz and 10000 Hz. And the peak frequencies of at two resonance peaks differ by at 
least 3000 Hz; even more preferably, the resonance peaks may all be between 500 Hz and 10000 Hz, and the peak frequencies of at least two resonance peaks differ by 

at least 4000 Hz. In one embodiment, by using a triple compound vibration system composed of a vibration plate, a first vibration transmitting plate, and a second 
vibration transmitting plate, the frequency response shown in FiO. 2.5 can be obtained, and three distinct resonance peaks can be generated. The sensitivity of the 

speaker component's frequency response in the row frequency range (about 600 Hz) is greatly improved, and tne sound quality is improved. 

By changing parameters such as the size and material of the first vibration transmitting plate, the resonance peak can be moved, and finally a more ideal frequency 

response can be obtained. Preferably, the first vibration transmitting sheet is an elastic sheet. The eiasticity is determined by various aspeots such as the material, 

thickness, and structure of the first vibration transmitting plate. The material of the first vibration transmitting plate, such as, but not limited to, steel (such as, but not 
limited to, stainless steel, carbon steel, etc.), light alloy (such as, but not limited to, aluminum alloy, beryllium copper; magnesium alloy, titanium alloy, etc.), plastic (Such 

as, but not limited to, high-molecular polyethylene blown nylon, engineering plastics, etc.), or other single or composite materials that can achieve the same 
performance. For composite materials, such as but not limited to glass fiber, carbon fiber, boron fiber, graphite fiber, graphene fiber, silicon carbide fiber, or aramid fiber, 

and other reinforcing materials, it can also be a composite of other organic and; or inorganic materials, such as gl.os Fiber-reinforced unsaturated polyester; epoxy resin 

or phenolic resin matrix. The thickness of the first vibration transmitting plate is not less than 0.005mm, preferably, the thickness is 0_005mm3corn, more preferably, the 
thickness is 0.01mm-2mm, even more preferably, the thickness is 0.01min-lmin, and even more preferably, the thickness rs It is 0.02mm-0.5mm. The structure of the 

first vibration transmitting plate may be set in a ring shape, preferebly, it includes at least one ring, preferably, it includes at least two rings, which may be concentric rings 
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or non-concentric rings. At least two struts are connected, and the struts radiate from the outer ring to me center of the Inner ring, further preferably including at ;east 
one elliptical ring, further preferably including at least two elliptical rings, and different elliptical rings have different curvatures Radius, the rings are connected by a 

support rod;  and further preferably, the first vibration transmitting plate includes at least one square ring. The structure of the first vibration transmitting sheet may also 
be set in a sheet Preferably, a hollow pattern is provided on the top, and the area of the hollow pattern is not smaller than the area without the hollow. In the above 

description;  materials, thicknesses, and structures can be combined into different vibration-transmitting sheet.= -cor example;  the ring-shaped vibration transmitting plate 

has different thickness distributions. Preferably, the thickness of the support rod is equal to the thickness of the ring. Further preferably, the thickness of the support rod 
is greater than the thickness of the ring. More preferably, the thickness of the inner ring is greater than the thickness of the outer ring.. 

In the present application, specific embodiments of the vibration plate, the first vibration transmitting sheet, and the second vibration transmitting sheet are also 
disclosed for the above contents. FIG. 25 is a speaker in an MP3 player provided according to some embodiments of the present application. Structural drawing of the 

vibration generating part of the componem As shown in FIG 25„ the energy conversion device includes a magnetic circuit system composed of a magnetically 
permeable plate 2210, a magnet 2211, and a magnetically permeable plate 2212 a vibration plate 2214, a coil 2215, a first vibration transmitting olate 2216, and a 

second vibration transmitting. plate 2217. Inc panel 2213 (that is, the side of the movement case that is close to the user) protrudes the housing 2219, and is bonded to 

the vibration plate 2.214 by glue. The first vibration transmtttirrg,plate 2216 connects and fixes the transducer to the housing 2219 to form a suspension SIR:CAL:re. 

During the operation of the speaker module, the triple vibration system composed of the vibration.plate 2214, the first vibration tran.smitting.plat€ 2216, and the second 
vibration transmitting Date 2.217 can generate a flatter frequency response curve, thereby improving the sound quality of the speaker module. The first vibration  

transmitting. piece 2216 elastically connects the transducing device to the housing 2.219, which can reduce the vibration transmitted from the transducing device to the 

housing;  thereby effectively reducing the sound leakage caused by the vibration o₹ the housing, and reducing the vibration of the housing. The effect of sound 
component sound quality. Figure 25 shows the response curves of the vibration intensify of the casing and the vibration intensity of the panel with frequency. Among 

them, the thick line shows the frequency response of the vibration generating portion after the first vibration transmitting. plate 2215 is used, and the thin line shows the 
frequency response of the vibration generating portion after the first vibration transmitting plate 2216 is not used. it can be seen that in the frequency range above 500 

the vibration of the housing of the speaker module without the first vibration transmitting, pia te 2216 is significantly greater than the vibration of the housing of the 

speaker module containing the first vibration transmitting plate 22.16.. RC. 2.5 shows a comparison of sound ieakage in the case where the first vibration transmitting 
plate 2215 is included and the case where the first vibration transmitting plate 2216 is not included. Wherein, the leakage sound of the device containing the first 

vibration transmitting Date 2.216 in the intermediate frequency (for example, about 1000 l-te) is smaller than the leakage sound of the device without the first vibration 

transmitting. plate 2.2.15 in the corresponding frequency range. Et can be seen that after the first vibration transmitting plate is used between the panel and the casing, the 
vibration of the casing can be effectively reduced, thereby reducing the sound leakage. In some embodiments, the first vibration transmitting plate may include, but is not 

limited to, stainless steel, beryllium copper, plastic, and polycarbonate materials, and the thickness is in the range of 0.01 mm-1 mm. 

It should be noted that the above description o₹ the vibration mechanism is only a specific example and should not be regarded as the only feasible Implementation 

solution. Obviously, for those skilled in the art, after understanding the basic principles of the vibration mechanism, it is possible to make various modifications in the 
form and details of the specific ways and steps of implementing the vibration mechanism without departing from this principle_ Changes, but these amendments and 

changes are still within the scope described above. For example, the first vibration transmitting plate is not limited to the one or two rings described above, and the 
number may be two or more For another example, the shapes of the plurality of components of the first vibration transmitting plate may be the same or different (the 

components include a circular ring and a square ring). Such deformations are all within the protection scope of this application_ 

26A and 26B are schematic diagrams showing the structure of a spectacle speaker assembly movement according to some embodiments of the present application. In 

some embodiments, the speaker assembly 2.1 includes a housing 210 tie, a movement case), a vibration panel 221 and a transducing  device 22. In some embodiments, 

the transducing  device 22 Is housed inside the housing 210 and generates vibration. The vibration of the energy  conversion device 22 will cause the housing 210 to 
vibrate, and thereby the air outside the housing will be vibrated to generate a sound leakage. At least one sound guiding  hole 230 is formed in at least a part of the casing 

210, and the sound guiding  hole 230 is used to lead the sound waves in the casing formed by the air vibration inside the casing 210 to the outside of the ;ming 210, and 
The leakage of the sound waves caused by the vibration of the outer shell 210 pushing the air outside the shell interferes. In some embodiments, the interference may 

reduce the amplitude of the leaky sound wave. 

The vibration panel 221 is fixedly connected to the energy conversion device  2.2, and is synchronously vibrated by the energy conversion device 22. The vibration panel  

221 protrudes from the nousinc 210 through the opening of the housing 210, and at least partially fits the human skin. The vibration is transmitted to the auditory nerve 
through human tissues and bones, thereby enabling people to hear sound. The transducing  device 22 and the housing 210 may be connected by a connecting member 

23, and the connecting member 23 positions the transducing  device 22 in the housing 210. 

The connecting member 23 may be one or more independent components, and may also be provided integrally with  the transducing device 22 or the housing 21 0. in 

some embodiments, in order to reduce tire constraint on vibration, the connectino member 2:3 may be made of an elastic Material. 

In some embodiments, the sound introduction hole 230 may be provided at an upper portion of the side wall height, for example;  a portion from the tap (the panel 221) to 

the 1/3 height in the side wall height direction. 

Taking a cylindrical casing as an example, for the installation position;  according to different requirements, the sound introduction hole 230 may he opened in a side wall 

211 and / or a bottom wall 212 of the casing. Preferably, the sound introduction.hole 230 is opened in an upper part and I or a lower part of the casing side wail 211. The 
number of sound introduction holes provided in the side wale 211 of the housing may be at least two, and preferably, they are uniformly distributed in a circular 

circumferential direction. The number of sound introduction holes provided in the bottom wall 212 of the housing may be at least two, and the center of the bottom wall 

is a circle center;  and is uniformly distributed in a ring shape. The sound introduction holes distributed in a ring shape may be provided at least one circle. There may be 
only one sound induction hole provided in the bottom wail 212 of the housing, and the sound induction hole is disposed at the center of the bottom wall 212. 

AS for the number, there may be one or more sound guiding holes, preferably a plurality of sound holes, and they are evenly arranged. For ring-shaped sounding holes, the 
number of sounding holes per circle can be, for example, 

The shape of the sound introduction hole can be circulai; oval, rectarigulai; or long. A long bar generally refers to a bar shape along a straight line, curve or arc. The sound 

introduction holes of various shapes may be the same or different on a speaker component. 

In some embodiments, a penetrating sound introduction hole 230 is formed in a lower portion of the sidewall of the housing 210 (a portion from the height of the 

sidewall in the height direction from the 213 to the bottom). The number of the sound introduction holes 2.30 may be;  for example, eight;  and the shape may be, for 

example, a rectangle. Each sound introduction hole 230 is uniformly distributed on the side wail o₹ the casing 210 in a ring shape. 

In some embodiments, the casing 210 is cylindrical, and a sound guide hole 230 is formed in a middle portion of the sidewall of the casing '210 (a portion in the height 
direction of the sidewall from 1/3 to 2/3 height). The number o₹ the sound introduction holes 230 may be, for example, eight, and the shape may be, for example, a 

rectangle. Each sound introduction hole 230 is uniformly distributed on the side wall of the casing 210 in a ring shape. 
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In some embodiments, a penetrating miii.I.InIfgauctign.hale 230 is provided in the oircurriferc.-:ntia; direction of the bottom wet of the iiauffing 210. 'the number of the 
sound introduction holes 230 may be, for example, eight, and the shape may be, for example, a rectangle. Each sound introduction hole 230 is uniformly distributed on 

the side wall of me casing 210 in a ring shape. 

In some embodiments, penetrating sound introduction holes 2.80 are respectively formed in upper and lower sides of the side wall of the housing 210. The sound 

introduction holes 230 are evenly distributed in the upper part and the lower part of the side wall of the casing 210 in a ring shape, and the number of sound introduction 
holes 230 per circle is eight. in addition, the sound introduction holes 230 provided at the upper and lower portions are symmetrically disposed with respect to the middle 

section of the casing 210. The shape of each sound introduction hole 230 is circular 

In same embodiments, penetrating sound introduction holes 230 are respectively formed in the upper and lower portions of the side wall of the casing 210 and the 

bottom wall of me easing 210. The sound introduction holes 230 formed on the side wall are uniformly distributed in a ring shape at me upper and lower portions of the 
side wail of the housing 210, and the number of the sound introduction holes 230 in each circle is symmetrical with respect to the middle section of the housing 210. 

Each sound introduction hole 230 opened on the side wall is rectangular. The shape of the sound introduction holes 230 formed on the bottom wall is an elongated 

shape arranged along an arc, the number of which is four, and the shape is uniformly distributed in a ring .ii‘ipe with the center of the bottom wall as the circle center. 
The sound introduction hole 230 opened on the bottom wall also includes a circular through hole opened at the center. 

In some embodiments, through sound guide holes 230 are opened in the upper part of the side wall of the housing 210, and are uni₹ormly distributed in a ring shape on 
the upper part of the side wall of the housing 10, for example, the number of the sound guide holes 230 is circular. 

In some embodiments, in order to snow a better effect of suppressing sound leakage, sound induction holes 230 are uniformly distributed in the upper, middle and lower 

skies of the side wall 11, respectively, and a circle of sound guides is also provided in the bottom 212 of the housing 210 in the circumferential direction. Sound hole 

230. The pore size and the number of holes of each sound introduction ride 230 we the same. 

In same embodiments, the sound guiding hole 230 may be an unobstructed through hole. 

In order to control the effect of the sound wave propagating from the sound introduction hoie 230 in the shell, a damping layer (not shown in the description of the 

specification) can be provided at the opening of the sound introduction hole 230 to adjust the phase and amplitude of the sound wave, thereby correcting the guidance 
The effect of sound waves inside the shell. There are many ways to choose and set the material of the damping layer, For example, the damping layer is made of tuning 

paper, tuning cotton, non-woven fabric, silk, cotton, sponge, or rubber; which has a certain damping effect on sound quality transmission. A damping layer is attached to 

the inner wail of the sound introduction hole 230, or a damping layer is covered on the outside of the opening of the sound introduction hole 230. 

In some embodiments, the corresponding damping layers may be set to nave the same phase difference between different sound-inducing holes 230 between afferent 

sound-inducing holes to suppress leakage sound at the same wavelength, or may be set differently. The sound introduction holes 2.30 have different phase differences 
between them to suppress leakage sounds of different wavelengths (that is, leakage sounds in a specific band). 

In some embodiments, different parts of the same sound introduction hole 2.30 are set to have the same phase (for exampie.. using a pre-designed step or step-ii.f.,ed 

damping layer) to suppress leakage sound waves of the same wavelength; or, Different parts of the same sound introduction hole 230 are set to have different phases to 

suppress leaky sound waves of different wavelengths. 

The transducer 22 not only drives the vibration panel 221 to vibrate, but also the transducer 22 itself is a vibration source, which is housed inside the housing 210. The 

surface vibration of the transducer 22 causes the air in the housing to vibrate accordingly, and the sound waves formed are in the housing. Inside 210, it can be called 
sound in the shell. The vibration panel 221 and the energy conversion device 22 are positioned on the housing 210 through the connecting member 23, which inevitably 

appiies vibration to the housing 210 and drives the housing 210 to vibrate synchronousiy. Therefore, the housing 210 pushes the vibration of the air outside the housing 
to form a sound leakage sound wave . Leaked sound waves propagate outward, forming a leaked sound. 

According to the following formula to determine the position of the sound hole to suppress leakage, the reduction in leakage is proportional to: 

(ffs,„  Pds — Ifs  Pads) (4) 

Among them, the S owir,, is the opening area of the sound hole, and the S shell  is the area of the that does not contact the human face. 

Pressure inside the shell: 

P.P6 +P h +P c +P„(5) 

Pa•Pb• , and P are the sound pressures generated by the a-plane, b-plane, c••plane, and e-plane at any point in the shell space. 

„ 
Pa(x,Y,  z) = fis.a  Wa (xa',Ya zinfqx.,,y., j ixa dye — Pa FL 

,ikR(x'S') 
Pb (X, Y, z) = —,16))90 ff„ vvb 4„,(.,,,)dxdyr — Ph in 

jkR(Xe',Yc 
Pc  (x, y,z) = — jovo  ffsc We  (x,',3rc') • 4,,Ro,c,

,yc
,3dx,'dy,' — Pc  , 

,JI,RoreWi 
Pe  (x, y, z) = —juipo  fr.s We  (X,', ye') • 4,,Ftcx ,

,y.
,3dx,' dye' — Pc  , 

among them, 

R(fe,y') = -1(x — x')2  + (y — y')2  + z2. 

An observation point (x, y, z) to the sound source surface that the distance (x y', 0) c, S e respectively a plane, b plane, c plane Area of the &plane; 

R(x'a,yD = .j(x— xa')2  + (y — ya')2  + ( z — za  ) 2 
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Is me distance from the observation point (x, y, z) to a point (x' , z ) on the a surface sound source; 

R(x, = .j(x — xa')2  + (y — ya')2  + (z — z,) 

Is the distance from the observation point (X, y, a) to a point on the c-plane sound source (x' a.:); 

R(x'e, 5r) = ,j(x — xe92  + — yef)2  + (z — Ze ) 

Is the distance from the observation point (x, y, z) to a point (a ' e ,y' e ,a,) on the sound source of the e-plane k = ter u wave number (u is the speed of sound), p q is 

the air density. w is the angular frequency of vibration, P a rec,isteace  , P b rb,,isud,„„ , P: resistance , and f' a resiet„, are the acoustic resistance of air itself, which are. 

P
_ A  za•r+jco•za•r' + 8 

a rt,  

P

A  zb-rtja,zb-e + 8 
hFIl cp 

ze f+jcoz,-r'  
P — A • + S e EE 

Among them, r is the sound damping per unit length, r' is the sound mass per unit length, a a  is the distance from the observation point to the sound source on the a 

plane, z b is the distance from the observation point to the sound source on the b plane, and a a  is The distance from the observation point to the c-plane sound source, 

and a„ is the distance from the observation point to the e-plane sound source. 

W a W b W We e  (x, and W d y) are a, h, c, a, and d, respectively The sound source intensity per unit area can be derived from the following formula 

group (la): 

Fe  = Fe  = F — k1  cos wt — if W,,(x,y) dxdy — „„,(x, y)dxdy — f 
if s, 

Fb  = —F + k1  cos cut + JJ  Wh (X, 3, )dxdY We  (x, y)dxdy — L 
Sh Se 

F, = Fd  = Fb k2  COS rot— fffsf We (X,  Y)dxdy — f — y 

Fd  = Fb — k2 COSOA - JJ Wd  (X, y)dxdy 
S. 

Among them, F is the driving force converted by the transducer, F„,Fb.Fa ,F d , and F e  are the driving forces of a, h, c, d, and e, respectively, and S d  is the housing (d 

Face), f is the viscous resistance formed by the small gap in the side wall, fq.As (dv I dy), is the equivalent load of the face when the vibration plate acts on the face, 

and y is the dissipation on the elastic element 2. Energy, k t  and k 2  are the elastic coefficients of elastic element 1 and elastic element 2 respectively, q Es the fluid 

viscosity coefficient, dv dy is the velocity gradient of the fluid, As is the cross-sectional area of the object (plate), and A is the amplitude. (I' Is the area of the sound 

field, 6 is a high-order quantity (derived from the incomplete symmetry of the shape of the casing), and at any point outside the casing, the sound pressure generated by 
the vibration of the casing is: 

eikR(xcl ' YZ) 
Pd = Wd (xdf, Yd') 4.12( ,,,,,yd)uxd dyd (15) 

among them, 

R(x'd, y'd) = .j(x — xd')2  + (31  — Yd')2  + (z — Zd ) 

lathe distance from the observation point (x, y, z) to a point (a ' d , y' d  ,z d  ) on the d-plane sound source. 

P e ,P b ,Pc , and P e  are all ₹unctions of position. When we open a hole at any position on the shell, if the opening area is S opening, the total effect of sound pressure at 

the opening is 

ffs , 
Pds 

Since the vibration panel  221 on the housing  10 is closely attached to the human body tissue, and its output energy is absorbed by the human tissue, then only the d-

place pushes the air outside the shell to vibrate, forming a sound leakage The total effect of the housing to push the air vibration outside the shell is 

f Pd  dsa 

In slime application scenarios, our goal is to make 

Pds 
3F-& 

versus 

fis Pd ds 

(14) 
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The size is the same, and the directions are opposite, so as to redirtce the effect of ieakage. Once me tizaSi,_ structure of the device is determined, 

ff
s,Ht

 Pd  ds 

Is en amount we cannot adjust, so adjust 

Pds, 

Make it with 

ffs „ P5 ds 

offset. and 

ff, Pds 

it contains complete phase and amplitude information. The phase, amplitude, and shell size of the speaker component, the vibration frequency of the transducer, the 

opening position, shape, number, size of the sound holf.-; and whether there is damping on the hole are all closely related. This allows us to achieve the purpose of 
suppressing sound leakage by adjusting the opening position, shape and number of sound introduction holes and / or increasing damping and / or adjusting damping 

materials. 

In-shell sound waves and leak sound waves are equivalent to the two sound sources shown in. in the embodiment of the present invention, a penetrating sound  

introduction hole 230 is provided on the wall surface of the housing, which can guide and propagate the sound waves inside the shell to the outside of the shell, and 
propagate in the air with the leaked sound waves to interfere with each other, thereby reducing the leaked sound waves The amplitude, which reduces the sound leakage. 

Therefore, the +.---hnical solution of the present appii,....,ron, through the convenient improvement of opening sound introduction holes in the housing, solves the problem 

of sound leakage to a certain extent without increasing the volume and weight of the speaker component. 

According to the above formula deduced by the inventors, those skilled in the art can easily understand that the eri fiti nation effect of the sound leakage sound, the shell 
size of the speaker assembly, the vibration frequency of the transducing device, the opening position, shape, and number of sound introduction holes Size and whether 

there is damping on the hole are closely related, so the opening position, shape, number of the sound hole, camping material on the hole, etc. can have a variety of 

different schemes according to heeds. 

FIG. 27 is a diagram illustrating an effect of suppressing sound leakage by a speaker assembly according to some embodiments of the present application. in the target 

area of the accessory of the speaker component (for example, the speaker component shown in FIGS. 26A and MB), the phase o₹ the leaked sound wave transmitted to 
the target area, and the sound wave in the shell propagates to the target area through the sound introduction hole. The phase difference is close to 180 degrees. With 

this seffing, the leakage sound waves generated by the shell can be significantly reduced or even eliminated in the target area. 

As shown in FIG. 27, in the frequency band of 1500 liz to 4000 Hz, the leakage sound wave is significantly suppressed. Among them, in the frequency band of 1500Hz to 

30001-iz, the suppressed leakage sound basically exceeds: OdE3. Especially in the frequency band of 2000Hz 2500Hz, the sound leakage is reduced by more than 20OB 
compared with the scheme without opening the sound hole after opening the sound hole in the upper part of the side of the shell. 

It should be noted that the above description of the noise reduction sound hole of the glasses is only a specific example and should not De regarded as the only feasible 
implementation solution. Obviously, for a person skilled in the art, after understanding the basic principle of noise reduction sound hole of glasses, it is possible to 

implement specific methods and steps of noise reduction sound hole of glasses without departing from this principle. Various modifications and changes in form and 
detail are made, but these modifications and changes are still wtthin the scope described above. For example, to illustrate what variations there are, many can be listed 

The aperture sizes of the sound introduction holes 60 may be inconsistent, so as to suppress sound leakage in different bands. Such deformations are all within the 

protection scope o₹ this application. 

In some embodiments, the speaker device described above can transmit sound to a user by means of air conduction. When air is used to transmit sound, the speaker 

device may include one or more sound sources. The sound source may be located at a specific position on the users head, for example, the top of the head, forehead, 
cheeks, horns, auricle, back of auricle, etc.. without blocking or covering the ear canal. For the purpose of description, FIG. 28 shows a schematic diagram of transmitting 

sound through air conduction. 

As shown in FIG. 28, the sound source 2810 and the sound source 2820 can generate sound waves with opposite phases ("+'' and "-" in the figure indicate opposite 

phases). For simplicity, the sound source referred to here refers to the sound output hole on the speaker device for outputting sound. For example, the .sound.aguroe 
2810 and the sound source 2.820 may be two sound outlet holes respectively located at specific positions (for example;  a movement case or a circuit case) on the 

speaker device. 

In some embodiments, the sound source 281 0 and the sound source 2820 may be generated by the same vibration device 2801. The vibration device 2801 includes a 

diaphragm (not shown in the figure). When the diaphragm is driven by electric signals to vibrate, the front face of the diaphragm drives air to vibrate, and a sound source 
2810 is formed at the sound outlet through the sound  guide channel 2812. A sound source 2820 is formed at the hole. Me sound conducting channel refers to a sound 

propagation path from the diaphragm to the corresponding sound emitting hole. In sonic embodiments, the sound guiding channel is a r surrounded by a specific 

structure (for example, a movement case, or a circuit case) on the speaker. it should be known that, In some alternative embodiments, the sound source 2810 and the 
sound source 2820 may also be generated by different vibration devices through different diaphragm vibrations. 

Among the sounds generated by the sound source 2810 and the sound source 2820, one part is transmitted to the user's ear to form the sound heard by the user; and the 

other part is transmitted to the environment to form a leaked scum. Considering that the sound source 2810 and the sound source 2820 are relatively close to the users 

ear, for convenience of cescription, the sound transmitted to the user's ear may De referred to as hear-field sound, and the leaked sound transmitted to the environment 
may be referred to as far-field sound. in some embodiments, the near-field / far-field sounds of different frequencies generated by the speaker device are related to the 

distance between the sound source 2810 and the sound source 2820. Generally speaking, the near-field sound generated by the speaker device will increase as the 

distance between the two sound sources increases, and the far-field sound (leakage) generated will increase as the frequency increases. 

For different frequencies of sound, the distance between the sound source 2810 and the sound source 2820 can be designed separately, so that the low-frequency near-
field sound (for example, a sound with a frequency less than 800 Hz) generated by the speaker device is as large as possible, and the high-frequency far-field sound (for 

example, (Sounds with a frequency greater than 2000 Hz) as small as possible. in order to achieve the above purpose, the speaker device may include two or more sets 

of dual sound sources, and each set of dual sound sources includes two sound sources similar to the sound source 21310 and the sound source 2820, and respectively 
generates sounds with specific frequencies. Specifically, the first group of dual sound sources may be used to generate low-Frequency sounds, and the second group of 
dual sound sources may be used to generate high-frequency sounds. in order to obtain a large low-frequency near-field sound, the distance between two sound sources 
in the first set of dual sound sources can ne set to a larger value. And because the iow-frequency signal has a longer wavelength, a larger distance between the two 

sound sources will not cause an excessive phase difference in the far field, and tnerefore will riot form too much sound leakage in the far field. In order to make the high-
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frequency far-field sound smaller. the distance between the two sound sources in the second set of dual sound sources can be eel to a smaller value. Because the high-
frequency signal has a shorter waveiength, a smaller distance between the two sound sources can prevent a large phase difference from being formed in the far field, 

and thus can prevent a large sound leakage. The distance between the second group of dual sound sources is smaller than the distance between the first group of dual 
sound sources. 

The beneficial effects that the embodiments of the present application may bring include but are not limited to: (1 ) Different from the situation of the prior art, in the 
present application, when the hinge arm is subjected to an external force and rotates relative to the hinge base, the first support surface and the first support surface The 

connection of the two supporting surfaces pushes the supporting member to move in the opposite direction against the elastic bias of the elastic member. thereby 

causing the third supporting surface to switch from elastic abutment with one of the first supporting surface and the second supporting surface to the first supporting 
surface. The other of the support surface and the second support surface elastically abut, in a cross section perpendicular to the central axis of the rotating shaft, the 

ratio between the maximum distance from the rotating shaft to the connection and the shortest distance from the rotating shaft to the first supporting surface is 
between Between 1.1 and 1.5, so that when the state of the hinge is switched by the push of the connection, the hinge has a suitable degree of jump, and then the user 

has a more obvious touch when the hinge is pulled, and the transition state is not too It is abrupt and difficult to switch the state of the hinge, thereby providing 

convenience for users. (2) It is possible to reduce casing vibration and suppress sound leakage. (3) The sound quality of the speaker can be improved. It should be noted 
that di₹ferent embodiments may nave different beneficial a₹fects. In different embodiments, the possible beneficial effects may be any one or a combination of the 

foregoing, or any other beneficial effects that may be obtained. 

The basic concepts have been described above. Obviously, for those skilled in the art, the above disclosure of the invention is merely an example, and does not 

constitute a limitation on the present application. Although it is not explicitly stated here, those skilled in the art may make various modifications, improvements and 
amendments to this application. Such modifications, improvements and amendments are suggested in this application, so such modifications, improvements and 

amendments still belong to the spirit and scone of the exemplary embodiments of this application. 

Meanwhile, specific words are used in this application to describe the embodiments of this application. For example, "one embodiment", "an embodiment" and 1 or "some 

embodiments" means a certain feature, structr•re or characteristic rented to at least one embodiment of the present appli,...tion. Therefore, it should be emphasized and 
noted that the "one embodiment' or "one embodiment" or "an alternative embodiment" mentioned two or more times in dif₹erent places in this specification does not 

necessarily refer to tire same embodiment . in addition, certain features, structures, or characteristics in one or more embodiments of the present application may be 

appropriately combined. 

In addition, those skilled in the art can understand that aspects of this application can be illustrated and described through several patentable categories or situations, 
including any new and useful process, machine, product or substance combination, or their Any new and useful improvements. Accordingly, various aspects of the 

present appiication can be executed entirely by hardware, can be executed entirely by software (including firmware, resident software, microcode, efe-  ), and can also be 

executed by a combination of hardware and software. The above hardware or software can be called "data block", "module", "engine", 'unit", "component" or "system". In 
addition, aspects of the present application may manifest as a computer product ic  re+et1 in one or more computer-readable media, the product including a computer-

readable program code. 

In addition, unless explicitly stated in the ciaims, the order of processing elements and sequences described herein, the use of alphanumeric characters, or the use of 

other names is not intended to limit the order of processes and methods of the present Although the above disclosure discusses some embodiments of the 
invention that are currently considered useful through various examples, it should be understood that such details are for illustrative purposes only, and that the 

appended claims are not limited to the disclosed embodiments only. Instead, the rights The requirements are intended to cover all modifications and equivalent 

combinations that are within the spirit and scope of the embodiments of this application. For example. although the system components described above can be 
implemented by hardware devices, they can also be implemented only by software solutions, such as installing the described system on an existing server or mobile 

device. 

For the same reason, it should be noted that, in order to simplify the expressions disclosed in this application and thereby help the understanding of one or more 

inventive embodiments, the foregoing description of the embodiments of the application sometimes incorporates multiple features into one embodiment, in the 
drawings or their description. However• this disclosure method does not mean that the subject of the present application requires more features than those memioned in 

the claims. indeed, the features of an embodiment are iess than all the features of a single embodiment disclosed above. 

In some embodiments, numbers describing components and tire number of attributes are used. It should be understood that, for such numbers used in the description 

of the embodiments, the modifiers "about", "approximately" or "substantially" are used in some examples To modify. Unless stated otherwise, "about", "approximately" or 
'substantially" indicates that the number allows for a variation of ± 20%. Accordingly, in some embodiments, the numerical data used in the specification and claims are 

approximate values, and the approximate values may be changed according to the characteristics required by individual embodiments. in some embodiments, the 

numerical data should take the specified significant digits into account and adopt a general digits retention method. Although the numericai ranges and data used to 
confirm the breadth of the range in some embodiments of this application are approximate values, in specific embodiments, the setting of such values is as accurate as 

possible within the feasible range. 

Finally, it should be understood that the embodiments described in this application are only used to illustrate the principles of the embodiments of this application. Other 

variations may also fail within the scope of this application. Therefore, by way of example and not limitation, alternative configurations o₹ embodiments of the present 
appiication may he considered consistent with the teachings of the present appiicer  n. Accordingly, the embodiments of the present application are not limited to the 

embodiments explicitly introduced and described in the present application. 

Patent Citations (122) 

P;AiCatii):1rizifM%er Priority date P. ,N"C3.;,...r date Assignee Tide 

fi7?,1 2004-11.29 2006-06-15 Nee. Toxin Corp Bone conduction speaker unit 

I.S721976.7f.32.* 200401-16 2007-10-30 Chia Song Lai Wireless communication glasses 

2014-01-2.6 2014-05-14 light bone conducting Bluetooth glasses 

2013-10-2.4 2014-08-2.0 Elastic hinge for glasses 

2013-03-05 201409-11 Tao silting Pair of Projector Glasses 
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Elastic earpiece 

lkglilTdeVf-k1SMW,t-.1 Bone-conduction speaker 

W:401% Osteoacusis glasses 

2018.-01-08 2018-05.10 rfil I Osteoacusis g₹asses 

GNI 0i3E3 fZIZ:?%fik* 2018-08-2.4 2018-11-2.3 A kind of hinge and glasses 

Family -10 Famiiy , 

1941-11-12 1943-08-17 Sonotone Corp Amplifying hearing aid 

61 1983-03-04 1984-09-12 Miycta Seimitsu Kk Structure of spectacles with radio set 

Li:4-1,::•3 Ii!.3A 198.6.-12-04 198.8.-12-13 Schreiber Simeon B Bone conduction audio listening device and method 

I.3S433132.120A 1988-11-22 1990-02-20 Weyer Frank M Eyeglass headphones 

C. -,..--:CC,:.:::::• -..',.1* 1991-01-22 1992-07-23 Paul A. Vogt Radio eyewear 

C.&23):2'; 2-- : ,n'₹ * 1992-05-11 1993-12-12 Jacob Giuz Earphone-type speaker assembly 

WC:19•X•fi!..-t3:37:31, 1 . 1995-01-25 1996-08-01 Philip Ashley Haynes Communication method 

1996-0822 1998-0428 California Design Studio inc. Double piston spring hinge for hingeably connecting temples to an eyeglass 
frame 

1999-12-02 2003-05-07 

-40-± 

Vibration actuator having elastic body between suspension plate and 
magnetic circuit device 

KR 3 3X:3440331B1 2000-04-18 2002-07-24 Arousing bone vibrator and speaker headset for arousing bone using the 
same 

U871 ISE3K6Ei2 * 2000-05-02 20061 2-19 Oakley, Inc. Wireless interactive headset 

0574.,k1 2000-06-02 2012-05-03 Oakley, Inc. Eyewear with detachable adjustable electronics module 

2000-0502 2008-12-09 Oakley Inc. Eyeglasses with detachable adjustable electronics module 

-333₹3i31 t 2000-09-25 2002-06-25 Frank Saleem Jewel₹ Air-generating audible spectacles device 

NB;.2333)1 M31.431 * 2001-07-11 2003-01-11 Dot S A S D₹ D₹oguardi ELASTIC HINGE WITH INCLENED FLAT EYEL, PARTICULARLY FOR THE 
Franco AUTOMATIC CLOSURE OF THE GLASSES 

FR28381ii:C:Bi* 2.002-04-12 2.004-06-18 Chevassus ELASTIC: HENCE INCLUDING A RADIAL OPENING STOP 

JP!:I1)3)427,  :',..' I. 2003-03-11 2004-09-30 -Ferriuko Japan.Kk Bone conduction speaker 

2003-10-09 2010-0720 1p Venture, Inc. Eyeglasses with nearing enhanced and other audio signal-generating 
capabilities 

02.004:-.39 5373A2 2003-04-23 2004-11-04 Rh Lyon Corp Method and apparatus for sound transduction with minimal interference 
from background noise and minimal local acoustic radiation 

GN2639920Y* 2003-07.29 2004-09-08 MA' Elastic hinge for spectacle-frame 

2003-12-23 2006-07-18 Isaac. Levy Wireless telephone headset built into eyeglasses 

2004-02-20 2005-11-03 71-4,-Al7l7I-Ol..4 gz! Xil171j Bone-conduction handset 

2004-08-11 2006-02-16 Davenport Kevin E Audio eyeglasses 

5$360,k1 2005-01-19 2006-07-20 Chung-Hung Lin Eyeglasses with signal receiving function 

3I 73'3332 2006-0523 2011-02,16 41-oKrift.er,it-ii Bone conduction speaker 

* 2005-12-13 2007-10-2.5 Ab:eu Marcio M Etiologically frt wearable electronics apparatus and methods 

2005-01-20 2010-08-31 Jackson Michael r Eyewear with removable audio system 

725;...... 2006-03-14 2007-09-27 Neclokin Corp Bone conduction speaker 

.:3!6490 2006-0322 2013-04.24 *fraMIKA.Ofi.1 Method and system for bone conduction sound propagation 

LiS-; C 3.111B1 * 2006.-05-04 2007-0828 Chih-Chang Fivang Eyeglasses structure 
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Vii)200713301 ÷ 

`WC.,2007 •,',0363A2* 

2.006-05-17 

2006-05-30 

2.007-11-22 

2007-12-06 

WO2020038479A1 

Sung-Ho Kim 

Sonitus Medical, inc. 

- Spectacles - Google Patents 

Bone conduction headset 

Methods and apparatus for prone s'ng audio signals 

;..i; i ,I i ,';',:,i6*il 2006-07-03 2012-04-17 01-0IN-R-(4,) Multi-function micro speaker 

* 200607.12 200801.15 Jiza-Lin Jcu Slim frame of spectacle roving electronic device thereon, and spectacle 
having the same 

;i2r)r)7n2.796.A1 2006-09-07 2008-03-13 Temco Japan Co., Ltd. Bone conduction speaker 

2006.-09-12 2008-O5-03 Chic Optic, Inc. Mechanical universal hinge 

U313391 K.4•52 2.008-07-23 2.013-03-05 Asius Technologies, Lk: infiefeble ear device 

DE1020070519iis',A1 * 2007-10-29 2009-05-14 Carl Zeiss Ag display device 

U8i32.706:7Ei2 2008-02-15 2012-09-10 Sonitus Medical, Inc. 1-leadset systems and methods 

WO2.',11046933A1 2008-10-23 2010-04-29 ;•1- Speaker unit 

017S322 1A 2.008-11-28 2.010-06-23 Butterfly temporal bone condu,..,:,e communication and/or hew-assisting 
device 

z, -.'-: : -',,CA " 2009-12-04 2011-06-15 Marcus Lewis Persom3E audio equipment device 

i'M.t.,:,;;;;.,,,. ; * 2010-07-15 2012-01-16 Visoltica Ind Spa RINSE FOR GLASSES 

If 1402aiail * 2010-09-17 2013-08-30 Ideal Sri MINIATURIZED ELASTIC HINGE, IN PARTICULAR FOR GLASSES. 

201101.31 201109-21 •ft491;-v,- tr.1 Spectacle-hinging device 

2011-03-30 2012.-08-2.2 Spectacle frame hinge capable of containing cable or flexible circuit board 

2011-08-05 2012-08-01 FRISAWG-ePakiSfl Fixing structure of siiicon microphone array, and Bluetooth earphone 

.2.P!')66701i3332 2011-09-05 2015-02-12 Mobile phone terminal, voice transmission method for mobile phone 
terminal, voice transmission program for mobile phone terminal 

201109.30 2016-05-24 Kyocera Corporation Mobile electronic device 

JP5.92..5.95:a3Y. 2011-12-22 2016-05-25 :4P: -I?: -r- Otc-t -fr.4.i: Electronics 

!".'N'n)242,  H2B* 2.011-12-23 2013-05-29 %%4 I Bone conduc tion speaker and compound vft,mpng device thereof 

JP.. 2012-04-12 2015-11-17 rat Electronics 

2012-06-06 201408.05 Googie inc. External vibration reduction in bone-conduction speaker 

2012-06-08 2013-01-16 iikofritNiactlionz Communication apparatus with bone conduction function 

,W6.00659;:ziEi2. 2.012-09-27 2.016-10-12 v-t t;4*-4,,a4± Electronics 

2012-11-06 2014-05-08 Wen-Tse HUANG Temple Folding Structure on a Pair of Eyeglasses 

2012-12-28 2014-07-03 Panasonic Corporation Bone conduction speaker and bone conduction headphone device 

2013-02.-2.7 2015-02.-2.4 Googie inc. Smart sensing bone conduction transducer 

::N103167:3:n0 2.013-04-09 2.017-04-19 Bone conduction receiver with air conduction effect 

A 

2013-08-09 

2013-08-19 

2022-10-05 

2013-12-04 

MED-EL Elektrorric.-Aizinische 
Gerate GmbH 

Bone conduction hearing aid system 

Intelligent glasses based on dual-track Done conduction technology 

Kr,1 r11467500O1 2013-08-21 2014-12-01 '?'IgliAl" Sensory signal output apparatus 

2013-10-29 

2014-01-06 

2015-04-30 

2018-02-2.7 

Buhel S R I-

57z4 I 1-1-3M7s-VaMMT-7: 

ELECTROMAGNETIC TRANSDUCER TO GENERATE VIBRATIONS FOR BONE 
CONDUCTION OF SOUNDS AND OR WORDS 

A kind of bone-conduction speaker that can suppress to le.ak sound 

F 733'1 2014-01-28 2015-05-20 Oll`.47;!J Bone conduction output apparatus 

2014-03-12 2017-06-13 Cheng Uei Precision 
Industry Co., Ltd. 

Physiological ₹unction detecting earphone and detecting method thereof 
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Oi( 314.996.7T3* 2.014-05-27 2.020-11-30 Sophono Inc SYSTEMS, DEVICES, COMPONENTS AND METHODS Or REDUCING 
FEEDBACK BETWEEN MiCROPHONES AND TRANSDUCERS IN CONDUCTIVE 
MAGNETIC HEARING AID 

2014-08-2.5 2015-01-21 4 ,i,  The spectacie frame of bone conduction earphone equipment sod 
application bone conduction earphone equipment and dress ornament 

2015-01-21 2015-06-03 Smart bluetooth glasses 

i"; 2016-0ala 2016-12-16 liMiffErW.:0-57raZit.1 Improve osteoacusis speaker of osteoacusis speaker tone quality 

2016-09.27 2019-12.-2.7 ftt- E a 1-- !Tog ti Head mounted display 
Eli 

ON'2.01 2.015-11-25 2.016-03-23 Two in -cores location elasticity mirror leg 

ON2051764141 2015-12-04 2016-04-20 iMillilTdruffgail.v..-ICAIR Sports type sunglasses with osteoacusis earphone 

o'74 2016-01-22 2017-08-01 ft3X Have Glasses structure, glasses combination and its binding modules of 
physiological signal acquisition function 

('.N1069746.,:i6A* 2016.-01-2.2 2017-07-2.5 *frePg. Spectacle brain activity sensor and spectacle bioelectricai activity sensing 
device further 

i,,IS11156860.32* 2016-05-09 2021-10-26 Oakley, Inc. Modular wearable electronic devices, systems, and methods 

2016-05-2.4 2016-12-07 A kind of moving-coil and piezoeiectricity Integral earphone 

. 2016-06-08 2016-11-23 A kind of wireless bone conduction glasses 

313.3•323'..96 -:,3:3?, ' 2016-08.29 2017-02-15 Bone conduction headset and have bone conduction headset's glasses 

2016.-09-06 2017-03-2.9 Eg-TriFfes't--:j A kind of smart b!uetooth earphone 

.:N205421 332._i 2016-10-18 2017-08-18 Shaft eiernent modified form intelligent glasses 

Kin 2016-11-02 2018-01-17 TF;ii Glasses that bone conduction speaker mounted 

2016-11-10 201805.17 Airbus Operations Gmbh Speaker arrangement for a passenger cabin of a means of transport 

CN23.:62W473;i 2016-11-25 2017-06-30 MO* A kind of leg of spectacles with hone conduction function, glasses and 
spectacle case 

:,i20. 3Ei N1'..i 2016-12-30 2017-08-08 iiiiMIN A kind of spring hinge for spectacles 

c.ii42.finiiiirr7!.9: 2016-12-80 2017-07-28 TitViV-Tr-StailliMakiSfi Loudspeaker 

(1N2.06S688S5..isi* 2017-03-22 2017-10-17 MIII3ttiti-..Ettlifki3O:1 A kind o₹ elastic hinge for eyeglasses and spectacle frame 

(1N206640748::: 2017-03-22 2017-11-14 ta4.11Migf 1.11AV. Neck wears formula interactive voice smart machine 

WC2r3 3-052 A1* 2017-0404 2018-10-11 Headphones 

2017-03-15 2021-09-15 '1 Ai 'i!-.1A.F Portable sound equipment 

2017-09-19 2018-0529 'fr T  A kind of glasses 

2017-09-2.8 2018.-06-01 A kind of water-proof loudspeaker structure 

2017-12-29 2019-07-04 ngie Inc. Wearable device 

C:‘i v :U022)X3A * 2.018-01-08 2.019-07-16 ikglilTdeVf--4SMOV,T=1 Osterme—sis sounding device 

2018-01-08 2018-09-28 rya IIVEW.:0575,15.1 a kind of bone-conduction speaker 

: .s37: 2018-01-08 202401.12 NiMiEri*iaVIE•&t1 Bone conduction loudspeaker 

2018-01.08 2018.-08-10 5741i PriON41.MkatZ1 Osteoacusis sound-producing device 

201E-01-31 2020-02-04 Bose C,ornoration Eyeglass headphones 

:3N1 ; 333* 2018-02-11 2020-02-21 41;. WIRMaWit: Loudspeaker assembly and electromc equipment 

CN11 ;.:36118!,...3* 2018-06-15 2021-07-02 MIMEW.:0-575R,15.1 Testing method of bone conduction loudspeaker 
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2018-08-24 2019-04-23 

WO2020038479A1 - Spectacles - Google Patents 

A kind of electronic buildine brick and glasses 

2018-08-24 2019-05-10 iNvaimma-ms-ivw,m A kind of hinge and glasses 

2018-0824 2019-04.23 IMM. ,!M575,15.1 A kind of hinge and giasses 

i..:N2M3E3E1E42eEP 2018-0a.2.4 2019-0423 rfilMIZ'ff•MaVIR'&-t1 A kind of glasses 

c..:NIME84586fi. 2018-08-2.4 2018-11-2.0 Mliii-MTNaMkatZ1 A kind of glasses 

ON10966190V-.* 2018-08-24 2018-12-21 111riiza€rP A kind of electronic building brick and glasses 

e.n,i2.09267606:. 2019-01-05 2019-08-18 Mlift5faffs-i-JMFK:R1 Bone conduction earphone core and osteoacusis loudspeaker arrangement 

Cisi20b760925:isi 2018-08-24 2019-04-23 A kind of glasses 

(N314721164, 2018-08-24 2022-07-08 Grasses and assembly of rotating shaft and connecting wire 

N',?.08347977;.: * 2018-08-24 2019-05-10 iNvaimma-ms-ivw,m A kind of glasses 

Ctsi•E.091341/47i ' 2019-01-05 2019-07-30 IMM. ,!M575,15.1 Osteoacusis loudspeaker arrangement 

CNI1'.?523322.6. 2019-01-05 2024-02-06 Bone conduction loudspeaker 

Cited by examiner. t Cited by third party 

C;ted By (28) 

p.:#z  ,'  :,)n rI, F;:t.:4•N• r'TP.d ..y• date D..' , ..0 dm',  Assignee Title 

kNi7ii7Ulf.i8 * 2021-01-25 2022-03-01 warat2,.%;i-j'amwiti Eyeglass assembly structure 

,•1 -2, z * 2021-08-09 2023-02-15 Hsi Chou Cheng Bluetoon glasses 

I33s -,AE12 2018-12-12 2023-12-08 Solos Technology 
Limited 

Eyewear systems;  apparatuses, and methods for providing assistance to a user 

d-E.338711;•-44E1 * 2018-12,12 2024-01.09 Solos Technology 
Limited 

Personalized directional audio for head-worn audio projection systems, 
apparatuses, and methods 

Family 3oFarriih,  

2011-12-2.3 2023-02-07 Shenzhen Shokz. Co., 
Ltd. 

Bone conduction speaker and compound vibration device thereof 

2011-12-23 2023-03-21 Sherizhen Shokz Co., 
Ltd. 

Bone conduction speaker and compound vibration device thereof 

1 0667'8372S 2018-08-24 2024-06-14 lift5WM-MI3g.'a Hinge and glasses 

U....;16463332 2014-O106 2023-01.17 Shenzhen Shot. Co., 
Ltd. 

Systems and methods for suppressing sound leakage 

832.865B2 2014-01-06 2023-02-14 Shenzhen Shokz Co. 
Ltd. 

Systems and methods for suppressing sound leakage 

3S3i3B2 2017-07-03 2024-06-18 l-lolovisions Augmented reality (An) eyewear with a section of a fresnei reflector comprising 
individually-adjustable transmissive-reflective optical elements 

ii8115099948:::: 2018-04-26 2022-11-22 Sherizhen Shokz Co., 
Ltd. 

Vibration removal apparatus and method for dual-microphone earphones 

Wi:K.',U2fiff38473A1 2018-08-24 2020-02-27 MliftAM-MS.'a Eyeglasses 

2019-01.05 2020-0709 Loudspeaker device 

EMI 202102.374e..A2. 2.019-04-30 2.021 -12-23 Shenzhen Voxtech Co 
Lid 

Acoustic output device 

11.,,.S7-E•163 .33* 2019-06-2.4 2022-04-21 Wearable dispiy device 

2019-07-28 2024-04-19 trWIA-3:7.1144V Movable engineering driller chassis 

W32021282097A1 ^ 2020-06-23 2021-12-30 Syed Aftab Eyewear, method of manufacture and use thereof 
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Crsi201810975515.1 2.018-08-24 
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35216A 

easit :B75-353A* 

2.020-10-16 

2021-05-19 

2.020-12-25 

2022-11-22 

WO2020038479A1 - Spectacles - Google Patents 

;V4116545-1KIE:PIAMR. Bluetooth headset adaptable to different head types 

74 F1504:f41031M Wearable equipment 

;K.43340.4* 2021-02-10 2023-03-31 rt-1 Ei hearing aids 

LW: 3 3S32 * 202.1-07.2.2. 2024-04-2.3 Microsoft Technology 
Licensing, tic 

Anti-creep anti-back-out compact fastener 

It3D102201931* 2.021-09-15 2.024-04-09 Shenzhen Shokz o. 
Ltd. 

Glasses with headphones 

L.55 2021-09-15 2024-04-09 Shenzhen Shokz. Co., 
Ltd. 

Glasses with headphones 

ii831C22019.31 * 2021-09-15 

2021-09-15 

2024-04-09 

2024-04-09 

Shenzhen Shokz Co.„ 
Ltd. 

Shenzhen Shokz Co., 
Ltd. 

Glasses with headphones 

Endpieces of glasses with headphones 

' 'Ot * 2021-09-15 2024-0409 Shenzhen Shwa Co., 
Ltd. 

Glasses wit` headphones 

liSD,1iI:2202031 2021-09-15 20240409 Shenzhen Shokz Co. 
Ltd. 

Glasses with headphones 

L.iSi 2021-09-15 2024-04-09 Shenzhen .Shokz. Co., 
Ltd. 

V-shaped part of glasses with headphones 
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Loudspeaker apparatus 

ii 2023-07-11 Speaker device 

33533332 2022-05-17 Loudspeaker apparatus 

..;  202405-07 Glasses 

ir520210C14595A1 2021-01-14 Loudspeaker device 

‘i‘g....:,025345.155At 2020-07-09 Loudspeaker device 

15202,1i:t259 '''''''' 2024-08-01 Loudspeaker apparatus 
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Near-ear directional sound output structure, and audio glasses 

Abstract 

The present application relates to a near-ear directionai sound output structure, and a pair of audio 
glasses. A near-ear directional sound output structure, comprising a mounting cavity and a sound 

emission device arranged in the mounting cavity wherein me mounting cavity is provided with 
sound output holes; the sound output holes are in communication with the sound emission device 

by means of provided sound output cavities; the sound output holes comprise a first sound output 

hole provided near an ear, and a second sound output hole provided away from the ear; the first 
sound output holes arranged near the sound emission device, and the second sound output hole is 

arranged away from the sound emission device, and the second sound output hole is in 
communication with the sound emission device by means of a provided second sound output 

cavity. A sound emitted from a sound emission device can form a sound Field at an earhole under 

the action of a directional sound emission structure. and the sound emitted from the sound 
emission device cannot be heard iii a surrounding environment outside an ear due to an interference 

canceilation effect, thereby achieving the function of directional sound emission. According to the 
pair of audio glasses, by means o₹ the directional effect of a directional sound output structure, 

insofar as the power of a sound emission device is unchanged, a sound reaching an ear of a human 
body is enhanced while sounds propagated to other places are attenuated. 

Classifications 

OS Non-optical alums; Attachment thereof 

Landscapes 

Physics & Mathematics 

Acoustics & Sound 

V 

Claims e Dependent 

Claims 

[Claim's] A directional sound output structure near the ear, characterized in that it comprises a mounting cavity, and a sound generator provided in the mounting cavity; a sound 

now provided in the mounting cavity; and the sound hole passes through the device Some sound cavity is connected with the speaker; 

The sound now includes a first sound hole arranged dose to the ear, and a second sound now arranged far away from the ear; the first sound hole is arranged close to the 

sound generator, and the second sound hole is farther than The sound generator is arranged; the second sound hole communicates with the sound generator through a second 
sound cavity provided. 

(Claim 2] The near-ear directional sound output structure according to claim 1, characterized in that it further comprises a third sound outlet; the third sound outlet passes 
through a provided third sound cavity Connect with speaker 

[Claim 3] The near-ear directional sound output structure according to claim 1, wherein the first sound output hole communicates with the sounder through a first sound output 
cavity; the first sound output The cavity is provided with a sound guide wall so that the sound of the sound generator is reflected from the sound guide wall and then: 

transmitted from the first sound outlet hole. 

(Claim 41 A directional sound output structure near the ear according to claim 8, wherein the sound generator is connected to the mounting cavity through a mounting seat 

provided; the mounting seat is close to the first output The sound cavity is set; the installation cavity is provided with a plurality of installation protrusions; the installation seat is 

provided with an installation groove matching the installation protrusion; the installation seat is detachably fixed to the installation cavity through the installation groove and the 
installation protrusion Inside. 

[Claim 5] A near-ear directional sound output structure according to claim Z wherein the third sound hole communicates with the back cavity of the sound generator through 
the third sound cavity; The back cavity is set in the opposite direction of the sound output dini --- on of the speaker. 

[Claim 6] The near-ear directional sound output structure according to claim 5, wherein the second sound hole communicat.,0 with the back cavity of the sounder through the 
second sound cavity; The first sound cavity is separated from the second sound cavity and the third sound cavity by the sound generator. 

[Claim 71  The third sound-out cavity is a near ear directional sound-out structure according to claim 6, wherein the mounting cavity is composed of a housing cavity provided; 
the housing is close to The outer side of the first sound outlet cavity is an arc shaped recess; the first sound hole is provided in the arc-shaped recess, so that the first sound 
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hole has an arc structure and faces the ear hole. 

[Claim 8] An audio classes for directional sound output, characterized by comprising the glasses body, the directional sound output structure of any one of claims 1 to 7, a 

control circuit and a battery; the directional sound output structure device The temple of the glasses body is close to one end of the ear; and the control circuit and the battery 
are arranged in tne temple of the glasses body; 

The first sound hole is arranged at the side of the temple near the ear; the second sound hole is arranged at the end of the temple. 

[CIairn 9] The audio glasses with directional sound output according to claim 8, wherein the mounting car,* and the sound output cavity are formed in the inner cavity of the 

temple; the first sound hole, the first sound outlet Three sound holes are provided on the underside of the temples. 

[Claim 10] The audio glasses with directional sound output according to claim 8, characterized in that, a fixed cavity for mounting a control circuit or a battery is provided in the 

temples; the control circuit and the battery are provided in The same eyeglass legs or two eyeglass legs are respectively arranged at one end of the glasses frame. 

[Clean 11] The audio glasses for directed sound output according to claim 8, characterized in that the control circuit is provided with a BluetoMh module; or/and a sound 

pickup. 

[Claim 12] The audio glasses with directional sound output according to claim 8, wherein the control circuit is provided with a charging port, and the charging port is provided on 

the lower side of the temple. 

Description 

Directional sound output structure near ear and audio glasses 

10001] This application is based on a Chinese patent application with an application number of 201910296023.4 and a filing date of Apr t .12, 2019, and claims its priority. 
The entire content of the application is hereby incorporated into this application as a whole. 

[0002] 'technical Field 

[0003] This application relates to audio equipment, anti more specifically to a near-ear directional sound output structure and its audio glasses 

[0004] Background Technology 

[0005) Commonly used audio equipment, when the equipment is used, the sound has no directionality and radiates from the center to the surroundings. Except for the 
reflector, it basically radiates in tne form of rays. in order to achieve a small range of use, the volume can only be reduced, such as earphones. After wearing the 

earphones, the ambient sound cannot be heard (the external sound is blocked). If the earphones are worn for a long time, the ears will feel uncomfortable. If worn for a 
long time, the ears and hearing will be damaged. On the other hand, the hone conduction earphone transmits sound directly to the eardrum through the skull, which may 

cause discomfort such as itching for me first time wearer and impaired sound effect. It can only be used for special occasions. 

[0006) The C.hinese patent "A New Type of Glasses' discloses a new type of glasses, including a spectacle frame, temples hingedly arranged on both sides of the 

spectacle frame, a circuit board, a Biuetooth chip, a microphone radio chip, an audio driver chip, and a speaker And a battery, wherein the temple includes a first shell and 
a second shell that are snap-connected, the first shell has a mounting cavity; the circuit board, the Biuetooth chip, the microphone radio chip. The audio driver chip, the 

speaker, and the battery are respectively fixedly arranged in the mounting cavity, and a plurality of sound outlets are opened on the lower side of the first housing near the 

speaker; and the circuit board is provided with Switch button, the switch button penetrates the lower side of the first housing; the Biuetooth chip, the microphone radio 
chip and the audio driver chip are fixedly arranged on the circuit board, the speaker and the speaker The batteries are respectively electrically connected with the circuit 

board; the circuit board is provided with a charging contact, and the charging contact penetrates through the tower side of the first housing. 

[0007] The above-mentioned patents only install a circuit board, a Biuetooth chip, a microphone radio chip, an audio driver chip, a speaker, and a battery on the temples, 

and a sound hole is provided near the speaker. The sound from ti c.-: speakers on the temples is only transmitted through the sound hole, and the sound effect is not 
designed. The sound will follow The sound hole emits to the surroundings, there is no directionality, the sound effect is poor, and the experience is affected. 

[0008] Application content 

[0009) The purpose of the present application is to overcome the defects of the prior art and provide a directional sound output structure near the ear and audio glasses. 

[0010] In order to achieve the above purpose, the application adopts the following technical solutions: 

[0011] A directional sound output structure close to tne ear, comprising a mounting cavity and a sound generator arranged in the mounting cavity; the mounting cavity is 
provided with a piurality of sound holes; the sound hales pass through the sound cavity provided Connect with the speaker; 

[0012] The sound hole includes a first sound hole arranged close to the ear, and a second sound hole arranged far from the ear 

The first sound hole is arranged close to the sounder, and the second sound tote is arranged farther than the sounder; the second sound hole communicates with the 
sounder through a second sound cavity provided. 

[0013] A further technical solution is: further comprising a third sound outlet; the third sound outlet communicates with the sounder through a third sound cavity 
provided. 

[0014] The further technical solution is: the first sound outlet is communicated with the sounder through a first soundout cavity; the first sound-out cavity is provided 
with a sound guide wall, so that the sound of the sounder can pass from the sound guide wail After reflection, it comes out from the first sound Foie. 

[0015] A further technical solution is as follows: the sound generator is connected to the mounting cavity through a mounting seat provided; the mounting seat is 
arranged close to the first sound outlet cavity. 

[0015] The Further technical solution is: a plurality of installation protrusions are provided in the installation cavity; the installation seat is provided with an installation 

groove matching the installation protrusions; and the installation cavity is provided with a plurality of installation protrusions; 'The installation seat is provided with an 

installation groove matching the installation protrusion; the installation seat is detachably fixed in the installation cavity through tire installation groove and the 
installation protrusion. 
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[0017] A further technical solution is as follows: the third sound out is communicated with the back cavity of the ,_:ound generator through the third sound cavity; the 
back cavity is arranged in the opposite direction of the sound output direction of the sound generator. 

[0018] The further technical solution is: the second sound outlet is communicated with the back. cavity of the sound generator through the second sound cavity; the first 

sound cavity is connected to the third sound cavity and the second sound outset through the sound device Sound cavity par,I,Ion. 

[0019] A further technical solution is that the inner wall of the third sound outlet cavity relative to the third sound outlet hole is an arc structure. 

[0020] A further technical solution is as follows: the installation cavity is constituted by a housing inner cavity; the outer side of the housing close to the first sound-out 
cavity is an arc-shaped recess; the first sound-out hole is arranged in The arc-shaped recessed portion is such that the first sound hole has an arc-shaped structure and 

faces the ear hole. [0021] An audio glasses for directional sound output, comprising a glasses body;  the above-mentioned directional sound output structure, a control 

circuit and a battery; the directional sound output structure is arranged on the ears of the glasses body, and the control circuit , The battery is located in the temple of the 
glasses body; 

[0022] The first sound hole is provided at the sec:: of the temple near the ear; the second sound hole is provided at the end of the temple 

[0023] A further technical solution is: the mounting cavity and the sound outlet cavity are formed in the inner cavity of the temple, the first sound hole and the third sound 
hole are provided on the lower side o₹ the temple. 

10024] 'Elie further technical solution is: a fixed cavity for installing a control circuit or a battery is provided in the eyeglass legs; the control circuit and the battery are 
located on the same eyeglass leg or are respectively located on the two eyeglass legs near one end of the eyeglass frame . 

[0025] 'Ihe further technical solution is: the control circuit is provided with a Biuetooth module; or/and a microphone. 

[0026] A further technical solution is: the control circuit is provided with a charging port, and the charging port is provided on the lower side of the temple. 

[00.27] The beneficial effects of the present application compared with the prior art are: the directional sound output structure of the present application is  provided with 

a number of sound noes on the mounting cavity, and the sound holes communicate with the sounder through the sound cavity. making it close to The sound hole of the 
ear hole can propagate normal phase sound waves, and the sound hole farther than the ear hole propagates anti-phase sound waves at the time;  causing interference 

near the ear and superimposing each other, so that a superimposed sound field is formed in the near ear area, and the sound wave in the area far away from the ear The 

interference cancels out, and the sound decays rapidly. In addition, the sound guide wall inside the first sound cavity can direct the sound waves emitted by the sound 
generator to the ear holes of the human body. Setting the directional sound output structure on the glasses can form audio glasses with directional sound output. This 

application has a simple structure, the sound emitted ny the sounder can form a sound field at the ear noie through the action of the directional sounding structure, and 
the outside of the ear can not hear the sound horn the sounder in the sun' ending environment due to the effect of interference cancellation, thus realizing the function 

of directional sounding Through the directional effect of the directional sound output structure, the audio glasses make the sound reaching the human ears increase 

while the power of the sound generator is uncharged, and the sound transmitted to other places is weakened. 

[002B) The application will he further described below with reference to the drawings and specific embodiments. 

[0029] BP; Ef.  DESCRIPTION 

[0030] FIG 'I is a three-dimensional structure diagram of a near-ear directional sound output structure of the present appik on; 

[0031] FIG_ 2 is a front view of a directional sound output structure near the ear of the present application; 

[0032] FIG. 3 is a side view of a directional sound output structure near the ear of the present application; [0033] FIG. 4 is an internal structure diagram of a near-ear 

directional sound output structure of the present application; 

[0034] FIG. 5 is an internal structure diagram of a near-ear directional sound output structure of the pre8ent application; 

[0035] FIG. 6 is an exploded view of a directional sound output structure near the ear of the present application; 

[0035] FIG. 7 is a structural diagram of a mounting seat of a near-ear directional sound output 5-thy-hire of the present application; 

[00a7] FIG. 8 is a schematic view of the sound field of a near-ear directional sound output structure of the present application; 

[0038] FIG_ 9 is a three-dimensional structure diagram of an audio glasses for directional sound output in this application. 

[0039] Specific embodiments 

[0040) In order to fully understand the technical content of the present the technical solution of the present appiiP.+Ion wit be further introduced and 
illustrated below in conjunction with specific embodiments, but it is not limited thereto. 

[0041] Figures 1 to 9 are drawings of embodiments of the application. 

[0742; A near-ear directional sound output structure Q;  as shown in FIGS. to 6, includes a mounting cavity 1 0, and a sounder II provided in the mounting cavity 10. The 

installation cavity 10 is provided with a plurality of sound holes. The sound hole communicates with the sounder 11 through the sound cavity provided. The sounder 11 
may be a horn The sound emitted by the sounder 11 is transmitted from the sound hole after the sound cavity is adjusted. The sound cavity is specially processed to 

make the sound propagate from the sound hole meet the requiremem= 

[0043] The sound hole includes a first sound hole 12 arranged close to the ear, and a third sound hole 13 and a second sound hole 14 arranged far from the ear. The first 

sound hole 12 is arranged close to the sound genera r' 11, and the third sound hole 13 and the second sound hole 14 are arranged farther than the sound genera or 11 
The first sound hole 12, the third sound hole 13, and the second sound hole 14 are arranged in different positions and have different functions. Since the sound generator 

11 can generate positive and anti-phase sound waves, the positive phase sound waves are transmitted through the first sound cavity 15 to the first sound hole 12, and 

then transmitted to the human ear through the first sound hole 12.; The inverted sound wave is transmitted to the third sound hole 1:3 and the second sound hole 14 
through the third sound outlet 16 and the second sound cavity 18;  and then to the environment around the ear. 

[0044) The first sound outlet 12 communicates with the sounder 11 through the first sound outlet cavity 15. The inner wail of the first sound outlet cavity 15 has an arc-

shaped structure, so that after the sound emitted by the sound generator 11 propagates to the inner wail, it is emitted back to form a concentrated state, and then is 

transmitted from the first sound outlet 12. 
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[004,5] Preferably, an inclined sound guide wall is provided in the first sound outlet cavity 15, so that the sowed of the toned generator 11 is reflected from the sound 
guide wall and then transmitted from the first sound outlet hole 12.. 

[0046] Aiteriatively, when the sound generator 11 is arranged obiiquely, the inner wall of the first sound outlet cavity 15 serves as a sound guide wall, so that the sound 

generator 11 Sound can be reliem.,1 through. 

10047J Since the first sound hole 12 is thcing the ear hole, the sound of the sound generator 11 is reflected to the ear hole after passing through the sound guide wall, 

thereby achieving the purpose of directional sound output. 

[0048; Wherein, as shown in FIG. 7, the sounder 1 i is connected to the mounting cavity 10 through a mounting seat 17 provided. The mounting seat 17 is arranged close 

to the first sound outlet 15. The mounting seat 17 is provided with a sound guide opening 172, so that the sound emitted by the sounder 11 can be transmitted from the 

first sound outlet 12 through the sound guide opening 172. 'Die mounting base 171s provided with a fixing hole 171 for fixing the sounder 11, so that the sounder 11 is 
fixed to the mounting cavity 10 behind the mounting base. The sound guide port 172 is set according to requirements, so that the sound of the sound generator II can 

be transmitted to the ear hole. 

[0049) In other embodiments, the sounder 11 may be directly lnstalied in the installation cavity 10. 

[0050] Specifically, a number of mounting protrusions 101 are provided in the mounting cavity 10. The mounting base 17 is provided with a mounting groove 173 

matching the mounting protrusion 101. The mounting base 17 is detachably fixed in the mounting cavity 10 through the mounting groove 173 and the mounting 
protrusion 101 

[0051] The inner wall of the third sound outlet cavity 16 relative to the third sound hole 13 has an arc structure, so that the sound output direction o₹ the third sound hole 
13 is determined and the sound wave enegy is raistively concentrated. 

[0052] The third sound outlet hole 13 communicates with the back cavity of the sound generator 11 through the third sound outlet cavity 16, The end of the third sound 
output cavity 15 is in communication with the back cavity, and the back cavity is set in the opposite direction of the sound output direction of the sound generator 11. 

The third sound outlet 13 is provided at the other end of the third sound cavity 16. The third sound-out cavity 16 is a long and narrow sound-guiding cavity, and the sound 

emitted by the sounder 11 is reflected and interfered by the second sound-guiding cavity 16, so that the sound propagated from the third sound-out hole 13 is an inverted 
sound wave, and The high frequency sound waves are filtered, and the low frequency sound waves are tmnsinitted from the third sound outlet 13. The end of the second 

sound guide cavity 16 communicating with the back cavity is a big end, so that the sound waves of the sound geneator 11 can fill the second sound guide cavity 16 

[0053] The second sound outlet hole 14 communicates with the back cavity of the sound generator 11 through the second sound outlet cavity 18. One end of the second 

sound outlet cavity 18 communicates with the back cavity, and the second sound outlet hole 14 is provided at the other end of the second sound outlet cavity 18. The 
end of the second sound outlet cavity 18 that communicates with the sounder 11 is the big end, and the cross-sectional area of the inner cavity of the second sound 

outlet cavity 18 gradually decreases in the direction in which it extends, and when it reaches the middle position, the second sound outlet The direction of the hole 14 
gradually increases, forming a structure where the cioss-sectionai area of the inner cavity of the second sound cavity 18 is small in the middle and iarge at the two ends. 

The reverse cross-acoustic wave of the sounder 11 is transmitted from the back cavity through the second sound outlet cavity 18 and then from the second sound outlet 

hole 14. Since the second sound outlet cavity 18 has a filtering effect on high-frequency sound waves, the second sound outlet A low-to-mid frequency sound wave 
corning out of the hole 14. 

[0054; Wherein, in order to achieve the low, medium and high frequency positive phase sound waves transmitted from the first sound outlet 12, the low, medium 
frequency reverse sound waves ≥ tom the third sound hole 13 and the second sound hole 14, the first sound cavity 15 is separated from the third sound cavity 16 and the 

second sound cavity 18 through the sound generator 11 and the mounting seat 17, so that the positive The cross-talk wave is transmitted nom the first sound hole 12, 
and the antiphase sound wave is transmitted from the third sound hole 13 and the second sound hole 14. 

[0055] Preferably; the third sound-out cavity 16, the second sound-out cavity 18 are respectively arranged on both sides of the back. cavity, and the first sound-out cavity 
'15, the third sound-out cavity 16, and the second sound-out cavity 13 are located The planes are parallel to each other. 

[0055; 'the installation cavity 10 is constituted by the inner cavity of the housing 21 provided. The shell 21 is hollowed out inside, and the inner cavity is divided into the 
required first sound cavity 15, the third sound cavity 16, and the second sound cavity 18 as required. The outer side of the housing 2.1 close to the first sound outlet cavity 

16 is an arc-shaped recess 211- The first sound hole 12 is provided in the arc-shaped recess 211, so that the first sound hole 12 has an arc strum,  ire. The bottom of the 
arc-shaped recess 211 matches the upper end of the root of the human ear. The first sound hole 12 is located at one end of the arc-shaped recess, so that the first sound 

hole 12 is directly opposite to the ear hoie, so ,; v,t the first sound hole 12 spreads Sound can be conducted to the eardrum through the ear hole. 

[0054 The sound output directions of the first sound outlet hole 12 and the third sound outlet hole 13 are located on the same side of the housing 21, and the sound 

output direction of the second sound cutlet hole 14 is the same as that of the first sound outlet hole 12 and the third sound outlet. The sound outlet direction of the 

sound hole 13 is vertical or forms a set angle. Specificaily, the first sound hole 12 and the third sound hole 13 are provided on the lower side of the housing 21 so that the 
direction o₹ sound is downward, and the second sound hole 14 is provided on the outside of the housing 21, so that the The tone direction is outward. 

10058] As shown in. FIG. 7, the positive phase sound wave is transmitted nom the first sound hole 12 near the ear hole, the reverse sound wave is transmitted through the 

third sound hole 13 and the second sound hole 14, and the reverse sound wave is relatively positive. The cross sound wave is far away from the ear hole. According to 

the wave interference theory, when the normal phase sound wave and the reverse phase sound wave meet, they can produce a cancellation effect at a local position, and 
attenuate with distance, the sound wave has a superposition effect at the local position, and a strengthened sound fleid is obtained. Therefore, the sound wave can only 

produce a sound field in a local area ( SP-L.) (that is, the sound field is at the distance from the ear hole), and the sound field far away from this local area is zero. 

[0059] In another embodiment, the number of sound holes Is not limited to three, and there may be multiple sound holes according to structural requirements and sound 

emission requirements 

[0060] An audio glasses for directional sound output, as shown in FIGS. 1 to 8 and 9, includes a glasses body 20, the above-mentioned directional sound output structure 

Q, a control circuit 22 and a battery 23. The directional sound output structure 0 is arranged on the temple of the glasses body 20 close to one end of the ear. Similarly, 
the control circuit 2.2 and the battery 23 are provided on the temples of the glasses body 20 close to one end of the glasses frame. The first sound hole 12. is provided on 

the side of the temple near the ear. The second sound hole 14 is provided at the end of the temple, and the direction of the second sound hole 14 can be any direction. 

[0061) Whereat, the distance between the first sound hole 12 and the third sound hole 13 is Al, and the first sound hole 12 and the second sound hole 

The distance of 14 is AZ AL A2 is approximately equal to 1:1. 

[0062] The installation cavity 10. The sound outlet cavity Is formed in the inner cavity of the temple.. and the sound outlet is also provided in the temple. 
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[0053; Wherein, toe outer shell of the temple is formed by extending the stall 21 of the sound-emitting strudu re Q-1 he housing of the temple includes a first housing 
211 and a second housing 2.12 and the cavity formed between the first housing 211 and the second housing 212 is the instailation cavity 10. The installation cavity 10 is 

not only used to install the sound generator 11 and the sound guide cavity, but also can be used to instail the control circuit 22 and the battery 23. Wherein, a fixed cavity 
19 for installing the control circuit 22 or the battery 23 is provided in the temple. The fixed cavity 19 is separated by a baffle 24 provided in the installation cavity 10, so 

that the fixed cavity 19 does not interfere with the sound output cavity. 

[0064] Preferably; the control circuit 22 and the battery 23 are provided on one of the temples a, a,r the two temples respectively. in order to make the whole glasses 

more balanced, the battery 23 Es arranged on one of the eyeglass legs, the control circuit 22 is arranged on tire other eyerpos leg, and the battery 2.3 and the control 

circuit 22 are Conn by wires passing through the glasses frame. At the same time, the battery 23 and the control circuit 22 can also be arranged in the same tempie. 

[7755; The control circuit 22 has a pickup for picking up environmental sounds. The sound field of the environment can be read by the pickup, and after electronic 

amplification, it is output to the sound generating device. The amplified sound field will only be heard by the user with the device, and will not be transmitted to the 

surrounding users. En this way, ₹ar-field pickup can be realized. The distance is played to users, such as those who need hearing assistance. In order to facilitate wireless 

connection with other electronic devices, the control circuit 22 is provided with a Biugtooth module 

[0066; FIG. 8 is a schematic diagram of simulated sound output. 

[0067] The control circuit 22 is provided with a charging intf.afacf.-; and the charging interface is provided on the underside of the temples, which is convenient for 

charging and beautiful. 

[0063; In summary, the directional sound output structure of the present application is provided with a plurality of sound holes on the mounting cavity, and the sound 

holes communicate with the sound generator through the sound cavity, so that the sound holes close to the ear holes can be transmitted positively. Cross-acoustic 
waves, the sound holes farther than the earholes propagate antiphase sound waves at the time, causing interference near the ears, and superimposing each :thee; so 

that the near ear area forms a superimposed sound field, and the sound wave inter₹erence in the area away from the ears cancels out, and the sound attenuates rapidly. 

In addition, the sound guide wail inside the first sound cavity can direct the sound waves emitted by the sound generator to the ear holes of the human body. Setting the 
directional sound output structure on the glasses can form audio :gasses with directional sound output This application has a simple structure, the sound emitted by the 

sounder can form a sound field at the ear hole through the action o₹ the directional sounding structure, and the ear Due to the effect of interference cancellation on the 
outside of the flower; the surrounding environment cannot hear the sound from the speaker, so that the function of directional pronunciation Es realized. Through the 

directional effect of the directional sound output structure, the audio glasses make the sound reaching the human ears increase while the power of the sound generator 

is unchanged, and the sound transmitted to other places is weakened. 

I0069j The foregoing only uses examples to further illustrate the technical content of this application for easier understanding by readers, but it does not mean that the 
implementation of this application is limited to this. Any technical extension or re-creation made according to this application is all Protected by this application. 'The 

scope of protection of this application is subject to the claims. 
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Application No.: 18/517,910 Attorney Docket: 1537-003USC1 

AMENDMENTS TO THE CLAIMS  

This listing of claims will replace all prior versions, and listings, of claims in the application: 

1 (Currently Amended) A method to provide assistance to a user through an eyewear device, 

comprising; 

receiving first data from a first sensor, the first sensor is incorporated into the eyewear 

device, the first sensor measures a parameter related to the user; 

receiving second data from a second sensor, wherein the second sensor is an external  

sensor. 

analyzing a state of the user, wherein the analyzing uses the first data and the second data; 

determining a context of the user, wherein determining uses the first data and the second  

data.  and 

providing assistance to the user, wherein the assistance is in a form of feedback, and 

wherein the feedback is related to the state  and the context. 

2. (Canceled) 

3. (Currently Amended) The method of claim [[2]]1, wherein a first element of the context is a 

physical orientation of the user. 

4. (Original) The method of claim 3, wherein a second element of the context is an activity 

that the user is doing. 

5. (Original) The method of claim 3, wherein a third element of the context is the user's 

environment. 

6. (Currently Amended) The method of claim [[2]]1, wherein the assistance is in a form of 

audio communication for the user. 

7 (Canceled) 

8. (Currently Amended) A computer readable storage medium storing program code for 

causing a data processing system to perform steps comprising: 

receiving first data from a first sensor, the first sensor is incorporated into an eyewear 

device, the first sensor measures a parameter related to a user; 

receiving second data from a second sensor, wherein the second sensor is an external  

sensor: 
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determining a context of the user, wherein the determining uses the first data and the second 

data; and 

providing assistance to the user, wherein the assistance is related to the context, and 

wherein the assistance is in a form of audio communication to the user. 

9. (Currently Amended) The computer readable storage medium of claim [[7]]8, wherein a 

first element of the context is a physical orientation of the user. 

10. (Original) The computer readable storage medium of claim 8, wherein a second element of 

the context is an activity that the user is doing. 

11. (Original) The computer readable storage medium of claim 8, wherein a third element of 

the context is the user's environment. 

12. (Canceled) 

13. (Currently Amended) The computer readable storage medium of claim [[7]]8, further 

comprising: 

analyzing a state of the user, wherein the analyzing uses the first data and the assistance is 

related to both the state and the context. 

14. (Canceled) 

15. (Currently Amended) A system for execution by a data processing system to provide 

assistance to a user through an eyewear device, comprising: 

a voice interface, the voice interface has a microphone and a speaker, the voice interface to 

receive user commands and to provide assistance to the user; 

a sensor data input, the sensor data input to receive sensor data; 

a processor, the processor is in electrical communication with the voice interface and the 

sensor data; and 

a computer program for processing the sensor data, the computer program and the processor 

to cause the data processing system to perform steps comprising: 

receiving first data from a first sensor, the first sensor is incorporated into the 

eyewear device, the first sensor measures a parameter related to the user; 

receiving second data from a second sensor, wherein the second sensor is an  

external sensor;  
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determining a context for the user wherein the determining uses the first data and 

the second data; 

analyzing a state of the user, wherein the analyzing uses the first data and the second 

data; and 

providing assistance to the user, the assistance is related to the context and the state. 

16. (Currently Amended) The system of claim [[14]]15, wherein the analyzing considers a 

category selected from the group consisting of health, wellbeing, safety, cognitive, physical, 

and emotional. 

17. (Original) The system of claim 15, wherein the assistance is designed to help the user 

correct a negative condition. 

18. (Original) The system of claim 15, wherein the assistance is designed to help the user by 

encouraging a positive condition. 

19. (Original) The system of claim 17, the system further comprising: 

a device, the device is external to the eyewear device, the device is in electrical 

communication with the eyewear device and the device is used to provide the 

assistance to the user. 

20. (Canceled) 

21. (Currently Amended) The system of claim [[14]]15, the steps further comprising: 

receiving third data from a plurality of embedded sensors, the determining uses both the 

first data and the third data and the analyzing uses both the first data and the third 

data. 
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REMARKS  

Claims 1, 3-6, 8-11, 13, 15-19, and 21 are pending in the present application. Claims 1, 3, 6, 

8, 9, 12, 13, 15, 16, and 21 have been amended. Claims 2, 7, 12, 14, and 20 are canceled. No new 

claims are added in this paper. 

In taking the foregoing actions, Applicant respectfully submits Applicant is not necessarily 

conceding in this application that these claims, as originally presented, are not patentable over the 

references cited by the U.S. Patent and Trademark Office (USPTO), as pertinent ones of the 

present claim amendments and cancellations are only for facilitating expeditious prosecution. 

Applicant respectfully reserves the right to pursue the canceled claims and/or other claims in one or 

more continuing applications. 

Applicant-Initiated Interview Summary  

A telephonic interview regarding the instant matter was conducted on July 9, 2024, between 

Examiner William R. Alexander and Applicant's representative, Shixiong Wang, Reg. No. 79,880. 

Patentability under non-statutory double patenting and 35 U.S.C. § 102 was discussed. Applicant 

thanks the Examiner for his time and consideration in conducting the interview. An agreement was 

reached that the proposed amendments incorporating the allowable subject matter in claims 7, 14, 

and 20 in claims 1, 8, and 15 respectively would overcome the current rejections under 35 U.S.C. § 

102. 

Allowable Subject Matter  

The Examiner states that "claims 7, 14, and 20 are object to as being dependent upon a 

rejected base claim, but would be allowable if rewritten in independent form including all of the 

limitations of the base claim and any intervening claims." Office Action, p. 11. Applicant 

acknowledges with thanks the Examiner's indication of allowability of claims 7, 14, and 20 if 

rewritten in independent form including all of the limitations of the base claim and any intervening 

claims. 

Solely in the interest of advancing prosecution, Applicant has hereinabove incorporated the 

limitations of claims 2, 7, 12, 14, and 20 in claims 1, 8, and 15, respectively, and canceled claims 2, 

7, 12, 14, and 20. 
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Claim Objections  

Claims 12-14 were objected to because the phrases "storage medium of claim 7" and 

"storage medium of claim 12" contained a typographical error. Office Action, p. 5. Without 

conceding the propriety of the rejection, and in the interests of advancing prosecution, amendments 

to claims 12 and 13 presented in this paper have corrected the typographical error to state "storage 

medium of claim 8." Claims 12 and 14 have been canceled, rendering the objection moot. 

Claims 16, 20, and 21 was objected to because the phrase "the system of claim 14" 

contained a typographical error. Office Action, p. 5. Without conceding the propriety of the 

rejection, and in the interests of advancing prosecution, amendments to claims 16 and 21 presented 

in this paper have corrected the typographical error to state "the system of claim 15." Claim 20 has 

been canceled, rending the objection moot. 

Accordingly, Applicant respectfully submits that these objections are now moot, and 

respectfully requests the withdrawal of these rejections. 

Rejection of claims under 35 U.S.C. § 102  

Claims 1-6, 8-13, 15-19, and 21 are rejected under 35 U.S.C. § 102 as allegedly anticipated 

by U.S. Patent App. No. 2016/0066847 to Sales et al. (hereinafter "Sales"). Office Action, p. 6. 

As discussed above, solely in the interest of advancing prosecution, Applicant accepts the 

allowable subject matter indicated by Examiner and incorporated the limitations in claims 2, 7, 12, 

14, and 20 into claims 1, 8, and 15, respectively. 

Therefore, Applicant respectfully submits that claims 1, 3-6, 8-11, 13, 15-19, and 21 are 

allowable. Claims 2, 7, 12, 14, and 20 are canceled, which renders the rejections of the claims 

moot. Applicant respectfully requests the withdrawal of the rejections under 35 U.S.C. § 102 and 

claims 1, 3-6, 8-11, 13, 15-19, and 21 be placed in condition for allowance. 

Double Patenting 

U.S. Patent No. 11,835,798  

Claim 1 stands rejected on the alleged ground of non-statutory double patenting as being 

unpatentable over claim 1 of U.S. Patent No. 11,835,798. Office Action, pp. 2-4. 
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Though Applicant may not necessarily acquiesce to the grounds of the asserted double 

patenting rejections, a Terminal Disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) has 

been submitted or is being submitted herewith to obviate these non-statutory double patenting 

rej ecti on s. 

Accordingly, Applicant respectfully requests reconsideration and withdrawal of all double 

patenting rejections of the claims. 

Conclusion  

Accordingly, Applicant respectfully submits that all claims in the application are in a 

condition for allowance and respectfully solicit the prompt issuance of a Notice of Allowance. If 

any issues remain, the Examiner is encouraged to call the undersigned practitioner at the number 

listed below. 

Date: September 12, 2024 

Respectfully submitted, 

/SHIXIONG WANG/  
Shixiong Wang, Reg. No.: 79,880 
Oliver S. Han, Reg. No.: 72,864 
CALDWELL INTELLECTUAL PROPERTY LAW 
Tel: 857.776.4505 
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EXAMINER 

ART UNIT PAPER NUMBER 

2872 

NOTIFICATION DATE DELIVERY MODE 

07/15/2024 ELECTRONIC 

ALEXANDER, WILLIAM R 

ED
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 
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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): 

alexander@caldwelllaw.com 
docketing@caldwellip.com 
kelsey@caldwelllaw.com 
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Applicant-Initiated Interview Summary 

Application No. 
18/517,910 

Applicant(s) 
Villalpando et al. 

Examiner 
WILLIAM R 
ALEXANDER 

Art 
Unit 
2872 

AIA (First Inventor 
to File) Status 
Yes 1 of 1 

Page 

All Participants (applicant, applicants 
representative, PTO personnel) 

Title Type 

WILLIAM R ALEXANDER Primary Examiner Telephonic 
Steve Wang Attorney 

Date of Interview: 09 July 2024 

Issues Discussed: 

35 U.S.C. 102 

Attorney stated applicant is planning to respond to the non-final office action by amending claim 1 with 
allowable dependent claim 7, amending claim 8 with the allowable dependent claim 14, and amending 
independent claim 15 with the allowable dependent claim 20. 

Objections 

Attorney stated that applicant is planning to amend claims 12, 13, 14, 16, 20, and 21 to address the 
claim objections detailed in the office action dated 6/12/2024. 

Non-statutory Double Patenting 

Attorney stated that applicant is planning to file a terminal disclaimer to address the double patenting as 
detailed in the office action dated 6/12/2024. 

/WILLIAM R ALEXANDER/ 
Primary Examiner, Art Unit 2872 

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in 
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated 
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04 
Please further see: 
MPEP 713.04 
Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b) 
37 CFR § 1.2 Business to be transacted in writing 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the 
interview. (See MPEP section 713.04). If a reply to the last Office action has already been filed, applicant is given a 
non-extendable period of the longer of one month or thirty days from this interview date, or the mailing date of this 
interview summary form, whichever is later, to file a statement of the substance of the interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete 
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete 
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general 
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the 
interview, to include an indication as to whether or not agreement was reached on the issues raised. 

U.S. Patent and Trademark Office 
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20240709 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

USPTO Automated Interview Request (AIR) 

Jun 19 2024 

This paper requesting to schedule and/or conduct an interview is appropriate because: 

This submission is requested to be accepted as an authorization for this 
interview to communicate via the internet. Recognizing that Internet 
communications are not secure, I hereby authorize the USPTO to communicate with 
the undersigned concerning scheduling of the interview via video conference, 
instant messaging, or electronic mail, and to conduct the interview in accordance 
with office practice including video conferencing. 

Name(s): 
Shixiong Wang 

S-signature: 
/Shixiong Wang/ 

Registration Number: 
79880 

U.S. Application Number: 
18517910 

Confirmation Number: 
8339 

E-mail Address: 
steve@caldwelllaw.com 

Phone Number: 
+1 8577764505 

Proposed Time of Interview: 
6-27-2024 10:00 AM ET 

Alternative Proposed Time(s) of Interview: 
6-27-2024 2:00 PM ET 

Prefered Interview Type: 
Video Conference 

I am the applicant or applicant's representative for this application. 

Topic for Discussion: 
Claim amendments, double patenting rejections, 102 rejections. 

 

UNITED STATES 
PATENT AND TRADEMARK OFFICE 
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Application No. Applicant(s) 
18/517,910 Villalpando et al. 

Office Action Summary Examiner Art Unit AIA (FITF) Status 

WILLIAM R ALEXANDER 2872 Yes 

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 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)0 Responsive to communication(s) filed on 11/22/2023. 
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on 

2a)O This action is FINAL. 2b)11 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)O 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) rj Claim(s) 1-21 is/are pending in the application. 

5a) Of the above claim(s) is/are withdrawn from consideration. 

6) 0 Claim(s) is/are allowed. 

7) 0 Claim(s) 1-6,8-13,15-19 and 21 is/are rejected. 

8) EI Claim(s) See Continuation Sheet is/are objected to. 

9) 0 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 PPHfeedbackauspto.gov.  

Application Papers 
10)O The specification is objected to by the Examiner. 

11)0 The drawing(s) filed on 11/22/2023 is/are: a)0 accepted or b)O 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)O Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 
a)11 All b)O Some** c)O None of the: 

1.0 Certified copies of the priority documents have been received. 

2.O Certified copies of the priority documents have been received in Application No. 

3.O 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)Ei Notice of References Cited (PTO-892) 

2) ❑ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date . 

3) ❑ Interview Summary (PTO-413) 

Paper No(s)/Mail Date  
4) EI Other:  

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20240607 
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Continuation of Disposition of Claims* 8) Claim(s) is/are objected to: 7,12-14,16 and 20-21 
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Art Unit: 2872 

DETAILED ACTION 

Notice of Pre-AIA or AIA Status 

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

under the first inventor to file provisions of the AIA. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the conflicting claims are not identical, but at 

least one examined application claim is not patentably distinct from the reference 

claim(s) because the examined application claim is either anticipated by, or would have 

been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 

USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. 

Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 

686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 

(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 

may be used to overcome an actual or provisional rejection based on nonstatutory 

double patenting provided the reference application or patent either is shown to be 

commonly owned with the examined application, or claims an invention made as a 

result of activities undertaken within the scope of a joint research agreement. See 

MPEP § 717.02 for applications subject to examination under the first inventor to file 
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provisions of the AIA as explained in MPEP § 2159. See MPEP § 2146 et seq. for 

applications not subject to examination under the first inventor to file provisions of the 

AIA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b). 

The filing of a terminal disclaimer by itself is not a complete reply to a 

nonstatutory double patenting (NSDP) rejection. A complete reply requires that the 

terminal disclaimer be accompanied by a reply requesting reconsideration of the prior 

Office action. Even where the NSDP rejection is provisional the reply must be complete. 

See MPEP § 804, subsection I.B.1. For a reply to a non-final Office action, see 37 CFR 

1.111(a). For a reply to final Office action, see 37 CFR 1.113(c). A request for 

reconsideration while not provided for in 37 CFR 1.113(c) may be filed after final for 

consideration. See MPEP §§ 706.07(e) and 714.13. 

The USPTO Internet website contains terminal disclaimer forms which may be 

used. Please visit www.uspto.gov/patent/patents-forms. The actual filing date of the 

application in which the form is filed determines what form (e.g., PTO/SB/25, 

PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal 

Disclaimer may be filled out completely online using web-screens. An eTerminal 

Disclaimer that meets all requirements is auto-processed and approved immediately 

upon submission. For more information about eTerminal Disclaimers, refer to 

www.uspto.gov/patents/apply/applying-online/eterminal-disclaimer. 

Claim 1 is rejected on the ground of nonstatutory double patenting as being 

unpatentable over claim Claim 1 of U.S. Patent No. 11,835,798. Although the claims at 

issue are not identical, they are not patentably distinct from each other because of the 

follow. 
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US 11,935,798 Instant Application (18/517,910) 

1. A method to provide assistance to a 

user through an eyewear device, 

comprising; receiving first data from a 

first sensor, the first sensor is 

incorporated into the eyewear device, 

the first sensor measures a parameter 

related to the user; analyzing a state of 

the user, wherein the analyzing uses 

the first data; and providing 

assistance to the user, the assistance 

is in a form of feedback, and the 

feedback is related to the state. 

1. A method to provide assistance to a 

user through an eyewear device, 

comprising; receiving first data from a 

first sensor, the first sensor is 

incorporated into the eyewear device, 

the first sensor measures a parameter 

related to the user; analyzing a state of 

the user, wherein the analyzing uses 

the first data and providing 

assistance to the user, the assistance 

is in a form of feedback, and the 

feedback is related to the state, 

wherein the first data is a speech signal 

obtained from the user, the analyzing 

further comprising: comparing an error 

rate of a voice recognition process 

applied to the first data with an historical 

error rate for the user's speech signals; 

and assigning the state to the user based 

on the comparing. 
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Claim Objections 

Claims 12 and 13 are objected to because of the following informalities: The 

phrase "storage medium of claim 7" is assumed to be a typographical error. Examiner 

assumes that the phrase should have been written "storage medium of claim [[7]]8". 

Appropriate correction is required. 

Claim 14 is objected to because of the following informalities: The phrase 

"storage medium of claim 12" is assumed to be a typographical error. Examiner 

assumes that the phrase should have been written "storage medium of claim [[12]18". 

Appropriate correction is required. 

Claims 16, 20, and 21 are objected to because of the following informalities: The 

phrase "the system of claim 14" is assumed to be a typographical error. Examiner 

assumes that the phrase should have been written "the system of claim [[14]]15". 

Appropriate correction is required. 

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-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis (i.e., changing from AIA to pre-AIA) 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 the appropriate paragraphs of 35 U.S.C. 102 that 

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

A person shall be entitled to a patent unless — 

(a)(1) the claimed invention was patented, described in a printed publication, or in public use, 
on sale, or otherwise available to the public before the effective filing date of the claimed 
invention. 
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Claims 1-6, 8-13, 15-19, and 21 are rejected under 35 U.S.C. 102(a)(1) as 

being anticipated by Sales et al. (US 2016/0066847). 

Regarding Claim 1, Sales discloses a method to provide assistance to a user 

through an eyewear device (Paragraphs 0012 and 0066), comprising; 

receiving first data from a first sensor, the first sensor is incorporated into the 

eyewear device (Fig. 4, sensors 430, Paragraphs 0080-0081), 

the first sensor measures a parameter related to the user (Paragraph 0068, lines 

1-9, measures deviation from a wearer's normal posture); analyzing a state of the user, 

wherein the analyzing uses the first data; and providing assistance to the user, the 

assistance is in a form of feedback, and the feedback is related to the state (Paragraph 

0066-0068, measures deviation from a wearer's normal posture and notifies the wearer 

of the deviation from the normal physiology state, namely posture). 

Regarding Claim 2, Sales discloses a method to provide assistance to a user 

through an eyewear device (Paragraphs 0012 and 0066), comprising: 

receiving first data from a first sensor, the first sensor is incorporated into the 

eyewear device (Fig. 4, sensors 430, Paragraphs 0080-0081), 

the first sensor measures a parameter related to the user (Paragraph 0068, lines 

1-9, measures deviation from a wearer's normal posture); determining a context of the 

user, wherein the determining uses the first data during the determining; and providing 

assistance to the user, the assistance is related to the context (Paragraph 0066-0068, 

measures deviation from a wearer's normal posture and notifies the wearer of the 

deviation from the normal physiology state, namely posture). 
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Regarding Claim 3, Sales discloses as is set forth above and further discloses 

wherein a first element of the context is a physical orientation of the user (Paragraphs 

0015 and 0039-0040, orientation of wearer is measured). 

Regarding Claim 4, Sales discloses as is set forth above and further discloses 

wherein a second element of the context is an activity that the user is doing (Paragraph 

0041, lines 1-6, determines when the wearer is sitting, lying down, standing, walking, 

running, lifting, running, exercising, etc.). 

Regarding Claim 5, Sales discloses as is set forth above and further discloses 

wherein a third element of the context is the user's environment (Paragraph 0016, 

capture an image of the wearer's surrounds). 

Regarding Claim 6, Sales discloses as is set forth above and further discloses 

wherein the assistance is in a form of audio communication for the user (Paragraph 

0065, lines 10-15, communicating through a speaker to the wearer). 

Regarding Claim 8, Sales discloses a computer readable storage medium 

storing program code for causing a data processing system (Paragraphs 0017-0020, 

storage, program, computer processor, and instructions), to perform steps comprising: 

receiving first data from a first sensor, the first sensor is incorporated into the 

eyewear device (Fig. 4, sensors 430, Paragraphs 0080-0081), 

the first sensor measures a parameter related to the user (Paragraph 0068, lines 

1-9, measures deviation from a wearer's normal posture); determining a context of the 

user, wherein the determining uses the first data; and providing assistance to the user, 

the assistance is related to the context (Paragraph 0066-0068, measures deviation from 
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a wearer's normal posture and notifies the wearer of the deviation from the normal 

physiology state, namely posture). 

Regarding Claim 9, Sales discloses as is set forth above and further discloses 

wherein a first element of the context is a physical orientation of the user (Paragraphs 

0015 and 0039-0040, orientation of wearer is measured). 

Regarding Claim 10, Sales discloses as is set forth above and further discloses 

wherein a second element of the context is an activity that the user is doing (Paragraph 

0041, lines 1-6, determines when the wearer is sitting, lying down, standing, walking, 

running, lifting, running, exercising, etc.). 

Regarding Claim 11, Sales discloses as is set forth above and further discloses 

wherein a third element of the context is the user's environment (Paragraph 0016, 

capture an image of the wearer's surrounds). 

Regarding Claim 12, Sales discloses as is set forth above and further discloses 

wherein the assistance is in a form of audio communication for the user (Paragraph 

0065, lines 10-15, communicating through a speaker to the wearer). 

Regarding Claim 13, Sales discloses as is set forth above and further discloses 

wherein further comprising: analyzing a state of the user, wherein the analyzing uses 

the first data and the assistance is related to both the state and the context (Paragraph 

0041, lines 1-6, determines when the wearer is sitting, lying down, standing, walking, 

running, lifting, running, exercising, etc. by determining orientation of the user, 

Paragraph 0065, lines 10-15, communicating through a speaker to the wearer). 
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Regarding Claim 15, Sales discloses a system for execution by a data 

processing system to provide assistance to a user through an eyewear device 

(Paragraphs 0012 and 0066), comprising: 

a voice interface, the voice interface has a microphone (microphone, Paragraphs 

0035 and 0081) and a speaker (Speaker, Paragraphs 0028 and 0065), the voice 

interface to receive user commands and to provide assistance to the user; 

a sensor data input (Fig. 4, sensors 430, Paragraphs 0080-0081), the sensor 

data input to receive sensor data; 

a processor (Paragraphs 0017-0020, storage, program, computer processor, and 

instructions), the processor is in electrical communication with the voice interface and 

the sensor data; and 

a computer program (Paragraphs 0017-0020, storage, program, computer 

processor, and instructions) for processing the sensor data, the computer program and 

the processor to cause the data processing system to perform steps comprising: 

receiving first data from a first sensor, the first sensor is incorporated into the 

eyewear device (Fig. 4, sensors 430, Paragraphs 0080-0081), 

the first sensor measures a parameter related to the user (Paragraph 0068, lines 1-9, 

measures deviation from a wearer's normal posture); determining a context (Paragraph 

0041, lines 1-6, determines when the wearer is sitting, lying down, standing, walking, 

running, lifting, running, exercising, etc.) for the user wherein the determining uses the 

first data; analyzing a state of the user (Paragraph 0066-0068, measures deviation from 

a wearer's normal posture and notifies the wearer of the deviation from the normal 

physiology state, namely posture), wherein the analyzing uses the first data; and 
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providing assistance to the user, the assistance is related to the context and the state 

(Paragraph 0065, lines 10-15, communicating through a speaker to the wearer). 

Regarding Claim 16, Sales discloses as is set forth above and further discloses 

wherein the analyzing considers a category selected from the group consisting of 

health, wellbeing, safety, cognitive, physical, and emotional (Paragraph 0042, lines 16-

22). 

Regarding Claim 17, Sales discloses as is set forth above and further discloses 

wherein the assistance is designed to help the user correct a negative condition 

(Paragraph 0042, lines 16-22, asleep and/or unconscious, Paragraph 0065, lines 10-15, 

communicating through a speaker to the wearer). 

Regarding Claim 18, Sales discloses as is set forth above and further discloses 

wherein the assistance is designed to help the user by encouraging a positive condition 

(Paragraph 0042, lines 16-22, stable, good, and/or fair, Paragraph 0065, lines 10-15, 

communicating through a speaker to the wearer). 

Regarding Claim 19, Sales discloses as is set forth above and further discloses 

wherein the system further comprising: a device, the device is external to the eyewear 

device, the device is in electrical communication with the eyewear device and the 

device is used to provide the assistance to the user (Paragraphs 0022-0024, Fig. 1, 

remote computing devices 154). 

Regarding Claim 21, Sales discloses as is set forth above and further discloses 

wherein the system further comprising: receiving third data from a plurality of embedded 

sensors (Paragraph 0080, lines 13-21), the determining uses both the first data and the 
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third data and the analyzing uses both the first data and the third data (Paragraphs 

0081-0082, the data from at least 3 sensors are analyzed). 

Allowable Subject Matter 

Claims 7, 14, and 20 are objected to as being dependent upon a rejected base 

claim, but would be allowable if rewritten in independent form including all of the 

limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 

matter: with respect to the allowable subject matter, none of the prior art either alone or 

in combination disclose or teach of the claimed combination of limitations to warrant a 

rejection under 35 USC 102 or 103. 

Specifically, with respect to claim 7, none of the prior art either alone or in 

combination disclose or teach of a method including, as the distinguishing feature(s) in 

combination with the other limitations wherein further comprising: receiving second data 

from a second sensor, the second sensor is an external sensor and the determining 

uses both the first data and the second data. 

Specifically, with respect to claim 14, none of the prior art either alone or in 

combination disclose or teach of a computer readable storage medium including, as the 

distinguishing feature(s) in combination with the other limitations wherein further 

comprising: receiving second data from a second sensor, the second sensor is an 

external sensor and the determining uses both the first data and the second data. 

Specifically, with respect to claim 20, none of the prior art either alone or in 

combination disclose or teach of a system including, as the distinguishing feature(s) in 

combination with the other limitations wherein the steps further comprising: receiving 
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second data from a second sensor, the second sensor is an external sensor, the 

determining uses both the first data and the second data and the analyzing uses both 

the first data and the second data. 

Conclusion 

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

applicant's disclosure. Sales et al. (US 2019/0298228), Grand et al. (US 

2006/0250574), Rizzo, Ill et al. (US 2015/0002808), Villalpando et al. (US 

2020/0285069), are cited to show similar systems and methods. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to WILLIAM R ALEXANDER whose telephone number is 

(571)270-7656. The examiner can normally be reached M-F 8:30 AM- 4:00 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, Pinping Sun can be reached on (571) 270-1284. The fax phone number for 

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

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 
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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. 

/WILLIAM R ALEXANDER/ 
Primary Examiner, Art Unit 2872 
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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; 

02:59 PM 

JPO; DERWENT; 
IBM_TDB) 

L14 180478 (G02C5/001 OR (US-PGPUB; USPAT; OR ON ON 2024/06/06 
G02C11/10 OR 
G06F3/167 OR 
H04W4/026 OR 
H04W4/38 OR 
G02C2200/08 OR 
G02C2200/16 OR 
G02C3/006 OR 
G02C5/126 OR 
G02C5/14 OR 
G02C11/06 OR 
G02C2200/02).cpc. 

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; 

03:11 PM 

JPO; DERWENT; 
IBM_TDB) 

L15 1459 351/158.CCLS. (US-PGPUB; USPAT) OR ON ON 2024/06/06 
03:12 PM 

L16 42754 L14 L15 (US-PGPUB; USPAT) OR ON ON 2024/06/06 
03:12 PM 

L17 182216 L14 OR (US-PGPUB; USPAT; OR ON ON 2024/06/06 
(351/158.CCLS.) 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; 

03:14 PM 

JPO; DERWENT; 
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IBM_TDB) 

L18 2086 L13 AND L17 (US-PGPUB; USPAT; OR ON ON 2024/06/06 
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; 

03:14 PM 

JPO; DERWENT; 
IBM_TDB) 

L19 1261 L13 AND L17 (US-PGPUB; USPAT) OR ON ON 2024/06/06 
03:18 PM 

L20 15 "10307085" (US-PGPUB; USPAT) OR ON ON 2024/06/06 
03:26 PM 

L21 1 "10307085".PN. (US-PGPUB; USPAT) OR ON ON 2024/06/06 
03:26 PM 

L22 1 "20160066847".PN. (US-PGPUB; USPAT) OR ON ON 2024/06/06 
03:28 PM 

L23 670 ((("VILLALPANDO") (US-PGPUB; USPAT; OR ON ON 2024/06/06 
near3 ("Ernesto")) OR USOCR; EPO; JPO; 04:28 PM 
(("SO") near3 ("Chiu")) DERWENT) 
OR (("LAW") near3 
("Kwok")) OR 
(("CHEUNG") near3 
("Wai"))),INV. 

L24 24 ((("SOLOS") near3 (US-PGPUB; USPAT) OR ON ON 2024/06/06 
("TECHNOLOGY") 
near3 

04:29 PM 

("LIMITED"))).AS,AAN 
M. 

L25 39 ((("SOLOS") near3 (US-PGPUB; USPAT; OR ON ON 2024/06/06 
("TECHNOLOGY") 
near3 
("LIMITED"))).AS,AAN 
M. 

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; 

04:29 PM 

JPO; DERWENT; 
IBM_TDB) 

L26 2136 L23 L25 (US-PGPUB; USPAT; OR ON ON 2024/06/06 
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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; 

04:29 PM 

JPO; DERWENT; 
IBM_TDB) 

L27 20 L26 AND eyewear AND (US-PGPUB; USPAT; OR ON ON 2024/06/06 
orientation AND 
communication 

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; 

04:30 PM 

JPO; DERWENT; 
IBM_TDB) 

L28 15 L26 AND eyewear AND (US-PGPUB; USPAT) OR ON ON 2024/06/06 
orientation AND 
communication 

04:30 PM 

L29 3 L26 AND eyewear AND (US-PGPUB; USPAT) OR ON ON 2024/06/06 
orientation AND 
communication AND 

04:31 PM 

(first ADJ data) 

L30 3 L26 AND eyewear AND (US-PGPUB; USPAT) OR ON ON 2024/06/06 
orientation AND 
communication AND 

04:31 PM 

(first ADJ data) AND 
(sensor ADJ data) 

L31 2 (eyewear AND (US-PGPUB; USPAT) OR ON ON 2024/06/06 
orientation AND 
communication AND 

04:36 PM 

(first ADJ data) AND 
(sensor ADJ data) AND 
(computer ADJ 
readable)).clm. 

L32 1 "20160066847".pn. (US-PGPUB) OR ON ON 2024/06/06 
04:59 PM 

L33 521 L19 AND (external (US-PGPUB; USPAT) OR ON ON 2024/06/06 
near8 sensor$) 05:30 PM 

L34 30 L15 AND (external (US-PGPUB; USPAT) OR ON ON 2024/06/06 
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near8 sensor$) 05:59 PM 

L37 1 "11835798".pn. (USPAT) OR ON ON 2024/06/07 
04:41 PM 

PE2E SEARCH - Search History (Interference) 

Ref # Hits Search Query DBs Default 
Operator 

Plurals British 
Equivalents 

Time Stamp 

N1 2 (eyewear AND 
orientation AND 
communication AND 
(first ADJ data) AND 
(sensor ADJ data) AND 
(computer ADJ 
readable)).clm. 

(US-PGPUB; USPAT) OR ON ON 2024/06/06 
04:37 PM 
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Workspace: 18517910 WA 

Page 155 of 269



145340 
Caldwell Intellectual Property Law 
200 Clarendon Street 
59th Floor 
Boston, MA 02116 

18/517,910 11/22/2023 Martinez Villalpando 1537-003USC1 
CONFIRMATION NO. 8339 

PUBLICATION NOTICE 

1111110 II II iii 

 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 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Ernesto Carlos 

Date Mailed: 03/21/2024 

Title:EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR PROVIDING ASSISTANCE TO A USER 

Publication No.US-2024-0094556-A1 
Publication Date:03/21/2024 

NOTICE OF PUBLICATION OF APPLICATION 

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

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

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

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently https://portal.uspto.gov/pair/ 
PublicPair. Prior to publication, such status information is confidential and may only be obtained by applicant 
using the private side of PAIR. 

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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APPLICATION FILING or 
NUMBER 371(c) DATE 

18/517,910 

145340 
Caldwell Intellectual Property Law 
200 Clarendon Street 
59th Floor 
Boston, MA 02116 

FIL FEE REC'D ATTY.DOCKET.NO 

768 1537-003USC1 21 3 
CONFIRMATION NO. 8339 

UPDATED FILING RECEIPT 

II IIII 

GRP ART 
UNIT 

11/22/2023 2872 
TOT CLAIMS IND CLAIMS 

iii  iu            

 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 

Date Mailed: 12/15/2023 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

Inventor(s) 
Ernesto Carlos Martinez Villalpando, Shrewsbury, MA; 
Chiu Ming So, Hong Kong, HONG KONG; 
Kwok Wah Law, Hong Kong, HONG KONG; 
Wai Kuen Cheung, Hong Kong, HONG KONG; 

Applicant(s) 
Solos Technology Limited, Hong Kong, HONG KONG; 

Assignment For Published Patent Application 
Solos Technology Limited, Hong Kong, HONG KONG 

Power of Attorney: The patent practitioners associated with Customer Number 145340  

Domestic Priority data as claimed by applicant 
This application is a CON of 16/736,593 01/07/2020 PAT 11,835,798 

which is a CIP of 16/711,340 12/11/2019 PAT 11,796,833 
which claims benefit of 62/778,709 12/12/2018 

and claims benefit of 62/873,889 07/13/2019 
and said 16/736,593 01/07/2020 claims benefit of 62/789,818 01/08/2019 
and claims benefit of 62/873,889 07/13/2019 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 
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Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 12/06/2023 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 18/517,910 

Projected Publication Date: 03/21/2024 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
Title 

EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR PROVIDING ASSISTANCE TO A 
USER 

Preliminary Class 

351 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
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patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258). 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
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). 
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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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PATENT APPLICATION FEE DETERMINATION RECORD 
Substitute for Form PTO-875 

Application or Docket Number 

18/517,910 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE 
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 64 N/A 
SEARCH FEE 
(37 CFR 1.16(k), (I), or (m)) N/A N/A N/A 280 N/A 
EXAMINATION FEE 
(37 CFR 1.16(o), (p), or (q)) N/A N/A N/A 320 N/A 
TOTAL CLAIMS 
(37 CFR 1.16(i)) 21 minus 20= 1 x 40 = 40 OR 

INDEPENDENT CLAIMS 
(37 CFR 1.16(h)) 3 minus 3 = x = 0 

APPLICATION SIZE 
FEE 
(37 CFR 1.16(s)) 

If the specification and drawings exceed 100 
sheets of paper, the application size fee due is 
$310 ($155 for small entity) for each additional 
50 sheets or fraction thereof. See 35 U.S.C. 
41(a)(1)(G) and 37 CFR 1.16(s). 

0 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0 

" If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 704 TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR 
OTHER 

SMALL 
THAN 

ENTITY 

A
M

E
N

D
M

E
N

T
 A

 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

RATE($) 
ADDITIONAL 

FEE($) 
RATE($) 

ADDITIONAL 
FEE($) 

Total 
(37 CFR 1.16(i)) 

Minus X OR x 

Independent 
(37 CFR 1.16(h)) 

Minus 
X OR x 

Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL 
ADD'L FEE 

OR TOTAL 
ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

A
M

E
N

D
M

E
N

T
 B

 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

RATE($) 
ADDITIONAL 

FEE($) 
RATE($) 

ADDITIONAL 
FEE($) 

Total 
(37 CFR 1.16(i)) 

Minus x = OR x 

Independent 
(37 CFR 1.16(h)) 

Minus 
X = OR x

Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 
OR 

TOTAL 
ADD'L FEE 

OR TOTAL 
ADD'L FEE 

" If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

""" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Hinheef Nurnher Prev.r, Iy Paid Fr, " (Tr,t I nr Inrlenenrlenfl L the hinheef fnunrl .  the r, iate hnx in cnlumn1 
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11/22/2023 Martinez Villalpando 

11111111 iii 1111110 

18/517,910 

145340 
Caldwell Intellectual Property Law 
200 Clarendon Street 
59th Floor 
Boston, MA 02116 

1537-003USC1 
CONFIRMATION NO. 8339 

INFORMAL NOTICE 

II II  

Date Mailed: 12/15/2023 

 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 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Ernesto Carlos 

INFORMATIONAL NOTICE TO APPLICANT 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 
further processing delays. 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 

Ernesto Carlos Martinez Villalpando 
Chiu Ming So 
Kwok Wah Law 
Wai Kuen Cheung 

An inventor's oath or declaration in compliance with 37 CFR 1.63 or 1.64 executed by or with respect to 
each inventor must be submitted no later than the date on which the issue fee is paid in response to a 
notice requiring such fee. See 37 CFR 1.53(f). 

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. 

/dtdinh/ 
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Page 1 of 2 

P.O. Box 1460 
Alexandria, VA 22313 •- 1460 

viww.uspto.gov 
UNITED STATES 
PATENT AND TRADEMARK OFFICE 

 

q," ILZ(‘ ZNOT 
•S' N • \:“ • • • • • • • N: • • • 

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET # 
18/517,910 12/13/2023 01:49:26 PM Z ET 1537-003USC1 

Title of Invention 
EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR PROVIDING ASSISTANCE TO A USER 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application PATENT # - 
under 35 USC 111(a) 

CONFIRMATION # 8339 

PATENT CENTER # 63598391 

CUSTOMER # 145340 

CORRESPONDENCE -
ADDRESS 

FILED BY Annelise Hurley 

FILING DATE 11/22/2023 

FIRST NAMED Ernesto Carlos Martinez Villalpando 
INVENTOR 

AUTHORIZED BY Keegan Caldwell 

Documents TOTAL DOCUMENTS: 1 

DOCUMENT 

1537-
003USClNTCtoFileMissi 
ng_Parts_20231213.pdf 

PAGES rVaCeNrnT14""‘N 

2 Appl€cant Response to Pre-
Exam Formalities Notice 

SIZE (KB) 

186 KB 

Digest 

DOCUMENT MESSAGE MGEST(SHA-512) 

1537- 7743356DDH2F8AA7217FC9A327FC512E6062BE11FD02BAC7 
003USCl_NTCto File Missit 11A70F037C993C101DE2F2A2A0B541A19FC70CDF3526B85E6 
g....Parts....20231213,pdf CD526CBC1B915A1336CEA7245D3605 
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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 appiicabie. It serves as evidence of receipt similar to a Post Card, as 
described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1 ,53(b)-(d) 
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement 
Receipt will establish the filing date of the application 

National Stage of an International Application under 35 U.S.C. 371 

It 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 PT/DOIEO/903 indicating acceptance of the application as a national stage 
submission under 35 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
It a new international application is being filed and the international application includes the necessary components lor 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 PCTIRO/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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145340 
Caldwell Intellectual Property Law 
200 Clarendon Street 
59th Floor 
Boston, MA 02116 

18/517,910 11/22/2023 Martinez Villalpando 1537-003USC1 
CONFIRMATION NO. 8339 

FORMALITIES LETTER 

1111110 II II,IlolII o,I0111,111131I I III IIII 

 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 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Ernesto Carlos 

Date Mailed: 12/07/2023 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 
FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

An application number and filing date have been accorded to the above-identified nonprovisional application. The 
item(s) indicated below, however, are missing. 

Applicant is given TWO MONTHS from the date of this Notice within which to file all required items below to avoid 
abandonment. Extensions of time may be obtained by filing a petition accompanied by the extension fee under 
the provisions of 37 CFR 1.136(a). 

• Additional claim fees of $40 as a small entity, including any required multiple dependent claim fee, are 
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees 
are due. 

• Surcharge as set forth in 37 CFR 1.16(f) has not been received. 

The surcharge is due for any one of: 
• late submission of the basic filing fee, search fee, or examination fee, 

• late submission of inventor's oath or declaration, 

• filing an application that does not contain at least one claim on filing, or 

• submission of an application filed by reference to a previously filed application. 

SUMMARY OF FEES DUE: 

The fee(s) required (including the fees noted above) are as follows. Small entity discount is in effect. If applicant is 
qualified for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish 
micro entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.) 

• $64 surcharge. 

• $40 for 1 total claims over 20. 

• $(0) previous unapplied payment amount.  

• $104 TOTAL FEE BALANCE DUE. 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this Notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
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statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

Items Required To Avoid Processing Delays:  

The deficiencies indicated below should be addressed promptly to avoid further processing delays. 
• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 

Ernesto Carlos Martinez Villalpando 
Chiu Ming So 
Kwok Wah Law 
Wai Kuen Cheung 

An inventor's oath or declaration in compliance with 37 CFR 1.63 or 1.64 executed by or with respect to 
each inventor must be submitted no later than the date on which the issue fee is paid in response to a 
notice requiring such fee. See 37 CFR 1.53(f). 

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be addressed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

REPLY VIA ELECTRONIC FILING 

A reply may be submitted via electronic filing only by registered users of the appropriate USPTO patent electronic 
filing system and must include: 

• A separate document having the document description, "Applicant response to Pre-Exam Formalities 
Notice"; and 

• the item(s) for which a reply period is set forth above. 

For more information about electronic filing, contact the Patent Electronic Business Center (EBC) 1-866-217-9197 
or visit l-pos://vvw\ 

NOTE: If the reply is not being submitted electronically, a copy of this notice must be included. 

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. 

/sudenboba/ 
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P.O. Box 1460 
Alexandria, VA 22313 •- 1450 

viww.uspto.gov 
UNITED STATES 
PATENT AND TRADEMARK OFFICE 

 

.0  
‘‘.+•...-• \ \

AMC 
 S • S ... ‘S.  SVS.  

APPLICATION # 
1 7 O1 

RECEIPT DATE / TIME 
s-1 q 7 FT 

ATTORNEY DOCKET # 
1537-003USC 

Title of Invention 
EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR PROVIDING ASSISTANCE TO A USER 

Application Information 

APPLICATION TYPE Utility Nonprovisional Application 
under 35 USC 111(a) 

PATENT # 

CONFIRMATION # 8339 FILED BY Annelise Hurley 

PATENT CENTER # 6359839/ AUTHORIZED BY Keegan Caldwell 

CUSTOMER # 145340 FILING DATE 11/22/2023 

CORRESPONDENCE 
ADDRESS 

FIRST NAMED 
INVENTOR 

Ernesto Carlos Martinez Villalpando 

Payment Information 

PAYMENT METHOD PAYMENT TRANSACTION ID 
E2023BCD40507413 

PAYMENT AUTHORIZED BY 
Anneliee Hurley 

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($) 

2051 SURCHARGE- LATE FILING FEE, 
SEARCH FEE, EXAMINATION FEE, 
INVENTOR'S OATH OR 

54.00 1 64.00 

DECLARATION, OR APPLICATION 
FILED WITHOUT AT LEAST ONE 
CLAIM OR BY REFERENCE 

2202 EACH CLAIM IN EXCESS OF 20 40.00 1 40.DD 

TOTAL $104.00 
AMOUNT: 

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 appiicabie. It serves as evidence of receipt similar to a Post Card, as 
described in MPEP 503. 
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New Applications Under 35 U.S.O. 111 

If a new application is being filed and the application inciudes the necessary components for flung date (see 37 Cf::RI ,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 ITS.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 

II a new international application is being filed and the international application includes the necessary components lor an 
international filing date (see PCT Article 11 and MPEP 1€310), a Notification of the International Application Number and of the 
International Filing Date (Form PM-IRO/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. 

Page 168 of 269



APPLICATION FILING or 
NUMBER 371(c) DATE 

18/517,910 11/22/2023 

145340 
Caldwell Intellectual Property Law 
200 Clarendon Street 
59th Floor 
Boston, MA 02116 

FIL FEE REC'D ATTY.DOCKET.NO 

664 1537-003USC1 21 3 
CONFIRMATION NO. 8339 

FILING RECEIPT 

IIIIIIIIIIIIII 

GRP ART 
UNIT TOT CLAIMS IND CLAIMS 

 iu   IIII       

 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 

Date Mailed: 12/07/2023 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

Inventor(s) 
Ernesto Carlos Martinez Villalpando, Shrewsbury, MA; 
Chiu Ming So, Hong Kong, HONG KONG; 
Kwok Wah Law, Hong Kong, HONG KONG; 
Wai Kuen Cheung, Hong Kong, HONG KONG; 

Applicant(s) 
Solos Technology Limited, Hong Kong, HONG KONG; 

Assignment For Published Patent Application 
Solos Technology Limited, Hong Kong, HONG KONG 

Power of Attorney: The patent practitioners associated with Customer Number 145340  

Domestic Priority data as claimed by applicant 
This application is a CON of 16/736,593 01/07/2020 PAT 11,835,798 

which is a CIP of 16/711,340 12/11/2019 PAT 11,796,833 
which claims benefit of 62/778,709 12/12/2018 

and claims benefit of 62/873,889 07/13/2019 
and said 16/736,593 01/07/2020 claims benefit of 62/789,818 01/08/2019 
and claims benefit of 62/873,889 07/13/2019 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 
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Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 12/06/2023 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 18/517,910 
Projected Publication Date: 03/14/2024 
Non-Publication Request: No 
Early Publication Request: No 
** SMALL ENTITY ** 
Title 

EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR PROVIDING ASSISTANCE TO A 
USER 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258). 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
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 
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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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PATENT APPLICATION FEE DETERMINATION RECORD 
Substitute for Form PTO-875 

Application or Docket Number 

18/517,910 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE 
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 64 N/A 
SEARCH FEE 
(37 CFR 1.16(k), (I), or (m)) N/A N/A N/A 280 N/A 
EXAMINATION FEE 
(37 CFR 1.16(o), (p), or (q)) N/A N/A N/A 320 N/A 
TOTAL CLAIMS 
(37 CFR 1.16(i)) 21 minus 20= 1 x 40 = 40 OR 

INDEPENDENT CLAIMS 
(37 CFR 1.16(h)) 3 minus 3 = x = 0 

APPLICATION SIZE 
FEE 
(37 CFR 1.16(s)) 

If the specification and drawings exceed 100 
sheets of paper, the application size fee due is 
$310 ($155 for small entity) for each additional 
50 sheets or fraction thereof. See 35 U.S.C. 
41(a)(1)(G) and 37 CFR 1.16(s). 

0 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0 

" If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 704 TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR 
OTHER 

SMALL 
THAN 

ENTITY 

A
M

E
N

D
M

E
N

T
 A

 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

RATE($) 
ADDITIONAL 

FEE($) 
RATE($) 

ADDITIONAL 
FEE($) 

Total 
(37 CFR 1.16(i)) 

Minus X OR x 

Independent 
(37 CFR 1.16(h)) 

Minus 
X OR x 

Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL 
ADD'L FEE 

OR TOTAL 
ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

A
M

E
N

D
M

E
N

T
 B

 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

RATE($) 
ADDITIONAL 

FEE($) 
RATE($) 

ADDITIONAL 
FEE($) 

Total 
(37 CFR 1.16(i)) 

Minus x = OR x 

Independent 
(37 CFR 1.16(h)) 

Minus 
X = OR x

Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 
OR 

TOTAL 
ADD'L FEE 

OR TOTAL 
ADD'L FEE 

" If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

""" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Hinheef Nurnher Prev.r, Iy Paid Fr, " (Tr,t I nr Inrlenenrlenfl L the hinheef fnunrl .  the r, iate hnx in cnlumn1 

Page 173 of 269



145340 
Caldwell Intellectual Property Law 
200 Clarendon Street 
59th Floor 
Boston, MA 02116 

18/517,910 11/22/2023 Martinez Villalpando 1537-003USC1 
CONFIRMATION NO. 8339 

FORMALITIES LETTER 

1111110 II II,IlolII o,I0111,111131I I III IIII 

 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 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Ernesto Carlos 

Date Mailed: 12/07/2023 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 
FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

An application number and filing date have been accorded to the above-identified nonprovisional application. The 
item(s) indicated below, however, are missing. 

Applicant is given TWO MONTHS from the date of this Notice within which to file all required items below to avoid 
abandonment. Extensions of time may be obtained by filing a petition accompanied by the extension fee under 
the provisions of 37 CFR 1.136(a). 

• Additional claim fees of $40 as a small entity, including any required multiple dependent claim fee, are 
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees 
are due. 

• Surcharge as set forth in 37 CFR 1.16(f) has not been received. 

The surcharge is due for any one of: 
• late submission of the basic filing fee, search fee, or examination fee, 

• late submission of inventor's oath or declaration, 

• filing an application that does not contain at least one claim on filing, or 

• submission of an application filed by reference to a previously filed application. 

SUMMARY OF FEES DUE: 

The fee(s) required (including the fees noted above) are as follows. Small entity discount is in effect. If applicant is 
qualified for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish 
micro entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.) 

• $64 surcharge. 

• $40 for 1 total claims over 20. 

• $(0) previous unapplied payment amount.  

• $104 TOTAL FEE BALANCE DUE. 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this Notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
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statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

Items Required To Avoid Processing Delays:  

The deficiencies indicated below should be addressed promptly to avoid further processing delays. 
• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 

Ernesto Carlos Martinez Villalpando 
Chiu Ming So 
Kwok Wah Law 
Wai Kuen Cheung 

An inventor's oath or declaration in compliance with 37 CFR 1.63 or 1.64 executed by or with respect to 
each inventor must be submitted no later than the date on which the issue fee is paid in response to a 
notice requiring such fee. See 37 CFR 1.53(f). 

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be addressed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

REPLY VIA ELECTRONIC FILING 

A reply may be submitted via electronic filing only by registered users of the appropriate USPTO patent electronic 
filing system and must include: 

• A separate document having the document description, "Applicant response to Pre-Exam Formalities 
Notice"; and 

• the item(s) for which a reply period is set forth above. 

For more information about electronic filing, contact the Patent Electronic Business Center (EBC) 1-866-217-9197 
or visit l-pos://vvw\ 

NOTE: If the reply is not being submitted electronically, a copy of this notice must be included. 

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. 

/sudenboba/ 
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United States Patent and Trademark Office 
Under Secretary of Commerce for intellectual Property and 
Director of the United States Patent and Trademark Office 

WELCOME TO THE UNITED STATES PATENT AND TRADEMARK OFFICE (USPTO) 

Congratulations on taking the first step to protect your invention, You can now advertise or mark any products 

covered by this application for your invention as "Patent Pending" for as long as this application is pending! 

We are here to help you on the rest of your journey. 

New to the process? The Patent Basics page will take you from 
"What is a patent?" to assistance with the application process. 

• www.uspto.gov/PatentBasics 

Consider cost savings. You might qualify for small entity or 

micro entity status, which means a discount on most USPTO 
patent fees. 

• www.uspto.gov/EntityStatus 

Become a registered electronic filer (eFiler). You'll gain access 
to the full capabilities of Patent Center. As a registered eFiler, 
you can electronically view your submission, track the progress 
of your application;  and respond to USPTO correspondence. 

• www.uspto.gov/NewPatentFilers 

Learn how to identify which of your creative ideas might be 

intellectual property assets and how to protect them by using 
the USPTO intellectual Property (IP) Identifier. 

• ipidentifier,uspto.gov 

We also provide Pro Se Assistance;  support specifically 
geared for independent inventors without an attorney or 
agent. Follow the link below, call us at 866-767-3848, or email 
proseassistancecenterAuspto.gov. 

• www.uspto.gov/ProSePatents 

Need help near you? We have regional offices across the 
country, as well as Patent and Trademark Resource Centers in 
libraries in nearly every state, with specialists standing by to 
help you at no cost. 

• www,uspto.gov/locations 

• www.uspto,gov/ptrc  

Contact us: 

• General information: USPTO Contact Center 
- www.uspto,gov/help 

• Patent Center: 
Patent Electronic Business Center 

- www.uspto.gov/EBC 

• Pre or post-examination: Application Assistance Unit 
- www.uspto,gov/PatentAssistance 

Want to learn more? 

• Access our free services all in one spot. Find all of our 

contact centers, nationwide services, events, education, 
and training. 

- www.uspto.gov/FreeServices 

• Connect with us on Instagram, Linkedln;  Twitter, 
Facebook, and YouTube. 

• Hear about resources for startups, inventors, and 

entrepreneurs, as well as our initiatives engaging women, 
the military community, and others. These programs offer 
helpful tips and tricks on identifying and managing your IP, 
finding options for funding, and expanding your network to 
support your business. 

- www.uspto.govistartups 

- www.uspto.gov/inventors 

www.uspto.gov/initiatives 

• bole hope you connect with us by subscribing to receive 
important notifications by email. 

- www.uspto,gov/subscribe 

Kathi Vidal Derrick Brent 

Under Secretary of Commerce for Intellectual Property and Deputy Under Secretary of Commerce for Intellectual Property and 

Director of the United States Patent and Trademark Office Deputy Director of the United States Patent and Trademark Office 
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P.O. Box 1450 
Alexandria, VA 22313 •- 1450 

www.uspto,gov 
UNITED STATES 
PATENT AND TRADEMARK OFFICE 

 

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET # 
18/517,910 11/29/2023 11:11:15 AM Z ET 1537-003USC1 

Title of Invention 
EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR PROVIDING ASSISTANCE TO A USER 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111(a) 

PATENT # - 

CONFIRMATION # 8339 FILED BY Rachel Riley 

PATENT CENTER # 63415573 FILING DATE - 

CUSTOMER # 145340 FIRST NAMED 
INVENTOR 

Ernesto Carlos Martinez Villalpando 

CORRESPONDENCE 
ADDRESS 

- AUTHORIZED BY Keegan Caldwell 

Documents TOTAL DOCUMENTS: 0 

DOCUMENT PAGES n rVaCeNr'T'le"‘N a • SIZE (KB) 

Digest 

DOCUMENT MESSAGE MEST(SHA-512) 

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 Applicat€ons Under 35 U.S.Q. 111 

It a new application is being filed and the application includes the necessary components for Kling date (see 37 CFR 1.53(b)-(d) 
arid MPEP 506), a Filing Receipt (37 CFR 1.54) wili be issued in due course arid 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 

11 a timely submission to enter the nationai stage of an international application is compliant with the conditions of 35 U.S,C. 
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371 and other applicable requirements a Form ?CT/DO/EQ/903 indicating acceptance of the application as a national stage 
submission under 35 U.S,C. 371 will be issued in addition to the }-mng Receipt, in due course. 

New Inters; tionai Application Flied with the USPTO as a Receiving Of€ice 

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 shokAin on this Acknowledgement Receipt will establish the international liling date of the application. 
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Utility Nonprovisional Application 
under 35 USC 111 (a) 

PATENT # 

8339 FILED BY Rachel Riley 

63415573 AUTHORIZED BY Keegan Caldwell 

145340 FILING DATE - 

FIRST NAMED 
INVENTOR 

Ernesto Carlos Martinez Villalpando 

APPLICATION TYPE 

CONFIRMATION # 

PATENT CENTER # 

CUSTOMER # 

CORRESPONDENCE 
ADDRESS 

Payment Information 

  
Page 1 of 2 

P.O. Box 1460 
Alexandria, VA 22313 •- 1460 

viww.uspto.gov 
UNITED STATES 
PATENT AND TRADEMARK OFFICE 

 

t...1 0„, ,cikz -TT 
\ \ Sr..'  S • S

MC 
... .\\ ‘S.  SVS. 

APPLICATION # 
1 7 O1 

RECEIPT DATE/ TIME, im 7
 

l'XI/909'\ '11 :I I : swk s . . 

ATTORNEY DOCKET # 
1537-003USC 

Title of Invention 
EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR PROVIDING ASSISTANCE TO A USER 

Application Information 

PAYMENT METHOD PAYMENT TRANSACTION ID 
4.1\: 

s ; , 

PAYMENT AUTHORIZED BY 
RacheI RIIey 

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($) 

2111 UTILITY PATENT APPL. SEARCH 
FEE 

280..00 1 280,00 

401 BASIC FILING FEE- UTILITY 64.00 I 64.00 

2311 EXAMINATION OF ORIGINAL 320.00 320.00 
PATENT APPLICATION 

TOTAL $664.00 
AMOUNT: 

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. 
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New Applications Under 35 U.S.O. 111 

If a new application is being filed and the application inciudes the necessary components for flung date (see 37 Cf::RI ,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 ITS.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 

II a new international application is being filed and the international application includes the necessary components lor an 
international filing date (see PCT Article 11 and MPEP 1€310), a Notification of the International Application Number and of the 
International Filing Date (Form PM-IRO/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/AEA/32A (07-13) 

Approved for use through 01/31/2018. OMB £1651-0035 
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 (PTOIAIA/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 18/517910 

Filing Date 11/22/2023 

First Named Inventor Ernesto Carlos Martinez Villaipando 

Title EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR PROVIDING 
ASSISTANCE TO A USER 

Art Unit 

Examiner Name 

Attorney Docket Number 1537-003USC1 

SIGNATURE of Applicant or Patent Practitioner 

Signature 

Name 

/Keegan Caldwell/ 
Keegan Caldwell 

Date (Optional) 

Registration 
Number 

73731 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

NOTE: This form must he signed in accordance with 3( CFR 1.33. See 3( CFR 1.4(d) for signature requirements and certifications. if 
more than one applicant, use multiple forms. 

"Total of 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-PTO-9199 and select option 2. 

Document Description: Power of Attorney 
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DocuSign Envelope ID: 451 E0DD7-F2B5-4173-9004-4ACAF 141BSED 

Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035 
PTO/AIR/82B (07-13) 

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 

I 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 

18/517,910 11/22/2023 

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.) 

I 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 PICVAIN82A) or identified above: 

OR 

I hereby appoint Practitioner(s) named in the attached list (form PTOIAIN82C) 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 ad€tress for the application identified in the attache€t transmittal 
letter or the boxes above to: 

The address associated with the above-mentioned Customer Number 

OR 

The address associated with Customer Number: 

OR 
Firm or 
Individual Name 

Address 

City State Lip 

Country 

Telephone Email 

am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box): 

So'os Technology Limited 
E /inventor or Joint Inventor (title not required below) 

r 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) 

El 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 suppfrstiqW.ft,)Abglithorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 

Signature tztWAIA, Date (Optional) 

Name Kenneth Fan v-_____D4CV33;;C6OED4C5... 

Title Co-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 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-PTO-9199 and select option 2. 

145340 
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POWER OF ATTORNEY BY APPLICANT 

No more than ten (10) patent practitioners total may be appointed as set forth below by name and registration number. 
This page need not be submitted if appointing the Patent Practitioner(s) associated with a Customer Number (see form 
PTO/AIA/82B): 

Registration 
Number 

Name 

DocuSign Envelope ID: 451E0DD7-F285-4173-9004-4ACAF141B6ED 

PTO/AIA/82C (07-13) 
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 
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DocuSign Envelope ID: 451 E0DD7472B5-4173-9004-4ACAF 141 MED 

Privacy Act Statement 

The Privacy Act of 1974 (PI_ 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 the Freedom of Information Act requires disclosure of these records. 

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. 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. 

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

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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P.O. Box 1460 
Alexandra, VA 22313 •- 1460 

www.uspto.gov 
UNITED STATES 
PATENT AND TRADEMARK OFFICE 

 

APPLICATION # 
18/517,910 '-lEIC/g-/r2VAIOng:E01:58 PM Z ET 

ATTORNEY DOCKET # 
1537-003USC1 

Title of Invention 
EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR PROVIDING ASSISTANCE TO A USER 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111(a) 

PATENT # - 

CONFIRMATION # 8339 FILED BY Rachel Riley 

PATENT CENTER # 63410281 FILING DATE - 

CUSTOMER # 145340 FIRST NAMED 
INVENTOR 

Ernesto Carlos Martinez Villalpando 

CORRESPONDENCE 
ADDRESS 

- AUTHORIZED BY Keegan Caldwell 

Documents TOTAL DOCUMENTS: 1 

DOCUMENT PAGES DESCRIPTMN SIZE (KB) 

1537-003USC12OA.pdf 4 Power of Attorney 264 KB 

Digest 

DOCUMENT MESSAGE MGEST(SHA-51 2) 

1537-003USC1....POA,pdf 02098D1DBB9FF 2CB7D4750954B732B10F8EB5E415E4B98B0 
EA830055801BD4E14D12B1FD4BC6785E3F09620BDB5FFD6D 
043C7476D5C65E490848E7B03G4DFA2 

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 
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described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d) 
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown an this Acknowledgement 
Receipt will establish the filing date of the application 

National Stage of an international Application under 35 I.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 PCTIDO/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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EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR PROVIDING ASSISTANCE TO 

A USER 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a continuation of Non-provisional Application No. 16/736,593 filed 

on January 7, 2020, and entitled "EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR 

PROVIDING ASSISTANCE TO A USER," which the entirety of which is incorporated herein by 

reference, which is a continuation-in part of Non-provisional Application No. 16/711,340 filed on 

December 11, 2019, and entitled "MODULARIZED EYEWEAR SYSTEMS, APPARATUS, AND 

METHODS," which claims the benefit of priority of U.S. Provisional Patent Application Serial No. 

62/778,709, filed on December 12, 2018, and titled "MODULARIZED EYEWEAT SYSTEM 

WITH INTERCHANGEABLE FRAME AND TEMPLES WITH EMBEDDED ELECTRONICS 

FOR MOBILE AUDIO-VISUAL AUGMENTED AND ASSISTED REALITY" and U.S. 

Provisional Patent Application Serial No. 62/873,889, filed on July 13, 2019, and titled 

"WEARABLE DEVICES APPARATUSES, SYSTEMS, AND METHODS," which the entireties of 

which are incorporated herein by reference. Additionally, Non-provisional Application No. 

16/736,593 claims the benefit of priority of U.S. Provisional Patent Application Serial No. 

62/789,818 filed on January 8, 2019, and entitled "MODULARIZED EYEWEAR SYSTEM WITH 

INTERCHANGEABLE FRAME AND TEMPLES WITH EMBEDDED ELECTRONICS FOR 

AUGMENTED REALITY AND ACTIVITY MONITORING," which the entirety of which is 

incorporated herein by reference, and U.S. Provisional Patent Application Serial No. 62/873,889 

filed on July 13, 2019, and entitled "WEARABLE DEVICES APPARATUS, SYSTEMS, AND 

METHODS," which the entirety of which is incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention generally relates to the field of eyewear devices. In particular, the 

present invention is directed to apparatuses, methods, and systems for providing information to a 

user through a modularized eyewear device. 

BACKGROUND 

[0003] The pace of modern life moves at a fast pace. A person is often placed under the 

constraint of time and is placed in situations where his or her hands are occupied, and information is 

not accessible to the person. This can present a problem. Currently available eyewear such as 

prescription glasses, e.g., prescription reading glasses or prescription sunglasses are expensive and 

are not readily reconfigured to different user's needs. This can present a problem. Personalized 

sound transmission is often done with an occlusive in ear device known as an earphone or earbud. 
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Such a device obstructs the ear canal and can interfere with a user's hearing of far field and near 

field sounds. This can present a problem. Thus, problems exist that require technical solutions that 

use technical means to produce technical effects. 

SUMMARY OF THE DISCLOSURE 

[0004] In an aspect, a system, apparatus, and method for execution by a data processing system 

to provide assistance to a user through an eyewear device is described. The system includes a voice 

interface, the voice interface has a microphone and a speaker, the voice interface to receive user 

commands and to provide assistance to the user, a sensor data input, the sensor data input to receive 

sensor data, a processor, the processor is in electrical communication with the voice interface and the 

sensor data, and a computer program for processing the sensor data. The computer program and the 

processor cause the data processing system to receive first data from a first sensor incorporated into 

the eyewear device, wherein the first sensor is configured to measure a parameter related to the user. 

The data processing system is further configured to determining a context for the user wherein the 

determining uses the first data, analyzing a state of the user, wherein the analyzing uses the first data, 

and providing assistance to the user, the assistance is related to the context and the state. 

[0005] These and other aspects and features of non-limiting embodiments of the present 

invention will become apparent to those skilled in the art upon review of the following description of 

specific non-limiting embodiments of the invention in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] For the purpose of illustrating the invention, the drawings show aspects of one or more 

embodiments of the invention. However, it should be understood that the present invention is not 

limited to the precise arrangements and instrumentalities shown in the drawings, wherein: 

FIG; 1 illustrates a modular reconfigurable eyewear system, according to embodiments of the 

invention; 

FIG; 2 illustrates a reconfigurable component for an eyewear device, according to embodiments of 

the invention; 

FIG; 3 illustrates multiple reconfigurable components for an eyewear device, according to 

embodiments of the invention; 

FIG; 4 illustrates another reconfigurable modularized eyewear system, according to embodiments of 

the invention; 

FIG; 5 illustrates a perspective view and a top view of the modularized eyewear system from FIG; 4, 

according to embodiments of the invention; 
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FIG; 6A illustrates a system architecture for a modularized eyewear device, according to 

embodiments of the invention; 

FIG; 6B illustrates wireless networks corresponding to the system architecture for the modularized 

eyewear device of FIG; 6A, according to embodiments of the invention; 

FIG; 7 illustrates another system architecture for the modularized eyewear device of FIG; 4, 

according to embodiments of the invention; 

FIG; 8 illustrates a block diagram of a temple insert module, according to embodiments of the 

invention; 

FIG; 9 illustrates a modularized eyewear device fitted with a behind the neck module assembly, 

according to embodiments of the invention; 

FIG; 10 illustrates a behind the neck module assembly in perspective view configured with a 

wearable device, according to embodiments of the invention; 

FIG; 11 illustrates coupling a temple interlock to a temple according to embodiments of the 

invention; 

FIG; 12 illustrates coupling a behind the neck module to electronics contained within a temple, 

according to embodiments of the invention; 

FIG; 13 illustrates a schematic for combining a behind the neck module assembly with temple 

electronics, according to embodiments of the invention; 

FIG; 14 illustrates a user interface on a behind the neck module assembly, according to embodiments 

of the invention; 

FIG; 15 illustrates a block diagram for an electronics unit configured for a behind the neck 

electronics pod (ePOD), according to embodiments of the invention; 

FIG; 16 illustrates a method for providing assistance to a user of an eyewear device, according to 

embodiments of the invention; 

FIG; 17 illustrates receiving data from sensors associated with an eyewear device, according to 

embodiments of the invention; 

FIG; 18 illustrates context analysis of a user of an eyewear device, according to embodiments of the 

invention; 

FIG; 19 illustrates another method for providing assistance to a user of an eyewear device, according 

to embodiments of the invention; 

FIG; 20 illustrates user state analysis of a user of an eyewear device, according to embodiments of 

the invention; 

FIG; 21 illustrates different user states, according to embodiments of the invention; 
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FIG; 22 illustrates a method that combines user context and state for providing assistance to a user of 

an eyewear device, according to embodiments of the invention; 

FIG; 23 illustrates a method that provides different levels of assistance to a user of an eyewear 

device, according to embodiments of the invention; and 

FIG. 24 illustrates a system for providing assistance to a user of an eyewear device, according to 

embodiments of the invention. 

The drawings are not necessarily to scale and may be illustrated by phantom lines, diagrammatic 

representations and fragmentary views. In certain instances, details that are not necessary for an 

understanding of the embodiments or that render other details difficult to perceive may have been 

omitted. 

DETAILED DESCRIPTION 

[0001] In the following detailed description of embodiments of the invention, reference is made 

to the accompanying drawings, in which like references indicate similar elements, and in which is 

shown by way of illustration, specific embodiments in which the invention may be practiced. These 

embodiments are described in sufficient detail to enable those of skill in the art to practice the 

invention. In other instances, well-known circuits, structures, and techniques have not been shown in 

detail in order not to obscure the understanding of this description. The following detailed 

description is, therefore, not to be taken in a limiting sense, and the scope of the invention is defined 

only by the appended claims. 

[0002] In one or more embodiments, methods, apparatuses, and systems are described, that 

provide modularization of an eyewear system for a user. As described in the description of 

embodiments below, various combinations and configurations of electronics are taught for 

incorporation into eyewear devices. Some electronics configurations are removably couplable to an 

eyewear device. In some embodiments, an electronics configuration is built-into an eyewear device. 

In yet other embodiments, a behind the neck module assembly is releasably couplable with an 

eyewear device. In various embodiments, the modularized reconfigurable eyewear devices provide 

information to a user through the eyewear device. As used in this description of embodiments, 

information includes streaming audio in the form of music, information also includes parameters of a 

user's biology (e.g., biometrics of physiology, biomechanics, etc.) such as, but not limited to; heart 

rate, breathing rate, posture, steps, cadence, etc. Information also includes notifications and 

information of interest to a user from digital applications embedded in a mobile computing platform 

(i.e., smart phones, Internet of Things (iOT) devices, etc.) or from environmental or spatial context 

based on external sensory information such as, but not limited to; geographical positioning data, or 
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information on a vehicle that a user is using such as; revolutions per minute (RPM) of a bicycle, 

engine parameters such as RPM, oil pressure, cooling water temperature, wind speed, depth of 

water, air speed, etc. In various embodiments, information is presented to a user through an eyewear 

device by, for example, an audio broadcast that a user hears and a video broadcast to a display that 

the user sees in the eyewear device or sees as an image as projected onto a pupil of the user's eye. 

Thus, information is to be given an expansive meaning within the scope of embodiments taught 

herein. 

[0003] Figure 1 illustrates a modular reconfigurable eyewear system, according to embodiments 

of the invention. With reference to Figure 1, a modularized eyewear device is shown in perspective 

view at 100. The modularized eyewear device 100 has a frame chassis 102. In various embodiments, 

the frame chassis 102 is ophthalmically constructed to provide frame rim portions that hold lens 120 

and lens 122. The lens 120 and 122 can provide any of the functions that eyewear devices provide, 

such as but not limited to, a safety glass lens, a prescriptive lens, a sunglass lens, a welding glass 

lens, etc. An eyewear device can also contain a single lens instead of the dual lens illustrated. In 

some embodiments, a nose pad is provided, thereby providing a cushion for the contact zone with a 

user's nose. In some embodiments, the nose pad is made from a compliant material such as silicon 

rubber. 

[0004] A temple 104 (left temple) and a temple 114 (right temple) are coupled to the frame 

chassis 102. The temples 104 and 114 can be flexibly coupled to the frame chassis 102, with hinges 

as shown in the figure, or the temples 104 and 114 can be provided with a fixed orientation relative 

to the frame chassis 102. 

[0005] In various embodiments, one or more temples (104 and 114) and the chassis frame 102 

can be fitted with electronics as described below. Within the view of 100, a left temple inserts 

module (TIM) 106 is configured with the left temple 104 and a right temple insert module (TIM) 

116 is configured with the right temple 114. Temple insert modules (TIMs) are described more fully 

in conjunction with the figures below. 

[0006] With continued reference to Figure 1, a modularized eyewear device is shown in 

exploded view at 130. A frame chassis 132 is ophthalmically constructed to encircle a lens 140 and a 

lens 142 with a frame rim thereby securing the lens 140 and the lens 142 thereto. A brow bar 146 is 

fastened to the frame chassis 132 in various ways, via assembly fasteners, adhesive, etc. A left 

temple 144 includes a left temple connector 152 which is rotatably couplable with a left chassis 

connector 150. Together, the left chassis connector 150 and the left temple connector 152 form a 

rotatable mechanical and electrical connection between the chassis 132 and the left temple 144, 
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thereby providing one or more electrical pathways to connect the frame chassis 132 to the left temple 

144. Similarly, a right temple 134 is rotatably couplable to the frame chassis 132 through a right 

hinge assembly 148. 

[0007] Note that in some embodiments, a modularized eyewear device is configured such that 

each temple can be removed from its hinge via an electrical/mechanical connector having one or 

more electrical contacts, not shown for clarity in the illustration. These electrical contact points can 

be made using, for example, pins, points, pads, slots, contact devices, etc. For example, the line 

indicated at 154 demarcates the mating of the right temple connector with the right temple 134. 

Similarly, the line indicated at 156 demarcates the mating of the left temple connector 152 with the 

left temple 144. 

[0008] Through the provision of electrical/mechanical connectors between each temple, e.g., 

134, 144 and the frame chassis 132 the temples are interchangeable with the eyewear device. This 

functionality permits a user to interchange one temple with another. Different temples can be 

configured with different electronics to provide different functionality as described herein. Either 

temple can be configured to accommodate various electronics configurations. For example, in one or 

more embodiments, the right interchangeable temple accommodates an electronics package that can 

include one or more of; a biometric sensor, a biomechanical sensor, an environmental sensor, a 

temperature sensor, an acoustic sensor, a motion sensor, a light sensor, a touch sensor, a proximity 

sensor, a velocity sensor, an acceleration sensor, a rotation sensor, a magnetic field sensor, a global 

position system (GPS) receiver, cables, microphones, a micro speaker, a source of electrical power 

(battery), a camera, a micro display, a heads-up display (HUD) module, a multiaxis inertial 

measurement unit, a wireless communications system. Note that a TIM can also contain the 

electronics package and sensor(s) described above. In various embodiments, one or more wireless 

communication system are provided that utilize for example; near-field communications (NFC) 

using the industrial-scientific-medical (ISM) frequency of 13.56 MHz, the Adaptive Network 

Topology (ANT) ANT+ wireless standard, wireless communications using a Bluetooth standard, a 

Bluetooth low energy standard (BLE), wireless communication using a Wi-Fi standard, and wireless 

communication using mobile telephone standards such as for example the 3G, 4G, Long Term 

Evolution (LTE), 5G, etc. standard or other wireless standards. In some embodiments, electrical 

pathways from the electronics exit a temple via a sheath cavity and travel into a temple sheath and 

continue into a brow bar sheath cavity. The right interchangeable temple contains a hinge-connector 

148 that fastens to the brow bar 146 and chassis frame 132. 
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[0009] In one or more embodiments, the right interchangeable temple attaches to the front of the 

frame chassis via a hinge-connector that allows for power and data transferred to the left 

interchangeable temple through the modular brow bar. The hinge-connector mechanically interlocks 

with the frame chassis and allows for power/data connectivity with electrical pin conductors. In one 

or more embodiments, when positioned in the open direction of wearing, the hinge-connectors sense 

the open state of the device allowing for power or data transfer. When in the closed position (temples 

folded inward), the hinge-connector in conjunction with signals received from one or more of 

proximity sensors and motion sensors will allow the system to sense the user-device interaction state 

and will deactivate the power or data transfer. Furthermore, in the open position, in some 

embodiments a sensor, such as, but not limited to, a proximity sensor, can detect when the device is 

being worn by a user and can thus operate in its active (ON) state. This function leads to reduced 

power consumption when folded and stowed and can lead to automatic power up while a user wears 

the device on his or her head. In addition to switchable data or power transfer from the hinge-

connector, the hinge-connector can provide flexible circuits and wired micro-connectors that provide 

steady uninterrupted power and or data transfer. 

[0010] In some embodiments, it is convenient to route electrical pathways within a volume of 

the brow bar 146. In some embodiments, the brow bar 146 is constructed to provide a channel along 

its length, within which the electrical pathways are routed. Thus, the brow bar 146 provides one or 

more sheaths, channels, etc. along its length within which electrical pathways and sensors can be 

contained. Examples of electrical pathways are, but are not limited to; wires, printed circuit board, 

flexible printed circuit board, etc. In various embodiments, it is advantageous to mount one or more 

sensors to the brow bar 146, thereby making an electrical sub-assembly for the frame chassis 132. In 

some embodiments, additional electrical pathways from the frame chassis 132 are joined with the 

electrical pathway contained in the brow bar 146. In some embodiments, a flexible electronic circuit 

is adhered to the underside top face of the brow bar and exits the brow bar via the left and right 

sheath cavities. Alternatively, or in combination, fully embedded flexible electronics may be cast 

into the brow bar with integrated contact points exiting the brow bar near each hinge. These 

integrated contact points on both sides of the brow bar allow transmission of data or power when in 

contact with the integrated contact points of the right and left temple. In addition to facilitating 

connection to electronics, the brow bar can conceal an optional pupil module by a securing flange 

and allows the user to view a micro display via the brow bar pupil aperture. 

[0011] In similar fashion the left temple is configured as a left interchangeable temple connected 

to the front frame of the eyewear with a left hinge-connector. In various embodiments, the left 
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interchangeable temple can contain the same electronics configuration/functionality as the right 

interchangeable temple or interchangeable temples can contain different electronics configurations 

and different functionality. 

[0012] With continued reference to Figure 1, a left temple 164 and right temple 174 are 

configured as shown at 160. Each of the temples 164 and 174 contain electronics which are 

configured to provide information and functionality to a user of the eyewear system. As shown at 

160, the left temple 164 has a temple door (not shown) removed thereby exposing an electronics 

package indicated at 186. The temple door secures and protects electronics from environmental 

exposure and hazard. The temple door is secured to the temple assembly with suitable mechanical 

fasteners for a given application. In some embodiments, the temple door provides a rating with 

respect to water intrusion via an IP Code from International Protection Marking IEC standard 

60529. A source of electrical power (battery) is illustrated at 184 and an audio speaker and port are 

illustrated at 182. The audio speaker and port 182 is generally located on a posterior end of a temple 

and in some embodiments is an integrated directional projection speaker that privately directs sound 

to a user's ear. Projection stereo speakers can communicate various audio signals to the user, such as 

but not limited to, voice prompts, streaming music, smart audio assistance, data, etc. Notably, the 

projection speaker design does not occlude the user's ear. Thus, the user can hear far field sounds 

and the far field sounds are not degraded as they are with currently available earbud style 

headphones that occlude a user's ear. 

[0013] The right temple 174 is also provided with an electronics package (not shown in the 

view) contained within the right temple 174. The right temple is provided with an audio speaker with 

audio speaker port 184, which can be an integrated directional projection speaker. In one or more 

embodiments, the right temple 174 is configured to accommodate an external assembly 190 that 

contains a micro display assembly 192. Similarly, the left temple could be configured for the 

external assembly 190 and the micro display assembly 192. 

[0014] In various embodiments, a micro display assembly, such as 192, is a head up display 

(HUD) Pupil' Optics Module that houses the optics, electronics, and micro display that form the 

optical system. The pupil mechanism also may house cables, flexible circuit boards, or wires which 

exit from a housing into an electronics contact pathway. In one or more embodiments, these 

electrical pathways are connected to a side of the left temple 174 to enable the user with a see-

through head up display external accessory to enhance a visual component of a mobile assisted 

and/or augmented reality experience. 
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[0015] In one or more embodiments, wiring which exits the brow bar is concealed in the right 

and left sheaths of the temples and enters into the right and left temples via the sheath cavities, 

thereby protecting the wiring from environmental hazards. The area near the contact pathway may 

also accommodate motion mechanisms for customizing the interpupillary distance of the head-up 

micro display module. 

[0016] In different embodiments, the front frame portion, such as 102 or 132 (Figure 1) or any 

similar structure in the figures below, and the right and left temple portions, such as 104, 114, 134, 

144, 164, 174 (Figure 1) or any similar structures in the figures below, can be part of a set of 

interchangeable front frame portions and temple portions each having the same or different 

combinations of devices, accessories, capabilities and/or functions. At least one of an electronics 

board, microphones, speakers, battery, camera, heads-up display module, wireless Wi-Fi radio, GPS 

chipset, LTE cellular radio, multiaxis inertial measurement unit, motion sensor, touch sensor, light 

and proximity sensors, etc. can be included in desired combinations. Electronics can be further 

included that permit a user to perform at least one of; wirelessly connecting to a cellular service, a 

smart phone, a smart watch, a smart bracelet, a mobile computer, and a sensor peripheral. The 

electronics can further include the ability to; view see-through augmented reality images via a 

modular head up display (HUD), provide stereo audio content, provide voice and audio notification 

including music through one or more integrated projection micro-speakers. The front frame 

electrical contact devices and the temple electrical contact devices can include electrical contact 

points in or near respective hinge connectors for removable electrical contact with each other for 

electrically transmitting at least one of; power, electrical signals and data between the temple 

portions and the front frame portion when the contact points are in an electrically closed position. In 

some embodiments when assembled together, the front frame hinge connectors, the front frame 

electrical contact devices, the temple hinge connectors and the temple electrical contact devices can 

form electromechanical hinges, hinge connectors, assemblies or devices. In some embodiments, 

system electrical power can be turned off by folding the temple portions into a storage position 

thereby disconnecting the contact points. 

[0017] In some embodiments, at least one of the front frame electronics and the temple 

electronics can include at least one of a battery, camera, heads-up display module, controller, digital 

storage electronics, CPU, projection micro-speaker, microphone, wireless Wi-Fi radio, GPS chipset, 

LTE cellular radio, multiaxis inertial measurement system or unit, and sensory, motion, touch, light, 

proximity, temperature and pressure sensors, etc. 
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[0018] In some embodiments, at least one temple can include a temple module insert (TIM) 

containing selected temple electronics, mounted thereto. In other embodiments, a neck smart cord is 

electrically connected to a behind the neck electronics module. The neck smart cord has right, and 

left connectors or connector ends for mechanically and or electrically interconnecting the behind the 

neck electronics module with the right and left temples of an eyewear device. 

[0019] Figure 2 illustrates a reconfigurable component for an eyewear device, according to 

embodiments of the invention. With reference to Figure 2 at 200, a temple 202 is provided with an 

engagement portion 204. A temple insert module, referred to in this description of embodiments as a 

"TIM" at 210 is configured to be releasably couplable with the engagement portion 204 of the 

temple 202. The TIM 210 is installed into the temple 202 as indicated by arrows 212a and 212b. In 

various embodiments, the engagement portion 204 is accomplished by a mechanical connection, 

such as but not limited to; press fit, clip, mechanical interlock, hook and loop, magnetic surface, 

external clamp to temple, flange and mechanical coupling to temple, etc. In yet other embodiments 

the engagement portion 204 and the TIM 210 utilize magnetic surfaces, thereby holding the TIM 210 

secure by magnetic attraction. The form of the engagement portion shown at 204, as well as the form 

of any engagement portion illustrated elsewhere in the figures presented herein, is given merely for 

illustration and does not limit embodiments of the invention. In the view illustrated at 200, the TIM 

210 only makes a mechanical connection with the temple 202 no electrical connection is provided 

between the TIM 210 and the temple 202. 

[0020] In some embodiments, the TIM 210 is provided with a speaker and speaker port 214, 

which can be a micro projection speaker. The speaker provides information to a user through a 

directed audio broadcast. Note that the speakers provided herein are speakers that are located 

externally from a user's ear and are therefore not inserted into the user's ear like an earbud is 

inserted. The TIM 210 is configured with an electronics package that contains a processor, memory, 

electrical power, and one or more wireless communication protocols that enable the TIM 210 to 

communicate wirelessly 222 with one or more devices 220. The device 220 can be an external 

sensor such as, but not limited to; a biometric sensor or a vehicle sensor, a local user device, a 

network node, such as a wireless router, a remote network, or a remote user device such as a mobile 

phone accessed through a network. Different sensors, networks, and remote devices are described 

more fully in conjunction with the figures below. 

[0021] Following the architecture of Figure 2 at 200, in some embodiments, a second temple 

and a second TIM are provided. The two TIMs in such a system can engage in wireless 

communication between the device 220 and between themselves as needed to provide a level of 
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design functionality to a user. For example, in one embodiment, a left TIM includes wireless 

network capability sufficient to communicate with the remote device 220, utilizing a first network 

protocol. In addition, the left TIM and the right TIM are provided with wireless network capability 

that supports communication utilizing a second network protocol. In order to conserve electrical 

power, the first network protocol has a greater range than the second network protocol because a 

distance between the left TIM and the remote device is greater than a separation distance between 

the left TIM and the right TIM (nominally a width of user's head). The architecture illustrated at 200 

is referred to as true wireless because there is no wired connection between the left TIM and the 

right TIM. In one or more embodiments, an audio stream is provided from a user device to a first 

TIM utilizing a first wireless network. Then a second wireless audio stream is provided from one 

TIM to the other TIM utilizing a second wireless network in order to provide the audio stream to 

each of a left and a right projection speakers of the eyewear device. 

[0022] The temples and TIMs described at 200 provide reconfigurable components for eyewear 

devices as described in conjunction with the figures herein. A forward end 206 of the temple 202 is 

engageable with a frame chassis of an eyewear device as described above with or without a 

connector between a temple and a frame. Thus, the temple 202 can attain a fixed position relative to 

a frame chassis or the temple can be rotatably coupled to the frame chassis depending on a given 

design of the eyewear. 

[0023] With reference to Figure 2 at 250, a temple 252 is provided with an engagement portion 

254. A temple insert module, TIM at 260, is configured to be releasably couplable with the 

engagement portion 254 of the temple 252. The TIM 260 is installed into the temple 252 as indicated 

by arrows 262a and 262b. In various embodiments, the engagement portion 204 is accomplished by 

a combined electrical and mechanical connection. The mechanical connection can be as described in 

conjunction with 210/204 such as, but not limited to; press fit, clip, mechanical interlock, hook and 

loop, etc. In yet other embodiments the engagement portion 254 and the TIM 260 utilize magnetic 

surfaces, thereby holding the TIM 260 secure by magnetic attraction. A number of electrical contacts 

280 are provided for illustration with no limitation implied thereby. The electrical contacts 280 mate 

with corresponding electrical contacts in the temple 252 thereby providing electrical connection to 

one or more electrical pathways (not shown) in the temple 252. The electrical pathways within the 

temple 252 facilitate electrical connection between the TIM 260 and one or more sensors 272 and 

274, which can also represent a source of signals provided to a display(s). The sensors 272 and 274 

can be acoustic sensors such as microphones or any of the sensors described herein for use in 
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conjunction with electronics packages configured with eyewear devices. In one or more 

embodiments, one or more of 272 and 274 provide signals to a display such as a HUD. 

[0024] In some embodiments, the TIM 260 is provided with a speaker and speaker port 264, 

which can be a micro projection speaker. The speaker provides information to a user through an 

open-ear audio broadcast. 

[0025] Following the architecture of Figure 2 at 250, in some embodiments, a second temple 

and a second TIM are provided, as shown below in Figure 3. The two TIMs in such a system engage 

in wireless communication between the device 220 and between themselves as needed to provide a 

level of design functionality to a user. The temples and TIMs described at 250 provide 

reconfigurable components for eyewear devices as described in conjunction with the figures herein. 

For example, a forward end 256 of the temple 252 is engageable with a frame chassis of an eyewear 

device as described above with or without a connector between a temple and a frame. Thus, the 

temple 252 can attain a fixed position relative to a frame chassis or the temple can be rotatably 

coupled to the frame chassis depending on a given design of the eyewear. 

[0026] Figure 3 illustrates, at 300, multiple reconfigurable components for an eyewear device, 

according to embodiments of the invention. With reference to Figure 3 at 300, the left 

reconfigurable component 250 from Figure 2 is illustrated with a companion right reconfigurable 

component for an eyewear device. A right temple 352 has an engagement portion that is not shown 

in Figure 3 but is similar to the engagement portion 254 of the left temple 252. A temple insert 

module, TIM at 360 is configured to be releasably couplable with the engagement portion of the 

temple 352. The TIM 360 is coupled with the temple 352 as indicated by arrows 362a and 362b. In 

various embodiments, the engagement portion of the temple 352 is accomplished by a combined 

electrical and mechanical connection. The mechanical connection can be provided as described 

above in conjunction with 210/204 such as, but not limited to; press fit, clip, mechanical interlock, 

hook and loop, etc. In yet other embodiments the engagement portion of the temple 352 and the TIM 

360 utilize magnetic surfaces, thereby holding the TIM 360 secure by magnetic attraction. Several 

electrical contacts 380 are provided for illustration with no limitation implied thereby. The electrical 

contacts 380 mate with corresponding electrical contacts in the temple 352 thereby providing 

electrical connection to one or more electrical pathways (not shown) in the temple 352. The 

electrical pathways within the temple 352 facilitate electrical connection between the TIM 360 and 

one or more sensors 372 and 374. The sensors 372 and 374 can be acoustic sensors such as 

microphones or any of the sensors or displays described herein for use in conjunction with 

electronics packages configured with eyewear devices. In various embodiments, the TIM 360 is 
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configured with an electronics package that contains a processor, memory, electrical power, and one 

or more wireless communication systems using protocols that enable the TIM 360 to communicate 

wirelessly as indicated by a wireless transmission at 222 with one or more devices 220. In addition, 

the TIM 360 and the TIM 260 can be configured with wireless communication capability that 

permits wireless communication between the TIMs as indicated by a wireless transmission at 382. In 

some embodiments, the TIM 360 is provided with a speaker and a speaker port indicated at 364, 

which can be a micro projection speaker. The speaker provides information to a user through an 

audio broadcast. 

[0027] With reference to view 390 of Figure 3, electrical connectivity schematics are illustrated 

for each of TIM 260 and TIM 360. The TIM 260 is electrically coupled to the sensor 272 with an 

electrical pathway 394. Similarly, the TIM 260 is electrically coupled to the sensor 274 by an 

electrical pathway 392. The connectivity illustrated between the TIM 260 and the respective sensors 

constitutes a left temple electrical schematic 384. Note that the left temple electrical schematic 384 

can be more complex or less complex that the illustration. Thus, the left temple electrical schematic 

is provided merely for illustration with no limitation implied thereby. 

[0028] Similarly, the TIM 360 is electrically coupled to the sensor 372 with an electrical 

pathway 398. The TIM 360 is electrically coupled to the sensor 374 by an electrical pathway 396. 

The connectivity illustrated between the TIM 360 and the respective sensors constitutes a right 

temple electrical schematic 386. Note that the right temple electrical schematic 386 can be more 

complex or less complex that the illustration. Thus, the right electrical schematic is provided merely 

for illustration with no limitation implied thereby. 

[0029] The two TIMs in such a system engage in wireless communication between the device 

220 and between themselves as needed to provide a level of design functionality to a user. For 

example, in one embodiment, a left TIM includes wireless network capability sufficient to 

communicate with the remote device 220, utilizing a first network protocol. In addition, the left TIM 

and the right TIM are provided with wireless network capability that supports wireless 

communication as indicated at 382. The wireless communication 382 can be performed with a 

second network protocol, which is different from that used at 222. In order to conserve electrical 

power, the first network protocol (222) has a greater range than the second network protocol (382) 

because a separation distance between the left TIM 260 and the remote device 220 is greater than a 

separation distance between the left TIM 260 and the right TIM 360, the latter is nominally a width 

of user's head, and the former can be as much as a distance to a mobile telephone cellular tower. 
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[0030] Figure 4 illustrates another reconfigurable modularized eyewear system, according to 

embodiments of the invention. With reference to Figure 4, one or more of sensors, power 

components, and computational units are distributed throughout an eyewear device, including 

distributed throughout a frame chassis such as 402. A frame chassis 402 is ophthalmically 

constructed to encircle lens 440 with frame rims thereby securing the lens 440 thereto. A left temple 

404 are a right temple 414 are coupled to the frame chassis 402, thereby forming an eyewear device. 

The left temple 404 is configured with an engagement portion indicated at 408. A left temple inserts 

module (TIM) 406 is configured as described above to engage with the engagement portion 408, 

thereby providing both mechanical and electrical connection between the TIM 406 and the temple 

404. Similarly, a right temple 426 is illustrated as engaged with the engagement portion of the right 

temple 414. The TIM 406 contains an audio speaker and audio port indicated at 410 and the TIM 

426 contains an audio speaker and audio port indicated at 430. In various embodiments, the audio 

speakers of 410 and 430 are projection speakers. The eyewear device includes several sensors or 

display(s), 462, 464, 466, 468, and 470 that are integrated into an electrical pathway that extends 

from the left temple 404 through the frame chassis 402 to the right temple 414. In various 

embodiments there can be more sensors or less sensors that those shown in Figure 4. The sensors 

and the locations of the sensors shown in Figure 4 are provided merely as an illustration and do not 

limit embodiments of the invention. As described above in conjunction with the previous figures, at 

least one of the temple insert modules, 406 and or 426, are provided with a suite of electronics 

necessary to provide wireless connectivity 222 to a device 220. 

[0031] In the eyewear device of 400, a high-level view of an electrical pathway schematic is 

shown at 480. With reference to 480, the left TIM 406 and the right TIM 426 are electrically coupled 

with sensors 462, 464, 466, 468, and 470 by electrical pathway elements 482, 484, 486, 488, 490, 

and 492. An electrical pathway element, such as 484, electrically connects the sensor 464. Together, 

the components shown in 480 provide a modularized reconfigurable set of components for an 

eyewear device. In one or more embodiments, one or more acoustic sensors are located in at least 

one of, the frame chassis 402, the left temple 404, and the right temple 414. Thus, acoustic sensors 

can be located anywhere on a temple (left or right) or a frame chassis of the eyewear device. 

[0032] Figure 5 illustrates, generally at 500, a perspective view and a top view of the 

modularized eyewear system from Figure 4, according to embodiments of the invention. With 

reference to Figure 5, a modularized eyewear device is illustrated in perspective view at 502. A 

modularized nose pad 504 is releasably couplable as indicated at 506 with the modularized eyewear 

device 502. Modularization of nose pads permits a user to swap nose pads in order to improve the fit 
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between the eyewear and the user's nose and facial structure. A greater level of comfort can be 

achieved through modularization of the nose pad of the eyewear device. In addition, other sensors 

such as a biometric sensor can be provided in the nose pad. 

[0033] Figure 6A illustrates, generally at 600, a system architecture for a modularized eyewear 

device, according to embodiments of the invention. With reference to Figure 6A, in various 

embodiments, a modularized reconfigurable eyewear device can contain more than one wireless 

communication system. In various embodiments, an eyewear device 602 has a high-level block 

diagram architecture as shown at 604. In various embodiments, the eyewear device 602 is configured 

to communicate with a wireless sensor 640 and a mobile device 670. The wireless sensor 640 can 

contain a single sensor or a plurality of sensors. The wireless sensor 640 can contain any one or 

more of the sensors listed herein without limitation. For example, the wireless sensor 640 can 

include a biometric sensor or biomechanical sensor configured for use with a user or a sensor 

configured for use with a vehicle or building. Some examples of biometric sensors are, but are not 

limited to; a heart rate monitor, a perspiration sensor, a temperature sensor, etc. Some examples of 

vehicle sensors are, but are not limited to; a velocity sensor, an acceleration sensor, a global position 

system signal, a vehicle engine parameter, a wind speed indicator, etc. Some examples of sensors for 

use with a building are, but are not limited to; a temperature reading from a thermostat, a water 

pressure value, etc. Some non-limiting examples of vehicles are, but are not limited to; a scooter, 

bicycle, an automobile, a boat, a yacht, a watercraft, an airplane, a military vehicle, a wing suit, etc. 

In some embodiments, data is received at 640 and or 616 from a special use network. An example of 

a special use network, given for illustration with no imitation implied thereby, is a National Marine 

Electronics Association (NMEA) NMEA 2000 network designed for watercraft such as yachts 

(power or sail). NMEA 2000, also referred to in the art as "NMEA2k" or "N2K" is standardized as 

International Electrotechnical Commission (IEC) 61162-1. NMEA 200 is a plug-and-play 

communications standard used for connecting marine sensors and display units within ships, boats, 

yachts, etc. The mobile device 670 can be any one or more of the mobile devices listed herein 

without limitation. For example, the mobile device can be a mobile phone, a watch, a wrist band, a 

bracelet, a tablet computer, a laptop computer, a desktop computer, a vehicle computer, etc. 

[0034] The eyewear device 602 has a high-level architecture, represented at 604, that contains a 

speaker 606, a central processing unit 608, a source of electrical power 610, an acoustic sensor 608, 

a storage device 614, and a wireless communication system 616. Wireless communication system 

616 can contain one or more of the following wireless communication systems, e.g., a near-field 

communication system 618, a wireless communication system utilizing the Bluetooth 
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communication protocol 620, a wireless communication system utilizing the Wi-Fi communication 

protocol at 624, a mobile telephone communications protocol 622. The wireless communication 

protocol designated by LTE at 622 is given merely as an example for wireless devices and does not 

limit embodiments of the invention. Those of skill in the art will recognize that one or more antennas 

are included, but not shown for clarity, in the wireless communication system block 616. 

[0035] The wireless sensor 640 has a high-level architecture, represented at 642, that includes 

one or more sensors 644 and a wireless communication system 646. The wireless communications 

system 646 can be a low data rate communications system such as a near-field communications 

system, BLE, ANT+, or the like. Or the wireless communication system 646 can be provided as a 

higher data rate system as required by the sensor(s) 644. 

[0036] The mobile device 670 has a high-level architecture, represented at 672, that includes, a 

central processing unit 674, a source of electrical power 676, storage 678, and one or more wireless 

communication systems indicated at the block 680. The mobile device 670 can be optionally 

configured to reach remote networks as indicated by cloud 689. The wireless communication block 

680 can include one or more of the following wireless communication systems, e.g., a near-field 

communication system 682, a wireless communication system utilizing the Bluetooth 

communication protocol 684, a wireless communication system utilizing the Wi-Fi communication 

protocol at 686, and a mobile telephone communications protocol at 688. The wireless 

communication protocol designated by LTE at 688 is given merely as an example of a 

communication system for mobile devices and does not limit embodiments of the invention. Those 

of skill in the art will recognize that one or more antennas are included, but not shown for clarity, in 

the wireless communication system block 680 and 642. 

[0037] In some embodiments, the wireless sensor system 642 and the eyewear device 602 are 

configured initially by a user of the mobile device 670 and the mobile device user interface as 

indicated by pathways 652a and 652b. In operation, the eyewear device 602 receives data wirelessly 

as indicated at 650 from a suitable wireless communication system, such as for example a near-field 

communications system 618. Wireless data obtained from the wireless sensor system 642 can be 

transmitted to the user device 670/672 by another wireless communication system such as indicated 

at 654. The wireless communication indicated at 654 can be accomplished with a higher data rate 

channel using for example Bluetooth protocol at 620/684, or Wi-Fi protocols at 624/686, or mobile 

phone communications protocol indicated at 622/688. Data transferred from the eyewear device 602 

can be stored and analyzed on the user device 670 in various embodiments and with different 

application programs. 
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[0038] Figure 6B illustrates, generally at 690, wireless networks corresponding to the system 

architecture for the modularized eyewear device of Figure 6A, according to embodiments of the 

invention. With reference to Figure 6B, the wireless communication block 616 can connect to a 

plurality of devices as shown in the figure. For example, one or more wireless sensors 640 can 

connect to the wireless communication block 616 utilizing low data rate near-field communication 

networks as indicated at 618. One or more user devices 670 can communicate wirelessly with the 

wireless communication block using Bluetooth communication protocols as indicated at 620. One or 

more wireless nodes, such as Wi-Fi nodes indicated at 692 can communicate wirelessly with the 

wireless communication block 616 as indicated at 624. One or more remote networks 694 can 

communicate wirelessly with the wireless communication block 616 using cellular communication 

protocols as indicated at 622. Thus, a reconfigurable eyewear device can contain one or more of the 

wireless communication systems shown in the illustration at 690. An eyewear device can be 

reconfigured for different wireless communication by swapping for example one TIM module for 

another. Alternatively, one or more temples can be swapped with a frame chassis as described above 

to provide customized functionality to an eyewear device. 

[0039] Figure 7 illustrates, generally at 700, another system architecture for the modularized 

eyewear device of Figure 4, according to embodiments of the invention. With reference to Figure 7, 

the wireless communication block 616 of the eyewear device 602 can be configured for cellular 

communications via mobile telephone networks directly without needing a user device to function as 

an intermediary. For example, in 700, the eyewear device 602 is configured for communication with 

a remote device 702, which can be a mobile telephone, by a wireless communication system 622 

thereby connecting with the remote device 702 directly through the external networks indicated by 

cloud 704. No intermediary user mobile device is needed to support this line of communication. 

Such a configuration of an eyewear device allows a user of the eyewear device to make telephone 

calls from the eyewear device with the assistance of an interface, such as a voice interface, one or 

more tactile interface like buttons, etc. The voice interface provides command and control of the 

telephone call by converting the user's voice signals to commands that the device uses to facilitate 

the operation of the wireless network for the telephone call. Examples of such commands are, but are 

not limited to; select caller, place call, volume up, volume down, end call, etc. 

[0040] Figure 8 illustrates, generally at 800, a block diagram of a temple inserts module (TIM), 

according to embodiments of the invention. With reference to Figure 8, as used in this description of 

embodiments, a TIM can be based on a device such as a computer, in which embodiments of the 

invention may be used. The block diagram is a high-level conceptual representation and may be 
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implemented in a variety of ways and by various architectures. Bus system 802 interconnects a 

Central Processing Unit (CPU) 804 (alternatively referred to herein as a processor), Read Only 

Memory (ROM) 806, Random Access Memory (RAM) 808, storage 810, audio 822, user interface 

824, and communications 830. RAM 808 can also represent dynamic random-access memory 

(DRAM) or other forms of memory. The user interface 824 can be in various embodiments a voice 

interface, a touch interface, a physical button, or combinations thereof. It is understood that memory 

(not shown) can be included with the CPU block 804. The bus system 802 may be for example, one 

or more of such buses as a system bus, Peripheral Component Interconnect (PCI), Advanced 

Graphics Port (AGP), Small Computer System Interface (SCSI), Institute of Electrical and 

Electronics Engineers (IEEE) standard number 994 (FireWire), Universal Serial Bus (USB), 

universal asynchronous receiver-transmitter (UART), serial peripheral interface (SPI), inter-

integrated circuit (I2C), etc. The CPU 804 may be a single, multiple, or even a distributed computing 

resource. Storage 810 may be flash memory, etc. Note that depending upon the actual 

implementation of a TIM, the TIM may include some, all, more, or a rearrangement of components 

in the block diagram. Thus, many variations on the system of Figure 8 are possible. 

[0041] Connection with one or more wireless networks 832 is obtained via communication 

(COMM) 830, which enables the TIM 800 to communicate wirelessly with local sensors, local 

devices, as well as with remote devices on remote networks. In some embodiments, 832/830 provide 

access to remote voice-to-text conversion systems which can be in remote locations, for example 

cloud based. 832 and 830 flexibly represent wireless communication systems in various 

implementations, and can represent various forms of telemetry, general packet radio service (GPRS), 

Ethernet, Wide Area Network (WAN), Local Area Network (LAN), Internet connection, Wi-Fi, 

WiMAX, ZigBee, Infrared, Bluetooth, near-field communications, mobile telephone 

communications systems, such as 3G, 4G, LTE, 5G, etc. and combinations thereof. In various 

embodiments, a touch interface is optionally provided at 824. Signals from one or more sensors are 

input to the system via 829 and 828. Global position system (GPS) information is received and is 

input to the system at 826. Audio can represent a speaker such as a projection speaker or projection 

micro-speaker described herein. 

[0042] In various embodiments, depending on the hardware configuration, different wireless 

protocols are used in the networks to provide the systems described in the figures above. One non-

limiting embodiment of a technology used for wireless signal transmission is the Bluetooth wireless 

technology standard which is also commonly known as IEEE 802.15.1 standard. In other 

embodiments, the wireless signal transmission protocol known as Wi-Fi is used which uses the IEEE 

18 Attorney Docket No. 1537-003USC1 

Page 229 of 269



802.11 standard. In other embodiments, the ZigBee communication protocol is used which is based 

on the IEEE 802.15.4 standard. These examples are given merely for illustration and do not limit 

different embodiments. Transmission Control Protocol (TCP) and Internet Protocol (IP) are also 

used with different embodiments. Embodiments are not limited by the data communication protocols 

listed herein and are readily used with other data communication protocols not specifically listed 

herein. 

[0043] In various embodiments, the components of systems as well as the systems described in 

the previous figures (such as a temple insert module (TIM)) are implemented in an integrated circuit 

device, which may include an integrated circuit package containing the integrated circuit. In some 

embodiments, the components of systems as well as the systems are implemented in a single 

integrated circuit die. In other embodiments, the components of systems as well as the systems are 

implemented in more than one integrated circuit die of an integrated circuit device which may 

include a multi-chip package containing the integrated circuit. 

[0044] Figure 9 illustrates a modularized eyewear device fitted with a behind the neck module 

assembly, according to embodiments of the invention. With reference to Figure 9, at 900, a behind 

the neck module assembly is fitted to a passive set of eyewear. Passive eyewear indicates that there 

are no electronics located in the eyewear. Alternatively, the eyewear can be active or powered 

eyewear, as described herein, configured with electronics packaged into one or more temples or 

temple insert modules (TIMs). The eyewear has a frame chassis 902 that contains lens 906. Coupled 

to the frame chassis 902 is a left temple 904 and a right temple 914. The behind the neck module 

assembly includes a behind the neck electronics pod (ePOD) 924, a left temple interlock 920 a right 

temple interlock 922, a left smart cord 926 and a right smart cord 928. The left smart cord 926 

couples electrically and mechanically the ePOD 924 to the left temple interlock 920 and the right 

smart cord couples electrically and mechanically the ePOD 924 to the right temple interlock 922. 

[0045] The left temple interlock 920 contains an acoustic cavity, an audio speaker, and an 

acoustic port. The acoustic port for the left audio speaker is indicated at 930. The left smart cord 926 

contains electrical conductors that provide an audio signal for the audio speaker contained within the 

left temple interlock 920. In one or more embodiments, the audio speaker contained in the left 

temple interlock is a micro-projection speaker. Similarly, the acoustic port for the right audio 

speaker is indicated at 932. The right smart cord 928 contains electrical conductors that provide an 

audio signal for the audio speaker contained within the right temple interlock 922. In one or more 

embodiments, the audio speaker contained in the right temple interlock is a micro-projection 

speaker. 
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[0046] In various embodiments, the ePOD 924 contains an electronics unit. The electronics unit 

contains the electronic components and functionality described herein for a temple insert module 

(TIM). In other words, the electronics unit is a TIM mechanically and electrically packaged for use 

in a behind the neck module assembly. 

[0047] Electronics units having different electronic configuration and functionality can be 

swapped in and out of the ePOD in similar fashion to the way different TIMs are swapped into and 

out of a temple of an eyewear device. 

[0048] At 950 a length adjustment is provided to shorten or lengthen the right smart cord and the 

left smart cord. A behind the neck electronics pod (ePOD) 954 is configured with a left smart cord 

956 and a right smart cord 958 exiting the same end of the ePOD 954. Such a configuration of the 

smart cords 956 and 958 permit a slider 960 to move either away from the ePOD or toward the 

ePOD. Moving the slider 960 away from the ePOD 954 shortens the available free length of the 

smart cords 965/958. Moving the slider 960 towards the ePOD 954 increases the available free 

length of smart cords 956/958. 

[0049] In one or more embodiments, in operation when in an "on" state, audio data is streamed 

to the electronics unit in the ePOD 924 and is directed to the left and right speakers for broadcast to a 

user when the behind the neck module assembly is installed on an eyewear device and the user wears 

the eyewear device. 

[0050] Figure 10 illustrates, generally at 1000, a behind the neck module assembly in 

perspective view configured with a wearable device, according to embodiments of the invention. 

With reference to Figure 10, a first sensor 1050 is illustrated on the ePOD 924. A second sensor 

1052 is illustrated incorporated into the right temple interlock 922. A third sensor 1054 is illustrated 

incorporated into the left temple interlock 920. The sensors 1050, 1052, and 1054 can be any of the 

sensors described herein previously described for use in a TIM or directly in electronics built into a 

temple. 

[0051] In the embodiment shown in Figure 10, each temple interlock module, i.e., 920 and 922 

contains a through hole into which a temple of the eyewear is inserted. In this embodiment, the 

temple interlock modules 920 and 922 are made from a compliant material such as an elastomer or 

rubber that permits elongation sufficient for a temple to be inserted therethrough. For example, the 

left temple interlock 920 contains a through hole 1040 into which the left temple 904 is inserted. The 

right temple interlock 922 contains a through hole 1042 into which the right temple 914 is inserted. 

Each of the temple interlocks 920 and 922 are positioned on a pair of compatible eyewear such that 

each of the speaker ports 930 and 932 are positioned in front of and near to a user's ear. Compatible 

20 Attorney Docket No. 1537-003USC1 

Page 231 of 269



eyewear is eyewear that is compatible with the mechanical attachment provided by the temple 

interlocks. 

[0052] Figure 11 illustrates, generally at 1100 and 1150, coupling a temple interlock to a temple 

according to embodiments of the invention. With reference to Figure 11, at 1100 a magnetic temple 

interlock is illustrated. The magnetic temple interlock includes a magnetic region 1108 on a temple 

1102 of an eyewear device. A temple interlock 1104 has a corresponding magnetic region 1106. In 

operation, the magnetic regions 1106 and 1108 are brought together, thereby causing the magnetic 

regions 1106 and 1108 to attract each other which provides a clamping force between the temple 

interlock 1104 and the temple 1102. A port of an acoustic cavity that contains a speaker is illustrated 

at 1110. 

[0053] Another method of clamping is illustrated at 1150. A temple interlock 1152 contains a 

slot 1158 between a first side 1156a and a second side 1156b of compliant material. The geometry of 

1158, 1156a, and 1156b forms a U shape into which a temple of an eyewear device can be inserted. 

The elasticity of the material 1152 provides a releasable coupling between the temple interlock 1152 

and the temple of the eyewear (not shown). An acoustic port of an acoustic cavity that houses a 

speaker is indicated at 1154. 

[0054] Figure 12 illustrates, generally at 1200, coupling a behind the neck module to electronics 

contained within a temple, according to embodiments of the invention. With reference to Figure 12, 

a behind the neck module assembly is coupled to electronics contained within a temple. A portion of 

a behind the neck module assembly is illustrated with a behind the neck electronics pod (ePOD) 

1220, a left smart cord 1222, and a left temple interlock 1210. Any of the electronics contained with 

a temple, as previously described, can be contained directly within a temple without a temple insert 

module (TIM). Or alternatively, the electronics contained with the temple can be electronics that are 

part of a TIM, as indicated optionally at 1204 . In either situation, a temple 1202 is provided with a 

number of electrical contacts indicated at 1206. A corresponding number of electrical contacts 1208 

are provided in the left temple interlock 1210. A mechanical interlock between the temple 1202 and 

the left temple interlock 1210 is provided to make the connection between 1210 and 1202 releasably 

couplable. In one or more embodiments a magnetic coupling is provided near or at the location of 

1206/1208 to provide a releasable coupling thereto. 

[0055] Figure 13 illustrates, generally at 1300, a schematic for combining a behind the neck 

module assembly with temple electronics, according to embodiments of the invention. With 

reference to Figure 13, an outline of an eyewear device is indicated at 1302. The eyewear device 

1302 contains electronics and or electronic pathways in a left temple, a right temple, and a frame 
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chassis. The outline 1302 encompasses the frame chassis, left temple, and right temple. In the system 

depicted in the figure, an electronics path 1308 extends between the left temple and the right temple 

of the eyewear device 1302. 

[0056] The eyewear device contains a left temple insert module (TIM) 1304 located in a left 

temple and a right TIM 1306 located in a right temple. A behind the neck module assembly with 

electronics unit (ePOD) is indicated at 1310. A left smart cord 1312 provides an electrical pathway 

between the ePOD 1310 and the left TIM 1304. A right smart cord 1314 provides an electrical 

pathway between the ePOD 1310 and the right TIM 1306. In various embodiments both the left TIM 

1304 and the right TIM 1306 are configured with one or more wireless communication network 

systems that permit wireless communication between the left TIM 1304 and the right TIM 1306 as 

indicated at 1316. A remote device 1320 is representative of one or more wireless sensors or 

wireless user devices as described above in conjunction with the preceding figures. Wireless 

communication 1322 is accomplished between the remote device 1320 and at least one of the left 

TIM 1304, the right TIM 1306, and the ePOD 1310. All of the electronic system functionality 

described above with respect to a TIM is applicable to an ePOD such as ePOD 1310. 

[0057] In some embodiments, a left temple is not electrically connected to a right temple, in such 

as case the electrical path 1308 is removed from the electrical schematic shown in 1300. 

[0058] Figure 14 illustrates, generally at 1400, a user interface on a behind the neck module 

assembly, according to embodiments of the invention. With reference to Figure 14, a behind the 

neck electronics pod (ePOD) is illustrated at 1402. The ePOD 1402 has a display interface 1404. The 

display interface 1404 can be implemented in various ways in different embodiments. In some 

embodiments the user interface is a tactile surface button. In some embodiments, the user interface is 

implemented with a touch screen, such as a capacitive touch screen presenting one or more controls 

to a user. In some embodiments, the user interface communicates information to a user. In yet other 

embodiments, the user interface communicates information to a person who views the user interface 

1404 from behind the user who is wearing the ePOD 1402. An example of such information is, but is 

not limited to, an emoji, mood status, icon, etc. as indicated at 1406. 

[0059] Figure 15 illustrates, generally at 1500, a block diagram for an electronics unit 

configured for a behind the neck electronics pod (ePOD), according to embodiments of the 

invention. With reference to Figure 15, as used in this description of embodiments, a behind the 

neck electronics unit can be based on a device such as a computer, in which embodiments of the 

invention may be used. The block diagram is a high-level conceptual representation and may be 

implemented in a variety of ways and by various architectures. Bus system 1502 interconnects a 
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Central Processing Unit (CPU) 1504 (alternatively referred to herein as a processor), Read Only 

Memory (ROM) 1506, Random Access Memory (RAM) 1508, storage 1510, audio 1522, user 

interface 1524, and communications 1530. RAM 1508 can also represent dynamic random-access 

memory (DRAM) or other forms of memory. The user interface 1524 can be in various 

embodiments a voice interface, a touch interface, a physical button, or combinations thereof. It is 

understood that memory (not shown) can be included with the CPU block 1504. The bus system 

1502 may be for example, one or more of such buses as a system bus, Peripheral Component 

Interconnect (PCI), Advanced Graphics Port (AGP), Small Computer System Interface (SCSI), 

Institute of Electrical and Electronics Engineers (IEEE) standard number 994 (FireWire), Universal 

Serial Bus (USB), universal asynchronous receiver-transmitter (UART), serial peripheral interface 

(SPI), inter-integrated circuit (I2C), etc. The CPU 1504 may be a single, multiple, or even a 

distributed computing resource. Storage 1510 may be flash memory, etc. Note that depending upon 

the actual implementation of a behind the neck electronics unit, the behind the neck electronics unit 

may include some, all, more, or a rearrangement of components in the block diagram. Thus, many 

variations on the system of Figure 15 are possible. 

[0060] Connection with one or more wireless networks 1532 is obtained via communication 

(COMM) 1530, which enables the behind the neck electronics unit 1500 to communicate wirelessly 

with local sensors, local devices, as well as with remote devices on remote networks. In some 

embodiments, 1532/1530 provide access to remote voice-to-text conversion systems which can be in 

remote locations, for example cloud based. 1532 and 1530 flexibly represent wireless 

communication systems in various implementations, and can represent various forms of telemetry, 

general packet radio service (GPRS), Ethernet, Wide Area Network (WAN), Local Area Network 

(LAN), Internet connection, Wi-Fi, WiMAX, ZigBee, Infrared, Bluetooth, near-field 

communications, mobile telephone communications systems, such as 3G, 4G, LTE, 5G, etc. and 

combinations thereof. In various embodiments, a touch interface is optionally provided at 1524. An 

optional display is provided at 1520. Signals from one or more sensors are input to the system via 

1529 and 1528. Global position system (GPS) information is received and is input to the system at 

1526. Audio can represent a speaker such as a projection speaker or projection micro-speaker 

described herein. 

[0061] In various embodiments, depending on the hardware configuration, different wireless 

protocols are used in the networks to provide the systems described in the figures above. One non-

limiting embodiment of a technology used for wireless signal transmission is the Bluetooth wireless 

technology standard which is also commonly known as IEEE 802.15.1 standard. In other 
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embodiments, the wireless signal transmission protocol known as Wi-Fi is used which uses the IEEE 

802.11 standard. In other embodiments, the ZigBee communication protocol is used which is based 

on the IEEE 802.15.4 standard. These examples are given merely for illustration and do not limit 

different embodiments. Transmission Control Protocol (TCP) and Internet Protocol (IP) are also 

used with different embodiments. Embodiments are not limited by the data communication protocols 

listed herein and are readily used with other data communication protocols not specifically listed 

herein. 

[0062] In various embodiments, the components of systems as well as the systems described in 

the previous figures (such as a behind the neck electronics unit) are implemented in an integrated 

circuit device, which may include an integrated circuit package containing the integrated circuit. In 

some embodiments, the components of systems as well as the systems are implemented in a single 

integrated circuit die. In other embodiments, the components of systems as well as the systems are 

implemented in more than one integrated circuit die of an integrated circuit device which may 

include a multi-chip package containing the integrated circuit. 

[0063] In various embodiments, the descriptions of embodiments provided herein provide 

reconfigurable components for head wearable devices. Reconfigurable components for head 

wearable devices include, but are not limited to, removable temples, removable temple insert 

modules (TIMs), a behind the neck module assembly, an electronics pod ePOD for a behind the neck 

module assembly and removable electronics units for ePOD. 

[0064] In various embodiments, running on the data processing system(s) created with respect to 

various TIMs (800 in Figure 8) or with respect to various behind the neck electronics units (1500 in 

Figure 15) are one or more algorithms that provide useful functionality to a user. These algorithms 

are described below in conjunction with the following figures as procedures or synonymously 

methods and it will be understood by those of ordinary skill in the art that the algorithms may be run 

on hardware that is distributed across the systems in different ways. For example, in some 

embodiments, the algorithm will run on the hardware contained within a TIM or within a behind the 

neck electronics unit. In other embodiments, the algorithm or parts of the algorithm will run on a 

combination of a TIM and a device such as the devices 220, 670, 702, 1320, etc., shown in the 

figures above, or on a combination of a TIM, a device (220, 670, 702, 1320, etc.), and cloud based 

hardware and services available through one or more communication networks as described above in 

conjunction with the preceding figures. Similarly, in other embodiments, an algorithm or parts of the 

algorithm will run on a combination of a behind the neck electronics unit and a device such as the 

devices 220, 670, 702, 1320, etc., shown in the figures above, or on a combination of a behind the 
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neck electronics unit, a device (220, 670, 702, 1320, etc.), and cloud based hardware and services 

available through one or more communication networks as described above in conjunction with the 

preceding figures. 

[0065] Figure 16 illustrates, generally at 1600, a procedure for providing assistance to a user of 

an eyewear device, according to embodiments of the invention. With reference to Figure 16, a 

process starts at a block 1602. At a block 1604, data is received from one or more sensors associated 

with an eyewear device. The eyewear device can be any of the eyewear devices described above, 

such as a modular reconfigurable eyewear device utilizing one or more temple insert modules (TIM) 

or a modularized eyewear device fitted with a behind the neck module assembly. In addition, the 

eyewear device need not be a modularized device, the eyewear device can be an eyewear device 

designed without modularity. 

[0066] The one or more sensors in the block 1604 can be, for example, without limitation any 

sensor or combination of sensors described above, including camera(s), microphone(s), global 

position system (GPS) receiver, a multiaxis inertial measurement unit(s) containing accelerometers, 

gyroscopes, magnetometers, proximity sensor(s), motion sensor(s), gyroscope(s), magnetometer(s), 

display(s), temperature sensor(s), pressure sensor(s), infrared sensor(s), biometric sensor(s), 

biomechanical sensor(s), such as but not limited to Electrodermal Activity (EDA) sensor(s) 

including but not limited to Galvanic Skin Response (GSR) sensor(s), heart rate sensor(s), breathing 

rate sensor(s), etc. Thus, in various embodiments, roll, pitch, heading, position, and velocity of a 

user wearing an eyewear device are available through data output from sensors in the block 1604. 

[0067] At a block 1606 a context of the user is determined. As used in this description of 

embodiments, a context of a user includes one or more of a physical orientation, an activity, and an 

environment that the user is in. A user's context can change as a function of time and can be a 

dynamic property or it can be a static property. Context of a user is described more fully below in 

conjunction with Figure 18. The context is determined with the data received in the block 1604. In 

the block 1608, assistance is provided to the user in a form of feedback through the eyewear device. 

The feedback can be one or more of audio feedback through a speaker embedded in the eyewear 

device, vibration imparted to the user through the eyewear device, and feedback from a device 

located in the user's environment mediated by the eyewear device. At the block 1606, data from the 

one or more sensors is analyzed, for example, tracking head posture and or movement of the user or 

lack of user movement. Based on the analysis of the data, assistance is provided to the user at the 

block 1608 through, for example, a communication to the user. The assistance can be in the form of 

an audio message broadcast from a speaker embedded in the eyewear device to remind the user of a 
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negative condition that the user is experiencing based on an analysis of the context and the data from 

the sensor(s). Negative conditions are conditions in which some detriment to the user might result 

either imminently or at some future time, such as, but not limited to, lack of sufficient frequency of 

movement or maintaining a stationary position of the head for too long a period of time. In this 

example, the detriment is an impairment to the user's biomechanical function. Assistance can also be 

assistance that affirms a positive condition, such as acknowledgment that sufficient head movement 

is occurring, or that sufficient physical activity is occurring. The assistance can be broadcast to the 

user through a speaker or speakers incorporated with the eyewear device. Control of an algorithm 

implementing the process of 1600 can continuously loop as indicated at 1610 to continuously receive 

data at the block 1604, analyze context at the block 1606, and provide assistance as needed at the 

block 1608. Thereby providing real-time assistance to the user based on the user's changing context 

as a function of time. 

[0068] The process stops at the block 1612. A trigger to stop the process at the block 1612 can 

be when the user removes the eyewear device from the user's head. Such an event can be ascertained 

by the system through an output from a proximity sensor, indicating that the user's head is no longer 

proximate to the eyewear device. In another nonlimiting example, the process stops at the block 

1612 when the user moves the temples of an eyewear device into a closed position, thereby shutting 

the system off through a switch triggered by closing a temple(s). Alternatively, the system can be 

powered down by voice command. These examples of initiating the block 1612 are given merely for 

illustration and do not limit embodiments of the invention. 

[0069] Figure 17 illustrates, generally at 1700, receiving data from sensors associated with an 

eyewear device, according to embodiments of the invention. With reference to Figure 17, receiving 

data from sensors 1604 can include, in various embodiments, data from sensors that are embedded in 

the eyewear device at 1702. In addition, data can be received from sensors that are external to the 

eyewear device at 1704. An example of an external sensor is, but is not limited to, a sensor on a 

user's shirt button, measuring tension on the button or a sensor measuring pressure against a user's 

belt estimating abdominal expansion due to food intake. Similarly, an ingestible sensor that more 

accurately estimates caloric intake throughout a period of time can be used in some embodiments. 

Such sensors can be used to provide data that is used by the system to provide assistance to the user 

such as for example, "I think that you might have had enough to eat." 

[0070] Figure 18 illustrates, generally at 1800, context analysis of a user of an eyewear device, 

according to embodiments of the invention. With reference to Figure 18, context analysis is 

illustrated at 1802. Context analysis 1802 includes one or more of a physical orientation indicated at 

26 Attorney Docket No. 1537-003USC1 

Page 237 of 269



1804, a user activity indicated at 1806, and an environment that the user is in, indicated at 1808. 

Some non-limiting examples of a physical orientation 1804 of a user are, but are not limited to, 

sitting, standing, lying prone, inverted, etc. Some non-limiting examples of an activity 1806 of a user 

are, but are not limited to, walking, running, eating, etc. Some non-limiting examples of an 

environment 1808 that that a user is located in are, but are not limited to, automobile, truck, plane, 

train, bicycle, wheelchair, social setting, etc. Some non-limiting examples of social setting are, but 

are not limited to, a solitary setting, a public, etc. 

[0071] Figure 19 illustrates generally at 1900, another procedure for providing assistance to a 

user of an eyewear device, according to embodiments of the invention. With reference to Figure 19, 

a process starts at a block 1902. At a block 1904, data is received from one or more sensors 

associated with an eyewear device. The eyewear device can be any of the eyewear devices described 

above, such as a modular reconfigurable eyewear device utilizing one or more temple insert modules 

(TIM) or a modularized eyewear device fitted with a behind the neck module assembly. In addition, 

the eyewear device need not be a modularized device, the eyewear device can be an eyewear device 

designed without modularity. 

[0072] The one or more sensors in the block 1904 can be, for example, without limitation any 

sensor or combination of sensors described above, including camera(s), microphone(s), global 

position system (GPS) receiver, a multiaxis inertial measurement unit(s) containing accelerometers, 

gyroscopes, magnetometers, proximity sensor(s), motion sensor(s), gyroscope(s), magnetometer(s), 

display(s), temperature sensor(s), pressure sensor(s), infrared sensor(s), biometric sensor(s), 

biomechanical sensor(s), such as but not limited to Electrodermal Activity (EDA) sensor(s) 

including but not limited to Galvanic Skin Response (GSR) sensor(s), heart rate sensor(s), breathing 

rate sensor(s), etc. Thus, in various embodiments, roll, pitch, heading, position, and velocity of a 

user wearing an eyewear device are available through data output from sensors in the block 1904. 

[0073] At a block 1906 a state of the user is determined. A user's state can change as a function 

of time and can be a dynamic property or it can be a static property. A state of a user is described 

more fully below in conjunction with Figure 20 and Figure 21. The state is determined with the data 

received in the block 1904. In the block 1908, assistance is provided to the user in a form of 

feedback through the eyewear device. The feedback can be one or more of audio feedback through a 

speaker embedded in the eyewear device, vibration imparted to the user through the eyewear device, 

and feedback from a device located in the user's environment mediated by the eyewear device. At 

the block 1906, data from the one or more sensors is analyzed, for example, tracking head posture 

and or movement of the user or lack of user movement. Based on the analysis of the data, assistance 
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is provided to the user, at the block 1908, through for example, a communication to the user. The 

assistance can be in the form of an audio message broadcast from a speaker embedded in the 

eyewear device to remind the user of a negative condition that the user is experiencing based on an 

analysis of the state and the data from the sensor(s). A negative condition is one in which some 

detriment to the user might occur either imminently or at some future time, such as, but not limited 

to, lack of sufficient frequency of movement or maintaining a stationary position of the head for too 

long a period of time. In this example, the detriment is an impairment to the user's biomechanical 

function. Assistance can also be assistance that affirms a positive condition, such as 

acknowledgment that sufficient head movement is occurring, or that sufficient physical activity is 

occurring. The assistance can be broadcast to the user through a speaker or speakers incorporated 

with the eyewear device. Control of an algorithm implementing the process of 1900 can 

continuously loop as indicated at 1910 to continuously receive data at the block 1904, determine 

state at the block 1906, and provide assistance as needed at the block 1908. Thereby providing real-

time assistance to the user based on the user's changing state as a function of time. 

[0074] The process stops at the block 1912. A trigger to stop the process at the block 1912 can 

be when the user removes the eyewear device from the user's head. Such an event can be ascertained 

by the system through an output from a proximity sensor, indicating that the user's head is no longer 

proximate to the eyewear device. In another nonlimiting example, the process stops at the block 

1912 when the user moves the temples of an eyewear device into a closed position, thereby shutting 

the system off through a switch triggered by closing a temple(s). Alternatively, the system can be 

powered down by voice command. These examples of initiating the block 1912 are given merely for 

illustration and do not limit embodiments of the invention. 

[0075] The procedure of 1900, ultimately providing assistance to a user, is accomplished without 

actually determining the user's context. For example, in the example given above, the user might be 

in one or more different social settings (different contexts) which were not determined by the 

system. However, the procedure is sufficient to allow the system to determine that the user was 

experiencing a negative condition due to insufficiency of movement and to produce relevant 

assistance for the user that is delivered through the eyewear in order to avoid impairing the user's 

biomechanical function through inactivity. 

[0076] Figure 20 illustrates, generally at 2000, user state analysis of a user of an eyewear 

device, according to embodiments of the invention. With reference to Figure 20, a process starts at a 

block 2002. At a block 2004 a state of a user is determined through utilizing sensors embedded in an 

eyewear device and, in some embodiments, through using sensors that are external to the eyewear 
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device. At a block 2006, assistance is provided to the user by one or more of a synthetic smart agent 

or a real person. Examples of both are provided in conjunction with the discussion below. 

[0077] Figure 21 illustrates, generally at 2100, different user states, according to embodiments 

of the invention. With reference to Figure 21, given for illustration, with no limitation implied 

thereby a user state analysis 2102 can have subcategories of Health 2104, Well Being 2106, Safety 

2108, Cognitive 2110, Physical 2112, and Emotion 2114. Figure 19, Figure 20, and Figure 21, 

taken together form a system that provides a plurality of assistance to a user. For example, a user of 

an eyewear device can be living at his or her home, on a boat, in a recreational vehicle, in an assisted 

living facility, etc. The system so configured with a medication timetable for the user can provide 

assistance to the user in a form of audio communication to remind the user to take medication at 

appointed times. In one non-limiting example, provided merely for illustration, at 11 AM the system 

produces an audio message that instructs the user to take his or her noon time medication before 

lunch. This is one non-limiting example of providing assistance relative to the state of Health 2104. 

[0078] Continuing with an example provided herein, merely for illustration, with no limitation 

implied thereby, the system monitors the user's activity or inactivity. After a predetermined time of 

inactivity is logged by one or more sensors in the eyewear device at a time of day where activity is 

normally recorded, the system makes a determination that the user could be suffering from a 

physical or mental condition (e.g., depressive state, flu, etc.) because of the activity and or inactivity 

patterns that are recorded and analyzed, e.g., sleeping during the day, and notifies the user's son or 

daughter to call the user. The eyewear calls the son or daughter and communicates that the user has 

not moved in a period of time. The user's son or daughter calls the user and the user's state is 

checked or mood is lifted by the personal (physical) contact. The call could be made through a 

telephone in the user's room or directly through the eyewear device configured for telephone calls. 

Alternatively, a synthetic smart agent could be generated by the system to provide a communication 

to the user in such an instance suggesting to the user that it would be a good idea for the user to get 

up and move around. This is one non-limiting example of providing assistance relative to the state of 

Well Being 2106. 

[0079] Continuing with an example provided herein, merely for illustration, with no limitation 

implied thereby, following the telephone contact from the son or the daughter or via the smart agent, 

the user could get up, trip, and then fall. A sensor in the eyewear device, such as for example and 

with no limitation implied thereby a multi-axis inertial measurement unit with embedded 

accelerometers would register a signal from the fall. This signal can be used to alert an appropriate 

person that the user has fallen and needs help. For example, if the user is living in an assisted living 
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facility or nursing home with staff on call, appropriate notification of the fall is lodged with the staff. 

If the user is living independently, a call can be placed to 911 emergency services. Depending on a 

level of system complexity, a user's context can be entered as a setup parameter, determined by 

sensor data, or remain unknown which then requires the system to execute a default response to 

sensor data. This is one non-limiting example of providing assistance relative to the state of Safety 

2108. 

[0080] The system can evaluate the cognitive state of a user though one or more techniques such 

as, but not limited to, comparing an error rate of the voice recognition system while processing the 

user's speech against an historical error rate metric for a given user. If the error rate is exceptionally 

high, this can be an indication that the user has suffered a negative health event such as a stroke. A 

stroke can negatively impact a user's speech such the speech is unintelligible to a voice recognition 

system in the worst case. In addition, thereto, the system can test a user's cognitive state by 

propounding a number of questions to a user. Based on known answers to the questions, the system 

can make an assessment of the user's cognitive state. This is one non-limiting example of providing 

assistance relative to the Cognitive state at 2110. 

[0081] Analysis of a user's posture through sensor data recorded as a function of time permits 

analysis of a user's posture, biomechanics, activity level, etc. Such analysis permits a system to 

compare a user's performance against that of a healthy user in order to render an analysis of the 

user's physical state. Based on such an analysis, corrective assistance can be generated by the system 

and communicated to the user. In the alternative if the user's path in life is consistent with that of a 

healthy state, a form of positive assistance can be generated and communicated to the user, such as, 

but not limited to: "you had a good day today marked by frequent breaks from sitting with 15,000 

steps. Keep up the good work!" This is one non-limiting example of providing assistance relative to 

the state of Physical at 2112. 

[0082] Analysis of a user's emotional state can be quantified through output of one or more 

biometric sensors, such as, but not limited to; heart rate, breathing rate, galvanic skin response, etc. 

Galvanic skin response measures changes in emotional state of a user though changes in skin 

conductivity. These data can be transmitted to and analyzed by health care workers during an 

evaluation of a user's emotional state. Such evaluation can be part of athletic training, administering 

a medical procedure such as a dental procedure, etc. In one or more embodiments, a frequency of 

heightened emotional state might be an indication of mental instability warranting medical 

intervention in order to prevent a negative outcome such as, in a worst case, suicide. A provider of 

medical services could use data on a user's emotional state during, for example, a dental procedure 
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to make the user feel calmer and more relaxed. A galvanic skin response sensor can be located at the 

spots of the eyewear device that come into contact with the user's skin, such as, but not limited to, 

the nose bridge. These are some non-limiting examples of providing assistance relative to the state of 

Emotional at 2114. 

[0083] Figure 22 illustrates, generally at 2200, a procedure that combines user context and state 

for providing assistance to a user of an eyewear device, according to embodiments of the invention. 

With reference to Figure 22, the process 2200 includes both determination of context for the user 

and analysis of a state of the user before assistance is rendered to the user. A process starts at a block 

2202. At a block 2204, data is received from one or more sensors associated with an eyewear device. 

The eyewear device can be any of the eyewear devices described above, such as a modular 

reconfigurable eyewear device utilizing one or more temple insert modules (TIM) or a modularized 

eyewear device fitted with a behind the neck module assembly. In addition, the eyewear device need 

not be a modularized device, the eyewear device can be an eyewear device designed without 

modularity. 

[0084] The one or more sensors in the block 2204 can be, for example, without limitation any 

sensor or combination of sensors described above, including camera(s), microphone(s), global 

position system (GPS) receiver, a multiaxis inertial measurement unit(s) containing accelerometers, 

gyroscopes, magnetometers, proximity sensor(s), motion sensor(s), gyroscope(s), magnetometer(s), 

display(s), temperature sensor(s), pressure sensor(s), infrared sensor(s), biometric sensor(s), 

biomechanical sensor(s), such as but not limited to Electrodermal Activity (EDA) sensor(s) 

including but not limited to Galvanic Skin Response (GSR) sensor(s), heart rate sensor(s), breathing 

rate sensor(s), etc. Thus, in various embodiments, roll, pitch, heading, position, and velocity of a 

user wearing an eyewear device are available through data output from sensors in the block 2204. 

[0085] At a block 2206 a context of the user is determined. As used in this description of 

embodiments, context of a user includes one or more of, a physical orientation, an activity, and an 

environment that the user is in. A user's context can change as a function of time and can be a 

dynamic property or it can be a static property. Context of a user has been described more fully 

above in conjunction with Figure 18. The context is determined with the data received in the block 

2204. 

[0086] At a block 2208 a state of the user is determined. A user's state can change as a function 

of time and can be a dynamic property or it can be a static property. A state of a user has been 

described more fully above in conjunction with Figure 20 and Figure 21. The state is determined 

with the data received in the block 2204. In the block 2210, assistance is provided to the user in a 

31 Attorney Docket No. 1537-003USC1 

Page 242 of 269



form of feedback through the eyewear device. The feedback can be one or more of audio feedback 

through a speaker embedded in the eyewear device, vibration imparted to the user through the 

eyewear device, and feedback from a device located in the user's environment mediated by the 

eyewear device. At the blocks 2206 and 2208, data from the one or more sensors is analyzed, for 

example, tracking head posture and or movement of the user or lack of user movement. Based on the 

analysis of the data, assistance is provided to the user, at the block 2210, through for example, a 

communication to the user. The assistance can be in the form of an audio message broadcast from a 

speaker embedded in the eyewear device to remind the user of a negative condition that the user is 

experiencing based on an analysis of the state and the data from the sensor(s). A negative condition 

is one in which some detriment to the user might occur either imminently or at some future time, 

such as, but not limited to, lack of sufficient frequency of movement or maintaining a stationary 

position of the head for too long a period of time. In this example, the detriment is an impairment to 

the user's biomechanical function. Assistance can also be assistance that affirms a positive 

condition, such as acknowledgment that sufficient head movement is occurring, or that sufficient 

physical activity is occurring. The assistance can be broadcast to the user through a speaker or 

speakers incorporated with the eyewear device. Control of an algorithm implementing the process of 

2200 can continuously loop as indicated at 2212 to continuously receive data at the block 2204, 

determine context at the block 2206, analyze a user's state at the block 2208, and provide assistance 

as needed at the block 2210. Thereby providing real-time assistance to the user based on the user's 

changing context and state as a function of time. 

[0087] The process stops at the block 2214. A trigger to stop the process at the block 2214 can 

be when the user removes the eyewear device from the user's head. Such an event can be ascertained 

by the system through an output from a proximity sensor, indicating that the user's head is no longer 

proximate to the eyewear device. In another nonlimiting example, the process stops at the block 

2214 when the user moves the temples of an eyewear device into a closed position, thereby shutting 

the system off through a switch triggered by closing a temple(s). Alternatively, the system can be 

powered down by voice command. These examples of initiating the block 2214 are given merely for 

illustration and do not limit embodiments of the invention. 

[0088] The procedure of 2200, ultimately providing assistance to a user, is accomplished with 

determining the user's context. Determining user context can increase the relevance of assistance 

that the system provides to the user. For example, in the example given above in conjunction with 

Figure 19, the user might be in one or more social settings (context) which were not determined by 

the system. However, the process of Figure 22 can determine context. Ultimately, the analysis might 
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conclude that indeed the user has been inactive for a prolonged period of time, e.g., the user is 

experiencing a negative condition due to insufficiency of movement. The system might further 

conclude that the user's context justifies the inactivity, and that no assistance is required at the 

present time. In one non-limiting example, given merely for illustration, the system may determine 

that the user is taking an examination and that this is the reason for the inactivity. In such a case, the 

system would not provide the assistance provided in conjunction with the example of Figure 19. The 

system would continue to loop at 2212, acquiring and processing further data at 2204 and 

determining context at 2206 until the context changed, for example the exam ended. Then if the user 

continued the inactivity the system would produce relevant assistance for the user that is delivered 

through the eyewear in order to avoid impairing the user's biomechanical function through further 

inactivity. Thus, in various embodiments, the assistance rendered to the user by the system is refined 

through context determination and user state analysis before assistance is rendered to a user. 

[0089] Figure 23 illustrates, generally at 2300, a procedure that provides different levels of 

assistance to a user of an eyewear device, according to embodiments of the invention. With 

reference to Figure 23, the process 2300 includes both determination of context for the user and 

analysis of a state of the user before assistance is rendered to the user. A process starts at a block 

2302. At a block 2304, data is received from one or more sensors associated with an eyewear device. 

The eyewear device can be any of the eyewear devices described above, such as a modular 

reconfigurable eyewear device utilizing one or more temple insert modules (TIM) or a modularized 

eyewear device fitted with a behind the neck module assembly. In addition, the eyewear device need 

not be a modularized device, the eyewear device can be an eyewear device designed without 

modularity. 

[0090] The one or more sensors in the block 2304 can be, for example, without limitation any 

sensor or combination of sensors described above, including camera(s), microphone(s), global 

position system (GPS) receiver, a multiaxis inertial measurement unit(s) containing accelerometers, 

gyroscopes, magnetometers, proximity sensor(s), motion sensor(s), gyroscope(s), magnetometer(s), 

display(s), temperature sensor(s), pressure sensor(s), infrared sensor(s), biometric sensor(s), 

biomechanical sensor(s), such as but not limited to Electrodermal Activity (EDA) sensor(s) 

including but not limited to Galvanic Skin Response (GSR) sensor(s), heart rate sensor(s), breathing 

rate sensor(s), etc. Thus, in various embodiments, roll, pitch, heading, position, and velocity of a 

user wearing an eyewear device are available through data output from sensors in the block 2304. 

[0091] At a block 2306 a context of the user is determined. As used in this description of 

embodiments, context of a user includes a physical orientation, an activity, and an environment that 
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the user is in. A user's context can change as a function of time and can be a dynamic property or it 

can be a static property. Context of a user has been described more fully above in conjunction with 

Figure 18. The context is determined with the data received in the block 2304. 

[0092] At a block 2308 a state of the user is analyzed. A user's state can change as a function of 

time and can be a dynamic property or it can be a static property. A state of a user has been 

described more fully above in conjunction with Figure 20 and Figure 21. The state is analyzed with 

the data received in the block 2304. At the block 2310, the algorithm determines whether or not the 

context/state combination requires assistance. If the answer is no, then control transfers at 2312 and 

additional data is collected at 2304 and the context and state blocks are revisited until a context and 

state analysis together with current data justifies rendering assistance to the user at 2314. Control 

then passes to the block 2316 and the algorithm determines a level of assistance to render to the user. 

[0093] The algorithm determines at 2318 a level of risk associated with a user's context, the 

user's state, and the current data to determine appropriate assistance to render to the user. This 

determination is done with respect to a combination of predetermined ranges for variables associated 

with the user and in some embodiments, artificial intelligence methods including machine learning 

techniques are applied to a user and the data to improve and to update a personalized analysis 

framework for an individual user. Based on the analysis, a determination of a level of assistance to 

provide to the user is made at the block 2320. The assistance can be in the form of an audio message 

broadcast from a speaker embedded in the eyewear device to remind the user of a negative condition 

that the user is experiencing based on an analysis of the context, state, and the data from the 

sensor(s) and or provided digitally through a compatible application on a smart mobile device or 

computing platform. In addition, thereto, assistance can be in a form of personal assistance, whereby 

the user is contacted by telephone, or personal assistance whereby a person actually comes to the 

user in person based on the context, state, and current form of the data. For example, a user whose 

context is sitting in a wheelchair, activity is eating, environment is indoor setting and whose velocity 

is 15 miles/per/hour (MPH) presents a high level of risk, a runaway wheelchair, thereby justifying an 

all hands-on deck response. For example, audio assistance to the eyewear device and an immediate 

personal visit. 

[0094] Control of an algorithm implementing the process of 2300 can continuously loop as 

indicated at 2322, to receive data at the block 2304, determine context at the block 2306, analyze a 

user's state at the block 2308, and provide assistance as needed at the block 2310/2316. Thereby 

providing real-time assistance to the user based on the user's changing context and state as a 

function of time. Alternatively, criteria can arise at 2324 which stops the process. 
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[0095] The process stops at the block 2324. A trigger to stop the process at the block 2324 can 

be when the user removes the eyewear device from the user's head. Such an event can be ascertained 

by the system through an output from a proximity sensor, indicating that the user's head is no longer 

proximate to the eyewear device. In another nonlimiting example, the process stops at the block 

2324 when the user moves the temples of an eyewear device into a closed position, thereby shutting 

the system off through a switch triggered by closing a temple(s). Alternatively, the system can be 

powered down by voice command. These examples of initiating the block 2324 are given merely for 

illustration and do not limit embodiments of the invention. 

[0096] Figure 24 illustrates, generally at 2400, a system for providing assistance to a user of an 

eyewear device, according to embodiments of the invention. With reference to Figure 24, an 

eyewear device is illustrated at 2402. The eyewear device 2402 is configured with embedded sensors 

2404, 2406, through 2408. An optional local sensor 2412 is illustrated that can function as part of the 

sensors that are in communication with the eyewear device 2402. In one or more embodiments 

sensor 2404 is a camera pointing to a left direction relative to a user, sensor 2406 is a camera 

pointing forward of the user, and sensor 2408 is a camera pointing to a right side of a user. 

Individually or together, outputs from one or more cameras are used to determine a context for the 

user through image analysis. Image analysis along with other sensor data such as microphone data 

can be used by a system to determine a context for a user, such as but not limited to a football game, 

a bar, a library, etc. Remote hardware and services are illustrated by 2414 that can engage one or 

more persons 2416 to provide assistance to a user of the eyewear 2402. Assistance to a user is 

indicated as audio feedback 2410 that is broadcast to the user via one or more speakers embedded in 

the eyewear 2402. 

[0097] The one or more persons 2416 can be a family member(s), a professional person such as 

doctor, nurse, nursing home personnel, etc. providing assistance to the user responsive to the 

system's output from analysis of sensor data with one or more of user context, user state or the 

combination of sensor data with user context and user state as described above in conjunction with 

the preceding figures. 

[0098] As described herein, in various embodiments, eyewear devices are described that provide 

various types of assistance to a user. By using one sensor or a plurality of sensors embedded within 

an eyewear device or sensors used within the eyewear device's sensor system (embedded as well as 

external sensors) a user's context and or state are determined, and relevant assistance is generated 

and provided to the user to correct a negative condition or to enhance a positive condition. Within 

several nonlimiting examples, provided merely for illustration, and with no limitation implied 
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thereby, an eyewear device tracks posture and movement of a user's head and then provides 

reminders (assistance) to the user for the context of: (1) the user is playing a video game and his or 

her head is nodding down while playing resulting in incorrect posture that can harm the neck. The 

system provides a reminder (assistance) of the potential harm and makes a suggestion to alleviate a 

negative health outcome from the activity. (2) The user's head is leaning to one side and is not 

centered. The user might not even be aware of such a misalignment. The system provides a reminder 

(assistance) of the potential harm and makes a suggestion aimed at alleviating a negative health 

outcome from the activity. (3) Incorrect posture is detected for a period of time. The system provides 

a reminder (assistance) to the user recommending periodic stretches to alleviate potential negative 

health outcome from the activity. (4) Reminders (assistance) can be generated in preventive fashion 

to avoid a negative future outcome. Such as when a user is engaged in an activity that spans a long 

time. In order to avoid fatigue, in one or more embodiments, the system provides assistance to the 

user such as placing a phone call to the user. For example, in one non-limiting example provided 

only for illustration, the system can generate an audio communication that is broadcast in the 

embedded speaker that communicates: "you have been driving for seven hours I think that you might 

need a cup of coffee, there is an exit coming up in 10 miles it might be a good idea to take a break at 

that exit." (5) Movements and positions of a user's head are monitored during driving. Certain head 

angles held for a prolonged period of time can indicate an unsafe condition, such as the user has 

fallen asleep, in various embodiments, the system provides assistance to "wake the user up." Such 

assistance can be in a form of an audio broadcast through an embedded speaker(s), vibration of the 

eyewear through a built-in transducer that provides vibration. Illumination of the user's eye, via a 

display incorporated with the eyewear. In some embodiments, the eyewear is in communication with 

one or more of the vehicle's systems, such as a horn, configured as external sensors or external 

device. The algorithm, in such a case, uses the vehicle's horn to wake the user up in order to avoid a 

negative condition such as an accident. Accordingly, in various embodiments, the reminders 

(assistance) can be audio reminders broadcast to the user through embedded speaker(s) and or 

reminders via a display such as a heads-up display described above, or reminders provided through 

external sensors that are in communication with the eyewear system. 

[0099] Accordingly, the procedures described herein describe a user by a number of dimensions 

that are expressed by the data, the context, and the state of the user as a function of time. Within a 

range of a given set of dimensions, positive conditions or safe zones exist. Similarly, within the 

range of possible dimensions, negative conditions and potentially unsafe zones exist. In some 

embodiments, the safe zones and the unsafe zones are known a priori. In other embodiments, the 
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safe zones and the unsafe zones are learned over time and are not known a priori. And in some 

embodiments, the safe zones and unsafe zones are a combination of information that is known a 

priori and is learned information over time. The safe zones and unsafe zones are used during 

analysis of the data to formulate relevant assistance to a user based on data collected, and one or 

more of a user's context and a user's state. The procedures are flexible and can be used for any 

context and or state, and any data relevant to a user. 

[00100] For purposes of discussing and understanding the different embodiments, it is to be 

understood that various terms are used by those knowledgeable in the art to describe techniques and 

approaches. Furthermore, in the description, for purposes of explanation, numerous specific details 

are set forth in order to provide a thorough understanding of an embodiment. It will be evident, 

however, to one of ordinary skill in the art that an embodiment may be practiced without these 

specific details. In some instances, well-known structures and devices are shown in block diagram 

form, rather than in detail, in order to avoid obscuring various embodiments. These embodiments are 

described in sufficient detail to enable those of ordinary skill in the art to practice the invention, and 

it is to be understood that other embodiments may be utilized, and that logical, mechanical, 

electrical, and other changes may be made without departing from the scope of the present invention. 

[00101] Some portions of the description may be presented in terms of algorithms and symbolic 

representations of operations on, for example, data bits within a computer memory. These 

algorithmic descriptions and representations are the means used by those of ordinary skill in the data 

processing arts to most effectively convey the substance of their work to others of ordinary skill in 

the art. An algorithm is here, and generally, conceived to be a self-consistent sequence of acts 

leading to a desired result. The acts are those requiring physical manipulations of physical quantities. 

Usually, though not necessarily, these quantities take the form of electrical or magnetic signals 

capable of being stored, transferred, combined, compared, and otherwise manipulated. It has proven 

convenient at times, principally for reasons of common usage, to refer to these signals as bits, values, 

elements, symbols, characters, terms, numbers, or the like. 

[00102] It should be borne in mind, however, that all of these and similar terms are to be 

associated with the appropriate physical quantities and are merely convenient labels applied to these 

quantities. Unless specifically stated otherwise as apparent from the discussion, it is appreciated that 

throughout the description, discussions utilizing terms such as "processing" or "computing" or 

"calculating" or "determining" or "displaying" or the like, can refer to the action and processes of a 

computer system, or similar electronic computing device, that manipulates and transforms data 

represented as physical (electronic) quantities within the computer system's registers and memories 
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into other data similarly represented as physical quantities within the computer system memories or 

registers or other such information storage, transmission, or display devices. 

[00103] An apparatus for performing the operations herein can implement the present invention. 

This apparatus may be specially constructed for the required purposes, or it may comprise a general-

purpose computer, selectively activated or reconfigured by a computer program stored in the 

computer. Such a computer program may be stored in a computer readable storage medium, such as, 

but not limited to, any type of disk including floppy disks, hard disks, optical disks, compact disk-

read only memories (CD-ROMs), and magnetic-optical disks, read-only memories (ROMs), random 

access memories (RAMs), dynamic random access memories (DRAM), electrically programmable 

read-only memories (EPROM)s, electrically erasable programmable read-only memories 

(EEPROMs), FLASH memories, magnetic or optical cards, RAID, etc., or any type of media 

suitable for storing electronic instructions either local to the computer or remote to the computer. 

[00104] The algorithms and displays presented herein are not inherently related to any particular 

computer or other apparatus. Various general-purpose systems may be used with programs in 

accordance with the teachings herein, or it may prove convenient to construct more specialized 

apparatus to perform the required method. For example, any of the methods according to the 

embodiments can be implemented in hard-wired circuitry, by programming a general-purpose 

processor, or by any combination of hardware and software. One of ordinary skill in the art will 

immediately appreciate that the embodiments can be practiced with computer system configurations 

other than those described, including hand-held devices, multiprocessor systems, microprocessor-

based or programmable consumer electronics, digital signal processing (DSP) devices, set top boxes, 

network PCs, minicomputers, mainframe computers, and the like. The embodiments can also be 

practiced in distributed computing environments where tasks are performed by remote processing 

devices that are linked through a communications network. 

[00105] The methods herein may be implemented using computer software. If written in a 

programming language conforming to a recognized standard, sequences of instructions designed to 

implement the methods can be compiled for execution on a variety of hardware platforms and for 

interface to a variety of operating systems. In addition, the embodiments are not described with 

reference to any particular programming language. It will be appreciated that a variety of 

programming languages may be used to implement the teachings of the embodiments as described 

herein. Furthermore, it is common in the art to speak of software, in one form or another (e.g., 

program, procedure, application, driver...), as taking an action or causing a result. Such expressions 
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are merely a shorthand way of saying that execution of the software by a computer causes the 

processor of the computer to perform an action or produce a result. 

[00106] It is to be understood that various terms and techniques are used by those knowledgeable 

in the art to describe communications, protocols, applications, implementations, mechanisms, etc. 

One such technique is the description of an implementation of a technique in terms of an algorithm 

or mathematical expression. That is, while the technique may be, for example, implemented as 

executing code on a computer, the expression of that technique may be more aptly and succinctly 

conveyed and communicated as a formula, algorithm, or mathematical expression. Thus, one of 

ordinary skill in the art would recognize a block denoting A+B=C as an additive function whose 

implementation in hardware and/or software would take two inputs (A and B) and produce a 

summation output (C). Thus, the use of formula, algorithm, or mathematical expression as 

descriptions is to be understood as having a physical representation in at least hardware and/or 

software (such as a computer system in which the techniques of the present invention may be 

practiced as well as implemented as an embodiment). 

[00107] Non-transitory machine-readable media is understood to include any mechanism for 

storing information (such as program code, etc.) in a form readable by a machine (e.g., a computer). 

For example, a machine-readable medium, synonymously referred to as a computer-readable 

medium, includes read only memory (ROM); random access memory (RAM); magnetic disk storage 

media; optical storage media; flash memory devices; except electrical, optical, acoustical or other 

forms of transmitting information via propagated signals (e.g., carrier waves, infrared signals, digital 

signals, etc.); etc. 

[00108] As used in this description, "one embodiment" or "an embodiment" or similar phrases 

means that the feature(s) being described are included in at least one embodiment of the invention. 

References to "one embodiment" in this description do not necessarily refer to the same 

embodiment; however, neither are such embodiments mutually exclusive. Nor does "one 

embodiment" imply that there is but a single embodiment of the invention. For example, a feature, 

structure, act, etc. described in "one embodiment" may also be included in other embodiments. Thus, 

the invention may include a variety of combinations and/or integrations of the embodiments 

described herein. 

[00109] While the invention has been described in terms of several embodiments, those of skill in 

the art will recognize that the invention is not limited to the embodiments described but can be 

practiced with modification and alteration within the spirit and scope of the appended claims. The 

description is thus to be regarded as illustrative instead of limiting. 
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What is claimed is: 

1. A method to provide assistance to a user through an eyewear device, comprising; 

receiving first data from a first sensor, the first sensor is incorporated into the eyewear 

device, the first sensor measures a parameter related to the user; 

analyzing a state of the user, wherein the analyzing uses the first data; and 

providing assistance to the user, the assistance is in a form of feedback, and the feedback is 

related to the state. 

2. A method to provide assistance to a user through an eyewear device, comprising: 

receiving first data from a first sensor, the first sensor is incorporated into the eyewear 

device, the first sensor measures a parameter related to the user; 

determining a context of the user, wherein the determining uses the first data during the 

determining; and 

providing assistance to the user, the assistance is related to the context. 

3. The method of claim 2, wherein a first element of the context is a physical orientation of the 

user. 

4. The method of claim 3, wherein a second element of the context is an activity that the user is 

doing. 

5. The method of claim 3, wherein a third element of the context is the user's environment. 

6. The method of claim 2, wherein the assistance is in a form of audio communication for the 

user. 

7. The method of claim 2, further comprising: 

receiving second data from a second sensor, the second sensor is an external sensor and the 

determining uses both the first data and the second data. 

8. A computer readable storage medium storing program code for causing a data processing 

system to perform steps comprising: 

receiving first data from a first sensor, the first sensor is incorporated into an eyewear device, 

the first sensor measures a parameter related to a user; 

determining a context of the user, wherein the determining uses the first data; and 

providing assistance to the user, the assistance is related to the context. 

9. The computer readable storage medium of claim 7, wherein a first element of the context is a 

physical orientation of the user. 

10. The computer readable storage medium of claim 8, wherein a second element of the context 

is an activity that the user is doing. 
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11. The computer readable storage medium of claim 8, wherein a third element of the context is 

the user's environment. 

12. The computer readable storage medium of claim 7, wherein the assistance is in a form of 

audio communication to the user. 

13. The computer readable storage medium of claim 7, further comprising: 

analyzing a state of the user, wherein the analyzing uses the first data and the assistance is 

related to both the state and the context. 

14. The computer readable storage medium of claim 12, further comprising: 

receiving second data from a second sensor, the second sensor is an external sensor and the 

determining uses both the first data and the second data. 

15. A system for execution by a data processing system to provide assistance to a user through an 

eyewear device, comprising: 

a voice interface, the voice interface has a microphone and a speaker, the voice interface to 

receive user commands and to provide assistance to the user; 

a sensor data input, the sensor data input to receive sensor data; 

a processor, the processor is in electrical communication with the voice interface and the 

sensor data; and 

a computer program for processing the sensor data, the computer program and the processor 

to cause the data processing system to perform steps comprising: 

receiving first data from a first sensor, the first sensor is incorporated into the 

eyewear device, the first sensor measures a parameter related to the user; 

determining a context for the user wherein the determining uses the first data; 

analyzing a state of the user, wherein the analyzing uses the first data; and 

providing assistance to the user, the assistance is related to the context and the state. 

16. The system of claim 14, wherein the analyzing considers a category selected from the group 

consisting of health, wellbeing, safety, cognitive, physical, and emotional. 

17. The system of claim 15, wherein the assistance is designed to help the user correct a negative 

condition. 

18. The system of claim 15, wherein the assistance is designed to help the user by encouraging a 

positive condition. 

19. The system of claim 17, the system further comprising: 
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a device, the device is external to the eyewear device, the device is in electrical 

communication with the eyewear device and the device is used to provide the 

assistance to the user. 

20. The system of claim 14, the steps further comprising: 

receiving second data from a second sensor, the second sensor is an external sensor, the 

determining uses both the first data and the second data and the analyzing uses both 

the first data and the second data. 

21. The system of claim 14, the steps further comprising: 

receiving third data from a plurality of embedded sensors, the determining uses both the first 

data and the third data and the analyzing uses both the first data and the third data. 
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Abstract of the Disclosure: 

Systems, apparatuses, and methods are taught that provide assistance to a user through an eyewear 

device. Data is received from a first sensor. The first sensor is incorporated into an eyewear device. 

The first sensor measures a parameter related to the user. A state of the user is analyzed using the 

data. Assistance is provided to the user. The assistance is in a form of feedback, and the feedback is 

related to the state of the user. The assistance can also be related to a context of the user and a state 

of the user. The context of the user is determined from the data. 
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Attorney Docket Number 1537-003USC1 Small Entity Status Claimed X  

Application Type Nonprovisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) 25 Suggested Figure for Publication (if any) 0 

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

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

i 
Application number of the previously 
filed application 

Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 

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

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

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: ® Customer Number 0 US Patent Practitioner O Limited Recognition (37 CFR 11.9) 

Customer Number 145340 
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Application Number 

Title of Invention EYEWEAR SYSTEMS, APPARATUS, AND METHODS FOR PROVIDING ASSISTANCE TO A USER 

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 Remove 

Application Number Continuity Type Prior Application Number 
Filing or 371(c) Date 

(YYYY-MM-DD) 

Continuation of 16736593 2020-01-07 

Prior Application Status Patented Remove 

Application 
Number Continuity Type Prior Application 

Number 
Filing Date 

(YYYY-MM-DD) Patent Number 
Issue Date 

(YYYY-MM-DD) 

16736593 Continuation in part of 16711340 2019-12-11 11796833 2023-10-24 

Prior Application Status Expired Remove 

Application Number Continuity Type Prior Application Number 
Filing or 371(c) Date 

(YYYY-MM-DD) 

16711340 Claims benefit of provisional 62778709 2018-12-12 

Prior Application Status Remove 

Application Number Continuity Type Prior Application Number 
Filing or 371(c) Date 

(YYYY-MM-DD) 

16711340 Claims benefit of provisional 62873889 2019-07-13 

Prior Application Status Remove 

Application Number Continuity Type Prior Application Number 
Filing or 371(c) Date 

(YYYY-MM-DD) 

16736593 Claims benefit of provisional 62789818 2019-01-08 

Prior Application Status Remove 

Application Number Continuity Type Prior Application Number 
Filing or 371(c) Date 

(YYYY-MM-DD) 

16736593 Claims benefit of provisional 62873889 2019-07-13 

Additional Domestic Benefit/National Stage Data may be generated within this form 
by selecting the Add button. 

Add 
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This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDX)I  the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1). 

Application Number Country' Filing Date (YYYY-MM-DD) 

Remove 

Access Code' (if applicable) 

US 

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 AIA. 
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Application Number 
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Authorization or Opt-Out of Authorization to Permit Access: 

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

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

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

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

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

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

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

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

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

B. Applicant DOES NOT  authorize the USPTO to transmit to the EPO any search results from the instant patent 
 application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 
application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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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 Remove 

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

Clear 

O Assignee O Legal Representative under 35 U.S.C. 117 ED Joint Inventor 

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

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

Name of the Deceased or Legally Incapacitated Inventor: 

If the Applicant is an Organization check here. 

Organization Name Solos Technology Limited 

Mailing Address Information For Applicant: 

Address 1 Unit 211, 2/F, Photonics Center 

Address 2 No. 2 Science Park East Avenue, Hong Kong Science 

City Hong Kong State/Province 

Country' HK Postal Code 

Phone Number Fax Number 

Email Address 

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

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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Assignee 1 

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

Remove  

If the Assignee or Non-Applicant Assignee is an Organization check here. X  

Organization Name 
Solos Technology Limited 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 Unit 211, 2/F, Photonics Center 

Address 2 No. 2 Science Park East Avenue, Hong Kong Science 

City Hong Kong State/Province 

Country i HK Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be within this form by generated 
selecting the Add button. 

Add 

Signature: Remove 
 

NOTE: This Application 
Data Sheet is 
subsection 2 
also be signed 

This Application 
entity (e.g., corporation 
patent practitioner, 
power of attorney 

See 37 CFR 

Data Sheet 
submitted with the 
of the "Authorization 

in accordance with 
Data Sheet 

must be signed in accordance with 37 CFR 1.33(b). However, if this 
INITIAL filing of the application and either box A or B is not checked 

Application 
in 

this form must 

is a juristic 
signed by a 
have been given 

or Opt-Out 
37 CFR 1.14(c). 

must be signed 

of Authorization to Permit Access" section, then 

by a patent practitioner if one or more of the applicants 
is two or more joint inventors, this form must be 

applicant, or one or more joint inventor-applicants who 
on behalf of all  joint inventor-applicants. 

signatures and certifications. 

or association). If the applicant 
all  joint inventors who are the 

(e.g., see USPTO Form PTO/AIA/81) 
1.4(d) for the manner of making 

Signature /KEEGAN CALDWELL/ Date (YYYY-MM-DD) 2023-11-22 

First Name Keegan Last Name Caldwell Registration Number 73731 

Additional Signature may be generated within this form by selecting the Add button. Add 
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This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent 
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information 
is 35 U.S.C. 2(6)(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 the Freedom of 
Information Act requires disclosure of these records. 

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 CooperationTreaty. 

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. 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. 

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

9. 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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New Applications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d) 
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement 
Receipt will establish the filing date of the application 

National Stage of an International Application under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C. 
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage 
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for an 
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security, 
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application. 
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