PTO/AIA/15 (03-13)
Approved for use through 01/31/2014, OMB 0651-0032
.S, Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE

Under the Paperwork Redugtion Act of 1995 no persons are reguired to respond fo a collection of Information unless it displays 3 valid OMB control number

UTl LlTY Attorney Docket No. 043508-0439886
PATENT APPLICATION Frst Named mventor | Allan VISITACION et al.
T R A N S M lTT A L Title SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTRUT DEVIGE
(Only for new nanprovisional applications under 37 CER 1.53(b)) Express Mail Label No. J

APPLICATION ELEMENTS

See MIPEP chapter 600 concerning utflity patent application contents.

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

ADDRESS TO:

1. [j Fee Transmittal Form
(PTO/SB/17 or equivalent)

2. D Applicant asserts small entity status,
See 37 CFR 1,27

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

4, E/] Specification [Total Pages 45 ]
Both the claims and abstract must start on a new page.
(See MIPEP § 608.01(a) for information on the preferred arrangement)

5.[¥] Drawing(s) (385 U.S.C. 113)  [Total Sheets B ]

6. Inventor’s Oath or Declaration [Total Pages 10 ]
(including substitute statements under 37 CFR 1.64 and assighments
serving as an oath or declaration under 37 CFR 1,63(e})

a. D Newly executed (orlginal or copy)
b. A copy from a prior application {37 CFR 1.63(d))

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

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

D Landscape Table on CD

9, Nucleotide and/or Amino Acid Sequence Submission
(If applicable, items a. — ¢. are required)

a. D Computer Readable Form (CRF)
b, D Specification Sequence Listing on:
I D CD-ROM or CD-R (2 coples); or

II.D Paper

C. |:| Statements verifylng identity of above copies

ACCOMPANYING APPLICATION PAPERS

10. D Assignment Papers

{cover sheet & document(s))
Name of Assignee

11.[ ] 37 CFR 3.73(c) Statement
{when there is an assignee)

12. D English Translation Document
(if applicable)

Information Disclosure Statement
(PTO/SB/08 or PTO-1449)

[:l Copies of citations attached
14. l:] Preliminary Amendment

15, D Return Receipt Postcard
~ (MPEP § 503) (Should be specifically itemized)
16. D Certified Copy of Priority Document(s)
(if forelgn priority is clalmed)

17, D Nonpublication Request
Under 35 U.5.C. 122(b){2)(B}{(1). Applicant must attach form PTO/SB/35
of equivalent.

18.[ | Other:

D Power of Attorney

13.[v]

Interest in the matter. See 37 CFR 1.46(b)_.

*Note: (1) Benefit claims under 37 CFR 1,78 and foreign priority claims under 1,55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C, 111, the application must contain an ADS specifying the applicant if the applicant is an
asslgnee, person to whom the inventor Is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

The address assoclated with Customer Number: 93383

OR D Correspondence address below

Name

Address

Clty State Zip Code

Country n ng\ Telephone Email
(" signature . /M\ Date July 24, 2015 )
e | EMily T. Bell omey ey | 47,418 )

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality Is governed by 35 U.S.C, 122 and 37 CFR 1.11 and 1,14, This collection Is estimated to take 12 minutes to complete,

including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the Individual case, Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

If you need assistance In completing the form, call 1-800-PT0-9199 and select option 2,
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Docket Number: 043508-0439886 PATENT APPLICATION
Client Reference: IMM413C1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In Re the Application of: Group Art Unit: Unassigned
Allan VISITACION et al.
Application No.: New Examiner: Unassigned
Filed: July 24, 2015 Confirmation No.: Unassigned

For: SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P. O, Box 1450
Alexandria, VA 22313-1450

Dear Commissioner:;

Pursuant to 37 CFR 1.56, the attention of the Patent and Trademark Office is hereby directed to the
references listed on the attached PTO-1449. 1t is respectfully requested that the information be expressly
considered during the prosecution of this application, and that the references be made of record therein and
appear among the “References Cited” on any patent to issue therefrom. Applicant respectfully requests the
Examiner return an initialed copy of the enclosed Form PTO-1449 to Applicant with the next Office
communication to indicate that the references have been considered, per MPEP § 609,

This Information Disclosure Statement is being filed (a) within three months of the U.S. filing date of
this non-CPA application, OR (b) before the mailing date of the first Office Action on the merits in the present
application. No certification or fee is required.

Respectfully Submitted,
PILLSBURY WINTHROP SHAW PITTMAN LLP

Emily T. Bell
Registration Number 47418
Customer Number: 93383
Date: July 24, 2015
Telephone: (703) 770-7900
Facsimile; (703) 770-7901
P.O. Box 10500
McLean, VA 22102
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FORM PTO-1449

To: U.S. Department of Commerce

(modified)

(PW FORM PAT-1449)
Patent and Trademark Office

INFORMATION DISCLOSURE STATEMENT

BY APPLICANT

Date: July 24, 2015

Atty. M# Client Ref.
Dkt. No.
043508 0439886 IMM413C1

inventor(s): Allan VISITACION et al,

Appin. No.: New

Filing Date: July 24, 2015

Page l 1 |of

1 |

Examiner: Unassigned

Group Art Unit; Unassigned

U.S. PATENT DOCUMENTS

Examiner's

Document Date Name Class |Sub Filing
Initials® Number MM/YYYY [(Family Name of First Inventor) Class Date
(if appropriate)
AR |2012/0242698 09/2012  |HADDICK et al.
BR |2013/0314303 11/2013 _|OSTERHOUT et al.
CR 7,584,158 09/2009  |IWAKI et al.
DR |[2010/0007474 01/2010 __|BEHM et al.
ER [2013/0342570 12/2013  |KINNEBREW et al.
FR [2010/0079356 04/2010 _ |HOELLWARTH
GR
HR.
IR
JR
KR
LR
MR
NR |
CR
PR
FOREIGN PATENT DOCUMENTS English Translation
’ Abstract Readily
Document Date Country Inventor Name Available
Number MM/YYYY
Enclosed [No |Enclose {No
QR
RR
SR
TR
UR
OTHER (Including in this order Author, Title, Periodical Name, Date, Pertinent Pages, etc.)
VR
WR
XR
YR
Examiner Date Considered:
*EXAMINER:  Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation if

not in conformance and not considered. Include copy of this form with next communication to Applicant.
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Atty Dkt IMM413 PIOIAINGT (08-12)
Approved for use through 01/34/2014, OMB 0651.0032

U.8, Patent and Trademark Office; U.8. DERPARTMENT OF COMMERCE
Under the Papework Raduction Aot of 1998, no persons are required to respond to a collsclion of Information uniess 1 displays a valid OMB cortrol number.

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76) ‘

o omosas s -
mm———— e

e o | WEARABLE HAPTIC DEVIGE

As the below named Inventor, | herehy declare that:

This declaration  [_]  The attached application, or
Is directed to:

Xl United States application or PCT International application number 13/841,551

flled on March 15, 2013,

The above-ldentified application was made or authorized to be made by me.

[ believe that | am the orlginal inventor or. an original joint inventor of a clalmed Invention In the application.

I heraby acknowledge that any wiliful false staterent made In this declaration is punishable under 18 U.8.C. 1001
by fine or Imprisonment of not more than five (B) years, or both,

WARNING:

Petitioner/applicant is cautloned to avold submitting personal information in documents filed In a patent application thal may
contribute to identity theft, Personal Informatlon such as soclal security numbers, bank account numbars, or credit card numbers
(other than a checlc or cradit card authorization form PTO-2038 subimitted for payment purposes) ls never racuired by the USPTO
to stpport a pelition or an application. If this type of parsonal information Is Included In documents submitted to the USPTO,
petitioners/applicanis should conslder redacting such personal information from the documents before submitting them to the
UBRTO. Petitioner/applicant is advised that the recerd of a patent application Is available to the public after publication of the
application (Lnless a non-publication request in compllance with 37 CFR 1.213(a) Is made in the application) or Issuance of a
patant, Furthermors, the record from an abandoned application may also be available to the public if the appllcation Is

referanced in a published application or an Issued patent (ses 37 CFR 1,14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retalned in the application flle and thersfore are not publicly available,

LEGAL NAME OF INVENTOR

/ /
Inventor: AllanVisifhejbn Date (Optional): >/ 18,13

Signature: ;’{ (e
T o

Note: An application data sheel (PTO/SB/14 or aquivalent), Including naming the enlire Inventive entily, must accompany this form.
Use an additional PTO/AIAIQ1 form for each addltional Inventor,

This collaction of Informatlon Is recuired by 35 U,8.C. 116 and 37.CFR 1.63. The Information s required to obtaln or retain a beneflt by the publle whieh is to file (and
by the USPTO to process) an applicalion. Confidentiality s governad by 38 U.8.C. 122 and 87 CFR 1.11 and. 1,14, This colleation is estimated 1o take 4 minute to
complete, ineluding gathering, proparing, and submiiting the completed application form to the USPTO. Thne will vary dapending upon the Individual case, Any
tommenta on the amouit of ima you require to complete this form and/or suggestions for redusing this burden, should be sent (o the Chief Informalion Offiver, U.S.
Patent and Trademark Offlce, U.&. RDepariment of Commerce, P.O, Box 1460, Alexandrla, VA 22313-1460, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS, SEND TO: Commissioner for Patonts, P,O, Box 1450, Alexandria, VA 223131480,

If you need assistance In pompleling the form, call 1-800-PTO-9199 and seleal opllon 2,

Amerienn LegnlNet Ine. ‘5}
W Lonusiech D som Qg
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Atty Dkt. IMM413

PTOIAIAIDT (0812)

Approved for uae throuigh 01/31/2014, OME 0851-00%2

U8, Patent and Tradermark Office; L. 8, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, ro persons are raquired fo respond to a collection of nformation unless 1 displays a valld OMB contral number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)
N 4

e o+ |WEARABLE HAPTIC DEVIGE

As the below named inventor, | hereby declare that;

This declaration [  The attached application, or
Is directed to;
Unlted Stales application or PGT International application number 18/841,551

e e ey

The above-identified application was made or authorlzed to he made by me.

I believe that | am the original Inventor or an arlginal Joint Inventor of & clalmad Invention In the application,

[ hereby acknowledge that any wiliful false statement made in this declaration is punishable under 18 U.8.6. 1001
by fine or Imprisonment of not more than five (5) years, or both,

WARNING:

Petitioner/applicant is cautlonad to avoid submitting personal informatlon In documents filsd In & patent application that may
contribute to ldentity theft, Personal Information such as social securlty numbers, bank account numbers, or credlt eard numbers
(other than a check or credit card authorization form PTC-2038 submitted far payment purposes) is never requirad by the USPTO
to support a petition or an application. If this type of personal information Is Included In documants submitted to the UEPTO,
petitionersfapplicants should consider redacting such personal information from the dacuments before submitting them to the
UBPTQ. Petitioner/applicant Is advised that the record of a patent application Is availabls to the public after publication of the
application (Unless a non-publication request in compliance with 37 CFR 1.213(a) Is made in the application) or lssuance of a
patent, Furthermore, the record from an abandonad application may also be available to the public if the application Is

referenced in a published application or an fssued patent (see 37 CFR 1,14). Chacks and credit card authorization forms
PTQ-2038 submitted for payment purposes are not retained in the application file and therefore ars not publicly avallable,

LEGAL NAME OF INVENTOR

Inventor; Trevor Jones Date (Optional) ;
o
Signature: _ (A tbe L jx@/md/w
Id

Note: An applicalion data sheet (PTO/SB/4 or equivalent), Including naming the entire inventive entity, must accompany this form,
Use an addlilonal PTOIAIAOT form for eaoh adailional Inventor,

This collaction of informalon Is required by 36 U.8.G. 118 and 87 CFR 1.63, Tha information is required to obtaln or retaliy a benafit by tha public which ig to file (and
by the USPTO to pracess) an applicallon. Confidentiality is govarned by 35 (.8.C. 122 and 37 CFR 1,11 and 1,14, This collection s sstimaled to take 1 minute to
complate, ineluding gathering, preparing, and submiting the somploted applioation form lo the LUSPTQ. Tima will vary dapanding upen the individual case, Any
commanls on the amount of time you require to complate this form andior suggestions for recucing this burden, ahould be sent to the Chist Informalion Officer, U.8,
Patent and Trademark Office, U8, Department of Commarce, P.O. Box 1450, Alexandrta, VA 223481460, DO NOT SEND FEES OR COMPLETED FORMS TO
THI8 ADDRESS. BEND TO: Commissloner for Patents, P,0, Box 1450, Alexandrla, VA 223131450,
If you need assistance in compieling the form, call 1-800-PT0-9199 and seloct oplion 2.
Awmerlean LegniNet, fne. 3)
sy Pt lahL i con G
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Atty Dkt IMM413 PTOIAIAOT (08-12)

Approved for use through 01/31/2014. DMB 0861-0032
U.8, Patant and Trademark Office; U8, DEPARTMENT OF COMMERGE
Undet the Paperwerk Reduction Aot of 1996, no persons are required (o respond 10 a callection of Information unlens It displays & valid OM8 control numbar,

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA BHEET (37 CFR 1.76)

e of | WEARABLE HAPTIC DEVICE

As the below named inventor, | hereby declare that;

This declaration  []  The attached application, or
ls directad to:
X United States application or PCT Internatlonal application number 13/84 1,851

filed on March 15, 2013,

The above-ldentified application was made or atthorized to be made by me.

| belleve that | am the original inventor or an original joint inventor of a claimad invaniion In the application,

| heraby acknowledge that any willful false staterment made in this declaration Is punishable under 18 U.8.C. 1001
by fing or imprisonment of not more than five (8) years, or both,

WARNING:

Patitioner/applicant is cautioned to avold aubmitting parsonal Information in documants filed In & patent application that may
contrihute to Identity theft, Parsonal information such as soclal seclitity numbers, bank gcoount numbers, or cradit card numbers
(other than a chack or credit card authorization form PTO-2088 submitted for payment purposes) is never requlred by the USPTQ
to support a petition or an application, If this type of personal Information Is included in documents submitted Yo the USPTO,
petitioners/applicants should conslder redacting such personal information from the documents befors submitting them to the
UBPTO. Petitloner/applicant Is advised thal the record of a patent applisation Is avallable to the public after publication of the
application (unlass a non-publicalion request In compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent, Furthermore, the recerd from an abandoned application may also be available to the public If the application is

refarenced in a published application or an lssuad patent (see 37 CFR 1.14), Checks and credit card awthorization forms
PTO-2038 submitted for payment purposes are nof retained in the application file and tharefore are nol publicly availabla.

LEGAL NAME QOF INVENTOR

L/ /
(nventor: Ranie| Gregory Parker Date (Optional) ; I3

et s e

Blgnature) .z

t

Note: An applicalion data sheet (PFTO/SB/4 or aqulvaleni),.lncludlng naming the entire Inventiva entlly, must accompany this form.
Use an additional PTO/AIAQT form for aach additional inventor,

This aolleution of Information ts required by 38 U.S.C, 116 and 37 CFR 1,63 The Information fs required to oblaln or ratain & banefit by the public whiah is o fils (and
by the USFTO fo progess) an applicalivn, Confitientlallty ls govarned by 36 U.8,C, 122 and 87 GFR 1,11 afd 1,14, This colfaction ls estimated lo take 1 minute to
complete, including gathering, preparing, and sibriliing the completed application form fo the USPTO. Time will vary depending upon the tndividual case, Any
comments on the amount of ime you require to complate this form andfor suggestions for reducing this burden, should be sent {0 the Chief Informalion Qfficer, \1.&.
Patent and Trademark Offlee, U,S, Depariment of Commares, 2.0, Box 1460, Alexandria, VA 223131460, DO NOT SEND FEES OR COMPLETED FORMS TQ
THIS ADDRESS, SEND TO: Commlgsioner for Patents, P.Q, Box 1480, Alexandria, VA 22313-1450,
i If you need assistance In completing the farm, eall 1-800-RTQ-9199 and selegt option 2.
[Amorlmu LegralNey, Inp | ]
sy, Foons\Werhlow, o %
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Atty Dkt. IMM413 ' BTQIAAIT (06-12)

Approved for tse through 01/31/2014, OMB 0651-0082
U.8, Patent and Trademark Offioe; V.S, DEFARTMENT OF QOMMERCE
Undier the Paperwork Reduttion Act of 1996, no persons are required to reapond to a collsstion of Informatlon unless 1 displays a valld OMB aonirol number.

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

?;,if,'sn‘ifon WEARABLE HAPTIC DEVICE

As the below named inventor, | hereby declare that:
This declaralion  |]  The attached application, or

la diracted to:
[ United States application or PCT international application number 13/841 561

flled on March 18, 2013,

The ghove-ldentified application was made or authorlzed to be made by me.

I belleve that | am the original Inventor or an original joint inventor of a claimed Invention In the application,

| hereby acknowledge that any wiliful false statement made In this declaration s punishable under 18 U.8.0. 1001
by fine or Imprisonment of not more than five (8) years, or both,

WARNING:

Petitioner/applicant s cautioned to avold submitting personal information in documents flled In a patent application that may
sontribute to identity theft, Personal information such as soclal securlty numbers, bank account numbers, or credit oard numbers
(other than a check or credlt card authorizatlon form PTO-2038 submitted for payment purposes) (s never requirad by the USPTO
to support a petition or an applicatlon, If this type of parsonal information Is Includad in documents submitted to the USPTO,
petitioners/applicants should conslder redacting such personal information from the documents bafere submitting them to the
USPTQ. Petitioner/applicant is advised that the record of a patent application Is avallable to the public after publication of the
application (unless a nan-publication recquest in compllance with 87 CFR 1.213(a) Is made In the appllcation) or lssuance of a
patent. Furthermore, the record from an abandoned application may also ba avallable to the public If the application is

referanced in a published application or an lssued patent (see 37 CFR 1,14), Checks and oradit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application flle and therefore are not publicly available,

LEGAL NAME OF INVENTOR

Inventor: Kohel imoto Data (Optional) :

e e .
e M
Signature: MM

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the ehtire Inventive eritity, must aacompany this form.
Use an additional PTO/AIA/O1 form for each additional Inventor,

This colioctlon of information ls required by 36 US.C. 118 and 37 CFR 1,83, The informalion is reguirad io obtain or retain a benefit by the public which is ta file (and
by the USRTO to process) an appllcation. Conlidantlallty is governed by a5 U.8,C, 122 and 87 CFR 1,11 and 1,14, This colleotion Is estimated 1o take 1 minute to
aomplate, Insluding gathering, preparing, and submitting the eompleted application form to e USPTO. Time wil vary doponding upen the Individuat case. Any
comments on the amount of time you raguire to complete this form and/or suggestlons for radusing this burden, should be sent to the Ghlef Information Officer, U.S,
Pateni and Trademark Offlos, U.8, Rapariment of Gommeres, P.0, Box 1450, Alexandria, VA 22313-1480, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS, SEND 'TO: Gommissioher for Patents, PO, Box 1450, Alexandria, VA 22313450,
it you need assistance In completing the form, aall 1-800-PTO-0199 and saloct option 2,
[4\!!101!‘1(!1"\ LapadNel, Ing. 4 }

et Suyms Aok love g 4
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TA
Atty Dkt. IMM413 PTOMAOT (06-12]
. Approved for ugs through 01/31/2014, OMB 0861.0032
U.8. Patent and Trademark Oflice; U8, DEPARTMENT OF GOMMERGE
Under the Paparwork Reduclion Acl of 1996, no persens ara raquired to respond lo a sollection of information unlass It tisplays @ valid OMB conlrol number

RECLARATION (37 CFR 1.63) FOR UTILITY QR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

prtiba st . e
Mok A s R

T ot |WEARABLE HAPTIC DEVICE

As the below named inventor, | herehy declare that

This declaration  [C]  The attached application, or
I8 directed to;

AN AU

filed on March 18, 2013,

The above-identified application was made or authorized to be made by me.

{ belleve that I am the orlginal inventor or an original joint iInventor of & claimed nvention in the application,

[ hereby acknowledge that any willful false statement made In this declaration is punlshable under 18 U,$.G. 1001
by fing or imprisonment of not more than flve (5) years, or both,

WARNING:

Pelitioner/applicant Is cautioned to avold submitting personal information in documents filed In & patent application that may
contribute to identity theft. Personal Information such as social securlly numbers, bank acoount numbers, or credit card numbers
(other than & check or cradlt card authorization form PTO-2038 subrritted for payment purposes) s never required by the USRPTO
to support a petition or an application, If this type of personal Information is included In documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal Information from the documents before submitling them to the
UBPTQ. Pelitioner/applicant Is advised that the record of a patent application s available to the public after publication of the
applicalion (unless a nor-publication request in compliance with 37 CFR 1.213(a) Is made In the application) or issuance of a
patent. Furthermaere, the record from an abandoned application may also be avallable to the public if the application is

rafarenced In a published application or an issued patenl (see 37 CFR 1.14). Checks and cradit card authorizalion farms
PTO-2038 submitlad for paymenl purposes are nol retalnad in the application flle and therefore ara not publicly available,

LEGAL NAME OF INVENTOR

Inventor: Keith Reed ., / /:j"}"’/ Date (Optional) :
i
Signature: g@ % ,/A?WW
. ra '/M' =

Note; An applicalion dala sheel (PTO/SB/14 or equivalent), ncluding haming the entire inventive entity, must accompany this form.
Use an additional PTO/AIA/T form for @ach addillonal Inventor.

This collaction of information is required by 36 U 8 C. 115 and 37 CFR 1 83 The Informialion 1 tequired Lo obtain of retain a banefit by (he public whieh is o fils (and
by the UBPTO to process) an application Confidentiality is govermnaed by 36 U S G 122 and 37 GFR 1 11 and 1 14 This collestion 1s ashmaled to lake 1 minule (o
sornplale. meluding galhaning, preparing. and subimitling be compleled applicalion form (o the USPTO Time will vary depending upen the individusl case. Any
sonents an the amoeunt ol ime you require 1o gomplete this form andior suggestions for reducing this burdan, shotld be sent 1o the Chial Informalton Officer. U §
Patent and Trademark Offics. U § Oeparimaent of Comimarce, P & Box 1480, Alexandria, VA 223131450 DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS SEND TO: Commissioner for Patents, P.0. Box 1460, Alexandria, VA 223131450,

1 pou e ARKISIRNCE 1t ¢ oaplahng e (o w8 1R800 TORI00 it ot ophion
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Atty Dkt IMM413 PTOIAAM (05121
Anprovad for use through H1/34/2014, OMB 06510032

U8, Rafonl and Tradematk Qiffes; U8, DEPARTMENT OF COMMERCE

Undar the Paparwark Reduction At of 1998, no porsons are tetuired ke respond ta w osflotion of Information unless § displays a valld OMB contrel numbes,

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

e ot | WEARABLE HAPTIC DEVIGE

As the balow named ventor, | hereby daclare that:
This declaration  []  The attached application, or

ie diraoted to: .
B United States application or PCT International application number 13/84:1,881

filed on March 46,2018,

The above-dentified applioation was made or authorized to be made by me,

| ballove that | am the orlginal Inventor or an origingl joint inventor of & olalmad Invention in the application,

| hareby acknowledge that any wiltful false staternent made In this declaratlon Is punishable under 18 1.8.02, 1004
by fine or imprisonment of not imore than five (8) years, or both,

WARNING:

Fatitioner/appilcant ls cautloned to avoid submitting personal information In decuments filed In a patent application that may
contribute to dentity theft, Personal Information such as soulal seourity numbars, bank account numbers, or eredit card numbets
{other than a chack or aredit oard authorzation fonm PTO-2088 submitied for payment purposes) is never reguired by the USPTO
to support a petition oran application, if this type of peraonal Information is included i doclments submitted to the USPTO,
petitlonersfapplicants shuuld consider redacting such personal information from the dosuments befora subraiting them to the
USPTO, Petltioner/applivant iy advised that the record of a patent appliuation is avallable to the publio after publication of the
gpplication (Unless & non-publication raquest In compliance with 37 CER 1.213(a) is made in the applloation) or issuancs of a
patenl, Furthermore, the rasord from an abandoned application may also be avallable t the publio If the application Is
rafarencad in a publlehed application or an lesued patent (see 37 GFR 1.14), Checks arigd credit card authorizatlon forms
PTO-2088 submitted for paymant purposes are not retalned in the application file and tharefors are not publicly avallable,

LEGAL NAME OF INVENTOR

Inventor: Jgaica E, Ferro Date (Optional) | '1”5/”3'0/ (%

e

Jantiey
(‘OI
Y 7 -

!
;
\,

Note: An application data sheet (FTO/SBIM4 or equivalent), Including niming the entirs inventive entity, must acoompaty this form,

S Y .
Signature; [{4 L0 Qf;? w’m”&f‘f !af/w
A\

tJse an addiional PTO/AIAY form for sach addiliona! Inventor.

Thts coliaction of information is requirad by 38 U,8.C, 118 and 37 GFR 1,68, The information fu regulred 1o obtaln or refaln o banefii by the public which s to il (and
by thy YSPTO o process) an application. Confidantiuity 14 govemad by 38 U.8.C, 122 and 37 CFR 1,91 and 1,14, This collection 1s wstimatisd 1o take 1 minule io
gomplete, including gottiedng, prapating, and submiting the conpatad applicalion form te the USPTO. Time will very deptading upon the Individual case, Any
commaiits an the amaunt of tme yout riqulre to complute this tom and/er suggestions for reducing thie burdan, should be sert to tha Chief Information Officer, U5,
Palont and Trademurk Qlitge, 1,8, Deparment of Cammaras, 11,0, Box 1450, Alexandiis, VA 220184460, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. BEND TO: Commlasionar for Fatents, P.O. Box 1460, Aloxandria, VA 22818+1480,

If you need assislancs fn gomploling Hia Yorm, call 1-600-PTO-9188 pod selvst option 2. [

Ameriean LagalNel g 3
i LA s g
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Atty Dkt, IMM413 PTOIAIAO1 (0617)

Approvad for use through 04/31/2014 OMB D854.0032
U.8. Palent ang Trademark Office; U.8. DEPARTMENT OF GOMMERGE
Undgr he Paperwork Reduction Acl of 1996, ne persons are required to respond to # vollection of mlormation unless It displaya a val OMB conirol numbser

DECLARATION (37 CFR 1,63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLIGATION DATA SHEET (37 CFR 1,76)

i 1 AV Iyt e T T w—
s P M e e o P T T ash i v et hAN i

Title of

Ag the below named Inventor, | herehy deolare thal
This declaration  [[]  The attached application, or
s directed to: 5
X  Untted States application or PCT International application number 13/841,851

fled on Margh 18, 2013,

The above-ldentiied application was made or authorlzed to be made by me.

NIRRT,

I belleve that | am the original Inventor or ar original joint inventor of a dlalmed ihvention In the application,

I hereby acknowledge that any willful false statement made In this declaration fs punishable under 18 U.8.C. 1001
by fine or Imprigonment of not more than five (8 years, or both,

WARNING:

Petllonerapplicant Is cautionad to aveld submitting personal information In dosuments fled In a patent application that may
contribute to identlty theft. Personal information such as soclal sscurity numbers, bank account numbers, or credit card numbers
(other than a check or eradit card authorizallon form PTO-2038 submitted for payment purposes) Is naver required by the USPTO
to support & petition or an application. If this type of personal information is ineluded In documents submitted to the USPTO,
petitloners/applicants should conslder redacting such personal tnformation from the documents befora submitting tham to the
USPTO, Pefltionar/applicant Is advised that the record of & patent appllcation Is avallable to ihe publle after publication of the
application (unless & non-publicaion request in compllance with 87 CFR 1,213(a) Is made in the appllcation) or Issuance of a
patent. Furthermare, the racord from an abandoned application may also be avallable to the public if the application is
referenced i a published application or an lssued patant (see 37 GFR 1.14), Checks and credit card authorization forms
PTO-2038 submitted for paymant purpoaes are not retalted in the application file and therefore are not publicly available,

LEGAL NAME OF INVENTOR

lnventor: Aaron Kapelus Date (Optional) : /\{Bﬁl [ 2oy
Slgnature! /,4 i ,/4/,1“4/\/

Note: An application dala sheet (PTO/SB/14 or squivalent), induding naming the entire nvaniive entity, must accompany this form,
Use an additional PTQ/AIAN form for sach addilional Inventor,

Thia colleclion of informalion 1s requiread by 36 U.8.C. 115.and 87 CFR 1,63, The inlamiétion Is rayuired 1o oblein or fetain 8 banefil by e public which is (o flle (ang
by tha USPTO to process) an applloation Confldentiality i governad by 56 U.8 €. 122 and 37 CER 1,11 and 1.14. Tis cofleation is aatimaled (¢ lake 1 minute lo
complele, including pathedng, preparing, and submitting the completed application form 1o the USPTO. Time will vary depanding upon tha Indiwdusl case Any
commants on the amatnt of ima you reguira o gomploele this form and/or suggestions for reducing ihis burdan, should be sent 1o tha Chiel Information Olfleer, U &,
Patant and Trademark Offive, U.8 Depariment of Commeras, P.Q, Box 1450, Alexandna, VA 223151450, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS, SEND TO: Commissionar for Patents, P.O, Box 1480, Alexandria, VA 223131450,
’ If you need assislance in vompleling the form, call 1-800RTO-9169 and sefec] ophion &,
[»\meﬂrnn LegnINel; e, @]

sy oimety ok Fow eon
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Atty Dkt IMM413 PTOIMADT (06-42)

Appraved for use through 01/31/2014, OMB 0861-0032
, U.8. Patent and Trademark Offfce; U.8, DEPARTMENT OF GOMMERCE
Under the Paperwork Reduction Act of 1985, na persons ara requirad to respond 1o a coliection of information unless It displays a valld OMB control number,

DECLARATION (37 CFR 1,63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1,76)

fe of | WEARABLE HAPTIC DEVICE

Aa the below named Inventor, | hereby declare that:
This decleration  []  The attachad application, or

Is directed to!
Xl United States application or PCT international appllsation number 13/841.551

filed on March 15, 2013.

The above-identified application was made or authorized to be mads by me.

[ halieve that | am the original Inventor or an original juint inventor of a clalimed invention In the application,

| hareby acknowledgs that any willful false stetement made In this declaration Is punishable under 18 U.S.C. 1001
by fine or Imprisonment of not more than five (5) years, or both,

WARNING:

Petitioner/applicant s cautioned to avoid submitting personal Information In documents filed in a patent appllcation that may
sontribute to ldentity theft, Personal iInformation such as soolal securlty numbers, bank account numbers, or credit card numbears
{other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never requlrad by the USPTO
to support a petitlon or an application. [f this type of personal Information is included in documents submitted to the USPTO,
petitionaralapplicants should conslder radacting such personal Information from the documents before submitting them to the
USPTO, Petitioner/applicant Is advised that the record of a patent application is available to the public after publioation of the
appllcation (unless a non-publication request In compllance with 37 CFR 1.213(a) is made In the application) or lssuance of a
patant. Furtharmore, the record from an ahandoned application may also be available to the public if the application is

referenced in a published application or an Issued patant (see 37 CFR 1.14), Chaoks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retalned In the application fite and therefore are not publicly avaliable,

LEGAL NAME OF INVENTOR

inventor: Nell Olien Date (Optonel): 4/ ‘%; /17

Signature: ’///:’/M ml‘

Note: Ant application data sheel (PTO/SBM4 or equivalent), Including naming the entire Inveniive entity, must accompany this form.
Use an additional PTO/AIAQY form for pach additional Inventor,

This gellealion of information fa raquired by 36 U,8.C. 114 and 37 OFR 1.63, The Informatien [s raquirad to oltaln or retaln a bansfit by he public which is 1o fil {angd
by the UBPTO to procass) an applicalion. Confldentlality Is govemed by 35 U.8.0, 122 and 47 GER 1,11 and 1,14, This collection is astimaled Lo take 1 minie o
cormplate, including pathering, preparing, and submitting the complatad application form o the USPTO. Time will vary depending upon the Individual cane, Any
comments on the amaunt of tima you require (o complele this form and/or suggestions for redusing this burdan, should be sent {o the Chief Information Offlcer, U.8.
Patent and Trademark Qffice, U.8, Papariment of Commerce, P.Q. Box 1460, Alaxandria, VA 22313-1460. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS, BEND TO: Commissioner for Patents, R,0. Box 1480, Alexandrla, VA 223131480,

If you need assistance In completing the fortn, vall 1-800-PTO-8199 and select option 2, L
L4

A wserican LegaiNet, e, ot
www FasiVarkBlow com G
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Atty Dkt. IMM413 PTOAIA (0612
Approvad for use thiough 01/81/2014, OMB. 0651-0002

) L8, Patent and Tratlamark Offloe; .8, DEPARTMENT OF COMMEROE

Under the Paporwork Raduction Aot of 1986, no persons aré raqulrad (o respond lo a collantlon of Information unless I displays a valld OMB gontrol number,

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

=

e of | WeARABLE MAPTIC DEVICE

As the below named inventor, | hereby declare that:

This declaration ]  The atlached application, or
ia directed to:
United 8tates applleation or PGT Intemational application number 13/841,861

flled on March, 15, 2013,

The above-identified application was made or authorized to be made by me,

I ballave that | am the original inventar or an orlginat jeint Inventor of a clatmed Invention In the application,

F hersby acknowledge that any willful false statement made In this declaration is punishable undar 18 U.8.G. 1001
by fine or imprisonment of not more than flve (5) years, or both,

WARNING:

Petitloner/applicant ls cautioned o avold submltting personal information in documents filed In & patent applieation that may
cohtribute 1o Identity theft. Personal Informatlon such as soclal securlty numbars, bank account numbers, or eredit card numbers
(other than a check or credit card authorizatlon form PTO-2088 submitted for paymant purposes) is never requirad by the USPTO
to support & petition or an application. If this type of personal Information 1s Included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal Information from the documents before submitting them to the
USPTO, Petitloner/applicant is advised that the record of a patent application ls avallable to the public after publication of the
application (unless a non-publication request in compilance with 37 CFR 1,213(a) Is made In the applioation) or Issliance of &
patent, Furthermors, the record from an abandoned application may also be avallable to the public If the applioation i

referenced in & published application or an lssuad patent (see 37 CFR 1,14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retalned in the application file and therefore arg not publioly available,

LEGAL NAME OF INVENTOR

o

Inventor; Danny A, Gr,qfrt'“”“"w\% - /)
Slgnature! ™ ) . (/ 2
. Y ol

S Ty
%3

T T

44/) e AI)W/ 2,20l

DY————

Nota: An applicatlon dala sheet (PTO/SB/14 or aqul algm),ﬁlngudlng narning the entire inventive entity, muosl accompany this form,
Use an additional PTOMNAIT form for each additional inventor,

This gollection of informatlon fe raquired by 86 U.8,C, 115 and 87 CFR 1,63, The Informalion Is renulred to oblaiti or relain a berefl by he publie which Is Lo file (and
by the UBPTO lo process) an application. Gonfidentlality is governed by 86 U,6.C, 122 and 37 CFR 1,11 and 1,14, This collection Is setimated (o take 1 minute to
compléte, Including gathering, prepaning, and submitiing the completed application form to the USPTO, Time wil vary depending ugon tha individual case. Any
somments on the amount of time you require o complele this form and/or suggestions for reducing 1hls burden, should be sant (o the Chief Infarmation Officer, U.8,
Patenl and Trademark Office, 1.8, Depariment of Cormeree, .0, Box 1480, Aloxandria, VA 22313-1460. DO NOT SEND FEES OR GOMPLETED FORMS TQ
THIS ADDRESS. SEND TO: Commisaloner for Patents, PO, Box 1480, Alexandria, VA 22313.1450,

I you need asshitance In completing the form, call 1-B00-PTO-9199 and select opfion 2, [

Amerigim LogniNel, Ine,
vy PomsdurkFnscom Qe
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Atty Dkt, IMM413 PTOIAIAT (08+12)

Approvad for use through 04/31/2014, QOMB 0654-0032
U8, Patent and Trademark Oifice; U.S, DEPARTMENT OF COMMERGE
Undar the Papaiwork Raductian Act of 1985, no parsans are required to respond to.a collestion of Information unless it diaplays s valid OMB control number,

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

Title of
invention

WEARABLE HAPTIC DEVICE

As the helow named inventor, | hereby declare that;

This declaration  [[]  The attached application, or
is directed to: .
X United States application or PCT international applieation number 13/84 1,561

filed on March 18, 2013,

The above-identified application was made or authorlzed to be made by me.

{ believe that | am the orlginal invantor or an original joint inventor of a claimed invention in the application.

| hereby acknowiedge that any willful false statement made In this declaration Is punishable under 18 U.8.C, 1001
by fine or Imprisonment of not more than flve (5) years, or both,

WARNING:

Patitioner/applicant Is cautioned to avold submitting personal information In documents filed in & patent application that may
sontribute to identity theft. Personal information such ss soclal security numbers, bank account numbers, or credit card numbers
{other than a check or cradit card authorlzation form PTO.2038 submitted for payment purpeses) Is never required by the USPTO
to support a petition or an application, If this type of parsonal information Is included In documents submitted 1o the USPTO,
petitioners/applicants should consider redacting such personal information from the documents hafore submitting them to the
USPTO, Petitioner/spplicant (s advised that the record of a patent application is avallable to the public after publication of the
application (unless a non-publication request In compliance with 37 CFR 1.213(a) Is made In the applicatlon) or Issuancs of a
patent. Furthermore, the regord from an abandoned application may also be available to the public If the application i

referenced in & published application or an Issusd patent (see 37 CFR 1.14), Chacks and cradit card authorization forms
PTO-2038 submitted for payment purposes are net retalned in the application fie and therefore are not publicly avaliable.

LEGAL NAME OF INVENTOR

A
i e,
ot

) Date (Optional) :

Inventor Robert Lacrolx y/" "

/ '\% // -
Signature /;,/w ') %{//ww/

pree’
&
[ //»»/
T
g
LI T /
o A
’%’%ﬁ(w»
N

Note: An application data sheet (PTO/8B/14 or equivaient), Including naming the entire inventive entity, must aecormpany this form,
Use an additional PTO/AIA/D1 form for each additional Invenior.

This collection of Information i requlrad by 36 U.8.C. 116 and 87 GFR 1.63, The informafion is raquired to oblain of retaln a bensfil by the public which Is o file {and
by the USPTO to process) an applieallon, Confittlentiality s governed by 36 U,8.C. 122 and 87 CFR 1,11 and 1,94, This colleation s estinyled to take 1 minule to
complete; Inoluding gathering, preparing, and submitting the complelad application form to the DSPTO, Time will vary depending upon the individual case, ARy
comments on the amount of ime you require o complete this form andfor suggastions for reduaing this burden, should be sent 1o tha Chief Infarmation Offloer, U8,
Patent and Trademark Offlee, U.8, Dapartmant of Commerse, P.O, Box 1450, Alexandrla, VA 22013-1450, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS, SEND TO:! Gommissioner for Patents, P,0O. Box 1450, Alexandris, VA 223131450,

If you head assistance in compleling the Yarm, call'1-800-PT0O-0198 and seleat option 2,

Ameriean LegalNot, Inn, !
M Formg WorkVigw.com Qg
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SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application is a continuation application claiming the benefit of priority of

United States Patent Application Serial No. 13/841,551, filed March 15, 2013, the entire content

of which is incorporated herein by reference.

FIELD
[0002] The present invention relates to a system with a wearable device, a second device,
and a haptic output device that is configured to generate feedback based on an event that occurs

in an environment related to the wearable device and/or the second device.

BACKGROUND

[0003] Augmented reality devices provide an augmented reality environment in which
physical objects in a physical space are concurrently displayed with virtual objects in a virtual
space. Various augmented reality devices recognize specific codes (e.g., QR codes) disposed on
physical objects and display one or more virtual objects in a view that includes the physical
objects augmented with the virtual objects based on the specific codes. Other augmented reality
devices can recognize speciﬁc, known physical objects using image recognition such as by
transmitting images to a server that performs the image recognition.

[0004] Despite advances in augmented reality systems, the ability to interact with an
augmented virtual environment is limited. Providing useful feedback to the user is also limited.
In addition, recognizing objects in the virtual reality environment may be computationally

intensive and reduce usability in many instances.

SUMMARY

[0005] The disclosure relates to a wearable device that is configured to generate feedback
based on an event that occurs in an environment related to the wearable device. The wearable
device may comprise, for example, a processor configured to generate a control signal
representative of an event occurring in an environment related to the wearable device and at least

a first haptic output device disposed at a first position at the wearable device, where the first
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haptic output device may be configured to provide haptic feedback based on the generated
control signal.

[0006] The wearable device may comprise, for example, a processor, an input component, a
feedback component, a communicétion port, an imaging component, a storage, and/or other
components. The input component may be configured to receive an input such as, for example, a
button press, a gesture, voice command, and/or other input. The feedback component may be
configured to provide feedback via the wearable device. The communication port may include
an interface through which a communication channel may be maintained with, for example, a
server, and/or other devices. The imaging component such as a camera may be configured to
image the physical space related to the wearable device. In some implementations, the imaging
component of the wearable device may comprise a camera, an infrared detector, and/or another
image recording device. The storage of the wearable device may store data related to events
[0007]  In some implementations, the processor of the wearable device may be configured to
execute one or more modules, including, for example, an event handler module, a control signal
generation module, a feedback control module, a comrhunication module, an object recognition
module, and/or other computer program modules. The event handler module may be configured
to detect whether an event occurs in the environment related to the wearable device. The control
signal generation module may be configured to receive information relating to an event and
generate a control signal. The control signal may be representative of the event occurring in an
environment related to the wearable device. The feedback control module may be configured to
receive a control signal and cause the feedback component to provide feedback. The
communication module may be configured to facilitate communication between the wearable
device and another device. The object recognition module may be configured to recognize
physical objects in the physical space related to the wearable device.

[0008] The event may include, for example, an indication of a physical object within a
predetermined proximity of the wearable device, an indication of an environmental condition
occurring in the environment, an indication of a change in an environmental condition occurring
in the environment, an indication of a movement of an object within a predetermined proximity
of the wearable device, an interaction between the wearable device and an object in the

environment, an indication that the wearable device recognizes an object in the environment, a
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navigation event, and/or another event occurring in an environment related to the wearable
device.

[0009] In some implementations, the feedback control module may be configured to provide
the control signal to the feedback component. In some of these implementations, the control
signal may be directly applied to the feedback component to cause the feedback. In some
implementations, the feedback control module may be configured to determine a feedback signal
based on the received control signal. In these implementations, the feedback control module
may consult a lookup table to determine the feedback signal based on the received control signal.
[0010] The communication module may be configured to facilitate communication between
the wearable device and another device such as, for example, a server, and/or other devices that
may be in communication with the wearable device. The communication module may be
configured to provide a wired or wireless communication channel for communication between
the wearable device, the server, and/or another device. In some implementations, the processor
may be configured to receive a signal representative of an event occurring at another computing
device via a wireless or wired communication channel of the communication module.

[0011] In some implementations, the object recognition module may be configured to
recognize objects in a physical space. The object recognition module may communicate with the
imaging component and the storage of the wearable device to recognize an object in the physical
space. For example, the object recognition module may receive visual data captured from the
| imaging component and may process the visual data to determine whether one or more objects
exist in the captured visual data. The object recognition module may compare the captured
objects that exist in the visual data with objects stored in the storage.

[0012] The input component may be configured to receive an input such as, for example, a
button press, a gesture, voice command, and/or another type of communication. The input may
be communicated, by the processor, to another device such as, for example, server and/or another
device in communication with the wearable device, via the communication channel. For
example, the input component may include a touch pad, a touch screen, a mechanical button, a
switch, an audio receiver, such as a microphone, and/or another input component that can receive
an input,

[0013] In some implementations, the feedback component may comprise one or more haptic

output devices configured to provide haptic feedback, one or more visual devices configured to
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provide a visual feedback, one or more audio devices configured to provide an audible feedback,
and/or another device that produces feedback.

[0014] The haptic output device may include an actuator, for example, an electromagnetic
actuator such as an Eccentric Rotating Mass (“ERM”) in which an eccentric mass is moved by a
motor, a Linear Resonant Actuator (“LRA”) in which a mass attached to a spring is driven back
and forth, or a “smart material” such as piezoelectric, electro-active polymers, or shape memory
alloys, a macro-composite fiber actuator, an electro-static actuator, an electro-tactile actuator,
and/or another type of actuator that provides a physical feedback such as a haptic (e.g.,
vibrotactile) feedback. The haptic output device may include non-mechanical or non-vibratory
devices such as those that use electrostatic friction (ESF), ultrasonic surface friction (USF), or
those that induce acoustic radiation pressure with an ultrasonic haptic transducer, or those that
use a haptic substrate and a flexible or deformable surface, or those that provide projected haptic
output such as a puff of air using an air jet, and so on.

[0015]  The visual device may be configured to generate a visual feedback such as visible
light at the wearable device. For example, the visual feedback may visually indicate the
occurrence of an event in an environment related to the wearable device.

[0016] The audio device may be configured to generate audio feedback such as one or more
sounds at the wearable device. For example, the audio feedback may audibly indicate the
occurrence of an event in an environment related to the wearable device.

[0017] The feedback component may be configured to receive one or more signals (e.g., one
or more control signals or one or more feedback signals) from the feedback control module.
Based on the one or more signals, the one or more haptic output devices, one or more visual
devices, one or more audio devices, and/or other feedback components may provide feedback via
the wearable device.

[0018] The communication port may be »conﬁgured to establish a communication channel
with another device. The communication port may maintain an interface through which a
communication channel may be maintained with another device such as, for example, a server,
and/or other devices that may be in communication with the wearable device. In some
implementations, a control signal may be received via the communication channel, which may

include a wired or a wireless communication channel.
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[0019]  Insome implementations, the wearable device may comprise a sensor. The sensor
may be configured to sense one or more environmental conditions related to the wearable device.
[0020] In some implementations, the wearable device may be a wearable augmented reality
(*AR”) device configured to generate an augmented reality (“AR”) environment comprising both
an augmented reality space and a physical space. The wearable AR device may comprise, for
example, an imaging device configured to image the physical space, one or more processors
configured to generate the augmented reality space coincident with the physical space, recognize
at least one physical object in the physical space and augment the physical object with one or
more virtual objects in the AR space, determine an event associated with the AR environment,
and generate a control signal based on the determined event, and at least a first haptic output
device disposed at a first position at the wearable AR device, where the first haptic output device
may be configured to provide haptic feedback based on the generated control signal, _

[0021] In some implementations, the wearable AR device may comprise, for example, a
processor, an input component, a feedback component, a communication port, an imaging
component, a storage, and/or other components. The input component may be configured to
receive an input such as, for example, a button press, a gesture, voice command, and/or other
input. The feedback component may be configured to provide feedback via the wearable AR
device. The communication port may comprise an interface through which a communication
channel may be maintained with, for example, a server, and/or other devices. An imaging
component such as a camera may be configured to image the physical space. In some
implementations, the imaging component of the wearable AR device may comprise a camera, an
infrared detector, and/or another image recording device. The processor may be configured to
generate the augmented reality space coincident with the physical space. The processor may be
configured to recognize at least one physical object in the physical space and augment the at least
one physical object with one or more virtual objects in the AR space. The processor may be
configured to determine an event within the AR environment and generate a control signal
representative of that event. The control signal may cause feedback to be generated at the
wearable AR device.

[0022] In some implementations, the processor of the wearable AR device may be
configured to execute one or more modules, including, for example, an event handler module, a

control signal generation module, a feedback control module, a communication module, an
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object recognition module, an object generation module, and/or other computer program
modules. The event handler module may be configured to detect whether an event occurs in the
augmented reality environment. The control signal generation module may be configured to
receive information relating to an event ahd generate a control signal related to the event. The
feedback control module may be configured to receive a control signal and cause the feedback
component to provide the feedback. The communication module may be configured to facilitate
communication between the augmented reality device and other devices such as a server. The
object recognition module may be configured to recognize physical objects in the physical space.
The object generation module may be configured to generate virtual objects to augfnent
recognized physical objects. ‘

[0023] In some implementations, an event determined by the processor of the wearable AR
device may include an interaction between the at least one physical object and the augmented
reality environment, a confirmation of an action occurring with respect to the augmented reality
environment, a confirmation that the at least one physical object is recognized by the augmented
reality device, a confirmation that an object in the physical space has been augmented, an
indication of the at least one physical object within a predetermined proximity of the augmented
reality device, an indication of an environmental condition occurring in an environment related
to the augmented reality device, an indication of a change in an environmental condition
occurring in the environment, an indication of a movement of an object within a predetermined
proximity of the augmented reality device, and/or another occurrence in the augmented reality
environment.

[0024] In some implementations, one or both of the wearable device and/or the wearable AR
device may be configured as eyewear. For example, the eyewear may comprise one or more
components, including, for example, a frame, a first lens connected to a first portion of the
frame, a second lens connected to a second portion of the frame, a first nose pad connected to a
first lens, a second nose pad connected to a second lens, and/or other components. The frame
may comprise, for example, .a first top portion of the frame at a first end of the frame, a second
top portion of the frame at a second end opposite the first end of the frame, a first temple
connected to the first top portion and extending in a direction perpendicular to the first top
portion, a second temple connected to the second top portion and extending in a direction

perpendicular to the second top portion and parallel to the first temple, and/or other components,
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The first temple may comprise one or more portions including, for example, a first portion, a
second portion and/or other portions. The second temple may comprise one or more portions
including, for example, a first portion, a second portion, and/or other portions.

[0025] In some implementations, a first top portioh of the frame may comprise one or more
haptic output devices of the feedback component positioned at one or more respective positions
of the frame. In some implementations, a second top portion of the frame may comprise one or
more haptic output devices of the feedback component positioned at one or more respective
positions of the frame. In some implementations, the first temple may comprise one or more
haptic output devices positioned at one or more respective portions of the first temple. The
second temple may comprise one or more haptic output devices positioned at one or more
respective portions of the second temple.

[0026] In some implementations, the first temple may comprise a deformable material. In
some of these implementations, the first temple may be configured to bend laterally inward. In
some of these implementations, a first portion of the first temple may be configured to bend
laterally inward and a second portion of the first temple adjacent the first portion may be
configured to bend laterally inward or laterally outward. In some implementations, the second
temple may comprise a deformable material. In some of these implementations, the second
temple may be configured to bend laterally inward. In some of these implementations, a first
portion of the second temple may be configured to bend laterally inward and a second portion of
the second temple adjacent the first portion may be configured to bend laterally inward or
laterally outward.

[0027] In some implementations, the first nose pad may comprise a deformable material.
The first nose pad may be configured to bend laterally inward. In some implementations, the
deformable material of the first temple, the second temple, the first nose pad, the second nose
pad, and/or other components that comprise deformable material may provide feedback as one or
more feedback components of the wearable device configured as eyewear.

[0028] In some implementations, the wearable AR device may be configured to display the
AR environment via one or both lenses of the eyewear.

[0029] These and other objects, features, and characteristics of the system and/Qr method
disclosed herein, as well as the methods of operation and functions of the related elements of

structure and the combination of parts and economies of manufacture, will become more
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apparent upon consideration of the following description and the appended claims with reference
to the accompanying drawings, all of which form a part of this specification, wherein like
reference numerals designate corresponding parts in the various figures. It is to be expressly
understood, however, that the drawings are for the purpose of illustration and description only
and are not intended as a definition of the limits of the invention. As used in the specification
and in the claims, the singular form of “a”, “an”, and “the” include plural referents unless the

context clearly dictates otherwise.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The components of the following figures are illustrated to emphasize the general
principles of the present disclosure and are not necessarily drawn to scale. Reference characters
designating corresponding components are repeated as necessary throughout the figures for the
sake of consistency and clarity.

[0031]  FIG. 1 illustrates a block diagram of an exemplary wearable device configured to
provide feedback based on an event that occurs in an environment related to the wearable device,
according to various implementations of the invention;

[0032] FIG. 2 illustrates a block diagram of an exemplary wearable augmented reality device
configured to provide feedback based on an event that occurs in an environment related to the
wearable augmented reality device, according to various implementations of the invention;
[0033] FIG. 3 illustrates a schematic view of an exemplary feedback component, according
to various implementations of the invention;

[0034] FIG. 4 illustrates a depiction of an exemplary augmented reality environment,
according to various implementations of the invention;

[0035] FIG. § illustrates a schematic view of an exemplary wearable augmented reality
device configured as eyewear, according to various implementations of the invention; and

[0036]  FIG. 6 illustrates a flowchart of an exemplary process of providing feedback based on
an event that occurs in an environment related to the wearable device, according to various

implementations of the invention.
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DETAILED DESCRIPTION

[0037] FIG. 1 illustrates a block diagram of an exemplary system 10 of providing feedback
based on an event that occurs in an environment related to a wearable device 100. The system
10 may comprise the wearable device 100, a server 400, a communication channel 300, and/or
other devices that may be in communication with the wearable device 100.

[0038] The wearable device 100 may be configured to generate feedback based on an event
that occurs in an environment related to the wearable device 100. An event may include, for
example, an indication of a physical object within a predetermined proximity of the wearable
device 100, an indication of an environmental condition occurring in the environment, an
indication of a change in an environmental condition occurring in the environment, an indication
of a movement of an object within a predetermined proximity of the wearable device 100, an
interaction between the wearable device 100 and an object in the environment, an indication that
the wearable device 100 recognizes an object in the environment, a navigation event, and/or
another event occurring in an environment related to the wearable device 100.

[0039] The wearable device 100 may comprise, for example, a processor 110 configured to
generate a control signal representative of an event occurring in an environment related to the
wearable device 100 and at least a first haptic output device (e.g., feedback component 130)
disposed at a first position at the wearable device 100, where the first haptic output device (e.g.,
feedback component 130) may be configured to provide haptic feedback based on the generated
control signal.

[0040] The wearable device 100 may also comprise, for example, an input component 120, a
feedback component 130 configured to provide feedback (e.g., haptic feedback, a haptic effect,
etc.) based on the generated control signal, a communication port 140, an imaging component
150, a storage 170, and/or other components. The input component 120 may be configured to
receive an input such as, for example, a button press, a gesture, voice command, and/or other
input. The feedback component 130 may be configured to provide feedback via the wearable
device 100. The communication port 140 may include an interface through which a
communication channel may be maintained with, for example, a server, and/or other devices.
The imaging component 150 may be configured to image the physical space related to the
wearable device 100. In some implementations, the imaging component 150 of the wearable

device 100 may comprise a camera, an infrared detector, and/or another image recording device.
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The storage 170 of the wearable device 100 may store data related to one or more events which
the wearable device 100 may recognize. For example, the storage 170 of the wearable device
100 may store data related to events including, for example, an indication of a physical object
within a predetermined proximity of the wearable device 100, an indication of an environmental
condition occurring in the environment, an indication of a change in an environmental condition
occurring in the environment, an indication of a movement of an object within a predetermined
proximity of the wearable device 100, an interaction between the wearable device 100 and an
object in the environment, an indication that the wearable device 100 recognizes an object in the
environment, a navigation event, and/or another event occurring in an environment related to the
wearable device 100.

[0041] In some implementations, the wearable device 100 may comprise one or more sensors
160. The one or more sensors 160 may be configured to sense one or more environmenfal
conditions in an environment related to the wearable device 100, | For example, one or more
sensors 160 may be configured to sense temperature, humidity, sound, light, magnetic fields,
gravity, the presence of one or more chemicals, air quality, and/or other environmental
conditions,

[0042] In some implementations, the processor 110 may be configured to execute one or
more modules, including, for example, an event handler module 111, a control signal generation
module 112, a feedback control module 113, a communication module 114, an object recognition
module 115, and/or other computer program modules. The event handler module 111 may be
configured to detect whether an event occurs in the environment related to the wearable device
100. The control signal generation module 112 may be configured to receive information
relating to an event and generate a control signal. The control signal may be representative of an
event occurring in an environment related to the wearable device 100. The feedback control
module 111 may be configured to receive a control signal and cause the feedback component
130 to pfovide the feedback. The communication module 112 may be configured to facilitate
communication between the wearable device 100 and another device.

[0043]  In some implementations, the event handler module 111 may be configured to detect
whether an event occurs in the AR environment. The event handler module 111 may receive

data from the imaging component 150, the object recognition module 115, the input component
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120, the communication port 140, the storage 170, and/or other modules or components of the
wearable device 100.

[0044] In some implementations, the event handler module 111 may receive visual data from
the imaging component 150, information relating to captured objects in the visual data from the
object recognition module 115, information received via the input component 120, information
from another computing device received via a communication channel 300, and/or other
information of the environment related to the wearable device. The event handler module 111
may compare the received information to data related to events stored in the storage 170 to
determine whether the information (or a portion of the information) is associated with an event.
When some or all of the received information is associated with an event, the event handler
module 111 may transmit event data including the received information and data relating to the
associated event to the control signal generation module 112.

[0045] In some implementations, the event handler module 111 may receive data from the
processor 110 indicating that an interaction occurred between the wearable device 100 and one
or more objects in the environment related to the wearable device 100, a condition in the
environment related to the wearable device 100 changed, input was received at the wearable
device 100, input received from another device was processed by the wearable device 100, an
interaction occurred between a user and the environment related to the wearable device 100,
and/or other processing was performed by the wearable device 100, In some implementations,
the event handler module 111 may compare the data received from the processor 110 with data
stored in the storage 170 to determine whether the data is associated with an event. When some
or all of received information is associated with an event stored in the storage 170, the event
handler module 111 may transmit event data including the received information and data relating
to the associated event to the control signal generation module 112.

[0046] In some implementations, when the received information is not associated with an
event stored in the storage 170, the event handler module 111 may transmit event data including
the received information to the server 400 such that the server 400 can perform event handling,
When some or all of received information is associated with an event stored in a storage of the
server 400, the server 400 may communicate information relating to the associated event to the
event handler module 111. The event handler module 111 may transmit event data including the

received information and data relating to the associated event to the control signal generation
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module 112. When the received information is not associated with an event stored in the storage
of the server 400, the server 400 may communicate an indication that no match was found.
[0047] In some implementations, the control signal generation module 112 may be
configured to receive the event data from the event handler module 111 and generate a control
signal based on the event data. The storage 170 of the wearable device 100 may include a
lookup table that associates a plurality of events and a respective plurality of control signals.
Based on the event data received from the event handler module 111, the control signal
generation module 112 may generate a control signal. For example, the control signal generation
module 112 may compare the received event data to the data stored at the storage 170. When
some or all of the event data matches an event 170 stored in the storage, the control signal
generation module 112 may generate a control signal related to the control signal associated with
the matched event. When the event data does not match an event stored in the storage 170, the
control signal generation module 112 may communicate the event data to the server 400 to
determine whether a storage of the server 400 has stored a control signal associated with some or
all of the event data. The control signal may comprise, for example, information indicating that
an event occurred, information indicating that a specific type of event occurred, information
relating to one or more objects of the event, information related to one or more environmental
conditions of the event, information relating to one or more interactions of the event,
information relating to a timing of the event, information related to a date of the event,
information relating to a duration of the event, information relating to a frequency of a type of
event, information relating to a frequency of the event detected, and/or other information relating
1o an event.

[0048] The feedback control module 113 may be configured to receive a control signal (e.g.,
from the control signal generation module 112) and cause the feedback component 130 to
provide feedback via the wearable device 100. The control signal may be representative of an
event that occurs in an environment related to a wearable device 100. The event may include,
for example, an indication of a physical object within a predetermined proximity of the wearable
device 100, an indication of an environmental condition occurring in the environment, an
indication of a change in an environmental condition occurring in the environment, an indication
of a movement of an object within a predetermined proximity of the wearable device 100, an

interaction between the wearable device 100 and an object in the environment, an indication that
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the wearable device 100 recognizes an object in the environment, a navigation event, and/or
another event occurring in an environment related to the wearable device 100. In some
implementations, the feedback control module 113 may be configured to provide the control
signal to the feedback component 130. In this implementation, the control signal may be directly
applied to the feedback component 130 to cause the feedback. In some implementations, the
feedback control module 113 may be configured to determine a feedback response based on the
received control signal. In these implementations, the feedback control module 113 may consult
a lookup table to determine the feedback response based on the received control signal. The
feedback response may comprise one or more types of feedback and one or more feedback
signals of the indicated feedback types to be generated based on the received control signal. The
feedback control module 113 may be configured to generate the indicated feedback signals of the
feedback response and transmit the feedback signals to the respective feedback components 130
to which the signals correspond.

[0049] In some implementations, the feedback control module 113 may consult a lookup
table of the wearable device 100 to determine which types of feedback and which feedback
signals to include in the feedbaok response based on the received control signal.

[0050] The feedback response may include a single feedback signal, a plurality of feedback
signals for a single feedback component 130, a plurality of feedback signals for a plurality of
feedback components 130, a pattern of feedback signals for one or more feedback components
130, and/or other types of feedback response. In some implementations, a plurality of feedback
components 130 may provide a feedback response at a same time. In some implementations, one
or more feedback components 130 may provide a first feedback response at a first time and one
or more feedback components 130 may provide a second feedback response at a second time
subsequent to the first time.

[0051] In some implementations, the type of feedback response may indicate the type of
event represented by the control signal. For example, a feedback response comprising a single
signal may indicate that the event represents the recognition of an object in the environment
related to the wearable device 100. A feedback response comprising a pattern of signals may
indicate that the event represents an interaction between the wearable device 100 and an object in
the environment related to the wearable device 100. The indications associated with the different

types of feedback responses are not limited to the described examples.
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[0052] In some implementations, the lookup table may store associations between a plurality
of control signals and a plurality of feedback responses. For example, when a control signal
comprises information indicating that an event occurred, the lookup table may store a feedback
response associated with that control signal. When a control signal comprises information
indicating that a type of event occurred, the lookup table may store one or more different
feedback responses for one or more types of event that may be indicated by the information of
the control signal. When a control signal comprises information indicaﬁng an interaction
between the wearable device 100 and one or more objects in an environment related to the
wearable device 100, the lookup table may store a different feedback response for different
interactions that may occur between the wearable device 100 and one or more objects in the
environment related to the wearable device 100. In some implementations, the feedback control
module 113 may retrieve a feedback response from a server 400 that is configured to store a
“lookup table comprising a plurality of control signals and associated feedback responses.
[0053] The communication module 114 may be configured to facilitate communication
between the wearable device 100 and another device such as, for example, a server 400, and/or
other devices that may be in communication with the wearable device 100. The communication
module 114 may be configured to provide a wired or wireless communication channel 300 for
communication between the wearable device 100, the server 400, and/or another device. In
some implementations, the processor 110 may be configured to receive a signal representative of
an event occurring at the wearable device 100 via a wireless or wired communication channel
300 of the communication module 114.
[0054] In some implementations, the object recognition module 115 may be configured to
recognize objects in a physical space. The object recognition module 115 may communicate
with the imaging component 150 and the storage 170 of the wearable device 100 to recognize an
object in the physical space. For example, the object recognition module 115 may receive visual
data captured from the imaging component 150 and may process the visual data to determine
whether one or more objects exist in the captured visual data. The object recognition module
115 may compare the captured objects that exist in the visual data with objects stored in the
storage 170.
[00S5] For example, the object recognition module 115 may compare the pixels of a captured

object with the pixels of a stored object in the storage 170 according to known techniques. When
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a threshold percentage of pixels (e.g., 80%, 90%, 100%, and/or other percentages) of the
captured object match the pixels of a stored object, the object recognition module 115 may
determine that the captured object has been recognized as the stored object. In some
implementations, the threshold percentage may depend upon a resolution of the imaging
component 150,

[0056] The object recognition module 115 may obtain information relating to the stored
object and transmit the information relating to the stored object and the information relating to
the captured object to the event handler module 111. The information transmitted to the event
handler module 111 may include, for example, image data for the stored object, a type of the
stored object, the location of the captured object in the physical space, a proximity of the
captured object to other physical objects, context information relating to the stored object,
context information relating to the captured object, and/or other data associated with the stored
object or the captured object. In some implementations, the object recognition module 115 may
transmit the information relating to the stored object and the information relating to the captured
object to one or more of the event handler module 111, the control signal generation module 112,
the feedback control module 113, and/or other modules of the processor 110.

[0057] In some implementations, when the captured object does not match a stored object,
the object recognition module 115 may transmit data relating to the captured object to the server
400 such that the server 400 can perform object recognition. When the server 400 recognizes the
captured object, the server 400 may communicate information relating to a stored object that
matches the captured object to the object recognition module 115. The object recognition
module 115 may transmit the information relating to the stored object from the server 400 and
the information relating to the captured object to the event handler module 111. When the server
400 does not recognize the captured object, the server 400 may communicate an indication that
no match was found. |

[0058] The input component 120 may be configured to receive an input such as, for example,
a button press, a gesture, voice command, and/or other input. The input may be communicated,
by the processor 110, to another device such as, for example, server 400 and/or another device in
communication with the wearable device 100, via the communication channel 300. For example,

the input component 120 may include a touch pad, a touch screen, a mechanical button, a switch,
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an audio receiver, such as a microphdne, and/or another input component that can receive an
input.

[0059] The feedback component 130 may comprise one or more haptic output devices
configured to provide haptic feedback, one or more visual devices configured to provide a visual
feedback, one or more audio devices configured to provide an audible feedback, and/or another
device that produces feedback. A haptic output device may include an actuator, for example, an
electromagnetic actuator such as an Eccentric Rotating Mass (“ERM”) in which an eccentric
mass is moved by a motor, a Linear Resonant Actuator (“LRA”) in which a mass attached to a
spring is driven back and forth, or a “smart material” such as piezoelectric, electro-active
polymers, or shape memory alloys, a macro-composite fiber actuator, an electro-static actuator,
an electro-tactile actuator, and/or another type of actuator that provides a physical feedback such
as a haptic (e.g., vibrotactile) feedback. The haptic output device may include non-mechanical
or non-vibratory devices such as those that use electrostatic friction (ESF), ultrasonic surface
friction (USF), or those that induce acoustic radiation pressure with an ultrasonic haptic
transducer, or those that use a haptic substrate and a flexible or deformable surface, or those that
provide projected haptic output such as a puff of air using an air jet, and so on. A visual device
may be configured to generate a visual feedback such as visible light at the wearable device 100.
For example, the visual feedback may visually indicate the occurrence of an event in an
environment related to the wearable device. An audio device may be configured to generate
audio feedback such as one or more sounds at the wearable device 100. For example, the audio
feedback may audibly indicate the occurrence of an event in an environment related to the
wearable device,

[0060] The feedback component 130 may be configured to receive one or more signals (e.g.,
one or more control signals or one or more feedback signals) from the feedback control module
113. Based on the one or more signals, one or more haptic output devices, one or more visual
devices, one or more audio devices, and/or other feedback components 130 may provide
feedback via the wearable device 100.

[0061] The communication port 140 may include an interface through wﬁich a
communication channel 300 may be maintained with another device such as, for example, a

server 400, and/or other devices that may be in communication with the wearable device 100. In
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some implementations, a control signal may be received via the communication channel 300,
which may include a wired or a wireless communication channel.

[0062] In some implementations, the processor 110 may be configured to receive a signal
from another computing device. For example, the processor 110 may be configured to receive a
signal from another computing device via a communication channel 300 established by the
communication port 140. The signal may be representative of an event occurring at the
computing device. For example, the signal may comprise information relating to a
communication received at the computing device. In another example, the signal may comprise
sensory information. In some implementations, the event handler 111 of the processor may
receive the signal from the computing device and may detect an event based on the signal. The
event may be, for example, an indication of a communication at the computing device (e.g., a
communication received at the computing device, a communication sent by the computing
device, a communication generated by the computing device, and/or other communication), an
indication of processing that occurred at the computing device, an interaction between the
computing device and another device, and/or another event occurring at the computing device.
In another example, based on the sensory information received in the signal, the event may
comprise an indication of one or more environmental conditions in an environment related to the
computing device, an indication of one or more environmental conditions in an environment
separate from the computing device, an indication of one or more environmental conditions that
may occur in the future in the environment related to the wearable device 100, and/or another
event based on the sensory information. The event handler module 111 may send information
relating to the event to the control signal generation module 112. The control signal generation
module 112 may generate a control signal representative of the event. The feedback control
module 113 may receive the control signal and may cause the feedback components to produce
feedback based on the control signal.

[0063] The processor 110 may be configured to receive input via the input component 120.
The input received via the input component 120 may comprise, for example, a button press, a
gesture, voice command, and/or other input. The processor 110 of the wearable device 100 may
process the received data and perform functionality based on the processing. In some

implementations, based on the input received via the input component 120, an event may be
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detected by the wearable device 100. In these implementations, feedback may be provided via
the wearable device 100 based on the event detected from the received input.

[0064] In some implementations, the processor 110 may perform functionality that is
detected as an event by the wearable device 100. For example, the processor 110 may perform
functionality related to a navigation event. For example, the processor may perform
functionality to obtain map information for a user of the wearable device 100, The map
information may comprise, for example, a set of directions for a user of the wearable device 100
to follow. In some implementations, one or more of the directions may be detected as one or
more navigation events by the event handler module 111 of the processor 110. Based on the one
or more directions of the map information, the wearable device 100 may be configured to
provide feedback via the wearable device 100 indicating the one or more directions. For |
example, a first haptic feedback via a first haptic output device of the feedback component 130
may be provided to indicate a first direction associated with the navigation event, and a second
haptic feedback via a second haptic output device of the feedback component 130 may be
provided to indicate a second direction different from the first direction. In another example, the
first haptic feedback via the first haptic output device may be provided to indicate a first
direction and the second haptic feedback via the second haptic output device may be provided to
indicate the first direction.

[0065] In some implementations, the storage 170 of the wearable device 100 may store one
or more sensor readings taken at different times from the one or more sensors 160 of the
wearable device 100. For example, the storage 170 of the wearable device 100 may store a first
sensor reading taken at a first time and a second sensor reading taken at a second time
subsequent to the first time. The storage 170 and/or the event handler module 111 may store
threshold values relating to one or more types of sensor readings. The event handler module 111
may determine whether an event indicating a change in an environmental condition based on one
or more sensor readings has occurred based on a threshold value associated with that
environmental condition. For example, the event handler module 111 may indicate that a change
in temperature in the environment relating to the wearable device 100 has occurred if a
temperature change of over 5 degrees has been sensed within a certain period of time.

[0066] In some implementations, the wearable device 100 may be configured as a wearable

augmented reality (“AR”) device 200 as shown in FIG. 2. The wearable device 100 may be
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configured to generate an augmented reality (“AR”) environment comprising both an augmented
reality space and a physical space. Wearable AR device 200 may comprise one or more same or
similar components and functionality as the wearable device 100. For example, wearable AR
device 200 may comprise, for example, a processor 210, an input component 120, a feedback
component 130, a communication port 140, an imaging component 150, a storage 270, and/or
other components. The processor 210 may be configured to generate the augmented reality
space coincident with the physical space. The processor 210 may be configured to recognize at
least one physical object in the physical space and augment the at least one physical object with
one or more virtual objects in the AR space. The processor 210 may be configured to determine
an event within the AR environment and generate a control signal representative of that event.
Based on the generated control signal, the processor 210 may cause feedback to be generated at
the wearable AR device 200. The input component 120 may be configured to receive an input
such as, for example, a button press, a gesture, voice command, and/or other input. The
feedback component 130 may be configured to provide feedback via the AR wearable device.
The communication port 140 may comprise an interface through which a communication
channel may be maintained with, for example, a server 400, and/or other devices. An imaging
component 150 may be configured to image the physical space. In some implementations, the
imaging component 150 of the wearable AR device 200 may comprise 2 camera, an infrared
detector, and/or another image recording device. The storage 270 of the wearable AR device
200 may store data related to one or more events which the wearable AR device 200 may
recognize. For example, the storage 270 of the wearable AR device 200 may store data related
to events including, for example, an interaction between at least one physical object and the AR
environment, a confirmation of an action occurring with respect to the AR environment, an
interaction between a physical object and one or more virtual objects displayed in the AR space,
a generation of a specific type of virtual object to augment a physical object, a recognition of a
physical object, a confirmation that a physical object has been recognized by the wearable AR
device 200, an indication of at least one physical object within a predetermined proximity of the
wearable AR device 200, an indication of an environmental condition occurring in an
environment related to the wearable AR device 200, an indication of a change in an
environmental condition occurring in the environment, an indication of a movement of an object

within a predetermined proximity of the wearable AR device 200, an interaction between a user
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and one or more virtual objects displayed in the augmented reality space, and/or another
occurrence related to the AR environment.

[0067] In some implementations, the wearable AR device 200 may comprise one or more
sensors 160, The sensors 160 of the wearable AR device 200 may have the same or similar
components and/or functionality as the sensors 160 of the wearable device 100.

[0068] In some implementations, the processor 210 of the wearable AR device 200 may
comprise same or similar functionality as the processor 110 of the wearable device 100.
Additionally, the processor 210 the wearable AR device 200 may have additional functionality.
In some implementations, the processor 210 of the wearable AR device 200 may be configured
to execute one or more modules, including, for example, an event handler module 211, a control
signal generation module 212, a feedback control module 213, a communication module 214, an
object recognition module 215, an object generation module 216, and/or other computer program
modules. The event handler module 211 may be configured to detect whether an event occurs in
the augmented reality environment. The control sighal generation module 212 may be
configured to receive information relating to an event and generate a control signal related to the
event. The feedback control module 213 may be configured to receive a control signal and cause
one or more feedback components 130 to provide feedback. The communication module 214
may be configured to facilitate communication between the wearable AR device 200 and other
devices such as, for example, a server 400, and/or another device in communication with the
wearable AR device 200. The object recognition module 215 may be configured to recognize
physical objects in the physical space. The object generation module 216 may be configured to
generate virtual objects to augment recognized physical objects.

[0069] In some implementations, an event determined by the processor 210 of the wearable
AR device 200 may include an interaction between the at least one physical object and the
augmented reality environment, a confirmation of an action occurring with respect to the
augmented reality environment, a confirmation that the at least one physical object is recognized
by the augmented reality device, a confirmation that an object in the physical space has been
augmented, an indication of at least one physical object within a predetermined proximity of the
wearable AR device 200, an indication of an environmental condition occurring in an
environment related to the wearable AR device 200, an indication of a change in an

environmental condition occurring in the environment, an indication of a movement of an object
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~ within a predetermined proximity of the wearable AR device 200, an interaction between a user
and one or more virtual objects displayed in the augmented reality space, and/or another event
that occurs in an environment related to the wearable AR device 200.

[0070] In some implementations, the event handler module 211 of the wearable AR device
200 may comprise same or similar functionality as the event handler module 1110of the wearable
device 100. Additionally, the event handler module 2110f the wearable AR device 200 may
have additional functionality. In some implementations, the event handler module 211 may be
configured to detect whether an event occurs in the AR environment. The event handler module
211 may receive data from the imaging component 150, the object recognition module 215, the
object generation module 216, the storage 270, and/or other modules or components of the
wearable AR device 200.

[0071] In some implementations, the event handler module 211 may receive visual data from
the imaging component 150, information relating to captured objects in the visual data from the
object recognition module 215, information relating to virtual objects generated by the object
generation module 216, information received via the input component 120, information from
another computing device received via a communication channel 300, and/or other information
related to the AR environment, The event handler module 211 may compare the received
information to data related to events stored in the storage 270 to determine whether the
information (or a portion of the information) is associated with an event. When the received
information is associated with an event, the event handler module 211 may transmit event data
including the received information and data relating to the associated event to the control signal
generation module 212. In some implementations, the event handler module 211 may also
transmit event data to the object generation module 216.

[0072] In some implementations, the event handler module 211 may receive data from the
processor 210 indicating that an interaction occurred between the wearable AR device 200 and
the AR environment, one or more virtual objects in the AR environment changed, input was
received from the wearable AR device 200, input received from the wearable AR device 200 was
processed by the wearable AR device 200, an interaction occurred between a user and the AR
environment, a condition in an environment relating to the wearable AR device 200 has changed,
and/or other processing was performed by the wearable AR device 200. In some

implementations, the event handler module 211 may compare the data received from the
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processor 210 with data stored in the storage 270 to determine whether the data is associated
with an event. When some or all of received information is associated with an event stored in
the storage 270, the event handler module 211 may transmit event data including the received
information and data relating to the associated event to the control signal generation module 212,
[0073] In some implementations, when the received information is not associated with an
event stored in the storage 270, the event handler module 211 may transmit event data including
the received information to the server 400 such that the server 400 can perform event handling.
When some or all of received information is associated with an event stored in a storage of the
server 400, the server 400 may communicate information relating to the associated event to the
event handler module 211, The event handler module 211 may transmit event data including the
received information and data relating to the associated event to the control signal generation
module 212. When the received information is not associated with an event stored in the storage
of the server 400, the server 400 may communicate an indication that no match was found.
[0074] In some implementations, the control signal generation module 212 may be
configured to receive the event data from the event handler module 211 and generate a control
signal based on the event data. The storage 270 of the wearable AR device 200 may include a
lookup table that associates a plurality of events and a respective plurality of control signals.
Based on the event data received from the event handler module 211, the control signal
generation module 212 may generate a control signal. For example, the control signal generation
module 212 may compare the received event data to the data stored at the storage 270. When
some or all of the event data matches an event stored in the storage 270, the control signal
generation module 212 may generate a control signal related to the control signal associated with
the matched event. When the event data does not match an event stored in the storage 270, the
control signal generation module 212 may communicate the event data to the server 400 to
determine whether the storage of the server has stored a control signal associated with some or
all of the event data. The control signal may comprise, for example, information indicating that
an event occurred, information indicating that a specific type of event occurred, information
relating to one or more objects of the event, information related to one or more environmental
conditions of the event, information relating to one or more interactions of the event,
information relating to a timing of the event, information related to a date of the event,

information relating to a duration of the event, information relating to a frequency of a type of
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event, information relating to a frequency of the event detected, and/or other information relating
to an event.

[0075] The communication module 214 of the wearable AR device 200 may comprise same
or similar functionality as the communication module 114 of the wearable device 100.

[0076] In some implementations, the object recognition module 215 of the wearable AR
device 200 may comprise same or similar functionality as the object recognition module 115 of
the wearable device 100. Additionally, the object recognition module 215 of the wearable AR
device 200 may have additional functionality. The object recognition module 215 may be
configured to recognize objects in a physical space. The object recognition module 215 may
communicate with the imaging component 150 and the storage 270 of the wearable AR device
200 to recognize an object in the physical space. For example, the object recognition module
215 may receive visual data captured from the imaging component 150 and may process the
visual data to determine whether one or more objects exist in the captured visual data. The
object recognition module 215 may compare the captured objects that exist in the visual data
with objects stored in the storage 270.

[0077] For example, the object recognitibn module 215 may compare the pixéls of a captured
object with the pixels of a stored object in the storage 270 according to known techniques. When
a threshold percentage of pixels (e.g., 80%, 90%, 100%, and/or other percentages) of the
captured object match the pixels of a stored object, the object recognition module 215 may
determine that the captured object has been recognized as the stored object. In some
impleméntations, the threshold percentage may depend upon a resolution of the imaging
component 150,

[0078] The object recognition module 215 may obtain information relating to the stored
object and transmit the information relating to the stored object and the information relating to
the captured object to the event handler module 211. The information transmitted to the event
handler module 21116 may include, for example, image data for the stored object, a type of the
stored object, the location of the captured object in the physical space, a proximity of the
captured object to other physical objects, context information relating to the stored object,
context information relating to the captured object, and/or other data associated with the stored
object or the captured object. In some implementations, the object recognition module 215 may

transmit the information relating to the stored object and the information relating to the captured
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object to one or more of the object generation module 216, the control signal generation module
212, and/or other modules of the processor 210.

[0079] In some implementations, when the captured object does not match a stored object,
the object recognition module 215 may transmit data relating to the captured object to the server
400 such that the server 400 can perform object recognition. When the server 400 recognizes the
captured object, the server 400 may communicate information relating to a stored object that
matches the captured object to the object recognition module 211. The object may transmit the
information relating to the stored object from the server 400 and the information relating to the
captured object to the event handler module 211. When the server 400 does not recognize the
captured object, the server 400 may communicate an indication that no match was found.

[0080] In some implementations, the object generation module 216 may receive information
relating to a physical object from the object recognition module 215 and may generate one or
more virtual objects to augment the physical object in the AR environment. The object
generation module 216 may access the storage 270 to determine whether one or more virtual
objects are associated with the physical object. When no virtual objects are associated with the
physical object, the object generation module 216 may communicate with the server 400 to
determine whether the storagé of the server 400 has stored one or more associations between the
one or more physical objects and one or more virtual objects. When an association is found in
the storage of the server 400, the server 400 may communicate, to the object generation module
216, data related to the associated virtual objects.

[0081] When a virtual object is associated with a physical object identified in the information
received from the object recognition module 215, the object generation module 216 may
generate an AR space coincident with the physical space. FIG. 3 illustrates a block diagram of
an exemplary AR environment 500, The AR environment 500 comprises a physical space 520
comprising one or more physical objects 520a, 520D, ..., 520n and an AR space 510 comprising
one or more virtual objects 510a, 510D, ..., 510n that augment one or more physical objects
520a, 520b, ..., 520n in the physical space 520.

[0082] In some implementations, the object generation module 216 may augment a physical
object 520n with one or more virtual objects 510a, 510b, ..., 510n in the AR space 510. For
example, the object generation module 216 may display the AR space 510 (and one or more

virtual objects 510a, 510b, ..., 510n) via a display surface of the wearable AR device 200. In
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some implementations, the AR space 510 and one or more virtual objects 510a, 510b, ..., 510n
displayed may be displayed in a three-dimensional manner via the display surface of the
wearable AR device 200.

[0083] The AR environment 500 displayed via the display of the wearable AR device 200
may include the physical space 520 and the AR space 510. In some implementations, the
physical space 520 may be imaged by the imaging component 150 and displayed via the display.
In some implementations, the physical space 520 may simply be viewed through the display,
such as in implementations where the display is configured as an at least partially transparent
display (e.g., a lens) through which the physical space 520 may be viewed. Whichever
implementation to display the physical space 520 is used, one or more virtual objects 510a, 510b,
... 510n may be displayed coincident with or in association with one or more physical objects
520a, 520b, ... 520n that exist in the physical space 520, thereby augmenting the one or more
physical objects 520a, 520D, ... 520n in the AR environment 500. A single virtual object 510a
may augment a single physical object 520a or a plurality of physical objects 520a, 520D, ...
520n. A plurality of virtual objects 510a, 510b, ... 510n may augment a single physical object
520a or a plurality of physical objects 520a, 520b, ... 520n. The number and types of virtual
objects 510a, 510b, ... 510n that augment physical objects 520a, 520b, ... 520n that exist in the
physical space 520 is not limited to the examples described.

[0084] Returning to FIG. 2, the processor 210 may be configured to receive input from the
wearable AR device 200. For example, the processor 210 may receive data from the wearable

~ AR device 200 related to input that was received via the input component 150. The input
received via the input component 150 may comprise, for example, a button press, a gesture,
voice command, and/or other input. The processor 210 of the wearable AR device 200 may
process the received data and perform functionality based on the processing. For example, the
processor 210 may add, delete, change, and/or otherwise modify one or more virtual objects
510a, 510D, ..., 510n in the AR environment 500. The processor 210 may send data to the
wearable device 100 based on the processing. The processor 210 may perform other
functionality based on the processing. In some implementations, the processor 210 may receive
input from another computing device that includes identifying indicia for the computing device
and an indication that the input comprises the identifying indicia. The wearable AR device 200

may store the identifying indicia and associate the identifying indicia with the computing device.
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[0085] As shown in FIG. 4, the feedback component 130 of the wearable device 100 (or the
wearable AR device 200) may comprise one or more devices. In some implementations, the one
or more devices may be spaced apart at the wearable device 100 (or the wearable AR device
200). The feedback component 130 may comprise, for example, one or more haptic output
devices 132 configured to provide haptic feedback, one or more visual devices 134 configured to
provide a visual feedback, one or more audio devices 136 configured to provide an audible
feedback, a light-emitting band 138, and/or another device that produces feedback.
[0086] The haptic output device 132 may include an actuator, for example, an
electromagnetic actuator such as an Eccentric Rotating Mass (“ERM”) in which an eccentric
mass is moved by a motor, a Linear Resonant Actuator (“LRA”) in which a mass attached to a
spring is driven back and forth, or a “smart material” such as piezoelectric, electro-active
polymers, or shape memory alloys, a macro-composite fiber actuator, an electro-static actuator,
an electro-tactile actuator, and/or another type of actuator that provides a physical feedback such
as a haptic (e. g.', vibrotactile) feedback. The haptic output device 132 may include non-
mechanical or non—vibrafory devices such as those that use electrostatic friction (ESF), ultrasonic
surface friction (USF), or those that induce acoustic radiation pressure with an ultrasonic haptic
transdlicer, or those that use a haptic substrate and a flexible or deformable surface, or those that
provide projected haptic output such as a puff of air using an air jet, and so on. In some
implementations, one or more haptic output devices 132 may be spaced apart throughout the

| wearable device 100 (or the wearable AR device 200).
[0087] The visual device 134 may be configured to generate a visual feedback such as visible
light at the wearable device 100. For example, the visual feedback may visually indicate the
occurrence of an event detected by the wearable device 100 (or the wearable AR device 200).
[0088] The audio device 136 may be configured to generate audio feedback such as one or
more sounds at the wearable device 100. For example, the audio feedback may audibly indicate
the occurrence of an event detected by the wearable device 100 (or the wearable AR device 200).
[0089] The light-emitting band 138 may be configured to generate a light-emitting band
emanating from and/or around the wearable device 100 (or the wearable AR device 200). The
light emitted via the band 138 may include a color, a pattern, and/or other visual characteristics.
The visual characteristics may coordinate with one or more events detected by the wearable

device 100 (or the wearable AR device 200).
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[0090] As shown in FIG. 5, in some implementations, the wearable AR device 200 may be
configured in the shape of eyewear. For example, the wearable AR device 200 may be
configured to display the AR environment 500 (or AR environments 500A, 500B) via one or
both lenses 180A and 180B of the eyewear. In some implementations, a part of lens 180A may
be configured to display an AR environment 500A and a part of lens 180B may be configured to
display AR environment 500B. AR environment 500A and AR environment 500B may be
separate AR environments, may be overlapping AR environments, may be displayed via two
separate lenses as a single AR environment 500, and/or may comprise one or more AR
environments to be displayed in other ways.

[0091] The eyewear may comprise one or more components, including, for example, a
frame, a first lens 180A connected to a first portion of the frame, a second lens 180B connected
to a second portion of the frame, a first nose pad 190A connected to the frame adjacent the first
lens 180A, a second nose pad 190B connected to the frame adjacent the second lens 180B,
and/or other eyewear components. The frame may comprise, for example, a first top portion
171A of the frame at a first end of the frame, a second top portion 171B of the frame at a second
end opposite the first end of the frame, a first temple 172A connected to the first top portion
171A and extending in a direction perpendicular to the first top portion 171A, a second temple
172B connected to the second top portion 171B and extending in a direction perpendicular to the
second top portion 171B and parallel to the first temple 172A, and/or other components. The
first temple 172A may comprise one or more portions including, for example, a first portion
173A, a second portion 174 A, a third portion 175A, and/or other portions. The second temple
172B may comprise one or more portions including, for example, a first portion 173B, a second
portion 174B, a third portion 175B, and/or other portions.

[0092] Components of the wearable AR device 200 (e.g., the imaging component 150,
wireless transceiver 140, processor, etc.) may be disposed at various locations of the eyewear.
The following are merely for illustrative purposes and are non-limiting examples. A portion of
the frame near one of the lenses 180A (or a portion of the lens 180A) may comprise the imaging
component 150. A portion of the frame near the other lens 180B (or a portion of the other lens
180B) may comprise a wireless transceiver 140 that may comprise a communication port. One
or both of the first top portion 171A and/or the second top portion 171B may comprise the

processor, the communication port, and/or other components of the wearable AR device 200. In
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some implementations, one or both of the first temple 172A and/or the second temple 172B may
comprise one or more of the processor, the communication port, and/or other components of the
wearable AR device 200.

[0093] In some implementations, the first top portion 171A of the frame may comprise one
or more haptic output devices of the feedback component 130 positioned at one or more
respective positions of the first top portion 171A of the frame. The second top portion 171B of
the frame may comprise one or more haptic output devices of the feedback component 130
positioned at one or more respective positions of the second top portion 171B of the frame. In
some implementations, the first temple 172A may comprise one or more haptic output devices
positioned at one or more respective portions of the first temple 172A. The second temple 172B
may comprise one or more haptic output devices positioned at one or more respective portions of
the second temple 172B.

[0094] In some implementations, the first temple 172A may comprise a deformable material.
In some of these implementations, the first temple 172A may be configured to bend laterally
inward. In some of these implementations, a first portion 173A of the first temple 172A may be
configured to bend laterally inward and a second portion 174A of the first temple 172A adjacent
the first portion may be configured to bend laterally inward or laterally outward. A third
portion 175A may be configured to bend laterally inward and laterally outward, vibrate, provide
feedback that provides a tickling sensation to a wearer of the eyewear, and/or provide other types
of feedback. In some implementations, one or more of the first portion 173 A, second portion
174A, third portion 175A, and/or other portions of the first temple 172A may comprise one or
more haptic output devices that may be configured to provide a vibration effect, provide a
tickling sensation, comprise a deformable material configured to bend laterally inward, comprise
a deformable material configured to bend laterally inward and laterally outward, and/or provide
other types of haptic feedback.

[0095] In some implementations, the second temple 172B may comprise a deformable
material, In some of these implementations, the second temple 172B may be configured to bend
laterally inward. In some of these implementations, a first portion 173B of the second temple
172B may be configured to bend laterally inward and a second portion 174B of the second

| temple 172B adjacent the first portion may be configured to bend laterally inward or laterally
outward. A third portion 175B may be configured to bend laterally inward and laterally
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outward, vibrate, provide feedback that provides a tickling sensation to a wearer of the eyewear,
and/or provide other types of feedback. In some implementations, one or more of the first
portion 173B, second portion 174B, third portion 175B, and/or other portions of the second
temple 172B may comprise one or more haptic outplit devices that may be configured to provide
a vibration effect, provide a tickling sensation, comprise a deformable material configured to
bend laterally inward, comprise a deformable material configured to bend laterally inward and
laterally outward, and/or provide other types of haptic feedback. The various Aportions of first
temple 172A and second temple 172B may provide one or more types of feedback disposed at
one or more positions at first temple 172A and/or second temple 172B.

[0096] In some implementations, the first nose pad 190A may comprise a deformable
material. The first nose pad 190A may be configured to bend laterally inward. In some
implementations, one or both of first nose pad 190A or second nose pad 190B may comprise one
or more haptic output devices. In some implementations, the deformable material of the first
temple 1724, the second temple 172B, the first nose pad 190A, the second nose pad 190B,
and/or other components that comprise deformable material may provide feedback as one or
more feedback components 130 of the wearable AR device 200 configured as eyewear.

[0097] Other configurations of the eyewear may be used as well. For example, in some
implementations, one or more portions of the eyewear may be configured to provide one or more
of the following haptic sensations: the eyewear squeezing the head of a user, the eyewear
squeezing the ear of the user, the eyewear squeezing the nose of the user, the eyewear having a
vibrating array of elements 192 felt by the user, the eyewear moving against the ear of the user,
protrusions 194 extending from the eyewear and contacting the user, sensations indicating flow
or saltation along the eyewear by using, for example, the array of elements 192, changing the
surface feel of the frame to the user, and deforming any part of the frame. By providing a more
advanced functionality to the eyewear, more complex haptic information may be communicated
to the user in order to provide, for example, gaming information, status information, direction
information and/or object interaction information.

[0098] The haptic functionality described above may be provided by known actuation
technologies, including but not limited to actuators that include piezoelectric materials, smart gels,
shape memory alloys, electroactive polymers, electromagnetics, fluid reservoirs, etc. For example

the “squeeze ear” modality may be created with a shape memory fiber embedded in the eyewear
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frame. When actuated, the fiber may shrink and pull the frame so as to slightly reduce the radius
of the ear piece applying pressure to the user’s ear and convey a haptic effect to the user’s ear.
[0099] In some implementations, the eyewear may include at least one touch sensitive surface
implemented directly into the eyewear frame. In some implementations, electrostatic friction type
displays may be used to change the surface feel of the eyewear frame in order to indicate an active
function or confirmation, for example. In some implementations, the array of elements 192 may
be an array of touch sensitive surfaces, such as touchpads.

[00100]  Each of the haptic modalities described above may have many specific application
examples. For example, haptic effects associated with the “squeeze ear” modality may be used to
notify the user, to provide confirmation to the user of an action, to indicate status of an event or to
provide directional information such as which direction to focus attention. The unique location of
the haptic effect may provide additional information. For example, haptic effects on the nose may
be used to indicate interaction with virtual objects the user is facing, while haptic effects to the
right and lefts sides of the head along the temples of the eyewear, or behind the ears, may be used
for interaction with objects to the right and left sides of the user, respectiVely.

[00101] In some implementations, the wearable device 100 may be configured in the shape of
eyewear. The eyewear comprising the wearable device 100 may have one or more same or
similar components and functionality as the wearable AR device 200 configured as eyewear. In
some implementations, the wearable device 100 configured as eyewear may not display the AR
environment 500 via one or both lenses 180A, 180B or via the frame of the eyewear.

[00102] In some implementations, the wearable device 100 may be configured as headwear,
for example, a visor, goggles, a face mask, a ski mask, laboratory glasses, safety glasses, a hat, a
baseball cap, a bandana, a headband, earmuffs, hair comb, hair chain, and/or other accessories
worn around a user’s head. In some implementations, the wearable AR device 200 may be
configured as headwear, for example, a visor, goggles, a face mask, a ski mask, laboratory
glasses, safety glasses, a hat, a baseball cap, a bandana, a headband, earmuffs, a necklace,
earrings, hair comb, hair chain, and/or other accessories worn around a user’s head.

[00103] Referring back to FIGS. 1 and 2, in some implementations, the server 400 may be
configured to communicate with one or more of the wearable device 100, the wearable AR
device 200, and/or other devices in communication with the server 400. In some

implementations, server 400 may comprise a processor, a storage, and a communication port.
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[00104] The processor of the server 400 may be configured to receive data, recognize objects,
handle events, send data, and/or provide other functionality. In some implementations, the
server 400 may be configured to receive, from the processor 110 of the wearable device 100, a
control signal. The storage of the server 400 may comprise a lookup table that may be
configured in a manner similar or the same as the lookup table of the wearable device 100 that
comprises a plurality of control signals and a plurality of feedback responses. When the lookup
table includes an entry relating to the control signal, the server 400 may communicate to the
control signal generation module 112 information relating to the control signal found in the
lookup table. When the lookup table of the server 400 does not include an entry relating to the
control signal, the server 400 may communicate an indication that no match was found for the
control signal to the feedback control module 111. In some implementations, the server 400 may
perform image processing and/or object recognition relating to data received from the wearable
device 100.

[00105] In some implementations, the server 400 may be configured to receive event data
from the event handler module 111 of the processor 110 of the wearable device 100. The storage
of the server 400 may include a lookup table that associates a plurality of events and a respective
plurality of control signals. When some or all of the event data matches an event stored in the
storage of the server 400, the processor of the server 400 may communicate the event data
related to the event to the event handler module 111. When the event data does not match an
event stored in the storage, the processor of the server 400 may communicate that no match was
found to the wearable device 100.

[00106] In some implementations, the server 400 may receive data related to an object
captured by the imaging component 150 of the wearable device 100. The processor of the server
400 may perform object recognition related to the captured object. The étorage of the server 400
may comprise a lookup table that comprises one or more physical objects. The server 400 may
determine whether the lookup table comprises an entry related to the object recognized from the
received data. When the lookup table comprises an entry related to the recognized object, the
server 400 may communicate information relating to a stored object that matches the recognized
object to the object recognition module 115. When the server 400 does not recognize the
recognized object, the server 400 may communicate an indication that no match was found to the

object recognition module 115.
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[00107] In some implementations, the server 400 may receive data related to a physical object
recognized by the object recognition module 215 of the processor 210 of the wearable AR device
200. The processor of the server 400 may determine whether the storage of the server 400 has
stored an association between the physical object and one or more virtual objects. In some
implementations, the storage of the server 400 may comprise a lookup table that comprises
physical objects, virtual objects, and one or more correlations between one or more physical
object and one or more virtual objects. When an association is found in the storage of the server
400, the server 400 may communicate, to the object generation module 216, data related to the
associated virtual objects. When no association is found in the storage of the server 400, the
server 400 may communicate that no association has been found.

[00108] The communication port of the server 400 may include an interface through which a
communication channel 300 may be maintained with, for example, the wearable device 100, the
wearable AR device 200, and/or another device in communication with the server 400. Data
and/or signals may be received via the communication channel 300, and/or another
communication channel through which the server 400 receives data and/or signals.

[00109] FIG. 6 illustrates a flowchart of an exemplary method 600 of providing feedback
based on an event occurring in an environment related to the wearable device 100, according to
an implementation of the invention. The described operations of FIG. 6 and other Figures may
be accomplished using some or all of the system components described in detail above and, in
some implementations, various operations may be performed in different sequences. In other
implementations, additional operations may be performed along with some or all of the
operations shown in FIG. 6 and the other Figures. In yet other implementations, one or more
operations may be performed simultaneously. In yet other implementations, one or more
combinations of various operations may be performed. Some implementations may not perform
all of the operations described with relation to FIG. 6 and other Figures. Accordingly, the
operations described are exemplary in nature and, as such, should not be viewed as limiting.
[00110] In some implementations, the operations of FIG. 6 and other Figures may be
implemented in one or more processing devices (e.g., wearable device 100, wearable AR device
200, server 400, and/or other devices). The one or more processing devices may include one or
more devices executing some or all of the operations of FIG. 6 and other Figures in response to

instructions stored electronically on an electronic storage medium. The one or more processing
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devices may include one or more devices configured through hardware, firmware, and/or
software to be specifically designed for execution of one or more of the operations of FIG. 6 and
other Figures.

[00111] In an operation 602, an occurrence of an event may be detected in an environment
related to the wearable device 100. The event handler module 111 may be configured to
determine whether an event occurred in an environment related to the wearable device 100 based
on information received from one or more of the processor 110 or the imaging component 150.
The event may include an indication of a physical object within a predetermined proximity of the
wearable device 100, an indication of an environmental condition occurring in the environment,
an indication of a change in an environmental condition occurring in the environment, an
indication of a movement of an object within a predetermined proximity of the wearable device
100, an interaction between the wearable device 100 and an object in the environment, an
indication that the wearable device 100 recognizes an object in the environment, a navigation
event, and/or another event occurring in an environment related to the wearable device 100, In
some implementations, when an occurrence of an event is detected in an environment related to
the wearable AR device 200, the event may include an interaction between the at least one
physical object and the augmented reality environment, a confirmation of an action occurring
with respect to the augmented reality environment, a confirmation that the at least one physical
object is recognized by the augmented reality device, a confirmation that an object in the
physical space has been augmented, an indication of at least one physical object within a
predetermined proximity of the wearable AR device 200, an indication of an environmental
condition occurring in an environment related to the wearable AR device 200, an indication of a
change in an environmental condition occurring in the environment, an indication of a movement
of an object within a predetermined proximity of the wearable AR device 200, an interaction
with one or more virtual objects displayed in the augmented reality space, and/or another event
that occurs in an environment related to the wearable AR device 200. An interaction with one or
more virtual objects may comprise a manipulation of one or more virtual objects, an interaction
between a user and one or more virtual objects displayed in the augmented reality space, an
interaction between one or more physical objects in the physical space and the one or more
virtual objects, and/or another event relating to a virtual object in the environment related to the

wearable AR device 200.
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[00112] In an operation 604, wearable device 100 may generate a control signal based on the
detected event. For example, when the event handler module 111 of the wearable device 100
detects an event, the control signal generation module 112 may be configured to determine a
control signal associated with the detected event. In some implementations, when an occurrence
of an event is detected in an environment related to the wearable AR device 200, the event
handler module 211 of the wearable device 100 detects an event, the control signal generation
module 212 may be configured to determine a control signal associated with the detected event,
[00113] In an operation 606, the feedback control module 113 of the processor 110 may
receive the control signal.  Feedback may be provided via the wearable device 100. The
feedback control module 113 may cause the feedback component 130 to provide feedback via
the wearable device 100. In some implementations, the feedback control module 113 may be
configured to provide the control signal to the feedback component 130. In these
implementations, the control signal may be directly applied to the one or more feedback
components 130 to cause the feedback, In some implementations, the feedback control module
113 may be configured to determine a feedback response based on the received control signal.
The feedback control module 113 may provide a feedback response comprising one or more
types of feedback and one or more feedback signals of the indicated feedback types to be
generated. The feedback control module 113 may be configured to generate the indicated
feedback signals of the feedback response and transmit the feedback signals to the respective
feedback components 130 to which the signals correspond.

[00114] One or more feedback components 130 of the wearable device 100 may provide
feedback via the wearable device 100. In some implementations, the feedback provided may be
based on one or more feedback signals received from the feedback control module 113. The
feedback may correspond to the event detected within the environment related to the wearable
device. For example, the feedback may be representative of the event.

[00115] In some implementations, when an occurrence of an event is detected in an
environment related to the wearable AR device 200, the feedback control module 213 of the
processor 210 may receive the control signal. Feedback may be provided via the wearable AR
device 200. The feedback control module 213 may cause the feedback component 120 to
provide feedback via the wearable AR device 200. In some implementations, the feedback

control module 213 may be configured to provide the control signal to the feedback component
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130. In these implementations, the control signal may be directly applied to the one or more
feedback components 130 to cause the feedback. In some implementations, the feedback control
module 213 may be configured to determine a feedback response based on the received control
signal. The feedback control module 213 may provide a feedback response comprising one ot
more types of feedback and one or more feedback signals of the indicated feedback types to be
generated. The feedback control module 213 may be configured to generate the indicated
feedback signals of the feedback response and transmit the feedback signals to the respective
feedback components 130 to which the signals correspond.

[00116] One or more feedback components 130 of the wearable AR device 200 may provide
feedback via the wearable AR device 200. In some implementations, the feedback provided may
be based on one or more feedback signals received from the feedback control module 213. The
feedback may correspond to the event detected within the environment related to the wearable
device. For example, the feedback may be representative of the event.

[00117] Wearable device 100 may include storage 170, one or more processors 110, and/or
other components. Wearable device 100 may include communication lines, or potts to enable
the exchange of information with a network and/or other computing platforms. Illustration of
wearable device 100 in FIG. 1 is not intended to be limiting, Wearable device 100 may include a
plurality of hardware, software, and/or firmware components operating together to provide the
functionality attributed herein to wearable device 100.

[00118] Storage 170 may comprise non-transitory storage media that electronically stores
information. The electronic storage media of storage 170 may include one or both of system
storage that is provided integrally (i.e., substantially non-removable) with wearable device 100
and/or removable storage that is removably cbnnectable to wearable device 100 via, for example,
a port (e.g., a USB port, a firewire port, etc.) or a drive (e.g., a disk drive, etc.). Storage 170 may
include one or more of optically readable storage media (e.g., optical disks, etc.), magnetically
readable storage media (e.g., magnetic tape, magnetic hard drive, floppy drive, etc.), electrical
charge-based storage media (e.g., EEPROM, RAM, etc.), solid-state storage media (e.g., flash
drive, etc.), and/or other electronically readable storage media. Storage 170 may include one or
more virtual storage resources (e.g., cloud storage, a virtual private network, and/or other virtual

storage resources). Storage 170 may store software algorithms, information determined by
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processor 110, information received from wearable device 100, and/or other information that
enables wearable device 100 to function as described herein.

[00119] Processor(s) 110 is configured to provide information processing capabilities in
wearable device 100. As such, processor 110 may include one or more of a digital processor, an
analog processor, a digital circuit designed to process information, an analog circuit designed to
process information, a state machine, and/or other mechanisms for electronically processing
information. Although processor 110 is shown in FIG. 1 as a single entity, this is for illustrative
purposes only. In some implementations, processor 110 may include a plurality of processing
units. These processing units may be physically located within the same device, or processor
110 may represent processing functionality of a plurality of devices operating in coordination.
The processor 110 may be configured to execute modules 111, 112, 113, 114, and 115.
Processor 110 may be configured to execute modules 111, 112, 113, 114, and 115 by software;
hardware; firmware; some combination of software, hardware, and/or firmware; and/or other
mechanisms for configuring processing capabilities on processor 110. As used herein, the term
“module” may refer to any component or set of components that perform the functionality
attributed to the module. This may include one or more physical processors during execution of
processor readable instructions, the processor readable instructions, circuitry, hardware, storage
media, or any other components.

[00120] It should be appreciated that although modules 111, 112, 113, 114, and 115 are
illustrated in FIG. 1 as being implemented within a single processing unit, in implementations in
which processor 110 includes multiple processing units, one or more of modules 111, 112, 113,
114, and 115 may be implemented remotely from the other modules. The description of the
functionality provided by the different modules 111, 112, 113, 114, and 115 described below is
for illustrative purposes, and is not intended to be limiting, as any of modules 111, 112, 113, 114,
and 115 may provide more or less functionality than is described. For example, one or more of
modules 111, 112, 113, 114, and 115 may be eliminated, and some or all of its functionality may
be provided by other ones of modules 111, 112, 113, 114, and 115. As another example,
processor 110 may be configured to execute one or more additional modules that may perform
some or all of the functionality attributed below to one of modules 111, 112, 113, 114, and 115.
[00121] Wearable AR device 200 may include storage 270,.one or more processors 210,

and/or other components. Wearable AR device 200 may include communication lines, or ports
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to enable the exchange of information with a network and/or other computing platforms.
lustration of wearable AR device 200 in FIG. 2 is not intended to be limiting. Wearable AR
device 200 may include a plurality of hardware, software, and/or firmware components operating
together to provide the functionality attributed herein to wearable AR device 200.

[00122]  Storage 270 may comprise non-transitory storage media that electronically stores
information. The electronic storage media of storage 270 may include one or both of system
storage that is provided integrally (i.e., substantially non-removable) with wearable AR device
200 and/or removable storage that is removably connectable to wearable AR device 200 via, for
example, a port (e.g., a USB port, a firewire port, etc.) or a drive (e.g., a disk drive, etc.).
Storage 270 may include one or more of optically readable storage media (e.g., optical disks,
etc.), magnetically readable storage media (e.g., magnetic tape, magnetic hard drive, floppy
drive, etc.), electrical charge-based storage media (e.g., EEPROM, RAM, etc.), solid-state
storage media (e.g., flash drive, etc.), and/or other electronically readable storage media. Storage
270 may include one or more virtual storage resources (e.g., cloud storage, a virtual private
network, and/or other virtual storage resources). Storage 270 may store software algorithms,
information determined by processor 210, information received from wearable device 200,
and/or other information that enables wearable AR device 200 to function as described herein.
[00123] Processor(s) 210 is configured to provide information processing capabilities in
wearable AR device 200. As such, processor 210 may include one or more of a digital
processor, an analog processor, a digital circuit designed to process information, an analog
circuit designed to process information, a state machine, and/or other mechanisms for
electronically processing information. Although processor 210 is shown in FIG. 2 as a single
entity, this is for illustrative purposes only. In some implementations, processor 210 may
include a plurality of processing units. These processing units rriay be physically located within
the same device, or processor 210 may represent processing functionality of a plurality of
devices operating in coordination. The processor 210 may be configured to execute modules
211,212,213, 214, 215, and 216. Processor 210 may be configured to execute modules 211,
212,213,214, 215, and 216 by software; hardware; firmware; some combination of software,
hardware, and/or firmware; and/or other mechanisms for configuring processing capabilities on
processor 210. As used herein, the term “module” may refer to any component or set of

components that perform the functionality attributed to the module. This may include one or
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more physical processors during execution of processor readable instructions, the processor
readable instructions, circuitry, hardware, storage media, or any other components.

[00124] It should be appreciated that although modules 211, 212, 213, 214, 215, and 216 are
illustrated in FIG. 2 as being implemented within a single processing unit, in implementations in
which processor 210 includes multiple processing units, one or more of modules 211, 212, 213,
214, 215, and 216 may be implemented remotely from the other modules. The description of the
functionality provided by the different modules 211, 212, 213, 214, 215, and 216 described
below is for illustrative purposes, and is not intended to be limiting, as any of modules 211, 212,
213,214, 215, and 216 may provide more or less functionality than is described. For example,
one or more of modules 211, 212, 213, 214, 215, and 216 may be eliminated, and some or all of
its functionality may be provided by other ones of modules 211, 212, 213, 214, 215, and 216. As
another example, processor 210 may be configured to execute one or more additional modules
that may perform some or all of the functionality attributed below to one of modules 211, 212,
213, 214, 215, and 216.

[00125]  Server 400 may include storage, one or more processors, and/or other components.
Server 400 may include communication lines, or ports to enable the exchange of information
with a network and/or other computing platforms. Illustration of server 400 in FIGS. 1 and 2 are
- not intended to be limiting., Server 400 may include a plurality of hardware, software, and/or
firmware components operating together to provide the functionality attributed herein to server
400. For example, server 400 may be implemented by a cloud of computing platforms operating
together as server 400.

[00126]  Although the system(s) and/or method(s) of this disclosure have been described in
detail for the purpose of illustration based on what is currently considered to be the most
practical and preferred implementations, it is to be understood that such detail is solely for that
purpose and that the disclosure is not limited to the disclosed implementations, but, on the
contrary, is intended to cover modifications and equivalent arrangements that are within the spirit
and scope of the appended claims. For example, it is to be understood that the present disclosure
contemplates that, to the extent possible, one or more features of any implementation can be

combined with one or more features of any other implementation.
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WHAT IS CLAIMED IS:

1. A system comprising:

a wearable device;

a second device remote from and in communication with the wearable device;

a processor configured to generate a control signal representative of an event occurting in
an environment related to the wearable device and/or the second device; and

a haptic output device configured to provide haptic feedback based on the generated

control signal.

2. The system according to claim 1, wherein the second device is a second wearable

device.

3. The system according to claim 1, wherein the event comprises an indication of a
physical object within a predetermined proximity of the wearable device or the second device, an
indication of an environmental condition occurring in the environment, an indication of a change
in an environmental condition occutring in the environment, an indication of a movement of an
object within a predetermined proximity of the wearable device or second device, an interaction
between the wearable device or the second device and an object in the environment, or an

indication that the wearable device or the second device recognizes an object in the environment,

4, The system according to claim 1, wherein the wearable device comprises the

haptic output device.

5. The system according to claim 1, wherein the second device comprises the haptic

output device.

0. The system according to claim 1, further comprising:

a sensor configured to sense one or more environmental conditions related to the
wearable device or the second device,

wherein the event comprises the one or more environmental conditions sensed by the

sensor,
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7. The system according to claim 1, further comprising:

a communication port configured to establish a wireless or wired communication channel
between the wearable device and the second device,

wherein the processor is configured to receive a signal representative of an event
occurring at the wearable device or the second device via the wireless or wired communication

channel and generate the control signal based on the received signal.

8. The system according to claim 7, wherein the received signal comprises sensory
information, and wherein the event comprises one or more environmental conditions based on

the sensory information.

9. The system according to claim 8, wherein the received signal comprises
information relating to a communication at the second device, and wherein the event comprises

an indication of the communication at the second device.

10. A system comprising:
an augmented reality device configured to generate an augmented reality environment
comprising an augmented reality space and a physical space, the augmented reality device
comprising
a processor configured to
generate the augmented reality space coincident with the physical space,
recognize at least one physical object in the physical space and augment
the at least one physical object with one or more virtual objects in the augmented
reality space, and
determine an event associated with the augmented reality environment,
and
generate a control signal based on the determined event;
a wearable device remote from and in communication with the augmented reality device;
a third device remote from and in communication with the wearable device and the
augmented reality device; and
a haptic output device configured to provide haptic feedback based on the generated

control signal.
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11.  The system according to claim 10, wherein the third device is a second wearable

device.

12. The system according to claim 10, wherein the event comprises an interaction
with a virtual object, an interaction between the at least one physical object and the augmented
reality environment, a confirmation of an action occurring with respect to the augmented reality
environment, a confirmation that the at least one physical object is recognized by the augmented

reality device, or a confirmation that an object in the physical space has been augmented.

13.  The system according to claim 10, wherein the event comprises an indication of
the at least one physical object within a predetermined proximity of the augmented reality
device, an indication of an environmental condition occurring in an environment related to the
augmented reality device, an indication of a change in an environmental condition occurring in
the environment, or an indication of a movement of an object within a predetermined proximity

of the augmented reality device.

14, The system according to claim 10, wherein the augmented reality device

comprises the haptic output device,

15. The system according to claim 10, wherein the wearable device comprises the

haptic output device.

16.  The system according to claim 10, wherein the third device comprises the haptic

output device.

17. A method comprising:
generating a control signal representative of an event occurring in an environment related
to a wearable device and/or a second device with a processor; and

providing haptic feedback based on the generated control signal with a haptic output

device.

18.  The method according to claim 17, wherein the second device is a second

wearable device.
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19.  The method according to claim 17, wherein the event comprises an indication of a
physical object within a predetermined proximity of the wearable device or the second device, an
indication of an environmental condition occurring in the environment, an indication of a change
in an environmental condition occurring in the environment, an indication of a movement of an
object within a predetermined proximity of the wearable device or second device, an interaction
between the wearable device or the second device and an object in the environment, or an

indication that the wearable device or the second device recognizes an object in the environment,

20.  The method according to claim 17, wherein the wearable device comprises the

haptic output device and the haptic feedback is provided at the wearable device.

21.  The method according to claim 17, wherein the second device comprises the

haptic output device and the haptic feedback is provided at the second device.

22.  The method according to claim 17, further comprising:

sensing one or more environmental conditions related to the wearable device or the
second device with a sensor,

wherein the event comprises the one or more environmental conditions sensed by the

SEensor.

23.  The method according to claim 17, further comprising;

establishing a wireless or wired communication channel between the wearable device and
the second device with a communication port; and

receiving a signal representative of an event occurring at the wearable device or the
second device via the wireless or wired communication channel and generate the control signal

based on the received signal with the processor.,

24.  The method according to claim 23, wherein the received signal comprises sensory
information, and wherein the event comprises one or more environmental conditions based on

the sensory information.
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25.  The method according to claim 24, wherein the received signal comprises
information relating to a communication at the second device, and wherein the event comprises

an indication of the communication at the second device,

26. A method comprising:
generating an augmented reality environment comprising an augmented reality space and
a physical space with an augmented reality device, said generating comprising
generating the augmented reality space coincident with the physical space with a
processor,
recognizing at least one physical object in the physical space and augment the at
least one physical object with one or more virtual objects in the augmented reality space
with the processor,
determining an event associated with the augmented reality environment with the
processor, and
generating a control signal based on the determined event with the processor; and
providing haptic feedback based on the generated control signal with a haptic output
device of the augmented reality device, a wearable device remote from and in communication
with the augmented reality device, or a third device remote from and in communication with the

wearable device and the augmented reality device.

27.  The method according to claim 26, wherein the third device is a second wearable

device.

28.  The method according to claim 26, wherein the event comprises an interaction
with a virtual object, an interaction between the at least one physical object and the augmented
reality environment, a confirmation of an action occurring with respect to the augmented reality
environment, a confirmation that the at least one physical object is recognized by the augmented

reality device, or a confirmation that an object in the physical space has been augmented.

29.  The method according to claim 26, wherein the event comprises an indication of
the at least one physical object within a predetermined proximity of the augmented reality
device, an indication of an environmental condition occurring in an environment related to the

augmented reality device, an indication of a change in an environmental condition occurring in
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the environment, or an indication of a movement of an object within a predetermined proximity

of the augmented reality device.
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ABSTRACT

A system includes a wearable device, a second device remote from and in communication
with the wearable device, a processor configured to generate a control signal representative of an
event occurring in an environment related to the wearable device and/or the second device, and a

haptic output device configured to provide haptic feedback based on the generated control signal.
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City Fremont State/Province CA Country of Residence i| Us

Mailing Address of Inventor:

Address 1 41555 Carol Common

Address 2

City Fremont | State/Province | CA
Postal Code 94538 | Country i us

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Trevor JONES

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

City | Los Gatos State/Province | CA Country of Residence i | US

Mailing Address of Inventor:

Address 1 16151 Redwood Lodge Rd

Address 2

City Los Gatos | State/Province | CA
Postal Code 95033 | Country i | us

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

Daniel Gregory PARKER

Residence Information (Select One) (¢ US Residency () Non US Residency () Active US Military Service
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Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 043508-0439886

Application Number

Title of Invention

SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

City | San Francisco

State/Province | CA |Country of Residence i | US

Mailing Address of Inventor:

Address 1 2120 Sloat Blvd
Address 2
City San Francisco | State/Province | CA
Postal Code 94116 | Country i us
Inventor 4
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Kohei IMOTO
Residence Information (Select One) (¢ US Residency () NonUS Residency () Active US Military Service
City | Santa Clara State/Province | CA Country of Residence i | US
Mailing Address of Inventor:
Address 1 30 Buckingham Drive
Address 2 Apt. 114
City Santa Clara | State/Province | CA
Postal Code 95051 | Country i | us
Inventor 5
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Keith REED
Residence Information (Select One) (¢ US Residency () Non US Residency () Active US Military Service
City | SanJose State/Province | CA Country of Residence i | US
Mailing Address of Inventor:
Address 1 3239 Pumpherston Way
Address 2
City San Jose | State/Province | CA
Postal Code 95148 | Country i | us
Inventor 6
Legal Name
Prefix| Given Name Middle Name Family Name Suffix

Jesica

E. FERRO

Residence Information (Select One) (¢ US Residency

(O NonUS Residency () Active US Military Service

City | Redwood City

State/Province

CA | Country of Residenkgdtay Pitforms Exhibit 1007
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Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | 043508-0439886

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

Mailing Address of Inventor:

Address 1 1645 Carleton Ct
Address 2
City Redwood City | State/Province | CA
Postal Code 94061 | Country i | us
Inventor 7
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Aaron KAPELUS
Residence Information (Select One) () US Residency  (#) Non US Residency () Active US Military Service
City Montreal Country of Residence i CA
Mailing Address of Inventor:
Address 1 19 Cote St. Catherine #16
Address 2
City Montreal | State/Province | QcC
Postal Code H2V 1Z7 | Country i | CA
Inventor 8
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Neil OLIEN
Residence Information (Select One) () US Residency  (®) Non US Residency () Active US Military Service
City |Montreal Country of Residence ! CA
Mailing Address of Inventor:
Address 1 4455 Madison Ave
Address 2
City Montreal | State/Province | QcC
Postal Code H4B 2v3 | Country i | CA
Inventor 9
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Danny A GRANT

Residence Information {(Select One) (O US Residency

© Non US Residency O fylye b NIRRSeRRir 1007
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Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | 043508-0439886

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

City Laval Country of Residence i CA

Mailing Address of Inventor:

Address 1 1784 de Lunebourg
Address 2
City Laval | State/Province | QcC
Postal Code H7M 2A1 | Country i | CA
Inventor 10
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Robert LACROIX
Residence Information (Select One) (¢} US Residency () Non US Residency () Active US Military Service
City | San Jose State/Province | CA Country of Residence i | US

Mailing Address of Inventor:

Address 1 1766 Comstock Lane

Address 2

City San Jose | State/Province | CA
Postal Code | 95124 | Country i | us

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add
Correspondence Information:

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

For further information see 37 CFR 1.33(a).

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

Customer Number 93383

Email Address docket_ip@pillsburylaw.com | AddEmail | [Remove Email
Application Information:

Title of the Invention SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

Attorney Docket Number| 043508-0439886 Small Entity Status Claimed [ |

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 6 Suggested Figure for Publication (if any)
Filing By Reference:
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PTO/AIA/14 (07-14)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | 043508-0439886

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

Only complete this section when filing an application by reference under 35 U.5.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

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

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

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

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

[] 35U.S5.C.122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

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

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

Please Select One: (e) Customer Number (O US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 93383

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119{g), 120, 121, 365(c), or 386(c} orindicate National
Stage entry from a PCT application. Providing this 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 blank.

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
Continuation of 13/841551 2013-03-15

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button. fad

Foreign Priority Information:

Meta Platforms Exhibit 1007
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PTO/AIA/14 (07-14)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | 043508-0439886

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1_55__ When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

| Remove I

Application Number Country i Filing Date (YYYY-MM-DD) Access Code (if applicable)

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

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

This application (1) claims priority tc 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 cr 1.78, this application, with a filing date on or after March

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

Authorization to Permit Access:

Authoerization to Permit Access to the Instant Application by the Participating Offices
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PTO/AIA/14 (07-14)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | 043508-0439886

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPQ), the Korean Intellectual Froperty Office {(KIPQO), the World Intellectual Froperty Office {WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPQO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h){3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.8.C. 119(a)-{d) if a copy of the foreign application that satisfies the cettified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14{(c}, access may be provided to information concemning the date o f filing this Authorization.

Applicant Information:

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

Applicant 1

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

identified in this section.

(&) Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

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

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

Name of the Deceased or Legally Incapacitated Inventaor :

If the Applicant is an Organization check here.

Organization Name

IMMERSION CORPORATION

Mailing Address Information For Applicant:

Address 1 50 Rio Rables

Address 2

City San Jose State/Province CA
Country il us Paostal Code 95134
Phone Number Fax Number
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PTO/AIA/14 (07-14)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | 043508-0439886

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

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 assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

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

Address 1

Address 2

City State/Province

Country i Postal Code

Phone Number Fax Number

Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by e
selecting the Add button.

Signature:

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

Signature |/Emily T. Bellf Date (YYYY-MM-DD)| 2015-07-24
First Name | Emily T. Last Name | Bell Registration Number | 47418
Additional Sighature may be generated within this form by selecting the Add button. Add
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Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | 043508-0439886

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

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 OCffice, 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.5.C. 2(b)(2); (2) furnishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S5.C. 552)
and the Privacy Act (& 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.

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

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U_.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GS8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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Approved for use through 11/30/2014, OMB 08610036

U.8, Patent and Tradomark Office; U.8 DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1996, ho persons ate required to respond to a colleatfon of Informatlon unlass I displays a valld OMB control number,

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attorney glven in the application identiﬂed in the attached statement
under 37 CFR 3.73(c).

| hereby appoint:
Practitioners assoclated with Customer Number: 9 3 3 8 3
OR
I:] Practitionar(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):
Name Registration Name Reglslration
Number Number

As attorney(s) or agent(s) to represent the undersigned before the Unlted States Patent and Trademark Office (USPTO) In connection with

any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assiinments documents
attached to this form in accordance with 37 CFR 3.73(c). ’

Please change the cotrespondence address for the application Identified in the attached statement under 37 CFR 3,73(c) to!

IEI The address assoclated with Customer Number; 93 383
OR '

Firm or
od Individual Name

Address

City State Zip
Country

Talephone Emall

Asslgnee Name and Address: IMMERSION CORPORATION
50 Rlo Robles
San Jose, CA 95134

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) Is required to be
Filed in each application in which this form i1s used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed,

SIGNATURE of Assignee of Record
Thspdlvldual whose signature and title Is supplied below is authorized to act on behalf of the assighes

Signature ,kc-._;}-ét'-w:_... A/L«/rwé—\ Date \ir~es 10,2 015
Name Catherine C. Maresh TeleFF%m
Title Senior IP Counsel, IMMERSION CORPORATION

This collection of informatlon is required by 37 CFR 1,81, 1,82 and 1,33, The Information Is required lo obtain or ratain a benellt by the public which Is o Tile (and
hy the USPTO fo process) an applicallon. Confidenllallly 1s governed by 36 U.8.C, 122 and 37 CFR 1.11 and 1.14, This collection Is estimaled to take 3 minutes
to somplete, 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 reguire to complate this form and/or suggestions for reducing this burden, should be sent o the Chilef Information Offlcer,
4,8, Patent and Trademark Offlce, U.S. Deparlment of Commarce, P.0, Box 1450, Alexandria, VA 22313-1480, DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS, SEND TO: Commissloner for Patents, P.O, Box 1450, Alexandrla, VA 22313-1450,

If you need assistance in completing the form, call 1-800-PT0-9199 and select optlon 2,
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Electronic Acknowledgement Receipt

EFSID: 23045276
Application Number: 14808740
International Application Number:
Confirmation Number: 4726

Title of Invention:

SYSTEM WITH WEARABLE DEVICE AND HAPTIC QUTPUT DEVICE

First Named Inventor/Applicant Name:

Allan VISITACION

Customer Number:

93383

Filer:

Emily T. Bell/Margaret Barham

Filer Authorized By:

Emily T. Bell

Attorney Docket Number:

043508-0439886

Receipt Date: 28-JUL-2015
Filing Date:
Time Stamp: 14:43:34

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
191428
1 Filing.pdf yes 3
de544b160d162cae00e770429b526961ea7]

90a0f
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Multipart Description/PDF files in .zip description
Document Description Start End
Assignee showing of ownership per 37 CFR 3.73 1 2
Power of Attorney 3 3
Warnings:
Information:
Total Files Size (in bytes); 191428

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/96 (08-12)

Approved for use through Q1/31/2013, OMB 0651-0031

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: IMMERSION CORPORATION

Application No./Patent No.: 14/_808'740 Filed/Issue Date: July 24, 2015

Titled: SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

IMMERSION CORPORATION _a Corporation

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

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

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

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

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

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

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

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

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

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

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 036173 , Frame 0854 , or for which a copy
thereof Is attached.

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

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

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

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

[Page 1 of 2)
This collectlon of Information Is required by 37 GFR 3.73(b). The Information Is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality Is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gatherlng, preparing, and submitting the completed application form to the USPTO, Time will vary depending upon the Indlvidual 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 Informatlon Officer, U.S. Patent and Trademark
Office, U.S. Department of Gommerce, P.O. Box 1450, Alexandrla, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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PTO/AIA/9B (08-12)

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

U.8. Patent and Trademark Offlce; U.S. DERARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, ne persons are requlred to respond to a collection of Information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

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

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

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

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

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

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

The yradefs (whose title is supplied below) is authorized to act on behalf of the assignee.
Y July 28, 2015
Signaturd % Date
Emily T. Bell 47,418
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
14/808,740 07/24/2015 3735 2740 043508-0439886 29 4
CONFIRMATION NO. 4726
93383 FILING RECEIPT
Pillsbury Winthrop Shaw Pittman LLP (Immersion
P.0. Box 10500 ( ’ AT LKL R PNV

McLean, VA 22102
Date Mailed: 08/10/2015

Receipt is acknowledged of this non-provisional 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 APPLICANT, 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 Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections 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

Inventor(s)

Allan VISITACION, Fremont, CA;

Trevor JONES, Los Gatos, CA,;

Daniel Gregory PARKER, San Francisco, CA;

Kohei IMOTO, Santa Clara, CA,;

Keith REED, San Jose, CA;

Jesica E. FERRO, Redwood City, CA;

Aaron KAPELUS, Montreal, CANADA;

Neil OLIEN, Montreal, CANADA;

Danny A. GRANT, Laval, CANADA;

Robert LACROIX, San Jose, CA;
Applicant(s)

IMMERSION CORPORATION, San Jose, CA;

Power of Attorney: The patent practitioners associated with Customer Number 93383

Domestic Priority data as claimed by applicant
This application is a CON of 13/841,551 03/15/2013 PAT 9092954

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.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

page 1 of 3
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If Required, Foreign Filing License Granted: 08/07/2015

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/808,740

Projected Publication Date: 11/19/2015
Non-Publication Request: No

Early Publication Request: No
Title

SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE
Preliminary Class
600
Statement under 37 CFR 1.55 or 1.78 for AlA (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.

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).
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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
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

Application or Docket Number

Substitute for Form PTO-875 14/808,740
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 280
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (a)) N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 29 minus 20= 9 OR |« 80 720
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 420 420
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2740
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus OR |x
a Independent * Minus | *** =
E (37 CFR 1.16(h) OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus ** =
= (37 CF% ?.16(i)) OR |x
% Independent * Minus | *** = OR N
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/808,740 07/24/2015 Allan VISITACION 043508-0439886
CONFIRMATION NO. 4726
93383 PUBLICATION NOTICE
Pillsbury Winthrop Shaw Pittman LLP (Immersion)
P.O. Box 10500 0 L R
0000000/8748818

McLean, VA 22102

Title:SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

Publication No.US-2015-0332566-A1
Publication Date:11/19/2015

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 Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, 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 http://pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

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

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

page 1 of 1
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Doc Code: PA..
PTQO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 11/30/2014, OMB 0651-0051
U.8. 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 h
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 14/808,740
Filing Date 07/24/2015

Allan Visitacion

First Named Inventor

Title SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

Art Unit 3735

Examiner Name

Attorney Docket Number 104887.0007USC1/IMM413C1

SIGNATURE o plicant or Patent Practifioner .
Signature / // L>{ Date (Optional) /
l/ 2 S; ZZ‘

Name JohpC. Reich ~ Registration | 37703

Number

..

Title (if Applicantis a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

=

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If "
more than one applicant, use multiple forms.

D *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.
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Doc Code: PA..

o . PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approved for use through 11/30/2014, OMB 0651-0051
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required 1o respond to a collection of Information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

{Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above: 23552

OR

| hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above, (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

The address associated with Customer Number; 23552 ‘
OR

Firm or
Individual Name

Address
City | State | [zp ]
Country
Telephone | Email |

I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

IMMERSION CORPORATION

D Inventor or Joint Inventor (title not required below)

D 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)

D 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 (whosp/ti,(le is supplied below) je authofized tg.act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature et ol anl L | Date (Optional) |
Name Catherine C. Maresh, Registration Number 35,268
Title Senior IP Counsel

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 cerlifications. If more than one applicant, use multiple forms.

[:ITotal of forms are submitted.

e e e

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 ime you require to complete this form and/or suggestions for reducing this burden, should be sent (o the Chisf Information Officer, U.8. 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-PT0-9189 and select option 2.
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PTO/AIAB2C (07-13)
Approved for use through 11/30/2014. OMB 0851-0051
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required ta respond to a collection of information unless it displays a valid OMB control number

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 | 8
Name Number
Catherine C. Maresh 35268
Thomas A. Hassing 36169
Jeffrey C. Leng 68247
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in
connection with your submission of the attached form related to a patent application or patent.
Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general
authority for the collection of this information is 35 U.S.C. 2(b){(2); (2) furnishing of the
information solicited is voluntary; and (3) the principal purpose for which the information is used
by the U.8. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent
and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the
patent.

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

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

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

3. 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. Arecord in this system of records may be disclosed, as a routine use, to a contractor of
the Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974,
as amended, pursuant to 5 U.S.C. 552a(m).

5. 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 histher 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.S8.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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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: Immersion Corporation
Application No./Patent No.: 14/808,740 Filed/Issue Date: 07/24/2015
Titled: SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

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

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

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

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

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

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

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

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

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 936173 , Frame 0854 , or for which a copy
thereof is attached.

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

1. From: To:
The document was recorded in the United States Patent and Trademark Office at

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

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

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

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)

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

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

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

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at

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

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

Reel , Frame -, orfor which a copy thereof is attached.
5. From: To:

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

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

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

D Additiona! documents in the chain of title are listed on a supplemental sheei(s).

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

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

The ersig } is authorized to act on behalf of the assignee.

%’//‘

upglied o

Signaty Dat, /
n C. Reich 37703
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

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

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

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

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

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. 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 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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Electronic Acknowledgement Receipt

EFS ID: 24757592
Application Number: 14808740
International Application Number:
Confirmation Number: 4726

Title of Invention:

SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

First Named Inventor/Applicant Name:

Allan VISITACION

Customer Number:

93383

Filer:

John Christopher Reich/Leah Schwenke

Filer Authorized By:

John Christopher Reich

Attorney Docket Number:

043508-0439886

Receipt Date: 28-JAN-2016
Filing Date: 24-JUL-2015
Time Stamp: 17:44:58

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
283642
1 Power of Attorney 2016-01-28_POA.PDF no 4
001bbe9ff58342ee87225459962d79537b3)

0591d

Warnings:

Information:
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193284
Assignee showing of ownership per 37 2016-01-28_373cStatement.

2 CFR3.73 PDF no 3
058796fa8bdfbb68f3826bccf098aetfbeb3
df1f
Warnings:
Information:
Total Files Size (in bytes): 476926

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Meta Platforms Exhibit 1007
Page 0098



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov
| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
14/808,740 07/24/2015 Allan VISITACION 04887.0007USC1/IMM413C1
CONFIRMATION NO. 4726
23552 POA ACCEPTANCE LETTER
MERCHANT & GOULD P.C.
P.O. BOX 2903

LT R
MINNEAPOLIS, MN 55402-0903 000000080434056

Date Mailed: 02/09/2016

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/28/2016.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/fstephanos/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO. g0V
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/808,740 07/24/2015 Allan VISITACION 043508-0439886
CONFIRMATION NO. 4726
93383 POWER OF ATTORNEY NOTICE
Pillsbury Winthrop Shaw Pittman LLP (Immersion)

P.O. Box 10500

RN AR
McLean, VA 22102 000 7

00008043403

Date Mailed: 02/09/2016

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/28/2016.

* The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/fstephanos/

page 1 of 1
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/808,740 07/24/2015 Allan VISITACION 04887.0007USC1/IMM413C1 4726
23552 7590 11/02/2016
EXAMINER

MERCHANT & GOULD P.C. | |
P.O. BOX 2903 NGUYEN, PHUNG
MINNEAPOLIS, MN 55402-0903

| ART UNIT | PAPER NUMBER |

2685
| NOTIFICATION DATE | DELIVERY MODE |
11/02/2016 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):
USPTO23552@merchantgould.com
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Application No. Applicant(s)
14/808,740 VISITACION ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
PHUNG NGUYEN 2685 ,S\l‘g“‘s

-- 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
)X Responsive to communication(s) filed on 07/24/2015.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

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

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

Disposition of Claims*

5[ Claim(s) 1-29 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)[] Claim(s) is/are allowed.

7)X Claim(s) 1-29 is/are rejected.

8)[] Claim(s is/are objected to.

9] 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

)
)
)

hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] 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)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) IZI Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. .
2) x Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 l:l Other-
Paper No(s)/Mail Date ) ) ther: .
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary M@fﬁ??a@f&ﬂh@a}%ﬁﬁiﬂé%q 007
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Application/Control Number: 14/808,740 Page 2
Art Unit: 2685

DETAILED ACTION
Notice of Pre-AIA or AIA Status
1. The present application is being examined under the pre-AlIA first to invent provisions.

Specification

2. Applicant is requested to update the status of U.S. Patent Application No. 13/841,551,

filed March 15, 2013 indicated in the instant application.

Double Patenting

3. The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible
harassment by multiple assignees. See In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to
overcome an actual or provisional rejection based on a nonstatutory double patenting ground
provided the conflicting application or patent is shown to be commonly owned with this
application. See 37 CFR 1.130(b).

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37
CFR 3.73(b).

Claims 1-29 are rejected under the judicially created doctrine of obviousness-type double
patenting as being unpatentable over claims 1, 2, 7-10, 20, 26, and 27 of U.S. Patent No.
9092954 in view of Haddick et al. US. 2012/0242698.

Claims 1, 2, 7-10, 20, 26, and 27 of ‘954 patent claim all the limitations of the current
application except the second device remote from and in communication with the wearable
device. However, Haddick et al. disclose see-through near-eye display glasses with a multi-

segment processor-controlled optical layer including the second device remote from and in
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Application/Control Number: 14/808,740 Page 3
Art Unit: 2685

communication with the wearable device in the form of the eyepiece of the second user
(paragraph 0365, lines 21-23). Since they both teach a system with wearable device and haptic
output device, it would have been obvious to the skilled artisan to employ the teaching of

Haddick et al. in the system of Visitacion et al. in order to extend the use of the device.

Claim Rejections - 35 USC § 102
4. 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 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 pre-AIA 35 U.S.C. 102 that

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

A person shall be entitled to a patent unless —

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

international application designated the United States and was published under Article 21(2) of such
treaty in the English language.

5. Claims 1-29 are rejected under pre-AIA 35 U.S.C. 102(e) as being anticipated by Haddick
et al. (US 2012/0242698).

Regarding claim 1: Haddick et al. disclose see-through near-eye display glasses with a
multi-segment processor-controlled optical layer comprising a wearable device; a second device

remote from and in communication with the wearable device (paragraph 0365, lines 21-23); a
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Application/Control Number: 14/808,740 Page 4
Art Unit: 2685

processor configured to generate a control signal representative of an event occurring in an
environment related to the wearable device and/or the second device; and a haptic output device
configured to provide haptic feedback based on the generated control signal (paragraph 0231,
0370, and 0422).

Regarding claim 2: Haddick et al. disclose wherein the second device is a second
wearable device (paragraph 0365, lines 22-23).

Regarding claim 3: Haddick et al. disclose wherein the event comprises an indication of
a physical object within a predetermined proximity of the wearable device or the second device,
an indication of an environmental condition occurring in the environment, an indication of a
change in an environmental condition occurring in the environment, an indication of a movement
of an object within a predetermined proximity of the wearable device or second device, an
interaction between the wearable device or the second device and an object in the environment,
or an indication that the wearable device or the second device recognizes an object in the
environment (paragraph 0422, lines 13-15).

Regarding claim 4: Haddick et al. disclose wherein the wearable device comprises
the haptic output device (paragraph 0370).

Regarding claim 5: Haddick et al. disclose wherein the second device comprises the
haptic output device (paragraph 0370).

Regarding claim 6: Haddick et al. disclose a sensor configured to sense one or more
environmental conditions related to the wearable device or the second device, wherein the event
comprises the one or more environmental conditions sensed by the sensor (paragraph 0007, lines

1-15).
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Application/Control Number: 14/808,740 Page 5
Art Unit: 2685

Regarding claim 7: Haddick et al. disclose a communication port configured to establish
a wireless or wired communication channel between the wearable device and the second device,
wherein the processor is configured to receive a signal representative of an event occurring at the
wearable device or the second device via the wireless or wired communication channel and
generate the control signal based on the received signal (fig. 29, paragraph 0364).

Regarding claim 8: Haddick et al. disclose wherein the received signal comprises
sensory information, and wherein the event comprises one or more environmental conditions
based on the sensory information (paragraph 0364, lines 1-6).

Regarding claim 9: Haddick et al. disclose wherein the received signal
comprises information relating to a communication at the second device, and wherein the event
comprises an indication of the communication at the second device (paragraph 0365).

Regarding claim 10: Haddick et al. disclose a processor configured to generate the
augmented reality space coincident with the physical space, recognize at least one physical
object in the physical space and augment the at least one physical object with one or more virtual
objects in the augmented reality space (paragraph 0007, and 0481), and determine an event
associated with the augmented reality environment, and generate a control signal based on the
determined event; a wearable device remote from and in communication with the augmented
reality device (paragraph 0007, and 0422); a third device (the eyepiece of the second user, para.
03635, lines 21-23) remote from and in communication with the wearable device and the
augmented reality device (paragraph 0365); and a haptic output device configured to provide

haptic feedback based on the generated control signal (paragraph 0370).
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Application/Control Number: 14/808,740 Page 6
Art Unit: 2685

Regarding claim 11: Haddick et al. disclose wherein the third device is a second
wearable device (paragraph 0365, lines 22-23).

Regarding claim 12: Haddick et al. disclose wherein the event comprises an
interaction with a virtual object, an interaction between the at least one physical object and the
augmented reality environment, a confirmation of an action occurring with respect to the
augmented reality environment, a confirmation that the at least one physical object is recognized
by the augmented reality device, or a confirmation that an object in the physical space has been
augmented (paragraph 0387 and 0487).

Regarding claim 13: Haddick et al. disclose wherein the event comprises an indication
of the at least one physical object within a predetermined proximity of the augmented
reality device, an indication of an environmental condition occurring in an environment related
to the augmented reality device, an indication of a change in an environmental condition
occurring in the environment, or an indication of a movement of an object within a
predetermined proximity of the augmented reality device (paragraph 0422).

Regarding claim 14: Haddick et al. disclose wherein the augmented reality
device comprises the haptic output device (paragraph 0370).

Regarding claim 15: Haddick et al. disclose wherein the wearable device comprises
the haptic output device (paragraph 0370).

Regarding claim 16: Haddick et al. disclose wherein the third device comprises the
haptic output device (paragraph 0365, lines 21-23).

Regarding claim 17: All the claimed subject matter is already discussed in respect to

claim 1 above.
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Application/Control Number: 14/808,740 Page 7
Art Unit: 2685

Regarding claim 18

Regarding claim 19:
Regarding claim 20:
Regarding claim 21:
Regarding claim 22:
Regarding claim 23:
Regarding claim 24:
Regarding claim 25:

Regarding claim 26:

claim 10 above.

6.

Regarding claim 27:
Regarding claim 28:

Regarding claim 29:

: Refer to claim 2 above.
Refer to claim 3 above.
Refer to claim 4 above.
Refer to claim 5 above.
Refer to claim 6 above.
Refer to claim 7 above.
Refer to claim § above.
Refer to claim 9 above.

All the claimed subject matter is already discussed in respect to

Refer to claim 11 above.

Refer to claim 12 above.

Refer to claim 13 above.

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Phung Nguyen whose telephone number is 571-272-2968. The

examiner can normally be reached on Monday to Friday from 8:30am to 5:00pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Hai Phan, can be reached on 571-272-6338. The fax phone number for this Group is

571-273-8300.

Any inquiry of a general nature or relating to the status of this application or proceeding

should be directed to the Group receptionist whose telephone number is 571-272-2600.
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NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is

directed, the Power of Attorney will not be recognized in the application.

Application Number 14/808,740
Filing Date 2015-07-24

Allan Visitacion

First Named Inventor

Title SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

Art Unit 2685

Examiner Name Nguyen, Phung

Attorney Docket Number |04887.0007USC1/IMM413C
SIGNATURE ef-Applicaptcr Ratent Practitioner

Signature [ T L = pate (Optona) | 20)16-11-02

s ——
Name JODH/C. Reich Registration | 37703
7 Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms. .

D *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.
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Doc Code: PA..

e PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approved for use through 11/30/2014, OMB 0651-0051

. U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information uniess it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

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

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/B2A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact ail business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

oR 142056

l:l | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as mylour attorney(s) or ageni(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

D The address associated with Customer Number:
OR

Firm or
Individual Name

Address
City | state [ Zip
Country
Telephone | Email |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

IMMERSION CORPORATION

D Inventor or Joint inventor (title not required below)

D 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)

D 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

Pl
The undersigned (whoﬁ'ef title is supplied below) i§’ authorized to act on pehalf of the applicant (e.g., where the applicant is a juristic entity).
Signature ([ st AL eondlm__ [ Date (Optional) |
Name Catherine C. Maresh, Registration Number 35,268
Title Senior P Director

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.

DTotal 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 36 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collsction 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 tt!e amount
of time you require to complete this form andfor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Depariment 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-PT0-9199 and select option 2.
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PTO/AIA/82C (07-13)

Approved for use through 11/30/2014. OMB 0651-0051

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

Under the Paperwork Reduction Act of 1395, no persons are required to respond to a collection of information unless it displays a valid OMB controf number

POWER OF ATTORNEY BY APPLICANT

2t

PTO/AIA/82B).

No more than ten (10) patent practitioners total may be appointed as s
This page need not be submitted if appointing the Patent Practitioner(s

et forth below by name and registration number.
) associated with 2 Customer Number (see form

Reyistration

Name Number
Catherine C. Maresh 35268
Thomas A. Hassing 36159

Eric Lin 67630
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579) requires that you be given certain information in
connection with your submission of the attached form related to a patent application or patent.
Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general
authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the
information solicited is voluntary; and (3) the principal purpose for which the information is used
by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent
and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the

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

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

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

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains,
when the individual has requested assistance from the Member with respect to the
subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of
the Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974,
as amended, pursuant to 5 U.S.C. 562a(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.

8. 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
2908. 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.8.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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PTO/AIA/122 (08-12)
Approved for use through 01/31/2018. 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 fo a collection of information unless it displays a valid OMB control number.

/ CHANGE OF Application Number 14808740
CORRESPONDENCE ADDRESS | Filing Date 2015-07-24
App”caﬁon First Named Inventor Allan Visitacion
Address tp: Art Unit 2685
g%'nrglos; l? 2;6 for Patents Examiner Name Nguyen, Phung
\ Alexandria, VA 22313-1450 Attorney Docket Number 04887.0007USC1/IMM41 301/

Please change the Correspondence Address for the above-identified patent application to:

The address associated with

Customer Number: 1 42056

OR
Firm or
Individual Name
Address
City State Zip
Country
Telephone Email

This form cannot be used to change the data associated with a Customer Number. To change the
data associated with an existing Customer Number use “Request for Customer Number Data Change” (PTO/SB/124).

| am the:

D Applicant

[E Attorney or agent of record. Registration Number 37703

l:l Registered practitioner named in the application transmittal papers who acts in a representative capacity
under 37 CFR 1.34. See 37 CFR 1.33(a)(1). Registration Number .

-~

P e i) ==
Signature ( B ;/\ P b<

Typed or Printed ' : S~
Npos O TS Jofin C. Reich

Date 2016-11-02 Telephone &1 5_336-4608

NOTE: This form must be signed in accordnace with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required, see below".

[———] *Total of forms are submitted.

This collection of information is required by 37 CFR 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
1o 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 appiication form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

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

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

1.

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

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

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a vioiation or potential
violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 27400484
Application Number: 14808740
International Application Number:
Confirmation Number: 4726

Title of Invention:

SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

First Named Inventor/Applicant Name:

Allan VISITACION

Customer Number:

23552

Filer: John Christopher Reich/Leah Schwenke
Filer Authorized By: John Christopher Reich
Attorney Docket Number: 04887.0007USC1/IMM413C
Receipt Date: 02-NOV-2016
Filing Date: 24-JUL-2015
Time Stamp: 16:31:42

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages
Y Document Description File Name ile Size( y i Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
311067
2016-11-02_POA_04887-0007U
1 Power of Attorney SC1-IMMA413C.PDE no 4
972fcdc1673b5bdee764ba8704bdc611ecc]
d7bff
Warnings:
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Information:

139282
2016-11-02_ChangeofCorr_048
2 Change of Address 87-0007USC1-IMM413C1.PDF no 2
273eb91ee3749cded90293f125a752db939
5cfod

Warnings:

Information:

Total Files Size (in bytes): 450349

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPto oV

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |

14/808,740 07/24/2015 Allan VISITACION 04887.0007USC1/IMM413C

CONFIRMATION NO. 4726

23552 POWER OF ATTORNEY NOTICE
MERCHANT & GOULD P.C.
P.O. BOX 2903 IR
MINNEAPOLIS, MN 55402-0903 00000008 7113988

Date Mailed: 11/10/2016

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/02/2016.

* The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/dtdinh/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/808,740 07/24/2015 Allan VISITACION 04887.0007USC1/IMM413C
CONFIRMATION NO. 4726
142056 POA ACCEPTANCE LETTER

M&G Immersion
PO Box 2903 IO I T R
000000087113616

Minneapolis, MN 55402 0000
Date Mailed: 11/10/2016

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/02/2016.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/dtdinh/
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Doc code: IDS PTO/SB/08a (01-10)

o . . . Approved f through 07/31/2012, 0651-00
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trazzn‘:‘a'fk O%g:eU.S'?BQEPfR?MENT g,y SOMMER(?;

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

Application Number 14808740
Filing Date 2015-07-24
INFORMATION DISCLOSURE First Named Inventor | Visitacion et al.
STATEMENT BY APPLICANT - e
( Not for submission under 37 CFR 1.99)
Examiner Name Nguyen, Phung
Attorney Docket Number 04887.0007USC1

U.S.PATENTS

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

Examiner Cite Kind Name of Patentee or Applicant
Initial* No Patent Number Code! lssue Date of cited Document

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

U.S.PATENT APPLICATION PUBLICATIONS

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

Examiner| Cite No Publication Kind | Publication Name of Patentee or Applicant
Initial* Number Codel| Date of cited Document

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

FOREIGN PATENT DOCUMENTS

‘ Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication :anllii:r]:ti?‘t(e:i?;ze O | where Relevant Ts
Initial* No_ | Number3 Code2j Code#| Date Dpp Passages or Relevant
ocument .
Figures Appear
The University of
1 2487672 GB A 2012-01-08 Sheffield [:]
2 2011/119233 WO A1 2011-09-29 | Taghavi, Reza [:]

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

NON-PATENT LITERATURE DOCUMENTS

EFS Web 2.1.17
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

14808740

Filing Date

2015-07-24

First Named Inventor | Visitacion et al.

L Art Unit 2685
{ Not for submission under 37 CFR 1.99)
Examiner Name Nguyen, Phung
Attorney Docket Number 04887.0007USC1

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), TS

publisher, city and/or country where published.

Extended European Search Report for Application No. 141569943.1 mailed December 20, 2016 [:]

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

EXAMINER SIGNATURE

Examiner Signature

Date Considered

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

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

Standard ST.3). ® For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17
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Application Number 14808740

Filing Date 2015-07-24
INFORMATION DISCLOSURE First Named Inventor | Visitacion et al.
STATEMENT BY APPLICANT AU
o nit 2685
( Not for submission under 37 CFR 1.99)
Examiner Name Nguyen, Phung

Attorney Docket Number 04887.0007USC1

CERTIFICATION STATEMENT

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

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

OR

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

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

[] See attached certification statement.
[[] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.
[] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature. »
N T NS
Signature (. /), (<= Date (YYYY-MM-DD) |25/ 7 — O3 —cr2_
Name/Print W I“Re/ich o Registration Number 37,703

/

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2,1.17
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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 356 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 record s.

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

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Active Sensory Augmentation Device

[0001] The presentinvention relates to sensory augmentation devices and systems

therefor.

BACKGROUND

[0002] Sensory augmentation devices, as known, have the purpose of reporting
information about an environment or an object to a person beyond which, their normal
senses are able to provide. They have shown potential for use by the visually impaired to

provide them with sensory information to aid movement, for example.

[0003] Augmenting spatial awareness with Haptic Radar (Tenth International Symposium
on Wearable Computers (ISWC)), Cassinelli, A., Reynolds, C. and Ishikawa, M., discloses
a modular electronic device to allow users to perceive and respond simultaneously to
multiple spatial information sources using haptic stimulus. Each module of this wearable
“haptic radar” acts as a narrow-field range detector capable of sensing obstacles,
measuring their approximate distance from the user and transducing this information as a

vibro-tactile cue on the skin directly beneath the module.

[0004] However, information imparted to the user by such a system is not attuned to the
user's needs at the point when the information is imparted, or that the information is not
specific or informative enough when it is needed or desired. At times, the system may also
overload the user with excessive or irrelevant information that could serve to distract the
user and make it harder to achieve their goals.

[0005] Personnel working in restricted environments may benefit from sensory
assistance. For example, firemen in smoke filled buildings may not be able to locate
objects such as furniture, people, doorways, etc, visually and rely on the capacity to touch
and feel their way. Indeed the best-practice method employed by firemen in traversing
smoke-filled environments has not changed in over 50 years, and involves the person
staying in contact with a wall of the room and waving their hand in front of their face and
body as they progress. Such personnel may benefit from sensory augmentation.
However, in challenging environments, the information imparted to the user must not
inhibit their goals. An object of the present invention is to provide a system that overcomes

these issues, or at least mitigates their undesirable effects.

BRIEF SUMMARY OF THE DISCLOSURE

[0006] In accordance with the present invention there is provided a sensory
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augmentation device for wear by a user, comprising a sensory array to detect objects in an
environment surrounding the user when the device is being worn, a tactile display to
physically engage the user’s body and provide information about said environment, and
computing means between the sensory array and tactile display that includes an algorithm
controlling one or both of the sensory array and tactile display whereby the presentation of
information to the user about an object is adapted to circumstances beyond the physical
parameter of the object’s proximity to the user, such circumstances including: rate of
change of position of the object with respect to the user; the physical attributes of the
object; the time since first detection of the object by the sensory array; and the current

situation or objectives of the user.

[0007] Active sensing means not merely receiving input passively as a sensory device
happens to encounter a stimulus but instead involves influencing the receipt of inputs.
This can be performed using a passive sensory device (for example when a blind person
explores an environment with their walking stick). However, active sensing can also mean
controlling the perception of inputs from a sensor, or even a combination of direct control

of a sensor to control inputs received and to control how they are perceived.

[0008] The design of the device and of its processing algorithms takes inspiration from
active proximal sensing systems observed in the natural world. For instance, rodents,
such as mice and rats, possess long facial whiskers that are moved back-and-forth in
order to explore the proximal environment surrounding the head. Studies of whisker
motion have shown that these direct the whisker-tips towards surfaces of interest in the
environment, causing increased contacts with such surfaces. Whisker motion is also
controlled so that contacts (whisker bending) occur within a limited dynamic range. In the
design of the present invention these principles have been generalised to non-contact
proximity sensors, and to aspects of active sensing control (described hitherto) not

observed (or not confirmed) in the natural world.

[0009] In a preferred embodiment, said sensory array comprises one or more
electromechanical range sensors comprising one or more emitting modules and one or
more receiving modules, wherein the receiving modules are configured to receive and
detect signals emitted by the emitting modules and reflected by an object in the
environment. Preferably, the sensory array comprises sensors with parameters set to be
sensitive to the user’'s objectives as determined from the measurement of the user's
acceleration, velocity, gyroscopic motion or position. Furthermore, the sensory array may
be controlled by said algorithm such that the sensory array is active, through filtering
sensory inputs according to the user’s objectives. Preferably, said tactile display is
controlled by said algorithm such that said tactile display is active, through modifying said
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tactile display according to the user’s objectives.

[0010] In another preferred embodiment, the sensory array further comprises
environment sensors with parameters set to be sensitive to environmental properties
selected from temperature, humidity, light, sound or position or physical attributes of
objects. Preferably, said sensory array is controlled by said algorithm such that the
sensory array actively changes said sensing parameters in response to changes in the

environment.

[0011] In a preferred embodiment, said computing means further comprises a timer and
is adapted to determine the rate of change of the position of the object with respect to the

user from a measurement of velocity change of the object position over a period of time.

[0012] In another preferred embodiment, said sensory array has means for detecting the
physical attributes of the object and said algorithm comprises a library of physical
attributes wherein said algorithm is adaptable to match said detected physical attributes to
an item in said library. Said library may contain a corresponding vibrotactile symbol for
said item and said tactile display is configurable to display said corresponding vibrotactile
symbol. Preferably, the algorithm comprises means to store in a memory of said
computing means, said detected physical attributes of the objects that have been detected
by said sensors and whereby said presentation is adapted to display the time since first
detection of the object, wherein said adapted display is pulsed and the amplitude of each

pulse relating to the object decreases according to the time since it was first detected.

[0013] In a further preferred embodiment, said computing means further comprises a
graphical user interface. In certain embodiments said algorithm may be programmable by
said graphical user interface, to enable the objectives of the user to be entered into the

algorithm.

[0014] In another preferred embodiment, the computing means may be adapted to

control the emitting module to emit signals in a specific time frame, direction or form.

[0015] Preferably, said tactile display is controlled by said algorithm to present
information to the user within a comfortable dynamic range, preferably user specific. Said
comfortable dynamic range may be user specific and comprise a lower limit where the user
cannot feel the tactile display and an upper limit where the tactile display is perceived as
painful by the user. Preferably the computing means is adapted to adapt said comfortable
dynamic range in real time through feedback of the user’s reaction to the tactile display.
Furthermore, said graphical user interface may be adapted to enter the comfortable

dynamic range of the user.

[0016] In a preferred embodiment said tactile display comprises a plurality of vibrotactile
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elements configured to present a vibrotactile language to the user. Preferably, said
plurality of vibrotactile elements are actuators. In certain preferred embodiments, said
vibrotactile language is built from a combination of drive parameters of the tactile display,
comprising; amplitude, frequency, pulse width, pulse frequency. Said vibrotactile language

5 may further comprise ascending or descending frequency pulses. Preferably, the tactile
display is positionable over an area of the body of the user to engage with the cognitive
core of the user, wherein the cognitive core of the user is the set of skills, habits and
abilities, in perception and action, that a person can rely on without effortful deliberation
and that may be interfaced to through vibrotactile stimulation of body surfaces. Preferably,

10  said area of the body is locatable on a skin position that is well served by nerve endings,
or, said area of the body is locatable on a skin position in close proximity to a trigeminal
nerve of the user. Said tactile display may be locatable about the temples of the user’s
head.

[0017] Preferably, the tactile display promotes a user reaction which is used to feedback

15  to the control algorithm, and may directly affect the sensory array.

[0018] In accordance with the present invention, there is also provided a method for
sensory augmentation, wherein information about an environment comprising objects

surrounding a user is presented to the user, said method comprising the steps of:

a) sensing the presence of said objects to generate output data about said objects;

20 and using an algorithm in computing means, either
i. to modify said sensing to affect said output data; and/or
iii. to process what is sensed to generate said output data; and either or both:

in response to circumstances of the user, said circumstances selected from the group

comprising:
25 e arate of change of position of the object with respect to the user;
e physical attributes of the object;
e time since first detection of the object by the sensory array;
e objectives of the user; and,
e environmental parameters, and

30 b) presenting said output data to the user in a tactile display, such that the user is
presented with information about objects in the environment beyond the physical

presence of the object.

[0019] In a preferred embodiment, step a) further comprises emitting a signal into said

Meta Platforms Exhibit 1007
Page 00150



10

15

20

25

30

5
environment using emitters and receiving in receivers a signal reflected from said objects
in said environment. Preferably, said one or more objectives of the user comprises their
orientation, heading, velocity, acceleration. Preferably, said environmental parameters

comprise temperature, humidity, light levels, noise levels.

[0020] In a preferred embodiment, the method for sensory augmentation further

comprises the steps of:

a) sensing the velocity and/or acceleration of the user and the presence of said

objects in said environment;
b) determining the direction of heading of the user;

c) applying a filter to increase sensory information processed for objects in the
direction of heading and reduce sensory information processed for objects not in

the direction of heading;
whereby, said output data set is modified.

[0021] In another preferred embodiment, the method for sensory augmentation further

comprises the steps of:
a) retaining sensory information about said objects as obtained at a first time;

b) matching said sensory information about said objects as obtained at a later second

time to said first time;

c) applying a time-dependent reduction to matched sensory information as obtained

at said second time to produce said output data,
whereby, said presentation of said output data is time-dependent.

[0022] In a preferred embodiment, the method for sensory augmentation further

comprises the steps of:
a) retaining sensory information about said objects as obtained at a first time;

b) matching said sensory information about said objects as obtained at a later second

time to said first time;
c¢) determining the velocity of said one or more objects;

d) comparing the velocity of said user to the velocity of said objects to produce said

filtered information;

whereby, said presentation of said output data is velocity dependent. Preferably, said
velocity dependent presentation of output data changes frequency over time according to

the velocity, whereby:
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¢ the frequency of the presentation of objects towards a user varies with time in a

first way; and

¢ the frequency of the presentation of objects moving away from the user varies with

time in a second way;
wherein, said first way is opposite to said second way.
[0023] In a preferred embodiment, said presentation of said output data is pulsed.

[0024] In a preferred embodiment, the method for sensory augmentation further

comprises the step of:

comparing, within said algorithm, said sensory information to a library of sensory
signatures, whereby said comparison is used to classify a property of the object
wherein said classification of said object is presented to said user through a tactile

presentation specific to said classification.

[0025] In a preferred embodiment said tactile display presents a vibrotactile language
which is programmable or learnable by said user. Preferably said method for sensory

augmentation is performed using the apparatus as hereinbefore described.

[0026] In accordance with the invention, there is further provided a sensory
augmentation device configured to implement the method as hereinbefore described.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Embodiments of the invention are further described hereinafter with reference to

the accompanying drawings, in which:

Figure 1 shows a user wearing a sensory augmentation device according to
the prior art;

Figure 2 shows a schematic representation of a sensory augmentation device,

in use, according to an embodiment of the present invention;

Figure 3 is a circuit diagram of a sensory augmentation device according to an

embodiment of the present invention;

Figure 4 is a schematic of sensitivity zones according to an embodiment of the

present invention;

Figure 5 is an illustration of time-dependent vibrotactile cues in the presence of

multiple objects according to an embodiment of the present invention;
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7
Figure 6 is a schematic illustrating velocity-dependent vibrotactile cues
according to an embodiment of the present invention; and,

Figure 7 is an illustration of selection of vibrotactile symbols according to an

embodiment of the present invention.

DETAILED DESCRIPTION

[0028] Figure 1 illustrates the prior art. It shows a user 1 in an environment defined by
the objects 2 it contains. Light beams 3 are used to sense the objects and the information

is relayed to the user by vibration motors mounted on a head piece 4.

[0029] Figure 2 illustrates data pathways between components of a system according to
the present invention. The figure shows a sensory augmentation apparatus 100 in an
environment 108 which is defined by objects 107 therein. The sensory augmentation
device comprises a sensory array 101 in communication with a control algorithm 103
which in turn communicates with a tactile display 102. The tactile display is connected 204

to the user 1 as per the head piece 4 shown in Figure 1.

[0030] Returning to Figure 2, the sensory array 101 further comprises one or more
emitting modules 105 and one or more receiving modules 106. The emitting modules emit
a signal 208 into the environment 108 and the receiving modules receive a signal 209
reflected from an object 107 or physical property, such as temperature. The sensory array
is controlled through instruction 202 by the control algorithm 103 and returns information

201 to the control algorithm.

[0031] The information returned 201 by the sensory array 101 comprises information
about the environment. The information which is returned is dependent on the number of
emitting 105 and receiving 106 modules, their type and the instructions 202 which they
operate under. In a preferred embodiment, there is a variety of sensor types in the array
101 so that the array is sensitive to conditions such as:

the position of objects 107 in relation to the user 1;

the temperature levels in areas of the environment;

light levels in the environment;

the position and orientation of the user; and,

the direction of movement of the user.
Through this, the sensory array receives a sufficiently complete description of the

environment 108.
[0032] The instructions 202 which are sent to the sensory array have the purpose of

enhancing information gathering. The loop between the sensory array 101 and the control
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algorithm 103 through lines 201 and 202 are such that the sensory array is continuously
adapting to the environment 108 and the objects 107 which it detects.

[0033] Signals 201 fed into the control algorithm 103 from the sensory array are filtered
by the algorithm which interprets the information to build a ‘picture’ of the environment. The
algorithm uses this information both to instruct 202 the sensory array and further to

operate 203 the tactile display.

[0034] The tactile display consists of one or more vibrotactile elements which are placed
on the user 1. The vibrotactile elements are used to present 204 a vibrotactile language to
the user. The vibrotactile language is made up of a combination of vibrotactile parameters

comprising, amplitude, frequency, pulse width, pulse frequency.

[0035] The algorithm 103 operates the tactile display using the vibrotactile language
through interpretation of the sensory information 201 provided by the sensory array 101.
The interpretation by the algorithm of the environment prevents a direct representation of
the information received by the sensory array and allows for determination of salient
information, which the algorithm decides on a run-time basis. Once the algorithm has
processed the information it operates 203 the tactile display through implementation of the

vibrotactile language.

[0036] Placement of the tactile display 102 will facilitate integration with the cognitive
core of the user. In a preferred embodiment, this is performed by placing the vibrotactile
elements on sensitive areas of the user’s body, that is areas which have a high number of

nerve endings.

[0037] Once the tactile display 102 presents 204 a stimulus to the cognitive core 104 a
user reaction 105 is promoted. The user reaction is indirectly fed (206) back into the
control algorithm 103 via 205 sensors which are sensitive to the position and orientation of
the user. Such sensors may include but are not limited to acceleration and orientation
(verticality, compass direction) sensors. The information is passed 201 to the control
algorithm which makes run-time adjustments of the tactile display 102 to prevent the user

1 from feeling discomfort and to ensure that the user remains aware of the tactile display.

[0038] The comprising parts of the device 100 are interactive such that the device can
react to changes in the environment 208, actively sensing these and presenting them to
the user 1. A suitable application for this device may be for those that are visually impaired

or subject to an occluded environment.

[0039] Thus the present invention provides a device which is controlled to present
information about a surrounding environment to a user. The device is to be worn, and

provides ‘sensory augmentation’ (or ‘sensory substitution’, depending on application

Meta Platforms Exhibit 1007
Page 00154



10

15

20

25

30

9
domain). Sensory information is presented to the user by means of a sensor-to-wearer
mapping algorithm provided by the computing means.

[0040] The device preferably uses “actively” controlled electromechanical sensors to
gather information about the physical geometry of the wearer’s proximal environment.
“Salient” aspects of this information may be conveyed to the wearer through a ‘vibrotactile’
display (an array of vibrotactile elements). Intrinsic to this process is a computational
algorithm that transforms the raw sensory information into optimal signals to deliver the
salient information about the environment to the user in an intuitive way. This algorithm

may be application-specific (or, at least, tuned to the application).

[0041] Sensory Array and Tactile Display

[0042] An example of the system of the current invention is configured as shown in
Figure 3. Here, sensors 301, 302 are placed on a firefighter's helmet 303. The sensors
are connected to a sensor-actuator bridge 304 via an interconnect bus 305. The sensor-
actuator bridge is programmed using a computation unit 306. It will be appreciated that
the computation unit 306 can be directly attached to the sensor-actuator bridge,
incorporated therein, or used to program the sensor-actuator bridge remotely. A second
interconnect 307, connects the sensor-actuator bridge to an actuator driver board 308.

[0043] The actuator-driver board 308 is connected to the tactile display 311 which, for
example, includes actuators 309 which are disposed on an elastic headband 310 as worn
under the helmet 303 by the user. It will be appreciated that alternative arrangements of

tactile display are in the scope of this invention.

[0044] The sensor-actuator bridge 304 is a microcontroller based board that acts as a
bridge between the computation unit 306 and the sensors and actuators, reads the sensor

values and sends them to the computation unit.

[0045] The computation unit 306 receives the sensor-data, executes the algorithm,
generates the actuation commands and sends them back to the bridge 304 for onward
transmission to the actuators. The bridge 304 relays the actuation commands to the
actuator driver board 308. The actuator driver board interprets the commands, prepares

the waveform and drives the actuators through amplifiers.
[0046] Example 1: Physical system.
[0047] The example physical system contains:

i. Computation Unit 306

i. Sensory Array 312
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iii. Ultrasound modules 301

iv. Actuators 309

v. Digital Triaxial Accelerometer 302
vi. Sensor-Actuator Control Bridge 304
vii. Actuator Driver Board 308

viii. Interconnects 305, 307

[0048] i. Computation Unit. The computation unit is the controller of the whole system,
it reads the sensor data, executes the algorithm, and sends the actuation commands to the
actuators. In this example, it is a small netbook running Matlab in a Windows 7

environment. This unit is portable.

[0049] ii. Sensory Array. The sensors scan the proximity of the wearer and send the
information to the computation unit 306 through a bridge 304 on an 12C (Inter-Integrated
Circuit) interconnect (bus) 305. The helmet shell 303 is instrumented with a ring of

ultrasonic range finders 301. All sensors share the same serial 12C 305, so that a single

four-core umbilical carries power and the bus lines back from the computation unit 306.

[0050] iii. Ultrasound modules. The Ultrasound modules 301 are part of the sensory
array 312. In the present example, each sensor module 301 is either an SRF08 or an
SRF10 (Devantech htip:/irobol-elecironics.co.ukiacatalog/Ulirasonic Rangers. himl)

having characteristics according to Table 1.

Metric SRF08 SRF10
Connectivity oV, +5V, 12C-I, 12C-C As SRF08
Max Current 15mA As SRF08
Frequency (US) 40kHz As SRF08
Range 3-600 cm As SRF08
Weight 129 149
Size 43x20%x17 mm 32x15x10 mm
Table 1

[0051] iv. Actuators. An example actuator could be TactileLabs haptuator model
TLO02-14-A, displaying the specification as shown in Table 2,
(http://www tactilelabs.com/main/products/haptuator). The haptuators 309 receive the

commands from the control unit (306) through the bridge 304.
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Model Number TLO02-14-A
Outer Dimension (diameter x length) 14 x 29 mm
Weight ~30 grams
Acceleration @ 3V input, 125 Hz 3.0G
294 m/s

Rated Bandwidth 50 — 500 Hz
Typical Impedance 6.0 Ohms
Maximum Input Voltage 3.0V
Maximum Input Current 05A

Table 2

[0052] v. Digital Triaxial Accelerometer. The accelerometer 302 provides high
resolution (14 bit) measurements of acceleration along three vertical axes enabling
measurement of tilt and motion along these axes. An example accelerometer is the
BMA180 by Bosch (hitp://www.bosch-sensortec.com/content/language /downlcads/B3T-
BMA180-FLOOG-03.pdf). It is mounted on a breakout board from Sparkfun Electronics

(http://www.sparkfun.com/products/9723). The accelerometer is connected to the same
I12C 305. It receives its commands from the computation unit via the bridge 304 and sends

the measurements back via the same route.

[0053] vi. Sensor-Actuator Control Bridge. The example uses a board with a
microcontroller running at 16MHz. The bridge 304 acts as the I12C bus 305 master and an
interface between the ultrasonic sensors 301, the digital accelerometer 302, the actuator

driver board 308, and the computation unit 306.

[0054] vii. Actuator Driver Board. The actuators 309 in this example use a 3V RMS
(Route Mean Square) (peak) signal to drive them. To achieve the required power the
example features a separate board with a PIC (Peripheral Interface Controller)
microcontroller, one or more amplifiers and other necessary circuitry. This board is
connected to the bridge 304 through a UART (Universal Asynchronous
Receiver/Transmitter) bus 307. The onboard PIC receives the actuation commands,
interprets the commands, prepares the output waveform and drives the amplifiers. The

amplifiers then send their output to the actuators 309.

[0055] viii. Interconnects. Three main interconnects are used in the current example:

Meta Platforms Exhibit 1007
Page 00157



10

15

20

25

30

12
1) Computation Unit to Sensors-Actuator Bridge

This is a standard USB (Universal Serial Bus) 2.0 standard cable 313 with Type-A
plug and Type-B plugs.

2) Sensors-Actuator Bridge to Sensors

This is an 12C bus cable 305 connecting the sensors to the bridge. In the current
example, it is driven at 100 KHz by the board which acts as an 12C master and
controls the sensors 301, 302. This interconnect 305 is coupled with power lines
that supply all the sensors 301, 302 on the shell 303.

3) Sensors-Actuator Bridge to Actuators Driver Board

This is a UART connection between the bridge 304 and the PIC microcontroller on
the actuator driver board 308. It is unidirectional as the PIC receives the actuation
commands and does not send any responses upstream (to the computation unit
306). It is appreciated that a bidirectional cable may be required for alternative

embodiments.

[0056] It is appreciated that the equipment described in Example 1 may be replaced or
augmented by alternative apparatus in order to achieve the required algorithm inputs. For
example, the control of an ultrasonic sensor may be supplemented by automatic
temperature compensation using information from temperature sensors. By means of a
further example, pulse shaping techniques can preferably be used to distinguish both
between pulses emitted by other sensors and in other time windows, allowing a substantial

increase in sample rate but more advanced signal processing.

[0057] Another strategy may be to use continuous emission (rather than a series of
pulses) to maximise the information gathered and, effectively, provide an unlimited sample
rate. This approach is also much more robust to noise, though it does require more
energy (therefore its applicability may depend on application domain). Through using
continuous emission, a discrete number of sensors positioned on the helmet can be
mapped to a continuous circle using Gaussian mapping. A discrete number of actuators
are then mapped to the circle using the same technique. By using this technique, the
number of sensors and actuators can vary. For example, eight sensors can be mapped to
four actuators. An example protocol for adopting this strategy consists of the following

steps:
a) Emit signals into the environment

b) Wait for new sensor data: If new data is available, proceed; If no new data is

available, wait
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¢) Read the sensor data

d) Calculate the values for individual sensors

e) Map the sensors to a circle using Gaussian mapping

f) Map the circle back to the actuators using Reverse Gaussian mapping
g) Prepare response for corresponding actuators

h) Send the response to the actuators

i) Return to step b)

[0058] This approach has some overlap with the algorithms as exemplified below. It is
understood that the algorithm can interpret sensor data in this way and its interpretation
varies according to the physical arrangement that are used. As such, the algorithm is

programmed according to the physical arrangement.

[0059] A further strategy is to use a small number of emitting modules (as few as one,
possibly) for a large number of receiving modules. This removes ambiguity over the source

of an emitted pulse whilst reducing energy requirements.

[0060] In one specific embodiment of the invention, ultrasonic (US) range finders are
used in the sensory array to detect the position of objects relative to the user. These are
effective in a visually occluded environment (including a particulate suspension). In an

alternative arrangement, electromagnetic range finders may be used.

[0061] The Environment

[0062] The device may be worn for a variety of uses and exposed to a variety of

environments. Some examples of use include but are not limited to:
¢ Everyday use

Visually impaired persons might make use of the device for sensory substitution,
allowing them to navigate in the world with greater confidence and/or negate the
need for other sensory aids (e.g. the long cane). For this application, the device

might take the form of a hat.
e Emergency use

In some emergency environments, vision is occluded, and non-impaired persons
might make use of the device, also for sensory substitution. For example, fire-
fighters often work in a smoke-filled environment: currently, they rely heavily on

‘arm waving’ to ensure the space in front of them is clear before moving into it.
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o Safety equipment

Even those with unimpaired vision are blind to the sides, above, and behind.
Incorporation of the device into, e.g., a construction worker’s helmet might provide
forewarning of danger. This is thus a sensory augmentation rather than

substitution.
e Miscellaneous uses

There may be a variety of other domains where sensory augmentation would be of
benefit, for example in some sports such as basketball or American football or pot-

holing, diving, mountain biking.

[0063] Application in such environments demands that the algorithm and indeed the
sensory device are adapted to the environment and the needs of the user. Salient
features of the environment such as the walls, furniture, and exit points (i.e. doorways) are
important features that should be presented to the user.

[0064] The Algorithm

[0065] The algorithm is performed by the computation unit 306 and is used to control the
sensory array, analyse data from it and supply data to the tactile display. It processes raw
sensor data (multi-directional range information) into drive signals for the tactile display
(that generates mechanical stimulations that are, in turn, sensed by the wearer through the
skin) as well as providing control signals for the sensors themselves. The algorithm
provides for active sensing and has as its focus: a high information bandwidth;
minimisation of the processing the brain has to do (low cognitive load); and avoidance of

distraction or discomfort for the user

[0066] The terms ‘active’ and ‘active sensing’ will be understood to refer to run-time
changes in the sensing parameters and in sensory processing, depending on
environmental changes that serve to boost salient information. That is, sensor behaviour
may be dependent on the current knowledge of the environment (e.g. range to local
objects may affect the working range of the sensor, sampling rate, emissive power and/or
emissive angle), and on the setting in which the device is being used. For example, a
collision-avoidance device may be tuned to detect and emphasize objects immediately in
front of the head and in the direction of travel, and at a range which is modified according

to speed of travel (so that there is adequate time to initiate an avoidance response).

[0067] The algorithm is therefore adapted to circumstances beyond the physical

parameter of the object’'s proximity to the user. Such circumstances may comprise: the
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rate of change of position of the object with respect to the user; the physical atiributes of
the object; and the time since first detection of the object by the sensory array.

[0068] This can be performed by the distinction between what sensor information is
salient and what can be discarded. For example, once a user has entered a room and the
device has displayed this information to the user, the information becomes less salient and
a new object entering the room becomes more salient and is therefore presented to the
user. Such information may be gathered by active sensing as herein described.

[0069] For example, the algorithm comprises the steps of:

i. Processing raw sensor data to generate a data set that the device will convey
to the user. This processing, for instance, may heighten the representation of
more salient data (e.g. a nearby obstacle aor a moving object) and lessen the
representation of less salient data (e.g. stationary objects or objects far from
the user) including discarding some data entirely (e.g. the location of distant

objects).

ii. Conveying the processed data to the wearer through the tactile display. The
tactile display cannot directly represent “range” or “obstacle” (because its
language is “amplitude” and “pulse frequency”). The algorithm represents the
former in the language of the latter, conveying the salient information to the

wearer in an optimal way.

iii. Guiding the “active sensing” of the environment - that is, to control active
features of the sensors, and sensory processing, to improve their performance

at data gathering under the local and current conditions.

iv. Measuring the human involvement through the ongoing response to tactile
stimulation and the impressions of the environment that this affords. By
moving, the wearer may also contribute deliberately (or not) to the repositioning

of the sensory apparatus in a manner that boosts information acquisition.

v. Modifying the parameters of the sensing device through controllable user-

interfaces.

[0070] It will be appreciated that these steps are not necessarily chronological and are
not entirely independent. Furthermore, the chronology of the algorithm is dependent on
both design-time and run-time feedbacks between these processes. An example of
design-time feedback is that the nature of perceptions generated in the wearer iv) by the
tactile display ii) will impact upon the representation used in i). An example of run-time
feedback is that changes in the operation of the sensors due to active sensing iii) will affect

both the nature and the salience of representations i) as well as requiring that a different
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set of information be conveyed ii).

[0071] The data processing step may be best understood by means of an example.
Consider a hypothetical situation where the wearer is navigating an office. The low level
data represents range in each direction to the nearest obstacle. Whilst this could be
conveyed directly to the user for their brain to make sense of, if the information is first
“sorted” (or “filtered”) such that only the most salient information is conveyed, more
advantage can be taken of the limited bandwidth and the user's cognitive load.

[0072] If the user begins to move towards one of these obstacles, the presence of the
obstacle becomes salient again (the user may have forgotten the presence of the
obstacle), and the representation, thus, stronger, warning the user of the danger of
collision. If someone were to enter the office (a moving obstacle), this would represent a
salient feature and would be highlighted to the user. The symbolic representation of a
moving object might differ from that of a stationary object, helping the user to distinguish
between the two. If the user passes near a doorway, a further representation can be used
to indicate the affordance offered by the doorway — that is, the opportunity to pass through
it.

[0073] The algorithm’s control over the tactile display conveys to the user through the
vibrotactile language, which converts the salient information identified in the data
processing step to physical parameters that are felt by the user. The salient data
(hazards, affordances) is mapped into the vibrotactile language, in a way that is high
bandwidth and intuitive. By intuitive, it is meant that the user will require little training to
understand and interpret the vibrotactile language. The algorithm therefore takes
advantage of the wearer's intuitive perceptions of drive signals, such that the need for user

training is mitigated or eliminated entirely.

[0074] An example system of this sort integrates algorithmic ideas with array
configuration and with “active sensing” which, as above, can be defined as modifying the
behaviour of the sensor during use in a way that improves its performance in the given
context. To illustrate the definition, specific examples of active sensing would include
purely electrical changes such as changing the sampling rate of a range sensor as the
range varies or turning off a sensor when the information it is collecting is not going to be
used, as well as electromechanical changes such as physically redirecting a sensor at a
salient part of the environment. Active sensing may operate to boost the quality, quantity or

“salience” of the information collected or to reduce energy requirements.

[0075] The “saliency” of information or of aspects of information depends on the current
motivations and past experience of the user. The salience varies from situation to situation
and time to time, and with the task that the user is pursuing. However, it will be
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understood in the context of the present invention that “salient” information is that which
the device determines is useful to the user in certain situations beyond the raw information
that the sensors detect and could pass on to the user. Examples 2 to 5 indicate how
salient information can be filtered. These aspects may be defined in advance of use or at

run-time.

[0076] The algorithm informs active sensing at some or multiple levels. A low level
operation might include changing the sampling frequency. For example, when an obstacle
is detected nearby, a higher sampling frequency is used (due to the relationship of the
sample time with object range through the speed of sound). Whereas a high level
operation might include changing sensor direction. For example, locomotion may be
sensed such that when the user is walking through the environment (as indicated by
supplemental sensors), sensors towards the front may be redirected downwards to better
detect trip hazards, or sensors towards the side redirected somewhat forwards. Note that
this does not imply the necessary movement of the sensors through some actuation
mechanism although this is possible. Instead it can relate to increasing sampling density
or sampling frequency, using fixed sensors such as those described above, in the

direction(s) of interest. Aspects such as this are best illustrated in the following examples.
[0077] Example 2

[0078] W.ith reference to Figures 4(a) to (e), these examples demonstrate how the

sensor range changes as the user moves about the environment.

[0079] Referring first to Figure 4(a) a user 400 is located with respect to an object 401.
Sensors on the user’'s helmet (neither shown), capable of detecting the object, are active
over a full rotation about the user and this is illustrated by the hatched region 404 of the
drawing. The response of the sensors to the presence of the object 401 is a spike 406 in a
circular base line around the user 400. Haptoactuators 403,408 are disposed around the
head of the user at four locations around the user’s horizon. The degree to which each
actuator is actuated depends on the presence of a spike 406 and the activation 404 of the
sensors. That degree of actuation (of haptoactuator 403) is illustrated in bar chart 410,
and varies between zero and 100% actuation. In this instance, the presentation of a
stimulus (actuation of the haptoactuators) is conditional upon the orientation and
movement of the user and in turn, the goals and intentions of the user.

[0080] The goals, intentions and demands of a user frequently will correlate with the
user's movement. If the user is moving forwards, it may be more useful to receive
information from further ahead of the user than behind. An accelerometer (or a similar
device, e.g. gyroscope, compass, etc) can be used to measure the user's movement. This
movement information can be used to change the sensory array, or the signals transmitted
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to the user, to reflect the demands of the user thereby making the sensory array active.

[0081] Figure 4(a) to (e) shows the effect of changing the active sensor range,
dependent on user movement (measured with an accelerometer (not shown)). In each of
Figure 4a-e, the user is moving in a different way. In Figure 4a, the user is stationary but
is facing forwards (upwardly in the drawing); in Figure 4b, the user is moving forwards in
the direction of the arrow 411b; in Figure 4c, the user is moving backwards (while facing
forwards) in the direction of the arrow 411¢; in Figure 4d, the user is rotating clockwise in
the direction of the arrow 411d; in Figure 4e, the user is rotating anti-clockwise in the

direction of the arrow 411e.

[0082] The object 401 appears at the left front side of the user respective to their
direction of heading in all examples. This causes a change in the sensor readings 402
shown as the spike 406 in the sensor readings in that part of the field. Actuators 403, 408
are placed on the user as hereinbefore described at four locations. Because of the relative
position of the object, only one actuator is activated by the algorithm following the change
in the readings. In each case, the output of the activated actuator 403, 408 is displayed by
a bar 410a-e. It should be appreciated that the actuator output is inversely proportional to
the object distance over the sensor range. The sensor range 404 is modified according to
the user’'s motion. The modified sensor range directly affects the actuation. For example,
if the modified sensor range is less than the distance from the object, the actuation

reduces.

[0083] In Figure 4(a), the user is stationary and therefore the sensor range is in its
default setting meaning that the sensor range is equal in all directions. It is appreciated
that the range of the sensor in this example is shown to be maximum in all directions, but it
may reduce when the user is stationary or in a confined environment, as discussed below.
As the object 401 enters the sensor range, the sensor input 402 changes in the direction
from which the object enters, as shown by the spike 406. The algorithm interprets this
input and passes a signal to the actuator control for the actuator 403 at or near to the
direction of the object 401. The output 410a of the actuator is shown to be 100% of the
possible output. The remaining actuators 408 are not activated because there is no input
in those directions and the actuator 403 is precisely on line with the object 401 (clearly,
objects at different angles may cause actuation of two actuators with the relative value of

the actuation being indicative of the angle of direction of the object).

[0084] Figure 4(b), shows the range 404b as the user is moving forwards (arrow 411b).
Here the range is modified such that the sensors in the forward direction have a long range
and those in the reverse direction have a shorter range. This is performed by either

computationally filtering out any input from those sensors over a certain range or reducing

Meta Platforms Exhibit 1007
Page 00164



10

15

20

25

30

35

19
the range of those sensors physically as hereinbefore described. In the examples shown,
it is the former of these two approaches that are applied (because the spike 406 is still
evident in full). The object 401 is presented by the actuator 403 in the same way as Figure
4(a).

[0085] Figure 4(c), shows the user moving backwards (arrow 411c), while facing
forwards. The sensory range is modified accordingly such that the signal from the
forwards facing sensors is filtered and that from the backwards facing sensors are not.
The object 401 is in the same place as before and causes the spike in the sensor input
402. However, due to the filtered sensor range, the object's appearance at the actuator
403 is minimised (see output 410c¢). It should be noted that this is preferably not zero as
the sensory range is not completely absent in the forward direction and as shown by 412¢

has a minimum range.

[0086] In Figures 4(b) and (c), a threshold is applied such that only when the forward or
reverse acceleration is greater than the threshold is the sensory range modified in the way
shown. It is appreciated that there may be multiple threshold levels which when
overcome, extend the range of the sensors in the direction of motion at defined levels. It
should also be understood that the movement sensor may be velocity sensitive such that
continued movement (without acceleration) in a particular direction retains the sensor

range in that direction.

[0087] Figure 4(d) shows how the sensory range is modified when the user is rotating
clockwise (arrow 411d), or moving to the right (in the drawing). The sensor range in this
example is modified such that the sensors facing the right side of the user are receptive (or
at least the interpretation of their signals is not filtered), and those on the left side are
restricted or filtered. The result of an object 401 entering the field causes the spike 406 in
the front left part of the sensor input. However, due to the range of the sensors, as per the
example in Figure 4(c), the spike lies outside the sensitive range and the actuator 403

signal 410d is minimised.

[0088] Figure 4(e) shows the user rotating anticlockwise (arrow 411e), or moving left (in
the drawing). The sensor range is modified such that the sensors on the left hand side of
the user are given a larger range 404e. The presentation of the object 401 in the field

causes the spike 406 in the sensor input 402 and it is inside the sensor range. Therefore,

the presentation 410e of the object through the actuator is maximised.

[0089] As in Figures 4(b) and (c), rotational movement may also have a threshold
acceleration or velocity value such that the user’s rotation must overcome this for

modification of the sensor range.
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[0090] Additional parameter changes can be programmed. For example, increased
movement speed could also change the extent of sensory asymmetry, for example sensor

range ahead of the user may increase in proportion to forward velocity.

[0091] As briefly discussed above, the range adaptation can be achieved in at least three
ways. Method one by adjusting the range of the ultrasonic sensor 'on the fly' during
operation, which is possible with some sensors. Method two by filtering the input from the
sensors according to the motion of the user. Method three by adjusting the range of
signals that are transmitted to the user through the tactile display. The result of methods
two and three is such that the sensors could be programmed to sense over a range of 2
meters, for example, but only objects within the closest 1 meter of the direction of motion

elicit a vibration in the tactile display.

[0092] The sensor array could also be adapted for a particular task, through simple re-
programming by the user or using a graphical user interface (GUI). The purpose is to
allow the user to select only to detect moving objects, or far objects. The sensors could
also be programmed to change their range depending on experience. For example, the
sensitive range could reduce with the time that the user spent in a small environment, like

a narrow corridor or lift.
[0093] Example 3

[0094] The salience of objects can depend on parameters other than their distance from
the user. As briefly mentioned above, the time which the object has been in the sensor
range may directly relate to the presentation of that object, through the actuators, to the

user. Figures 5(a) to (f) demonstrates the salience of objects with time.

[0095] A continuous signal can be overbearing to the user if the device is used for
extended periods of time. Continuous signals can also reduce a person's responsiveness
to a sensory signal, for example listening to a constant loud noise will reduce a person's
sensitivity to quieter noises (this is known as adaptation). One way to avoid these
problems is to present information in a series of pulses. The pulses could be presented at
a consistent interval, or could be triggered by head movement (using accelerometer
information). Pulsed signals can also be useful for transmitting additional information
about objects. The duration of a pulse could signify the object's speed for example, and

the length of time between pulses could signify the object’'s proximity.

[0096] By using decaying pulses, triggered at the detection of a particular object, it is
possible to convey the duration of time since first detecting that object. In Figures 5(a) to
(e), the user wearing the device 501 according to the present invention is moving in a

straight line through the environment in the direction of the arrow 502. In that environment,
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two objects 503, 504 are encountered, which can be identified by the device 501 in the
method described in Example 5. Upon detection of a particular object, the presentation
(vibrotactile symbol; here a unique waveform) of the object corresponding to that symbol is
delivered to the user through the tactile display as a series of pulses. Over time the
amplitude of each pulse is reduced, allowing new information to be presented without
overloading the user. This is in addition to the active sensing described above, the present

example describing active display of information depending on experience.

[0097] At Time 1 (Figure 5(a) and Time 1 in Figure 5(f)) no objects are within the sensor

range. No new information is presented to the user.

[0098] At Time 2 (Figure 5(b) and Time 2 in Figure 5(f)) the first object 503 appears
within the sensor range. The symbol for object 1 is presented to the user with large

amplitude.

[0099] At Time 3 (Figure 5(c) and Time 3 in Figure 5(f)) the first object 503 is still within
the sensor range, but no new objects have appeared. The first symbol 507 for the first

object continues to be presented to the user but with reduced amplitude.

[00100] At Time 4 (Figure 5(d) and Time 4 in Figure 5(f)) the first object 503 is still within
the sensor range and a second object 504 also appears within the sensor range. The first
symbol 507 for the first object continues to be presented to the user but with further
reduced amplitude, and the second symbol 508 for the second object is presented with

large amplitude.

[00101] At Time 5 (Figure 5(e) and Time 5 in Figure 5(f)) the first object 503 has left the
sensor range but the second object 504 remains therein. The symbol for the first object is
now absent and the symbol for the second object has decreased.

[00102] Example 4

[00103] It may also be important to the user to display other salient features. Example 4
illustrates how the algorithm can be configured to display the rate of change of object

position in the sensor range.

[00104] The example, as shown in Figure 6(a) to (c), uses 'chirps' in the vibrotactile
language. A chirp is a signal in which the frequency increases with time ('up-chirp' 610,

Figure 6(c)) or decreases with time (‘"down-chirp' 620, Figure 6(b)).

[00105] Referring to Figure 6(a), accelerometer information 601 and object (602)
movement velocity 603 (determined by computing the rate of change of object range, dr/dt,
with axes reflecting the heading of the user i.e. velocities towards the user are negative)

are recorded by the sensory augmentation device 604 which is worn by the user (not
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shown). As the object enters the range 605 of the sensors which may or may not be
modified by the accelerometer information according to Example 2, the velocity 603 of the

object is measured.

[00106] The algorithm uses this information to determine the relative object movement
velocity with respect to the user. The relative velocity of the object (V_relative) is
calculated as the difference between the velocity of the user (V_user 601) and that of the
object (V_object 603) see Equation 1.

V_relative = V_user — V_object Equation 1

[00107] Following the calculation, the user is presented with a tactile stimulus which
describes the relative velocity of the object (Figures 6(b) and (c)). In the present example,
a vibrotactile up-chirp 610 is used to signify an object moving towards the user, and a
down-chirp 620 to signify an object moving away from the user. The set of conditions

applied by the algorithm, determine the output chirp are therefore:
e IfV_relative > 0. > output ascending chirp.
e IfV_relative < 0. > output descending chirp
e IfV_relative = 0. 2 no output chirp (stationary objects)

[00108] The up-chirp 610, as shown in Figure 6(c) is a tactile vibration, which is presented
using aforementioned apparatus, whose frequency of vibration increases with time. For
example, at time 611, the vibration could have a frequency of 1Hz which rises to 100Hz at
a later time 612. These values vary according to the user and the environment for reasons
discussed further below.

[00109] The down-chirp 620, as shown in Figure 6(b) is a tactile vibration, which is
presented using aforementioned apparatus, whose frequency of vibration decreases with
time. For example, at time 621, the vibration could have a frequency of 100Hz which falls
to 1Hz at a later time 622. These values vary according to the user and the environment
for reasons discussed further below.

[00110] Example 5

[00111] Ultrasonic sensors can be used to determine the shapes or textures of objects.
Classically this is used on submarines to distinguish such objects as landmasses and
battle ships. Ultrasonic sensors have also been used for building maps on board
autonomous robots. Using symbols from the vibrotactile language the current example
algorithm is able to inform the user of the shape and texture of the sensed object. Figure 7

illustrates the organisation of the algorithm according to this example.

[00112] Sensor measurements are taken by ultrasonic sensors 702 as in previous
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examples. An object classification 703 is performed on the data (using standard object
recognition software such as a neural network or template matching). When an object 707
is detected a specific vibrotactile symbol is selected from a library 705. The symbols for
each object 707 are set by or learnt by the user before use (the sensor measurement for
each object 707 varies). The waveform of the selected vibrotactile symbol is then sent to
the actuators (vibrotactile display) 706 through the sensor-actuator board and actuator

driver board.

[00113] Vibrotactile Language

[00114] Examples 4 and 5 show how vibrotactile symbols can be used to relay specific
information about the environment to the user. The vibrotactile symbols are used to create
the vibrotactile language which is a set of conventions or rules mapping raw tactile
information (e.g. range) into a series of symbols to be presented to a user through the
tactile display. This provides a rich encoding of the world, allowing the user to "see"

objects, as opposed to merely way-find by being given a heading.

[00115] The tactile display may be controlled by the algorithm such that the information
presented to the user comprises the vibrotactile language. It is understood that vibrotactile
language is used to define the presentation of information to the user through the tactile
display in such a way that it is intuitive to the user and requires little training by the user.
The vibrotactile language may be built from different drive parameters. These may
include, but are not limited to, amplitude, frequency, pulse width, pulse frequency. Such
parameters may form a vibrotactile stimulus alphabet which is used to construct a

language.

[00116] The vibrotactile language can be set according to the user’s needs through
modification of the algorithm’s parameters, or learnt by a user through experience with the
device. Example features relayed by the vibrotactile language include:

e Identity: An affordance, perhaps a doorway, might be represented by one particular
symbol (e.g. a gentle rising-then-falling flutter); a hazard, such as a hole in the

floor, by another (perhaps a hard-edged and insistent buzz).

¢ Proximity: In the same symbol space (language), proximity might be indicated by
the frequency of the recurring symbols (with the symbols coming faster as the

object is approached).

e Direction: The direction of the object might be indicated by the set of locations on

the skin at which the symbol is presented.

Meta Platforms Exhibit 1007
Page 00169



10

15

20

25

30

24
¢ Parameters: In the case of an aperture (such as a doorway or a hole), its size might
be indicated by the carrier frequency of the symbol (such a mapping of parameters

may be entirely different for different symbols).

¢ Salience: Salience of any object might, at simplest, be mapped just into the
amplitude of the vibration symbol. These mappings from sensory space to symbol
space would likely be non-linear, reflecting the non-linear relationships between

dimensions of raw tactile space (such as range) and salience to the user.

[00117] It should be understood that the vibrotactile language is not restricted to a
particular set of rules and these may be adapted according to the environment where the

system is in use or the user for which the device is intended.

[00118] The user

[00119] In embodiments of the present invention, the algorithm is adaptive to the user’s
reaction and learns from that reaction to display information in a different manner. The
user's reaction may include a movement, for example, which is recorded by the
accelerometer or other suitable sensor. As such, the algorithm is sensitive to user
(human) feedback. For example, as the wearer gets used to the device, they will, without
prompting, begin to adopt strategies for its best use. Sensors may be placed to read the
user's reactive movements using an accelerometer, so the device can respond at run-time

as well and modulate its behaviour accordingly. Active training improves learning.

[00120] The current invention also permits increased information transfer by taking the
logarithmic Weber-Fechner law of human sensory perception (that the just-noticeable
difference between two stimuli is proportional to the magnitude of the stimuli) in to

consideration. This can be achieved using a hyperbolic transfer function Equation 2.
(f(x) = MAX_DIST - x/ MAX_DIST)*3) Equation 2

[00121] Where f(x) indicates the output function, x is the input e.g. reported distance, and
MAX_DIST indicates the maximum range of the sensor. Literature suggests that the most
sensitive frequency range: for a human is 150Hz (Morley and Rowe 1990) where at this
frequency, "the different mechanosensory afferents are differentially recruited as amplitude
is varied". An example protocol for achieving this information transfer comprises the

following steps:
a) Emit signals into the environment

b) Wait for new sensor data. If new sensor data is available, continue; if no new

sensor data is available, wait
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¢) Read the sensor data

d) Calculate the values for individual sensors

e) Prepare response for corresponding actuators using hyperbolic function (Equation
2)

f) Send the responses to the actuators
g) Return to step b)

[00122] User comfort is important to ensure practical use over long periods of time.
Certain low frequency vibrations (around 80Hz) are less comfortable when used
consistently over long periods of time. This is perhaps due to the haptuator stimulators
that are used having their largest amplitude response at this frequency. However, different
people have slightly different comfortable frequency ranges, or prefer certain sensory
information/vibrotactile mappings. The current invention provides for simple adjustment of
the ranges of parameters, or which mappings to use in a particular task through a GUI

interface.

[00123] By utilising active sensory approaches it is possible to use the sensory apparatus
more efficiently (focusing the sensory elements on regions and parameters of interest),
and to streamline the presentation of information to the user (only providing the most

salient or useful information from moment to moment).

[00124] In a further example, the tactile display is auto-regulated so that the parameters
of skin stimulation (e.g. amplitude) stay within a comfortable dynamic range. The
comfortable dynamic range is user specific with an upper limit being set by a pain
threshold of the user, above which the user would be uncomfortable. Thus, whilst
confinement in a small space must feel distinct from being in an open space, there is not a

simple or monotonic mapping from physical range to any particular drive signal parameter.

[00125] The present invention therefore provides a device that is integrated with the
human psychology, which integration may be adapted in several different ways that will be
apparent to the skilled person whereby the precise form of the algorithm will vary from

application to application and will be subject to personal choice of the designer.

[00126] Throughout the description and claims of this specification, the words “comprise”
and “contain” and variations of them mean “including but not limited to”, and they are not
intended to (and do not) exclude other moieties, additives, components, integers or steps.
Throughout the description and claims of this specification, the singular encompasses the
plural unless the context otherwise requires. In particular, where the indefinite article is
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used, the specification is to be understood as contemplating plurality as well as singularity,
unless the context requires otherwise.

[00127] Features, integers, characteristics, or groups described in conjunction with a
particular aspect, embodiment or example of the invention are to be understood to be
applicable to any other aspect, embodiment or example described herein unless
incompatible therewith. All of the features disclosed in this specification (including any
accompanying claims, abstract and drawings), and/or all of the steps of any method or
process so disclosed, may be combined in any combination, except combinations where at
least some of such features and/or steps are mutually exclusive. The invention is not
restricted to the details of any foregoing embodiments. The invention extends to any novel
one, or any novel combination, of the features disclosed in this specification (including any
accompanying claims, abstract and drawings), or to any novel one, or any novel

combination, of the steps of any method or process so disclosed.
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CLAIMS

A sensory augmentation device (100) for wear by a user, comprising a sensory array
(101) to detect physical parameters of objects (107) in an environment (108)
surrounding the user when the device is being worn, a tactile display (102) to
physically engage (204) the user’s body and provide information about said
environment, and computing means between the sensory array and tactile display that
includes an algorithm (103) controlling one or both of the sensory array (101) and the
tactile display (102), whereby the presentation of an object (107) is adapted to
circumstances beyond the physical presence of the object, selected from the group

comprising:
« rate of change of position of the object with respect to the user;
+ physical attributes of the object;
+ time since first detection of the object by the sensory array;
e objectives of the user; and,
e environmental changes.

A sensory augmentation device as claimed in claim 1, wherein the sensory array (101)
comprises one or more electromechanical range sensors comprising one or more
emitting modules (105) and one or more receiving modules (106), wherein the
receiving modules (106) are configured to receive and detect signals (209) emitted
(208) by the emitting modules (105) and reflected by an object (107) in the

environment (108).

A sensory augmentation device as claimed in claim 1 or 2 wherein the sensory array
(101) comprises sensors with parameters set to be sensitive to the user’s objectives
as determined from the measurement of the user’s acceleration, velocity, gyroscopic

motion or position.

A sensory augmentation device as claimed in claim 3 wherein said sensory array
(101) is controlled (202) by said algorithm (103) such that the sensory array is active,

through filtering sensory inputs according to the user’s objectives.

A sensory augmentation device as claimed in any of claims 3 or 4, wherein said tactile
display (102) is controlled by said algorithm such that said tactile display is active,
through modifying said tactile display according to the user’'s objectives.
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A sensory augmentation device as claimed in any preceding claim wherein the
sensory array (101) further comprises environment sensors with parameters set to be
sensitive to environmental properties selected from temperature, humidity, light, sound

or position or physical attributes of objects.

A sensory augmentation device as claimed in claim 6 wherein said sensory array
(101) is controlled (202) by said algorithm (103) such that the sensory array actively

changes said sensing parameters in response to changes in the environment.

A sensory augmentation device as claimed in any preceding c¢laim wherein said
computing means further comprises a timer and is adapted to determine the rate of
change of the position of the object with respect to the user from a measurement of

velocity change of the object position over a period of time.

A sensory augmentation device as claimed in any preceding claim wherein the
sensory array has means for detecting the physical attributes of the object and said
algorithm comprises a library of physical attributes wherein said algorithm is adaptable

to match said detected physical attributes to an item in said library.

A sensory augmentation device as claimed in claim 9 wherein said library contains a
corresponding vibrotactile symbol for said item and said tactile display is configurable
to display said corresponding vibrotactile symbol.

A sensory augmentation device as claimed in claim 9 or 10 wherein the algorithm
comprises means to store in a memory of said computing means, said detected
physical attributes of the objects that have been detected by said sensors and
whereby said presentation is adapted to display the time since first detection of the
object, wherein said adapted display is pulsed and the amplitude of each pulse

relating to the object decreases according to the time since it was first detected.

A sensory augmentation device as claimed in any preceding claim wherein said

computing means further comprises a graphical user interface.

A sensory augmentation device as claimed in claim 12 when dependent on claim 3,
wherein the algorithm is programmable by said graphical user interface, to enable the
objectives of the user to be entered into the algorithm.

A sensory augmentation device as claimed in claim 2, wherein the computing means
is adapted to control the emitting module to emit signals in a specific time frame,

direction or form.
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A sensory augmentation device as claimed in any preceding claim wherein said tactile
display (102) is controlled (203) by said algorithm (103) to present (204) information to

the user within a comfortable dynamic range, preferably user specific.

A sensory augmentation device as claimed in claim 15 wherein said comfortable
dynamic range is user specific and comprises a lower limit where the user cannot feel
the tactile display and an upper limit where the tactile display is perceived as painful
by the user.

A sensory augmentation device as claimed in claim 16 wherein the computing means
is adapted to adapt said comfortable dynamic range in real time through feedback
(205, 206) of the user’s reaction (105) to the tactile display.

A sensory augmentation device as claimed in claim 15 when dependent on claim 12,
wherein the graphical user interface 306 is adapted to enter the comfortable dynamic
range of the user.

A sensory augmentation device as claimed in any preceding claim wherein said tactile
display (102) comprises a plurality of vibrotactile elements configured to present (204)

a vibrotactile language to the user.

A sensory augmentation device as claimed in claim 19 wherein said plurality of

vibrotactile elements are actuators.

A sensory augmentation device as claimed in claim 19 wherein said vibrotactile
language is built from a combination of drive parameters of the tactile display,
comprising; amplitude, frequency, pulse width, pulse frequency.

A sensory augmentation device as claimed in claim 19 wherein said vibrotactile

language further comprises ascending or descending frequency pulses.

A sensory augmentation device as claimed in any preceding claim wherein the tactile
display (102) is positionable over an area of the body of the user to engage with the
cognitive core (104) of the user, wherein the cognitive core of the user is the set of
skills, habits and abilities, in perception and action, that a person can rely on without
effortful deliberation and that may be interfaced to through vibrotactile stimulation of

body surfaces.

A sensory augmentation device as claimed in claim 23 wherein said area of the body

is locatable on a skin position that is well served by nerve endings.

A sensory augmentation device as claimed in claim 23 wherein said area of the body

is locatable on a skin position in close proximity to a trigeminal nerve of the user.
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A sensory augmentation device as claimed in claim 24 wherein the tactile display is
locatable about the temples of the user’'s (1) head.

A sensory augmentation device according to any preceding claim wherein the tactile
display promotes a user reaction (105) which is used to feedback (207) to the control

algorithm, and may directly affect (206) the sensory array (101).

A sensory augmentation device substantially as hereinbefore described with reference

to the accompanying drawings.

A method for sensory augmentation, wherein information about an environment
comprising objects surrounding a user is presented to the user, said method

comprising the steps of:

a) sensing the presence of said objects to generate output data about said

objects; and using an algorithm in computing means, either
i. to modify said sensing to affect said output data; and/or

ii. to process what is sensed to generate said output data; and either
or both:

in response to circumstances of the user, said circumstances selected from

the group comprising:
¢ a rate of change of position of the object with respect to the user;
» physical attributes of the object;
» time since first detection of the object by the sensory array;
» objectives of the user; and,
e environmental parameters, and

b) presenting said output data to the user in a tactile display, such that the user
is presented with information about objects in the environment beyond the

physical presence of the object.

A method for sensory augmentation as claimed in claim 29, wherein step a) further
comprises emitting a signal into said environment using emitters and receiving in

receivers a signal reflected from said objects in said environment.

A method for sensory augmentation as claimed in claim 29 or 30, wherein said one or

more objectives of the user comprise their orientation, heading, velocity, acceleration.

A method for sensory augmentation as claimed in claim 29, 30 or 31, wherein said

environmental parameters comprise temperature, humidity, light levels, noise levels.
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33. A method for sensory augmentation as claimed in any of claims 29 to 32 further

comprising the steps of:

a) sensing the velocity and/or acceleration of the user and the presence of said
objects in said environment;

b) determining the direction of heading of the user;

c) applying a filter to increase sensory information processed for objects in the
direction of heading and reduce sensory information processed for objects not
in the direction of heading;

whereby, said output data set is modified.

34. A method for sensory augmentation as claimed in any of claims 29 to 33 further

comprising the steps of:

a) retaining sensory information about said objects as obtained at a first time;

b) matching said sensory information about said objects as obtained at a later
second time to said first time;

¢) applying a time-dependent reduction to matched sensory information as
obtained at said second time to produce said output data,

whereby, said presentation of said output data is time-dependent.

35. A method for sensory augmentation as claimed in any of claims 29 to 34 further

comprising the steps of:

a) retaining sensory information about said objects as obtained at a first time;
b) matching said sensory information about said objects as obtained at a later
second time to said first time;
c) determining the velocity of said one or more objects;
d) comparing the velocity of said user to the velocity of said objects to produce
said filtered information;
whereby, said presentation of said output data is velocity dependent.

36. A method for sensory augmentation as claimed in claim 35 wherein said velocity
dependent presentation of output data changes frequency over time according to the

velocity, whereby:

e the frequency of the presentation of objects towards a user varies with

time in a first way; and

« the frequency of the presentation of objects moving away from the user

varies with time in a second way;

wherein, said first way is opposite to said second way.
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A method for sensory augmentation as claimed in any of claims 29 to 36 wherein said
presentation of said output data is pulsed.

A method for sensory augmentation as claimed in any of claims 29 to 37 further
comprising the step of:

comparing, within said algorithm, said sensory information to a library of sensory
signatures, whereby said comparison is used to classify a property of the object
wherein said classification of said object is presented to said user through a tactile

presentation specific to said classification.

A method for sensory augmentation as claimed in any of claims 29 to 38 wherein said
tactile display presents a vibrotactile language which is programmable or learnable by
said user.

A method for sensory augmentation as claimed in any of claims 29 to 39, as

performed using the apparatus as claimed in any of claims 1 to 28.

A method for sensory augmentation as hereinbefore described with reference to the

accompanying drawings.

A sensory augmentation device configured to implement the method of any of claims
30 to 40.
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TACTILE COMMUNICATION DEVICE FOR THE NECK
SPECIFICATION
BACKGROUND OF THE INVENTION

This Application claims the benefit of U.S. Provisional Application Serial
No. 61/340,966, filed on 03/25/2010; U.S. Provisional Application Serial No.
61/397,336, filed on 06/10/2010; and U.S. Provisional Application Serial No.
61/397,621, filed on 06/14/2010, respectively.

This invention relates generally to man-machine interaction and tactile
communication. Particularly, this invention relates to the communication of precise
and intelligible information or sensations utilizing a device placed around the neck of
a person and using tactile actuators to stimulate the neck skin from various angles or
peripheral locations.

| The five senses of a human provide an individual with cues about location,
distance, velocity, acceleration and other properties of surrounding items. In
simulated or virtual worlds such as electronic video games, the senses are restricted
by the limited size of the video screen, low sound quality and the limited tactile
sensations provided by the vibration of a hand-held controller, for example.

Vibrating game controllers are known and have been devised (Nishiumi,
Koshima and Ohta, 2006) and used to create, in the player, a sense of interaction with
the physical world. For instance, in a car racing game, as the vehicle leaves the
pavement, the hand-held game controller vibrates. In first person shooter games, the
subject may be informed of having been hit by a projectile through the vibration of
the game controller, for example. With the advent of controller-less game systems,

the prior art means by which tactile information was provided to the subject has been

further limited because these new systems no longer enable user interaction using -

hand-held controllers (pad, joystick, etc.). The KINECT gaming system developed by
the Microsoft Corporation is an example of a controller-less game system. Thus, a
need exists in the art to provide detailed tactile information to a video game player,

for example.

Tactile Communication
Tactile communication methods, systems and devices have been devised to
provide an individual with the ability to understand text and commands, or to augment

situational awareness. These inventions primarily relate to artificial vision for the
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blind (MIT Touchlab, 2005) and to remote communication with individuals (Gilson &
Christopher (2007), Rupert & Kolev (2008) and Zelek & Holbein (2008)).

Tactile displays, as the visual-to-tactile information translation is often called,
have been extensively investigated by research organizations such as the MIT Touch
Lab (MIT Touchlab, 2005).

Research and prior art in the area of tactile displays has generally been
concentrated around passing tactile information to the skin, and the mechanical and
physiological parameters that limit the complexity and bandwidth, (amount of
information per unit time) that can be transmitted with no particular interest in the
neck skin as a high-resolution sensory organ. |

The Tactile Situation Awareness System (TSAS) is a wearable tactile display
intended to provide spatial orientation cues (Zelek & Holbein, 2008; Rupert & Koleyv,
2008). A belt equipped with transducers and worn around the waist (Gilson &
Christopher, 2007) was devised to provide orientation cues to soldiers. This prior art
uses tactile stimulus at various positions around the torso and the belt area to pass on
information on the location of an incoming threat to the subject. However, the neck

skin as a high-resolution sensory organ was not considered or suggested.

The Neck Skin As A High-Resolution Sensory Organ

One measure of the effectiveness of a form of communication is how fast
complex information can be communicated to an individual through a specified form
of communication. In information theory, this is typically measured by how many
characters can be communicated to an individual, and at what rate these characters
can be comprehended by the individual.

The skin of an untrained individual is an imprecise sensory organ. While a
person can discriminate between tactile stimuli applied to individual fingers, toes,
other body parts or far-apart skin locations, the ability t6 discriminate between
neighboring skin locations is greatly limited. However, tactile stimulus applied at
various angles or peripheral locations around the neck can be discerned despite the
closeness of the application points. .An untrained individual is often capable of
discriminating as many as 8 to 12 different angular or peripheral locations around his
or her neck (Figure 2). A simple test shows that an individual may be trained to
distinguish the location of tactile stimuli applied to many more angular or peripheral

locations around the neck.
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Consider a horizontal clock face 28 facing up and centered on the subject’s
neck (Figure 2). If the clock is oriented in such a way that 12 o’clock points towards
the front of the subject, one can devise an experiment where the neck of the subject is
touched at various angular or peripheral locations around the neck and the subject
names the hour mark corresponding to the point of contact. For instance, when the
subject is touched straight behind the neck, he or she will say: “6 o’clock”. An
untrained subject can, in general, “tell apart™ or distinguish each of the 12 hour marks.
This ability to distinguish the 12 different angular or peripheral locations corresponds
to a resolution of 12 or, in digital terms, between 8 (=2°, or 3-bit resolution) and 16
(=2%, or 4-bit resolution).

With such a resolution, an individual is not only able to tell directions but can
also distinguish between combinations of stimulation points. By simultaneously
stimulating several locations around the neck, with some training, it is then possible to
communicate complex information to an individual simply through tactile
communication (see Table 1, Table 2, Table 3, and Table 4 shown and discussed
below).

The neck skin has a unique property that enables a person to accurately
discriminate tactile stimuli applied from various directions onto its surface. The
present invention exploits this discriminatory stimuli property to convey information
and sensations to a subject immersed in a simulated or virtual world such as an
electronic video game. Embodiments of the invention utilizing this methodology of
tactile stimuli may also be used, for example, to communicate with pilots, the blind,

the autistic, musicians and those unable to communicate verbally or visually.

SUMMARY OF THE INVENTION

The invention provides a device comprised of a plurality of tactile actuators
(solenoids, micro-vibrators, motors, buzzers, speakers, hot/cold sources, electrodes,
and the like) arranged at regular intervals in a semi-circle and worn snug around the
neck by the subject. An electronic controller powered by a power source, such as a
small rechargeable battery pack, and operated by a computer program that operates
the device based on signals received from an external source through a Bluetooth or
similar wireless receiver. Based on signals received from the external source, which
may be a video game console, computer or mobile communication device, for

example, the controller commands the device to impress sequences of tactile stimuli
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at specified locations around the subject’s neck, thereby providing the subject with
intelligible game-related information, cues and warnings or game-related sensations.

The device is constructed generally in the form of a pair of headphones
connected by flexible and spring-loaded metal strips resting around the neck of a user.
Actuators are positioned in an extensible and adjustable holster that may be shortened
or elongated based on how far the metal strips are pulled out of the sleeve, to provide
equidistantly spaced actuators independent of the subject’s neck size. The design
structure ensures that it is properly oriented (front facing to the front of the subject),
and that the same size device can fit individuals of varying neck sizes. Furthermore,
the device may be combined with a pair of speaker/headphones and a microphone, to
provide a complete sensory audio-visual and tactile environment to the user.

A benefit of the present invention, embodied as a collection of equally-spaced
actuators worn as an adjustable and comfortable generally C-shaped collar wormn snug
around the neck is to provide an additional sensory channel through which gamé-
related sensations and stimuli can be transmitted to the subject to substantially
enhance the subject’s gaming experience.

Another benefit of the invention is to provide a device which allows individual
players during video gaming to receive private communication from the game console
and to be rewarded.

A further benefit of the invention is to provide a device which may provide
rhythmic tactile patterns as an accompaniment to music, for example, as a tactile
metronome to provide organized tactile patterns or marquis patterns for use by
musicians, dancers, singers, etc. or by providing a tactile feel of music through a one-
to-one mapping between each note of a song and each actuator. The device may
further be utilized as a means for the deaf to sense music.

An advantage of the invention is to provide small micro-vibration motors as
vibrating actuators and pulse-operated motors to cause gentle rubbing against the skin.

Another advantage of the invention is to provide semaphores for representing
the distance and bearing of a target, and semaphores for conveying a sense of
acceleration. Distance may be represented by turning groups of actuators on and off
at a certain frequency or by varying the electrical current input to the actuators.
Acceleration may be represented by activating groups of actuators to represent

pressure due to acceleration.
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These and other benefits of this invention will become apparent from the

following description by reference to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a perspective view showing the tactile communication device of
the present invention worn around the neck of a subject;

FIGURE 2 is a perspective view showing a subject with a peripheral pattern
of stimuli corresponding to the face of a clock;

FIGURE 3 is a perspective view showing the construction of the device of the
invention;

FIGURE 4 is a perspective view showing an alternative construction of the
device of the invention;

FIGURE 5 is a perspective view showing a subject wearing the tactile
communication device of the invention utilizing pulsing actuators;

FIGURES 6A-6C arc perspective views showing -successive rotating
positions of the pulsing actuator of FIGURE 5;

FIGURE 7 is a depiction of a target approaching the device of the invention;

FIGURE 8 is a depiction of a neck axis showing the location P of an actuator
that turns on if the neck axis strays from the vertical axis Z;

FIGURE 9 is another depiction of a neck axis 21 corresponding to a device
having twelve actuators and indicating the active actuator when the neck axis strays
from the vertical axis 22; and

FIGURES 10A-10C are depictions of the expression of acceleration by the

device of the invention;

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention relates to a tactile communication device for the neck of
a user. The skin of the neck as a high-resolution sensory organ is discussed above.
Figures 1-10 show the structure of the device and its operation. Tactile patterns or
Marquis Patterns are discussed as a means of communicating certain sensations in a
simulated or virtual environment and examples of Marquis Patterns are discussed with
respect to Tables 1-4 set forth below. Applications of the invention are further
discussed with respect to the drawing Figures 1-10 and the Tables 1-4.
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Figure 1 shows the device 10 of the invention embodied as a collection of
equally-spaced actuators 11 worn as an adjustable, and comfortable C-shaped collar
worn snug around the neck 20 of a subject 30. The device 10 provides an additional
sensory channel through which game-related sensations and stimuli can be transmitted
to the subject in order to substantially enhance the subject’s gaming experience. The
device 10 is shown disposed around the neck not unlike a pair of headphones that are
not in use. The open C shape of the device 10 and its adjustable structure provides a
fit for a range of neck sizes and which is properly oriented, namely, open end facing
the larynx or Adam’s apple of the subject 30.

Figure 2 shows a clock face 28 with 12 directions with respect to the subject’s
neck orientation. The design of the device ensures that it remains properly oriented
with respect to the subject’s neck 20. 12 o’clock corresponds to the front actuator 24
and 6 o’clock refers to the back actuator 24 of the subject’s neck 20.

Figure 3 shows the device 10 structure to be a generally solid skeleton
constructed of two curved metal strips 13 sliding from a solid sleeve 14. The skeleton
maintains a flexible holster 12 to hold a plurality of actuators 11 taut around the
subject’s neck 20, as shown in Figure 1. The device 10 may be adjusted to different
neck sizes by pushing or pulling the metal strips 13 in and out of the sleeve 14.

The holster 12 may be constructed of an elastic textile material or the like, and
having a plurality of equally spaced actuators 11. The holster 12 is shown to have 13
actuators 11, with the two forward actuators 11 operating in unison. The latter being
similar to placing 12 actuators 11 on a circle with one actuator being placed on the
front of the neck, however, in this embodiment of an open C design, the 13 actuator
design is an approximation of a 12-actuator design.

The holster 12 is shown anchored at its ends to the free ends of the metal strips
13 by means of two solid or rigid anchors 16. The anchors 16 ensure that when the
device 10 is worn, the holster 12 remains taut and snug around the subject’s neck 20.
The holster 12 is maintained aligned with the sleeve 14 and the metal strips 13 by
means of three springs 17 which ensure that the holster 12 remains taut, close to the
sleeve 14 and spaced from the neck. When the device 10 is worn, the skeleton
comprised of the sleeve 14 and the metal strips 13 ensures that the holster 12 and the
actuators 11 fit snug around the neck 20 while leaving the frontal area around the
subject’s Adam’s apple open, thereby ensuring that the subject doesn’t feel “choked”

by the device.
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Figure 4 shows an alternate design constructed similar to the device 10 of
Figure 3. However, instead of 13 actuators 11 placed at equal distance along the
holster 12, three rows of 25 actuators 19 are placed on the holster 12. The 75
actuators 19 can convey a richer set of information to the subject by relying on the
subject’s ability to discriminate between three actuators located at the same angular or
peripheral location and at three different heights on the neck skin.

The actuators 11 are in communication with the electronics contained within
the contoured box 15. The contoured electronic box 15 is shown attached to the back
of the sleeve 14 and which houses the electronics, i.e., batteries, Bluetooth and radio
or transmission devices utilized for the operation of the device. The communication
may be wireless or via wires extending from box 15 through springs 17 and through
the flexible holster 12 material to each actuator 11.

The actuators 11 may have a number of embodiments and structures. For
examples, as shown in Figure 3, the generally cylindrical structures may be flexible
and deformable to thereby permit a small, or variable, force from within the
cylindrical actuator to “touch” the user’s neck skin. Alternately, the cylindrical
structure may be movable from and with respect to the holster 12 to thereby impart a
“touching” force to the user’s neck skin. In a similar manner, a vibration may be
provided from within the actuator body or by the movement of the actuator body
itself. The actuators 11 of Figure 4 are shown to be formed of cylindrical, button-like
shapes which may also move or be moved in a similar manner described with respect
to the actuators of Figure 3. The actuators may also be structured so as to impart a
small electrical discharge or to provide a temperature change to the neck skin of the
user.

In summary, the tactile stimulators 11 as shown and described with respect to
Figures 3-S5 may have various structures and may be disposed with respect to the neck
skin in various patterns. For example, the stimulators are preferably equidistantly
spaced and extend from the inside periphery of the holster which is adjustably placed
about the user’s neck circumference. The stimulators are positioned to angularly or
peripherally touch the neck skin of the user. The tactile stimulators may also be
constructed and arranged to tangentially rub, vibrate or touch from an oblique angle,
apply a change in temperature, or provide a small electric discharge to the neck skin.
The spacing of the actuators as well as the number of columns and rows of actuators

shown and described herein are exemplary and may vary. Further, the structure of the
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device 10 and its adjustability are exemplary. The important aspect of the invention
being the tactile communication provided by the actuators held to the neck skin of the
subject.

Figure 5 shows the device worn around a user’s neck 20 having actuators or
pulse motors 25 that are mounted at hinge-like connection 27 to the inside of the
flexible holster 12 and spaced around the user’s neck. The hinge-like connection 27
allows the actuators or motors 25 to rotationally move with respect to the holster 12
body structure. The pulsing of the motor 25 causes a gentle rub against the neck skin
31 as power is suddenly delivered to the motor 25. Similar to that of Figure 1, device
is shown having a generally solid skeleton constructed of the curved metal strips 13
that slide into solid sleeve 14. Flexible holster 12 is shown carrying motors 25 and
held taut on the user’s neck by metal strips 13. Anchors 16 ensure that holster 12
remains about the user’s neck and a contoured electronic housing or box 15 is shown
attached to sleeve 14 and which contains the electronics for the device for
communication between the spaced motors 25 and the electronics in box 15 via wires
or wirelessly. -

Figures 6A-6C show three successive positions of a motor 25 as the body or
stator of the motor rotates about the hinge axis depicted by a vector 26, thereby gently
rubbing against the neck skin of the device user. Each motor or actuator 25 is shown
attached to holster 12 in a manner so that the attachment point acts as a hinge 27,
enabling the body of motor 25 to rotate as a result of the initial power-up torque to the
motor and to thereby rub the user’s neck skin 31.

Figure 7 shows how the device 10 may be used to communicate the direction
(bearing) and the distance (range) of a target 18 to the subject. From top to bottom, as
the target 18, represented by a square, approaches the subject from the South-East, the
number of active actuators 11 (represented by black dots) increases. Far away, only
one actuator 11 pointing to the direction of the target is active. As the target
approaches, the patch of active actuators 11 enlarges, with the average direction of the
patch pointing towards the target 18. When the target 18 is the closest to the subject,
nearly half of the actuators in the direction of the target are active. The relationship
between the number of active actuators and distance described herein is exemplary

and may vary.
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Semaphores for Representing Distance and Bearing of a Target
Figure 7 shows that the device can be used to communicate the direction

(bearing) and the distance (range) of a target to the subject. As the target approaches,
the patch of active actuators enlarges, with the average direction of the patch of active
actuators pointing towards the target. This methodology has limitations, for example,
as the target approaches, the number of active actuators increases resulting in a
decrease in the directionality and accuracy of the device in pointing to the object.
Further, multiple approaching objects may not be tracked with this method because as
individual objects approach, their respective active actuator patches merge creating a
single large patch that no longer represents the initial individual objects. The latter

limitations may be dealt with as follows:

Representing Distance by Turning Actuators On and Off:

Alternatively, instead of representing the location of an object with one or
several continuously active actuators, a single actuator pointing in the direction of the
object may be turned on and off at a certain or specified frequency depending on the
distance of the object to the subject. As the object approaches, the on/off frequency is
increased. When the object is very close to the subject, the frequency is maximal. As
the object withdraws, the frequency is reduced.

By linking the distance of an object (to the subject) to the on/off frequency of
actuators, multiple objects located at various distances from the subject may be
tracked, each represented by a single actuator pointing in that direction and turning on

and off at a frequency representing the distance of that object of the subject.

Representing Distance by Varying the Electrical Current Input to Actuators:

As an object approaches, the intensity of the current fed to an actuator pointing
to the direction of the object may be increased thereby increasing the intensity of the
stimulation impressed upon the skin. As an object withdraws, the electrical current is
diminished. By controlling the electrical current fed to each actuator, multiple objects
located at various distances from the subject may be tracked, each represented by a
single actuator pointing to that object and operating at an intensity based on the

current supplied to it which represents the distance of that object to the subject.
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Semaphores indicating departure from the vertical Axis

One application of this invention is as an aid to pilots in avoiding loss of
horizon: a dangerous condition caused by bad weather, and low visibility, and
resulting in disorientation and accidents. Loss of horizon occurs when all visual cues
about the “up” and “down” directions are lost. Most aircraft are equipped with
electronic navigational systems, including gyroscopes. A gyroscope keeps track of
the horizon and the current attitude of the aircraft and, with the help of the onboard
navigational systems, displays the horizon through an instrument called artificial
horizon. However, in certain emergencies, a visual display of the horizon may be
confusing to a pilot who must scan multiple instruments, under extreme workloads.
The attitude of the aircraft may be represented by a vector aligned with the axis of the
pilot’s neck. The electronic navigational system of the aircraft can calculate the
relative position of neck axis the vertical axis OZ, as depicted in Figure 8.

Figure 8 shows a neck axis, represented by vector n, being tilted with respect
to the vertical axis OZ, the actuator located at point P on the device 10 is activated
indicating to the subject the direction the neck should be tilted to realign it with the
vertical axis OZ. Point P is defined as the intersection of a vertical plane containing
vector Nl and axis OZ, and the circle Z.

Figure 9 shows that as the neck axis, illustrated by vector 21 on clock face 28,
is tilted with respect to the vertical direction indicated by vector 22, the actuator 23 is
activated to indicate to the subject the direction in which the neck should be tilted to

realign it with the vertical axis.

Semaphores for representing acceleration

In racing games, the acceleration experienced by a player may not be easily
conveyed with visual or auditory cues. The present invention may be used to convey
the direction and intensity of acceleration, experienced in a game, to a player.
Figures 10A-10C show that as the acceleration experienced by the user increases in
intensity and changes direction, the patch of active actuators 11 increases in size as a
function of the intensity of acceleration, and the average direction of the patch of
active actuators points in the opposite direction of the acceleration vector (32, 33 and
34). Thus, the player experiences in-game acceleration as if a yoke placed around his

neck drags and accelerates him in various directions, with the size and direction of the

10
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patch of active actuators, controlled by the game console, computer or mobile device,

providing variable pressure to the neck skin by the actuators 11.

Construction of the Device

1.

Micro-vibration motors as vibrating actuators. Small micro-vibration
motors may be used as actuators in the device. Micro-vibration motors are
used in mobile phones and pagers as silent alert mechanisms. As actuators in
the device of the present invention, micro-vibration motors apply a localized
vibration around the neck.

Pulse-operated motors to cause a gentle rub against the skin. When power
is suddenly applied to an electric motor an initial torque is produced that
forces the body (stator) of the motor to rotate counter to the direction of
rotation of the rotor. This effect is used as a means to gently rub the body of
the motor against the skin of the user. Each motor is fixed along its side, as
shown in Figure S5, which acts as a hinge when power is suddenly applied to
the motor and causés it to rotate around the hinge-like structure. Pulse-
operation of a motor consumes less electricity and may, in certain applications
of the device, be more comfortable to the user.

Addition of a positioning mechanism to the device. An optical beacon
using light-emitting diodes (LED’s) may be placed on the device to enable a
video camera working in concert with the video game system to locate the
device and communicate the position and orientation (with respect to the video
screen) of a player wearing the device to the video game system. The
knowledge of the location and orientation (direction to which a layer is facing
with respect to the video screen) allows for more complex and interesting

video game designs.

Organized Tactile Patterns (Marquis Patterns) As A Means Of Communicating

Certain Sensations In A Simulated Or Virtual Environment

Table 1 shows an example of repetitive marquis patterns causing a rotating

point of contact around the neck of the subject. This pattern creates the sensation that

the point of application of the stimulus is turning or rotating around the neck. Dark

circles represent active actuators and the clear circles are inactive. The numbers

. indicate the sequence in which the actuators are activated.

11
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Table 1

5 Table 2 shows an example of repetitive marquis patterns causing a sensation
of back and forth movement of the pressure point of contact on the left and right sides
of the neck of the subject. Dark circles represent active actuators and the clear circles

are inactive. The numbers indicate the sequence in which the actuators are activated.

10 Table 2

Table 3 shows an example of marquis pattern causing a repetitive constriction
around the neck of the subject resulting from the repetitive and simultaneous firing or

activation of all actuators.
75
1

Such patterns and the sensations provoked to the player may be used as a way

2 A
S RN

3

15

Table 3

to convey certain game conditions to the subject. These conditions may be
20  “diminishing health”, “about to be shot by a virtual component”, “falling” or “dying”.
Table 4 shows an example of a tactile alphabet based on the static patterns of

tactile stimulation using 12 actuators placed at regular intervals around the neck.

12

Meta Platforms Exhibit 1007
Page 00194



10

15

20

WO 2011/119233

q—u

Ga
Bt

s
0
4

£
7|

N

ostrophe

fa

HIETEET
BET

i

_colon;| - semi-colon guotation

Applications of the Invention

1.

The device 10 (Figs. 1-5) is worn around the neck in a manner similar to
an unused pair of headphones at rest around the neck. The device 10
enables players of electronic video games to receive tactile feedback
(pressure, vibration, temperature change or electrical discharge) around
their neck through an array of actuators 11. Using this device 10, video
game players can orient themselves, feel the direction of an oncoming
object, feel acceleration, and sense certain game-specific situations such as
health level, success, failure and death.

The device 10 is particularly useful when used in conjunction with
controller-less video game systems such as Microsoft Xbox’s KINECT
system. Controller-less game systems allow one to interact with an
electronic video game without the use of any gamepad, joystick, etc.
Instead, several cameras and an image-processing software are used to
identify the player and read the movement of his/her body parts as input to
the video game. The device 10 enables video game players to receive
tactile feedback around the player’s neck when there are no hand-held
controllers to convey tactile feedback through controller vibrations, for

example.

13
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The computer program runs on the controller and fires the actuators in a
certain sequence generating patterns and sequences of tactile stimulation
on the neck of the subject in order to communicate specified information
or sensations to the subject.

The physical design of the device 10 ensures that the actuators 11 remain
equidistant from each other, and stay snug and in direct contact with the
neck skin as the device is adjusted to various neck sizes. The device 10
has a generally C-shaped design structure ensuring that it remains properly
oriented around the neck 20 (Figure 1) with the open end facing the front
of the neck and the forward actuators bracketing the subject’s Adam’s
apple as the subject moves or speaks. Further, the C-shaped design
ensures that the subject’s neck is not entirely surrounded by the device and
does not feel “choked’ by it. Throughout this application, the device 10 is
shown with 13 actuators 11 with the two forward actuators 11 operating in
unison at the 12 o’clock position. This design is equivalent to a fully
closed design with 12 actuators 11.

The use of the neck 20 as a unique area of the human skin, and the
exploitation of this uniqueness by stimulating it in a tactile fashion and
from various angular or peripheral directions (Figure 2) thereby enabling
the subject to identify, with a high level of accuracy, combinations of
tactile stimuli applied at the various angular or peripheral locations around
the neck.

An alphabet (Table 4) of patterns of tactile stimulation with 12 actuators
11 placed at regular or equidistant intervals around the neck for the
purpose of communicating with a subject wearing the device. In this
alphabet, each letter is represented by certain combinations of active
actuators, firing simultaneously or consecutively. This alphabet may be
used to communicate with a subject who, for pathological or other reasons
such as visual or auditory information overload, is unable to receive
communications through normal visual or auditory channels.

The use of certain organized tactile patterns referred to as “marquis
patterns” to convey certain sensations signifying certain states of a video
game or certain conditions (Table 1 and Table 2). For instance, in an

electronic video game, “falling from a height” may be represented by a

14
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10.

11.

12.

13.

sensation of a fast-rotating pressure point around the neck (Table 1). A
sensation of fast back-and-forth movement of two pressure points on both
sides of the neck (Table 2) may be used to convey a sensation of “Power
Boost”. Finally, the repetitive firing of all actuators (Table 3) may be used
to convey the feeling of “losing” or “getting shot™.

The device may be used to communicate with subjects unable to process
text- or voice-based information due to autism or other neurological
disorders. A small set of tactile semaphores based on the marquis patterns,
or a simplified alphabet may be used, in conjunction with training and
conditioning, to communicate with these individuals.

In an alternate design, the device may use several layers of actuators
(Figure 4) conferring to the device an additional dimension that may be
used to convey a richer set of information to the subject.

The computer program controlling the device may be programmed to
produce sequences of marquis patterns (Table 1, Table 2 and Table 3) that
provide bio-feedback or a soothing neck message to the subject.

The device may be used to communicate with individuals who can’t see or
hear, for example, due to visual and auditory overload or impairment. In
such cases, the device may be used, for instance, to guide a subject toward
a target or warn a blind subject of the bearing and range of an oncoming
quiet vehicle such as an electric or hybrid automobile.

Blind individuals are increasingly taking part in sports and leisure
activities. To safely practice these activities, the blind individual must
follow a guide who carries a small bell or speaks continuously so the blind
subject can locate them. In ball sports, the ball emits a continuous sound
to allow the blind to locate it. The device may be used in conjunction with
a radio-transmitter carried by a guide or a ball, and a directional radio-
receiver carried by the subject, to communicate both the bearing and range
(direction and distance) of the guide or the ball to the subject using tactile
patterns on the neck of the subject (Figure 7).

The device can assist pilots, divers, skydivers or the like to recover their
sense of up and down following disorientation due to a loss of visual and
mental cues about the horizon. Loss of horizon is a serious concern and

has been shown to be at the origin of many aviation and diving accidents.
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14.

When the subject’s neck axis is in the vertical direction, no stimulation is
applied to the neck. When the subject’s neck axis deviates from the
vertical direction, tactile signals indicate to the subject the direction in
which he or she must tilt their neck to realign it with the vertical direction
(Figure 8 and Figure 9).

An optical LED beacon (not shown) may also be used with the device 10
of the invention. Video game systems may include a camera placed near
video screens to look back at users or the video game players. The camera
may communicate with the beacon and determine the location of device 10
and, thus, the user as well as the orientation of the device and user with
respect to the camera and video screen. The knowledge of the location and
orientation (direction to which a player is facing with respect to the video

screen) allows for more complex and interesting video game designs.

Application of the Device Related to Video Gaming

1.

Private communication with individual players. In multi-player video
games where several players are physically located in front of the same
system, screen and set of speakers, the device may be used by the video game
system to communication privately with individual players. Private prompting
and communication with individual players allows for more competitive,
complex and interesting game designs.

Rewarding players. The device may be used by a video game system as a
means to reward individual players with soothing tactile sensations around the
player’s neck. These tactile sensations may be produced as sequences of

Marquis Patterns as shown and described herein.

Application of the Device as an Accompaniment to Music

A computer, video gaming system, personal music delivery device such as an

iPod, or a public music delivery system may use the device to simultaneously deliver

music and rhythmic organized tactile patterns to listeners.

An example of such an application is the use of the device as a tactile

metronome delivering a complex beat pattern in the form of sequences of organized

tactile patterns (Marquis Patterns). In this fashion, a musician may use the device as

a tactile metronome to “feel” complex beats while playing his/her instruments.
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Another application may be in a dance club or in a choir where dancers or
singers wearing the device receive rhythmic organized tactile patterns along with the

music helping them to dance or sing in unison.

Application of the Device as a Means for the Deaf to Sense Music

Using the device, music may be translated to patterns of tactile stimulations
‘and impressed on the neck skin of a deaf person. Each note of a musical scale may be
mapped to a specific actuator or group of actuators, which may be turned on and left
on for a duration equal to the timing value of that specific note. In this fashion, the
production of tactile patterns on the neck may be made synchronous to the music
itself, and hearing individuals may hear and feel the music as a synchronous and
complete musical experience.

To translate music into an intuitive tactile experience, contiguous notes may
be mapped to contiguous actuators, for example, with higher-pitched notes mapped to
the front of the neck (corresponding to the 12 o’clock position) and the lower-pitched
notes mapped to the back of the neck (6 o’clock position). The tactile sensing of
music may be made more pleasant by mapping each note simultaneously to pairs of
symmetrical actuators located on the left and right side of the neck, thus providing the
subject with a more symmetrical tactile experience.

Although the device of the present invention is shown and described for use
with respect to a high-resolution sensory organ of a user, such as the neck skin, the
device may also be utilized on other body parts which may exhibit less sensory
resolution.

As many changes are possible to the tactile communication device
embodiments of this invention, utilizing the teachings thereof, the description above
and the accompanying drawings should be interpreted in the illustrative and not in the

limited sense.
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THAT WHICH IS CLAIMED IS:

A device for tactile communication with the neck skin of a person comprising
a compact adjustable, generally C-shaped structure having a plurality of
spaced actuators mounted thereto and constructed for tactile communication

with the neck skin of the person.

A tactile communication device for the neck comprising:

a) means to position a plurality of actuators for spacing around the neck
of a user, each actuator positioned for contact with the skin of the neck
of the user; and

b) means to actuate each said actuator to provide tactile communication to

the skin of the neck of the user.

The tactile communication device of Claim 2, wherein said means to actuate
include software programmed to provide marquis patterns and semaphores to

said actuators.

The tactile communication device of Claim 3, wherein said marquis patterns
and semaphores represent depictions selected from the group of depictions
consisting of the letters of the alphabet, numbers, musical notes, location of an
object, speed of an object and the vertical orientation of the device when worn

about the neck of a user.

The tactile communication device of Claim 2, wherein said means to position
said actuators is comprised of a holster assembly having an elongated and
flexible structure, forming a generally C-shaped structure about the neck of the
user and wherein an extendable support strip is disposed on the outside of said

elongated flexible structure.
The tactile communication device of Claim 2, wherein said plurality of

actuators are generally equidistantly spaced from each other to form a clock

face arrangement about the neck of a user and wherein said actuators are
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12.

selected from the group of actuators consisting of solenoids, micro-vibrators,

buzzers, motors, speakers, electrical discharge and hot/cold sources.

The tactile communication device of Claim 2, wherein said actuators are pulse
operated motors, each mounted along an off-center axis for rotation about said
axis or wherein on/off means are provided for each said actuator, said on/off

means including timing and frequency means.

The tactile communication device of Claim 2, wherein an optical beacon is

mounted to said device to provide a positioning mechanism.

The tactile communication device of Claim 2, wherein each said actuator is

operated by a variable electrical current.

The tactile communication device of Claim 2, wherein music note
coordination means are provided in communication with said actuators to
provide tactile stimulation patterns to the skin of a user in synchronization

with musical notes.

A tactile communication device for the neck comprising:

a) a holster assembly having an elongated extendable and flexible
structure with an inner surface and an outer surface;

b) a plurality of actuators disposed about and extending from said inner
surface of said elongated flexible structure of said holster assembly,
said actuators being constructed and arranged generally equidistantly
from each other for contact with the skin of the neck of a user;

c) an extendable support strip disposed on the outside of said extendable
flexible structure; and

d) a housing mounted to said extendable strip for containing electronic

elements in communication with said actuators.

The tactile communication device of Claim 11, wherein said actuators are
disposed generally in a circle about the neck of the user and wherein said

actuators being disposed in the form of a clock face and having 13 actuators.
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17.
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20.

The tactile communication device of Claim 11, wherein software is provided
and wherein said device is controlled by said software to convert external
signals to actuator activity and wherein said actuators are constructed and
arranged to provide touch, temperature change, vibration, and an electrical

discharge.

The tactile communication device of Claim 13, wherein said software is
adapted to convert external activity into marquis patterns and semaphores to

said actuators.

The tactile communication device of Claim li, wherein said actuators are
formed of an elongated, generally cylindrical structures and are axially

disposed on said inner surface of said elongated flexible structure.

The tactile communication device of Claim 15, wherein said actuators are

comprised of pulse operated micro-vibration motors.

The tactile communication device of Claim 11, wherein an optical beacon is

mounted to said device to provide a positioning mechanism.

The tactile communication device of Claim 11, wherein. on/off means are
provided for each said actuator, said on/off means including timing and

frequency means.

The tactile communication device of Claim 11, wherein each said actuator is
operated by an electrical current and wherein a variable electrical current

output is provided for communication with said actuators.

The tactile communication device of Claim 11, wherein music note
coordination means are provided in communication with said actuators to
provide tactile stimulation patterns to the skin of a user in synchronization

with musical notes.
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Listing of Claims

The following claims replace all prior claims and listings of claims previously pending in

this application:

1. (Original) A system comprising:

a wearable device;

a second device remote from and in communication with the wearable device;

a processor configured to generate a control signal representative of an event occurring in
an environment related to the wearable device and/or the second device; and

a haptic output device configured to provide haptic feedback based on the generated
control signal.

2. (Original) The system according to claim 1, wherein the second device is a

second wearable device.

3. (Original) The system accbrding to claim 1, wherein the event comprises an
indication of a physical object within a predetermined proximity of the wearable device or the
second device, an indication of an environmental condition occurring in the environment, an
indication of a change in an environmental condition occurring in the environment, an indication
of a movement of an object within a predetermined proximity of the wearable device or second
device, an interaction between the wearable device or the second device and an object in the
environment, or an indication that the wearable device or the second device recognizes an object

in the environment.

4

4, (Original) The system according to claim 1, wherein the wearable device

comprises the haptic output device.

5. (Original) The system according to claim 1, wherein the second device comprises

the haptic output device.

6. (Original) The system according to claim 1, further comprising:

a sensor configured to sense one or more environmental conditions related to the
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wearable device or the second device,
wherein the event comprises the one or more environmental conditions sensed by the

S€nsor.

7. (Original) The system according to claim 1, further comprising:

a communication port configured to establish a wireless or wired communication channel
between the wearable device and the second device,

wherein the processor is configured to receive a signal representative of an event
occurring at the wearable device or the second device via the wireless or wired communication

channel and generate the control signal based on the received signal.

8. (Original) The system according to claim 7, wherein the received signal
comprises sensory information, and wherein the event comprises one or more environmental

conditions based on the sensory information.

9. (Original) The system according to claim 8, wherein the received signal
comprises information relating to a communication at the second device, and wherein the event

comprises an indication of the communication at the second device.

10.  (Original) A system comprising:
an augmented reality device configured to generate an augmented reality environment
comprising an augmented reality space and a physical space, the augmented reality device
comprising
a processor configured to
generate the augmented reality space coincident with the physical space,
recognize at least one physical object in the physical space and augment
the at least one physical object with one or more virtual objects in the augmented
reality space, and
determine an event associated with the augmented reality environment,
and
generate a control signal based on the determined event;

a wearable device remote from and in communication with the augmented reality device;
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a third device remote from and in communication with the wearable device and the
augmented reality device; and
a haptic output device configured to provide haptic feedback based on the generated

control signal.

11.  (Original) The system according to claim 10, wherein the third device is a second

wearable device.

12.  (Original) The system according to claim 10, wherein the event comprises an
interaction with a virtual object, an interaction between the at least one physical object and the
augmented reality environment, a confirmation of an action occurring with respect to the
augmented reality environment, a confirmation that the at least one physical object is recognized
by the augmented reality device, or a confirmation that an object in the physical space has been

augmented.

13.  (Original) The system according to claim 10, wherein the event comprises an
indication of the at least one physical object within a predetermined proximity of the augmented
reality device, an indication of an environmental condition occurring in an environment related
to the augmented reality device, an indication of a change in an environmental condition
occurring in the environment, or an indication of a movement of an object within a

predetermined proximity of the augmented reality device.

14.  (Original) The system according to claim 10, wherein the augmented reality

device comprises the haptic output device.

15.  (Original) The system according to claim 10, wherein the wearable device

comprises the haptic output device.

16.  (Original) The system according to claim 10, wherein the third device comprises

the haptic output device.

17.  (Original) A method comprising:
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generating a control signal representative of an event occurring in an environment related
to a wearable device and/or a second device with a processor; and
providing haptic feedback based on the generated control signal with a haptic output

device.

18.  (Original) The method according to claim 17, wherein the second device is a

second wearable device.

19.  (Original) The method according to claim 17, wherein the event comprises an
indication of a physical object within a predetermined proximity of the wearable device or the
second device, an indication of an environmental condition occurring in the environment, an
indication of a change in an environmental condition occurring in the environment, an indication
of a movement of an object within a predetermined proximity of the wearable device or second
device, an interaction between the wearable device or the second device and an object in the
environment, or an indication that the wearable device or the second device recognizes an object

in the environment.

20.  (Original) The method according to claim 17, wherein the wearable device

comprises the haptic output device and the haptic feedback is provided at the wearable device.

21.  (Original) The method according to claim 17, wherein the second device

comprises the haptic output device and the haptic feedback is provided at the second device.

22.  (Original) The method according to claim 17, further comprising:

sensing one or more environmental conditions related to the wearable device or the
second device with a sensor,

wherein the event comprises the one or more environmental conditions sensed by the

Sensor.

23.  (Original) The method according to claim 17, further comprising:
establishing a wireless or wired communication channel between the wearable device and

the second device with a communication port; and
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receiving a signal representative of an event occurring at the wearable device or the
second device via the wireless or wired communication channel and generate the control signal

based on the received signal with the processor.

24.  (Original) The method according to claim 23, wherein the received signal
comprises sensory information, and wherein the event comprises one or more environmental

conditions based on the sensory information.

25.  (Original) The method according to claim 24, wherein the received signal
comprises information relating to a communication at the second device, and wherein the event

comprises an indication of the communication at the second device.

26.  (Original) A method comprising:
generating an augmented reality environment comprising an augmented reality space and
a physical space with an augmented reality device, said generating comprising
generating the augmented reality space coincident with the physical space with a
processor,
recognizing at least one physical object in the physical space and augment the at
least one physical object with one or more virtual objects in the augmented reality space
with the processor,
determining an event associated with the augmented reality environment with the
processor, and
generating a control signal based on the determined event with the processor; and
providing haptic feedback based on the generated control signal with a haptic output
device of the augmented reality device, a wearable device remote from and in communication
with the augmented reality device, or a third device remote from and in communication with the

wearable device and the augmented reality device.

27.  (Original) The method according to claim 26, wherein the third device is a

second wearable device.
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28.  (Original) The method according to claim 26, wherein the event comprises an
interaction with a virtual object, an interaction between the at least one physical object and the
augmented reality environment, a confirmation of an action occurring with respect to the
augmented reality environment, a confirmation that the at least one physical object is recognized
by the augmented reality device, or a confirmation that an object in the physical space has been

augmented.

29.  (Original) The method according to claim 26, wherein the event comprises an
indication of the at least one physical object within a predetermined proximity of the augmented
reality device, an indication of an environmental condition occurring in an environment related
to the augmented reality device, an indication of a change in an environmental condition
occurring in the environment, or an indication of a movement of an object within a

predetermined proximity of the augmented reality device.
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REMARKS

The applicant provides the following remarks in response to the Final Office Action
mailed on November 2, 2016. In the present response, no claims are currently amended,
canceled, or new. Claims 1-29 are currently pending. The applicant respectfully requests

reconsideration and withdrawal of the pending rejections in light of the following remarks.

Double Patenting
Claims 1-29 were rejected under the judicially created doctrine of obviousness-type
double patenting as being unpatentable over claims 1, 2, 7-10, 20, 26, and 27 of U. S. Patent No.
9,092,954 in view of Haddick et al. (U.S. 2012/0242698). The applicant respectfully holds the
double patenting rejection in abeyance until allowance of the pending claims so that a response

can be provided appropriate to the allowed subject matter.

Rejections under 35 U.S.C. § 102

Claims 1-29 were rejected under 35 U.S.C. § 102(e) as being anticipated by Haddick et
al. (U.S. 2012/0242698). The applicant respectfully traverses this rejection, and does not
concede any cha.facterizations of the claims, specification, or the reference as set forth in the
Office Action.

Independent claim 1, and hence dependent claims 2-9, recite inter alia a wearable device,
and second device remote from an in communication with the wearable device, and a processor
configured to generate a control signal representative of an event occurring in an environment
related to the wearable device and/or the second device; and a haptic output device configured to
provide haptic feedback based on the generated control sigpal. Independent claim 17, and hence
dependent claims 18-25, recite similar elements. The cited portions of Haddick fail to disclose a
combination of these elements. Rather they disclose and describe an eyepiece as illustrated in
Figures 14 and 21. They do not disclose a wearable device, a remote device, and processér that
generates a control signal representative of an event that occurs in the environment of the
wearable and/or the second device. Nor does it disclose a haptic output device that provides

haptic feedback in response to the control signal.
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Therefore, Haddick does not disclose all of the elements recited in claims 1-9 or 17-25.
For at least these reasons, the applicant respectfully submits the claims are not anticipated by
Haddick and request withdrawal of the pending rejection.

Independent claim 10, and hence dependent claims 11-16, recite infer alia an augmented
reality device configured to generate an augmented reality environment, a wearable device
remote from and in communication with the augmented reality device, and a third device remote
from and in communication with the wearable device and the augmented reality device.
Independent claim 26, and hence claims 27-29, recites similar elements. Again, the cited
portions of Haddick fail to disclose this combination of elements. They do not disclose the
wearable device is remote from the augmented reality device and from the third device.

Therefore, Haddick does not disclose all of the elements recited in claims 10-16 or 26-29.
For at least these reasons, the applicant respectfully submits the claims are not anticipated by

Haddick and request withdrawal of the pending rejection.

Conclusion

For at least the reasons discussed above, the applicant respectfully submits that each of
the pending claims is in condition for allowance and requests issuance of a Notice of Allowance.
Although certain arguments regarding patentability are set forth herein, there may be other
arguments and reasons why the claimed invention is patentably distinct form the cited references.
The applicant reserves the right to raise these arguments in the future. The applicant also
reserves the right to prosecute in the future any subject matter disclosed in this application or in
related applications, including any claims as they existed before being amended or cancelled, and

including any subject matter not previously claimed.
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The examiner is encouraged to call the applicant’s representative, as identified below, if

there are any questions or if it would help to advance prosecution of this application.

Respectfully submitted,
142056
PATENT TRADEMARK OFFICE MERCHANT & GOULD P.C.
P.O. Box 2903

Minneapolis, Minnesota 55402-0903
(612) 332-5300

Jobf C. Reich
eg. No. 37,703

Date: % Z( COIF

10
Meta Platforms Exhibit 1007
Page 00220



Electronic Patent Application Fee Transmittal

Application Number: 14808740

Filing Date: 24-Jul-2015

Title of Invention: SYSTEM WITH WEARABLE DEVICE AND HAPTIC QUTPUT DEVICE
First Named Inventor/Applicant Name: Allan VISITACION

Filer: John Christopher Reich/Denise Chamberlin

Attorney Docket Number: 04887.0007USC1/IMM413C

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Meta Platforms Exhibit 1007
Page 00221



.. . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension - 3 months with $0 paid 1253 1 1400 1400
Miscellaneous:
Total in USD ($) 1400

Meta Platforms Exhibit 1007

Page 00222



Electronic Acknowledgement Receipt

EFS ID: 29097299
Application Number: 14808740
International Application Number:
Confirmation Number: 4726

Title of Invention:

SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

First Named Inventor/Applicant Name:

Allan VISITACION

Customer Number:

142056

Filer:

John Christopher Reich/Denise Chamberlin

Filer Authorized By:

John Christopher Reich

Attorney Docket Number: 04887.0007USC1/IMM413C
Receipt Date: 02-MAY-2017
Filing Date: 24-JUL-2015
Time Stamp: 18:35:06

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1400

RAM confirmation Number

050317INTEFSW 18360900

Deposit Account

132725

Authorized User

Denise Chamberlin

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

37 CFR 1.21 {Miscellaneous fees and charges)

Meta Platforms Exhibit 1007

Page 00223



File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
36596
2017-05-02-EOT-
1 Extension of Time NFOA-2016-11-02--04887-0007 no 2
USC1.PDF d25a3e9e0c994c8940a2989f71¢1637bed
4a7a5
Warnings:
Information:
73853
2017-05-02-Amendresp-
2 NFOA-2016-11-02--04887-0007 yes 10
USC1.PDF dfc37910b269a66037606988d79b02f42dcd
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Claims 2 7
Applicant Arguments/Remarks Made in an Amendment 8 10
Warnings:
Information:
30922
3 Fee Worksheet (SB06) fee-info.pdf no 2
9370fcd9alae417f147f3a9d774a57028b39]
Warnings:
Information:
Total Files Size (in bytes): 141371

Meta Platforms Exhibit 1007

Page 00224




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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/22 (03-13)

Approved for use through 7/31/2016. OMB 0651-0031

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

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

Docket Number (Optional)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | 04887.0007USC1

Application Number Filed

14/808,740 July 24, 2015

" SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

Art Unit Examiner

2685 Nguyen, Phung

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee
[] onemonth (37 CFR 1.17(a)(1)) $200 $100 $50 $
[ ] Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $
Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 ¢ 1400.00
[] Four months (37 CFR 1.17(a)4)) $2,200 $1,100 $550 $
[ ] Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $

Applicant asserts small entity status. See 37 CFR 1.27.

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitied previously.

A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.
The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 132725

MU OO0 O

Payment made via EFS-Web.

[

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

I am the
[ ] applicant.
attorney or agent of record. Registration number 37703
FR 1.34. Registration number .
—_ ) 2, 2O)F
Signature 0 Date
JobrrC. Reich 612-336-4608
s Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below”.

D * Total of forms are submitted.

This collection of information is required by 37 CFR 1.136(a). 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 6 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: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

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

v

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

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

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

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

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

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)). _

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, tinder auth-riy 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 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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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

APPLICATION AS FILED — PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 14/808,740 07/24/2015 | [ o be Mailed
eNTITY: [X] LARGE []smALL [ ] MicRO

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
D SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
|:| EXAMINATION FEE
{37 CFR 1.16(0), (p), or (qQ)) N/A N/A N/A
TOTAL CLAIMS , N
(87 CFR 1.16(1)) minus 20 = X3 =
INDEPENDENT CLAIMS , N
(87 CFR 1.16(h) minus 3 = X3 =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
’(ASF;PC';;%U?(’:))S'ZE FEE for small entity) for each additional 50 sheets or
' fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
,_ 05/02/2017 | Ar1eR PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
5 AMENDMENT PAID FOR
S | [oalerem 29 Minus | = 29 -0 x $80 = 0
3 .
Independ .
ZloEay |4 Minus | ~4 _ 0 x 5420 - 0
<§t [] Application Size Fee (37 GFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
AMENDMENT PAID FOR
Total (37 cFR . ; .
1.16(i)) Minus = X $ =
Independent . !
(272€§r11.1ee?(h)) Minus = X $ =

] Application Size Fee (37 GFR 1.16(s))

AMENDMENT

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16()))

* 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 “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

TOTAL ADD’L FEE

LIE
MARCIA GORDON

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
14/808,740 07/24/2015 Allan VISITACION 04887.0007USC1/IMM413C 4726
142056 7590 07/20/2017
. EXAMINER
M&G Immersion |
PO Box 2903 NGUYEN, PHUNG

Minneapolis, MN 55402

| ART UNIT | PAPER NUMBER
2685

| NOTIFICATION DATE | DELIVERY MODE

07/20/2017 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

eofficeaction @appcoll.com
USPTO142056 @ MerchantGould.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
14/808,740 VISITACION ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
PHUNG NGUYEN 2685 ,S\l‘g“‘s

-- 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) Responsive to communication(s) filed on 05/02/2017.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)X] This action is FINAL. 2b)[] This action is non-final.

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

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

Disposition of Claims*

5[ Claim(s) 1-29 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)[] Claim(s) is/are allowed.

7)X Claim(s) 1-29 is/are rejected.

8)[] Claim(s is/are objected to.

9] 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

)
)
)

hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] 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)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) IZI Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. .
2) x Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 l:l Other-
Paper No(s)/Mail Date ) ) ther: .
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary M@fﬁ??a@fmga]g}gﬁp@ﬂq 007
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Application/Control Number: 14/808,740 Page 2
Art Unit: 2685

DETAILED ACTION
Notice of Pre-AIA or AIA Status
1. The present application is being examined under the pre-AlIA first to invent provisions.

Specification

2. Applicant is requested to update the status of U.S. Patent Application No. 13/841,551,

filed March 15, 2013 indicated in the instant application.

Double Patenting

3. The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible
harassment by multiple assignees. See In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to
overcome an actual or provisional rejection based on a nonstatutory double patenting ground
provided the conflicting application or patent is shown to be commonly owned with this
application. See 37 CFR 1.130(b).

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37
CFR 3.73(b).

Claims 1-29 are rejected under the judicially created doctrine of obviousness-type double
patenting as being unpatentable over claims 1, 2, 7-10, 20, 26, and 27 of U.S. Patent No.
9092954 in view of Haddick et al. US. 2012/0242698.

Claims 1, 2, 7-10, 20, 26, and 27 of ‘954 patent claim all the limitations of the current
application except the second device remote from and in communication with the wearable
device. However, Haddick et al. disclose see-through near-eye display glasses with a multi-

segment processor-controlled optical layer including the second device remote from and in
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Application/Control Number: 14/808,740 Page 3
Art Unit: 2685

communication with the wearable device in the form of the eyepiece of the second user
(paragraph 0365, lines 21-23). Since they both teach a system with wearable device and haptic
output device, it would have been obvious to the skilled artisan to employ the teaching of

Haddick et al. in the system of Visitacion et al. in order to extend the use of the device.

Claim Rejections - 35 USC § 102
4. 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 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 pre-AIA 35 U.S.C. 102 that

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

A person shall be entitled to a patent unless —

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

international application designated the United States and was published under Article 21(2) of such
treaty in the English language.

5. Claims 1-29 are rejected under pre-AIA 35 U.S.C. 102(e) as being anticipated by Haddick
et al. (US 2012/0242698).

Regarding claim 1: Haddick et al. disclose see-through near-eye display glasses with a
multi-segment processor-controlled optical layer comprising a wearable device; a second device

remote from and in communication with the wearable device (paragraph 0365, lines 21-23); a
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Application/Control Number: 14/808,740 Page 4
Art Unit: 2685

processor configured to generate a control signal representative of an event occurring in an
environment related to the wearable device and/or the second device; and a haptic output device
configured to provide haptic feedback based on the generated control signal (paragraph 0231,
0370, and 0422).

Regarding claim 2: Haddick et al. disclose wherein the second device is a second
wearable device (paragraph 0365, lines 22-23).

Regarding claim 3: Haddick et al. disclose wherein the event comprises an indication of
a physical object within a predetermined proximity of the wearable device or the second device,
an indication of an environmental condition occurring in the environment, an indication of a
change in an environmental condition occurring in the environment, an indication of a movement
of an object within a predetermined proximity of the wearable device or second device, an
interaction between the wearable device or the second device and an object in the environment,
or an indication that the wearable device or the second device recognizes an object in the
environment (paragraph 0422, lines 13-15).

Regarding claim 4: Haddick et al. disclose wherein the wearable device comprises
the haptic output device (paragraph 0370).

Regarding claim 5: Haddick et al. disclose wherein the second device comprises the
haptic output device (paragraph 0370).

Regarding claim 6: Haddick et al. disclose a sensor configured to sense one or more
environmental conditions related to the wearable device or the second device, wherein the event
comprises the one or more environmental conditions sensed by the sensor (paragraph 0007, lines

1-15).
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Application/Control Number: 14/808,740 Page 5
Art Unit: 2685

Regarding claim 7: Haddick et al. disclose a communication port configured to establish
a wireless or wired communication channel between the wearable device and the second device,
wherein the processor is configured to receive a signal representative of an event occurring at the
wearable device or the second device via the wireless or wired communication channel and
generate the control signal based on the received signal (fig. 29, paragraph 0364).

Regarding claim 8: Haddick et al. disclose wherein the received signal comprises
sensory information, and wherein the event comprises one or more environmental conditions
based on the sensory information (paragraph 0364, lines 1-6).

Regarding claim 9: Haddick et al. disclose wherein the received signal
comprises information relating to a communication at the second device, and wherein the event
comprises an indication of the communication at the second device (paragraph 0365).

Regarding claim 10: Haddick et al. disclose a processor configured to generate the
augmented reality space coincident with the physical space, recognize at least one physical
object in the physical space and augment the at least one physical object with one or more virtual
objects in the augmented reality space (paragraph 0007, and 0481), and determine an event
associated with the augmented reality environment, and generate a control signal based on the
determined event; a wearable device remote from and in communication with the augmented
reality device (paragraph 0007, and 0422); a third device (the eyepiece of the second user, para.
03635, lines 21-23) remote from and in communication with the wearable device and the
augmented reality device (paragraph 0365); and a haptic output device configured to provide

haptic feedback based on the generated control signal (paragraph 0370).
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Application/Control Number: 14/808,740 Page 6
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Regarding claim 11: Haddick et al. disclose wherein the third device is a second
wearable device (paragraph 0365, lines 22-23).

Regarding claim 12: Haddick et al. disclose wherein the event comprises an
interaction with a virtual object, an interaction between the at least one physical object and the
augmented reality environment, a confirmation of an action occurring with respect to the
augmented reality environment, a confirmation that the at least one physical object is recognized
by the augmented reality device, or a confirmation that an object in the physical space has been
augmented (paragraph 0387 and 0487).

Regarding claim 13: Haddick et al. disclose wherein the event comprises an indication
of the at least one physical object within a predetermined proximity of the augmented
reality device, an indication of an environmental condition occurring in an environment related
to the augmented reality device, an indication of a change in an environmental condition
occurring in the environment, or an indication of a movement of an object within a
predetermined proximity of the augmented reality device (paragraph 0422).

Regarding claim 14: Haddick et al. disclose wherein the augmented reality
device comprises the haptic output device (paragraph 0370).

Regarding claim 15: Haddick et al. disclose wherein the wearable device comprises
the haptic output device (paragraph 0370).

Regarding claim 16: Haddick et al. disclose wherein the third device comprises the
haptic output device (paragraph 0365, lines 21-23).

Regarding claim 17: All the claimed subject matter is already discussed in respect to

claim 1 above.
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Regarding claim 18

Regarding claim 19:
Regarding claim 20:
Regarding claim 21:
Regarding claim 22:
Regarding claim 23:
Regarding claim 24:
Regarding claim 25:

Regarding claim 26:

claim 10 above.

6.

Regarding claim 27:
Regarding claim 28:

Regarding claim 29:

: Refer to claim 2 above.
Refer to claim 3 above.
Refer to claim 4 above.
Refer to claim 5 above.
Refer to claim 6 above.
Refer to claim 7 above.
Refer to claim 8 above.
Refer to claim 9 above.

All the claimed subject matter is already discussed in respect to

Refer to claim 11 above.

Refer to claim 12 above.

Refer to claim 13 above.

Response to Arguments

Applicant's arguments filed 05/02/2017 have been fully considered but they are not

persuasive.

Applicant's argument:

a. Applicant argues

that Haddick et al. do not teach “a wearable device, a remote device,

and processor that generates a control signal representative of an event that occurs in the

environment of the wearable and/or the second device, and a haptic output device that

provides haptic feedback in response to the control signal”.
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Application/Control Number: 14/808,740 Page 8
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b. Applicant argues that Haddick et al. do not teach “the wearable device is remote from
the augmented reality device and from the third device”.

Response to argument:

a. Examiner respectfully disagrees with the applicant’s argument because Haddick et al.
clearly disclose “a wearable device in the form of the eyepiece of a user (para. 0365, lines 21-
23), aremote device is met by the eyepiece of the second user (para. 0365, lines 21-23), and
processor 2140 (fig. 21, para. 0231) that generates a control signal representative of an event that
occurs in the environment of the wearable and/or the second device, and the haptic output device
1402 (see fig. 14) that provides haptic feedback in response to the control signal (paras. 0370 and
0422)”.

b. Examiner respectfully disagrees with the applicant’s argument because Haddick et al.
clearly disclose “the wearable device (the eyepiece of a user) is remote from the augmented
reality device (see paras. 0007, and 0422) and from the third device (the eyepiece of the second
user, see para. 0365)”.

These are reasonable interpretation. Therefore, it’s believed that the limitations of the

claims are still met and the rejections are still remained.

Conclusion
7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).
A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO
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MONTHS of the mailing date of this final action and the advisory action is not mailed until after
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than SIX MONTHS from the mailing

date of this final action.

8. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Phung Nguyen whose telephone number is 571-272-2968. The
examiner can normally be reached on Monday to Friday from 9:00am to 5:30pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Hai Phan, can be reached on 571-272-6338. The fax phone number for this Group is
571-273-8300.

Any inquiry of a general nature or relating to the status of this application or proceeding

should be directed to the Group receptionist whose telephone number is 571-272-2600.

/PHUNG NGUYEN/

Primary Examiner, Art Unit 2685 Date: July 13, 2017
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Listing of Claims

The following claims replace all prior claims and lstings of claims previously pending in

this application:

I {Curroptly Amended) A systom comprising:

g wearable devige;

8 second device remote from and in communication with the wearable devies,

a processor configured to generate 8 control signal representative of an svent soourring in

an environment refated to the wearable device andfor the second device, the provessor sonfigured

fo detect a plurality of events that ooour in the environment related to the wearable device; and

a haptic output devics configured to provide a plurglity of haptic feedback signals based
) €2 3 favass

on the senerated controd signal.

2. (Original) The systern sccording to claim 1, wherein the second deviee is a

" second wearable device,

3, {Original) The system according to clabm 1, wherein the event comprises an
indication of a physical object within a predetermined proxirmity of the wearable device or the
second deviee, an indicstion of an environmental conddition oeovrring in the environment, an
indication of s change in an environmenial condition ocourring in the environment, en indicatior
of a movement of an object within g prodetermined proximity of the wearable device or second
device, an interaction between the wearable device or the second device and an object in the
snvironment, or an indication that the wearable device or the second device recognizes an object

in the environment.

4, {Original) The system according to claim 1, whereln the wearsble device
comprises the haptic output davice,

5 {Original} The system sccording to claim 1, whereln the second devics comprises
the haptic output devige,

&, {Original) The systom according to olalm 1, further comprising:
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a sensor configurad to sense one or more environmental conditions related to the
wearable device or the second device,
swherein the event comprises the one or more snvirenmental conditions sensed by the

SETBOT,

7, {Currently Amended) The system according to olaim 1, further comprising:

8 sommurnication port configured o establish o wireless or wired communication chanme!
hetween the wearable device snd the second devies,

wherein the processor is configurad to repeive a signal representative of {[ant] the event
occusring at the wearable device or the second devies vis the wireless or wired communization

channel and generats the control signal based en the received signal.

8. {Oviginal) The system sccording to claim 7, wherein the received signal

comprises sensory Information, and wherein the svent comprises one or more enviraanental

conditions based on the sensary information,

9. {Originel} The system according to olaim 8§, whereln the recelved signal
pomprises information relating to a communicgtion at the second devies, and whersin the svent

comprises an indication of the vommunication at the second device,

10, (Cuwrently Amended) A system pomprising:

an sugmentsd reality devics configured to generale an augmented reality environment
comprising an sugmented reality space and a physival space, the augmented reality device
pomprising

a provessor configured 1o detost » phurality of events thet ovour in the

suvivonsnent related to the wearable devive, the mracessor configured fo

generate the augmented reality spacs colncident with the physical space,
recognize ot least one physical olbject in the physical space and sogment

¥

the at lenst one physical object with one or move virtual objects in the avgmented
reality space, and
determing an svent assoviated with the sugmented reality covironment,

gnd
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generate 2 control signal based on the delenmined gveng
a wegrahle devies remsote from and In compumication with the sugmented reality device
a third device remote from and in communication with the wearable device and the
aygnented veality device; and
g haptic cutput device confignred to provide g plurality of haptic feedback signals based

on the penesated contred signal.

11, {Owiginal} The system according o claim 10, wherein the third device Is a second

wearable device,

12, {Original} The system according to claim 10, whereln the syent comprises an
intoraction with & virinel olject, an inferaction between the at least ons physical object and the
augm&med re-aiity environment, a confirmation of an action m:{:'s,min,g with respect fo the
b}f the angmenteé rf:aiity dzwis:ﬂp or a confirmation that ap csi*sjeci: in the physicad spece hes beex

sugmented.

13, (Originel) The system avcording to claim 10, whereln the event somprises an
indication of the at leest one plwy 'szs,&i object within g predetermined proximity of the sugmented
reality device, an indication of an envivenmental comdition ocewring in an environtent related
to the sugrsnted reality device, an indication of » change in an environmental condition
ooenrring in the environment, or an indication of o movement of arn object within 2

predetermined proximity of the augmented reality device,

14, {OwigineD) The system according o claim 10, wherein the augmented reality

device comprises the heptic oulput device.

15, {Ociginald The systom avcording to olafm 10, whereln the wearghle device

coraprises the haptic output device,

16, (Original} The systern sceording to olaim 10, wherein the third device comprises

the haptic cutput devies

&
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17, (Currently Amended) A method comprising:

deteoting an gvent in au envivonment, performed gt least in part with & processor,

generating a control signel representative of an event cocwrring in [{an]] the environment
selated to # wegrable device andfor a second devies with & processor; and
providing a plurality of baptic feedback signals bosed on the genersted contrad signal

with a haptic cutpst device,

18 {(Original) The method according to claim 17, wherin the second devive is 9

socond wegrable device,

19, (Origingly The method according to claim 17, whenein the event comprises ap
incication of a physicel ohject within & predetermined prosimity of the wearable device or the
secongd device, an indicstion of an envivonmental condition coourring in the eavironment, an
indization of a chenge in an suvirenmental condition copurring in the enviromment, an indication
of g movement of an ohjoct within & predetormined proximity of the wearable device or second
device, an interaction between the wearble device or the second device and an object in the
environment, or an indication that the wearable device or the spcond device recognizes an objent

in the snvironmentd,

20, {(Original) The method sccording to oladm 17, whereln the wearable device
comprises the haptic output device and the baptic feedback is provided af the wearable device.

o
£

31 (Originaly The method according to clabm 17, whersin the second device

pomprises the haptic output devies and the haptie feedback is provided at the second device.

22, {Originaly The method according o olaim 17, further somprising
sensing one or more sovionmental conditions related to the wearable device or the
second devies with g sensor,

wherein the event comprises the one or move enviromnental conditions sensed by the

4.8
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230 {Driginall The method socording to claim 17, further comprising:

satablishing & wireless or wired conynunication channe! between the wearable devios and
the second device with 8 communication port;, and

soceiving a signal representative of an event cocurring ol the wearable device orthe
second device via the wireless or wired commumication channs! and generste the control signal

based on the recelved sigual with the processor.

24, (Original) The methed according to olaim 23, wherein the recetved sigaal
comyrises sensory information, sud whersin the event comprises one 0F more envirenmental

conditions based on the sensory information.

28 {Original) The method according to olaim 24, whereln the revelved signal

ity

comprises information relating to o communication at the second device, and whereln the event

comprises an indication of the communication st the second devios.

26, {(Cureenily Amendedy A method comprising:
generating an angmented reality environment comprising an sugmented reslity space angd
a physical space with an sugmented reality device, said genersting comprising

generating the augmented realily space colncident with the physical space witha
THOCESS0T,

recognizing at least one physical object in the physical space and augment the &
least one physical obfect with ong or more virtual objects in the sugmented reality space
with the processory,

noon

sag detecting gt least one {{an]] event associnted with the sugmented

reality envivonment with the processor, and
generating a control sigaal based on the deternvined gt loast one event with the

processar; and

1y of haptic feedback signals based on the generated control signal

providing a phue
with a haptic eutput device of the augmented reality device, 8 wearble device remote from and
in communication with the sugmented reality deviee, or o third devive remnte from and in

communication with the wearable device snd the augimented reality device,
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27 {Original) The method according to olaim 26, wherein the third device iy &

. %

seeend wosrable device,

28, (Original} The method according to claim 26, wherein the event comprises an
interaction with a virtual ehject, sn interaction bepween the af least one physical object and the
anpmented reality envivonment, a confirmation of an actton ooourring with respect to the
augmented reality envivonment, a confirmation that the at least one physical sbiect is recognized
by the augmented reality device, or a confirmation that an object in the physical space hes been

sugmetted,

29, {Originsh) The method acoording to claim 38, wherein the event comprises an
indication of the at least one physival olject within a predetermined proximity of the augmented
reality device, an indication of sy environmentsl condition cocuring tn an environment related
to the avgmenied reality device, an indication of @ change it gu environmental condition
ceovrring in the environment, or an indication of & movement of an objvet within «

predetermined proximity of the augmented reality devios,
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REMARKS

The apphioant provides the following remarks In response to the Final Office Action
mailed on July 20, 2017, Iu the present response, olaims 1, 7, 10, 17, and 26 are currenily
amended, and ne claims are canceled or added. Support for the amendments can be und
thwoughout the specifivation includes, at lvast, paragraphs 0007 and 0044, Claims 1-29 sre
currently pending. The applicant respectiidly requests veconsideration and withddrawal of the

ending reloctions in Haht of the following remarks,
tei) X pet o

Double Patenting
Claims 1-29 wers rejected under the fudicially sreated doctring of obviousness-type
donble patenting as being topatentable over ot 1, 2, 710, 30, 28, and 27 of UL 5, Patent No,
9,002,954 i view of Haddick et al. (U8, 2012/0242698). The spplicant respectiully holds the
double patenting rejection i abeyance unill allewance of the pending claims so that a response

can be provided appropriate to the allowed subject mafter.

Rejersions ander 33 US.C § 162
Clains 1229 were refesied wnder 35 US.CL § 103{e) as being anticipated by Haddick o
al (U8, 2012/02426598). The applicant respectiully traverses this rejection, and does not
concede any chatscterizations of the clatms, specification, or the reference as set forth In the
Offfos Action.
Independent claim I has been amended fo recite that the “processor is confipwed fo

detest 3 plumlity of events that pocur in the envirorsment related 1o the wearabke devics. and w

haptic output device configured to provide a plurality of haptic feedback signals..” Independas
claims 10, 17, and 26 have beon amended with similar limitations. Afler detecting whether an
event oconts in the environment, the processor sompares the received information  data related
to events storsd in the storage to determine whether the infarmation §s associated with an pvent
(40045). The procsssor then transmits event data for generation of' a haptic signal sormsponding
to the event (50044). The processar s vapable of detecting o plurality of events, which
porrespond to 8 plurality of haptic feedback signals, An advantage of the claimed combination

of elements is that the device is fexible and can be programed o recognize a variety of different
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physical events and respond accordingly with haptic outputs that correspond to the different
physicel events. Haddick fails to dsclose a systen as recited in the pending Claims, wherein a
processor is configured to defent a plurality of events and capuable of genersting s plurality of
haptic foedback sipnals. Haddick discloses a device that generates ¢ haplic vibration upon
recogmizing @ detennined frce or approaching object (§0422) Strictly speaking, Haddick only
stipnis g vibration when & face or objest is recoguized for a blind user of the eyepisns. Haddick
not disclose a processer that can be progranumed to detest a variery of differemt events and
responds accordingly with differer haptie signals for the different events, Haddick does not
disclose this level of flexibilsty,

For at least these reasens, the applicant submits the pending olobms are not anticipated by

Haddick and requests withdrawal of the peading rejection,

Conclusion

For at least the reasons discussed sbove, the applicant respectidly submits that sach of
the pending claims is in condition for allowmnee and requests issuance of a Notice of Allowance.
Although vertain arguments regarding palentability are set forths herein, there may be other
arguments ad reasons why the claimed invention is patentably distinet form the cited reforences,
The appiicant reserves the right to raise these srgurments in the future. The applicant alse
reserves the right t prosecute in the fuure any subject matter disclosed in this application or in
related applications, inchuding sny claims gs they existed before belng amended or cancelled, rad

including sny subject matter not previowsty claimed.
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The sxaminer is encouraged o call the applicant’s represeniative, as identified below, i

there are any questiong ov i 1 would belp to advance prosscution of this application.

Respectfuily submittesd,

142056
ST 0 MERCHANT & GOULD P.C.

PO, Box 2903
Minneapolis, Minzesola 35402-0903
{8123 332-53300

g .

Date: Oetober 20, 2017 [ 5&*‘*&’5&*{«% ’b { ’glz’/?i
RMudsay M, Hartman
Reg >, Mo 71,288

i
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Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

APPLICATION AS FILED — PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 14/808,740 07/24/2015 | [ o be Mailed
eNTITY: [X] LARGE []smALL [ ] MicRO

AMENDMENT

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
D SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
|:| EXAMINATION FEE
{37 CFR 1.16(0), (p), or (qQ)) N/A N/A N/A
TOTAL CLAIMS , N
(87 CFR 1.16(1)) minus 20 = X3 =
INDEPENDENT CLAIMS , N
(87 CFR 1.16(h) minus 3 = X3 =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
’(ASF;PC';;%U?(’:))S'ZE FEE for small entity) for each additional 50 sheets or
' fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
,_ 10/20/2017 | Arrcr PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
5 AMENDMENT PAID FOR
S | [oalerem 29 Minus | = 29 -0 x $80 = 0
3 .
Independ .
ZloEay |4 Minus | ~4 _ 0 x 5420 - 0
<§t [] Application Size Fee (37 GFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
AMENDMENT PAID FOR
Total (37 cFR . ; .
1.16(i)) Minus = X $ =
Independent . !
(272€§r11.1ee?(h)) Minus = X $ =

] Application Size Fee (37 GFR 1.16(s))

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16()))

* 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 “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

TOTAL ADD’L FEE

SLIE

KAREN VESTAL

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov
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14/808,740 07/24/2015 Allan VISITACION 04887.0007USC1/IMM413C 4726
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M&G Immersion |
PO Box 2903 NGUYEN, PHUNG

Minneapolis, MN 55402

| ART UNIT | PAPER NUMBER
2685

| NOTIFICATION DATE | DELIVERY MODE

11/02/2017 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

eofficeaction @appcoll.com
USPTO142056 @ MerchantGould.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
Advisory Action 14/808,740 VISITACION ET AL.
Before the Filing of an Appeal Brief Examiner Art Unit ATA (First Inventor to File) Status
PHUNG NGUYEN 2685 No

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

THE REPLY FILED 10/201/2017 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED
1. X The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file one
of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with 37
CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of the
following time periods:
a) & The period for reply expires 3 months from the mailing date of the final rejection.
b) D The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later. In
no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) D A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANT'S EIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).
Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension
fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate
extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final
Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the mailing date of the
final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL
2. [] The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of Appeal
has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).
AMENDMENTS

3. |z The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) Xl They raise new issues that would require further consideration and/or search (see NOTE below);
b) |:| They raise the issue of new matter (see NOTE below);

c) |:| They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or

d) |:| They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: A plurality of events and a plurality of haptic feedback signals are recited for the first time.. (See 37 CFR 1.116 and 41.33(a)).
4.[] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. |:| Applicant’s reply has overcome the following rejection(s): ____
6. |:| Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-
allowable claim(s).

7. |Z For purposes of appeal, the proposed amendment(s): (a) X will not be entered, or (b) [] will be entered, and an explanation of how the
new or amended claims would be rejected is provided below or appended.

AFFIDAVIT OR OTHER EVIDENCE

8. |:| A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

9. [ The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because

applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier
presented. See 37 CFR 1.116(e).

10. [ The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered
because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good and
sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [J The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

12. [] The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

13. [J Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).
14. [] Other: .
STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:
Claim(s) objected to:
Claim(s) rejected: 1-29.
Claim(s) withdrawn from consideration:

/PHUNG NGUYEN/
Primary Examiner, Art Unit 2685

U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Meta m%?ﬁggrﬁg}ﬁ%ﬁ @%ﬁ)7

Page 00262



DC NOT ENTER: /P.N/

NN 1T4/808,740 PATENT
INCTHE UNITED STATES PATENT AND TRADEMARE QUFICE
Irvvepston Allan Vistlacion Examiner: Nguyen, Phung
Serial No.: T4/RGR, 740 Gronp Art Unit 2683
Filed: July 34, 2015 Docket Nos 04887 000TURCYS
IMM4A13CY
Customer Mo, 142088 Confirmation No. 4736

Title: SYSTEM WITH WEARABLE DEVICE AND HAPTIC QUTPUT REVICE

This paper is miagv filed electroniceally with the U.S, Patent Office

AMENDMENT AND RESPONSE

Commissioner for Patents

P02 Boy 1450

Alexandria, Virginia 22313-1450
Attention: Commissionsr for Patents

~
(( >

This paper is provided i response to the Final Office Action mailed Judy 30, 201
s A List of Claims are reflected in the Usting of olaims thal begins on pagse 2 of this paper.

+  Romarks bepin on page 8 of this paper,
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Dov code: ROEX PTOVSRIGOER S {709

Doe desaription: Regquest for Cantinued Examingtion (RCE Apprownd fof use fwough 0212, A SRS L0038
LB, Patent and Tradermary Offte; U8, DEPARTMENT UF COMMERGE

Under the Papenwark Redustion A of 1885, ao persons ars reguired I respond to 8 dodfestion of infarmation urdess 1 ovalalng o valid OME owairol rumber,

REQUEST FOR CONTINUED gxmmmﬁmgm&;mmsmmm
{Submitted Only via EFS-Web)

Application s < Filing e Dodkst ‘xiumt:@fr - ‘ ] Art ' . B
13808 74t 20150724 D48B7.0007US0Y T 5

s 208,740 Date | 20180 | if applicable) 4SS a,gz}? . UM Unit 2885

FrratNamedti ,, ., . S Examines e

fenicr Alian Visitacion Kame Mguyan, Phung

This is a Request for Continued BExamination (RCE) wuler 37 OFR 1114 of the a?awwcigmiﬁed spplication, _
Hagusst for Conthhusd Examingtion {RCE) practive undey 37 GFR 1,114 doas not apply o any utiity or plant applicstivn fled priar o dune &
1965, or to any design applicativg. The Insbruclion Sheet for this fair s located & WINW. Us?‘i\l m\f ,

SUBMISSION REQUIREDR UNDER 37 CFR 1.1 H—

Note: I e ROE is proper, any praviousty ey unentered amsndrerds and syendments enclosed with the ROE will be ardorsd i the oedar]
irs which Bey were filad urdess applicant instructs otharwise, I applicant does nobwish to have any pleviously flad unentersd amandmeni(s}
enterad, applican) rust rguest non-antry of sudk amandment(s}. _ v _ _ o -
Praviously sutmitted. I & inal Gffios action is wtqtanwzg, arty arns amims,ni flad after the finad Cifes action may by rongldernd as @
sutimission gvan ¥ s bot s not cheshad,

e
o

{1 Consider the srguments b the Appeal Briet or Raply Brief praviously filed on

Aaold

J Dther

Hasoonss o OFice Addion fled on Uclobsy 26, 2017

B Enclossd

{1 AmendmentRegly
{1 irformution Disclosurs Statement (I08)

{1 affidavits) Daclevation(s}

PETITICON POR EXTENSION £F THE UNDER 37 OFR 113868}

FMISCELLANEGUS
o Sugpension of aotion on the sbiovs-idardifiad aﬁniscaﬁian is reguestad under 37 OFR 1.103(s) for a patiod of moaihs
-t {Pafied of suspension shalf nof sxcesd 3 months; Fae under 37 PR LT} vequitad} )
1 Other

_ The FCE fop under 37 OFR 1.97{¢} is raquired by 37 CFR 1,914 when the SCE s fifod.
B0 The Direttor is heveby authorized 0 change any underpeymant of fogs, & credit any ovepayens, i
Daposit Accourt Me 432728

SIGNATURE OF ARPPLICA mf? ‘QRNS‘;" {}R &SE”&T R&QG:RED

D4 Patent Practitionsr Signature

Applicant Signature
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Bog code ROEX FTOMBTINEFS (OT08)
Doc description: Ragusst for Continued Examingtion (RGE) Agggoriod Fur ue Sirough O731A012. OB 08510031
. ' 1S, Padeat and Tragseark Qftoe; 3.8 DEPARTMENT OF COMMERCE

Ui the Baperwark Reduchion At of 1884, o persons ave required fo respend io & cofleciion of infovmation unless § nontsing 3 wals GMS conlrof munber,

- o SN — : ” T
o m\}r e ?&.‘ﬁ\ﬁig?wmﬁﬁiégs&tema U.8. Patent Practitonsr o
- ' s f M 3 R "t P
& i % 2 P LT Mty " S -
ignature { ; /f P - [ 7!«/ | Dale g‘{‘(‘{‘: Mi’ﬁ B0y T - 3 Y
Nameg Johg € Reish Registration Mumber | 3770%
. el N

Tris collastion of information is reguined by 37 CFR 1.4140 The infonralion is aquived o obtain or rafain 3 beaeit by the putdic which s 1o
file (and by the UBPTE 1o process) an application, Confidentialily is governetl by 38 UB.C, 127 and 37 OFR 111 and 114, This collestion is
estimated to take 12 minuies io complate, including gathering, prapaning, and submitling the completed spplicalion form i the UBPTO, Tim
wiff vary depending upon the ndividual ase. Any convaaals on the amount of time you require to coniplete this o andior auggestions f
seducing this bunien, should be sont o the Chief Information (fficer, U.S. Patent and Trademark Offios, U8, Depariment of Comasrce,
PO Box 14588, Nexardria, YA 223131488,

i you nead assistance in compieting the forw, call 1-800-BTQ-R739 and sulest opfion 2.
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PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.138{a} | 04887 0007USC1 AMMAEI3C

Appiicaiim Number ‘_i 4 fS(}S ? 4{} Fied J{}iy 24 2{}’3 5

" SYSTEM WITH WEARAELE SEVES& AND HAPTIC GQTPUT EI}EV

At Uit § ERamingr

2685 | _Nguyen, ?hung

This is a request ynder the provisions of 37 OFR 1. 138} tv sklend the pariod for flioyg o eply in the above-identified applicatior

The mauesied axienvion ang Jou are 25 follews {pheck thue pariod desivedt and enler the appropriata fee balow):
88 Sl oty Fan Migro Enlity Fas

1 One month (37 SRR LA7@)(19 $200 $100 $50 $

(71 Two manihs (37 CFR LATENED 800 §300 $50 $ v
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{1 Four monthe (37 OFF 1176400 82,300 $4.600 3550 3

U1 rive months (37 OFR 1,975 $3.000 $1,500 §750 §

: Applicant asserds srall entity stafus, See 37 CFR 127,

7 Appiinard cantifies micro entity stalus, See 37 OFR 128
Foerst RTCYSRASA of B ur suivaient must oithar be anclnsad of hitve besn submitied previcusly

{71 Avhedkinthe amount of te fee fs ancloved.

To | Payment by onedit cand. Form PTO-2008 & attached.

The Diracier has sheady been suthorized to charge fees I this applivation by & Deposi Assourt,

i

i The Directer i hersby suthonzed (o charge any fees which may be requirad, or gredll sny ovepayment, I
Deposit Account Numper 138723

{71 Payment made vis EFS-Web

Lnennd

WARNING: information on this forms may besome publie. Sradit card information stiould ot be Intladed on this form, Frovide
codi cartt informetion snd stharization on PTO-XKS

tamihe

| apglicant.

RS

| attorrey or agent of renord. Ragistration sumber S

g

ﬁﬁarrw Hzent g }h CFR 1.24. Regialrstion numbgrory,
s F A 3 N .
el A w o /;xwm\ 22, Zonf
P Signature P W Baia
e N A
_afin C. Redch ) S12-336-4808
o Typed oF pinted name ' Telephong Mumbar

ROTE: This fom must te signed b aceordance vt 37 CFR 1,33, See 37 CFR 14 fws
raudtine T Wmorg than one sinnature 1S reauiad, yee BelpwT,

Wnaire reguinethients and Cortifitations. Subemit
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Electronic Patent Application Fee Transmittal

Application Number:

14808740

Filing Date:

24-Jul-2015

Title of Invention:

SYSTEM WITH WEARABLE DEVICE AND HAPTIC OUTPUT DEVICE

First Named Inventor/Applicant Name:

Allan VISITACION

Filer: John Christopher Reich/Ryan Oswood
Attorney Docket Number: 04887.0007USC1/IMM413C
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
s . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Meta Platforms Exhibit 1007

Page 00267



Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension - 3 months with $0 paid 1253 1 1400 1400
Miscellaneous:
RCE- 1st Request 1801 1 1300 1300
Total in USD ($) 2700
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Electronic Acknowledgement Receipt

EFSID: 31566061
Application Number: 14808740
International Application Number:
Confirmation Number: 4726
Title of Invention: SYSTEM WITH WEARABLE DEVICE AND HAPTIC QUTPUT DEVICE
First Named Inventor/Applicant Name: Allan VISITACION
Customer Number: 142056
Filer: John Christopher Reich/Ryan Oswood
Filer Authorized By: John Christopher Reich
Attorney Docket Number: 04887.0007USC1/IMM413C
Receipt Date: 22-JAN-2018
Filing Date: 24-JUL-2015
Time Stamp: 14:29:29
Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $2700
RAM confirmation Number 012318INTEFSW14304300
Deposit Account
Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
262571
1 Request forContngltzjed Examination RCEtrans-048870007USC1.pdf no 2
( ) aacB8272ad53628ef08ec cb3f720f81ab732
doc9
Warnings:
This is not a USPTO supplied RCE SB30 form.
Information:
204107
2 Extension of Time EOT-048870007USC1.pdf no 1
b15fef845734aac0e2acS2bbcdaf8fb432449
ab0
Warnings:
Information:
32490
3 Fee Worksheet (SB06) fee-info.pdf no 2
cbaecfcfe997716660147f13a057fdb8563a0)
983
Warnings:
Information:
Total Files Size (in bytes): 499168

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES 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.
14/808,740 07/24/2015 Allan VISITACION 04887.0007USC1/IMM413C 4726
142056 7590 01/31/2018
. EXAMINER
M&G Immersion |
PO Box 2903 NGUYEN, PHUNG

Minneapolis, MN 55402

| ART UNIT | PAPER NUMBER
2685

| NOTIFICATION DATE | DELIVERY MODE

01/31/2018 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

eofficeaction @appcoll.com
USPTO142056 @ MerchantGould.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

. rs . 14/808,740 VISITACION ET AL.
Applicant-Initiated Interview Summary
Examiner Art Unit
PHUNG NGUYEN 2685

All participants (applicant, applicant's representative, PTO personnel):

(1) PHUNG NGUYEN. (3) .

(2) John Reich _No. 37703. (4) .

Date of Interview: 25 January 2018.

Type: [X Telephonic [] Video Conference
[ Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [ Yes X No.
If Yes, brief description:

Issues Discussed [J101 [J112 X102 []103 [JOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1, and 10.
Identification of prior art discussed: None.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Applicant and Examiner discuss the proposed amendment (a plurality of feedback signals; first feedback response at a
first time and a second feedback response at a second time). Examiner agrees to consisder Applicant's response in
light of this discussion when such response is formally submitted.

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.

] Attachment

/PHUNG NGUYEN/
Primary Examiner, Art Unit 2685

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20180125
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
14/808,740 07/24/2015 Allan VISITACION 04887.0007USC1/IMM413C 4726
142056 7590 02/14/2018
. EXAMINER
M&G Immersion |
PO Box 2903 NGUYEN, PHUNG

Minneapolis, MN 55402

| ART UNIT | PAPER NUMBER
2685

| NOTIFICATION DATE | DELIVERY MODE

02/14/2018 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

eofficeaction @appcoll.com
USPTO142056 @ MerchantGould.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
14/808,740 VISITACION ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
PHUNG NGUYEN 2685 ,S\l‘g“‘s

-- 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
)X Responsive to communication(s) filed on 01/22/2018.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

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

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

Disposition of Claims*

5[ Claim(s) 1-29 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)[] Claim(s) is/are allowed.

7)X Claim(s) 1-29 is/are rejected.

8)[] Claim(s is/are objected to.

9] 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

)
)
)

hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] 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)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) IZI Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. .
2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 l:l Other-
Paper No(s)/Mail Date ) ) ther: .
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary M@fﬁ??a@f&ﬂh@a}%ﬁﬁ?@@ﬁﬂ 007
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Application/Control Number: 14/808,740 Page 2
Art Unit: 2685

2.

DETAILED ACTION
Notice of Pre-AIA or AIA Status
The present application is being examined under the pre-AlIA first to invent provisions.

Specification

Applicant is requested to update the status of U.S. Patent Application No. 13/841,551,

filed March 15, 2013 indicated in the instant application.

3.

4.

Claim Rejections - 35 USC § 112

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

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly pointing
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the
invention.

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 1-9, and 17-25 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA),

second paragraph, as being indefinite for failing to particularly point out and distinctly claim the

subject matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the

invention.

Regarding claims 1, and 17, the term "and/or" is a relative term which renders the claim

indefinite. For example, A and/or B. It means embodiment A, or embodiment B, or embodiment

A and B. It is clear that there are 3 embodiments in the claim. So, the use of such term is

indefinite.

Claims 2-9, and 18-25 are rejected for incorporating the above deficiency by dependency.
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Application/Control Number: 14/808,740 Page 3
Art Unit: 2685

Double Patenting

5. 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. See In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to
overcome an actual or provisional rejection based on a nonstatutory double patenting ground
provided the conflicting application or patent is shown to be commonly owned with this
application. See 37 CFR 1.130(b).

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37
CFR 3.73(b).

Claims 1-29 are rejected under the judicially created doctrine of obviousness-type double
patenting as being unpatentable over claims 1, 2, 7-10, 20, 26, and 27 of U.S. Patent No.
9092954 in view of Haddick et al. US. 2012/0242698.

Claims 1, 2, 7-10, 20, 26, and 27 of ‘954 patent claim all the limitations of the current
application except the second device remote from and in communication with the wearable
device. However, Haddick et al. disclose see-through near-eye display glasses with a multi-
segment processor-controlled optical layer including the second device remote from and in
communication with the wearable device in the form of the eyepiece of the second user
(paragraph 0365, lines 21-23). Since they both teach a system with wearable device and haptic
output device, it would have been obvious to the skilled artisan to employ the teaching of

Haddick et al. in the system of Visitacion et al. in order to extend the use of the device.
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Application/Control Number: 14/808,740 Page 4
Art Unit: 2685

Claim Rejections - 35 USC § 103
6. 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 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 pre-AIA 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102, if the differences between the subject matter sought to be patented and the prior art
are such that the subject matter as a whole would have been obvious at the time the invention was made
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not
be negatived by the manner in which the invention was made.

7. Claims 1-29 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over
Haddick et al. (US 2012/0242698) in view of Company Bosch et al. (US 2012/0229264).
Regarding claim 1: Haddick et al. disclose see-through near-eye display glasses with a
multi-segment processor-controlled optical layer comprising a wearable device; a second device
remote from and in communication with the wearable device (paragraph 0365, lines 21-23); a
processor configured to generate a control signal representative of an event occurring in an
environment related to the wearable device and/or the second device; the processor configured to
detect a plurality of events (e.g., a curb, doorway, or other object, para. 0422 lines 17-18) that
occur in the environment related to the wearable device; and a haptic output device configured to
provide haptic feedback based on the control signal (paragraph 0231, 0370, and 0422). Haddick
et al. do not disclose a plurality of haptic feedback signals as claimed. However, providing a
plurality of haptic feedback signals is old and well known in the art as taught by Company Bosch

et al. (paragraph 0040). Since they both teach a haptic control system, it would have been
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Application/Control Number: 14/808,740 Page 5
Art Unit: 2685

obvious to one of ordinary skill in the art at the time the invention was made to utilize the
teaching of Company Bosch et al. in the system of Haddick in order to provide a plurality of
feedback signals if needed. It is seen that providing a plurality of feedback signals would
enhance the use of the device.

Regarding claim 2: Haddick et al. disclose wherein the second device is a second
wearable device (paragraph 0365, lines 22-23).

Regarding claim 3: Haddick et al. disclose wherein the event comprises an indication of
a physical object within a predetermined proximity of the wearable device or the second device,
an indication of an environmental condition occurring in the environment, an indication of a
change in an environmental condition occurring in the environment, an indication of a movement
of an object within a predetermined proximity of the wearable device or second device, an
interaction between the wearable device or the second device and an object in the environment,
or an indication that the wearable device or the second device recognizes an object in the
environment (paragraph 0422, lines 13-15).

Regarding claim 4: Haddick et al. disclose wherein the wearable device comprises
the haptic output device (paragraph 0370).

Regarding claim 5: Haddick et al. disclose wherein the second device comprises the
haptic output device (paragraph 0370).

Regarding claim 6: Haddick et al. disclose a sensor configured to sense one or more
environmental conditions related to the wearable device or the second device, wherein the event
comprises the one or more environmental conditions sensed by the sensor (paragraph 0007, lines

1-15).
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Application/Control Number: 14/808,740 Page 6
Art Unit: 2685

Regarding claim 7: Haddick et al. disclose a communication port configured to establish
a wireless or wired communication channel between the wearable device and the second device,
wherein the processor is configured to receive a signal representative of the event occurring at
the wearable device or the second device via the wireless or wired communication channel and
generate the control signal based on the received signal (fig. 29, paragraph 0364).

Regarding claim 8: Haddick et al. disclose wherein the received signal comprises
sensory information, and wherein the event comprises one or more environmental conditions
based on the sensory information (paragraph 0364, lines 1-6).

Regarding claim 9: Haddick et al. disclose wherein the received signal
comprises information relating to a communication at the second device, and wherein the event
comprises an indication of the communication at the second device (paragraph 0365).

Regarding claim 10: Haddick et al. disclose a processor configured to detect a plurality
of events (e.g., a curb, doorway, or other object, para. 0422 lines 17-18) that occur in the
environment related to the wearable device, the processor configured to generate the augmented
reality space coincident with the physical space, recognize at least one physical object in the
physical space and augment the at least one physical object with one or more virtual objects in
the augmented reality space (paragraph 0007, and 0481), and determine an event associated with
the augmented reality environment, and generate a control signal based on the determined event;
a wearable device remote from and in communication with the augmented reality device
(paragraph 0007, and 0422); a third device (the eyepiece of the second user, para. 0365, lines 21-
23) remote from and in communication with the wearable device and the augmented reality

device (paragraph 0365); and a haptic output device configured to provide haptic feedback
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Application/Control Number: 14/808,740 Page 7
Art Unit: 2685

based on the control signal (paragraph 0370). Haddick et al. do not disclose a plurality of haptic
feedback signals as claimed. However, providing a plurality of haptic feedback signals is old and
well known in the art as taught by Company Bosch et al. (paragraph 0040). Since they both teach
a haptic control system, it would have been obvious to one of ordinary skill in the art at the time
the invention was made to utilize the teaching of Company Bosch et al. in the system of Haddick
in order to provide a plurality of feedback signals if needed. It is seen that providing a plurality
of feedback signals would enhance the use of the device.

Regarding claim 11: Haddick et al. disclose wherein the third device is a second
wearable device (paragraph 0365, lines 22-23).

Regarding claim 12: Haddick et al. disclose wherein the event comprises an
interaction with a virtual object, an interaction between the at least one physical object and the
augmented reality environment, a confirmation of an action occurring with respect to the
augmented reality environment, a confirmation that the at least one physical object is recognized
by the augmented reality device, or a confirmation that an object in the physical space has been
augmented (paragraph 0387 and 0487).

Regarding claim 13: Haddick et al. disclose wherein the event comprises an indication
of the at least one physical object within a predetermined proximity of the augmented
reality device, an indication of an environmental condition occurring in an environment related
to the augmented reality device, an indication of a change in an environmental condition
occurring in the environment, or an indication of a movement of an object within a

predetermined proximity of the augmented reality device (paragraph 0422).
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Regarding claim 14: Haddick et al. disclose wherein the augmented reality

device comprises the haptic output device (paragraph 0370).

Regarding claim 15: Haddick et al. disclose wherein the wearable device comprises

the haptic output device (paragraph 0370).

Regarding claim 16: Haddick et al. disclose wherein the third device comprises the

haptic output device (paragraph 0365, lines 21-23).

Regarding claim 17: All the claimed subject matter is already discussed in respect to

claim 1 above.

Regarding claim 18:
Regarding claim 19:
Regarding claim 20:
Regarding claim 21:
Regarding claim 22:
Regarding claim 23:
Regarding claim 24:
Regarding claim 25:

Regarding claim 26:

claim 10 above.

Regarding claim 27:
Regarding claim 28:

Regarding claim 29:

Refer to claim 2 above.

Refer to claim 3 above.

Refer to claim 4 above.

Refer to claim 5 above.

Refer to claim 6 above.

Refer to claim 7 above.

Refer to claim 8 above.

Refer to claim 9 above.

All the claimed subject matter is already discussed in respect to

Refer to claim 11 above.

Refer to claim 12 above.

Refer to claim 13 above.
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Conclusion

8. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Phung Nguyen whose telephone number is 571-272-2968. The
examiner can normally be reached on Monday to Friday from 9:00am to 5:30pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Hai Phan, can be reached on 571-272-6338. The fax phone number for this Group is
571-273-8300.

Any inquiry of a general nature or relating to the status of this application or proceeding

should be directed to the Group receptionist whose telephone number is 571-272-2600.

/PHUNG NGUYEN/

Primary Examiner, Art Unit 2685 Date: February 7, 2018
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Inventon
Serial Nou:
Filed:

Customer No.

Title:

IN THE UNITED STATES PATENT AND TRADEMARE QFTICE

Allan VISITACION Examing: Mguven, Phuag
14/808,740 Croup Art Unil 2685
Judy 24, 2015 Docket Moo Q4887 .G007TUSCY
‘ IMM4E13C]
: 142056 Confirmation Moo 4725

SYSTEM WITH WEARABLE DEVHIE AND HAPTIC QUTPUT DEVICE

This paper is being filed electronically with the U.S, Patent Difiee, |

AMENDMENT AND RESPONSE

Commissicner for Patents
PO, Box 1430
Alexandria, Virginia 22313-1450

Attention: Commyissioner for Patents

This paper is provided in response to the Non-Final Office Action mailed February 14,

2018:

»  Amendment fo the Specification begins on page 2 of this paper.

¢ Amendments fo the Clalms are reflected in the listing of claims thet begine onvpage 3 of

this paper.

& Remarks begin on page 9 of this paper.
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Amendment to the Bpecification

Flease replace paragraph [O001] with the following paragraph as smended below (changes
markedy

08811 This applioation is a continuation application claiming the benefit of pricrly of

United Stales Patent Application Serfal No, 13/841,551, filed March 1§, 2013, now US, Patent

N, 9092854, the entire content of which is incorporated herein by reference.
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Listing of Claims
The following clainm replace all prior olaims arud listings of claims previeosly pengding in

this application:

1. {Currently Amended) A system comprising
a wearahle device;

a second devige remote from and In communication with the wegrsble devicy;

a provessor condigured to genorade {{a]] st deast a Brst control sipnad sud g second contral

£

signal representative of {fani] a first event and 2 second event, rospentively,

RS

ovewrTing in an envivenment related to the wearable device and/for the second
devios, the first event snd the second svent belng different svenls theprovessor

e-detecta-phuadite of events thet vesur in-the svironment-relatede

the-wearable-devise; and

a haptic output device configored to provide g fivst haptic feedhack sigval and 8 second »

plaraliveof uptic feedback stgnalfis]] based on the frgt conteol signal and the

%]

second control signal, respectively.

IR

2, {Originaly The systern scoording o clainn 1, wherein the second device is a seoond

wearable device,

3 {Currently Amended) The sysiem sccording to claim 1, wherein af losst one of the fust

event and second event comprises eventeomprisss an indivation of @ physical object within g

predetermined prosimity of the wearable device or the second device, au indication of an
snvironments! condition pecurring in the envirommment, an indication of a change in an
environmental condition cccurting in the envirennent, an indication of 8 movement of an objeat
within a prodetormined proximily of the wearable device or second device, an intersction
between the wearable device or the second devio and an object in the envirenmerd, or an

indication that the wearahle device or the segond device recognizes an object i the environment,

4, {Origingl} The system according to olaim 1, wherein the wearable device comprises the

haptic outpg devies.
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5, {Origingl) The system scoording to clain 1, whereln the second device comprises the

hartic cutput devics.

& - {Currently Amended) The system according to clalny 1, further comprisiog:
a sensor configured {0 sonse oG or more envitonmental conditions related to the
wearable device or the second device,

whereain at leaxtong of the fivst ovent aud seeonsd gvent somprises the one er more

envirenmental conditions sensed by the sensor,

7 (Currently Amended) The system according to clatm 1, further comprising:
g communication port configured to extabdish a wiveless or wived communication chaned
hetwesn the wearable dovive snd the sseend dovice,
whergdn the procegsor is configured o receive o signal representative of the fistand
second events oocurring al the wearalde device or the second device vig the

wirsless or wired compumicstion channed and generate the conteol signad based

on the recetved signal,

8. {Currently Amended) The systen sceording to claim 7, wherein the received sigoal

commprises sensory information, snd wherein gt least one of the first event and 3econd event

comprizes one of more savironments! conditions based pe the sensory information.

q, {Currently Amended) The system according © claim & wherein the received signal
comprises imnformation relating {0 » conppunication ot the second device, and whereln gt least

second device,

16, {Previowly Presented) A systeny comprising
an augmented reality device configured to generate an augmented reality snvivonent
comprising an sugmented reabity space and a physical space, the sugmented
reality device comprising
a proceasor configured o detect a phuslity of events thet cecur Inthe

envviromient related to the wearghle dovide, the provesser sonfignred to
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generaty the augmented reality space coincident with the physics! spaee,
recogaize ab loast one plysical olyject in the physical space and augment
the at jeast one physicad object with one or more virtual objects in
the augmented roality space, and
determing an event associated with the sugmented reality svivomment,
sl
generale g oontrol signal based on the determined ovent;
a wearable dovice remote from and i communioation with the sagmented roality devivy
# third deviee remots frony and in communivation with the wearable device and the
sugmented realily device; and
8 haptie output device configured to provide a plurality of aptic feedback signals based

on the control signal.

11, (Criginal) The system sccording to elatm 18, wherein the third deviee i3 8 seoond

wearable device,

12, (Criginal} The system according to claim 10, wherein the gvent comprises an inforaction
with @ virtual objout, an inderaction between the at feast one physical objest and the sugmented

reality environment, a confirmation of an action cconyring with respect to the augmented reality
envirennw, a confiomation that the af least oue physivs! object is recogrized by the augmented

readity device, or a confirmation that an objeet in the physical space has been sugmented,

130 {Oripingly The system secording to claim 10, wherein the ovend comprises an indivation
of the at least one physical object within o predetermined proximity of the augmenied reality
devie, an indication of an cavivenmental condition cecurting n an environment rehted o the
angmented reality device, an indication of a change in an envirormental condition cocurring in
the envirenment, or an indication of a movement of an oldent within a predetermined proximity

of the augrmented reality device,

4, {(Onginaly The system aceording to olaim 18, wheroin the asgmented reality device

comprises the haptie cutpat device.

¥ )

Meta Platforms Exhibit 1007
Page 00292



LB, Patent Apphoation Seriel Mo, 14/808,740

15, {Original) The system according fo clobm 10, wherein the wearable devicoe comprises the

haptic output deviee,

16, {Original) The system acoording o olatm 10, wherein the thivd device comprises the

haptie output devies.

P
~~3

{Crevently Amended) A method comprising:

detecting an event in an environmey, the detesting perbrmed at least in part with a
THCCERDT,

generating a confrol signal representative of an event oovwrring in te environment

redated o & wearable devive andfor @ second device with @ processor, the

generated control stpnal beiog a Hist control signad selested from at least fustand

second available conteol slenals, the fivst contred sipnal retwesontative of the

gvent, the second vontrol stenal representative of o different event; and

providing a plurality of hapiic feedback signals based on the generated control signal

with 3 haptic output device,

I8, {Original} The methed acvording to olaim 17, wherein the sepond device i a second

wearghle devive,

19 {Currently Amended}y The method acvording to claim 17, wherein gt least one of the

event and the different event comprises an indication of a phvsical object within s predejenmined

proximity of the wearable device or the second devics, an indication of an environmental
condition cectring in the enviromment, an indication of & change 1 an envirenmental condifion
puogrring in the sovironment, an indication of 3 movement of an ohjeet within a predetermined
moxindty of the wearable deviee or sevond device, an intersetion between the wearable deviee
or the seeond device and an object in the environment, oy ay indication that the wearable device

or the second device eognizes an obiject i the envirpnment.

20, (Cuiginaly The methed acs:@rﬂing fo olatm 17, wherein the wosrghle device conypnises the

>

hapiic ouiput device and the hapiic feedback is provided st the wearable devic
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21, {Qriginal} The method according to oladm 17, wheretn the second device comprises the

haptic putput devive snd the heptic feodback is provided at the second devive,

2 {Cuwrently Amended) The method according to clatm 17, forther comprising:
sgrding one or more suvironmeal conditions relafed to the woarable device ar the
seceid devicn with a sensor,
wherein at loast one of' the event and the different svent comprises the one or more
environmental conditions sensed by the seagor.
23, {Currently Amended) The method according to olainy 17, further somprising

satablishing a wircless or wirsd comunuioation channel between the wearable device and
ihe second device with a communication port; and

receiving a signal representative of gt least one of the Hanl] ovend and the ﬁziimmi gvent

cccurting at the wearable device or the second deovice via the wireloss or wired
commueation chanmel and generate the condrol signal based on the received

stgnal with the proegssor,

4. {Currently Amended) The method sceording to clatm 23, whereln the recedved signal

comprises scosary information, and whersin at least ong of the event and the different svent

conwyrises one of more envivonmental conditions based on the sensory information.

2%, {Currently Amended) The method according to claim 24, whersin the recstved sigaal
comprises information relating t & communication at the second device, and wherein gl least

ong of the event and the different svent comprises an indication of the communication at the

second device.

3. (Curently Ameaded) A methed comprising:
generating sn aupmented reality envivonment comprising an sugmerded realily space and
a physical space with an augmented reality device, said generating comprising
gensrating the augmented realify space coincident with the phvsical spaec with a
PIOCESEOL,

recognixing af Jeast one physical object in the physical space and anpmenting
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awmment the af Jeast one physical objeet with one or more virtual objocts

irs the avgmented reality Space with the processor,
detecting at least one event associated with the sugnwarted realily environment

with the processar, and
generating a control signal based on the at least one event with the processor; and

providing a plurslity of haptie feedback signals based on the control signal with & haptic

output devics of the augmented reslity devics, a wearable device rasote from and v
i conmmunication with the augmented reality device, or a third device remote
from and In communication with the wearablk devion and the angmoenied roality

devive.

27, {Quigizal) The method according to elatn 26, wherein the thied deviee is & second

svearahle device.

28 {(Originel} The nethod speording © olaim 26, wherein the event comprisey an inforaction
with & virinal object, sn intersction between the at least voe physdval object and the augmented
reatity environment, a confirmation of an action ocowrrug with respect to the angmentad reality
srvizonment, s conflrmation thet the at least one phvsical obiect is recognized by the angmenied

reality device, or a confirmation that an objeet in the pluysical space has been augmentad.

29, {Original} The method according to chaim 26, wheredn the event comprises an indication
of the at least one physical oliject within g predetenmuined proximity of the sogmented reality
device, an indication of an environmental condition cconrring s an enviroament related to the
augmenied reality device, an indication of a change to an environmenial condition cocwring in
the environrnent, of an indication of a movement of an object within o predetermined proximity

of the augmentad realily device.
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REMAREKS

The applicant provides the foregolng amendments and following remarks in response o
the Office Action madled on February 14, 20180 In the present resporse, laims 1, 3, &9, 17, 19,
ansh 22-26 are currently amended, and no elaims gre curvently canceled or new, Support for the
amendments can be found thronghout the specification and ncludes, at least, paragraphs [0043]-
00501, Clabms 1929 ave currently pending. The applicart respectiully requests reconsideration

and withdraws! of the pending refections in light of the following resancks,

Specificaion
The disclosure is objectad to berause of the following Informadites: the Specification
filed on March 15, 2013, page 1, paragraph {0011, s missing the U5, Patont Number
092,954, The applicant has amended the specificgtion 1o Wentify this patent, wnd respuctinily

regquests withdraywal of this objection,

Rejectivns under 35 USC § 112

Clatms 1-9 and 17225 were refected under 35 LLB.C § 11200) or 3§ LEB.C, § 112 {pre-
ALAY, second pavagyaph, as betng Indefinite for faling to partionlardy point out and distinctly
claie the subloot matter which the fnventor or a jolnt oventor, or for pre-AlA, the spplivant
regards ay the tnvention,

The claims wers rejoctad because the term “andior” in indopendent claims 1 and 17 is
sHegedly indefinite. Applivant hereby traverses this rejection, and asserts the use of such
aliernative forms is not indefinite.. In fhet, the offive soton cloarty aad fié;‘inifg{;-’ states the scope
of such terms. For at loast these regsons, the applicast respectiully requests withdrawal of the

rejection.

Bouble Pateniing
{Claims 1429 were rejocted under the judicially created docirine of obvicusness-type
double patenting 8 belng unpatentable over cladmis 1, 2, 7-10, 20, 26, and 27 o LL 8, Patent Ko,
4082 934 in view of Haddick et al, (U8, 2012/0242698), The applicant respectfully traverses

the double patenting rejection, Haddick and the present applivation are assigned o different and

3

unrelated entiiics and have nover had commeon ownershdp, Haddick is cwrently assigned to
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Microsofi Technology Livensing, LLC, rodd the preseadt application ix currenily assigned to
Tomersion Corporstion. Forat loast these reasons, the applicant respecifolly requests

withdrawal of the pending double patessting rejection.

Bejections npder 5 UKL § 163
Clabms 128 were rejected under pre-AlA 353 ULS.C, § 103(0) a8 bedng vopatentable over
Haddick et gl {US 2012/02426498) in view of Company Boseh efal. (US 2012/02292364). The
apploant respectiully traverses thds rejpotion, and dees net vonvede sy characterizntions of the

clatms, speoification, or the reforences as set forth inthe Office Action.

& No Privw Focle Case of Obviowness Extablished

’Ef*iw CHfice Action does not oxtablish a prime focie the ease of obvionsness, The Sopreme
Cowrt in ASR I Co. v, Teleflex I, 350 1LR. 538, 418, 82 URPQId 1385, 1396 (2007 noted
theai the aalyels sopporting a rejection under 35 ULS.C. 103 shewnld be made explielt. The
Federal Clrouit has staled thal "rejections on obvipusness cannot be sustained with mers
conchmory stgtements; instead, there syust be seme articulaied reasoning with some rationsd
underpinning to support the gl conclusion of obvionsaess.” I re Kofin, 441 F3A 977, 988, 78
USPO2d 1339, 1336 (Fed, Cir, 2008), MPEP J142 Simply stating the principle fo.g., “ant
recognized equivalent,” “structural similarity”) withowt providing an explanatipn of s
applicability to the fwis of the case at hand is generadly not sulficient fo establish o privu
Jacke case of shvippensss, MPEP 2144,

In support of combining Haddick and Company Bosch, the Office Action slates, “Since
ihey both teach a haptic control gysten, i woukd have been obwvious to one of exdinary skill in
the st at the me the invention wes reade to wtilize the foaching of Compnny Bosch ot all inthe

system of Haddick in exder to provide a plurality of feedback signals W needed™ Office avtipn of
p. 4-5 This cxplanation is a conclusory statement simply based on the two references being
redated to the same art, B provides no stional nnderploniag {o suppor! 8 combination of the
references and henee no enderpinning fo suppost a legal conclusion of obvicusness.

Therefore, the office action does not provie a prima facie case of obvivusness, and the

applicant respertfully roguests withdemwad of the pending rejection,

1
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b The Clalms gre not Qbvious in viow of Haddick and Company Bosch

Clsim 1 recHies, fnter afin, “a processor contigured o generate at feast a first control
signal and & second control signal reprosentative of o frst ovent and a second event, respoctively,
gCoUrTing in an environment | . ., the first event and the second event being different svents; and
& haptic opiput device configured 1o provide a first haptic feedback signal and a second haptic
feadback signal based on the Hist control signad and the second conteol signal, respoctively.”
Independent olaims 19, 17, and 26 are sinvlarly divectnd to g control signad based on the svent
deteoted in the enviromment, which enables different baptic sigruds o be delivered hased on the
detoctod event,

Huddick discloses a dovice that genersies & haptic vibration npon recognizing an object,
1t discloses, "l other examples, obiect recognition may determing the wser is approaching
curly, doorway, or other object aad the glasses or controller would andibly or hapticly warm the
user.” Hudick of § f422] Haddick does not disclose g systom programmed to generate
differont control signals upon detecting differont events, or detecting 8 variely of ffferent evergs
amd responds accordingly with different hapile signals for the difforent events. Haddick dors not
disclose this level of Hexibilty,

Company Bosch is divested o a system that receives feedback from the connection fo the
actustor motor for a Boear resonant actuator (LRA) and then adjusts the haptic detve stgnal in
response {0 the received feadback, Company Bosch g fORRS], f0066], 0035, Tt dincloges
sending @ pontinuous deive sipnal 1o the haptic acinator and sdiusting the drive signal while ft s
belng sent 1o the actugtor in an ot to maintain vibration of the LEA & it mechanical resorant
frequency.

In support of the reection, the office action cltes paragmph [00407] which stafes, ¥The
faptie controdier 110 may provide a phuslily of different haptic effects”™ Offfce qetfor af p. 4.
Company Bosch does not reake any other disclosure about different hgptic effects or the context
for difforent haptic effecis. Thix sentence from Company Bosch teaches no more than the
disclosed feedback systerm can be used with various haptic systoms that ar programmed ©
debiver different haptic effects. It does notieach that one haptic systew can be programmed o
deliver difforont haptic effeets, Therelbre, no sombination of Haddiek and Company Bosch cai

result in the claimed combination of glements,

i1
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Furthermore, the pending claivas have funclionalily that is not diselossd or contemplated
in either Haddick or Company Bosch and s ot poasibide by sinply combining the clements
disclosed in these reforences, For example, the clatms enable systems and methods that can use
haptic effeets to identify an event ocourring in an enviroument-—unet just whether an event
occurred. Such systems and methods can communicate a host of different information to the
wser i g format or medivm other than text or visus! fslicators, which provides sows opltions for
communivation snd enables effective commumicstion in different environments when visnal or
andible communication is not effective or desirable. Furthermore, the pending claims mrovide
more effective conwunication o disabled people, especially those with visuad Impairment or
aven & total loss of eyesight. For examnple, the systert con distinguish between difforent typos of
eventx and the potential danger assoviated with an event. For example, the system can deliver
one hapiic effect for an approaching stationary object snd a difforent haptic svent for o rapidly
approaching objest such as 2 car in an intersection. Therefore, one skilled in the wt woudd not
look to combine Haddick and Compuny Bosch in an effer! to arrive at the systems and nwethods
reetted in the pending cladms.

For at keast these reasons, the applicant respectfully subinity the pending claims are not

obvicus ever Haddick snd Company Roseh and requests withdrawal of the pending mejection

Cenclusion

For ot loast the ressons discussed sbove, the spplicant respectiully subiots that eagh of
the pending claims Is in condition for allowance and requests issusnee of a Notice of Allowanee,
Although cortain arguments regarding patentability are set forth heveln, there neay be other
greaments and regsons why the claimed invention is patentably distinet from the cited referennes.
The applicant reserves the right to raise these arguments in the futore. The applicent glso
reserves the dght to proseente in the foture any subject matter disclosed in s applisetion ar in
related applicationy, including any claims as they existed bafore being smended or cancelled, and

including any subject mattor not provieosly elatmed.
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The examiner is enpoursged & call the applicant’s representative, as identified below, If

there are any questions or i i would h@Ep o advance preseoution of this application.

Respéctiindly submitted,

142656
s MERCHANT & GOULD P.C.

£.0. Box 2803
Minncgpolis, Mumesola 35402-0903
{612) 332-3300 R
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