L7 2

L8 41

L8 33

"37803583".fmid.

"20120050668"

(Artificial Intelligence)
More like doc:
US-20070046887-A1

Text:

(US-7581833-B2 OR
US-20090296044-A1
OR US-20100309426-
A1 OR US-8109629-B2
OR US-8465151-B2 OR
US-20220260859-A1
OR US-20210364828-
A1 OR US-

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

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

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

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

OR

OR

OR

ON

ON

ON

ON

ON

ON

08:36 AM

2024/05/15
08:36 AM

2024/05/14
09:49 AM

2024/05/15
08:36 AM

05/15/2024 09:47:12 AM
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L9 6

L9

23

L10 6

20120133885-A1 OR
US-20230408850-A1
OR US-20170146829-
A1 OR US-
20150253590-A1 OR
US-20130201440-A1
OR US-20190033623-
A1 OR US-
20170131575-A1 OR
US-20210364827-A9
OR US-20190187492-
A1 OR US-9033493-B2
OR US-11086147-B2
OR US-10330956-B2
OR US-9690121-
B2).did.

"20230017635"

"20090296044"

"46326291".fmid.

TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

(US-PGPUB; USPAT,
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/05/14
09:49 AM

2024/05/15
08:37 AM

2024/05/14
09:50 AM

05/15/2024 09:47:12 AM
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MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; JPO)

L10 12 "46332221".fmid. (US-PGPUB; USPAT; [OR ON ON 2024/05/15
USOCR; FIT (AU, AP, 08:37 AM
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; JPO)

L11 32 (Artificial Intelligence)  [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
More like doc: USOCR; FIT (AU, AP, 09:50 AM
US-20120050668-A1 AT, BE, BG, BR, BY,
Text: CA,CH,CN, CS, CU,

(US-8430507-B2 OR CZ, DD, DE, DK, EA,
US-20160246075-A9 EE, EP, ES, FI, FR, GB,
OR US-20140268008- |HR, HU, ID, IE, IL, IS,
A1 OR US-11803069- |IT, JP, KR, LT, LU, LV,
B2 OR US- MA, OA, RU, SU, WO,
20070030442-A1 OR  [MC, MD, MY, NL, NO,
US-10345625-B2 OR  |NZ, PH, PL, PT, RO,
US-20230236444-A1 RS, SE, SG, SI, SK,
OR US-7806525-B2 OR|TH, TN, TR, TW, UA,
US-20190278110-A1 VN); FPRS; EPO;
OR US-20060023158- |JPO; DERWENT;

A1 OR US-10310296- |[IBM_TDB)

B2 OR US-7500747-B2
OR US-20230359266-
A1 OR US-
20170068117-A9 OR
US-20140268013-A1
OR US-20230017635-
A1 OR US-11829518-
B1 OR US-
20220357599-A1 OR
US-20230273464-A1
OR US-20110102734-

A1).did.
L11 33 (Artificial Intelligence) | (US-PGPUB; USPAT; |OR ON ON 2024/05/15
More like doc: USOCR: FIT (AU, AP, 08:37 AM
US-20090296044-A1 _|AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,

(US-8109629-B2 OR CZ, DD, DE, DK, EA,
US-20070046887-A1 EE, EP, ES, FI, FR, GB,
OR US-20210364828- |HR, HU, ID, IE, IL, IS,
A1 OR US- IT, JP, KR, LT, LU, LV,
20220260859-A1 OR  |MA, OA, RU, SU, WO,
US-20120133885-A1 MC, MD, MY, NL, NO,
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OR US-20230408850- |NZ, PH, PL, PT, RO,
A1 OR US- RS, SE, SG, SI, SK,
20100309426-A1 OR  |TH, TN, TR, TW, UA,
US-9033493-B2 OR  [VN); FPRS; EPO;
US-20190033623-A1  |JPO; DERWENT;
OR US-10330956-B2  |IBM_TDB)
OR US-7581833-B2 OR
US-20150253590-A1
OR US-20170146829-
A10OR US-
20130201440-A1 OR
US-8465151-B2 OR
US-20210364827-A9
OR US-20190187492-
A1 OR US-
20170131575-A1 OR
US-11086147-B2 OR
US-9690121-B2).did.
L12 15 "20140049831" (US-PGPUB; USPAT; [OR ON ON 2024/05/14
USOCR; FIT (AP, AT, 10:05 AM
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L13 10 "48951410" fmid. (US-PGPUB; USPAT; [OR ON ON 2024/05/14
USOCR; FIT (AU, AP, 10:06 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; JPO)
L14 4 "17949029" (US-PGPUB; USPAT; [OR ON ON 2024/02/05
USOCR; FIT (AU, AP, 01:07 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
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MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, S|, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L15 45 (Artificial Intelligence) [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
More like doc: USOCR; FIT (AU, AP, 10:06 AM
US-20140049831-A1  |AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(EP-2698662-A1 OR  |CZ, DD, DE, DK, EA,
US-9239462-B2 OR JP-|EE, EP, ES, FI, FR, GB,
2014038239-A OR JP- |HR, HU, ID, IE, IL, IS,
6069946-B2 OR CN-  [IT, JP, KR, LT, LU, LV,
103592762-A OR JP- |MA, OA, RU, SU, WO,
2014191007-A OR JP- |MC, MD, MY, NL, NO,
6065694-B2 OR JP- NZ, PH, PL, PT, RO,
2014228817-A OR US- |RS, SE, SG, SI, SK,
20160252726-A1 OR  |TH, TN, TR, TW, UA,
JP-2015014628-A OR |VN); FPRS; EPO;
JP-2013250537-A OR |JPO; DERWENT;
JP-2015031776-A OR  |IBM_TDB)
US-20140184477-A1
OR WO-2015140859-
A1 OR JP-2014186235-
A OR US-9229236-B2
OR JP-
WO02015140859-A1 OR
JP-6450944-B2 OR
CN-105899997-B OR
CN-105899997-A).did.
L16 5 "16821810" (US-PGPUB; USPAT; |OR ON ON 2024/02/05
USOCR; FIT (AU, AP, 01:07 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, S|, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L17 114 "20030030597" (US-PGPUB; USPAT; |OR ON ON 2024/05/14
USOCR; FIT (AP, AT, 10:07 AM
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
05/15/2024 09:47:12 AM Page 8 of 190
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L18 17

L19 1

L20 8

L21 33

"46304853".fmid.

"27539742" fmid.

"17484080"

(Artificial Intelligence)
More like doc:
US-20030030597-A1

Text:
(US-20050078378-A1

NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

(US-PGPUB; USPAT,
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; JPO)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/02/05
01:07 PM

2024/05/14
10:07 AM

2024/02/05
01:07 PM

2024/05/14
10:08 AM

05/15/2024 09:47:12 AM
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OR US-7145726-B2 OR|EE, EP, ES, Fl, FR, GB,

US-6771423-B2 OR HR, HU, ID, IE, IL, IS,

US-20030184868-A1 IT,JP, KR, LT, LU, LV,

OR US-5642221-A OR |MA, OA, RU, SU, WO,

EP-3134763-B1 OR MC, MD, MY, NL, NO,

WO-2016032653-A1 NZ, PH, PL, PT, RO,

OR EP-3134763-A1 OR RS, SE, SG, SI, SK,

US-20160062120-A1 TH, TN, TR, TW, UA,

OR US-9285591-B1 OR|VN); FPRS; EPO;

US-20050174651-A1 JPO; DERWENT;

OR EP-1433160-A1 OR|IBM_TDB)

WO-03023756-A1 OR

US-20040113867-A1

OR US-20030090439-

A1 OR US-

20160252731-A1 OR

US-20200241302-A1

OR US-20160091718-

A1 OR EP-4339692-A2

OR US-9366868-

B2).did.

L22 11 "16574254" (US-PGPUB; USPAT; |OR ON ON 2024/02/05

USOCR; FIT (AU, AP, 01:07 PM
AT, BE, BG, BR, BY,
CA, CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L23 103494 (eyewear$4 OR (US-PGPUB; USPAT; [OR ON ON 2024/02/05
glasses$4 OR USOCR; FIT (AU, AP, 01:07 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND frame |CA, CH, CN, CS, CU,

AND circuit AND CZ, DD, DE, DK, EA,

control$4 AND EE, EP, ES, FI, FR, GB,

(memor$4 OR stor$4) |HR, HU, ID, IE, IL, IS,

AND batter$4 AND IT,JP, KR, LT, LU, LV,

connect$4 MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L24 82071 (eyewear$4 OR (US-PGPUB; USPAT; [OR ON ON 2024/02/05
glasses$4 OR USOCR; FIT (AU, AP, 01:07 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND frame |CA, CH, CN, CS, CU,
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AND circuit AND CZ, DD, DE, DK, EA,
control$4 AND EE, EP, ES, FI, FR, GB,
(memor$4 OR stor$4) [HR, HU, ID, IE, IL, IS,
AND batter$4 AND IT, JP, KR, LT, LU, LV,
connect$4 AND MA, OA, RU, SU, WO,
communicat$4 AND MC, MD, MY, NL, NO,
(audio OR speak$4) NZ, PH, PL, PT, RO,
RS, SE, SG, S, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L25 77662 (eyewear$4 OR (US-PGPUB; USPAT; |OR ON ON 2024/02/05
glasses$4 OR USOCR; FIT (AU, AP, 01:07 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND frame [CA, CH, CN, CS, CU,

AND circuit AND CZ, DD, DE, DK, EA,
control$4 AND EE, EP, ES, FI, FR, GB,
(memor$4 OR stor$4) |HR, HU, ID, IE, IL, IS,
AND batter$4 AND IT, JP, KR, LT, LU, LV,
connect$4 AND MA, OA, RU, SU, WO,
communicat$4 AND MC, MD, MY, NL, NO,
(audio OR speak$4) NZ, PH, PL, PT, RO,
AND wireless$4 RS, SE, SG, S, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L26 49408 (eyewear$4 OR (US-PGPUB; USPAT; |OR ON ON 2024/02/05
glasses$4 OR USOCR; FIT (AU, AP, 01:07 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND frame |CA, CH, CN, CS, CU,

AND circuit AND CZ, DD, DE, DK, EA,
control$4 AND EE, EP, ES, FI, FR, GB,
(memor$4 OR stor$4) |HR, HU, ID, IE, IL, IS,
AND batter$4 AND IT, JP, KR, LT, LU, LV,
connect$4 AND MA, OA, RU, SU, WO,
communicat$4 AND MC, MD, MY, NL, NO,
(audio OR speak$4) NZ, PH, PL, PT, RO,
AND wireless$4 AND RS, SE, SG, SI, SK,
embed$4 TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L27 46211 (eyewear$4 OR (US-PGPUB; USPAT; |OR ON ON 2024/02/05
glasses$4 OR USOCR; FIT (AU, AP, 01:07 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND frame |CA, CH, CN, CS, CU,

AND circuit AND CZ, DD, DE, DK, EA,

control$4 AND EE, EP, ES, FI, FR, GB,

(memor$4 OR stor$4) [HR, HU, ID, IE, IL, IS,

AND batter$4 AND IT, JP, KR, LT, LU, LV,

connect$4 AND MA, OA, RU, SU, WO,

(communicat$4 near10 |MC, MD, MY, NL, NO,

wireless$4) AND (audio |NZ, PH, PL, PT, RO,

OR speak$4) AND RS, SE, SG, SI, SK,

embed$4 TH, TN, TR, TW, UA,
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L28 20279

L29 144

L30 129

L31 125

((("HOWELL") near3
("Thomas")) OR
(("CHAQ") near3
("David")) OR
(("THOMAS") near3
("C") OR (("TONG")
near3 ("Peter"))).INV.

(("HOWELL") near3
("Thomas")) OR
(("CHAQ") near3
("David")) OR
(("THOMAS") near3
("C")) OR (("TONG")
near3 ("Peter"))).INV.
AND (eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4

(("HOWELL") near3
("Thomas")) OR
(("CHAQ") near3
("David")) OR
("THOMAS") near3
("C")) OR (("TONG")
near3 ("Peter"))).INV.
AND (eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)

(("HOWELL" near3
("Thomas")) OR
(("CHAO") near3
("David")) OR
(("THOMAS") near3
("C") OR (("TONG")
near3 ("Peter"))).INV.
AND (eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND

VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT,
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/02/05
01:07 PM

2024/02/05
01:07 PM

2024/02/05
01:07 PM

2024/02/05
01:07 PM
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L32 125

L33 103

L34 84

control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4

(("HOWELL") near3
("Thomas")) OR
(("CHAO") near3
("David")) OR
(("THOMAS") near3
("C") OR (("TONG")
near3 ("Peter"))).INV.
AND (eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
(communicat$4 near10
wireless$4) AND (audio
OR speak$4) AND
embed$4

(("HOWELL") near3
("Thomas")) OR
(("CHAO") near3
("David")) OR
(("THOMAS") near3
("C")) OR (("TONG")
near3 ("Peter"))).INV.
AND (eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone

(("HOWELL") near3
("Thomas")) OR
(("CHAQ") near3
("David")) OR
(("THOMAS") near3
("C") OR (("TONG")
near3 ("Peter"))).INV.
AND (eyewear$4 OR

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/02/05
01:07 PM

2024/02/05
01:07 PM

2024/02/05
01:07 PM
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L35 84

L36 84

glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right

(("HOWELL") near3
("Thomas")) OR
(("CHAQ") near3
("David")) OR
(("THOMAS") near3
("C") OR (("TONG")
near3 ("Peter"))).INV.
AND (eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second

(("HOWELL" near3
("Thomas")) OR
(("CHAO") near3
("David")) OR
(("THOMAS") near3
("C")) OR (("TONG")
near3 ("Peter"))).INV.
AND (eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

OR

OR

ON

ON

ON

ON

2024/02/05
01:07 PM

2024/02/05
01:07 PM

05/15/2024 09:47:12 AM
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microphone AND left
AND right AND first
AND second AND
bridge

L37 79 (("HOWELL") near3 (US-PGPUB; USPAT; [OR ON ON 2024/02/05
("Thomas")) OR USOCR; EPO; JPO; 01:07 PM
(("CHAQ") near3 DERWENT)

("David")) OR
(("THOMAS") near3
("C") OR (("TONG")
near3 ("Peter"))).INV.
AND (eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND partial$4

L43 4184 (eyewear$4 OR (US-PGPUB; USPAT; [OR ON ON 2024/02/05
glasses$4 OR USOCR; FIT (AU, AP, 01:07 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND frame |CA, CH, CN, CS, CU,

AND circuit AND CZ, DD, DE, DK, EA,

speaker$2 AND (sound |EE, EP, ES, Fl, FR, GB,

WITH guid$4) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, S, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L44 1509 (eyewear$4 OR (US-PGPUB; USPAT; [OR ON ON 2024/02/05
glasses$4 OR USOCR; FIT (AU, AP, 01:07 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND frame |CA, CH, CN, CS, CU,

AND circuit AND Cz, DD, DE, DK, EA,
(speaker$2 SAME EE, EP, ES, FI, FR, GB,
(sound WITH guid$4)) |HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, S, SK,
TH, TN, TR, TW, UA,
05/15/2024 09:47:12 AM Page 15 of 180
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VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L45 622 (eyewear$4 OR (US-PGPUB; USPAT; [OR ON ON 2024/02/05
glasses$4 OR USOCR; FIT (AU, AP, 01:07 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND CA,CH,CN, CS, CU,
temple AND CZ, DD, DE, DK, EA,

((speaker$2 OR audio) |(EE, EP, ES, FI, FR, GB,

SAME (sound WITH HR, HU, ID, IE, IL, IS,

guid$4)) IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L46 296 (eyewear$4 OR (US-PGPUB; USPAT; |OR ON ON 2024/02/05
glasses$4 OR USOCR; FIT (AP, AT, 01:07 PM
spetacl$4 OR AU, BE, BG, BR, BY,
eyegalss$4) AND CA, CH,CN, CS, CU,

((temples SAME CZ, DD, DE, DK, EA,

speakers) AND (sound |EE, EP, ES, FI, FR, GB,

WITH guid$4)) HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L47 13637 (eyewear$4 OR (US-PGPUB; USPAT; |OR ON ON 2024/02/05
glasses$4 OR USOCR; FIT (AU, AP, 01:07 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND CA,CH,CN, CS, CU,
temple AND (speakers |CZ, DD, DE, DK, EA,

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

L48 1282 (eyewear$4 OR (US-PGPUB; USPAT; [OR ON ON 2024/02/05
glasses$4 OR USOCR; FIT (AU, AP, 01:07 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND CA,CH,CN, CSs, CU,

(temple SAME CZ, DD, DE, DK, EA,
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L49 316

L50 302

L51 302

(speakers WITH audio))

(eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND (circuit near10
board) AND (electric$4
WITH control$4) AND
(memor$4 OR stor$4)
AND (batter$4 near10
rechargeable) AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND partial$4
AND impair$4

(eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND (circuit near10
board) AND (electric$4
WITH control$4) AND
(memor$4 OR stor$4)
AND (batter$4 near10
rechargeable) AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND partial$4
AND impair$4 AND
compensat$4 AND
amplif$6

(eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame

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

(US-PGPUB; USPAT,
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/02/05
01:07 PM

2024/02/05
01:07 PM

2024/02/05
01:07 PM

05/15/2024 09:47:12 AM
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L52 3

L53 17

L54 103494

AND (circuit near10
board) AND (electric$4
WITH control$4) AND
(memor$4 OR stor$4)
AND (batter$4 near10
rechargeable) AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND partial$4
AND impair$4 AND
compensat$4 AND
amplif$6 AND
customiz$4

(eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND (circuit near10
board) AND (electric$4
WITH control$4) AND
(memor$4 OR stor$4)
AND (batter$4 near10
rechargeable) AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND partial$4
AND impair$4 AND
compensat$4 AND
(amplif$6 WITH
customiz$4)

"46304853".fmid.

(eyewear$4 OR

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

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

(US-PGPUB; USPAT;

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/02/05
01:07 PM

2024/02/05
01:07 PM

2024/02/05
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glasses$4 OR USOCR; FIT (AU, AP, 01:07 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND frame |CA, CH, CN, CS, CU,
AND circuit AND CZ, DD, DE, DK, EA,
control$4 AND EE, EP, ES, FI, FR, GB,
(memor$4 OR stor$4) [HR, HU, ID, IE, IL, IS,
AND batter$4 AND IT, JP, KR, LT, LU, LV,
connect$4 MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L55 82071 (eyewear$4 OR (US-PGPUB; USPAT; |OR ON ON 2024/02/05
glasses$4 OR USOCR; FIT (AU, AP, 01:07 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND frame [CA, CH, CN, CS, CU,

AND circuit AND CZ, DD, DE, DK, EA,
control$4 AND EE, EP, ES, FI, FR, GB,
(memor$4 OR stor$4) [HR, HU, ID, IE, IL, IS,
AND batter$4 AND IT,JP, KR, LT, LU, LV,
connect$4 AND MA, OA, RU, SU, WO,
communicat$4 AND MC, MD, MY, NL, NO,
(audio OR speak$4) NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L56 77662 (eyewear$4 OR (US-PGPUB; USPAT; [OR ON ON 2024/02/05
glasses$4 OR USOCR; FIT (AU, AP, 01:07 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND frame [CA, CH, CN, CS, CU,

AND circuit AND CZ, DD, DE, DK, EA,
control$4 AND EE, EP, ES, FI, FR, GB,
(memor$4 OR stor$4) |HR, HU, ID, IE, IL, IS,
AND batter$4 AND IT, JP, KR, LT, LU, LV,
connect$4 AND MA, OA, RU, SU, WO,
communicat$4 AND MC, MD, MY, NL, NO,
(audio OR speak$4) NZ, PH, PL, PT, RO,
AND wireless$4 RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L57 49408 (eyewear$4 OR (US-PGPUB; USPAT; [OR ON ON 2024/02/05
glasses$4 OR USOCR; FIT (AU, AP, 01:07 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND frame |CA, CH, CN, CS, CU,

AND circuit AND CZ, DD, DE, DK, EA,

control$4 AND EE, EP, ES, FI, FR, GB,

(memor$4 OR stor$4) |HR, HU, ID, IE, IL, IS,

AND batter$4 AND IT, JP, KR, LT, LU, LV,

connect$4 AND MA, OA, RU, SU, WO,

communicat$4 AND MC, MD, MY, NL, NO,
05/15/2024 09:47:12 AM Page 19 of 180
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(audio OR speak$4) NZ, PH, PL, PT, RO,

AND wireless$4 AND RS, SE, SG, SI, SK,

embed$4 TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L58 46211 (eyewear$4 OR (US-PGPUB; USPAT; [OR ON ON 2024/02/05
glasses$4 OR USOCR; FIT (AU, AP, 01:07 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND frame [CA, CH, CN, CS, CU,

AND circuit AND CZ, DD, DE, DK, EA,
control$4 AND EE, EP, ES, FI, FR, GB,
(memor$4 OR stor$4) [HR, HU, ID, IE, IL, IS,
AND batter$4 AND IT, JP, KR, LT, LU, LV,
connect$4 AND MA, OA, RU, SU, WO,
(communicat$4 near10 |MC, MD, MY, NL, NO,
wireless$4) AND (audio [NZ, PH, PL, PT, RO,
OR speak$4) AND RS, SE, SG, SI, SK,
embed$4 TH, TN, TR, TW, UA,
VN); FPRS; EPO,;
JPO; DERWENT;
IBM_TDB)

L59 17504 (eyewear$4 OR (US-PGPUB; USPAT; |OR ON ON 2024/02/05
glasses$4 OR USOCR; EPO; JPO; 01:07 PM
spetacl$4 OR DERWENT)
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)

AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone

L60 11615 (eyewear$4 OR (US-PGPUB; USPAT; |OR ON ON 2024/02/05
glasses$4 OR USOCR; EPO; JPO; 01:07 PM
spetacl$4 OR DERWENT)
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)

AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second

L61 3610 (eyewear$4 OR (US-PGPUB; USPAT; [OR ON ON 2024/02/05
glasses$4 OR USOCR; EPO; JPO; 01:07 PM
spetacl$4 OR DERWENT)
eyegalss$4) AND frame
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L62 1920

L63 1402

L64 722

AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND partial$4

(eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND (circuit near10
board) AND control$4
AND (memor$4 OR
stor$4) AND batter$4
AND connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND partial$4

(eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND (circuit near10
board) AND (electric$4
WITH control$4) AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND partial$4

(eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND (circuit near10
board) AND (electric$4
WITH control$4) AND
(memor$4 OR stor$4)
AND batter$4 AND

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/02/05
01:07 PM

2024/02/05
01:07 PM

2024/02/05
01:07 PM
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L65 710

L66 12657

connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND partial$4
AND rechargeable

(eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND (circuit near10
board) AND (electric$4
WITH control$4) AND
(memor$4 OR stor$4)
AND (batter$4 near10
rechargeable) AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND partial$4

L1 AND ((G02B27/017
OR G02B2027/0178
OR G02B27/0172 OR
G02B2027/014 OR
G02B2027/0138 OR
G02B2027/0187 OR
G02B27/0093 OR
G02B27/0176 OR
G02B2027/0118 OR
G02B2027/0134 OR
G02B27/0179 OR
G02B2027/0141 OR
G02B2027/0174 OR
G02B27/0101 OR
G02B27/01 OR
G02B2027/0132 OR
G02B2027/0127 OR
G02B2027/0123 OR
G02B30/24 OR
G02B2027/0156 OR
G02B2027/0112 OR
G02B2027/0147 OR
G02B27/0081 OR
G02B3/14 OR
G02B2027/011 OR
G02B2027/0185 OR
G02B6/005 OR
G02B30/34 OR

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT,;

USOCR; FIT (AU, AP,

AT, BE, BG, BR, BY,
CA, CH,CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,

IT, JP, KR, LT, LU, LV,

MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

OR

ON

ON

ON

ON

2024/02/05
01:07 PM

2024/02/05
01:07 PM
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G02B2027/0154 OR
G02B6/34 OR
G02B26/101 OR
G02B5/32 OR
G02B2027/0125 OR
G02B7/28 OR
G02B2027/0181 OR
G02B27/30 OR
G02B27/646 OR
G02B2027/015 OR
G02B27/02 OR
G02B6/0016 OR
G02B26/0833 OR
G02B30/00 OR
G02B5/30 OR
G02B27/4205 OR
G02B6/0038 OR
G02B30/25 OR
G02B26/001 OR
G02B13/0045 OR
G02B26/10 OR
G02B5/208 OR
G02B2027/0159 OR
G02B6/0036 OR
G02B6/0076 OR
G02B27/0075 OR
G02B7/09 OR
G02B2027/0152 OR
G02B27/022 OR
G02B2027/0116 OR
G02B27/0149 OR
G02B3/0081 OR
G02B2027/0169 OR
G02B6/0035 OR
G02B27/283 OR
G02B7/285 OR
G02B13/06 OR
G02B6/0065 OR
G02B7/08 OR
G02B5/3025 OR
G02B2027/012 OR
G02B27/0103 OR
G02B5/1857 OR
G02B6/00 OR
G02B2027/013 OR
G02B6/0023 OR
G02B30/27 OR
G02B27/00 OR
G02B6/0068 OR
G02B6/0055 OR
G02B27/028 OR
G02B7/023 OR
G02B2027/0114 OR
G02B26/005 OR
G02B2027/0161 OR
G02B26/105 OR
G02B7/04 OR
G02B7/102 OR
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G02B27/4272 OR
G02B6/0011 OR
G02B2027/0105 OR
G02B5/23 OR
G02B6/0088 OR
G02B7/12 OR
G02B7/02 OR
G02B6/003 OR
G02B3/0056 OR
G02B5/08 OR
G02B2027/0163 OR
G02B21/365 OR
G02B30/23 OR
G02B5/20 OR
G02B27/286 OR
G02B6/006 OR
G02B6/10 OR
G02B7/021 OR
G02B27/1086 OR
G02B6/0001 OR
G02B6/0018 OR
G02B3/0006 OR
G02B5/005 OR
G02B2027/0194 OR
G02B2027/0198 OR
G02B26/0816 OR
G02B27/42 OR
G02B6/0028 OR
G02B13/009 OR
G02B27/0018 OR
G02B30/40 OR
G02B6/0053 OR
G02B5/1866 OR
G02B9/64 OR
G02B13/004 OR
G02B19/0057 OR
G02B21/0012 OR
G02B26/004 OR
G02B27/4227 OR
G02B7/008 OR
G02B3/0062 OR
G02B5/1871 OR
G02B13/18 OR
G02B26/02 OR
G02B5/18 OR
G02B27/141 OR
G02B26/0875 OR
G02B27/0006 OR
G02B6/002 OR
G02B6/1226 OR
G02B9/60 OR
G02B2027/0158 OR
G02B3/12 OR
G02B5/223 OR
G02B6/0051 OR
G02B13/0035 OR
G02B2027/0107 OR
G02B21/06 OR
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G02B5/1823 OR
G02B5/201 OR
G02B5/3083 OR
G02B6/29325 OR
G02B9/62 OR
G02B13/02 OR
G02B2027/0136 OR
G02B26/06 OR
G02B2027/0143 OR
G02B1/002 OR
G02B1/11 OR
G02B2027/0129 OR
G02B26/00 OR
G02B6/124 OR
G02B26/0841 OR
G02B30/36 OR
G02B3/0075 OR
G02B5/0252 OR
G02B6/4206 OR
G02B19/0014 OR
G02B27/0955 OR
G02B5/1842 OR
G02B27/1026 OR
G02B6/0031 OR
G02B1/041 OR
G02B6/0026 OR
G02B7/002 OR
G02B13/0065 OR
G02B26/0808 OR
G02B26/0825 OR
G02B27/0189 OR
G02B27/106 OR
G02B30/52 OR
G02B13/14 OR
G02B23/18 OR
G02B27/0905 OR
G02B30/33 OR
G02B5/3016 OR
G02B1/02 OR
G02B2006/12107 OR
G02B25/02 OR
G02B26/026 OR
G02B9/34 OR
G02B27/0977 OR
G02B27/145 OR
G02B3/0043 OR
G02B9/12 OR
G02B2027/0183 OR
G02B27/0988 OR
G02B27/1066 OR
G02B30/35 OR
G02B6/0056 OR
G02B6/4204 OR
G02B13/00 OR
G02B17/086 OR
G02B25/001 OR
G02B25/004 OR
G02B27/0025 OR
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G02B27/48 OR
G02B30/56 OR
G02B6/0061 OR
G02B6/1221 OR
G02B27/102 OR
G02B6/1225 OR
G02B6/42 OR
G02B13/001 OR
G02B2006/12164 OR
G02B3/0037 OR
G02B6/0025 OR
G02B6/0045 OR
G02B6/0078 OR
G02B6/0083 OR
G02B6/12004 OR
G02B6/12007 OR
G02B7/06 OR
G02B27/44 OR
G02B30/30 OR
G02B6/0021 OR
G02B21/362 OR
G02B27/0994 OR
G02B27/10 OR
G02B6/0085 OR
G02B9/04 OR
G02B26/007 OR
G02B27/20 OR
G02B27/64 OR
G02B3/00 OR
G02B3/0031 OR
G02B3/02 OR
G02B3/08 OR
G02B30/31 OR
G02B7/003 OR
G02B2006/12147 OR
G02B21/025 OR
G02B23/125 OR
G02B6/13 OR
G02B6/32 OR
G02B13/0015 OR
G02B19/0042 OR
G02B27/0916 OR
G02B27/0972 OR
G02B30/26 OR
G02B5/1809 OR
G02B6/4214 OR
G02B1/045 OR
G02B2027/0109 OR
G02B2027/0196 OR
G02B27/0037 OR
G02B27/0068 OR
G02B27/1006 OR
G02B5/04 OR
G02B5/3058 OR
G02B6/0046 OR
G02B6/2848 OR
G02B7/34 OR
G02B13/007 OR
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G02B2003/0093 OR
G02B26/08 OR
G02B27/18 OR
G02B3/04 OR
G02B5/1861 OR
G02B6/2706 OR
G02B19/0028 OR
G02B2027/0145 OR
G02B27/143 OR
G02B27/58 OR
G02B27/62 OR
G02B3/0068 OR
G02B3/0087 OR
G02B5/10 OR
G02B5/28 OR
G02B6/0015 OR
G02B6/0073 OR
G02B6/122 OR
G02B6/125 OR
G02B6/4215 OR
G02B7/022 OR
G02B7/36 OR
G02B1/10 OR
G02B13/0075 OR
G02B17/08 OR
G02B19/0066 OR
G02B21/36 OR
G02B23/00 OR
G02B27/0961 OR
G02B27/144 OR
G02B30/10 OR
G02B5/00 OR
G02B5/1847 OR
G02B5/1852 OR
G02B6/0006 OR
G02B7/10 OR
G02B13/008 OR
G02B15/00 OR
G02B19/0023 OR
G02B19/0076 OR
G02B21/22 OR
G02B2207/101 OR
G02B3/005 OR
G02B6/001 OR
G02B6/0033 OR
G02B6/0058 OR
G02B6/02 OR
G02B7/028).cpc.)

L67 4141 L1 AND ( (G02C11/10 |(US-PGPUB; USPAT; |OR ON ON 2024/02/05
OR G02C7/101 OR USOCR; FIT (AU, AP, 01:07 PM
G02C7/083 OR AT, BE, BG, BR, BY,
G02C11/06 OR CA, CH, CN, CS, CU,
G02C7/04 OR Cz, DD, DE, DK, EA,
G02C11/00 OR EE, EP, ES, FI, FR, GB,
G02C11/04 OR HR, HU, ID, IE, IL, IS,
G02C5/143 OR IT, JP, KR, LT, LU, LV,
G02C7/02 OR MA, OA, RU, SU, WO,
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G02C5/14 OR
G02C7/06 OR
G02C7/08 OR
G02C7/102 OR
G02C5/146 OR
G02C2202/16 OR
G02C2202/20 OR
G02C7/049 OR
G02C7/022 OR
G02C5/22 OR
G02C2202/18 OR
G02C5/001 OR
G02C2202/22 OR
G02C7/081 OR
G02C2200/08 OR
G02C7/085 OR
G02C7/061 OR
G02C7/16 OR
G02C2200/02 OR
G02C5/16 OR
G02C7/066 OR
G02C7/12 OR
G02C2202/12 OR
G02C3/003 OR
G02C7/086 OR
G02C2202/24 OR
G02C9/00 OR
G02C5/02 OR
G02C5/12 OR
G02C7/10 OR
G02C7/041 OR
G02C7/104 OR
G02C11/08 OR
G02C13/003 OR
G02C7/088 OR
G02C1/00 OR
G02C5/20 OR
G02C9/04 OR
G02C7/00 OR
G02C2202/10 OR
G02C5/008 OR
G02C1/06 OR
G02C5/2209 OR
G02C5/124 OR
G02C11/02 OR
G02C13/001 OR
G02C5/10 OR
G02C5/2227 OR
G02C7/105 OR
G02C13/005 OR
G02C2200/10 OR
G02C13/00 OR
G02C2200/06 OR
G02C5/2254 OR
G02C5/006 OR
G02C5/126 OR
G02C1/10 OR
G02C5/04 OR

MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
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L68 9842

G02C5/2218 OR
G02C5/2272 OR
G02C9/02 OR
G02C2200/18 OR
G02C5/122 OR
G02C7/108 OR
G02C3/04 OR
G02C5/00 OR
G02C7/021 OR
G02C5/08 OR
G02C7/027).cpc.)

L2 AND ( (G02B27/017
OR G02B2027/0178
OR G02B27/0172 OR
G02B2027/014 OR
G02B2027/0138 OR
G02B2027/0187 OR
G02B27/0093 OR
G02B27/0176 OR
G02B2027/0118 OR
G02B2027/0134 OR
G02B2027/0141 OR
G02B27/0179 OR
G02B27/0101 OR
G02B27/01 OR
G02B2027/0127 OR
G02B2027/0174 OR
G02B2027/0132 OR
G02B2027/0123 OR
G02B2027/0156 OR
G02B2027/0147 OR
G02B27/0081 OR
G02B2027/0185 OR
G02B2027/0112 OR
G02B2027/011 OR
G02B6/34 OR
G02B6/005 OR
G02B2027/0154 OR
G02B26/101 OR
G02B27/646 OR
G02B3/14 OR
G02B2027/0125 OR
G02B2027/0181 OR
G02B13/0045 OR
G02B26/001 OR
G02B6/0016 OR
G02B27/30 OR
G02B30/34 OR
G02B5/30 OR
G02B6/0038 OR
G02B6/0036 OR
G02B7/09 OR
G02B2027/015 OR
G02B27/0075 OR
G02B27/4205 OR
G02B5/208 OR
G02B27/022 OR

(US-PGPUB; USPAT,
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2024/02/05
01:07 PM

05/15/2024 09:47:12 AM
Workspace: 18597874—5-15-24

Apple Inc.

Exhibit 1015

Page 29 of 190
JL

Page 2226




G02B7/08 OR
G02B6/0035 OR
G02B2027/012 OR
G02B5/1857 OR
G02B6/0076 OR
G02B2027/0169 OR
G02B2027/0152 OR
G02B27/283 OR
G02B2027/0159 OR
G02B26/0833 OR
G02B13/06 OR
G02B26/10 OR
G02B5/3025 OR
G02B27/02 OR
G02B27/028 OR
G02B30/24 OR
G02B27/4272 OR
G02B5/32 OR
G02B6/0065 OR
G02B27/0149 OR
G02B2027/0114 OR
G02B6/00 OR
G02B7/04 OR
G02B6/0068 OR
G02B27/286 OR
G02B6/10 OR
G02B2027/0116 OR
G02B26/105 OR
G02B6/0088 OR
G02B2027/0161 OR
G02B30/27 OR
G02B5/08 OR
G02B6/0001 OR
G02B2027/0105 OR
G02B21/365 OR
G02B6/0011 OR
G02B6/0023 OR
G02B5/1866 OR
G02B7/023 OR
G02B27/42 OR
G02B30/40 OR
G02B27/00 OR
G02B27/0018 OR
G02B7/021 OR
G02B7/102 OR
G02B7/12 OR
G02B9/64 OR
G02B2027/0198 OR
G02B27/4227 OR
G02B6/0053 OR
G02B6/0055 OR
G02B7/02 OR
G02B3/0006 OR
G02B5/1871 OR
G02B6/003 OR
G02B13/009 OR
G02B13/18 OR
G02B2027/0163 OR

05/15/2024 09:47:12 AM

Workspace: 18597874—5-15-24

Apple Inc.

Exhibit 1015

Page 30 of 190
JL

Page 2227




G02B13/004 OR
G02B26/005 OR
G02B7/008 OR
G02B3/0062 OR
G02B9/60 OR
G02B3/0056 OR
G02B6/0028 OR
G02B27/1086 OR
G02B5/1823 OR
G02B6/29325 OR
G02B9/62 OR
G02B13/0035 OR
G02B13/02 OR
G02B21/06 OR
G02B26/0875 OR
G02B30/00 OR
G02B6/0018 OR
G02B6/006 OR
G02B2027/0136 OR
G02B5/18 OR
G02B5/3083 OR
G02B26/004 OR
G02B30/23 OR
G02B5/005 OR
G02B6/0051 OR
G02B7/28 OR
G02B3/0075 OR
G02B2027/0107 OR
G02B2027/013 OR
G02B2027/0194 OR
G02B5/1842 OR
G02B5/20 OR
G02B6/002 OR
G02B21/0012 OR
G02B26/06 OR
G02B27/0103 OR
G02B2027/0129 OR
G02B26/0841 OR
G02B3/12 OR
G02B1/002 OR
G02B1/11 OR
G02B30/25 OR
G02B5/201 OR
G02B2027/0143 OR
G02B27/0955 OR
G02B6/0026 OR
G02B9/34 OR
G02B1/041 OR
G02B13/14 OR
G02B26/026 OR
G02B26/0825 OR
G02B27/0977 OR
G02B3/0043 OR
G02B5/223 OR
G02B9/12 OR
G02B2027/0183 OR
G02B26/02 OR
G02B30/56 OR
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G02B2027/0158 OR
G02B26/00 OR
G02B6/0031 OR
G02B6/0056 OR
G02B6/4204 OR
G02B13/00 OR
G02B27/0025 OR
G02B5/3016 OR
G02B6/0078 OR
G02B19/0057 OR
G02B6/0083 OR
G02B6/0085 OR
G02B9/04 OR
G02B13/0065 OR
G02B17/086 OR
G02B26/007 OR
G02B27/10 OR
G02B30/52 OR
G02B6/0021 OR
G02B21/025 OR
G02B3/0031 OR
G02B30/31 OR
G02B30/35 OR
G02B30/36 OR
G02B7/002 OR
G02B26/0816 OR
G02B27/0916 OR
G02B3/08 OR
G02B7/003 OR
G02B27/0037 OR
G02B27/44 OR
G02B3/0037 OR
G02B6/0025 OR
G02B6/0061 OR
G02B13/001 OR
G02B13/0015 OR
G02B13/007 OR
G02B27/0006 OR
G02B27/48 OR
G02B3/02 OR
G02B30/33 OR
G02B6/2706 OR
G02B6/32 OR
G02B2027/0145 OR
G02B26/08 OR
G02B27/64 OR
G02B5/04 OR
G02B6/0045 OR
G02B6/124 OR
G02B19/0066 OR
G02B21/36 OR
G02B21/362 OR
G02B27/102 OR
G02B3/00 OR
G02B3/0068 OR
G02B5/1847 OR
G02B5/1852 OR
G02B6/12007 OR
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G02B6/122 OR
G02B13/008 OR
G02B19/0076 OR
G02B23/18 OR
G02B27/0189 OR
G02B27/20 OR
G02B27/62 OR
G02B3/04 OR
G02B30/10 OR
G02B5/1861 OR
G02B5/23 OR
G02B6/0033 OR
G02B6/0046 OR
G02B7/34 OR
G02B13/003 OR
G02B15/142 OR
G02B19/009 OR
G02B2003/0093 OR
G02B2027/0196 OR
G02B25/001 OR
G02B27/0972 OR
G02B27/1033 OR
G02B27/141 OR
G02B27/425 OR
G02B30/30 OR
G02B6/0006 OR
G02B6/0008 OR
G02B6/0073 OR
G02B6/009 OR
G02B6/02085 OR
G02B6/29316 OR
G02B6/29328 OR
G02B6/4206 OR
G02B6/443 OR
G02B6/4471 OR
G02B7/028 OR
G02B9/36 OR
G02B1/10 OR
G02B13/002 OR
G02B13/006 OR
G02B15/00 OR
G02B15/10 OR
G02B15/20 OR
G02B17/0605 OR
G02B19/0028 OR
G02B19/0047 OR
G02B2027/0109 OR
G02B27/04 OR
G02B27/144 OR
G02B3/0087 OR
G02B30/50 OR
G02B5/10 OR
G02B7/10 OR
G02B13/0055 OR
G02B13/04 OR
G02B17/06 OR
G02B17/08 OR
G02B27/0961 OR
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L69

2404

G02B27/281 OR
G02B5/0252 OR
G02B5/12 OR
G02B5/1809 OR
G02B5/26 OR
G02B5/281 OR
G02B6/001 OR
G02B6/02 OR
G02B6/105 OR
G02B7/182 OR
G02B7/36).cpc.)

L2 AND ( (G02C11/10
OR G02C11/06 OR
G02C7/04 OR
G02C7/101 OR
G02C11/00 OR
G02C5/143 OR
G02C5/14 OR
G02C7/083 OR
G02C11/04 OR
G02C5/001 OR
G02C5/146 OR
G02C2200/02 OR
G02C3/003 OR
G02C5/16 OR
G02C5/22 OR
G02C7/086 OR
G02C5/02 OR
G02C7/06 OR
G02C2200/08 OR
G02C7/16 OR
G02C7/02 OR
G02C5/20 OR
G02C9/00 OR
G02C5/12 OR
G02C7/00 OR
G02C7/085 OR
G02C13/003 OR
G02C9/04 OR
G02C7/08 OR
G02C7/081 OR
G02C2202/10 OR
G02C7/12 OR
G02C2200/10 OR
G02C2202/24 OR
G02C7/049 OR
G02C5/124 OR
G02C5/2227 OR
G02C5/2254 OR
G02C1/00 OR
G02C1/06 OR
G02C1/10 OR
G02C2200/06 OR
G02C2200/18 OR
G02C7/102 OR
G02C11/08 OR
G02C7/104 OR

(US-PGPUB; USPAT,
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2024/02/05
01:07 PM
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L70 5079

G02C2202/22 OR
G02C5/2209 OR
G02C5/2218 OR
G02C7/088 OR
G02C7/105 OR
G02C3/006 OR
G02C7/021 OR
G02C9/02 OR
G02C11/02 OR
G02C5/2263 OR
G02C2200/26 OR
G02C5/122 OR
G02C7/10).cpc.)

L4 AND ( (G02B27/017
OR G02B2027/0178
OR G02B27/0172 OR
G02B2027/014 OR
G02B2027/0138 OR
G02B2027/0187 OR
G02B27/0093 OR
G02B27/0176 OR
G02B2027/0134 OR
G02B2027/0141 OR
G02B27/01 OR
G02B2027/0118 OR
G02B27/0179 OR
G02B27/0101 OR
G02B2027/0127 OR
G02B2027/0174 OR
G02B2027/0132 OR
G02B2027/0123 OR
G02B2027/0156 OR
G02B2027/0185 OR
G02B2027/0147 OR
G02B6/34 OR
G02B26/001 OR
G02B13/0045 OR
G02B27/0081 OR
G02B26/101 OR
G02B27/646 OR
G02B6/005 OR
G02B2027/0112 OR
G02B2027/0125 OR
G02B27/022 OR
G02B30/34 OR
G02B27/0075 OR
G02B2027/0169 OR
G02B7/09 OR
G02B2027/0181 OR
G02B13/06 OR
G02B27/028 OR
G02B2027/0154 OR
G02B5/208 OR
G02B27/4205 OR
G02B5/30 OR
G02B6/0035 OR
G02B26/0833 OR

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2024/02/05
01:07 PM

05/15/2024 09:47:12 AM
Workspace: 18597874—5-15-24

Apple Inc.

Exhibit 1015

Page 35 of 190
JL

Page 2232




G02B5/3025 OR
G02B27/283 OR
G02B6/0036 OR
G02B6/0038 OR
G02B6/0076 OR
G02B6/10 OR
G02B6/0001 OR
G02B2027/012 OR
G02B2027/011 OR
G02B27/286 OR
G02B2027/0114 OR
G02B27/42 OR
G02B5/32 OR
G02B7/023 OR
G02B2027/0105 OR
G02B27/4227 OR
G02B3/14 OR
G02B9/64 OR
G02B30/24 OR
G02B6/0016 OR
G02B6/0023 OR
G02B7/08 OR
G02B13/004 OR
G02B27/0018 OR
G02B27/30 OR
G02B7/021 OR
G02B5/08 OR
G02B6/0068 OR
G02B9/60 OR
G02B7/02 OR
G02B27/02 OR
G02B27/00 OR
G02B30/40 OR
G02B7/008 OR
G02B6/0053 OR
G02B26/10 OR
G02B26/105 OR
G02B27/1086 OR
G02B5/1823 OR
G02B5/1857 OR
G02B5/1866 OR
G02B5/1871 OR
G02B6/29325 OR
G02B9/62 OR
G02B2027/0161 OR
G02B5/005 OR
G02B13/02 OR
G02B13/009 OR
G02B7/102 OR
G02B2027/0159 OR
G02B30/00 OR
G02B2027/015 OR
G02B3/0006 OR
G02B6/0055 OR
G02B6/0088 OR
G02B2027/0136 OR
G02B21/365 OR
G02B6/003 OR
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G02B2027/0194 OR
G02B2027/0198 OR
G02B6/0011 OR
G02B6/0065 OR
G02B7/04 OR
G02B2027/0163 OR
G02B21/06 OR
G02B5/3083 OR
G02B9/34 OR
G02B13/18 OR
G02B27/0977 OR
G02B6/00 OR
G02B2027/013 OR
G02B27/0149 OR
G02B27/4272 OR
G02B2027/0152 OR
G02B5/201 OR
G02B6/0051 OR
G02B1/002 OR
G02B5/20 OR
G02B7/12 OR
G02B26/0841 OR
G02B27/0025 OR
G02B27/0955 OR
G02B1/041 OR
G02B26/005 OR
G02B30/56 OR
G02B2027/0183 OR
G02B27/0103 OR
G02B13/0065 OR
G02B26/00 OR
G02B26/007 OR
G02B26/026 OR
G02B30/23 OR
G02B30/52 OR
G02B7/28 OR
G02B2027/0116 OR
G02B6/0018 OR
G02B6/002 OR
G02B6/0028 OR
G02B6/0078 OR
G02B9/04 OR
G02B19/0057 OR
G02B27/0916 OR
G02B5/3016 OR
G02B2027/0107 OR
G02B2027/0129 OR
G02B3/02 OR
G02B5/223 OR
G02B6/0056 OR
G02B6/2706 OR
G02B13/00 OR
G02B13/001 OR
G02B13/0035 OR
G02B26/004 OR
G02B30/27 OR
G02B6/0021 OR
G02B2027/0143 OR
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G02B26/0825 OR
G02B3/00 OR
G02B3/08 OR
G02B6/32 OR
G02B7/002 OR
G02B13/0015 OR
G02B13/008 OR
G02B27/0037 OR
G02B30/35 OR
G02B6/0031 OR
G02B6/0033 OR
G02B1/11 OR
G02B13/003 OR
G02B13/14 OR
G02B19/009 OR
G02B26/0816 OR
G02B27/0006 OR
G02B27/10 OR
G02B27/102 OR
G02B3/0037 OR
G02B3/0056 OR
G02B30/36 OR
G02B5/04 OR
G02B5/18 OR
G02B6/0006 OR
G02B6/0008 OR
G02B6/0025 OR
G02B6/009 OR
G02B6/12007 OR
G02B6/29316 OR
G02B6/29328 OR
G02B6/4204 OR
G02B6/443 OR
G02B6/4471 OR
G02B9/36 OR
G02B13/002 OR
G02B13/006 OR
G02B15/142 OR
G02B17/0605 OR
G02B2027/0145 OR
G02B27/141 OR
G02B27/64 OR
G02B3/0068 OR
G02B6/0073 OR
G02B7/10 OR
G02B9/12 OR
G02B17/086 OR
G02B27/425 OR
G02B27/48 OR
G02B3/12 OR
G02B30/25 OR
G02B5/26 OR
G02B6/006 OR
G02B6/0083 OR
G02B6/105 OR
G02B6/124 OR
G02B7/003 OR
G02B7/182 OR
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G02B27/0068 OR
G02B27/0972 OR
G02B27/144 OR
G02B5/23 OR
G02B6/001 OR
G02B6/0046 OR
G02B13/04 OR
G02B15/10 OR
G02B17/08 OR
G02B2027/0196 OR
G02B26/08 OR
G02B27/0961 OR
G02B27/1033 OR
G02B27/281 OR
G02B3/0087 OR
G02B30/10 OR
G02B5/124 OR
G02B6/0015 OR
G02B6/0086 OR
G02B6/02066 OR
G02B6/29356 OR
G02B6/325 OR
G02B6/4206 OR
G02B7/285 OR
G02B13/0005 OR
G02B13/0055 OR
G02B2003/0093 OR
G02B2027/0109 OR
G02B23/00 OR
G02B25/001 OR
G02B27/005 OR
G02B27/04 OR
G02B27/149 OR
G02B27/62 OR
G02B30/31 OR
G02B5/1809 OR
G02B5/1842 OR
G02B5/1847 OR
G02B5/206 OR
G02B6/0026 OR
G02B6/0045 OR
G02B6/122 OR
G02B6/1221 OR

G02B6/274 OR
G02B6/2766 OR
G02B6/42).cpc.)
L71 1210 L4 AND ((G02C11/10 |(US-PGPUB; USPAT; |OR ON ON 2024/02/05
OR G02C11/06 OR USOCR; FIT (AU, AP, 01:07 PM
G02C7/04 OR AT, BE, BG, BR, BY,
G02C11/00 OR CA, CH, CN, CS, CU,
G02C7/101 OR CZ, DD, DE, DK, EA,
G02C5/14 OR EE, EP, ES, FI, FR, GB,
G02C5/143 OR HR, HU, ID, IE, IL, IS,
G02C5/001 OR IT, JP, KR, LT, LU, LV,
G02C5/146 OR MA, OA, RU, SU, WO,
G02C2200/02 OR MC, MD, MY, NL, NO,
G02C3/003 OR Nz, PH, PL, PT, RO,
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G02C5/22 OR
G02C11/04 OR
G02C7/083 OR
G02C5/16 OR
G02C2200/08 CR
G02C5/12 OR
G02C7/00 OR
G02C9/00 OR
G02C7/081 OR
G02C5/02 OR
G02C7/02 OR
G02C2200/10 OR
G02C7/049 OR
G02C7/086 OR
G02C7/12 OR
G02C7/08 OR
G02C9/04 OR
G02C7/16 OR
G02C1/00 OR
G02C1/10 OR
G02C7/06 OR
G02C1/06 OR
G02C7/104 OR
G02C5/20 OR
G02C2202/10 CR
G02C7/021 OR
G02C7/085 OR
G02C9/02 OR
G02C7/105 CR
G02C5/006 OR
G02C5/045 OR
G02C7/022 OR
G02C7/041 OR
G02C7/10).cpc.)

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

L72 9435 L17 AND ( (US-PGPUB; USPAT; [OR ON ON 2024/02/05
(G02B27/017 OR USOCR; FIT (AU, AP, 01:07 PM
G02B2027/0178 OR  |AT, BE, BG, BR, BY,
G02B27/0172 OR CA, CH, CN, CS, CU,
G02B2027/014 OR CZz, DD, DE, DK, EA,
G02B2027/0138 OR  |EE, EP, ES, FI, FR, GB,
G02B2027/0187 OR  [HR, HU, ID, IE, IL, IS,
G02B27/0093 OR IT, JP, KR, LT, LU, LV,
G02B27/0176 OR MA, OA, RU, SU, WO,
G02B2027/0141 OR  |MC, MD, MY, NL, NO,
G02B2027/0134 OR  |NZ, PH, PL, PT, RO,
G02B27/01 OR RS, SE, SG, SI, SK,
G02B27/0179 OR TH, TN, TR, TW, UA,
G02B27/0101 OR VN); FPRS; EPO;
G02B2027/0127 OR  |JPO; DERWENT;
G02B2027/0118 OR  |IBM_TDB)
G02B2027/0174 OR
G02B2027/0132 OR
G02B2027/0185 OR
G02B2027/0156 OR
G02B2027/0123 OR
G02B26/001 OR
G02B13/0045 OR
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G02B6/34 OR
G02B27/0081 OR
G02B2027/0147 OR
G02B26/101 OR
G02B6/005 OR
G02B2027/0112 OR
G02B27/646 OR
G02B27/022 OR
G02B30/34 OR
G02B2027/0125 OR
G02B2027/0169 OR
G02B7/09 OR
G02B13/06 OR
G02B2027/0181 OR
G02B27/028 OR
G02B2027/0154 OR
G02B27/0075 OR
G02B5/208 OR
G02B27/4205 OR
G02B6/0036 OR
G02B6/0038 OR
G02B27/283 OR
G02B6/0076 OR
G02B5/3025 OR
G02B6/10 OR
G02B6/0001 OR
G02B2027/012 OR
G02B2027/0114 OR
G02B27/42 OR
G02B5/32 OR
G02B7/023 OR
G02B26/0833 OR
G02B27/4227 OR
G02B2027/0105 OR
G02B6/0035 OR
G02B9/64 OR
G02B5/30 OR
G02B13/004 OR
G02B27/0018 OR
G02B27/30 OR
G02B30/24 OR
G02B5/08 OR
G02B6/0016 OR
G02B6/0023 OR
G02B6/0068 OR
G02B9/60 OR
G02B27/286 OR
G02B7/02 OR
G02B7/021 OR
G02B2027/011 OR
G02B27/02 OR
G02B30/40 OR
G02B7/008 OR
G02B26/10 OR
G02B26/105 OR
G02B27/1086 OR
G02B5/1823 OR
G02B5/1857 OR
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G02B5/1866 OR
G02B5/1871 OR
G02B6/0053 OR
G02B6/29325 OR
G02B7/08 OR
G02B9/62 OR
G02B5/005 OR
G02B13/02 OR
G02B7/102 OR
G02B2027/0161 OR
G02B3/14 OR
G02B2027/0159 OR
G02B27/00 OR
G02B30/00 OR
G02B2027/015 OR
G02B21/365 OR
G02B6/0055 OR
G02B6/0088 OR
G02B13/009 OR
G02B2027/0198 OR
G02B7/04 OR
G02B2027/0136 OR
G02B2027/0163 OR
G02B2027/0194 OR
G02B21/06 OR
G02B6/0011 OR
G02B6/0065 OR
G02B9/34 OR
G02B13/18 OR
G02B2027/013 OR
G02B27/0149 OR
G02B27/0977 OR
G02B5/3083 OR
G02B5/201 OR
G02B6/0051 OR
G02B1/002 OR
G02B3/0006 OR
G02B5/20 OR
G02B26/0841 OR
G02B27/0955 OR
G02B7/12 OR
G02B1/041 OR
G02B2027/0152 OR
G02B27/0025 OR
G02B2027/0183 OR
G02B26/005 OR
G02B27/0103 OR
G02B27/4272 OR
G02B6/00 OR
G02B13/0065 OR
G02B26/00 OR
G02B26/007 OR
G02B26/026 OR
G02B30/23 OR
G02B30/52 OR
G02B2027/0116 OR
G02B30/56 OR
G02B6/0078 OR
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G02B9/04 OR
G02B19/0057 OR
G02B27/0916 OR
G02B6/0028 OR
G02B6/003 OR
G02B2027/0107 OR
G02B6/0018 OR
G02B6/002 OR
G02B2027/0129 OR
G02B3/02 OR
G02B5/3016 OR
G02B6/0056 OR
G02B13/0035 OR
G02B6/0021 OR
G02B6/2706 OR
G02B13/00 OR
G02B26/004 OR
G02B3/08 OR
G02B13/0015 OR
G02B13/008 OR
G02B2027/0143 OR
G02B27/0037 OR
G02B6/0031 OR
G02B6/0033 OR
G02B7/002 OR
G02B7/28 OR
G02B13/003 OR
G02B13/14 OR
G02B19/009 OR
G02B27/0006 OR
G02B27/102 OR
G02B3/00 OR
G02B3/0037 OR
G02B3/0056 OR
G02B30/36 OR
G02B5/04 OR
G02B5/223 OR
G02B6/0025 OR
G02B6/009 OR
G02B6/12007 OR
G02B6/29316 OR
G02B6/29328 OR
G02B9/36 OR
G02B1/11 OR
G02B13/002 OR
G02B15/142 OR
G02B2027/0145 OR
G02B27/141 OR
G02B3/0068 OR
G02B6/0073 OR
G02B9/12 OR
G02B13/001 OR
G02B13/006 OR
G02B17/086 OR
G02B27/425 OR
G02B27/48 OR
G02B27/64 OR
G02B3/12 OR
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G02B30/25 OR
G02B30/35 OR
G02B5/18 OR
G02B6/0083 OR
G02B6/124 OR
G02B6/32 OR
G02B7/10 OR
G02B7/182 OR
G02B26/0816 OR
G02B27/0068 OR
G02B27/0972 OR
G02B27/10 OR
G02B5/26 OR
G02B6/001 OR
G02B6/006 OR
G02B7/003 OR
G02B13/04 OR
G02B15/10 OR
G02B17/08 OR
G02B26/08 OR
G02B27/0961 OR
G02B27/281 OR
G02B3/0087 OR
G02B5/124 OR
G02B6/0015 OR
G02B6/0046 OR
G02B6/0086 OR
G02B6/29356 OR
G02B6/4206 OR
G02B13/0055 OR
G02B17/0605 OR
G02B2003/0093 OR
G02B2027/0109 OR
G02B23/00 OR
G02B25/001 OR
G02B27/005 OR
G02B27/62 OR
G02B30/27 OR
G02B30/31 OR
G02B5/1809 OR
G02B5/1842 OR
G02B5/1847 OR
G02B5/206 OR
G02B5/23 OR
G02B6/0026 OR
G02B6/0045 OR
G02B6/122 OR
G02B6/1221 OR
G02B6/42 OR
G02B7/285).cpc.)

L73 2195 L17 AND ( (G02C11/10 |(US-PGPUB; USPAT; |OR ON ON 2024/02/05
OR G02C11/06 OR USOCR; FIT (AU, AP, 01:07 PM
G02C7/04 OR AT, BE, BG, BR, BY,
G02C11/00 OR CA, CH, CN, CS, CU,
G02C5/14 OR Cz, DD, DE, DK, EA,
G02C7/101 OR EE, EP, ES, FI, FR, GB,
G02C5/143 OR HR, HU, ID, IE, IL, IS,
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L74 2462

G02C5/001 OR
G02C3/003 OR
G02C5/146 OR
G02C2200/02 OR
G02C5/22 OR
G02C11/04 OR
G02C5/16 OR
G02C7/083 OR
G02C2200/08 OR
G02C5/12 OR
G02C9/00 OR
G02C5/02 OR
G02C2200/10 OR
G02C7/081 OR
G02C7/086 OR
G02C7/00 OR
G02C7/02 OR
G02C9/04 OR
G02C7/16 OR
G02C7/049 OR
G02C1/00 OR
G02C1/10 OR
G02C7/06 OR
G02C7/08 OR
G02C1/06 OR
G02C5/20 OR
G02C7/021 OR
G02C7/12 OR
G02C2202/10 OR
G02C7/085 OR
G02C5/006 OR
G02C9/02 OR
G02C5/045 OR
G02C7/10 OR
G02C7/104).cpc.)

L30 AND (
(G02B27/017 OR
G02B2027/0178 OR
G02B27/0172 OR
G02B2027/014 OR
G02B2027/0138 OR
G02B27/0093 OR
G02B2027/0187 OR
G02B27/0176 OR
G02B2027/0127 OR
G02B27/0101 OR
G02B2027/0118 OR
G02B2027/0134 OR
G02B2027/0141 OR
G02B27/0179 OR
G02B2027/0156 OR
G02B2027/0174 OR
G02B2027/0132 OR
G02B6/34 OR
G02B2027/0123 OR
G02B2027/0185 OR
G02B27/01 OR

IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

OR

ON

ON

2024/02/05
01:07 PM
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G02B2027/0147 OR
G02B27/4205 OR
G02B26/101 OR
G02B27/4227 OR
G02B6/10 OR
G02B2027/0105 OR
G02B27/42 OR
G02B26/001 OR
G02B27/0081 OR
G02B2027/0112 OR
G02B13/0045 OR
G02B2027/0169 OR
G02B6/0001 OR
G02B27/0075 OR
G02B2027/0125 OR
G02B27/028 OR
G02B27/646 OR
G02B6/0035 OR
G02B27/022 OR
G02B5/30 OR
G02B6/005 OR
G02B2027/0181 OR
G02B2027/012 OR
G02B26/0833 OR
G02B27/283 OR
G02B6/0038 OR
G02B13/06 OR
G02B6/0036 OR
G02B2027/011 OR
G02B3/14 OR
G02B5/3025 OR
G02B2027/0161 OR
G02B7/09 OR
G02B2027/0114 OR
G02B27/286 OR
G02B27/30 OR
G02B5/32 OR
G02B6/0016 OR
G02B2027/0154 OR
G02B27/0018 OR
G02B6/0023 OR
G02B6/0076 OR
G02B5/3083 OR
G02B6/003 OR
G02B26/105 OR
G02B5/208 OR
G02B7/008 OR
G02B2027/0194 OR
G02B6/0068 OR
G02B9/60 OR
G02B9/64 OR
G02B27/1086 OR
G02B30/34 OR
G02B5/005 OR
G02B5/1823 OR
G02B5/1857 OR
G02B5/1866 OR
G02B5/1871 OR
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G02B6/0055 OR
G02B6/29325 OR
G02B7/08 OR
G02B13/004 OR
G02B13/009 OR
G02B2027/015 OR
G02B27/0977 OR
G02B5/08 OR
G02B19/0057 OR
G02B27/0916 OR
G02B6/00 OR
G02B6/0053 OR
G02B7/102 OR
G02B13/02 OR
G02B2027/013 OR
G02B2027/0136 OR
G02B26/10 OR
G02B27/0103 OR
G02B27/0149 OR
G02B30/56 OR
G02B27/0025 OR
G02B27/4272 OR
G02B30/27 OR
G02B30/52 OR
G02B6/0088 OR
G02B9/62 OR
G02B13/0065 OR
G02B30/00 OR
G02B6/0006 OR
G02B6/0008 OR
G02B6/4204 OR
G02B6/443 OR
G02B6/4471 OR
G02B7/023 OR
G02B2027/0145 OR
G02B2027/0159 OR
G02B2027/0163 OR
G02B3/0006 OR
G02B6/0065 OR
G02B7/02 OR
G02B7/04 OR
G02B7/12 OR
G02B1/002 OR
G02B17/086 OR
G02B2027/0152 OR
G02B21/365 OR
G02B26/0816 OR
G02B27/02 OR
G02B30/35 OR
G02B5/04 OR
G02B5/3016 OR
G02B6/0018 OR
G02B6/0031 OR
G02B6/0078 OR
G02B6/105 OR
G02B7/003 OR
G02B7/021 OR
G02B9/34 OR
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G02B1/041 OR
G02B15/10 OR
G02B26/005 OR
G02B27/00 OR
G02B27/0955 OR
G02B27/10 OR
G02B27/1033 OR
G02B6/002 OR
G02B6/0051 OR
G02B6/124 OR
G02B13/001 OR
G02B13/0035 OR
G02B2027/0109 OR
G02B2027/0183 OR
G02B21/06 OR
G02B26/00 OR
G02B26/0841 OR
G02B27/141 OR
G02B27/425 OR
G02B3/0087 OR
G02B5/1809 OR
G02B5/1847 OR
G02B6/0026 OR
G02B6/02066 OR
G02B6/122 OR
G02B6/1221 OR
G02B6/274 OR
G02B6/2766 OR
G02B9/04 OR
G02B13/008 OR
G02B13/14 OR
G02B2027/0107 OR
G02B2027/0143 OR
G02B26/004 OR
G02B26/007 OR
G02B27/0037 OR
G02B5/18 OR
G02B5/20 OR
G02B5/201 OR
G02B6/0021 OR
G02B6/0056 OR
G02B6/32 OR
G02B7/002 OR
G02B9/36 OR
G02B13/00 OR
G02B13/00156 OR
G02B13/003 OR
G02B13/04 OR
G02B13/18 OR
G02B15/142 OR
G02B19/009 OR
G02B2027/0116 OR
G02B27/0972 OR
G02B27/281 OR
G02B27/64 OR
G02B3/00 OR
G02B30/10 OR
G02B30/24 OR
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G02B30/26 OR
G02B5/26 OR
G02B6/0028 OR
G02B6/0045 OR
G02B6/0046 OR
G02B6/0073 OR
G02B6/0083 OR
G02B6/009 OR
G02B9/12 OR
G02B13/006 OR
G02B17/0605 OR
G02B2003/0093 OR
G02B2027/0198 OR
G02B2207/113 OR
G02B25/001 OR
G02B26/103 OR
G02B27/0944 OR
G02B27/1046 OR
G02B27/4294 OR
G02B27/58 OR
G02B3/0056 OR
G02B3/08 OR
G02B3/12 OR
G02B5/124 OR
G02B5/223 OR
G02B5/3058 OR
G02B6/0025 OR
G02B6/0033 OR
G02B6/0061 OR
G02B6/12009 OR
G02B6/29356 OR
G02B7/10 OR
G02B1/00 OR
G02B1/10 OR
G02B1/11 OR
G02B13/002 OR
G02B13/007 OR
G02B15/1421 OR
G02B15/143503 OR
G02B15/144105 OR
G02B15/144113 OR
G02B15/1451 OR
G02B15/26 OR
G02B19/0014 OR
G02B19/0076 OR
G02B2027/0129 OR
G02B2027/019 OR
G02B2027/0196 OR
G02B21/0012 OR
G02B2207/115 OR
G02B23/00 OR
G02B23/18 OR
G02B26/023 OR
G02B26/0808 OR
G02B26/085 OR
G02B26/0858 OR
G02B26/0875 OR
G02B27/0189 OR
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G02B27/024 OR
G02B27/144 OR
G02B27/149 OR
G02B27/28 OR
G02B27/288 OR
G02B27/44 OR
G02B27/48 OR
G02B3/005 OR
G02B30/22 OR
G02B30/36 OR
G02B30/50 OR
G02B5/0284 OR
G02B5/1842 OR
G02B5/1876 OR
G02B5/22 OR
G02B5/23 OR
G02B6/0011 OR
G02B6/0015 OR
G02B6/0048 OR
G02B6/0058 OR
G02B6/006 OR
G02B6/0086 OR
G02B6/02 OR
G02B6/06 OR
G02B6/12019 OR
G02B6/27 OR
G02B6/4206 OR
G02B7/005 OR
G02B7/028 OR
G02B7/105 OR
G02B7/1821 OR
G02B7/1822 OR
G02B7/1824 OR
G02B7/28 OR
G02B7/285 OR
G02B7/346 OR

G02B7/38 OR
G02B9/18).cpc.)

L75 622 L30 AND ( (G02C11/10 [(US-PGPUB; USPAT; [OR ON ON 2024/02/05
OR G02C11/06 OR USOCR; EPO; JPO; 01:07 PM
G02C7/04 OR DERWENT)

G02C5/143 OR
G02C11/00 OR
G02C5/146 OR
G02C5/001 OR
G02C5/14 OR
G02C7/101 OR
G02C3/003 OR
G02C2200/08 OR
G02C2200/02 OR
G02C7/083 OR
G02C7/12 OR
G02C5/16 OR
G02C5/22 OR
G02C7/16 OR
G02C7/086 OR
G02C9/04 OR
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L76 2091

G02C11/04 OR
G02C2200/10 OR
G02C5/12 OR
G02C9/00 OR
G02C7/06 OR
G02C7/081 OR
G02C7/104 OR
G02C5/02 OR
G02C7/105 OR
G02C7/08 OR
G02C5/006 OR
G02C7/00 OR
G02C1/10 OR
G02C5/20 OR
G02C5/045 OR
G02C7/021 OR
G02C1/06 OR
G02C2202/06 OR
G02C3/006 OR
G02C5/08 OR
G02C5/2209 OR
G02C5/2272 OR
G02C9/02 OR
G02C2200/26 OR
G02C3/04 OR
G02C5/2236 OR
G02C5/2254 OR
G02C5/2263 OR
G02C7/02).cpc.)

L31 AND (
(G02B27/017 OR
G02B2027/0178 OR
G02B27/0172 OR
G02B2027/014 OR
G02B2027/0138 OR
G02B27/0093 OR
G02B2027/0187 OR
G02B27/0176 OR
G02B2027/0127 OR
G02B2027/0118 OR
G02B2027/0134 OR
G02B27/0101 OR
G02B27/0179 OR
G02B2027/0141 OR
G02B2027/0156 OR
G02B6/34 OR
G02B2027/0132 OR
G02B2027/0174 OR
G02B2027/0185 OR
G02B2027/0123 OR
G02B2027/0147 OR
G02B27/01 OR
G02B27/4205 OR
G02B6/10 OR
G02B2027/0105 OR
G02B26/101 OR
G02B27/42 OR

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

OR

ON

ON

2024/02/05
01:07 PM
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G02B27/4227 OR
G02B26/001 OR
G02B2027/0169 OR
G02B27/0081 OR
G02B27/0075 OR
G02B27/028 OR
G02B2027/0112 OR
G02B2027/0125 OR
G02B6/0001 OR
G02B6/0035 OR
G02B27/022 OR
G02B6/005 OR
G02B2027/012 OR
G02B27/283 OR
G02B5/30 OR
G02B6/0038 OR
G02B6/0036 OR
G02B13/0045 OR
G02B2027/0181 OR
G02B5/3025 OR
G02B2027/0161 OR
G02B2027/011 OR
G02B2027/0114 OR
G02B27/30 OR
G02B6/0016 OR
G02B2027/0154 OR
G02B27/286 OR
G02B3/14 OR
G02B6/0023 OR
G02B5/3083 OR
G02B6/003 OR
G02B6/0076 OR
G02B27/0018 OR
G02B7/008 OR
G02B26/0833 OR
G02B13/06 OR
G02B2027/0194 OR
G02B27/1086 OR
G02B5/1823 OR
G02B5/1857 OR
G02B5/1866 OR
G02B5/1871 OR
G02B6/0055 OR
G02B6/29325 OR
G02B2027/015 OR
G02B30/34 OR
G02B26/105 OR
G02B6/0053 OR
G02B26/10 OR
G02B27/0103 OR
G02B27/646 OR
G02B5/08 OR
G02B9/60 OR
G02B2027/0136 OR
G02B30/27 OR
G02B30/52 OR
G02B5/208 OR
G02B6/0068 OR
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G02B6/0088 OR
G02B7/09 OR
G02B9/62 OR
G02B13/009 OR
G02B2027/013 OR
G02B30/56 OR
G02B5/32 OR
G02B6/0006 OR
G02B6/0008 OR
G02B6/4204 OR
G02B6/443 OR
G02B6/4471 OR
G02B9/64 OR
G02B2027/0163 OR
G02B27/0977 OR
G02B6/0065 OR
G02B13/004 OR
G02B2027/0159 OR
G02B30/00 OR
G02B6/00 OR
G02B7/023 OR
G02B7/12 OR
G02B1/002 OR
G02B17/086 OR
G02B2027/0145 OR
G02B21/365 OR
G02B27/0025 OR
G02B27/02 OR
G02B5/04 OR
G02B5/3016 OR
G02B6/0018 OR
G02B6/0031 OR
G02B6/105 OR
G02B7/003 OR
G02B13/02 OR
G02B2027/0152 OR
G02B27/00 OR
G02B27/0149 OR
G02B27/10 OR
G02B27/1033 OR
G02B27/4272 OR
G02B6/002 OR
G02B6/0051 OR
G02B6/124 OR
G02B13/001 OR
G02B13/0035 OR
G02B15/10 OR
G02B2027/0109 OR
G02B2027/0183 OR
G02B21/06 OR
G02B26/00 OR
G02B27/141 OR
G02B27/425 OR
G02B3/0006 OR
G02B30/35 OR
G02B5/005 OR
G02B5/1809 OR
G02B5/1847 OR
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G02B6/0026 OR
G02B6/02066 OR
G02B6/122 OR
G02B6/1221 OR
G02B6/274 OR
G02B6/2766 OR
G02B7/021 OR
G02B7/04 OR
G02B7/08 OR
G02B1/041 OR
G02B13/0065 OR
G02B13/008 OR
G02B13/14 OR
G02B2027/0107 OR
G02B2027/0143 OR
G02B26/005 OR
G02B26/007 OR
G02B5/20 OR
G02B6/0056 OR
G02B6/32 OR
G02B7/002 OR
G02B9/36 OR
G02B13/003 OR
G02B13/18 OR
G02B15/142 OR
G02B19/009 OR
G02B2027/0116 OR
G02B26/0816 OR
G02B27/0972 OR
G02B27/281 OR
G02B27/64 OR
G02B3/00 OR
G02B30/10 OR
G02B30/24 OR
G02B30/26 OR
G02B5/18 OR
G02B5/26 OR
G02B6/0045 OR
G02B6/0046 OR
G02B6/0073 OR
G02B6/0083 OR
G02B6/009 OR
G02B7/02 OR
G02B7/102 OR
G02B9/04 OR
G02B9/12 OR
G02B9/34 OR
G02B17/0605 OR
G02B2027/0198 OR
G02B2207/113 OR
G02B25/001 OR
G02B26/0841 OR
G02B26/103 OR
G02B27/0037 OR
G02B27/0944 OR
G02B27/0955 OR
G02B27/1046 OR
G02B27/4294 OR
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G02B27/58 OR
G02B5/124 OR
G02B5/201 OR
G02B5/223 OR
G02B6/0025 OR
G02B6/0028 OR
G02B6/0033 OR
G02B6/0061 OR
G02B6/0078 OR
G02B6/12009 OR
G02B6/29356 OR
G02B1/00 OR
G02B1/10 OR
G02B13/007 OR
G02B13/04 OR
G02B15/1421 OR
G02B2027/0129 OR
G02B2027/019 OR
G02B2027/0196 OR
G02B21/0012 OR
G02B2207/115 OR
G02B23/00 OR
G02B23/18 OR
G02B26/004 OR
G02B26/0808 OR
G02B26/085 OR
G02B26/0858 OR
G02B26/0875 OR
G02B27/0189 OR
G02B27/024 OR
G02B27/144 OR
G02B27/149 OR
G02B27/44 OR
G02B27/48 OR
G02B3/005 OR
G02B30/22 OR
G02B30/36 OR
G02B30/50 OR
G02B5/0284 OR
G02B5/1842 OR
G02B5/1876 OR
G02B5/22 OR
G02B5/23 OR
G02B5/3058 OR
G02B6/0011 OR
G02B6/0015 OR
G02B6/0048 OR
G02B6/0058 OR
G02B6/006 OR
G02B6/0086 OR
G02B6/02 OR
G02B6/06 OR
G02B6/12019 OR
G02B6/27 OR
G02B7/005 OR
G02B7/105 OR
G02B7/1824 OR
G02B7/28 OR
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G02B7/285 OR
G02B7/346 OR
G02B1/007 OR
G02B1/04 OR
G02B1/115 OR
G02B1/118 OR
G02B13/0055 OR
G02B13/006 OR
G02B13/0075 OR
G02B15/06 OR
G02B17/08 OR
G02B19/0047 OR
G02B2003/0093 OR
G02B2027/0158 OR
G02B2027/0192 OR
G02B21/00 OR
G02B2207/101 OR
G02B2207/123 OR
G02B27/0068 OR
G02B27/0938 OR
G02B27/0961 OR
G02B27/108 OR
G02B27/142 OR
G02B27/28 OR
G02B27/285 OR
G02B27/62 OR
G02B3/0037 OR
G02B3/0056 OR
G02B3/0068 OR
G02B3/02 OR
G02B3/04 OR
G02B3/08 OR
G02B30/29 OR
G02B30/31 OR
G02B5/0252 OR
G02B5/045 OR
G02B5/0841 OR
G02B5/10 OR
G02B5/12 OR
G02B5/122 OR
G02B5/128 OR
G02B5/136 OR
G02B5/1861 OR
G02B5/28 OR
G02B6/0085 OR
G02B6/2706 OR
G02B6/276 OR
G02B6/29311 OR
G02B6/3512 OR
G02B6/3522 OR
G02B6/4214 OR
G02B7/10 OR
G02B7/287).cpc.)

L77 580 L31 AND ( (G02C11/10 [(US-PGPUB; USPAT; [OR ON ON 2024/02/05
OR G02C11/06 OR USOCR; EPO; JPO; 01:07 PM

G02C7/04 OR DERWENT)
G02C5/143 OR
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G02C5/146 OR
G02C11/00 OR
G02C5/14 OR
G02C7/101 OR
G02C5/001 OR
G02C3/003 OR
G02C2200/08 OR
G02C7/083 OR
G02C2200/02 OR
G02C7/12 OR
G02C5/16 OR
G02C7/16 OR
G02C7/086 OR
G02C9/04 OR
G02C2200/10 OR
G02C5/22 OR
G02C11/04 OR
G02C9/00 OR
G02C7/06 OR
G02C7/081 OR
G02C5/02 OR
G02C5/12 OR
G02C7/104 OR
G02C7/105 OR
G02C7/08 OR
G02C5/006 OR
G02C7/00 OR
G02C5/20 OR
G02C5/045 OR
G02C7/021 OR
G02C2202/06 OR
G02C3/006 OR
G02C5/08 OR
G02C5/2209 OR
G02C5/2272 OR
G02C9/02 OR
G02C1/10 OR
G02C2200/26 OR
G02C3/04 OR
G02C5/2236 OR
G02C5/2254 OR
G02C5/2263 OR
G02C7/02 OR
G02C11/08 OR
G02C13/005 OR
G02C2202/10 OR
G02C5/003 OR
G02C5/126 OR
G02C5/2227 OR
G02C5/2281 OR
G02C7/022 OR

G02C7/085).cpc.)

L78 785 L32 AND ( (US-PGPUB; USPAT; [OR ON ON 2024/02/05
(G02B27/017 OR USOCR; EPO; JPO; 01:07 PM
G02B2027/0178 OR DERWENT)
G02B2027/014 OR

G02B27/0172 OR
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G02B2027/0138 OR
G02B27/0093 OR
G02B2027/0187 OR
G02B2027/0118 OR
G02B27/0176 OR
G02B27/0101 OR
G02B2027/0134 OR
G02B2027/0127 OR
G02B6/34 OR
G02B2027/0123 OR
G02B2027/0147 OR
G02B5/30 OR
G02B27/0081 OR
G02B27/0179 OR
G02B2027/0185 OR
G02B27/4205 OR
G02B6/005 OR
G02B2027/0105 OR
G02B27/01 OR
G02B27/42 OR
G02B27/4227 OR
G02B6/10 OR
G02B2027/0174 OR
G02B6/0038 OR
G02B6/0076 OR
G02B7/008 OR
G02B27/283 OR
G02B2027/0114 OR
G02B2027/012 OR
G02B2027/0125 OR
G02B2027/0132 OR
G02B27/0018 OR
G02B27/1086 OR
G02B27/30 OR
G02B5/1823 OR
G02B5/1857 OR
G02B5/1866 OR
G02B5/1871 OR
G02B5/3025 OR
G02B6/0016 OR
G02B6/0023 OR
G02B6/0035 OR
G02B6/0036 OR
G02B6/29325 OR
G02B2027/0156 OR
G02B2027/0141 OR
G02B27/0103 OR
G02B26/001 OR
G02B7/12 OR
G02B30/52 OR
G02B1/002 OR
G02B2027/0161 OR
G02B21/06 OR
G02B21/365 OR
G02B26/00 OR
G02B27/02 OR
G02B27/10 OR
G02B27/286 OR
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G02B30/34 OR
G02B30/56 OR
G02B5/08 OR
G02B5/1809 OR
G02B5/1847 OR
G02B5/3083 OR
G02B6/0026 OR
G02B6/122 OR
G02B6/1221 OR
G02B6/124 OR
G02B7/04 OR
G02B2027/0109 OR
G02B2027/0136 OR
G02B26/101 OR
G02B6/0018 OR
G02B6/002 OR
G02B19/009 OR
G02B2027/0116 OR
G02B2027/013 OR
G02B2027/015 OR
G02B2027/0152 OR
G02B2027/0163 OR
G02B2027/0181 OR
G02B26/105 OR
G02B27/0075 OR
G02B27/0149 OR
G02B6/0053 OR
G02B2027/011 OR
G02B2027/0112 OR
G02B2027/0154 OR
G02B2027/0194 OR
G02B27/00 OR
G02B27/141 OR
G02B5/04 OR
G02B5/18 OR
G02B6/00 OR
G02B6/12009 OR
G02B2027/0159 OR
G02B2207/113 OR
G02B2207/115 OR
G02B26/0816 OR
G02B26/103 OR
G02B3/005 OR
G02B30/35 OR
G02B30/36 OR
G02B5/23 OR
G02B5/3058 OR
G02B6/0028 OR
G02B6/003 OR
G02B6/0045 OR
G02B6/0055 OR
G02B6/0056 OR
G02B6/006 OR
G02B6/0065 OR
G02B6/0068 OR
G02B6/0088 OR
G02B6/12019 OR
G02B1/041 OR
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L79 397

G02B19/0047 OR
G02B2003/0093 OR
G02B2027/019 OR
G02B2027/0192 OR
G02B21/0012 OR
G02B27/0025 OR
G02B27/0189 OR
G02B27/0961 OR
G02B27/0972 OR
G02B3/00 OR
G02B3/0068 OR
G02B3/08 OR
G02B3/14 OR
G02B30/26 OR
G02B5/045 OR
G02B5/1842 OR
G02B5/28 OR
G02B6/32 OR
G02B6/3512 OR
G02B7/287).cpc.)

L32 AND ( (G02C11/10
OR G02C11/06 OR
G02C5/143 OR
G02C5/14 OR
G02C7/101 OR
G02C3/003 OR
G02C7/04 OR
G02C5/001 OR
G02C5/146 OR
G02C7/083 OR
G02C2200/08 OR
G02C11/00 OR
G02C5/16 OR
G02C2200/10 OR
G02C11/04 OR
G02C7/12 OR
G02C7/081 OR
G02C7/06 OR
G02C7/104 OR
G02C7/16 OR
G02C7/08 OR
G02C2200/02 OR
G02C7/00 OR
G02C7/105 OR
G02C9/00 OR
G02C7/086 OR
G02C9/04 OR
G02C5/20 OR
G02C7/021 OR
G02C2202/06 OR
G02C5/006 OR
G02C5/045 OR
G02C5/08 OR
G02C5/2209 OR
G02C5/2272 OR
G02C1/10 OR
G02C5/12 OR

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

OR

ON

ON

2024/02/05
01:07 PM
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L80

152

G02C5/22 OR
G02C5/2236 OR
G02C5/2254 OR
G02C7/02 OR
G02C11/08 CR
G02C13/005 OR
G02C5/02 OR
G02C5/2227 OR
G02C5/2263 OR
G02C5/2281 OR
G02C7/022 OR
G02C9/02).cpc.)

L34 AND (
(G02B2027/0178 OR
G02B27/017 OR
G02B2027/014 OR
G02B27/0172 OR
G02B27/0093 OR
G02B2027/0138 OR
G02B2027/0187 OR
G02B6/34 OR
G02B27/0176 OR
G02B2027/0118 OR
G02B2027/0127 OR
G02B27/0101 OR
G02B27/0081 OR
G02B27/4205 OR
G02B2027/0105 OR
G02B2027/0185 OR
G02B27/0179 OR
G02B27/42 OR
G02B27/4227 OR
G02B6/10 OR
G02B6/0038 OR
G02B6/005 OR
G02B6/0076 OR
G02B7/008 OR
G02B27/283 OR
G02B2027/0114 OR
G02B2027/012 OR
G02B2027/0125 OR
G02B2027/0174 OR
G02B27/0018 OR
G02B27/1086 OR
G02B27/30 OR
G02B5/1823 OR
G02B5/1857 OR
G02B5/1866 OR
G02B5/1871 OR
G02B5/3025 OR
G02B6/0016 OR
G02B6/0023 OR
G02B6/0035 OR
G02B6/0036 OR
G02B6/29325 OR
G02B5/30 OR
G02B2027/0132 OR

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

OR

ON

ON

2024/02/05
01:07 PM
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G02B2027/0134 OR
G02B2027/0156 OR
G02B2027/0123 OR
G02B21/06 OR
G02B21/365 OR
G02B27/286 OR
G02B30/52 OR
G02B27/01 OR
G02B6/0018 OR
G02B6/002 OR
G02B2027/0147 OR
G02B2027/015 OR
G02B27/0149 OR
G02B6/0053 OR
G02B2027/0112 OR
G02B2027/0141 OR
G02B2027/0152 OR
G02B2027/0161 OR
G02B5/18 OR
G02B6/00 OR
G02B6/12009 OR
G02B7/12 OR
G02B2027/011 OR
G02B2027/0154 OR
G02B2207/113 OR
G02B2207/115 OR
G02B27/0075 OR
G02B5/23 OR
G02B5/3058 OR
G02B6/0028 OR
G02B6/003 OR
G02B6/0045 OR
G02B6/0056 OR
G02B6/006 OR
G02B6/0065 OR
G02B6/0068 OR
G02B6/0088 OR
G02B6/12019 OR
G02B2027/013 OR
G02B2027/0163 OR
G02B2027/0181 OR
G02B2027/019 OR
G02B27/0189 OR
G02B30/26 OR
G02B5/04 OR
G02B5/1842 OR
G02B5/28 OR
G02B6/32 OR
G02B6/3512).cpc.)

L81 151 L34 AND ( (G02C11/10 |(US-PGPUB; USPAT; [OR ON ON 2024/02/05
OR G02C11/06 OR USOCR; EPO; JPO; 01:07 PM
G02C5/143 OR DERWENT)
G02C5/14 OR
G02C3/003 OR
G02C5/001 OR
G02C5/146 OR
G02C2200/08 OR
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L82

108

G02C5/16 OR
G02C11/00 OR
G02C11/04 OR
G02C7/08 OR
G02C7/081 OR
G02C7/086 OR
G02C9/00 OR
G02C9/04 OR
G02C2200/02 OR
G02C2202/06 OR
G02C5/045 OR
G02C5/2209 OR
G02C7/083 OR
G02C7/101 OR
G02C5/12 OR
G02C13/005 OR
G02C5/22 OR
G02C5/2254 OR
G02C5/2281 OR
G02C7/022 OR
G02C7/04 OR
G02C9/02).cpc.)

L35 AND (
(G02B2027/0178 OR
G02B27/017 OR
G02B27/0093 OR
G02B2027/014 OR
G02B27/0172 OR
G02B2027/0138 OR
G02B2027/0187 OR
G02B2027/0118 OR
G02B5/30 OR
G02B27/0176 OR
G02B21/06 OR
G02B21/365 OR
G02B27/286 OR
G02B2027/0134 OR
G02B2027/0132 OR
G02B2027/0147 OR
G02B6/0053 OR
G02B2027/0112 OR
G02B2027/0127 OR
G02B27/0149 OR
G02B5/18 OR
G02B6/12009 OR
G02B2027/011 OR
G02B2027/0123 OR
G02B2027/0141 OR
G02B2027/0156 OR
G02B2207/113 OR
G02B2207/115 OR
G02B27/0075 OR
G02B27/01 OR
G02B27/0101 OR
G02B5/23 OR
G02B5/3058 OR
G02B6/0018 OR

(US-PGPUB; USPAT,
USOCR; EPO; JPO;
DERWENT)

OR

ON

ON

2024/02/05
01:07 PM
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L83

L84

95

10

G02B6/002 OR
G02B6/0028 OR
G02B6/003 OR
G02B6/0038 OR
G02B6/0045 OR
G02B6/005 OR
G02B6/0056 OR
G02B6/006 OR
G02B6/0065 OR
G02B6/0068 OR
G02B6/0076 OR
G02B6/0088 OR
G02B6/12019 OR
G02B7/008 OR
G02B27/0081 OR
G02B5/04 OR
G02B5/1842 OR
G02B5/28).cpc.)

L35 AND ( (G02C11/10

OR G02C11/06 OR
G02C5/143 OR
G02C5/14 OR
G02C3/003 OR
G02C5/146 OR
G02C5/001 OR
G02C2200/08 OR
G02C11/04 OR
G02C11/00 OR
G02C7/081 OR
G02C7/08 OR
G02C7/086 OR
G02C9/00 OR
G02C2202/06 OR
G02C5/2209 OR
G02C7/083 OR
G02C7/101 OR
G02C9/04 OR
G02C5/12 OR
G02C5/22 OR
G02C5/2254 OR
G02C5/2281).cpc.)

L37 AND (
(G02B2027/0178 OR
G02B27/017 OR
G02B27/0093 OR
G02B2027/014 OR
G02B27/0172 OR
G02B2027/0138 OR
G02B2027/0187 OR
G02B2027/0118 OR
G02B5/30 OR
G02B27/0176 OR
G02B2027/0134 OR
G02B2027/0147 OR
G02B2027/0112 OR
G02B2027/0127 OR
G02B2027/0132 OR

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
USOCR: EPO; JPO;
DERWENT)

OR

OR

ON

ON

ON

ON

2024/02/05
01:07 PM

2024/02/05
01:07 PM
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G02B27/0149 OR
G02B5/18 OR
G02B6/12009 OR
G02B2027/011 OR
G02B2027/0123 OR
G02B2207/113 OR
G02B2207/115 OR
G02B5/23 OR
G02B5/3058 OR
G02B6/0038 OR
G02B6/0045 OR
G02B6/0053 OR
G02B6/0056 OR
G02B6/12019 OR
G02B7/008 OR
G02B5/04 OR
G02B5/1842 OR
G02B5/28).cpc.)

L85 7 L37 AND ( (G02C11/10 |(US-PGPUB; USPAT; |OR ON ON 2024/02/05
OR G02C11/06 OR USOCR; EPO; JPO; 01:07 PM
G02C5/146 OR DERWENT)

G02C5/143 OR
G02C2200/08 OR
G02C5/001 OR
G02C11/04 OR
G02C5/14 OR
G02C7/081 OR
G02C7/08 OR
G02C7/086 OR
G02C9/00 OR
G02C2202/06 OR
G02C5/2209 OR
G02C7/083 OR
G02C7/101).cpc.)

L86 6 L37 AND ( (351/158 OR |(US-PGPUB; USPAT; |OR ON ON 2024/02/05
351/121 OR 351/41 OR |USOCR; EPO; JPO; 01:07 PM
351/116 OR 351/119  |DERWENT)

OR 359/630 OR 359/13

OR 359/554 OR

359/567 OR 381/327

OR 381/381).ccls.)

L87 1 "25484714" fmid. (US-PGPUB; USPAT; |OR ON ON 2024/02/05

USOCR; FIT (AU, AP, 02:24 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; JPO)

L88 6 "34435134" fmid. (US-PGPUB; USPAT; |OR ON ON 2024/02/05
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USOCR; FIT (AU, AP, 02:26 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, S|, SK,
TH, TN, TR, TW, UA,
VN); FPRS; JPO)
L89 22 "27496316".fmid. (US-PGPUB; USPAT; |OR ON ON 2024/02/05
USOCR; FIT (AU, AP, 02:27 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, S|, SK,
TH, TN, TR, TW, UA,
VN); FPRS; JPO)
L90 34 (Artificial Intelligence)  [(US-PGPUB; USPAT; |OR ON ON 2024/02/27
More like doc: USOCR; FIT (AU, AP, 12:02 PM
US-11243416-B2 AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(US-10061144-B2 OR |CZ, DD, DE, DK, EA,
US-9547184-B2 OR EE, EP, ES, FI, FR, GB,
US-8905542-B2 OR HR, HU, ID, IE, IL, IS,
US-11204512-B2 OR  [IT, JP, KR, LT, LU, LV,
US-20220011603-A1  [MA, OA, RU, SU, WO,
OR US-8500271-B2 OR|MC, MD, MY, NL, NO,
US-20050264752-A1  [NZ, PH, PL, PT, RO,
OR US-11536988-B2 [RS, SE, SG, SI, SK,
OR US-9690121-B2 OR|TH, TN, TR, TW, UA,
US-7922321-B2 OR  |VN): FPRS; EPO;
US-11086147-B2 OR  |[JPO; DERWENT:;
US-8109629-B2 OR IBM_TDB)
US-20180335650-A1
OR US-11762224-B2
OR US-20110187990-
A1 OR US-
20200218094-A1 OR
US-20170090219-A1
OR US-20150085245-
A1 OR US-
20230017635-A1 OR
US-20130308089-
A1).did.
L91 29 (Artificial Intelligence) | (US-PGPUB; USPAT; |OR ON ON 2024/02/27
More like doc: USOCR; FIT (AU, AP, 12:02 PM
US-6349001-B1 AT, BE, BG, BR, BY,
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Text: CA, CH, CN, CS, CU,
(CA-2307877-C OR EP-|CZ, DD, DE, DK, EA,
1027627-A1 OR WO-  |EE, EP, ES, FI, FR, GB,
9923524-A1 OREP-  [HR, HU, ID, IE, IL, IS,
1027627-A4 OR US-  [IT, JP, KR, LT, LU, LV,
6091546-A OR JP- MA, OA, RU, SU, WO,
2001522063-A OR EP- |MC, MD, MY, NL, NO,
1027627-B1 OR WO-  |NZ, PH, PL, PT, RO,
9923524-A8 OR CA-  |RS, SE, SG, S, SK,
2307877-A1 OR US-  [TH, TN, TR, TW, UA,
6204974-B1 ORUS-  |VN); FPRS; EPO;
6384982-B1 OR EP-  |JPO; DERWENT:;
1169663-A1 OR US-  |IBM_TDB)
6356392-B1 OR WO-

0055676-A1 OR EP-

1169663-A4 OR JP-

2002539498-A OR EP-

1027626-A1 OR CA-

2307869-C OR EP-

1547434-B8 OR EP-

1547434-A2) did.

L92 33 (Artificial Intelligence)  [(US-PGPUB; USPAT; |OR ON ON 2024/02/27
More like doc: USOCR; FIT (AU, AP, 12:02 PM
US-7278734-B2 AT, BE, BG, BR, BY,

Text: CA, CH, CN, CS, CU,
(US-20050201585-A1 |CZ, DD, DE, DK, EA,
OR US-8020989-B2 OR|EE, EP, ES, FI, FR, GB,
US-20080089545-A1  |HR, HU, ID, IE, IL, IS,
OR AU-2005306412-B2 |IT, JP, KR, LT, LU, LV,
OR EP-1828833-B1 OR [MA, OA, RU, SU, WO,
WO0-2006055884-A2  |[MC, MD, MY, NL, NO,
OR EP-1828833-A2 OR [NZ, PH, PL, PT, RO,
AU-2005306412-A2 OR |RS, SE, SG, SI, SK,
AU-2005306412-A1 OR |TH, TN, TR, TW, UA,
CA-2932965-C OR CA- [VN); FPRS; EPO;
2932965-A1 OR AU-  [JPO; DERWENT;
2013263854-A1 OR  |IBM_TDB)
EP-1547434-A2 OR

AU-2003254210-A1 OR

CA-2494661-A1 OR

US-20060203183-A1

OR US-20040160573-

A1 OR US-7150526-B2

OR AU-2013263854-B2

OR CN-1720763-A).did.

L93 28 (Artificial Intelligence)  [(US-PGPUB; USPAT; |OR ON ON 2024/02/27
More like doc: USOCR; FIT (AU, AP, 12:03 PM
US-6911172-B2 AT, BE, BG, BR, BY,

Text: CA, CH, CN, CS, CU,

(US-20040000733-A1 |CZ, DD, DE, DK, EA,

OR US-20040239874- |EE, EP, ES, FI, FR, GB,

A1 OR US- HR, HU, ID, IE, IL, IS,

20020159023-A1OR  |IT, JP, KR, LT, LU, LV,

EP-1485748-A2 OR  |MA, OA, RU, SU, WO,

WO-02089496-A2 OR  |MC, MD, MY, NL, NO,

US-9244292-B2 OR  |NZ, PH, PL, PT, RO,

US-6929365-B2 OR  |RS, SE, SG, SI, SK,
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US-20040029582-A1 TH, TN, TR, TW, UA,
OR CA-2445952-A1 OR|VN); FPRS; EPO;
US-20050239502-A1 JPO; DERWENT;
OR US-7331666-B2 OR|IBM_TDB)
US-6769767-B2 OR

US-20160109729-A1

OR JP-2005502902-A

OR JP-4246500-B2 OR

TW-1252005-B OR EP-

1485748-B1 OR WO-

02089496-A3 OR TH-

61710-A OR US-

20200064654-A1).did.

L94 7432 (eyewear$4 OR (US-PGPUB; USPAT; |OR ON ON 2024/02/27
glasses$4 OR USOCR; FIT (AU, AP, 04:12 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND frame [CA, CH, CN, CS, CU,

AND circuit AND CZ, DD, DE, DK, EA,

speaker$2 AND (battery|EE, EP, ES, FI, FR, GB,

WITH (charge$4 OR HR, HU, ID, IE, IL, IS,

recharge$4) WITH IT, JP, KR, LT, LU, LV,

external) MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L95 60 (eyewear$4 OR (US-PGPUB; USPAT; |OR ON ON 2024/02/27
glasses$4 OR USOCR; FIT (AU, AP, 04:12 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND frame [CA, CH, CN, CS, CU,

AND circuit AND CZ, DD, DE, DK, EA,

speaker$2 AND (battery|EE, EP, ES, Fl, FR, GB,

WITH (charge$4 OR HR, HU, ID, IE, IL, IS,

recharge$4) WITH IT, JP, KR, LT, LU, LV,

external WITH cord) MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L96 6529 (eyewear$4 OR (US-PGPUB; USPAT; |OR ON ON 2024/02/27
glasses$4 OR USOCR; FIT (AU, AP, 04:14 PM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND frame [CA, CH, CN, CS, CU,

AND circuit AND CZ, DD, DE, DK, EA,
speaker$2 AND (battery|EE, EP, ES, FI, FR, GB,
near10 (charge$4 OR |HR, HU, ID, IE, IL, IS,
recharge$4) near20 IT, JP, KR, LT, LU, LV,
external) MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, S, SK,
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L97 6529

(eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
speaker$2 AND
((battery near10
(charge$4 OR
recharge$4)) near20
external)

TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2024/02/27
04:14 PM

L98 30633

L99

2893

L100 1932

(G02C11/10 OR
G02C5/001 OR
G02C5/14 OR

G02C11/06 OR
G02C5/00).cpc.

2465 AND 60

2465 AND 62

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

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

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

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/05/14
11:17 AM

2024/05/14
11:22 AM

2024/05/14
11:22 AM

05/15/2024 09:47:12 AM
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L101 1085

L102

918

L103 582

2465 AND 64

2465 AND 66

2465 AND 67

CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8I, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

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

(US-PGPUB; USPAT,
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, 8K,
TH, TN, TR, TW, UA,

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/05/14
11:22 AM

2024/05/14
11:23 AM

2024/05/14
11:23 AM
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Workspace: 18597874—5-15-24

Apple Inc.

Exhibit 1015

Page 70 of 180

JL

Page 2267




L104 221

L105

124

L106 15

L107 3

2465 AND 69

2465 AND 71

2465 AND 55

2465 AND 58

VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

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

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/14
11:23 AM

2024/05/14
11:23 AM

2024/05/14
11:24 AM

2024/05/14
11:24 AM

05/15/2024 09:47:12 AM
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L1156

L116

L117

3482

2573

1000

(351/158,121).ccls.

(351/41,111).ccls.

(351/123,124).ccls.

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8I, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/05/14
12:00 PM

2024/05/14
12:00 PM

2024/05/14
12:01 PM
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L118 3412

L119

5523

L120

3403

L121 4068

(359/13,629).ccls.

(359/630-633).ccls.

(381/381,327,328).ccls.

(381/380,370,381).ccls.

JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

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

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/14
12:01 PM

2024/05/14
12:01 PM

2024/05/14
12:01 PM

2024/05/14
12:01 PM

05/15/2024 09:47:12 AM
Workspace: 18597874—5-15-24
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L122 20538

L123

358

L124 270

2487 2488 2489 2490
2491 2492 2493

2495 AND 60

2495 AND 61

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

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

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

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/05/14
12:03 PM

2024/05/14
12:04 PM

2024/05/14
12:04 PM

05/15/2024 09:47:12 AM
Workspace: 18597874—5-15-24

Apple Inc.
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L125 143

L126 93

L127 48

L128 28

2495 AND 64

2495 AND 67

2495 AND 69

2495 AND 71

IBM_TDB)

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

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

(US-PGPUB; USPAT,
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/14
12:04 PM

2024/05/14
12:04 PM

2024/05/14
12:05 PM

2024/05/14
12:05 PM

05/15/2024 09:47:12 AM
Workspace: 18597874—5-15-24
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L129 9

L130 1

L131 806

2495 AND 55

2495 AND 58

g02c¢1/00.cpc.

IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/05/14
12:05 PM

2024/05/14
12:05 PM

2024/05/14
12:08 PM

05/15/2024 09:47:12 AM
Workspace: 18597874—5-15-24
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L132 17282

L133

3090

L134

3174

L135 4012

g02¢11/10.cpc.

g02c11/06.cpc.

g02¢5/001.cpc.

g02c¢c5/02.cpc.

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

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

(US-PGPUB; USPAT,
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/14
12:08 PM

2024/05/14
12:09 PM

2024/05/14
12:09 PM

2024/05/14
12:09 PM

05/15/2024 09:47:12 AM
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L136 4853

L137

5010

L138

5174

L139 35428

g02c5/14.cpc.

g02c5/146.cpc.

g02c¢c5/22 cpc.

g02b27/01.cpc.

NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR,; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/14
12:09 PM

2024/05/14
12:10 PM

2024/05/14
12:10 PM

2024/05/14

05/15/2024 09:47:12 AM
Workspace: 18597874—5-15-24
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L140 71042

L141

27914

L142 153007

g02b27/017 .cpc.

g02b27/0176.cpc.

2518 2519 2520 2521
2522 2523 2524 2525
2526 2527 2528

USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,

OR

OR

OR

ON

ON

ON

ON

ON

ON

12:10 PM

2024/05/14
12:10 PM

2024/05/14
12:10 PM

2024/05/14
12:11 PM

05/15/2024 09:47:12 AM
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L143

L144

L1456

L146

9439

7308

4440

3387

2529 AND 60

2529 AND 62

2529 AND 63

2529 AND 66

PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,
USOCR; FIT (AP, AT,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/14
12:11 PM

2024/05/14
12:12 PM

2024/05/14
12:12 PM

2024/05/14
12:12 PM

05/15/2024 09:47:12 AM
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L147

1351

L148 351

L149 206

2529 AND 67

2529 AND 69

2529 AND 71

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

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

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

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

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/05/14
12:12 PM

2024/05/14
12:12 PM

2024/05/14
12:12 PM

05/15/2024 09:47:12 AM
Workspace: 18597874—5-15-24
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L150 95

L1561 3

L1562 92

L1563 28

2529 AND 55

2529 AND 58

2529 AND 71 AND
piezo$6

2495 AND 64 AND
piezo$6

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

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

(US-PGPUB; USPAT,
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/14
12:12 PM

2024/05/14
12:12 PM

2024/05/14
12:21 PM

2024/05/14
12:24 PM

05/15/2024 09:47:12 AM
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L154 164

L1556

76

L156 63

2529 AND 71 AND
((sensor OR detect$4)
nearb radiat$4)

2495 AND 64 AND
((sensor OR detect$4)
near5 radiat$4)

"20170289323"

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

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

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

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/05/14
12:27 PM

2024/05/14
12:28 PM
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L1567

L158

L159

L160

22

25

"20200012127"

"20040160573"

"20040000733"

"20070248238"

TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/14
12:37 PM

2024/05/14
12:37 PM

2024/05/14
12:37 PM

2024/05/14
12:37 PM
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L161 20

L162 20

L163 14

"20020146097"

"20030063763"

"20030045283"

CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8I, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

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

(US-PGPUB; USPAT,
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, 8K,
TH, TN, TR, TW, UA,

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/05/14
12:37 PM

2024/05/14
12:37 PM

2024/05/14
12:37 PM
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VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L164 13 "20050090295" (US-PGPUB; USPAT; [OR ON ON 2024/05/14

USOCR; FIT (AU, AP, 12:38 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L165 390 (US-0000347-$ | US-  [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
0000733-$ | US- USOCR; FIT (AU, AP, 12:57 PM
0001827-$ | US- AT, BE, BG, BR, BY,
0003803-$ | US- CA, CH, CN, CS, CU,
0004325-$ | US- CZz, DD, DE, DK, EA,
0005069-$ | US- EE, EP, ES, FI, FR, GB,
0005230-$ | US- HR, HU, ID, IE, IL, IS,
0008763-$ | US- IT, JP, KR, LT, LU, LV,
0011603-$ | US- MA, OA, RU, SU, WO,
0012127-$ | US- MC, MD, MY, NL, NO,
0017635-$ | US- NZ, PH, PL, PT, RO,
0017997-$ | US- RS, SE, SG, SI, SK,
0018274-$ | US- TH, TN, TR, TW, UA,
0021407-$ | US- VN); FPRS; EPO;
0022690-$ | US- JPO; DERWENT;
0023158-$ | US- IBM_TDB)
0026146-$ | US-
0028309-$ | US-
0029582-$ | US-
0030442-$ | US-
0032449-$ | US-
0033061-$ | US-
0033622-$ | US-
0033623-$ | US-
0033660-$ | US-
0034478-$ | US-
0034542-$ | US-
0035830-$ | US-
0036103-$ | US-
0045283-$ | US-
0045928-$ | US-
0046887-$ | US-
0050668-$ | US-
0050754-$ | US-
0054092-$ | US-
0055888-$ | US-
0057654-$ | US-
0059159-$ | US-
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0059212-$ | US-
0059381-$ | US-
0061579-$ | US-
0062046-$ | US-
0062338-$ | US-
0062357-$ | US-
0063378-$ | US-
0063763-$ | US-
0064746-$ | US-
0065257-$ | US-
0067580-$ | US-
0067585-$ | US-
0068057-$ | US-
0068559-$ | US-
0072828-$ | US-
0073375-$ | US-
0074721-$ | US-
0077175-$ | US-
0078274-$ | US-
0079356-$ | US-
0081982-$ | US-
0083591-$ | US-
0084990-$ | US-
0085245-$ | US-
0088365-$ | US-
0089545-$ | US-
0089639-$ | US-
0090103-$ | US-
0090219-$ | US-
0090295-$ | US-
0091200-$ | US-
0096078-$ | US-
0098192-$ | US-
0098874-$ | US-
0098877-$ | US-
0100384-$ | US-
0100792-$ | US-
0101178-$ | US-
0101411-$ | US-
0101568-$ | US-
0102734-$ | US-
0104864-$ | US-
0105445-$ | US-
0107822-$ | US-
0109491-$ | US-
0109600-$ | US-
0110368-$ | US-
0114770-$ | US-
0117121-$ | US-
0122208-$ | US-
0128737-$ | US-
0131575-$ | US-
0132382-$ | US-
0132913-$ | US-
0133885-$ | US-
0136414-$ | US-
0140899-$ | US-
0141233-$ | US-
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0143519-$ | US-
0144854-$ | US-
0146097-$ | US-
0146829-$ | US-
0147215-$ | US-
0150986-$ | US-
0151175-$ | US-
0151179-$ | US-
0156012-$ | US-
0156128-$ | US-
0157649-$ | US-
0158506-$ | US-
0159023-$ | US-
0160571-$ | US-
0160572-$ | US-
0160573-$ | US-
0164122-$ | US-
0172691-$ | US-
0176580-$ | US-
0176902-$ | US-
0178743-$ | US-
0186330-$ | US-
0187492-$ | US-
0187990-$ | US-
0189548-$ | US-
0197002-$ | US-
0197961-$ | US-
0198293-$ | US-
0200927-$ | US-
0201440-$ | US-
0201585-$ | US-
0208531-$ | US-
0211574-$ | US-
0211921-$ | US-
0213026-$ | US-
0214630-$ | US-
0218094-$ | US-
0218684-$ | US-
0226838-$ | US-
0226978-$ | US-
0227219-$ | US-
0230596-$ | US-
0230988-$ | US-
0231293-$ | US-
0236444-$ | US-
0238194-$ | US-
0239502-$ | US-
0241976-$ | US-
0245754-$ | US-
0246075-$ | US-
0248238-$ | US-
0248717-$ | US-
0248718-$ | US-
0248719-$ | US-
0251660-$ | US-
0251661-$ | US-
0253590-$ | US-
0260859-$ | US-
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0262392-$ | US-
0264752-$ | US-
0268008-$ | US-
0268013-$ | US-
0268017-$ | US-
0270663-$ | US-
0271065-$ | US-
0271116-$ | US-
0271387-$ | US-
0272800-$ | US-
0273365-$ | US-
0273464-$ | US-
0277123-$ | US-
0278110-$ | US-
0278446-$ | US-
0278678-$ | US-
0279584-$ | US-
0283894-$ | US-
0285913-$ | US-
0289323-$ | US-
0291667-$ | US-
0292333-$ | US-
0296044-$ | US-
0296045-$ | US-
0302992-$ | US-
0303187-$ | US-
0308089-$ | US-
0309426-$ | US-
0310132-$ | US-
0314079-$ | US-
0318589-$ | US-
0335650-$ | US-
0335792-$ | US-
0338677-$ | US-
0348050-$ | US-
0357599-$ | US-
0359266-$ | US-
0361185-$ | US-
0364827-$ | US-
0364828-$ | US-
0364992-$ | US-
0369402-$).DID.

L166 318 (US-0378493-$ | US-  [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
0379425-$ | US- USOCR; FIT (AU, AP, 12:57 PM
0387351-$ | US- AT, BE, BG, BR, BY,
0399691-$ | US- CA, CH, CN, CS, CU,
0408850-$ | US- CZz, DD, DE, DK, EA,
0415338-$ | US- EE, EP, ES, FI, FR, GB,
1255265-$ | US- HR, HU, ID, IE, IL, IS,
1917745-$ | US- IT, JP, KR, LT, LU, LV,
10042186-$ | US- MA, OA, RU, SU, WO,
10060790-$ | US- MC, MD, MY, NL, NO,
10061144-$ | US- NZ, PH, PL, PT, RO,
10310296-$ | US- RS, SE, SG, SI, SK,
10345625-$ | US- TH, TN, TR, TW, UA,
10359311-$ | US- VN); FPRS; EPO;
10515623-$ | US- JPO; DERWENT;
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10539459-§ | US-
10571715-8 | US-
10624790-$ | US-
10777048-$ | US-
10802582-$ | US-
10964190-$ | US-
11042045-$ | US-
11069358-$ | US-
11086147-$ | US-
11204512-$ | US-
11243416-8 | US-
11326941-§ | US-
11513371-8 | US-
11536988-$ | US-
11630331-$ | US-
11644361-$ | US-
11644693-$ | US-
11721183-§ | US-
11733549-8 | US-
11762224-$ | US-
11803069-$ | US-
11829518-8 | US-
2249572-$ | US-
2638532-$ | US-
2725462-$ | US-
2794085-$ | US-
2818511-$ | US-
2830132-$ | US-
2874230-$ | US-
2904670-$ | US-
20010005230-$ | US-
20010028309-$ | US-
20010050754-$ | US-
20020017997-$ | US-
20020021407-$ | US-
20020081982-$ | US-
20020084990-$ | US-
20020089639-$ | US-
20020090103- | US-
20020098877-$ | US-
20020101568- | US-
20020109600-$ | US-
20020136414-$ | US-
20020140899-$ | US-
20020146097-$ | US-
20020159023-$ | US-
20020197961-$ | US-
20030018274-$ | US-
20030022690-$ | US-
20030032449-$ | US-
20030045283-$ | US-
20030062046- | US-
20030063763-$ | US-
20030064746-$ | US-
20030065257-$ | US-
20030067585-$ | US-
20030068057-$ | US-
20030083591-$ | US-

IBM_TDB)
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20030091200-$ | US-
20030214630-$ | US-
20030226978-$ | US-
20030231293-$ | US-
20040000733-$ | US-
20040005069-$ | US-
20040029582-$ | US-
20040059212-$ | US-
20040063378-$ | US-
20040096078-$ | US-
20040100384-$ | US-
20040101178-$ | US-
20040104864-$ | US-
20040114770-$ | US-
20040128737-$ | US-
20040150986-$ | US-
20040156012-$ | US-
20040157649-$ | US-
20040160571-$ | US-
20040160572-$ | US-
20040160573-$ | US-
20040197002-$ | US-
20040227219-$ | US-
20050036103-$ | US-
20050067580-$ | US-
20050078274-$ | US-
20050088365-$ | US-
20050090295-$ | US-
20050201585-$ | US-
20050213026-$ | US-
20050230596-$ | US-
20050238194-$ | US-
20050239502-$ | US-
20050248717-$ | US-
20050248718-$ | US-
20050248719-$ | US-
20050264752-$ | US-
20050278446-$ | US-
20060001827-$ | US-
20060003803-$ | US-
20060023158-$ | US-
20060034478-$ | US-
20060107822-$ | US-
20060132382-$ | US-
20060291667-$ | US-
20070030442-$ | US-
20070035830-$ | US-
20070046887-$ | US-
20070055888-$ | US-
20070098192-$ | US-
20070109491-$ | US-
20070186330-$ | US-
20070189548-$ | US-
20070200927-$ | US-
20070208531-$ | US-
20070211574-$ | US-
20070248238-$ | US-
20070270663-$ | US-
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L167 342

20070271065-$ | US-
20070271116-$ | US-
20070271387-$ | US-
20070279584-$ | US-
20080062338-$ | US-
20080068559-$ | US-
20080089545- | US-
20080100792-$ | US-
20080144854-$ | US-
20080151175-$ | US-
20080151179-$ | US-
20080158506-$ | US-
20080211921-$ | US-
20080218684-$ | US-
20080262392-$ | US-
20080278678-$ | US-
20090059159-$ | US-
20090059381-$ | US-
20090073375-$ | US-
20090141233-$ | US-
20090147215-$ | US-
20090156128- | US-
20090251660-$ | US-
20090251661-$ | US-
20090296044-$ | US-
20100045928- | US-
20100061579-$ | US-
20100079356-$ | US-
20100105445-$ | US-
20100110368-$ | US-
20100245754-$).DID.

(US-20100296045- |
US-20100309426-$ |
US-20110102734-$ |
US-20110164122-$ |
US-20110187990-$ |
US-20110241976-$ |
US-20110273365-$ |
US-20110292333-$ |
US-20120033061-$ |
US-20120050668-$ |
US-20120062357-$ |
US-20120101411-$ |
US-20120133885-$ |
US-20120176580-$ |
US-20120283894-$ |
US-20130072828-$ |
US-20130077175-$ |
US-20130143519-$ |
US-20130172691-$ |
US-20130201440-$ |
US-20130308089-$ |
US-20140132913-§ |
US-20140176902-$ |
US-20140198293-$ |
US-20140226838-$ |
US-20140268008-$ |

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2024/05/14
12:57 PM

05/15/2024 09:47:12 AM
Workspace: 18597874—5-15-24

Apple Inc.

Exhibit 1015

Page 92 of 190
JL

Page 2289




US-20140268013-$ |
US-20140268017-$ |
US-20140361185-$ |
US-20150085245-$ |
US-20150230988-$ |
US-20150253590-$ |
US-20150277123-$ |
US-20150338677-$ |
US-20160098874-$ |
US-20160246075-$ |
US-20160302992-$ |
US-20170074721-$ |
US-20170090219-$ |
US-20170131575-$ |
US-20170146829-$ |
US-20170289323-$ |
US-20170303187-$ |
US-20180122208-$ |
US-20180314079-$ |
US-20180335650-$ |
US-20180348050-$ |
US-20190004325-$ |
US-20190033622-$ |
US-20190033623-$ |
US-20190117121-$ |
US-20190187492-$ |
US-20190272800-$ |
US-20190278110-$ |
US-20190285913-$ |
US-20190310132-$ |
US-20190318589-§ |
US-20190369402-$ |
US-20190378493-$ |
US-20190387351-$ |
US-20200012127-$ |
US-20200218094-$ |
US-20200364992-$ |
US-20210000347-$ |
US-20210026146-$ |
US-20210271116-$ |
US-20210364827-$ |
US-20210364828-$ |
US-20210379425-$ |
US-20210399691-$ |
US-20220008763-$ |
US-20220011603-$ |
US-20220034542-$ |
US-20220054092-$ |
US-20220178743-$ |
US-20220260859-$ |
US-20220335792-$ |
US-20220357599-$ |
US-20220415338-$ |
US-20230017635-$ |
US-20230033660-$ |
US-20230057654-$ |
US-20230236444-$ |
US-20230273464-$ |
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US-20230359266-$ |
US-20230408850- |
US-3060308-$ | US-
3104290-$ | US-
3119903-$ | US-
3597054-$ | US-
3710115-$ | US-
3858001-$ | US-
3883701-$ | US-
4165487-$ | US-
4254451-$ | US-
4283127-$ | US-
4322585-$ | US-
4348664-$ | US-
4389217-$ | US-
4526473-$ | US-
4535244-$ | US-
4608492-$ | US-
4683587-$ | US-
4751691-$ | US-
4757714-$ | US-
4773095-$ | US-
4806011-$ | US-
4822160-$ | US-
4822161-$ | US-
4851686-$ | US-
4856086-$ | US-
4859047-$ | US-
4882769-$ | US-
4904078-$ | US-
4942629-$ | US-
4962469-$ | US-
4967268-$ | US-
4985632-$ | US-
5008548-$ | US-
5015086-$ | US-
5020150-$ | US-
5026151-$ | US-
5036311-$ | US-
5050150-$ | US-
5064410-$ | US-
5093576-$ | US-
5106179-$ | US-
5144344-$ | US-
5148023-$ | US-
5151600-$ | US-
5161250-$ | US-
5172256-$ | US-
5264877-$ | US-
5306917-$ | US-
5353378-$ | US-
5359370-$ | US-
5359444-$ | US-
5367345-$ | US-
5379464-$ | US-
5382986-$ | US-
5394005-$ | US-
5452026-$ | US-
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5452480-$ | US-
5455637-$ | US-
5455640-$ | US-
5457751-$ | US-
5463428-$ | US-
5475798-$ | US-
5500532-$ | US-
5510961-$ | US-
5513384-$ | US-
5519781-$ | US-
5533130-$ | US-
5541641-$ | US-
5581090-$ | US-
5585871-$ | US-
5589398-$ | US-
5590417-$ | US-
5606743-$ | US-
5608808-$ | US-
5634201-$ | US-
5671035-$ | US-
5686727-$ | US-
5694475-$ | US-
5715323-$ | US-
5737436-$ | US-
5777715-$ | US-
5790311-$ | US-
5818381-$ | US-
5819183-$ | US-
5835185-$ | US-
5900720-$ | US-
5903395-$).DID.

L168 293 (US-5923398-$ | US-  [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
5941837-$ | US- USOCR; FIT (AU, AP, 12:57 PM
5946071-$ | US- AT, BE, BG, BR, BY,
5949516-$ | US- CA, CH, CN, CS, CU,
5966746-$ | US- CZz, DD, DE, DK, EA,
5980037-$ | US- EE, EP, ES, FI, FR, GB,
5988812-$ | US- HR, HU, ID, IE, IL, IS,
5991085-$ | US- IT, JP, KR, LT, LU, LV,
5992996-$ | US- MA, OA, RU, SU, WO,
5995592-$ | US- MC, MD, MY, NL, NO,
6010216-$ | US- NZ, PH, PL, PT, RO,
6013919-$ | US- RS, SE, SG, SI, SK,
6028627-$ | US- TH, TN, TR, TW, UA,
6046455-$ | US- VN); FPRS; EPO;
6060321-$ | US- JPO; DERWENT;
6061580-$ | US- IBM_TDB)
6091546-$ | US-
6091832-$ | US-
6115177-$ | US-
6132681-$ | US-
6145983-$ | US-
6154552-$ | US-
6176576-$ | US-
6225897-$ | US-
6231181-$ | US-
6236969-$ | US-
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6243578-$ | US-
6259367-$ | US-
6270466-$ | US-
6292213-$ | US-
6292685-$ | US-
6301050-$ | US-
6301367-$ | US-
6307526-$ | US-
6311155-$ | US-
6343858-$ | US-
6346929-$ | US-
6349001-$ | US-
6349422-$ | US-
6409335-$ | US-
6409338-$ | US-
6426719-$ | US-
6431705-$ | US-
6474816-$ | US-
6478736-$ | US-
6506142-$ | US-
6511175-$ | US-
6513532-$ | US-
6517203-$ | US-
6539336-$ | US-
6542081-$ | US-
6546101-$ | US-
6554763-$ | US-
6582075-$ | US-
6619799-$ | US-
6629076-$ | US-
6678381-$ | US-
6717737-$ | US-
6729726-$ | US-
6736759-$ | US-
6764194-$ | US-
6769767-$ | US-
6771423-$ | US-
6788309-$ | US-
6792401-$ | US-
6816314-$ | US-
6824265-$ | US-
6857741-$ | US-
6871951-$ | US-
6879930-$ | US-
6912386-$ | US-
6929365-$ | US-
6932090-$ | US-
6947219-$ | US-
7004582-$ | US-
7013009-$ | US-
7023594-$ | US-
7030902-$ | US-
7031667-$ | US-
7033025-$ | US-
7059717-$ | US-
7073905-$ | US-
7079876-$ | US-
7123215-$ | US-
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7192136-$ | US-
7255437-$ | US-
7265358-$ | US-
7274292-$ | US-
7289767-$ | US-
7312699-$ | US-
7331666-$ | US-
7376238-$ | US-
7380936-$ | US-
7401918-$ | US-
7405801-$ | US-
7429965-$ | US-
7430299-$ | US-
7438409-$ | US-
7438410-$ | US-
7445332-$ | US-
7481531-$ | US-
7500746-$ | US-
7500747-$ | US-
7512414-$ | US-
7517083-$ | US-
7527374-$ | US-
7543934-$ | US-
7581833-$ | US-
7621634-$ | US-
7648236-$ | US-
7677723-$ | US-
7760898-$ | US-
7771046-$ | US-
7787647-$ | US-
7792552-$ | US-
7801570-$ | US-
7806525-$ | US-
7922321-$ | US-
7976159-$ | US-
8009849-$ | US-
8109629-$ | US-
8142015-$ | US-
8174569-$ | US-
8175886-$ | US-
8251875-$ | US-
8337013-$ | US-
8430507-$ | US-
8434863-$ | US-
8465151-$ | US-
8485661-$ | US-
8500271-$ | US-
8571241-$ | US-
8582789-$ | US-
8620208-$ | US-
8626246-$ | US-
8770742-$ | US-
8849185-$ | US-
8905542-$ | US-
9033493-$ | US-
9183351-$ | US-
9244292-$ | US-
9369814-$ | US-
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9400390-$ | US-
9405135-$ | US-
9488520-$ | US-
9547184-$ | US-
9690121-$ | US-
9922236-$).DID.

L169 70 (11/183256 | 11/183269 [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
| 11/546685 | USOCR; FIT (AU, AP, 12:59 PM
11/580222 | 12/462286 |AT, BE, BG, BR, BY,
| 12/803732 | CA, CH, CN, CS, CU,

12/806312 | 13/085402 |CZ, DD, DE, DK, EA,

| 13/291020 | EE, EP, ES, FI, FR, GB,
13/367346 | 13/831419 |HR, HU, ID, IE, IL, IS,
| 13/831445 | IT, JP, KR, LT, LU, LV,
13/831512 | 13/955336 |MA, OA, RU, SU, WO,
| 14/557409 | MC, MD, MY, NL, NO,
14/594662 | 14/715501 |NZ, PH, PL, PT, RO,

| 15/375423 | RS, SE, SG, SI, SK,
15/396428 | 15/409723 |TH, TN, TR, TW, UA,

| 16/049120 | VN); FPRS; EPO;
16/127957 | 16/182969 |JPO; DERWENT;

| 16/424018 | IBM_TDB)

16/429181 | 16/574254

| 16/821810 |

17/395509 | 17/484080

| 17/737866 |

17/873104 | 17/942347

| 17/949029 |

17/964853 | 18/129660

| 18/144557 |

18/224793 |

19/594662).APP.

L170 82 (CA-2487391-$ | CN-  |(US-PGPUB; USPAT; |OR ON ON 2024/05/14
88203065-$ | CN- USOCR; FIT (AU, AP, 12:59 PM
89214222-$ | CN- AT, BE, BG, BR, BY,
90208199-$ | DE- CA, CH, CN, CS, CU,
10123226-$ | EP- CZz, DD, DE, DK, EA,
1027626-$ | EP- EE, EP, ES, FI, FR, GB,
1134491-$ | EP- HR, HU, ID, IE, IL, IS,
2290433-$ | FR- IT, JP, KR, LT, LU, LV,
2530039-$ | GB- MA, OA, RU, SU, WO,
1467982-$ | JP- MC, MD, MY, NL, NO,
58113914-$ | JP- NZ, PH, PL, PT, RO,
02181722-$ | JP- RS, SE, SG, SI, SK,
09017204-$ | JP- TH, TN, TR, TW, UA,
10161072-$ | JP- VN); FPRS; EPO;
2000039595-$ | JP-  [JPO; DERWENT;
2002341059-$ | JP- IBM_TDB)
2005151292-$ | JP-
2005167902-$ | JP-
58113912-$ | KR-
20020044416-$ | TW-
484711-$ | WO-
0106298-$ | WO-
0124576-$ | WO-
0206881-$ | WO-
03069394-$ | WO-
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03100368-$ | WO-
03100503-$ | WO-
04012477-$ | WO-
04025554-$ | WO-
9712205-$ | WO-
9950706-$).DID.

L171 73 (US-0024594-$ | US-  |(US-PGPUB; USPAT; |OR ON ON 2024/05/14
0030597-$ | US- USOCR; FIT (AU, AP, 01:00 PM
0182812-$ | US- AT, BE, BG, BR, BY,
0203183-$ | US- CA, CH, CN, CS, CU,
0281440-$ | US- CZz, DD, DE, DK, EA,
0363835-$ | US- EE, EP, ES, FI, FR, GB,
20030030597-$ | US-  [HR, HU, ID, IE, IL, IS,
20050281440-$ | US- [IT, JP, KR, LT, LU, LV,
20060203183-$ | US- [MA, OA, RU, SU, WO,
20070182812-$ | US- [MC, MD, MY, NL, NO,
20080024594-$ | US-  [NZ, PH, PL, PT, RO,
20200363835-$ | US- |RS, SE, SG, SI, SK,
4852988-$ | US- TH, TN, TR, TW, UA,
4882598-$ | US- VN); FPRS; EPO;
4975584-$ | US- JPO; DERWENT;
5184156-$ | US- IBM_TDB)
5495576-$ | US-
5583795-$ | US-
5841507-$ | US-
5966680-$ | US-
6099124-$ | US-
6163281-$ | US-
6244703-$ | US-
6433760-$ | US-
6491391-$ | US-
6563532-$ | US-
6771294-$ | US-
6847336-$ | US-
6943754-$ | US-
6977776-$ | US-
7148489-$ | US-
7150526-$ | US-
7278734-$ | US-
7347551-$ | US-
7488294-$ | US-
7651220-$ | US-
8408699-$ | US-
8931896-$).DID.

L172 35 (AT-036110-$ | AL- (US-PGPUB; USPAT; |OR ON ON 2024/05/14
316473-$ | AT-362895- [USOCR; FIT (AU, AP, 01:00 PM
$ | AL-388766-$ | CA- |AT, BE, BG, BR, BY,
2233047-$ | CA- CA, CH, CN, CS, CU,
2316473-$ | CA- CZz, DD, DE, DK, EA,
2362895-$ | CA- EE, EP, ES, FI, FR, GB,
2388766-$ | CA- HR, HU, ID, IE, IL, IS,
2435873-$ | EP- IT, JP, KR, LT, LU, LV,
0441791-$ | HO- MA, OA, RU, SU, WO,
2102521-$ | HO- MC, MD, MY, NL, NO,
2159272-$ | JP- Nz, PH, PL, PT, RO,
6275987-$ | JP- RS, SE, SG, SI, SK,
63153218-$ | WO- TH, TN, TR, TW, UA,
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L173 1464

L174

226

L175

181

L176 151

0184095-$ | WO-
02086599-$ | WO-
03062906-$ | WO-
04001373-$ | WO-
05036110-$).DID.

2556 2557 2558 2559

2560 2561 2562 2563

2564 AND 60

2564 AND 61

2564 AND 64

VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

(US-PGPUB; USPAT,
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/14
01:03 PM

2024/05/14
01:04 PM

2024/05/14
01:04 PM

2024/05/14
01:04 PM
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L177

109

L178 58

L179 11

2564 AND 66

2564 AND 69

2564 AND 55

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

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

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

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/05/14
01:04 PM

2024/05/14
01:05 PM

2024/05/14
01:05 PM
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L180

L181

L182

L183

188

51

20

2564 AND 58

2564 AND ((sensor OR
detect$4) neard
radiat$4)

2564 AND piezo$6

"20020140899"

TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/14
01:05 PM

2024/05/14
01:07 PM

2024/05/14
01:08 PM

2024/05/14
01:18 PM
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CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L184 4 "27569502" fmid. (US-PGPUB; USPAT; [OR ON ON 2024/05/14
USOCR; FIT (AU, AP, 01:18 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; JPO)
L185 26 (Artificial Intelligence)  [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
More like doc: USOCR; FIT (AU, AP, 01:18 PM
US-20020140899-A1 _|AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(US-6871951-B2 OR  |CZ, DD, DE, DK, EA,
US-20050270481-A1  |EE, EP, ES, FI, FR, GB,
OR EP-1358517-A1 OR [HR, HU, ID, IE, IL, IS,
WO0-02057836-A1 OR |IT, JP, KR, LT, LU, LV,
EP-1358517-A4 OR  |MA, OA, RU, SU, WO,
CA-2433338-A1OR  [MC, MD, MY, NL, NO,
AU-2002330292-A1 OR |NZ, PH, PL, PT, RO,
US-7475984-B2 OR  |RS, SE, SG, SI, SK,
US-20090195749-A1  |TH, TN, TR, TW, UA,
OR CA-2650681-A1 OR[VN); FPRS; EPO;
EP-2063311-A1 OR  |JPO; DERWENT;
AU-2002330292-B2 OR |IBM_TDB)
CA-2462430-A1 OR
US-20030058406-A1
OR US-6733130-B2 OR
US-20060238701-A1
OR US-20070091258-
A10OR US-
20050206844-A1 OR
US-6491394-B1 OR
US-7077519-B2).did.
L186 168 "7278734" (US-PGPUB; USPAT; [OR ON ON 2024/05/14
USOCR; FIT (AU, AP, 01:39 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
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L187 234

L188 172

L189

136

L190 555

"7192136"

"7922321"

"7150526"

("197708" | "198608" |
"198805" | "198909" |
"99411" | "199511" |
"199609" | "199709" |
"199807" | "200011" |
"200101" | "200102" |
"200205" | "200208" |
"200210" | "200302" |
"200512" | "200907" |
"1129988" | "6081194" |
"681194" | "7312791" |
"8237349" | "2107638"

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8I, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/14
01:39 PM

2024/05/14
01:39 PM

2024/05/14
01:39 PM

2024/05/14
02:28 PM
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L191 383

).DID.

(US-10042186-$ | US-
10060790-$ | US-
10061144-$ | US-
10310296-$ | US-
10345625-$ | US-
10359311-8 | US-
10359459-§ | US-
10624790-$ | US-
10777048-$ | US-
11042045-8 | US-
1255265-$ | US-
1917745-$ | US-
2249572-$ | US-
2638532-$ | US-
2794085-$ | US-
2818511-$ | US-
2830132-$ | US-
2874230-$ | US-
2904670-$ | US-
3060308-$ | US-
3597054-$ | US-
3710115-$ | US-
3858001-$ | US-
3883701-$ | US-
4165487-$ | US-
4254451-$ | US-
4283127-$ | US-
4322585-$ | US-
4348664-$ | US-
4389217-$ | US-
4526473-$ | US-
4535244-$ | US-
4608492-$ | US-
4683587-$ | US-
4751691-$ | US-
4757714-$ | US-
4773095-$ | US-
4806011-$ | US-
4822160-$ | US-
4822161-$ | US-
4851686-$ | US-
4856086-$ | US-
4859047-$ | US-
4882769-$ | US-
4904078-$ | US-
4942629-$ | US-
4962469-$ | US-
4967268-$ | US-
4985632-$ | US-
5008548-$ | US-
5015086-$ | US-
5020150-$ | US-
5026151-$ | US-

TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2024/05/14
02:28 PM

05/15/2024 09:47:12 AM
Workspace: 18597874—5-15-24

Apple Inc.

Exhibit 1015

Page 105 of 190
JL

Page 2302




5036311-$ | US-
5050150-$ | US-
5064410-$ | US-
5093576-$ | US-
5106179-$ | US-
5148023-$ | US-
5151600-$ | US-
5161250-$ | US-
5172256-$ | US-
5264877-$ | US-
5306917-$ | US-
5353378-$ | US-
5359370-$ | US-
5359444-$ | US-
5367345-$ | US-
5379464-$ | US-
5382986-$ | US-
5394005-$ | US-
5452026-$ | US-
5452480-$ | US-
5455637-$ | US-
5455640-$ | US-
5457751-$ | US-
5463428-$ | US-
5500532-$ | US-
5510961-$ | US-
5513384-$ | US-
5533130-$ | US-
5541641-$ | US-
5581090-$ | US-
5585871-$ | US-
5589398-$ | US-
5590417-$ | US-
5606743-$ | US-
5608808-$ | US-
5634201-$ | US-
5671035-$ | US-
5686727-$ | US-
5694475-$ | US-
5715323-$ | US-
5737436-$ | US-
5818381-$ | US-
5835185-$ | US-
5900720-$ | US-
5903395-$ | US-
5923398-$ | US-
5941837-$ | US-
5946071-$ | US-
5949516-$ | US-
5966746-$ | US-
5980037-$ | US-
5988812-$ | US-
5991085-$ | US-
5992996-$ | US-
5995592-$ | US-
6010216-$ | US-
6013919-$ | US-
6028627-$ | US-
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6046455-$ | US-
6060321-$ | US-
6061580-$ | US-
6091546-$ | US-
6091832-$ | US-
6115177-$ | US-
6132681-$ | US-
6145983-$ | US-
6154552-$ | US-
6176576-$ | US-
6225897-$ | US-
6231181-$ | US-
6236969-$ | US-
6243578-$ | US-
6259367-$ | US-
6270466-$ | US-
6292213-$ | US-
6292685-$ | US-
6301367-$ | US-
6307526-$ | US-
6343858-$ | US-
6349001-$ | US-
6349422-$ | US-
6409335-$ | US-
6409338-$ | US-
6426719-$ | US-
6431705-$ | US-
6474816-$ | US-
6478736-$ | US-
6506142-$ | US-
6511175-$ | US-
6513532-$ | US-
6517203-$ | US-
6539336-$ | US-
6542081-$ | US-
6546101-$ | US-
6554763-$ | US-
6582075-$ | US-
6619799-$ | US-
6629076-$ | US-
6729726-$ | US-
6736759-$ | US-
6764194-$ | US-
6769767-$ | US-
6788309-$ | US-
6792401-$ | US-
6816314-$ | US-
6824265-$ | US-
6857741-$ | US-
6871951-$ | US-
6879930-$ | US-
6912386-$ | US-
6929365-$ | US-
6932090-$ | US-
6947219-$ | US-
7004582-$ | US-
7013009-$ | US-
7023594-$ | US-
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7030902-$ | US-
7031667-$ | US-
7033025-$ | US-
7059717-$ | US-
7073905-$ | US-
7079876-$ | US-
7123215-$ | US-
7192136-$ | US-
7255437-$ | US-
7265358-$ | US-
7274292-$ | US-
7289767-$ | US-
7312699-$ | US-
7331666-$ | US-
7376238-$ | US-
7380936-$ | US-
7401918-$ | US-
7405801-$ | US-
7429965-$ | US-
7438409-$ | US-
7438410-$ | US-
7445332-$ | US-
7481531-$ | US-
7500746-$ | US-
7500747-$ | US-
7512414-$).DID.

L192 381 (US-20190310132-$ | |(US-PGPUB; USPAT; |OR ON ON 2024/05/14
US-20190318589-$ | |USOCR; FIT (AU, AP, 02:28 PM
US-20190387351-§ |  |AT, BE, BG, BR, BY,

US-20200012127-§ |  |CA, CH, CN, CS, CU,
US-20200218094-$ |  |CZ, DD, DE, DK, EA,
US-20200364992-$ |  |EE, EP, ES, FI, FR, GB,
US-3060308-$ | US-  |HR, HU, ID, IE, IL, IS,
3597054-$ | US- IT, JP, KR, LT, LU, LV,
3710115-§ | US- MA, OA, RU, SU, WO,
3858001-$ | US- MC, MD, MY, NL, NO,
3883701-$ | US- Nz, PH, PL, PT, RO,
4165487-$ | US- RS, SE, SG, SI, SK,
4254451-$ | US- TH, TN, TR, TW, UA,
4283127-$ | US- VN); FPRS; EPO;
4322585-$ | US- JPO; DERWENT;
4348664-$ | US- IBM_TDB)
4389217-$ | US-
4526473-$ | US-
4535244-$ | US-
4608492-$ | US-
4683587-$ | US-
4751691-$ | US-
4757714-$ | US-
4773095-$ | US-
4806011-$ | US-
4822160-$ | US-
4822161-$ | US-
4851686-$ | US-
4856086-$ | US-
4859047-$ | US-
4882769-$ | US-
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4904078-$ | US-
4942629-$ | US-
4962469-$ | US-
4967268-$ | US-
4985632-$ | US-
5008548-$ | US-
5015086-$ | US-
5020150-$ | US-
5026151-$ | US-
5036311-$ | US-
5050150-$ | US-
5064410-$ | US-
5093576-$ | US-
5106179-$ | US-
5148023-$ | US-
5151600-$ | US-
5161250-$ | US-
5172256-$ | US-
5264877-$ | US-
5306917-$ | US-
5353378-$ | US-
5359370-$ | US-
5359444-$ | US-
5367345-$ | US-
5379464-$ | US-
5382986-$ | US-
5394005-$ | US-
5452026-$ | US-
5452480-$ | US-
5455637-$ | US-
5455640-$ | US-
5457751-$ | US-
5463428-$ | US-
5500532-$ | US-
5510961-$ | US-
5513384-$ | US-
5533130-$ | US-
5541641-$ | US-
5581090-$ | US-
5585871-$ | US-
5589398-$ | US-
5590417-$ | US-
5606743-$ | US-
5608808-$ | US-
5634201-$ | US-
5671035-$ | US-
5686727-$ | US-
5694475-$ | US-
5715323-$ | US-
5737436-$ | US-
5818381-$ | US-
5835185-$ | US-
5900720-$ | US-
5903395-$ | US-
5923398-$ | US-
5941837-$ | US-
5946071-$ | US-
5949516-$ | US-

05/15/2024 09:47:12 AM
Workspace: 18597874—5-15-24

Apple Inc.

Exhibit 1015

Page 109 of 190
JL

Page 2306




5966746-$ | US-
5980037-$ | US-
5988812-$ | US-
5991085-$ | US-
5992996-$ | US-
5995592-$ | US-
6010216-$ | US-
6013919-$ | US-
6028627-$ | US-
6046455-$ | US-
6060321-$ | US-
6061580-$ | US-
6091546-$ | US-
6091832-$ | US-
6115177-$ | US-
6132681-$ | US-
6145983-$ | US-
6154552-$ | US-
6176576-$ | US-
6225897-$ | US-
6231181-$ | US-
6236969-$ | US-
6243578-$ | US-
6259367-$ | US-
6270466-$ | US-
6292213-$ | US-
6292685-$ | US-
6301367-$ | US-
6307526-$ | US-
6343858-$ | US-
6349001-$ | US-
6349422-$ | US-
6409335-$ | US-
6409338-$ | US-
6426719-$ | US-
6431705-$ | US-
6474816-$ | US-
6478736-$ | US-
6506142-$ | US-
6511175-$ | US-
6513532-$ | US-
6517203-$ | US-
6539336-$ | US-
6542081-$ | US-
6546101-$ | US-
6554763-$ | US-
6582075-$ | US-
6619799-$ | US-
6629076-$ | US-
6729726-$ | US-
6736759-$ | US-
6764194-$ | US-
6769767-$ | US-
6788309-$ | US-
6792401-$ | US-
6816314-$ | US-
6824265-$ | US-
6857741-$ | US-
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6871951-$ | US-
6879930-$ | US-
6912386-$ | US-
6929365-$ | US-
6932090-$ | US-
6947219-$ | US-
7004582-$ | US-
7013009-$ | US-
7023594-$ | US-
7030902-$ | US-
7031667-$ | US-
7033025-$ | US-
7059717-$ | US-
7073905-$ | US-
7079876-$ | US-
7123215-$ | US-
7192136-$ | US-
7255437-$ | US-
7265358-$ | US-
7274292-$ | US-
7289767-$ | US-
7312699-$ | US-
7331666-$ | US-
7376238-$ | US-
7380936-$ | US-
7401918-$ | US-
7405801-$ | US-
7429965-$ | US-
7438409-$ | US-
7438410-$ | US-
7445332-$ | US-
7481531-$ | US-
7500746-$ | US-
7500747-$ | US-
7512414-$ | US-
7517083-$ | US-
7527374-$ | US-
7543934-$ | US-
7581833-$ | US-
7621634-$ | US-
7648236-$ | US-
7677723-$ | US-
7760898-$ | US-
7771046-$ | US-
7792552-$ | US-
7806525-$ | US-
7922321-$).DID.

L193 376 (US-0000733-$ | US-  [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
0001827-$ | US- USOCR; FIT (AU, AP, 02:28 PM
0003803-$ | US- AT, BE, BG, BR, BY,
0005230-$ | US- CA, CH, CN, CS, CU,
0012127-$ | US- CZz, DD, DE, DK, EA,
0017997-$ | US- EE, EP, ES, FI, FR, GB,
0018274-$ | US- HR, HU, ID, IE, IL, IS,
0021407-$ | US- IT, JP, KR, LT, LU, LV,
0022690-$ | US- MA, OA, RU, SU, WO,
0023158-$ | US- MC, MD, MY, NL, NO,
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0028309-$ | US-
0029582-$ | US-
0030442-$ | US-
0032449-$ | US-
0033061-$ | US-
0033623-$ | US-
0034478-$ | US-
0035830-$ | US-
0046887-$ | US-
0050668-$ | US-
0050754-$ | US-
0055888-$ | US-
0059159-$ | US-
0059212-$ | US-
0059381-$ | US-
0061579-$ | US-
0062046-$ | US-
0062338-$ | US-
0062357-$ | US-
0063378-$ | US-
0065257-$ | US-
0067580-$ | US-
0067585-$ | US-
0068057-$ | US-
0068117-$ | US-
0068559-$ | US-
0072828-$ | US-
0073375-$ | US-
0074721-$ | US-
0077175-$ | US-
0078274-$ | US-
0079356-$ | US-
0081982-$ | US-
0083591-$ | US-
0084990-$ | US-
0085245-$ | US-
0088365-$ | US-
0089639-$ | US-
0090103-$ | US-
0090219-$ | US-
0096078-$ | US-
0098192-$ | US-
0098877-$ | US-
0100384-$ | US-
0100792-$ | US-
0101178-$ | US-
0101568-$ | US-
0102734-$ | US-
0107822-$ | US-
0109491-$ | US-
0109600-$ | US-
0110368-$ | US-
0128737-$ | US-
0131575-$ | US-
0132382-$ | US-
0132913-$ | US-
0133885-$ | US-
0140899-$ | US-

NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
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0141233-$ | US-
0143519-$ | US-
0144854-$ | US-
0146829-$ | US-
0147215-$ | US-
0150986-$ | US-
0151175-$ | US-
0151179-$ | US-
0156012-$ | US-
0156128-$ | US-
0157649-$ | US-
0158506-$ | US-
0159023-$ | US-
0160571-$ | US-
0160572-$ | US-
0160573-$ | US-
0164122-$ | US-
0176580-$ | US-
0176902-$ | US-
0186330-$ | US-
0187492-$ | US-
0187990-$ | US-
0197002-$ | US-
0197961-$ | US-
0198293-$ | US-
0200927-$ | US-
0201440-$ | US-
0201585-$ | US-
0208531-$ | US-
0211921-$ | US-
0213026-$ | US-
0214630-$ | US-
0218094-$ | US-
0218684-$ | US-
0226978-$ | US-
0227219-$ | US-
0230596-$ | US-
0230988-$ | US-
0231293-$ | US-
0238194-$ | US-
0239502-$ | US-
0241796-$ | US-
0245754-$ | US-
0246075-$ | US-
0248238-$ | US-
0248717-$ | US-
0248718-$ | US-
0248719-$ | US-
0251660-$ | US-
0251661-$ | US-
0253590-$ | US-
0262392-$ | US-
0264752-$ | US-
0268008-$ | US-
0268013-$ | US-
0268017-$ | US-
0270663-$ | US-
0271065-$ | US-
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0271116-$ | US-
0271387-$ | US-
0272800-$ | US-
0273365-$ | US-
0278110-$ | US-
0278446-$ | US-
0278678-$ | US-
0279584-$ | US-
0285913-$ | US-
0296044-$ | US-
0296045-$ | US-
0302992-$ | US-
0303187-$ | US-
0308089-$ | US-
0309426-$ | US-
0310132-$ | US-
0314079-$ | US-
0318589-$ | US-
0348050-$ | US-
0361185-$ | US-
0364992-$ | US-
0387351-$ | US-
10042186-$ | US-
10060790-$ | US-
10061144-$ | US-
10310296-$ | US-
10345625-$ | US-
10359311-8 | US-
10359459-§ | US-
10624790-$ | US-
10777048-$ | US-
11042045-$ | US-
11086147-8 | US-
1255265-$ | US-
1917745-$ | US-
20010005230-$ | US-
20010028309-$ | US-
20010050754-$ | US-
20020017997-$ | US-
20020021407-$ | US-
20020081982-$ | US-
20020084990-$ | US-
20020089639-$ | US-
20020090103-$ | US-
20020098877-$ | US-
20020101568-$ | US-
20020109600-$ | US-
20020140899-$ | US-
20020159023-$ | US-
20020197961-$ | US-
20030018274-$ | US-
20030022690-$ | US-
20030032449-$ | US-
20030062046-$ | US-
20030065257-$ | US-
20030067585-$ | US-
20030068057-$ | US-
20030083591-$ | US-
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L194 369

20030214630-$ | US-
20030226978-% | US-
20030231293-$ | US-
20040000733-$).DID.

(US-6060321-$ | US-
6061580-$ | US-
6091832-$ | US-
6115177-$ | US-
6132681-$ | US-
6154552-$ | US-
6176576-$ | US-
61810704-$ | US-
6199550-$ | US-
62023804-$ | US-
6225897-$ | US-
6231181-$ | US-
6236969-$ | US-
6259367-$ | US-
6270466-$ | US-
6292213-$ | US-
6292685-$ | US-
6301367-$ | US-
6343858-$ | US-
6409335-$ | US-
6409338-$ | US-
6431705-$ | US-
6474816-$ | US-
64782605-$ | US-
64783605-$ | US-
6511175-$ | US-
6513532-$ | US-
6517203-$ | US-
6539336-$ | US-
6542081-$ | US-
6546101-$ | US-
6554444-$ | US-
6582075-$ | US-
6619799-$ | US-
6629076-$ | US-
6686843-$ | US-
6729726-$ | US-
6736759-$ | US-
6764194-$ | US-
6769767-$ | US-
6788309-$ | US-
6792401-$ | US-
6798391-$ | US-
6824265-$ | US-
6840908-$ | US-
6853303-$ | US-
6857741-$ | US-
6871951-$ | US-
6879930-$ | US-
6898550-$ | US-
6899585-$ | US-
6912386-$ | US-
6932090-$ | US-

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2024/05/14
02:28 PM
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6947219-$ | US-
6974226-$ | US-
7013009-$ | US-
7023594-$ | US-
7030902-$ | US-
7031667-$ | US-
7033025-$ | US-
7044615-$ | US-
7048370-$ | US-
7059717-$ | US-
7079876-$ | US-
7148879-$ | US-
7150526-$ | US-
7192136-$ | US-
7255437-$ | US-
7265358-$ | US-
7274292-$ | US-
7278734-$ | US-
7289767-$ | US-
7312699-$ | US-
7313246-$ | US-
7319780-$ | US-
7376238-$ | US-
7380936-$ | US-
7405801-$ | US-
7438409-$ | US-
7438410-$ | US-
7452067-$ | US-
7500746-$ | US-
7500747-$ | US-
7512414-$ | US-
7521623-$ | US-
7543934-$ | US-
7543938-$ | US-
7547101-$ | US-
7581833-$ | US-
7604348-$ | US-
7643895-$ | US-
7648236-$ | US-
7677723-$ | US-
7740353-$ | US-
7760898-$ | US-
7792552-$ | US-
7798638-$ | US-
7806525-$ | US-
7818142-$ | US-
7834759-$ | US-
7922321-$ | US-
8073984-$ | US-
8095799-$ | US-
8109629-$ | US-
8142015-$ | US-
8182267-$ | US-
8184067-$ | US-
8243973-$ | US-
8328420-$ | US-
8337013-$ | US-
8421851-$ | US-
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8430507-$ | US-
8465151-$ | US-
8482488-$ | US-
8485661-$ | US-
8508851-$ | US-
8558759-$ | US-
8593795-$ | US-
8668334-$ | US-
8766747-$ | US-
8767306-$ | US-
8778022-$ | US-
8801174-$ | US-
8823740-$ | US-
8832233-$ | US-
8838708-$ | US-
8884845-$ | US-
8905541-$ | US-
8907867-$ | US-
8908894-$ | US-
8931896-$ | US-
8941560-$ | US-
8944590-$ | US-
8952869-$ | US-
8957835-$ | US-
8979259-$ | US-
9024843-$ | US-
9081212-$ | US-
9091851-$ | US-
9097890-$ | US-
9097891-$ | US-
9116545-$ | US-
9128281-$ | US-
9128522-$ | US-
9129295-$ | US-
9134534-$ | US-
9137309-$ | US-
9141194-$ | US-
9143848-$ | US-
9158116-$ | US-
9182596-$ | US-
9201512-$ | US-
9223134-$ | US-
9229227-$ | US-
9230501-$ | US-
9256071-$ | US-
9277334-$ | US-
9285589-$ | US-
9298007-$ | US-
9299194-$ | US-
9341843-$ | US-
9349280-$ | US-
9366862-$ | US-
9400390-$ | US-
9401540-$ | US-
9405135-$ | US-
9405892-$ | US-
9423842-$ | US-
9423870-$ | US-
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9494800-$ | US-
9529197-$ | US-
9529199-$ | US-
9568746-$ | US-
9582071-$ | US-
9589482-$ | US-
9594433-$ | US-
9600079-$ | US-
9651787-$ | US-
9672210-$ | US-
9684172-$ | US-
9684374-$ | US-
9690121-$ | US-
9715112-$ | US-
9715774-$ | US-
9730647-$ | US-
9740280-$ | US-
9753288-$ | US-
9759917-$ | US-
9766463-$ | US-
9781408-$ | US-
9800990-$ | US-
9829707-$ | US-
9836122-$ | US-
9841599-$ | US-
9857590-$).DID.

L195 345 (US-5036311-$ | US-  |(US-PGPUB; USPAT; |OR ON ON 2024/05/14
5050150-$ | US- USOCR; FIT (AU, AP, 02:28 PM
5064410-$ | US- AT, BE, BG, BR, BY,
5093576-$ | US- CA, CH, CN, CS, CU,
5106179-$ | US- CZ, DD, DE, DK, EA,
5148023-$ | US- EE, EP, ES, FI, FR, GB,
5151600-$ | US- HR, HU, ID, IE, IL, IS,
5161250-$ | US- IT, JP, KR, LT, LU, LV,
5172256-$ | US- MA, OA, RU, SU, WO,
5264877-$ | US- MC, MD, MY, NL, NO,
5306917-$ | US- Nz, PH, PL, PT, RO,
5353378-$ | US- RS, SE, SG, SI, SK,
5359370-$ | US- TH, TN, TR, TW, UA,
5359444-$ | US- VN); FPRS; EPO;
5367345-$ | US- JPO; DERWENT;
5379464-$ | US- IBM_TDB)
5382986-$ | US-
5394005-$ | US-
5452026-$ | US-
5452480-$ | US-
5455637-$ | US-
5455640-$ | US-
5457751-$ | US-
5463428-$ | US-
5500532-$ | US-
5510961-$ | US-
5513384-$ | US-
5533130-$ | US-
5541641-$ | US-
5581090-$ | US-
5585871-$ | US-
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5589398-$ | US-
5590417-$ | US-
5606743-$ | US-
5608808-$ | US-
5634201-$ | US-
5671035-$ | US-
5686727-$ | US-
5694475-$ | US-
5715323-$ | US-
5737436-$ | US-
5818381-$ | US-
5835185-$ | US-
5900720-$ | US-
5903395-$ | US-
5923398-$ | US-
5941837-$ | US-
5946071-$ | US-
5949516-$ | US-
5966746-$ | US-
5980037-$ | US-
5988812-$ | US-
5991085-$ | US-
5992996-$ | US-
5995592-$ | US-
6010216-$ | US-
6013919-$ | US-
6028627-$ | US-
6046455-$ | US-
6060321-$ | US-
6061580-$ | US-
6091546-$ | US-
6091832-$ | US-
6115177-$ | US-
6132681-$ | US-
6145983-$ | US-
6154552-$ | US-
6176576-$ | US-
6225897-$ | US-
6231181-$ | US-
6236969-$ | US-
6243578-$ | US-
6259367-$ | US-
6270466-$ | US-
6292213-$ | US-
6292685-$ | US-
6301367-$ | US-
6307526-$ | US-
6343858-$ | US-
6349001-$ | US-
6349422-$ | US-
6409335-$ | US-
6409338-$ | US-
6426719-$ | US-
6431705-$ | US-
6474816-$ | US-
6478736-$ | US-
6506142-$ | US-
6511175-$ | US-
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6513532-$ | US-
6517203-$ | US-
6539336-$ | US-
6542081-$ | US-
6546101-$ | US-
6554763-$ | US-
6582075-$ | US-
6619799-$ | US-
6629076-$ | US-
6729726-$ | US-
6736759-$ | US-
6764194-$ | US-
6769767-$ | US-
6788309-$ | US-
6792401-$ | US-
6816314-$ | US-
6824265-$ | US-
6857741-$ | US-
6871951-$ | US-
6879930-$ | US-
6912386-$ | US-
6929365-$ | US-
6932090-$ | US-
6947219-$ | US-
7004582-$ | US-
7013009-$ | US-
7023594-$ | US-
7030902-$ | US-
7031667-$ | US-
7033025-$ | US-
7059717-$ | US-
7073905-$ | US-
7079876-$ | US-
7123215-$ | US-
7192136-$ | US-
7255437-$ | US-
7265358-$ | US-
7274292-$ | US-
7289767-$ | US-
7312699-$ | US-
7331666-$ | US-
7376238-$ | US-
7380936-$ | US-
7401918-$ | US-
7405801-$ | US-
7429965-$ | US-
7438409-$ | US-
7438410-$ | US-
7445332-$ | US-
7481531-$ | US-
7500746-$ | US-
7500747-$ | US-
7512414-$ | US-
7517083-$ | US-
7527374-$ | US-
7543934-$ | US-
7581833-$ | US-
7621634-$ | US-
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7648236-$ | US-
7677723-$ | US-
7760898-$ | US-
7771046-$ | US-
7792552-$ | US-
7806525-$ | US-
7922321-$ | US-
7976159-$ | US-
8109629-$ | US-
8142015-$ | US-
8174569-$ | US-
8337013-$ | US-
8430507-$ | US-
8434863-$ | US-
8465151-$ | US-
8485661-$ | US-
8500271-$ | US-
8770742-$ | US-
8905542-$ | US-
9033493-$ | US-
9244292-$ | US-
9400390-$ | US-
9405135-$ | US-
9488520-$ | US-
9547184-$ | US-
9690121-$ | US-
9922236-$ | US-
D369167-$).DID.

L196 342 (US-10042186-$ | US- |(US-PGPUB; USPAT; |OR ON ON 2024/05/14
10045732-$ | US- USOCR; FIT (AU, AP, 02:28 PM
10108984-$ | US- AT, BE, BG, BR, BY,
10123732-$ | US- CA, CH, CN, CS, CU,
10180572-$ | US- CZz, DD, DE, DK, EA,
10215568-$ | US- EE, EP, ES, FI, FR, GB,
10227063-$ | US- HR, HU, ID, IE, IL, IS,
10254856-$ | US- IT, JP, KR, LT, LU, LV,
10276028-$ | US- MA, OA, RU, SU, WO,
10310296-$ | US- MC, MD, MY, NL, NO,
10310597-$ | US- Nz, PH, PL, PT, RO,
10345625-$ | US- RS, SE, SG, SI, SK,
10359459-$ | US- TH, TN, TR, TW, UA,
10448867-$ | US- VN); FPRS; EPO;
10463300-$ | US- JPO; DERWENT;
10466491-$ | US- IBM_TDB)
10466510-$ | US-
10469916-$ | US-
10473950-$ | US-
10561376-$ | US-
10613355-$ | US-
10617342-$ | US-
10624790-$ | US-
10649220-$ | US-
10663740-$ | US-
10678322-$ | US-
10684478-$ | US-
10684687-$ | US-
10686972-$ | US-
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10690936-$ | US-
10722128-$ | US-
10742965-$ | US-
10777048-$ | US-
10824253-$ | US-
10831316-8 | US-
10853589-$ | US-
10908421-$ | US-
10997943-$ | US-
11042045-$ | US-
11061252-8 | US-
11086147-$ | US-
11115074-$ | US-
11137626-$ | US-
11138301-$ | US-
11156856-§ | US-
11204512-8 | US-
1255265-$ | US-
1917745-$ | US-
20020021407-$ | US-
20020081982-$ | US-
20020090103-$ | US-
20020098877-$ | US-
20030022690-$ | US-
20030032449-$ | US-
20030226978-$ | US-
20040096078-$ | US-
20050230596-$ | US-
20050248719-$ | US-
20050278446-$ | US-
20060034478-$ | US-
20060269079-$ | US-
20070186330-$ | US-
20070258040-$ | US-
20070270663-$ | US-
20070271116-$ | US-
20080062338-$ | US-
20080144854-$ | US-
20080273166-$ | US-
20090156128-$ | US-
20090201460-$ | US-
20120002160-$ | US-
20120105740-$ | US-
20120108215-$ | US-
20120176580-$ | US-
20120194550-$ | US-
20120249797-$ | US-
20130072828-$ | US-
20130143519-$ | US-
20130169513-$ | US-
20140176902-$ | US-
20140198293- | US-
20150309316-$ | US-
20150309534-$ | US-
20160187651-$ | US-
20160223832-$ | US-
20160239985- | US-
20190278110-$ | US-
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20190285913-$ | US-
20200029140-$ | US-
20220011603-$ | US-
2249572-$ | US-
2638532-$ | US-
2794085-$ | US-
2818511-$ | US-
2830132-$ | US-
2874230-$ | US-
2904670-$ | US-
3060308-$ | US-
3597054-$ | US-
3710115-$ | US-
3858001-$ | US-
3883701-$ | US-
4165487-$ | US-
4254451-$ | US-
4283127-$ | US-
4322585-$ | US-
4348664-$ | US-
4389217-$ | US-
4526473-$ | US-
4535244-$ | US-
4608492-$ | US-
4683587-$ | US-
4751691-$ | US-
4757714-$ | US-
4806011-$ | US-
4822160-$ | US-
4822161-$ | US-
4851666-$ | US-
4851686-$ | US-
4856086-$ | US-
4859047-$ | US-
4882769-$ | US-
4962469-$ | US-
4967268-$ | US-
4985632-$ | US-
5008548-$ | US-
5015086-$ | US-
5020150-$ | US-
5026151-$ | US-
5064410-$ | US-
5093576-$ | US-
50963103-$ | US-
5151600-$ | US-
5161250-$ | US-
5172256-$ | US-
5264877-$ | US-
52756503-$ | US-
5306917-$ | US-
5353378-$ | US-
5359444-$ | US-
5367345-$ | US-
5379464-$ | US-
5382986-$ | US-
5394005-$ | US-
5452026-$ | US-
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L197 1700

L198 156

5452480-$ | US-
5455637-$ | US-
5455640-$ | US-
5457751-$ | US-
5463428-$ | US-
5500532-$ | US-
5510961-$ | US-
5513384-$ | US-
5533130-$ | US-
5581090-$ | US-
5585871-$ | US-
56279804-$ | US-
5634201-$ | US-
5671035-$ | US-
5673692-$ | US-
5694475-$ | US-
5715323-$ | US-
58316904-$ | US-
5835185- | US-
5900720-$ | US-
5903395-$ | US-
59204504-$ | US-
5923398-$ | US-
5941837-$ | US-
5946071-$ | US-
5949516-$ | US-
5963294-$ | US-
5966746-$ | US-
5988812-$ | US-
5991085-$ | US-
5992996-$ | US-
6010216-$ | US-
6013919-$ | US-
6028627-$ | US-
6046455-$ | US-
60519104-$).DID.

2585 2586 2587 2588
2589 2590 2591

2592 AND 60

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

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

OR

OR

ON

ON

ON

ON

2024/05/14
02:29 PM

2024/05/14
02:30 PM
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L199

L200

L201

118

75

31

2592 AND 62

2592 AND 66

2592 AND 71

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8I, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/05/14
02:30 PM

2024/05/14
02:30 PM

2024/05/14
02:30 PM
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2592 AND 55

(US-20040029582-$ |
US-20040059212-$ |
US-20040063378-$ |
US-20040096078-$ |
US-20040100384-$ |
US-20040101178-$ |
US-20040128737-$ |
US-20040150986-$ |
US-20040156012-$ |
US-20040157649-$ |
US-20040160571-$ |
US-20040160572-8 |
US-20040160573-$ |
US-20040197002-$ |
US-20040227219-$ |
US-20050067580-$ |
US-20050078274-$ |
US-20050088365-$ |
US-20050201585-$ |
US-20050213026-$ |
US-20050230596-$ |
US-20050238194-$ |
US-20050239502-$ |
US-20050248717-$ |
US-20050248718-$ |
US-20050248719-$ |
US-20050264752-$ |
US-20050278446-$ |
US-20060001827-$ |
US-20060003803-$ |
US-20060023158-$ |
US-20060034478-$ |
US-20060107822-$ |
US-20060132382-$ |
US-20070030442-$ |
US-20070035830-$ |
US-20070046887-$ |
US-20070055888-$ |
US-20070098192-$ |

JPO; DERWENT:;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,

IT, JP, KR, LT, LU, LV,

MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,

IT, JP, KR, LT, LU, LV,

MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

OR

ON

ON

ON

ON

2024/05/14
02:31 PM

2024/05/14
02:50 PM

L202 18
L203 317
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US-20070109491-$ |
US-20070186330-$ |
US-20070200927-$ |
US-20070208531-$ |
US-20070248238-$ |
US-20070270663-$ |
US-20070271065-$ |
US-20070271116-$ |
US-20070271387-$ |
US-20070279584-$ |
US-20080062338-$ |
US-20080068559-$ |
US-20080100792-$ |
US-20080144854-$ |
US-20080151175-$ |
US-20080151179-$ |
US-20080158506-$ |
US-20080211921-$ |
US-20080218684-$ |
US-20080262392-$ |
US-20080278678-$ |
US-20090059159-$ |
US-20090059381-$ |
US-20090073375-$ |
US-20090141233-$ |
US-20090147215-$ |
US-20090156128-$ |
US-20090251660-$ |
US-20090251661-$ |
US-20090296044-$ |
US-20100061579-$ |
US-20100079356-$ |
US-20100110368-$ |
US-20100245754-$ |
US-20100296045-$ |
US-20100309426-$ |
US-20110102734-$ |
US-20110164122-$ |
US-20110187990-$ |
US-20110241796-$ |
US-20110273365-$ |
US-20120033061-$ |
US-20120050668-$ |
US-20120062357-$ |
US-20120133885-$ |
US-20120176580-$ |
US-20130072828-$ |
US-20130077175-$ |
US-20130143519-$ |
US-20130201440-$ |
US-20130308089-$ |
US-20140132913-$ |
US-20140176902-$ |
US-20140198293-$ |
US-20140268008-$ |
US-20140268013-$ |
US-20140268017-$ |
US-20140361185-$ |
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US-20150085245-$
US-20150230988-$
US-20150253590-$
US-20160246075-$
US-20160302992-$
US-20170068117-$
US-20170074721-$
US-20170090219-$
US-20170131575-$
US-20170146829-$
US-20170303187-$
US-20180314079-$
US-20180348050-$
US-20190033623-$
US-20190187492-$
US-20190272800-$
US-20190278110-$
US-20190285913-$
US-20190310132-$
US-20190318589-$
US-20190387351-$
US-20200012127-$
US-20200218094-$
US-20200364992-$
US-20210271116-$ |
US-2249572-$ | US-
2638532-$ | US-
2794085-$ | US-
2818511-$ | US-
2830132-$ | US-
2874230-$ | US-
2904670-$ | US-
3060308-$ | US-
3597054-$ | US-
3710115-$ | US-
3858001-$ | US-
3883701-$ | US-
4165487-$ | US-
4254451-$ | US-
4283127-$ | US-
4322585-$ | US-
4348664-$ | US-
4389217-$ | US-
4526473-$ | US-
4535244-$ | US-
4608492-$ | US-
4683587-$ | US-
4751691-$ | US-
4757714-$ | US-
4773095-$ | US-
4806011-$ | US-
4822160-$ | US-
4822161-$ | US-
4851686-$ | US-
4856086-$ | US-
4859047-$ | US-
4882769-$ | US-
4904078-$ | US-
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L204 301

4942629-$ | US-
4962469-$ | US-
4967268-$ | US-
4985632-$ | US-
5008548-$ | US-
5015086-$ | US-
5020150-$ | US-
5026151-$).DID.

(US-1255265-$ | US-
1917745-$ | US-
10042186-$ | US-
10060790-$ | US-
10061144-$ | US-
10310296-$ | US-
10345625-$ | US-
10359311-8 | US-
10539459-§ | US-
10624790-$ | US-
10777048-$ | US-
11042045-$ | US-
2249572-$ | US-
2638532-$ | US-
2794085-$ | US-
2818511-$ | US-
2830132-$ | US-
2874230-$ | US-
2904670-$ | US-
20010005230-$ | US-
20010028309-$ | US-
20010050754-$ | US-
20020017997-$ | US-
20020021407-$ | US-
20020081982-$ | US-
20020084990-$ | US-
20020090103-$ | US-
20020098877-$ | US-
20020101568-$ | US-
20020109600-$ | US-
20020140899-$ | US-
20020159023- | US-
20020197961-$ | US-
20030018274-$ | US-
20030022690-$ | US-
20030032449-$ | US-
20030062046-$ | US-
20030065257-$ | US-
20030067585-$ | US-
20030068057-$ | US-
20030083591-$ | US-
20030214630-$ | US-
20030226978-$ | US-
20030231293-$ | US-
20040000733-$ | US-
20040029582-$ | US-
20040059212-$ | US-
20040063378-$ | US-
20040096078-$ | US-

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

OR

ON

ON

2024/05/14
02:50 PM
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20040100384-$ | US-
20040101178-$ | US-
20040128737-$ | US-
20040150986-$ | US-
20040156012-$ | US-
20040157649-$ | US-
20040160571-$ | US-
20040160572-$ | US-
20040160573-$ | US-
20040197002-$ | US-
20040227219-$ | US-
20050067580-$ | US-
20050078274-$ | US-
20050088365-$ | US-
20050201585-$ | US-
20050213026-$ | US-
20050230596-$ | US-
20050238194-$ | US-
20050239502-$ | US-
20050248717-$ | US-
20050248718-$ | US-
20050248719-$ | US-
20050264752-$ | US-
20060001827-$ | US-
20060003803-$ | US-
20060023158-$ | US-
20060034478-$ | US-
20060107822-$ | US-
20060132382-$ | US-
20070030442-$ | US-
20070035830-$ | US-
20070046887-$ | US-
20070055888-$ | US-
20070098192-$ | US-
20070109491-$ | US-
20070186330-$ | US-
20070200927-$ | US-
20070208531-$ | US-
20070248238-$ | US-
20070270663-$ | US-
20070271065-$ | US-
20070271116-$ | US-
20070271387-$ | US-
20070279584-$ | US-
20080062338-$ | US-
20080068559-$ | US-
20080100792-$ | US-
20080144854-$ | US-
20080151175-$ | US-
20080151179-$ | US-
20080158506-$ | US-
20080218684-$ | US-
20080262392-$ | US-
20080278678-$ | US-
20090059159-$ | US-
20090059381-$ | US-
20090073375-$ | US-
20090141233-$ | US-
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20090147215-$ | US-
20090156128-$ | US-
20090251660-$ | US-
20090251661-$ | US-
20090296044-$ | US-
20100061579-$ | US-
20100079356-$ | US-
20100110368-$ | US-
20100245754-$ | US-
20100296045-$ | US-
20100309426-$ | US-
20110102734-$ | US-
20110164122-$ | US-
20110187990-$ | US-
20110241976-$ | US-
20110273365-$ | US-
20120033061-$ | US-
20120050668-$ | US-
20120133885-$ | US-
20120176580-$ | US-
20130072828-$ | US-
20130077175-$ | US-
20130143519-$ | US-
20130201440-$ | US-
20130308089-$ | US-
20140132913-$ | US-
20140176902-$ | US-
20140198293-$ | US-
20140268008-$ | US-
20140268013-$ | US-
20140268017-$ | US-
20140361185-$ | US-
20150085245-$ | US-
20150230988-$ | US-
20150253590-$ | US-
20160246075-$ | US-
20160302992-$ | US-
20170068117-$ | US-
20170074721-$ | US-
20170090219-$ | US-
20170131575-$ | US-
20170146829-$ | US-
20170303187-$ | US-
20180314079-$ | US-
20180335650-$ | US-
20180348050-$ | US-
20190033623-$ | US-
20190187492-$ | US-
20190272800-$ | US-
20190278110-$ | US-
20190285913-$).DID.

L205 283 (US-20010005230-$ | [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
US-20010028309-$ | |USOCR; FIT (AU, AP, 02:50 PM
US-20010050754-$|  |AT, BE, BG, BR, BY,
US-20020017997-$| [CA, CH, CN, CS, CU,
US-20020021407-$| |Cz, DD, DE, DK, EA,
US-20020081982-$| |EE, EP, ES, FI, FR, GB,
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US-20020084990- |
US-20020089639-$ |
US-20020090103-$ |
US-20020098877-$ |
US-20020101568-$ |
US-20020109600-$ |
US-20020140899-$ |
US-20020159023-$ |
US-20020197961-$ |
US-20030018274-$ |
US-20030022690-$ |
US-20030032449-$ |
US-20030062046-$ |
US-20030065257-$ |
US-20030067585-$ |
US-20030068057-$ |
US-20030083591-$ |
US-20030214630-$ |
US-20030226978-$ |
US-20030231293-$ |
US-20040000733-$ |
US-20040029582-$ |
US-20040059212-$ |
US-20040063378-$ |
US-20040096078-$ |
US-20040100384-$ |
US-20040101178-$ |
US-20040128737-$ |
US-20040150986-$ |
US-20040156012-$ |
US-20040157649-$ |
US-20040160571-$ |
US-20040160572-$ |
US-20040160573-$ |
US-20040197002-$ |
US-20040227219-$ |
US-20050067580-$ |
US-20050078274-$ |
US-20050088365-$ |
US-20050201585-$ |
US-20050213026-$ |
US-20050230596-$ |
US-20050238194-$ |
US-20050239502-$ |
US-20050248717-$ |
US-20050248718-$ |
US-20050248719-$ |
US-20050264752-$ |
US-20060001827-$ |
US-20060003803-$ |
US-20060023158-$ |
US-20060034478-$ |
US-20060107822-$ |
US-20060132382-$ |
US-20070030442-$ |
US-20070035830-$ |
US-20070046887-$ |
US-20070055888-$ |

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

05/15/2024 09:47:12 AM

Workspace: 18597874—5-15-24

Apple Inc.

Exhibit 1015

Page 132 of 190
JL

Page 2329




US-20070098192-$ |
US-20070109491-$ |
US-20070186330-$ |
US-20070200927-$ |
US-20070208531-$ |
US-20070248238-$ |
US-20070270663-$ |
US-20070271065-$ |
US-20070271116-$ |
US-20070271387-$ |
US-20070279584-$ |
US-20080062338-$ |
US-20080068559-$ |
US-20080100792-$ |
US-20080144854-$ |
US-20080151175-$ |
US-20080151179-$ |
US-20080158506-$ |
US-20080218684-$ |
US-20080262392-$ |
US-20080278678-$ |
US-20090059159-$ |
US-20090059381-$ |
US-20090073375-$ |
US-20090141233-$ |
US-20090147215-$ |
US-20090156128-$ |
US-20090251660-$ |
US-20090251661-$ |
US-20090296044-$ |
US-20100061579-$ |
US-20100079356-$ |
US-20100110368-$ |
US-20100245754-$ |
US-20100296045-$ |
US-20100309426-$ |
US-20110102734-$ |
US-20110164122-$ |
US-20110187990-$ |
US-20110241976-$ |
US-20110273365-$ |
US-20120033061-$ |
US-20120050668-$ |
US-20120133885-$ |
US-20120176580-$ |
US-20130072828-$ |
US-20130077175-$ |
US-20130143519- |
US-20130201440-$ |
US-20130308089-$ |
US-20140132913-$ |
US-20140176902-$ |
US-20140198293-$ |
US-20140268008-$ |
US-20140268013-$ |
US-20140268017-$ |
US-20140361185-$ |
US-20150085245-$ |
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US-20150230988-$
US-20150253590-$
US-20160246075-$
US-20160302992-$
US-20170068117-$
US-20170074721-$
US-20170090219-$
US-20170131575-$
US-20170146829-$
US-20170303187-$
US-20180314079-$
US-20180335650-$
US-20180348050-$
US-20190033623-$
US-20190187492-$
US-20190272800-$
US-20190278110-$
US-20190285913-$
US-20190310132-$
US-20190318589-$
US-20190387351-$
US-20200218094-$
US-20200364992-
$).DID.

L206 211 (US-3192826-$ | US-  |(US-PGPUB; USPAT; |OR ON ON 2024/05/14
3216308-$ | US- USOCR; FIT (AU, AP, 02:50 PM
3229580-$ | US- AT, BE, BG, BR, BY,
3524710-$ | US- CA, CH, CN, CS, CU,
3610825-$ | US- CZz, DD, DE, DK, EA,
3787109-$ | US- EE, EP, ES, FI, FR, GB,
3885095-$ | US- HR, HU, ID, IE, IL, IS,
3915548-$ | US- IT, JP, KR, LT, LU, LV,
3923370-$ | US- MA, OA, RU, SU, WO,
3936605-$ | US- MC, MD, MY, NL, NO,
3940204-$ | US- Nz, PH, PL, PT, RO,
4052073-$ | US- RS, SE, SG, S|, SK,
4082432-$ | US- TH, TN, TR, TW, UA,
4195915-$ | US- VN); FPRS; EPO;
4218111-$ | US- JPO; DERWENT;
4447128-$ | US- IBM_TDB)
4550984-$ | US-
4649434-$ | US-
4664475-$ | US-
4665385-$ | US-
4722601-$ | US-
4751691-$ | US-
4753514-$ | US-
4799765-$ | US-
4806001-$ | US-
4806011-$ | US-
4818048-$ | US-
4826287-$ | US-
4852988-$ | US-
4853306-$ | US-
4867551-$ | US-
4869575-$ | US-
4884137-$ | US-
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4961626-$ | US-
4968117-$ | US-
4973132-$ | US-
4973139-$ | US-
4988183-$ | US-
5003300-$ | US-
5013134-$ | US-
5028119-$ | US-
5044709-$ | US-
5050962-$ | US-
5053755-$ | US-
5129716-$ | US-
5138470-$ | US-
5162828-$ | US-
5212471-$ | US-
5214425-$ | US-
5231379-$ | US-
5281957-$ | US-
5281960-$ | US-
5309169-$ | US-
5320538-$ | US-
5325386-$ | US-
5334991-$ | US-
5348477-$ | US-
5359669-$ | US-
5367345-$ | US-
5369415-$ | US-
5381267-$ | US-
5384654-$ | US-
5392158-$ | US-
5416876-$ | US-
5446507-$ | US-
5455591-$ | US-
5459612-$ | US-
5469185-$ | US-
5491510-$ | US-
5506728-$ | US-
5519410-$ | US-
5537253-$ | US-
5539578-$ | US-
5576887-$ | US-
5579148-$ | US-
5583590-$ | US-
5585871-$ | US-
5589846-$ | US-
5596451-$ | US-
5606743-$ | US-
5610765-$ | US-
5626410-$ | US-
5629790-$ | US-
5648789-$ | US-
5653751-$ | US-
5654827-$ | US-
5654828-$ | US-
5671037-$ | US-
5673139-$ | US-
5682173-$ | US-
5699194-$ | US-
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L207 123

5712649-$ | US-
5717479-$ | US-
5719588-$ | US-
5744788-$ | US-
5751493-$ | US-
5808589-$ | US-
5815326-$ | US-
5886822-$ | US-
5943171-$ | US-
5973845-$ | US-
5991103-$ | US-
6005720-$ | US-
6023372-$ | US-
6081304-$ | US-
6091546-$ | US-
D195365-$ | US-
RE28847-$).DID.

(US-10042186-$ | US-
10222617-8 | US-
10345625-$ | US-
10613355-§ | US-
10624790-$ | US-
10777048-$ | US-
11061252-8 | US-
12003393-$ | US-
20040160572-$ | US-
20090097688-$ | US-
20090296044-$ | US-
20100177277-$ | US-
20100265456- | US-
20110080556-$ | US-
20110102734-$ | US-
20110109873-$ | US-
20120002159-$ | US-
20130010256-$ | US-
20160109729-$ | US-
20170068117-$ | US-
20190126060-$ | US-
20200004050-$ | US-
3042548-$ | US-
3683168-$ | US-
3923384-$ | US-
4447504-$ | US-
4449799-$ | US-
4618226-$ | US-
4675259-$ | US-
4756605-$ | US-
4770954-$ | US-
4883728-$ | US-
4977899-$ | US-
5007726-$ | US-
5142406-$ | US-
5455637-$ | US-
5455638-$ | US-
5835185-$ | US-
5900720-$ | US-
5933496-$ | US-

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8I, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2024/05/14
02:50 PM
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6099117-$ | US-
6325507-$ | US-
64764696-$ | US
6552511-$ | US-
7150526-$ | US-
7339353-$ | US-
7461936-$ | US-
8337013-$ | US-
8465151-$ | US-
8500271-$ | US-
8770742-$ | US-
8787970-$ | US-
8801174-$ | US-
8876285-$ | US-
8905541-$ | US-
8944590-$ | US-
9192772-$ | US-
9207515-$ | US-
9274395-$ | US-
9405135-$ | US-
9470909-$ | US-
9482880-$ | US-
9619201-$ | US-
9632059-$ | US-
9720258-$ | US-
9720260-$).DID.

L208 156 (US-20020098877-$ | |(US-PGPUB; USPAT; |OR ON ON 2024/05/14
US-20020118825-$ | |USOCR; FIT (AU, AP, 02:50 PM
US-20020176330-$ |  |AT, BE, BG, BR, BY,

US-20030003969-$ |  |CA, CH, CN, CS, CU,
US-20030022690-$ | |CZ, DD, DE, DK, EA,
US-20030067585-$ |  |EE, EP, ES, FI, FR, GB,
US-20030068057-$ |  |HR, HU, ID, IE, IL, IS,
US-20040000733-$ |  |IT, JP, KR, LT, LU, LV,
US-20040132509-$ |  [MA, OA, RU, SU, WO,
US-20040156012-$ |  [MC, MD, MY, NL, NO,
US-20040157649-$ |  |NZ, PH, PL, PT, RO,
US-20040160572-$ |  |RS, SE, SG, SI, SK,
US-20040160573-§ |  [TH, TN, TR, TW, UA,
US-20040239874-$ |  |VN); FPRS; EPO;
US-20050046789-$ |  [JPO; DERWENT;
US-20050046790-$ |  |IBM_TDB)
US-20050128431-$ |
US-20050185815-$ |
US-20060183427-$ |
US-2424935-$ | US-
2856466-$ | US-
2882348-$ | US-
2999136-$ | US-
3104290-$ | US-
3119903-$ | US-
3495898-$ | US-
3588384-$ | US-
3665122-$ | US-
3769663-$ | US-
3883701-$ | US-
4636048-$ | US-
05/15/2024 09:47:12 AM Page 137 of 190
Workspace: 18597874—5-15-24 JL
Apple Inc.  Exhibit 1015 Page 2334




4683587-$ | US-
4856086-$ | US-
4882769-$ | US-
4902120-$ | US-
4904078-$ | US-
5020150-$ | US-
5159639-$ | US-
5327178-$ | US-
5335285-$ | US-
5367345-$ | US-
5533130-$ | US-
5579400-$ | US-
5606743-$ | US-
5608808-$ | US-
5634201-$ | US-
5694475-$ | US-
5715323-$ | US-
5717479-$ | US-
5737436-$ | US-
5781272-$ | US-
5892564-$ | US-
5988812-$ | US-
6010216-$ | US-
6012812-$ | US-
6176576-$ | US-
6218958-$ | US-
6233344-$ | US-
6233345-$ | US-
6252970-$ | US-
6301050-$ | US-
6301367-$ | US-
6311155-$ | US-
6325507-$ | US-
6349001-$ | US-
6356392-$ | US-
6384982-$ | US-
6392798-$ | US-
6409338-$ | US-
6421031-$ | US-
6456721-$ | US-
6490362-$ | US-
6690807-$ | US-
6729726-$ | US-
6769767-$ | US-
6929365-$ | US-
6966647-$ | US-
7004582-$ | US-
7013009-$ | US-
D207919-$ | US-
D212863-$ | US-
D418153-$ | US-
D426845-$ | US-
D435058-$ | US-
D445416-$ | US-
D462708-$ | US-
RE35051-$).DID.

1209 93 (US-20010035242-$ | |(US-PGPUB; USPAT; |OR ON ON 2024/05/14
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US-20020072387-$ | |USOCR; FIT (AU, AP, 02:50 PM
US-20020193151-$ |  |AT, BE, BG, BR, BY,
US-20030036414-$ |  |[CA, CH, CN, CS, CU,
US-20030040285-$ |  [CZz, DD, DE, DK, EA,
US-20030042348-$ |  |EE, EP, ES, FI, FR, GB,
US-20030108217-$ |  [HR, HU, ID, IE, IL, IS,
US-20030182003-$ |  |IT, JP, KR, LT, LU, LV,
US-20040077382-$ |  [MA, OA, RU, SU, WO,
US-20040204165-$ |  |MC, MD, MY, NL, NO,
US-20050078274-$ |  |NZ, PH, PL, PT, RO,
US-20050128431-$ |  |RS, SE, SG, SI, SK,
US-20050201585-$ |  |TH, TN, TR, TW, UA,
US-20050220316-$ |  |VN); FPRS; EPO;
US-20050248717-$ |  |JPO; DERWENT;
US-20050255883-$ |  |IBM_TDB)
US-20050255898-$ |
US-20060013410-$ |
US-20060023158-$ |
US-20060093178-$ |
US-20060153409-$ |
US-20060177086-$ |
US-20060185062-$ |
US-20060251283-$ |
US-20070064969-$ |
US-20090175482- |
US-2249572-$ | US-
3528734-$ | US-
4456797-$ | US-
4902120-$ | US-
4942617-$ | US-
5034995-$ | US-
5164987-$ | US-
5422957-$ | US-
5608808-$ | US-
5715323-$ | US-
5737436-$ | US-
5881160-$ | US-
6095820-$ | US-
6097822-$ | US-
6176576-$ | US-
6633770-$ | US-
6643528-$ | US-
6690808-$ | US-
6920228-$ | US-
7519192-$ | US-
7702122-$ | US-
D533539-$).DID.
1210 885 2603 2604 2605 2606 |(US-PGPUB; USPAT; |OR ON ON 2024/05/14
2607 2608 2609 USOCR; FIT (AU, AP, 02:51 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
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L211

L212

L213

L214

140

103

58

2610 AND 60

2610 AND 62

2610 AND 66

2610 AND 71

NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8I, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,
USOCR; FIT (AU, AP,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/14
02:52 PM

2024/05/14
02:52 PM

2024/05/14
02:52 PM

2024/05/14
02:52 PM
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AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L215 1 2610 AND 55 (US-PGPUB; USPAT; [OR ON ON 2024/05/14
USOCR; FIT (AU, AP, 02:53 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L216 97 (US-0005069-$ | US-  [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
0017634-$ | US- USOCR; FIT (AU, AP, 03:06 PM
0033660-$ | US- AT, BE, BG, BR, BY,
0044416-$ | US- CA, CH, CN, CS, CU,
0045928-$ | US- CZz, DD, DE, DK, EA,
0057654-$ | US- EE, EP, ES, FI, FR, GB,
0064746-$ | US- HR, HU, ID, IE, IL, IS,
0091200-$ | US- IT, JP, KR, LT, LU, LV,
0114770-$ | US- MA, OA, RU, SU, WO,
0136414-$ | US- MC, MD, MY, NL, NO,
0189548-$ | US- NZ, PH, PL, PT, RO,
02511706-$ | US- RS, SE, SG, SI, SK,
0283894-$ | US- TH, TN, TR, TW, UA,
0291667-$ | US- VN); FPRS; EPO;
0292333-$ | US- JPO; DERWENT;
0357599-$ | US- IBM_TDB)
0379425-$ | US-
0415388-$ | US-
10802582-$ | US-
11513371-$ | US-
11536988-$ | US-
11630331-$ | US-
11644361-$ | US-
11644693-$ | US-
2725462-$ | US-
20020136414-$ | US-
20030064746-$ | US-
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L217 78

20030091200-$ | US-
20040005069-$ | US-
20040114770-$ | US-
20060291667-$ | US-
20070189548-$ | US-
20100045928-$ | US-
20110292333-$ | US-
20120283894-$ | US-
20210379425-$ | US-
20220357599-$ | US-
20220415388-$ | US-
20230017634-$ | US-
20230033660-$ | US-
20230057654-$ | US-
3104290-$ | US-
3119903-$ | US-
5519781-$ | US-
5819183-$ | US-
6311155-$ | US-
6678381-$ | US-
7801570-$ | US-
8582789-$ | US-
8849185-$).DID.

(US-10359459-$ | US-
10624790-$ | US-
10777048-$ | US-
20030231293-$ | US-
20040059212-$ | US-
20040101178-$ | US-
20060034478-$ | US-
20070035830-$ | US-
20080100792-$ | US-
20090073375-$ | US-
20090141233-$ | US-
20120033061-$ | US-
20130072828-$ | US-
20130148519-$ | US-
20140132913-$ | US-
20160302992-$ | US-
20170074721-$ | US-
20170090219-$ | US-
20170131575-$ | US-
20170146829-$ | US-
20170303187-$ | US-
20190272800-$ | US-
20190278110-$ | US-
20190285913-$ | US-
20190310132-$ | US-
20190318589-$ | US-
20190387351-$ | US-
20200012127-$ | US-
20200364992-$ | US-
3858001-$ | US-
4904078-$ | US-
5455637-$ | US-
5541641-$ | US-
5923398-$ | US-

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

OR

ON

ON

2024/05/14
03:06 PM
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6091546-$ | US-
6788309-$ | US-
6816314-$ | US-
6857741-$ | US-
7023594-$ | US-
7517083-$).DID.

L218 75 (AU-2005259090-$ |  |(US-PGPUB; USPAT; |OR ON ON 2024/05/14
CA-2388872-$ | CN-  |USOCR; FIT (AU, AP, 03:06 PM
1110465-$ | CN- AT, BE, BG, BR, BY,
214896080-$ | DE- CA, CH, CN, CS, CU,
69800345-$ | EP- CZz, DD, DE, DK, EA,
1156572-$ | EP- EE, EP, ES, FI, FR, GB,
2082281-$ | EP- HR, HU, ID, IE, IL, IS,
3306380-$ | JP- IT, JP, KR, LT, LU, LV,
2001183620-$ | JP- MA, OA, RU, SU, WO,
2002027680-$ | JP- MC, MD, MY, NL, NO,
2002218669-$ | JP- Nz, PH, PL, PT, RO,
2003017020-$ | JP- RS, SE, SG, SI, SK,
2020027271-$ | JP-  |[TH, TN, TR, TW, UA,
6742059-$ | KR- VN); FPRS; EPO;
100238065-$ | KR- JPO; DERWENT;
100720019-$ | KR- IBM_TDB)
20010078034-$ | KR-
200165484-$ | KR-
200250874-$ | KR-
200262295-$ | NZ-
527050-$ | WO-
2001035159-$ | WO-
2002054135-$ | WO-
2009062381-$ | WO-
2010010204-$ | WO-
2019011925-$).DID.

L1219 65 (US-7517083-$ | US-  |(US-PGPUB; USPAT; |OR ON ON 2024/05/14
7527374-$ | US- USOCR; FIT (AU, AP, 03:06 PM
7543934-$ | US- AT, BE, BG, BR, BY,
7581833-$ | US- CA, CH, CN, CS, CU,
7621634-$ | US- CZz, DD, DE, DK, EA,
7648236-$ | US- EE, EP, ES, FI, FR, GB,
7677723-$ | US- HR, HU, ID, IE, IL, IS,
7760898-$ | US- IT, JP, KR, LT, LU, LV,
7771046-$ | US- MA, OA, RU, SU, WO,
7792552-$ | US- MC, MD, MY, NL, NO,
7806525-$ | US- NZ, PH, PL, PT, RO,
7922321-$ | US- RS, SE, SG, SI, SK,
7976159-$ | US- TH, TN, TR, TW, UA,
8109629-$ | US- VN); FPRS; EPO;
8142015-$ | US- JPO; DERWENT;
8174569-$ | US- IBM_TDB)
8337013-$ | US-
8430507-$ | US-
8434863-$ | US-
8465151-$ | US-
8485661-$ | US-
8500271-$ | US-
8770742-$ | US-
8905542-$ | US-
9033493-$ | US-
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9244292-$ | US-
9400390-$ | US-
9405135-$ | US-
9488520-$ | US-
9547184-$ | US-
9690121-$ | US-
D369167-$).DID.

1220 43 (US-0045283-$ | US-  [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
0090295-$ | US- USOCR; FIT (AU, AP, 03:07 PM
0359266-$ | US- AT, BE, BG, BR, BY,
0408850-$ | US- CA, CH, CN, CS, CU,
11480802-$ | US- CZz, DD, DE, DK, EA,
11803069-$ | US- EE, EP, ES, FI, FR, GB,
11829518-$ | US- HR, HU, ID, IE, IL, IS,
20030045283-$ | US- |IT, JP, KR, LT, LU, LV,
20050090295-$ | US-  [MA, OA, RU, SU, WO,
20230359266-$ | US-  [MC, MD, MY, NL, NO,
20230408850-$ | US-  [NZ, PH, PL, PT, RO,
5790311-$ | US- RS, SE, SG, SI, SK,
7430299-$ | US- TH, TN, TR, TW, UA,
7787647-$ | US- VN); FPRS; EPO;
8009849-$ | US- JPO; DERWENT;
8175886-$ | US- IBM_TDB)
8251875-$ | US-
8571241-$ | US-
8620208-$ | US-
8626246-$ | US-
9183351-$ | US-
9369814-$).DID.

1221 40 (US-7976159-$ | US-  [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
8109629-$ | US- USOCR; FIT (AU, AP, 03:07 PM
8142015-$ | US- AT, BE, BG, BR, BY,
8174569-$ | US- CA, CH, CN, CS, CU,
8337013-$ | US- CZz, DD, DE, DK, EA,
8430507-$ | US- EE, EP, ES, FI, FR, GB,
8434863-$ | US- HR, HU, ID, IE, IL, IS,
8465151-$ | US- IT, JP, KR, LT, LU, LV,
8485661-$ | US- MA, OA, RU, SU, WO,
8500271-$ | US- MC, MD, MY, NL, NO,
8770742-$ | US- Nz, PH, PL, PT, RO,
8905542-$ | US- RS, SE, SG, SI, SK,
9033493-$ | US- TH, TN, TR, TW, UA,
9244292-$ | US- VN); FPRS; EPO;
9400390-$ | US- JPO; DERWENT;
9405135-$ | US- IBM_TDB)
9488520-$ | US-
9547184-$ | US-
9690121-$).DID.

L1222 33 (US-0063763-$ | US-  |(US-PGPUB; USPAT; |OR ON ON 2024/05/14
0117121-$ | US- USOCR; FIT (AU, AP, 03:07 PM
0146097-$ | US- AT, BE, BG, BR, BY,
0260859-$ | US- CA, CH, CN, CS, CU,
0273464-$ | US- CZ, DD, DE, DK, EA,
0399691-$ | US- EE, EP, ES, FI, FR, GB,
0415338-$ | US- HR, HU, ID, IE, IL, IS,
11721183-$ | US- IT, JP, KR, LT, LU, LV,
11733549-$ | US- MA, OA, RU, SU, WO,
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11762224-$ | US- MC, MD, MY, NL, NO,
20020146097-$ | US-  [NZ, PH, PL, PT, RO,
20030063763-$ | US- |RS, SE, SG, SI, SK,
20190117121-$ |US- [TH, TN, TR, TW, UA,
20210399691-$ | US-  [VN); FPRS; EPO;
20220260859-$ | US- [JPO; DERWENT;
20220415338-$ | US-  |IBM_TDB)
20230273464-$).DID.

1223 24 (US-0026146-$ | US-  [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
0036103-$ | US- USOCR; FIT (AU, AP, 03:07 PM
0089545-$ | US- AT, BE, BG, BR, BY,
0122208-$ | US- CA, CH, CN, CS, CU,
0178743-$ | US- CZz, DD, DE, DK, EA,
10571715-$ | US- EE, EP, ES, FI, FR, GB,
11326941-$ | US- HR, HU, ID, IE, IL, IS,
20050036103-$ | US- [IT, JP, KR, LT, LU, LV,
20080089545-$ | US-  [MA, OA, RU, SU, WO,
20180122208-$ | US-  [MC, MD, MY, NL, NO,
20210026146-$ | US-  [NZ, PH, PL, PT, RO,
20220178743-$).DID.  |RS, SE, SG, SI, SK,

TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

1224 20 (US-11086147-$ | US- [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
11204512-$ | US- USOCR; FIT (AU, AP, 03:07 PM
20050278446-$ | US-  |AT, BE, BG, BR, BY,
20080211921-$ | US- [CA, CH, CN, CS, CU,
20120062357-$ | US- [CZ, DD, DE, DK, EA,
20190033622-$ | US-  |EE, EP, ES, FI, FR, GB,
20210271116-$ | US-  [HR, HU, ID, IE, IL, IS,
20210364827-$ | US- |IT, JP, KR, LT, LU, LV,
20210364828-$ | US- [MA, OA, RU, SU, WO,
9922236-$).DID. MC, MD, MY, NL, NO,

NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

1225 40 (US-0011603-$ | US-  [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
0054092-$ | US- USOCR; FIT (AU, AP, 03:07 PM
0104864-$ | US- AT, BE, BG, BR, BY,
0172691-$ | US- CA, CH, CN, CS, CU,
0226838-$ | US- CZz, DD, DE, DK, EA,
0369402-$ | US- EE, EP, ES, FI, FR, GB,
11243416-$ | US- HR, HU, ID, IE, IL, IS,
20040104864-$ | US- [IT, JP, KR, LT, LU, LV,
20130172691-$ | US-  [MA, OA, RU, SU, WO,
20140226838-$ | US- |MC, MD, MY, NL, NO,
20190369402-$ | US-  [NZ, PH, PL, PT, RO,
20220011603-$ | US- |RS, SE, SG, SI, SK,
20220054092-$ | US- [TH, TN, TR, TW, UA,
5144344-$ | US- VN); FPRS; EPO;
5475798-$ | US- JPO; DERWENT;
5777715-$ | US- IBM_TDB)
6301050-$ | US-

05/15/2024 09:47:12 AM Page 145 of 190

Workspace: 18597874—5-15-24 JL

Apple Inc.  Exhibit 1015 Page 2342




6346929-$ | US-
6717737-$ | US-
6771423-$).DID.

1226 16 (US-11042045-$ | US- [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
11086147-$ | US- USOCR; FIT (AU, AP, 03:07 PM
20050278446-$ | US-  |AT, BE, BG, BR, BY,
20070248238-$ | US- [CA, CH, CN, CS, CU,
20080211921-$ | US- [CZ, DD, DE, DK, EA,
20120062357-$ | US-  |EE, EP, ES, FI, FR, GB,
20210271116-$ | US-  [HR, HU, ID, IE, IL, IS,
9922236-$).DID. IT, JP, KR, LT, LU, LV,

MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L227 13 (US-9880441-$ | US-  [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
9882992-$ | US- USOCR; FIT (AU, AP, 03:07 PM
9910298-$ | US- AT, BE, BG, BR, BY,
9922236-$ | US- CA, CH, CN, CS, CU,
9939934-$ | US- CZz, DD, DE, DK, EA,
9952883-$ | US- EE, EP, ES, FI, FR, GB,
9965681-$).DID. HR, HU, ID, IE, IL, IS,

IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L228 10 (EP-1027626-$ | EP-  |(US-PGPUB; USPAT; |OR ON ON 2024/05/14

2290433-$).DID. USOCR; FIT (AU, AP, 03:07 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

1229 9 ("20070211574" | (US-PGPUB; USPAT; |OR ON ON 2024/05/14
"20190378493" | USOCR; FIT (AU, AP, 03:07 PM
"20020044416" | AT, BE, BG, BR, BY,

"200124576").DID. CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
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L230

L231

L232

498

96

56

2617 2618 2619 2620
2621 2622 2623 2624
2625 2626 2627 2628
2629 2630

2631 AND 60

2631 AND 66

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8I, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/05/14
03:08 PM

2024/05/14
03:09 PM

2024/05/14
03:09 PM
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L233 28

L234 7

L235 1

L236 26

2631 AND 71

2631 AND 55

2631 AND 58

"20050201585"

JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

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

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/14
03:10 PM

2024/05/14
03:10 PM

2024/05/14
03:10 PM

2024/05/14
03:16 PM
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L237 38

L238 13

L239 16

"20050264752"

"2005167902"

"20050278446"

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

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

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

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/05/14
03:16 PM

2024/05/14
03:16 PM

2024/05/14
03:16 PM
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IBM_TDB)

1240 41 (Artificial Intelligence)  |(US-PGPUB; USPAT; |OR ON ON 2024/05/14
More like doc: USOCR; FIT (AU, AP, 03:16 PM
US-20030045283-A1___|AT, BE, BG, BR, BY,

Text: CA, CH, CN, CS, CU,
(WO-2023130105-A1 |CZ, DD, DE, DK, EA,
OR DE-102006049213- |EE, EP, ES, FI, FR, GB,
B4 OR US-8300864-B2 |HR, HU, ID, IE, IL, IS,
OR US-20090296967- |IT, JP, KR, LT, LU, LV,
A1OR US- MA, OA, RU, SU, WO,
20080123865-A1 OR  |MC, MD, MY, NL, NO,
EP-1621045-A2 OR  |NZ, PH, PL, PT, RO,
EP-1915031-A2 OR  |RS, SE, SG, SI, SK,
DE-102006049213-A1 |TH, TN, TR, TW, UA,
OR CN-101175342-B  |VN); FPRS; EPO;
OR CN-101175342-A  |JPO; DERWENT;
OR US-8155359-B2 OR |IBM_TDB)
DK-3202160-T3 OR JP-

2008118636-A OR EP-

2750407-A1 OR EP-

1638367-B1 OR KR-

20030090298-A OR

EP-3890356-A1 OR

EP-1638367-A2 OR

DK-1638367-T3 OR

US-20070037615-

A1).did.

L241 39 (Artificial Intelligence)  |(US-PGPUB; USPAT; |OR ON ON 2024/05/14
More like doc: USOCR; FIT (AU, AP, 03:16 PM
US-20050090295-A1 _|AT, BE, BG, BR, BY,

Text: CA, CH, CN, CS, CU,
(EP-1673960-A4 OR  |CZ, DD, DE, DK, EA,
WO0-2005036922-A1  |EE, EP, ES, FI, FR, GB,
OR EP-1673960-A1 OR [HR, HU, ID, IE, IL, IS,
CA-2542622-A1OR  |IT,JP, KR, LT, LU, LV,
EP-1949370-A1 OR  |MA, OA, RU, SU, WO,
WO0-2007019702-A1  |MC, MD, MY, NL, NO,
OR US-20050232452- [NZ, PH, PL, PT, RO,
A1OR US- RS, SE, SG, SI, SK,
20030012391-A1OR  [TH, TN, TR, TW, UA,
US-20070041589-A1  |VN); FPRS; EPO;
OR CA-2619268-A1 OR|JPO; DERWENT;
WO-2009039364-A1  |IBM_TDB)

OR US-20090073950-

A1 OR EP-1251714-B2

OR EP-1251715-B1 OR

EP-1251715-B2 OR

DE-102008032852-A1

OR US-8121323-B2 OR

TW-399392-B OR US-

7647077-B2 OR US-

20030012392-A1).did.

1242 27 (Artificial Intelligence)  |(US-PGPUB; USPAT; |OR ON ON 2024/05/14
More like doc: USOCR; FIT (AU, AP, 03:16 PM
US-20170289323-A1__|AT, BE, BG, BR, BY,

Text: CA, CH, CN, CS, CU,
(US-8140658-B1 OR  |CZ, DD, DE, DK, EA,
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US-10757000-B2 OR  |EE, EP, ES, FI, FR, GB,
US-20100201516-A1  |HR, HU, ID, IE, IL, IS,
OR US-20100148940- |IT, JP, KR, LT, LU, LV,
A1 OR US- MA, OA, RU, SU, WO,
20110035491-A1 OR  |MC, MD, MY, NL, NO,
US-20150046582-A1 [Nz, PH, PL, PT, RO,
OR US-8836503-B2 OR|RS, SE, SG, S, SK,
US-9628365-B2 OR  [TH, TN, TR, TW, UA,
US-7844687-B1 OR  |VN); FPRS; EPO;
US-7797367-B1 OR  |JPO; DERWENT;
US-8832244-B2OR  |IBM_TDB)
US-8812654-B2 OR

US-6859831-B1 OR

US-6826607-B1 OR

WO-0126334-A9 OR

WO-0126335-A2 OR

US-7020701-B1 OR

WO-0126333-A2 OR

US-6832251-B1 OR

US-6735630-B1).did.

1243 39 (Artificial Intelligence) ~ [(US-PGPUB; USPAT; |OR ON ON 2024/05/14
More like doc: USOCR; FIT (AU, AP, 03:17 PM
JP-2005167902-A AT, BE, BG, BR, BY,

Text: CA, CH, CN, CS, CU,
(JP-2007318476-A OR |CZ, DD, DE, DK, EA,
JP-4887907-B2 OR JP- |EE, EP, ES, FI, FR, GB,
2009157290-A OR US- |HR, HU, ID, IE, IL, IS,
8174569-B2 OR JP-  |IT, JP, KR, LT, LU, LV,
2004120154-A OR US- [MA, OA, RU, SU, WO,
20070291966-A1 OR  |MC, MD, MY, NL, NO,
US-20030090439-A1  |NZ, PH, PL, PT, RO,
OR WO0-03023756-A1 |RS, SE, SG, SI, SK,
OR EP-1433160-A1 OR [TH, TN, TR, TW, UA,
JP-2006209144-A OR [VN); FPRS; EPO;
WO0-2018186062-A1  [JPO; DERWENT;
OR US-20200053449- |IBM_TDB)
A1 OR JP-2002539498-
A OR US-
20120268433-A1 OR
US-6356392-B1 OR
US-6204974-B1 OR JP-
4411547-B2 OR EP-
1169663-A4 OR WO-
0055676-A1 OR EP-
1169663-A1).did.
L244 51 "11204512" (US-PGPUB; USPAT; [OR ON ON 2024/05/14
USOCR; FIT (AU, AP, 03:17 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
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L245

L246

L247

L248

34

68

28

66

"11243416"

"11183269"

"10628831"

"10310296"

TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/14
03:17 PM

2024/05/14
03:17 PM

2024/05/14
03:17 PM

2024/05/14
03:17 PM

05/15/2024 09:47:12 AM
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L249 37

L250 57

L251 598

"9122082"

"6911172"

"6349001"

CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8I, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

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

(US-PGPUB; USPAT,
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, 8K,
TH, TN, TR, TW, UA,

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/05/14
03:42 PM

2024/05/14
03:42 PM

2024/05/14
03:42 PM

05/15/2024 09:47:12 AM
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L252

108

L253

L254

128

L2677 50

"6771423"

"5835185"

"5671037"

(Artificial Intelligence)
Similar to:

18/597,874 with 0 CPC
Selections and 0 Text
Selections

VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

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

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/14
03:42 PM

2024/05/14
03:42 PM

2024/05/14
03:42 PM

2024/05/15
08:53 AM

05/15/2024 09:47:12 AM
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Text:
(US-20170131575-A1
OR US-20210364827-
A9 OR US-
20190187492-A1 OR
US-20170146829-A1
OR US-20230273464-
A1 OR US-
20240036361-A1 OR
US-11921355-B2 OR
US-20230359266-A1
OR US-20130201440-
A1 OR US-
20110187990-A1 OR
US-9690121-B2 OR
US-8500271-B2 OR
US-20120133885-A1
OR US-20150253590-
A1 OR US-
20170090219-A1 OR
US-8905542-B2 OR
US-20180335650-A1
OR US-20210364828-
A1 OR US-11243416-
B2 OR US-10061144-
B2 OR US-
20130308089-A1 OR
US-20150085245-A1
OR US-20220357599-
A1 OR US-
20230017635-A1 OR
US-20070046887-A1
OR US-7922321-B2 OR
US-20230408850-A1
OR US-20200012127-
A1 OR US-9547184-B2
OR US-7581833-B2 OR
US-8465151-B2 OR
US-11829518-B1 OR
US-11733549-B2 OR
US-20220260859-A1
OR US-9033493-B2 OR
US-11086147-B2 OR
US-8109629-B2 OR
US-10330956-B2 OR
US-20050264752-A1
OR US-11762224-B2
OR US-11513371-B2
OR US-20240094800-
A1 OR EP-3134825-B1
OR US-20050078274-
A1 OR US-
20190278110-A1 OR
US-20200218094-A1
OR US-20190285913-
A1 OR US-
20220011603-A1 OR
US-11536988-B2 OR

EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO0))

05/15/2024 09:47:12 AM
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L2678 44

US-20230236444-
A1).did.

(Artificial Intelligence)
Similar to:

18/597,874 with 0 CPC
Selections and 3 Text
Selections

Text:
(US-11921355-B2 OR
US-20240036361-A1
OR US-20230273464-
A1 OR US-
20210314698-A1 OR
JP-20220108194-A5
OR US-20180239413-
A1 OR US-
20170045928-A1 OR
CN-108472686-B OR
EP-3566468-B1 OR
US-20170180863-A1
OR US-10146262-B1
OR US-10495885-B2
OR US-11829518-B1
OR US-20190064750-
A1 OR US-
20170322416-A1 OR
EP-3345142-A1 OR
WO-2017040397-A1
OR US-20170131575-
A1 OR CA-2997538-A1
OR EP-3320832-A1 OR
US-20160282628-A1
OR US-20180132031-
A1 OR WO-
2023194827-A1 OR
US-20180113524-A1
OR US-20220361787-
A1 OR AU-
2016316932-B2 OR
US-20180253159-A1
OR US-20180113504-
A1 OR US-
20180113590-A1 OR
US-20220313089-A1
OR EP-3242153-A1 OR
US-20210096372-A1
OR US-9690121-B2 OR
US-10338394-B2 OR
EP-3998946-A1 OR
WO0-2021016094-A1
OR US-9977483-B2 OR
US-20210364827-A9
OR US-20190187492-
A1 OR EP-3625976-A1
OR W0O-2018210974-
A1 OR EP-2929405-A2
OR W0O-2014089074-

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO0))

OR

ON

ON

2024/05/15
08:53 AM

05/15/2024 09:47:12 AM
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L2679 49

A2 OR US-10694299-
B2 OR US-11778428-
B2 OR US-
20230127100-A1 OR
JP-2020184692-A OR
US-11144125-B2 OR
US-20180185665-A1
OR WO-2021224497-
A1).did.

(Artificial Intelligence)
Similar to:

18/597,874 with 2 CPC
Selections and 3 Text
Selections

Text:
(US-20240036361-A1
OR US-11921355-B2
OR US-20230273464-
A1 OR US-
20210314698-A1 OR
US-11829518-B1 OR
US-20170131575-A1
OR US-9690121-B2 OR
US-20190187492-A1
OR US-20210364827-
A9 OR US-
20230359266-A1 OR
US-20170146829-A1
OR US-20230412967-
A1 OR US-
20220167077-A1 OR
WO-2022109190-A1
OR US-11653140-B2
OR US-20220011603-
A1 OR JP-2023538681-
A OR WO0-2021222214-
A1 OR EP-4144099-A1
OR US-20150253590-
A1 OR US-10330956-
B2 OR US-
20210341762-A1 OR
US-11086147-B2 OR
US-11762224-B2 OR
US-9033493-B2 OR
US-20210364828-A1
OR US-20220260859-
A1 OR US-8109629-B2
OR US-11733549-B2
OR US-8465151-B2 OR
US-20230408850-A1
OR US-11500227-B2
OR US-20120133885-
A1 OR US-
20150085245-A1 OR
US-20130201440-A1
OR US-20130308089-
A1 OR US-

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO0))

OR

ON

ON

2024/05/15
08:54 AM

05/15/2024 09:47:12 AM
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L2683 49

20110187990-A1 OR
US-20170090219-A1
OR US-20180335650-
A1 OR US-
20050264752-A1 OR
US-7581833-B2 OR
US-20070046887-A1
OR CN-108472686-B
OR US-7922321-B2 OR
EP-3242153-A1 OR
US-20190364352-A1
OR US-10531173-B2
OR US-10338394-B2
OR EP-3320832-A1 OR
US-11204512-B2).did.

(Artificial Intelligence)
Similar to:

18/597,874 with 2 CPC
Selections and 3 Text
Selections

Text:
(US-20240036361-A1
OR US-11921355-B2
OR US-20230273464-
A1 OR US-
20170131575-A1 OR
US-9690121-B2 OR
US-20210364827-A9
OR US-20190187492-
A1 OR US-
20170146829-A1 OR
US-11829518-B1 OR
US-20210314698-A1
OR US-20230359266-
A1 OR US-
20150253590-A1 OR
US-20160370606-A1
OR CN-113330355-A
OR US-8465151-B2 OR
US-20220260859-A1
OR US-11733549-B2
OR US-10025119-B2
OR US-10330956-B2
OR US-20120133885-
A1 OR US-
20180143451-A1 OR
US-11086147-B2 OR
US-20230408850-A1
OR US-9033493-B2 OR
US-20130201440-A1
OR US-20210364828-
A1 OR US-11762224-
B2 OR US-8109629-B2
OR US-9897822-B2 OR
US-20150346511-A1
OR US-20070046887-
A1 OR US-7581833-B2

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO))

OR

ON

ON

2024/05/15
08:57 AM

05/15/2024 09:47:12 AM
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L2684 48

OR US-9158116-B1 OR
US-20150309317-A1
OR WO-2016205601-
A1 OR CN-113454521-
A OR US-9423842-B2
OR WO-2021222214-
A1 OR EP-4144099-A1
OR US-20210341762-
A1 OR US-
20230412967-A1 OR
US-11500227-B2 OR
US-20160085278-A1
OR US-20200249733-
A1 OR US-
20220167077-A1 OR
CN-114222941-A OR
WO-2022109190-A1
OR US-20170031395-
A1 OR US-
20150309534-A1 OR
WO-2015031107-
A1).did.

(Artificial Intelligence)
Similar to:

18/597,874 with 4 CPC
Selections and 3 Text
Selections

Text:
(US-20240036361-A1
OR US-11921355-B2
OR US-20230273464-
A1 OR US-
20170131575-A1 OR
US-9690121-B2 OR
US-20190187492-A1
OR US-20210364827-
A9 OR US-
20170146829-A1 OR
US-11829518-B1 OR
US-20210314698-A1
OR US-20230359266-
A1 OR US-
20150253590-A1 OR
US-10330956-B2 OR
US-11086147-B2 OR
US-11762224-B2 OR
US-9033493-B2 OR
US-20220260859-A1
OR US-11733549-B2
OR US-8109629-B2 OR
US-20210364828-A1
OR US-20230408850-
A1 OR US-8465151-B2
OR US-20120133885-
A1 OR US-
20130201440-A1 OR
US-7581833-B2 OR

(US-PGPUB; USPAT,
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO0))

OR

ON

ON

2024/05/15
08:57 AM

05/15/2024 09:47:12 AM
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US-20070046887-A1
OR US-20230412967-
A1 OR US-
20220167077-A1 OR
WO-2022109190-A1
OR US-11653140-B2
OR W0-2021222214-
A1 OR US-
20160370606-A1 OR
EP-4144099-A1 OR
US-20180143451-A1
OR CN-113330355-A
OR US-20220011603-
A1 OR US-9897822-B2
OR US-10025119-B2
OR US-20210341762-
A1 OR US-9158116-B1
OR US-20150346511-
A1 OR DE-
202022101915-U1 OR
US-20150309317-A1
OR US-11500227-B2
OR US-20240094800-
A1 OR US-
20110187990-A1 OR
US-7806525-B2 OR
WO-2021254359-A1
OR US-11668958-B2
OR JP-2023538681-
A).did.

L2685 47 (Artificial Intelligence) [(US-PGPUB; USPAT; |OR ON ON 2024/05/15
Similar to: USOCR; FIT (AP, AT, 08:57 AM
18/597,874 with 6 CPC |AU, BE, BG, BR, BY,
Selections and 3 Text |CA, CH, CN, CS, CU,
Selections CZ, DD, DE, DK, EA,
Text: EE, EP, ES, FI, FR, GB,
(US-20240036361-A1 [HR, HU, ID, IE, IL, IS,
OR US-11921355-B2 |IT, JP, KR, LT, LU, LV,
OR US-20170131575- |MA, MC, MD, MY, NL,
A1 OR US- NO, NZ, OA, PH, PL,
20230273464-A1 OR PT, RO, RS, RU, SE,
US-9690121-B2 OR SG, S, SK, SU, TH,
US-20210364827-A9 TN, TR, TW, UA, VN,
OR US-20190187492- |WO))
A1 OR US-
20170146829-A1 OR
US-20150253590-A1
OR US-10330956-B2
OR US-11762224-B2
OR US-11086147-B2
OR US-8109629-B2 OR
US-20210364828-A1
OR US-9033493-B2 OR
US-20120133885-A1
OR US-20230408850-
A1 OR US-11733549-
B2 OR US-
05/15/2024 09:47:12 AM Page 160 of 190
Workspace: 18597874—5-15-24 JL
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L2686 0

L2687 7

20220260859-A1 OR
US-20130201440-A1
OR US-8465151-B2 OR
CN-113330355-A OR
US-11829518-B1 OR
US-7581833-B2 OR
US-20070046887-A1
OR US-20210314698-
A1 OR US-
20230359266-A1 OR
WO-2021222214-A1
OR EP-4144099-A1 OR
DE-202022101915-U1
OR US-20210341762-
A1 OR US-
20190204617-A1 OR
US-11500227-B2 OR
FR-3126050-A3 OR
ES-1289195-U OR CA-
3149165-A1 OR US-
11849273-B2 OR GB-
2609686-A OR NL-
2031025-A OR NL-
2031025-B1 OR US-
20230040338-A1 OR
CH-718869-A2 OR US-
20210191159-A1 OR
JP-3237752-U OR US-
11668958-B2 OR KR-
20210080253-A OR
AT-525342-B1 OR US-
20220113562-A1 OR
DE-102020102281-A1
OR CA-3103299-
A1).did.

98 AND (button near5
piezo$6)

98 AND ((button OR
switch) near5 piezo$6)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO0))

(US-PGPUB; USPAT,;
USOCR,; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,

OR

OR

ON

ON

ON

ON

2024/05/15
09:02 AM

2024/05/15
09:02 AM

05/15/2024 09:47:12 AM
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MA, MC, MD, MY, NL,

NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO))

L2688 13 "20130329183" (US-PGPUB; USPAT; [OR ON ON 2024/05/15
USOCR; FIT (AP, AT, 09:04 AM
AU, BE, BG, BR, BY,

CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO))

12689 11 "49715056" fmid. (US-PGPUB; USPAT; [OR ON ON 2024/05/15
USOCR; FIT (AU, AP, 09:04 AM
AT, BE, BG, BR, BY,

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

L2690 36 (Artificial Intelligence)  [(US-PGPUB; USPAT; |OR ON ON 2024/05/15
More like doc: USOCR; FIT (AU, AP, 09:04 AM
US-20130329183-A1__|AT, BE, BG, BR, BY,

Text: CA, CH, CN, CS, CU,

(WO-2013188343-A9  |CZ, DD, DE, DK, EA,

OR EP-2859405-A1 OR |EE, EP, ES, FI, FR, GB,

WO0-2013188343-A1  [HR, HU, ID, IE, IL, IS,

OR TW-201415113-A  [IT, JP, KR, LT, LU, LV,

OR JP-2015522841-A |MA, OA, RU, SU, WO,

OR JP-6158317-B2 OR [MC, MD, MY, NL, NO,

AR-091410-A1 OR WO-|NZ, PH, PL, PT, RO,

2017221247-A1OR  |RS, SE, SG, SI, SK,

GB-2472120-A OR EP- |TH, TN, TR, TW, UA,

2859405-A4 OR CN-  [VN); FPRS; EPO;

104914578-A OR EP- |JPO; DERWENT;

2927735-B1 OR EP-  |IBM_TDB)

2927735-A2 OR CN-

104914578-B OR EP-

2927735-A3 OR US-

20220163806-A1 OR

WO0-2022219405-A1

OR US-20150261015-

A1 OR WO-
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2017216629-A1 OR
EP-3469462-A1).did.

L2691 147 142 AND ((button OR  [(US-PGPUB; USPAT; |OR ON ON 2024/05/15

switch) nearb piezo$6) |USOCR; FIT (AP, AT, 09:08 AM
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT,JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, Nz, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO))

L2692 9 122 AND ((button OR  [(US-PGPUB; USPAT; |OR ON ON 2024/05/15

switch) near5 piezo$6) |USOCR; FIT (AP, AT, 09:11 AM
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT,JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, Nz, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO))

L2693 174 (eyewear$4 OR (US-PGPUB; USPAT; |OR ON ON 2024/05/15
glasses$4 OR USOCR; FIT (AU, AP, 09:19 AM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND frame [CA, CH, CN, CS, CU,

AND circuit AND CZ, DD, DE, DK, EA,
control$4 AND EE, EP, ES, FI, FR, GB,
(memor$4 OR stor$4) |HR, HU, ID, IE, IL, IS,
AND batter$4 AND IT,JP, KR, LT, LU, LV,
connect$4 AND MA, OA, RU, SU, WO,
communicat$4 AND MC, MD, MY, NL, NO,
(audio OR speak$4) NZ, PH, PL, PT, RO,
AND ((button OR RS, SE, SG, SI, SK,
switch) nearb piezo$6) |TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L2695 174 (eyewear$4 OR (US-PGPUB; USPAT; |OR ON ON 2024/05/15
glasses$4 OR USOCR; FIT (AU, AP, 09:22 AM
spetacl$4 OR AT, BE, BG, BR, BY,
eyegalss$4) AND frame |CA, CH, CN, CS, CU,

AND circuit AND CZ, DD, DE, DK, EA,

control$4 AND batter$4 (EE, EP, ES, FI, FR, GB,

AND connect$4 AND HR, HU, ID, IE, IL, IS,

(audio OR speak$4) IT,JP, KR, LT, LU, LV,

AND ((button OR MA, OA, RU, SU, WO,

switch) nearb piezo$6) |MC, MD, MY, NL, NO,
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L2696

L2697

L2698

L2699

195

280

23

(eyewear$4 OR
glasses$4 OR
spetacl$4 OR

eyegalss$4) AND frame

AND circuit AND
control$4 AND batter$4
AND ((button OR
switch) near5 piezo$6)

(eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND
control$4 AND batter$4
AND ((button OR
switch) near5 piezo$6)

"2005086522"

"34225259".fmid.

NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8I, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

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

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,
USOCR; FIT (AU, AP,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/15
09:22 AM

2024/05/15
09:23 AM

2024/05/15
09:26 AM

2024/05/15
09:27 AM

05/15/2024 09:47:12 AM
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AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, S|, SK,
TH, TN, TR, TW, UA,
VN); FPRS; JPO)
L2700 6 "20050052537" (US-PGPUB; USPAT; |OR ON ON 2024/05/15
USOCR; FIT (AU, AP, 09:34 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, S|, SK,
TH, TN, TR, TW, UA,
VN); FPRS; JPO)
L2701 44 (Artificial Intelligence)  |(US-PGPUB; USPAT; |OR ON ON 2024/05/15
More like doc: USOCR; FIT (AU, AP, 09:34 AM
US-20050052537-A1__ |AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(JP-2005086522-A OR |CZ, DD, DE, DK, EA,
JP-2009049584-A OR |EE, EP, ES, FI, FR, GB,
JP-4433015-B2 OR JP- [HR, HU, ID, IE, IL, IS,
2019040202-A OR JP- [IT, JP, KR, LT, LU, LV,
2017530389-A OR JP- [MA, OA, RU, SU, WO,
6431185-B2 OR US-  |MC, MD, MY, NL, NO,
20060056830-A1 OR [Nz, PH, PL, PT, RO,
US-7499635-B2 OR  [RS, SE, SG, SI, SK,
CN-100435022-C OR  |TH, TN, TR, TW, UA,
JP-2017068184-A OR |VN); FPRS; EPO;
JP-6677370-B2 OR KR-|[JPO; DERWENT;
101821968-B1 OR KR- |IBM_TDB)
20170041225-A OR JP-
2017068175-A OR CN-
100410804-C OR EP-
3198851-B1 OR TW-
201626055-A OR EP-
3198851-A1 OR WO-
2016048546-A1 OR JP-
3843035-B2).did.
PE2E SEARCH - Search History (Interference)
Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
N1 13414 (("HOWELL" near3  |(US-PGPUB; USPAT) |OR ON ON 2024/02/05
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N2 143

N3 129

N4 125

("Thomas")) OR
(("CHAQ") near3
("David")) OR
(("THOMAS") near3
("C") OR (("TONG")
near3 ("Peter"))).INV.

(("HOWELL") near3
("Thomas")) OR
(("CHAQ") near3
("David")) OR
(("THOMAS") near3
("C")) OR (("TONG")
near3 ("Peter"))).INV.
AND (eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4

(("HOWELL" near3
("Thomas")) OR
(("CHAO") near3
("David")) OR
(("THOMAS") near3
("C") OR (("TONG")
near3 ("Peter"))).INV.
AND (eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)

(("HOWELL") near3
("Thomas")) OR
(("CHAO") near3
("David")) OR
(("THOMAS") near3
("C")) OR (("TONG")
near3 ("Peter"))).INV.
AND (eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
(communicat$4 near10

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

ON

ON

ON

ON

ON

ON

01:06 PM

2024/02/05
01:06 PM

2024/02/05
01:06 PM

2024/02/05
01:06 PM

05/15/2024 09:47:12 AM
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N5 103

N6 821

N7 165

N8

128

N9 41

wireless$4) AND (audio
OR speak$4) AND
embed$4

((("HOWELL") near3
("Thomas")) OR
(("CHAO") near3
("David")) OR
(("THOMAS") near3
("C") OR (("TONG")
near3 ("Peter"))).INV.
AND (eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND control$4 AND
(memor$4 OR
stor$4)).cim.

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
).clm.

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND connect$4).cim.

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4).cim.

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB;

USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2024/02/05
01:06 PM

2024/02/05
02:21 PM

2024/02/05
02:21 PM

2024/02/05
02:21 PM

2024/02/27
08:30 AM

05/15/2024 09:47:12 AM
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N10 36

N11 86

N12 86

N13 81

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND
(temple SAME
(speakers WITH
audio))).cim.

(("HOWELL") near3
("Thomas")) OR
(("CHAO") near3
("David")) OR
(("THOMAS") near3
("C")) OR (("TONG")
near3 ("Peter"))).INV.
AND (eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge

((("HOWELL") near3
("Thomas")) OR
(("CHAQ") near3
("David")) OR
(("THOMAS") near3
("C") OR (("TONG")
near3 ("Peter"))).INV.
AND (eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second

((("HOWELL") near3
("Thomas")) OR
(("CHAQ") near3

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/02/27
08:30 AM

2024/05/14
11:15 AM

2024/05/14
11:15 AM

2024/05/14
11:15 AM

05/15/2024 09:47:12 AM
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N14

12

N156 8

N16 6

N17 5

("David")) OR
(("THOMAS") near3
("C")) OR (("TONG")
near3 ("Peter"))).INV.
AND (eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND partial$4

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR
speak$4)).cim.

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4).cim.

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND
temple AND
((speaker$2 OR audio)
SAME (sound WITH
guid$4))).clm.

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/14
12:07 PM

2024/05/14
12:07 PM

2024/05/14
12:07 PM

2024/05/14
01:01 PM

05/15/2024 09:47:12 AM
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N18 4

N19 4

N20 3

N21 0

eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4).cim.

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
(communicat$4 near10
wireless$4) AND (audio
OR speak$4) AND
embed$4).cim.

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone).cim.

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second).cim.

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/05/14
01:01 PM

2024/05/14
01:01 PM

2024/05/14
01:38 PM

2024/05/14
01:38 PM

05/15/2024 09:47:12 AM
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N22 0

N23 0

N24 0

eyegalss$4) AND frame
AND circuit AND
control$4 AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND
partial$4).clm.

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND (circuit near10
board) AND control$4
AND (memor$4 OR
stor$4) AND batter$4
AND connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND
partial$4).cim.

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND (circuit near10
board) AND (electric$4
WITH control$4) AND
(memor$4 OR stor$4)
AND batter$4 AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND
partial$4).cim.

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND (circuit near10

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/05/14
01:38 PM

2024/05/14
02:27 PM

2024/05/14
02:27 PM

05/15/2024 09:47:12 AM
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N374

N375

board) AND (electric$4
WITH control$4) AND
(memor$4 OR stor$4)
AND (batter$4 near10
rechargeable) AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND
partial$4).clm.

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND (circuit near10
board) AND (electric$4
WITH control$4) AND
(memor$4 OR stor$4)
AND (batter$4 near10
rechargeable) AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND partial$4
AND impair$4 AND
compensat$4 AND
amplif$6 AND
customiz$4).cim.

((eyewear$4 OR
glasses$4 OR
spetacl$4 OR
eyegalss$4) AND frame
AND (circuit near10
board) AND (electric$4
WITH control$4) AND
(memor$4 OR stor$4)
AND (batter$4 near10
rechargeable) AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND partial$4

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

ON

ON

ON

ON

2024/05/15
08:53 AM

2024/05/15
08:53 AM
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AND impair$4 AND
compensat$4 AND
(amplif$6 WITH
customiz$4)).cim.

N376 0 ((eyewear$4 OR (US-PGPUB; USPAT) |OR ON ON 2024/05/15
glasses$4 OR 08:53 AM
spetacl$4 OR
eyegalss$4) AND frame
AND (circuit near10
board) AND (electric$4
WITH control$4) AND
(memor$4 OR stor$4)

AND (batter$4 near10
rechargeable) AND
connect$4 AND
communicat$4 AND
(audio OR speak$4)
AND wireless$4 AND
embed$4 AND
microphone AND left
AND right AND first
AND second AND
bridge AND partial$4
AND impair$4 AND
compensat$4 AND
(amplif$6 WITH
customiz$4) AND
(detect$3 WITH
infrared)).cim.
PE2E SEARCH - Search History (Similarity Search)
Ref # iSort and Retrieval Infomnation [Text Selections CPC Selections
L2677 Sort results by: Similarity to No selections No selections
Application # 18/597,874
Retrieve results by:
Application # 18/597,874
L2678 Sort results by: Similarity to (Abstract) Techniques for No selections
Application # 18/597,874 providing eyewear or other
head-worn personal electronic
Retrieve results by: apparatus with electrical
Application # 18/597,874 components are disclosed.
The electrical components can
provide electrical technology
to eyewear or other head-
worn personal electronic
apparatus without having to
substantially compromise
aesthetic design principles.
The electrical components can
be partially or completely
internal to eyewear or other
head-worn personal electronic
apparatus. The electrical
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components can operate
independently or together with
other electrical components
provided elsewhere.
Apparatus for presenting after-
market electrical components
are also disclosed.

(Claims) 1. A system,
comprising:

a head-worn personal
electronic apparatus, including
at least:

a head-worn structure
configured to be worn by a
user;

a speaker at least partially
contained within the head-
worn structure, the speaker
being configured to be worn
proximate to an ear of the
user when the head-worn
structure is being worn by the
user;

a motion detector at least
partially contained within the
head-worn structure and
configured to provide motion
data pertaining to the head-
worn personal electronic
apparatus;

a first microphone at least
partially contained within the
head-worn structure, the first
microphone being positioned
to pick up at least audio input
from at least the user;

a second microphone at least
partially contained within the
head-worn structure;

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being at least partially
contained within the head-
worn structure, wherein the
received user input operating
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to at least alter operation of
the head-worn electronic
personal audio apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery;

wireless communication
circuitry at least partially
contained within the head-
worn structure, the wireless
communication circuitry being
electrically connected to at
least the rechargeable battery;
and

at least one conductive
element at least partially
included within the head-worn
structure, the at least one
conductive element being at
least partially exposed to
enable interconnection
therewith, the at least one
conductive element being
electrically connected to at
least the rechargeable battery;
and

a charging apparatus having
at least a charging connector,

wherein on placement of the
head-worn personal electronic
apparatus in the charging
apparatus, electrical
connection results at least
from the at least one
conductive element
connecting with the charging
connector, and thereby the
rechargeable battery of the
head-worn personal electronic
apparatus is able to be
recharged while the head-
worn personal electronic
apparatus is placed in the
charging apparatus.

(Claims) 2. A head-worn
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personal electronic apparatus,
comprising:

a head-worn structure
configured to be worn by a
user;

a speaker at least partially
contained within the head-
worn structure, the speaker
being configured to be worn
proximate to an ear of the
user when the head-worn
structure is being worn by the
user;

a motion detector at least
partially contained within the
head-worn structure and
configured to provide motion
data pertaining to the head-
worn personal electronic
apparatus;

a first microphone at least
partially contained within the
head-worn structure, the first
microphone being positioned
to pick up at least audio input
from at least the user;

a second microphone at least
partially contained within the
head-worn structure;

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being at least partially
contained within the head-
worn structure, wherein the
received user input operating
to at least alter operation of
the head-worn electronic
personal audio apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and
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L2679

Sort results by: Similarity to
Application # 18/597,874

Retrieve results by:
Application # 18/597,874

wireless communication
circuitry at least partially
contained within the head-
worn structure.

(Abstract) Techniques for
providing eyewear or other
head-worn personal electronic
apparatus with electrical
components are disclosed.
The electrical components can
provide electrical technology
to eyewear or other head-
worn personal electronic
apparatus without having to
substantially compromise
aesthetic design principles.
The electrical components can
be partially or completely
internal to eyewear or other
head-worn personal electronic
apparatus. The electrical
components can operate
independently or together with
other electrical components
provided elsewhere.
Apparatus for presenting after-
market electrical components
are also disclosed.

(Claims) 1. A system,
comprising:

a head-worn personal
electronic apparatus, including
atleast:

a head-worn structure
configured to be worn by a
user,

a speaker at least partially
contained within the head-
worn structure, the speaker
being configured to be worn
proximate to an ear of the
user when the head-worn
structure is being worn by the
user;

a motion detector at least
partially contained within the
head-worn structure and
configured to provide motion
data pertaining to the head-

(G02C11/10) Electronic devices other than
hearing aids

(G02C11/06) Hearing aids
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worn personal electronic
apparatus;

a first microphone at least
partially contained within the
head-worn structure, the first
microphone being positioned
to pick up at least audio input
from at least the user;

a second microphone at least
partially contained within the
head-worn structure;

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being at least partially
contained within the head-
worn structure, wherein the
received user input operating
to at least alter operation of
the head-worn electronic
personal audio apparatus;

arechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery;

wireless communication
circuitry at least partially
contained within the head-
worn structure, the wireless
communication circuitry being
electrically connected to at
least the rechargeable battery;
and

at least one conductive
element at least partially
included within the head-worn
structure, the at least one
conductive element being at
least partially exposed to
enable interconnection
therewith, the at least one
conductive element being
electrically connected to at
least the rechargeable battery;
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and

a charging apparatus having
at least a charging connector,

wherein on placement of the
head-worn personal electronic
apparatus in the charging
apparatus, electrical
connection results at least
from the at least one
conductive element
connecting with the charging
connector, and thereby the
rechargeable battery of the
head-worn personal electronic
apparatus is able to be
recharged while the head-
worn personal electronic
apparatus is placed in the
charging apparatus.

(Claims) 2. A head-worn
personal electronic apparatus,
comprising:

a head-worn structure
configured to be worn by a
user;

a speaker at least partially
contained within the head-
worn structure, the speaker
being configured to be worn
proximate to an ear of the
user when the head-worn
structure is being worn by the
user;

a motion detector at least
partially contained within the
head-worn structure and
configured to provide motion
data pertaining to the head-
worn personal electronic
apparatus;

a first microphone at least
partially contained within the
head-worn structure, the first
microphone being positioned
to pick up at least audio input
from at least the user;

a second microphone at least
partially contained within the
head-worn structure;

05/15/2024 09:47:12 AM
Workspace: 18597874—5-15-24

Apple Inc.

Exhibit 1015

Page 179 of 190
JL

Page 2376




L2683

Sort results by: Similarity to
Application # 18/597,874

Retrieve results by:
Application # 18/597,874

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being at least partially
contained within the head-
worn structure, wherein the
received user input operating
to at least alter operation of
the head-worn electronic
personal audio apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

wireless communication
circuitry at least partially
contained within the head-
worn structure.

(Abstract) Techniques for
providing eyewear or other
head-worn personal electronic
apparatus with electrical
components are disclosed.
The electrical components can
provide electrical technology
to eyewear or other head-
worn personal electronic
apparatus without having to
substantially compromise
aesthetic design principles.
The electrical components can
be partially or completely
internal to eyewear or other
head-worn personal electronic
apparatus. The electrical
components can operate
independently or together with
other electrical components
provided elsewhere.
Apparatus for presenting after-
market electrical components
are also disclosed.

(Claims) 1. A system,
comprising:

(G02C5/143) Side-members having special
ear pieces

(G02C5/146) Side-members having special
front end
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a head-worn personal
electronic apparatus, including
atleast:

a head-worn structure
configured to be worn by a
user;

a speaker at least partially
contained within the head-
worn structure, the speaker
being configured to be worn
proximate to an ear of the
user when the head-worn
structure is being worn by the
user;

a motion detector at least
partially contained within the
head-worn structure and
configured to provide motion
data pertaining to the head-
worn personal electronic
apparatus;

a first microphone at least
partially contained within the
head-worn structure, the first
microphone being positioned
to pick up at least audio input
from at least the user;

a second microphone at least
partially contained within the
head-worn structure;

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being at least partially
contained within the head-
worn structure, wherein the
received user input operating
to at least alter operation of
the head-worn electronic
personal audio apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
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connected to at least the
rechargeable battery;

wireless communication
circuitry at least partially
contained within the head-
worn structure, the wireless
communication circuitry being
electrically connected to at
least the rechargeable battery;
and

at least one conductive
element at least partially
included within the head-worn
structure, the at least one
conductive element being at
least partially exposed to
enable interconnection
therewith, the at least one
conductive element being
electrically connected to at
least the rechargeable battery;
and

a charging apparatus having
at least a charging connector,

wherein on placement of the
head-worn personal electronic
apparatus in the charging
apparatus, electrical
connection results at least
from the at least one
conductive element
connecting with the charging
connector, and thereby the
rechargeable battery of the
head-worn personal electronic
apparatus is able to be
recharged while the head-
worn personal electronic
apparatus is placed in the
charging apparatus.

(Claims) 2. A head-worn
personal electronic apparatus,
comprising:

a head-worn structure
configured to be worn by a
user;

a speaker at least partially
contained within the head-
worn structure, the speaker
being configured to be worn
proximate to an ear of the
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user when the head-worn
structure is being worn by the
user;

a motion detector at least
partially contained within the
head-worn structure and
configured to provide motion
data pertaining to the head-
worn personal electronic
apparatus;

a first microphone at least
partially contained within the
head-worn structure, the first
microphone being positioned
to pick up at least audio input
from at least the user;

a second microphone at least
partially contained within the
head-worn structure;

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being at least partially
contained within the head-
worn structure, wherein the
received user input operating
to at least alter operation of
the head-worn electronic
personal audio apparatus;

arechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

wireless communication
circuitry at least partially
contained within the head-
worn structure.

L2684 Sort results by: Similarity to (Abstract) Techniques for (G02C5/143) Side-members having special
Application # 18/597,874 providing eyewear or other ear pieces
head-worn personal electronic
Retrieve results by: apparatus with electrical (G02C5/146) Side-members having special
Application # 18/597,874 components are disclosed. front end
The electrical components can
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provide electrical technology
to eyewear or other head-
worn personal electronic
apparatus without having to
substantially compromise
aesthetic design principles.
The electrical components can
be partially or completely
internal to eyewear or other
head-worn personal electronic
apparatus. The electrical
components can operate
independently or together with
other electrical components
provided elsewhere.
Apparatus for presenting after-
market electrical components
are also disclosed.

(Claims) 1. A system,
comprising:

a head-worn personal
electronic apparatus, including
at least:

a head-worn structure
configured to be worn by a
user;

a speaker at least partially
contained within the head-
worn structure, the speaker
being configured to be worn
proximate to an ear of the
user when the head-worn
structure is being worn by the
user;

a motion detector at least
partially contained within the
head-worn structure and
configured to provide motion
data pertaining to the head-
worn personal electronic
apparatus;

a first microphone at least
partially contained within the
head-worn structure, the first
microphone being positioned
to pick up at least audio input
from at least the user;

a second microphone at least
partially contained within the

(G02C11/06) Hearing aids

(G02C11/10) Electronic devices other than

hearing aids
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head-worn structure;

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being at least partially
contained within the head-
worn structure, wherein the
received user input operating
to at least alter operation of
the head-worn electronic
personal audio apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery;

wireless communication
circuitry at least partially
contained within the head-
worn structure, the wireless
communication circuitry being
electrically connected to at
least the rechargeable battery;
and

at least one conductive
element at least partially
included within the head-worn
structure, the at least one
conductive element being at
least partially exposed to
enable interconnection
therewith, the at least one
conductive element being
electrically connected to at
least the rechargeable battery;
and

a charging apparatus having
at least a charging connector,

wherein on placement of the
head-worn personal electronic
apparatus in the charging
apparatus, electrical
connection results at least
from the at least one
conductive element
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connecting with the charging
connector, and thereby the
rechargeable battery of the
head-worn personal electronic
apparatus is able to be
recharged while the head-
worn personal electronic
apparatus is placed in the
charging apparatus.

(Claims) 2. A head-worn
personal electronic apparatus,
comprising:

a head-worn structure
configured to be worn by a
user;

a speaker at least partially
contained within the head-
worn structure, the speaker
being configured to be worn
proximate to an ear of the
user when the head-worn
structure is being worn by the
user;

a motion detector at least
partially contained within the
head-worn structure and
configured to provide motion
data pertaining to the head-
worn personal electronic
apparatus;

a first microphone at least
partially contained within the
head-worn structure, the first
microphone being positioned
to pick up at least audio input
from at least the user;

a second microphone at least
partially contained within the
head-worn structure;

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being at least partially
contained within the head-
worn structure, wherein the
received user input operating
to at least alter operation of
the head-worn electronic
personal audio apparatus;
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L2685

Sort results by: Similarity to
Application # 18/597,874

Retrieve results by:
Application # 18/597,874

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

wireless communication
circuitry at least partially
contained within the head-
worn structure.

(Abstract) Techniques for
providing eyewear or other
head-worn personal electronic
apparatus with electrical
components are disclosed.
The electrical components can
provide electrical technology
to eyewear or other head-
worn personal electronic
apparatus without having to
substantially compromise
aesthetic design principles.
The electrical components can
be partially or completely
internal to eyewear or other
head-worn personal electronic
apparatus. The electrical
components can operate
independently or together with
other electrical components
provided elsewhere.
Apparatus for presenting after-
market electrical components
are also disclosed.

(Claims) 1. A system,
comprising:

a head-worn personal
electronic apparatus, including
atleast:

a head-worn structure
configured to be worn by a
user,

a speaker at least partially
contained within the head-
worn structure, the speaker

(G02C5/143) Side-members having special
ear pieces

(G02C5/146) Side-members having special
front end

(G02C11/06) Hearing aids

(G02C11/10) Electronic devices other than
hearing aids

(G02C2200/08) Modular frames, easily
exchangeable frame parts and lenses

(H02J7/0045) Circuit arrangements for
charging or depolarising batteries or for
supplying loads from batteries characterised
by the mechanical construction conceming the
insertion or the connection of the batteries
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being configured to be worn
proximate to an ear of the
user when the head-worn
structure is being worn by the
user;

a motion detector at least
partially contained within the
head-worn structure and
configured to provide motion
data pertaining to the head-
worn personal electronic
apparatus;

a first microphone at least
partially contained within the
head-worn structure, the first
microphone being positioned
to pick up at least audio input
from at least the user;

a second microphone at least
partially contained within the
head-worn structure;

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being at least partially
contained within the head-
worn structure, wherein the
received user input operating
to at least alter operation of
the head-worn electronic
personal audio apparatus;

arechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery;

wireless communication
circuitry at least partially
contained within the head-
worn structure, the wireless
communication circuitry being
electrically connected to at
least the rechargeable battery;
and
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at least one conductive
element at least partially
included within the head-worn
structure, the at least one
conductive element being at
least partially exposed to
enable interconnection
therewith, the at least one
conductive element being
electrically connected to at
least the rechargeable battery;
and

a charging apparatus having
at least a charging connector,

wherein on placement of the
head-worn personal electronic
apparatus in the charging
apparatus, electrical
connection results at least
from the at least one
conductive element
connecting with the charging
connector, and thereby the
rechargeable battery of the
head-worn personal electronic
apparatus is able to be
recharged while the head-
worn personal electronic
apparatus is placed in the
charging apparatus.

(Claims) 2. A head-worn
personal electronic apparatus,
comprising:

a head-worn structure
configured to be worn by a
user;

a speaker at least partially
contained within the head-
worn structure, the speaker
being configured to be worn
proximate to an ear of the
user when the head-worn
structure is being worn by the
user;

a motion detector at least
partially contained within the
head-worn structure and
configured to provide motion
data pertaining to the head-
worn personal electronic
apparatus;
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a first microphone at least
partially contained within the
head-worn structure, the first
microphone being positioned
to pick up at least audio input
from at least the user;

a second microphone at least
partially contained within the
head-worn structure;

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being at least partially
contained within the head-
worn structure, wherein the
received user input operating
to at least alter operation of
the head-worn electronic
personal audio apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

wireless communication
circuitry at least partially
contained within the head-
worn structure.
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Application No.: Not Yet Assigned Examiner: Not Yet Assigned
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Title: SYSTEM FOR CHARGING
EMBEDDED BATTERY IN WIRELESS
HEAD-WORN PERSONAL
ELECTRONIC APPARATUS

INFORMATION DISCLOSURE STATEMENT
37 CFR §§1.56 AND 1.97(b)

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

Dear Sir:

The references listed in the attached PTO Form 1449 may be material to
examination of the above-identified patent application. Applicants submit the list
of these references in compliance with their duty of disclosure pursuant to 37 CFR
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to the examination of this application does not exist, or that these references

indeed constitute prior art.
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the filing date of the above-referenced application, (ii) believed to be filed before
the mailing date of a first Office Action on the merits, or (iii) believed to be filed
before the mailing of a first Office Action after the filing of a Request for Continued
Examination under §1.114.
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are due, the Commissioner is hereby authorized to charge such fees to Deposit
Account 50-3874 (Order No. IPVCP003X1C4X1C2).
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U.S. Patent Documents

Examiner No. [ Patent No. Date Patentee Class Sub-class | Filing
Initial Date

1. 2003/0030597 A1| Feb-03 | Geist

2. 2005/0281440 A1 Dec-05 | Pemer

3. 2006/0203183 A1 | Sep-06 |[Jannard et al.

4. 2007/0182812 A1| Aug-07 |Ritchey

3. 2008/0024594 A1 | Jan-08 | Ritchey

6. 2020/0363835 A1| Nov-20 |Blum et al.

7. 4,852,988 | Aug-89 |Velez et al.

8. 4,882,598 | Nov-89 | wulf

9. 4,975,584 | Dec-90 |Benjamin et al.

10. 5,184,156 | Feb-93 |Black etal.

11. 5,495,576 | Feb-96 | Ritchey

12. 5,583,795 | Dec-96 | Smyth

13. 5,841,507 | Nov-98 | Barnes

14. 5,966,680 | Oct-99 |Butnaru

15. 6,099,124 | Aug-00 | Hidaji

16. 6,163,281 | Dec-00 | Torch

17. 6,244,703 B1| Jun-01 | Resnikoff et al.

18. 6,433,760 B1 | Aug-02 | Vaissie et al.

19. 6,491,391 B1 | Dec-02 |Blum etal.

20. 6,563,532 B1 | May-03 | Strub et al.

21. 6,771,294 B1 | Aug-04 |Pulli et al

22. 6,847,336 B1 | Jan-05 |Lemelson et al.

23. 6,943,754 B2 | Sep-05 | Aughey et al.

24. 6,977,776 B2 | Dec-05 | Volkenandt et al.

25. 7,148,489 B2 | Dec-06 | Yagi

26. 7,150,526 B2 | Dec-06 | Jannard et al.

27. 7,278,734 B2 | Oct-07 |Jannard et al
Examiner Date Considered

Examiner: Initial citation considered. Draw line through citation if not in conformance and not
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28. 7,347,551 B2 | Mar-08 | Fergason et al.
29. 7,488,294 B2 | Feb-09 | Torch
30. 7,651,220 B1| Jan-10 | Pattikonda
31. 8,408,699 B2 | Apr-13 | Blum etal.
32. 8,931,896 B2| Jan-15 |Blumetal.
Foreign Documents
Translation
Init. Document No. Date Country Class | Subclass | Yes No
CA 2,233,047C | Mar-98 | Canada
CA 2,316,473 A1 Jul-00 Canada
CA 2,362,895 A1 Dec-02 | Canada
CA 2,388,766 A1 Dec-03 | Canada
CA 2,435,873C | Mar-04 | Canada
EP 0441791B1 Aug-91 Europe
H02-102521 U | Aug-90 | Japan X
H02-159272 A | Jun-90 | Japan X
JP 6275987 | Feb-18 | Japan X
JP 63-153218 | Oct-88 [ Japan X
WO 01/84095 A1 Nov-01 WIPO
WO 02/086599 A1 Oct-02 WIPO
WO 03/062906 AT July-03 [ WIPO
WO 04/001373 A2 Dec-03 | WIPO
WO 05/036110 At Apr-05 | WIPO

Other Documents (Including Author, Title, Date, Pertinent Pages, etc.)

A | US Provisional Appl. No. 60/460154 filed April 3, 2003, to Jannard.

Respondent's Disclosure of Invalidity Contentions with Exhibits A1-A13, Exhibits B1-B5,
B | and Exhibits C1-C6, International Trade Commission Investigation No. 337-TA-1383, filed
February 29, 2024, pp. 1-1516.

Hollerer, T. and Feiner, S., "Mobile augmented reality." Telegeoinformatics: Location-

c based computing and services 21 (2004), pp. 1-39.
D Mann, Steve and S. Mann. Intelligent image processing. IEEE, 2002, 121 pgs. [Part 1 of
3]
E Mann, Steve and S. Mann. Intelligent image processing. IEEE, 2002, 130 pgs. [Part 2 of
3]
Examiner Date Considered
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E Mann, Steve and S. Mann. Intelligent image processing. IEEE, 2002, 110 pgs. [Part 3 of

3]

Mann, S., & Fung, J. "VideoOrbits on Eye Tap devices for deliberately diminished reality
G | or altering the visual perception of rigid planar patches of a real world scene." EYE, 3, pp.
1-8.

Milgram, Paul, and Fumio Kishino. "A taxonomy of mixed reality visual displays." {Z{CE

H TRANSACTIONS pn information and Sysfems 7712 {1884), pp. 1-15.
DeVaul et al. MIThril Project Overview.

I https://www.media.mit.edu/wearables/mithril/overview.html|, downloaded March 2, 2022,
pp. 1-5.

J Rolland, Jannick P., and Hong Hua. "Head-mounted display systems." &noycinpadia of
gptical engingering 2 (200%), pp. 1-14

K Rolland, Jannick P., et al. "High-resolution inset head-mounted display." Apgfied
opfics 3718 {1888}, pp. 1-11.

L Yoshida, Akitoshi, Jannick P. Rolland, and John H. Reif. "Design and Applications of a

High Resolution Insert Head Mounted Display." (1994), pp. 1-13.

M | Nortel 922, Mobile Phone Museum, pp. 1-3.

Examiner

Date Considered
/JIE LEI/ 05/15/2024

Examiner:

Initial citation considered. Draw line through citation if not in conformance and not
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U.S. Patent Documents

Examiner No. [ Patent No. Date Patentee Class Sub-class | Filing
Initial Date
1.
2.
Foreign Documents
Translation
Init. Document No. Date Country Class | Subclass | Yes No
CA 2 487 391 Dec-03 | Canada
X
CN 88203065 Nov-88 China abstract
X
CN 89214222.7 Mar-90 China abstract
X
CN 90208199.3 | Nov-90 | China abstract
DE 10123226 A1 | Nov-02 | Germany X
EP 1027626 B1 Mar-16 Europe
EP 1134491 A2 | Sep-01 Europe
EP 2290433 B1 Apr-16 Europe
X
FR 2530039 A1 Jan-84 | France abstract
GB 1467982 | Mar-77 | Great Britain
X
JP 02-181722 Jul-90 Japan abstract
JP 09-017204 | Jan-97 | Japan X
JP 10-161072 | Jun-98 | Japan X
JP 2000-039595 [ Feb-00 | Japan X
JP 2002 341059 A | Nov-02 | Japan X
UP 2002-02511706 A | Apr-02 | Japan X
X
JP 2005-151292 | Jun-05 | Japan abstract
JP 2005-167902 | Jun-05 | Japan X
JP 58113912 | Jul-83 | Japan X
X
JP-58-113914 Jul-83 Japan abstract
KR 2002-0044416 A | Jun-02 | Korea X
X
TW 484711 Jun-01 Taiwan abstract
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WO 97/12205 A1 Apr-97 [ WIPO
WO 01/06298 A1 Jan-01 WIPO
WO 01/24576 A1 Apr-01 WIPO
WO 02/06881 A2 Jan-02 | WIPO

X
WO 03/069394 A1 | Aug-03 | WIPO abstract

WO 03/100368 At Dec-03 | WIPO
WO 03/100503 A2 | Dec-03 | WIPO
WO 04/012477 A2 | Feb-04 | WIPO
WO 04/025554 A1 Mar-04 | WIPO
WO 99/50706 A1 Oct-99 | WIPO

Other Documents (Including Author, Title, Date, Pertinent Pages, etc.)
Notice of Allowance for U.S. Patent Application No. 11/183,269, dated December 10,
2010.

Office Action for U.S. Patent Application No. 11/183,269, dated May 25, 2010.

Final Office Action for U.S. Patent Application No. 11/183,269, dated February 17, 2010.
Office Action for U.S. Patent Application No. 11/183,269, dated June 23, 2009.

Office Action for U.S. Patent Application No. 11/183,269, dated December 4, 2008.

Final Office Action for U.S. Patent Application No. 11/183,269, dated June 5, 2008.

Office Action for U.S. Patent Application No. 11/183,269, dated October 18, 2007.
Restriction Requirement for U.S. Patent Application No. 11/183,269, dated June 25, 2007.
Office Action for U.S. Patent Application No. 13/085,402, dated April 19, 2012.

Notice of Allowance for U.S. Patent Application No. 13/085,402, dated August 2, 2012.
Notice of Allowance for U.S. Patent Application No. 13/085,402, dated November 13,
2012.

Notice of Allowance for U.S. Patent Application No. 13/085,402, dated February 20, 2013.
Notice of Allowance for U.S. Patent Application No. 13/085,402, dated June 14, 2013.
Office Action for U.S. Patent Application No. 13/955,336, dated December 5, 2013.
Notice of Allowance for U.S. Patent Application No. 13/955,336, dated April 28, 2014.
Notice of Allowance for U.S. Patent Application No. 13/955,336, dated August 18, 2014.
Notice of Allowance for U.S. Patent Application No. 13/955,336, dated October 7, 2014.
Notice of Allowance for U.S. Patent Application No. 13/955,336, dated November 3, 2014.
Office Action for U.S. Patent Application No. 14/557,409, dated June 11, 2015.

Notice of Allowance for U.S. Patent Application No 14/557,409, dated January 14, 2016.

|- | T|O(MmMmOOC|m| >

~

4| |J|O|TD|O|Z2|Z|r
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U | Notice of Allowance for U.S. Patent Application No. 14/557,409, dated April 28, 2016.

V| Notice of Allowance for U.S. Patent Application No. 14/557,409, dated August 8, 2016.

W | Notice of Allowance for U.S. Patent Application No. 14/557,409, dated November 4, 2016.
X

Y

A

Corrected Notice of Allowance for U.S. Patent Application No. 14/557,409, dated
December 12, 2016.

Office Action for U.S. Patent Application No. 15/375,423, dated March 27, 2017.

Notice of Allowance for U.S. Patent Application No. 15/375,423, dated July 5, 2017.

AA | Notice of Allowance for U.S. Patent Application No. 15/375,423, dated October 31, 2017.
AB | Notice of Allowance for U.S. Patent Application No. 15/375,423, dated March 23, 2018.
AC | Notice of Allowance for U.S. Patent Application No. 15/375,423, dated July 13, 2018.

AD | Office Action for U.S. Patent Application No. 16/049,120, dated February 28, 2020.

AE | Notice of Allowance for U.S. Patent Application No. 16/049,120, dated June 3, 2020.
AF Notice of Allowance for U.S. Patent Application No. 16/049,120, dated September 21,
2020.

AG | Notice of Allowance for U.S. Patent Application No. 16/049,120, dated February 23, 2021.

AH | Notice of Allowance for U.S. Patent Application No. 16/049,120, dated June 3, 2021.
Al Notice of Allowance for U.S. Patent Application No. 16/049,120, dated September 20,
2021.

AJ | Notice of Allowance for U.S. Patent Application No. 16/574,254, dated April 16, 2021.
AK | Notice of Allowance for U.S. Patent Application No. 16/574,254, dated August 9, 2021.
AL | Office Action for U.S. Patent Application No. 16/821,810, dated February 2, 2022.

AM | Notice of Allowance for U.S. Patent Application No. 16/821,810, dated April 6, 2022.

AN | Notice of Allowance for U.S. Patent Application No. 16/821,810, dated October 19, 2022.
AO | Office Action for U.S. Patent Application No. 17/484,080, dated January 21, 2022.

AP | Notice of Allowance for U.S. Patent Application No. 17/484,080, dated May 31, 2022.
AQ Notice of Allowance for U.S. Patent Application No. 17/484,080, dated September 13,
2022.

AR | Notice of Allowance for U.S. Patent Application No. 17/484,080, dated January 31, 2023.
AS | Notice of Allowance for U.S. Patent Application No. 17/484,080, dated June 1, 2023.

AT | Office Action for U.S. Patent Application No. 17/949,029, dated November 23, 2022.

AU | Notice of Allowance for U.S. Patent Application No. 17/949,029, dated March 1, 2023.
AV | Notice of Allowance for U.S. Patent Application No. 17/949,029, dated July 3, 2023.

AW | Notice of Allowance for U.S. Patent Application No. 17/949,029, dated October 30, 2023.
AX | Office Action for U.S. Patent Application No. 17/873,104, dated October 6, 2022.

AY | Office Action for U.S. Patent Application No. 17/873,104, dated November 4, 2022.
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considered. Include copy of this form with next communication to applicant.
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AZ Notice of Allowance for U.S. Patent Application No. 17/873,104, dated December 16,

2022.

BA | Notice of Allowance for U.S. Patent Application No. 17/873,104, dated March 22, 2023.
BB | Office Action for U.S. Patent Application No. 18/144,557, dated August 23, 2023.

BC | Office Action for U.S. Patent Application No. 18/144,557, dated November 24, 2023.

BD | Restriction Requirement for U.S. Patent Application No. 11/580,222, dated June 18, 2008.
BE | Office Action for U.S. Patent Application No. 11/580,222, dated September 12, 2008.

BF | Office Action for U.S. Patent Application No. 11/580,222, dated January 28, 2009.

BG | Notice of Allowance for U.S. Patent Application No. 11/580,222, dated April 20, 2009.

BH | U.S. Patent Application No. 12/462,286, filed July 31, 2009.
Bl Restriction Requirement for U.S. Patent Application No. 12/462,286, dated September 17,
2010.

BJ | Office Action for U.S. Patent Application No. 12/462,286, dated January 13, 2011.

BK | Notice of Allowance for U.S. Patent Application No. 12/462,286, dated June 24, 2011.
BL Notice of Allowance for U.S. Patent Application No. 12/462,286, dated November 22,
2011.

BM | Office Action for U.S. Patent Application No. 13/367,346, dated May 15, 2013.

BN | Notice of Allowance for U.S. Patent Application No. 13/367,346, dated October 10, 2013.
BO | Office Action for U.S. Patent Application No. 13/367,346, dated January 28, 2014.

BP | Notice of Allowance for U.S. Patent Application No. 13/367,346, dated August 15, 2014.
BQ | Notice of Allowance for U.S. Patent Application No. 13/367,346, dated March 19, 2015.
BR | Office Action ffor U.S. Patent Application No. 14/715,501, dated September 23, 2015.
BS | Office Action for U.S. Patent Application No. 14/715,501, dated March 25, 2016.

BT | Office Action for U.S. Patent Application No. 14/715,501, dated October 17, 2016.

BU | Office Action for U.S. Patent Application No. 14/715,501, dated July 20, 2017.

BV | Office Action for U.S. Patent Application No. 14/715,501, dated January 8, 2018.

BW | Notice of Allowance for U.S. Patent Application No. 14/715,501, dated May 9, 2018.
BX Notice of Allowance for U.S. Patent Application No. 14/715,501, dated September 11,
2018.

BY | Office Action for U.S. Patent Application No. 16/127,957, dated June 4, 2020.
BZ | Office Action for U.S. Patent Application No. 16/127,957, dated September 30, 2020.

CA Notice of Allowance for U.S. Patent Application No. 16/127,957, dated December 21,
2020.

CB | Notice of Allowance for U.S. Patent Application No. 17/395,509, dated May 6, 2022.
ce Notice of Allowance for U.S. Patent Application No. 17/395,509, dated September 9,
2022.

Examiner Date Considered

Examiner: Initial citation considered. 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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cD Notice of Allowance for U.S. Patent Application No. 17/395,509, dated December 19,

2022.

CE | Notice of Allowance for U.S. Patent Application No. 17/395,509, dated April 26, 2023.
CF Notice of Allowance for U.S. Patent Application No. 17/737,866, dated September 16,
2022.

CG | Notice of Allowance for U.S. Patent Application No. 17/737,866, dated January 17, 2023.

CH | Notice of Allowance for U.S. Patent Application No. 17/737,866, dated May 15, 2023.
Cl Notice of Allowance for U.S. Patent Application No. 18/238,467, dated November 21,
2023.

CJ | Notice of Allowance for U.S. Patent Application No. 16/182,969, dated January 28, 2022.
CK | Office Action for U.S. Patent Application No. 16/182,969, dated June 24, 2020.

CL | Notice of Allowance for U.S. Patent Application No. 16/182,969, dated October 14, 2020.
cM Notice of Allowance for U.S. Patent Application No. 16/182,969, dated September 1,
2021.

CN | Office Action for U.S. Patent Application No. 16/182,969, dated January 24, 2023.
CO | Notice of Allowance for U.S. Patent Application No. 16/182,969, dated June 30, 2023.

CP | Notice of Allowance for U.S. Patent Application No. 16/182,969, dated October 25, 2023.
Election of Species Requirement for U.S. Patent Application No. 18/375,893, dated

cQ

November 14, 2023.

CR | Office Action for U.S. Patent Application No. 18/375,893, dated December 14, 2023.
CS | U.S. Patent Application No. 12/806,312, filed August 10, 2010.
CT | Office Action for U.S. Patent Application No. 12/806,312, dated April 20, 2012.

CU | Office Action for U.S. Patent Application No. 12/806,312, dated September 25, 2012.
cv Notice of Allowance for U.S. Patent Application No. 12/806,312, dated December 14,
2012.

CW | Notice of Allowance for U.S. Patent Application No. 12/806,312, dated March 29, 2013.
CX | U.S. Patent Application No. 13/831,512, filed March 14, 2013.

CY | Office Action for U.S. Patent Application No. 13/831,512, dated June 4, 2013.

CZ | Office Action for U.S. Patent Application No. 13/831,512, dated February 24, 2014.

DA | Office Action for U.S. Patent Application No. 13/831,512, dated July 2, 2014.

DB | Office Action for U.S. Patent Application No. 13/831,512, dated January 21, 2015.

DC | Office Action for U.S. Patent Application No. 13/831,512, dated May 29, 2015.

DD | Office Action for U.S. Patent Application No. 13/831,512, dated February 24, 2016.

DE | Notice of Allowance for U.S. Patent Application No. 13/831,512, dated August 1, 2016.
DF | Notice of Allowance for U.S. Patent Application No. 13/831,512, dated October 25, 2016.
DG | Notice of Allowance for U.S. Patent Application No. 13/831,512, dated January 30, 2017.

Examiner Date Considered

Examiner: Initial citation considered. 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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DH | Notice of Allowance for U.S. Patent Application No. 13/831,512, dated February 21, 2017.
DI | Office Action for U.S. Patent Application No. 15/396,428, dated February 16, 2018.

DJ | Office Action for U.S. Patent Application No. 15/396,428, dated June 21, 2018.

DK | Office Action for U.S. Patent Application No. 15/409,723, dated April 23, 2018.

DL | Office Action for U.S. Patent Application No. 15/409,723, dated October 31, 2018.

DM | Notice of Allowance for U.S. Patent Application No. 11/183,256, dated January 13, 2009.
DN | Office Action for U.S. Patent Application No. 11/183,256, dated September 12, 2008.

DO | Notice of Allowance for U.S. Patent Application No. 11/183,256, dated July 8, 2008.

DP | Office Action for U.S. Patent Application No. 11/183,256, dated January 25, 2008.
DQ Restriction Requirement for U.S. Patent Application No. 11/183,256, dated October 17,
2007.

DR | Restriction Requirement for U.S. Patent Application No. 11/183,256, dated June 28, 2007.

DS | Notice of Allowance for U.S. Patent Application No. 11/546,685, dated February 17, 2010.
DT Notice of Allowance for U.S. Patent Application No. 11/546,685, dated September 18,
2009.

DU | Office Action for U.S. Patent Application No. 11/546,685, dated March 5, 2009.
DV Restriction Requirement for U.S. Patent Application No. 11/546,685, dated January 27,
2009.

DW | US Patent Application No. 12/803,732, filed July 1, 2010.

DX Notice of Allowance for U.S. Patent Application No. 12/803,732, dated September 1,
2011.

Notice of Allowance for U.S. Patent Application No. 12/803,732, dated November 15,
2011.

DZ | Notice of Allowance for U.S. Patent Application No. 12/803,732, dated January 30, 2012.
EA | Notice of Allowance for U.S. Patent Application No. 12/803,732, dated April 17, 2012.

EB | Notice of Allowance for U.S. Patent Application No. 12/803,732, dated July 5, 2012.

EC | Notice of Allowance for U.S. Patent Application No. 12/803,732, dated October 19, 2012.
ED | Notice of Allowance for U.S. Patent Application No. 12/803,732, dated February 13, 2013.
EE | Office Action for U.S. Patent Application No. 13/291,020, dated June 4, 2012.

EF | Office Action for U.S. Patent Application No. 13/291,020, dated April 23, 2012.

EG | Notice of Allowance for U.s. Patent Application No. 13/291,020, dated August 2, 2012.

EH | Notice of Allowance for U.S. Patent Application No. 13/291,020, dated November 2, 2012.
El | Notice of Allowance for U.S. Patent Application No. 13/291,020, dated February 11, 2013.
EJ | U.S. Patent Application No. 13/831,419, filed March 14, 2013.

EK | Office Action for U.S. Patent Application No. 13/831,419, dated April 27, 2015.

EL | Office Action for U.S. Patent Application No. 13/831,419, dated August 12, 2015.

Examiner Date Considered

DY

Examiner: Initial citation considered. 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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EM | Notice of Allowance for U.S. Patent Application No. 13/831,419, dated January 28, 2016.
EN | Office Action for U.S. Patent Application No. 13/831,419, dated April 28, 20186.

EO | Office Action for U.S. Patent Application No. 13/831,419, dated November 17, 2016.

EP | Office Action for U.S. Patent Application No. 13/831,419, dated February 1, 2017.

EQ | Notice of Allowance for U.S. Patent Application No. 13/831,419, dated June 6, 2017.

ER | Office Action for U.S. Patent Application No. 13/831,419, dated October 20, 2017.

ES | Office Action for U.S. Patent Application No. 13/831,419, dated June 8, 2018.

ET | U.S. Patent Application No. 13/831,445, filed March 14, 2013.

EU | Office Action for U.S. Patent Application No. 13/831,445, dated February 20, 2015.

EV | Notice of Allowance for U.S. Patent Application No. 13/831,445, dated October 21, 2016.

EW | Notice of Allowance for U.S. Patent Application No. 13/831,445, dated January 9, 2017.
EX Corrected Notice of Allowance for U.S. Patent Application No. 13/831,445, dated January
23, 2017.

EY | Notice of Allowance for U.S. Patent Application No. 13/831,445, dated April 25, 2017.

EZ | Office Action for U.S. Patent Application No. 13/831,445, dated February 6, 2018.

FA | Notice of Allowance for U.S. Patent Application No. 13/831,445, dated August 8, 2018.
FB | Office Action for U.S. Patent Application No. 16/429,181, dated September 30, 2020.

FC | Notice of Allowance for U.S. Patent Application No. 16/429,181, dated February 1, 2021.
FD | Notice of Allowance for U.S. Patent Application No. 16/429,181, dated June 17, 2021.
FE | Notice of Allowance for U.S. Patent Application No. 16/429,181, dated August 19, 2021.
FF | Notice of Allowance for U.S. Patent Application No. 16/429,181, dated October 4, 2021.
FG | Office Action for U.S. Patent Application No. 16/429,181, dated February 9, 2022.

FH | Notice of Allowance for U.S. Patent Application No. 16/429,181, dated August 10, 2022.
FI | Office Action for U.S. Patent Application No. 16/424,018, dated June 10, 2020.

FJ | Notice of Allowance for U.S. Patent Application No. 16/424,018, dated October 20, 2020.
FK | Notice of Allowance for U.S. Patent Application No. 16/424,018, dated March 8, 2021.
FL | Office Action for U.S. Patent Application No. 16/424,018, dated May 13, 2021.

FM | Office Action for U.S. Patent Application No. 16/424,018, dated September 3, 2021.

FN | Notice of Allowance for U.S. Patent Application No. 16/424,018, dated November 2, 2021
FO | Office Action for U.S. Patent Application No. 16/424,018, dated January 24, 2022.

FP | Notice of Allowance for U.S. Patent Application No. 16/424,018, dated June 10, 2022.
FQ | Office Action for U.S. Patent Application No. 16/424,018, dated September 6, 2022.

FR | Office Action for U.S. Patent Application No. 16/424,018, dated November 25, 2022.

FS | Notice of Allowance for U.S. Patent Application No. 16/424,018, dated February 21, 2023.

Examiner Date Considered

Examiner: Initial citation considered. 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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FT | Notice of Allowance for U.S. Patent Application No. 17/942,347, dated April 19, 2023.
FU | Notice of Allowance for U.S. Patent Application No 17/942,347, dated July 3, 2023.

FV | Notice of Allowance for U.S. Patent Application No. 17/942,347, dated August 14, 2023.
FW | Notice of Allowance for U.S. Patent Application No.17/964,853, dated March 8, 2023.
FX | Office Action for U.S. Patent Application No. 17/964,853, dated September 15, 2023.
FY | Office Action for U.S. Patent Application No. 18/129,660, dated May 19, 2023.

FZ | Office Action for U.S. Patent Application No. 18/129,660, dated July 7, 2023.

GA | Notice of Allowance for U.S. Patent Application No. 18/129,660, dated August 24, 2023.
GB | Office Action for U.S. Patent Application No. 18/224,793, dated September 7, 2023.

GC | Notice of Allowance for U.S. Patent Application No. 18/224,793, dated October 2, 2023.
GD "+1.5g Dual Axis Micromachined Accelerometer”, Freescale Semiconductor, Inc.,
Motorola Semiconductor Technical Data, MMA6260Q, June 2004, pp. 1-7.

"APA Announces Shipment of the SunUV™ Personal UV Monitor", Press Release,
November 7, 2003, pp. 1-3.

GF | "Camera Specs Take Candid Snaps", BBC News, 18 September 2003, pp. 1-3.

GG "Cardo Wireless Attaching Clips and Wearing Headset", Cardo Systems, Inc.,
http://www.cardowireless.com/clips.php, downloaded Nov. 27, 2004, pp. 1-3.
"Environmental Health Criteria 14: Ultraviolet Radiation", International Programme on
GH | Chemical Safety, World Health Organization Geneva, 1979 http://www.ichem.org., pp.1-
102.

"Exclusive Media Event Marks Debut of OAKLEY THUMP: World's First Digital Audio
Eyewear", Oakley Investor Relations, Press Release, November 15, 2004, pp. 1-2.
"Eyetop", Product-Features”, eyetop eyewear, eyetop belt worn,

GJ | http//www.eyetop.net/products/eyetop/features.asp., downloaded November 6, 2003, pp.
1-2.

GK | "Heart Rate Monitors", http://www.healthgoods.com, downloaded December 4, 2004.

GL "How is the UV Index Calculated", SunWise Program, U.S. Environmental Protection
Agency, http://www.epa.gov/sunwise/uvcalc.html, downloaded 10/14/04, pp. 1-2.
"Industrial UV Measurements", APA Optics, Inc., http://www.apaoptics.com/uv/,
downloaded 7/12/2004, p.1.

"Motorola and Oakley Introduce First Bluetooth Sunglasses-Cutting Edge RAZRWire Line
GN | Offers Consumers On-The-Go Connections", Motorola Mediacenter-Press Release,
February 14, 2005, pp. 1-2.

"Oakley Thump: Sunglasses Meet MP3 Player”, with image,

GE

Gl

GM

GO http://news.designtechnica.com/article4665.html, July 13, 2004.
GP "Personal UV monitor,” Optics.org, http://optics.org/articles/news/6/6/7/1 (downloaded
12/20/03), June 9, 2000, pp. 1-2.
Ga "SafeSun Personal Ultraviolet Light Meter", http://healthchecksystems.com/safesun.htm,
downloaded July 12, 2004, pp. 1-4.
Examiner Date Considered

Examiner: Initial citation considered. 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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GR "SafeSun Personal UV Meter", Introduction, Optix Tech Inc., http://www.safesun.com,

downloaded February 5, 2004, pp. 1-2.
"SafeSun Personal UV Meter, features, Optix Tech Inc.,

s http://www.safesun.com/features.html, downloaded May 1, 2004, pp. 1-2.
GT "Sharper Image - The FM Pedometer", e-Corporate Gifts.com, http://www.e-
corporategifts.com/sr353.html, downloaded January 22, 2005, pp. 1-2.

GU "Sun UV ™ Personal UV Monitor", APA Optics, Inc.,

http://www.apaoptics.com/sunuv/uvfacts.html, downloaded December 20, 2003, pp.1-3.
"Ultraviolet Light and Sunglasses”, Oberon's Frequently Asked Questions,

GV | http://www.oberoncompany.com/OBEnglish/FAQUV.html, downloaded February 5, 2004,
pp. 1-2.

"Ultraviolet Light Sensor", Barrett & Associates Engineering,

GW | "http//www.barrettengineering.com/project_uvs.htm, downloaded February 5, 2004, pp. 1-
3.

"Ultraviolet Radiation (UVR)", Forum North, Ontario Ministry of Labour,

GX | http://www3.mb.sympatico.ca/~ericc/ULTRAVIOLET%20RADIATION.htm, downloaded
February 5, 2004, pp. 1-6.

"What Are Gripples?", Gripping Eyewear, Inc.,
http://www.grippingeyewear.com/whatare.html, downloaded November 2, 2005.

"With Racing Heart", Skaloud et al., GPS World, Oct. 1, 2001,
http://www.gpsworld.com/gpsworld/content/printContentPopup.jsp?id=1805, pp.1-5.

HA | Abrisa Product Information: Cold Mirrors, Abrisa, June 2001, p. 1.

HB | Abrisa Product Information: Commercial Hot Mirror, Abrisa, June 2001, p. 1.
Alps Spectacle, Air Conduction Glass, Bone Conduction Glass, http:/www.alps-

GY

GZ

HC inter.com/spec.htm, downloaded December 10, 2003, pp. 1-2.

HD Altimeter and Compass Watches, http://store.yahoo.com/snowshack/altimeter-
watches.html, downloaded 5/3/04, pp. 1-2.

HE Bone Conduction Headgear HG16 Series, "Voiceducer," http://www.temco-
j.co.jp/html/English/HG16.html, downloaded December 10, 2003, pp. 1-3.

HE Carnoy, David, "The Ultimate MP3 Player for Athletes? Could be.", CNET Reviews, May
14, 2004, pp. 1-4.

HG Clifford, Michelle A., "Accelerometers Jump into the Consumer Goods Market", Sensors

Online, http://www.sensorsmag.com, August 2004.

Comfees.com, Adjustable Sports Band Style No. 1243,

HH | http://shop.store.yahoo.com/comfees/adsportbansty.html, downloaded April 18, 2003, pp.
1-2.

Cool Last Minute Gift Ideas!, UltimateFatBurner Reviews and Articles,
http://www.ultimatefatburner.com/gift-ideas.html, downloaded May 10, 2005, pp. 1-3.
Dickie et al. "Eye Contact Sensing Glasses for Attention-Sensitive Wearable Video

HJ | Blogging," Human Media Lab, Queen's University, Kingston, ON K7L 3N6, Canada, est.
April 2004, pp. 1-2.

HK | Dixen, Brian, "ear-catching", Supertesten, Mobil, April 2003 (estimated), pp. 37-41.
HL | Global Solar UV Index, A Practical Guide, World Health Organization, 2002, pages 1-28.

HI

Examiner Date Considered

Examiner: Initial citation considered. 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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HM | Grobart, Sam, "Digit-Sizing Your Computer Data", News Article, September, 2004, p. 1.
HN Life Monitor V1.1, Rhusoft Technologies Inc., http://www.rhusoft.com/lifemonitor/, March
1, 2003, pp. 1-6.

HO | Manes, Stephen, "Xtreme Cam", Forbes Magazine, September 5, 2005, pg. 96.

HP | Mio, PhysiCal, http://www.gophysical.com/, downloaded January 27, 2004, 5 pages.
Monitoring Athletes Performance--2002 Winter Olympic News from KSL, Jan. 23, 2002,

HQ http://2002.ksl.com/news-3885i, pp.1-3.

HR NIWA, "UV Index Information", http://www.niwa.cri.nz/services/uvozone/uvi-info,
downloaded July, 15, 2004, pp. 1-2.

HS NuVision 60GX Steroscopic Wireless Glasses, Product Information, NuVision by
MacNaughton, c. 1997, MacNaughton, Inc., pp. 1-2.

HT Parkka, Juha, et al., "A Wireless Wellness Monitor for Personal Weight Management",
VTT Information Technology, Tampere, Finland, November 2000, p.1.

HU 1Pe2d7ometer, Model HJ-112, Omron Instruction Manual, Omron Healthcare, Inc., 2003, pp.

HY PNY Announces Executive Attaché USB 2.0 Flash Drive and Pen Series, Press Release,
PNY Technologies, Las Vegas, January 8, 2004, pp. 1-2.

HW PNY Technologies, " Executive Attaché"

http://www.pny.com/products/flash/execattache.asp downloaded November 16, 2005.
Polar WM41 and 42 weight management monitor,

HX | hitp://www.simplysports/polar/weight_management/wm41-42.htm, downloaded January
28, 2004, pp. 1-3.

Questions Answers, Pedometer.com, http://www.pedometer.com, downloaded May 5,
2005.

HZ | RazrWire, copyright Motorola, Inc., July 2005, 1 page.

SafeSun Personal UV Meter, Scientific Data, Optix Tech Inc.,
http://www.safesun.com/scientific.ntml, downloaded May 1, 2004, pp. 1-3.

HY

IB | SafeSun Sensor, User's Manual, Optix Tech Inc., June 1998, 2 pages.
SafeSun, Personal UV Meter, "Technical Specifications”, Optix Tech Inc.,

c http://www.safesun.com/technical.html, downloaded July 12, 2004, pp. 1-2.

D SafeSun, Personal UV Meter, Experiments, Optix Tech Inc.,
http://www.safesun.com/experiments.html, downloaded February 5, 2004, pp. 1-2.

E Shades of Fun, Blinking Light Glasses, http://www.shadesoffun.com/Nov/Novpgs-14.html,
downloaded July 9, 2005, pp. 1-4.

F SportLine Fitness Pedometer-Model 360, UltimateFatBurner Superstore,
http://www.ultimatefatburner-store.com/ac_004.html, downloaded May 10, 2005, pp. 1-2.
Steele, Bonnie G. et al., "Bodies in motion: Monitoring daily activity and exercise with

e motion sensors in people with chronic pulmonary disease”, VA Research & Development,
Journal of Rehabilitation Research & Development, Vol. 40, No. 5, September/October
2003, Supplement 2, pages 45-58.

H Stevens, Kathy, "Should | Use a Pedometer When | Walk?", Healtheon/WebMD, April 14,
2000.
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Examiner: Initial citation considered. 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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I Sundgot, Jergen "2nd-gen Motorola Bluetooth headset", InfoSync World, March 1, 2003,
http://www.infosync.no/news/2002/n/2841.html, pp. 1-2.

N SunSensors, Segan Industries, Inc., http://www.segan-ind.com/sunsensor.htm,
downloaded February 5, 2004, pp. 1-3.

IK' | SunUV™, Personal UV Monitor User's Guide, APA Optics, Inc., 2003 pp. 1-52.
SunUV™, Personal UV Monitor, APA Optics, Inc.,
http://www.apaoptics.com/sunuv/models.html, downloaded December 20, 2003.
IM | Talking Pedometer, Sportline, Inc., June 2001 (Possibly earlier), 1 page.

IN' | The unofficial ELSA 3D Revelator page, December 30, 1999, pp. 1-15.
Top Silicon PIN Photodiode, PD93-21C, Technical Data Sheet, Everlight Electronics Co.,

'O | Ltd., 2004, pp 1-9.

P UV Light Meter, UVA and UVB measurement, UV-340, Instruction Manual, Lutron, June
2003 (estimated), pp. 1-5.

Q UV-Smart, UVA/B Monitor, Model EC-960-PW, Instruction Manual, Tanita Corporation of

America, Inc., downloaded November 16, 2001.

Vitaminder Personal Carb Counter,

IR | http://www.auravita.com/products/AURA/ORBU11420.asp. Downloaded November 15,
2005, pp. 1-4.

Yamada et al. "Development of an eye-movement analyser possessing functions for

IS | wireless transmission and autocalibration,” Med. Biol. Eng. Comput., No. 28, v.4, July 28,
1990, http://link.springer.com/article/10.1007%2FBF024461497LI=true, pp. 1-2.

Examiner Date Considered
/JIR LEIL/ 08/15/2024

Examiner: Initial citation considered. 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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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria, Virginia 22313-1450
oV

WWW.USPto.g(
MgtﬁggON | 35 ftI)NSAOTrE | Glgv?TRT | FIL FEE REC'D ATTY.DOCKET.NO |TOT CLAIMSl IND CLAIMS |
18/597,874 03/06/2024 2872 1820 IPVCP0O03X1C4X1C2 4 3
3407+ CORRECTED FILING RECEIPT
IPUENTURE, NG, I
Suite 211

San Jose, CA 95117
Date Mailed: 06/04/2024

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Thomas A. Howell, San Jose, CA;
David Chao, Saratoga, CA;
C. Douglass Thomas, Saratoga, CA;
Peter P. Tong, Mountain View, CA;
Applicant(s)
IngenioSpec, LLC, San Jose, CA;

Power of Attorney: The patent practitioners associated with Customer Number 34071

Domestic Priority data as claimed by applicant

and said 18/375,893 10/02/2023 is a CON of 16/182,969 11/07/2018
which is a CON of 16/127,957 09/11/2018 PAT 11,086,147
which is a CON of 14/715,501 05/18/2015 PAT 10,330,956
which is a CON of 13/367,346 02/06/2012 PAT 9,033,493
which is a CON of 12/462,286 07/31/2009 PAT 8,109,629
which is a CON of 11/580,222 10/11/2006 PAT 7,581,833
which claims benefit of 60/725,999 10/11/2005

and claims benefit of 60/725,896 10/11/2005

and claims benefit of 60/787,850 04/01/2006

and claims benefit of 60/846,150 09/20/2006

and said 16/182,969 11/07/2018 is a CON of 16/049,120 07/30/2018 PAT 11,243,416
which is a CON of 15/375,423 12/12/2016 PAT 10,061,144
which is a CON of 14/557,409 12/01/2014 PAT 9,547,184

page 1 of 4

Apple Inc.  Exhibit 1015 Page 2404



which is a CON of 13/955,336 07/31/2013 PAT 8,905,542
which is a CON of 13/085,402 04/12/2011 PAT 8,500,271
and said 16/182,969 11/07/2018 is a CON of 15/409,723 01/19/2017 ABN
which is a CON of 13/831,512 03/14/2013 PAT 9,690,121
which is a CON of 12/806,312 08/10/2010 PAT 8,465,151
which is a CIP of 12/462,286 07/31/2009 PAT 8,109,629
and is a CIP of 12/317,043 12/18/2008 PAT 7,771,046
which is a CON of 12/214,435 06/19/2008 PAT 7,481,531
which is a CON of 11/891,411 08/09/2007 PAT 7,401,918
This application is a CON of 18/375,893 10/02/2023

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 Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 03/18/2024
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 18/597,874
Projected Publication Date: 06/27/2024
Non-Publication Request: No

Early Publication Request: No
Title

SYSTEM FOR CHARGING EMBEDDED BATTERY IN WIRELESS HEAD-WORN PERSONAL
ELECTRONIC APPARATUS

Preliminary Class
351
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 foreigh 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.
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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).

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.
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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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: HOWELL et al. Attorney Docket No.: IPVCP003X1C4X1C2
Application No.: 18/597,874 Examiner: JIE, LEI
Filed: March 6, 2024 Group: 2872

Title: SYSTEM FOR CHARGING
EMBEDDED BATTERY IN WIRELESS
HEAD-WORN PERSONAL
ELECTRONIC APPARATUS

REQUEST FOR CORRECTED OFFICIAL FILING RECEIPT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
Applicants hereby request a Corrected Official Filing Receipt for the above-referenced

patent application. Since this request is being made within 4 months of filing, no petition is

required. Please process and issue a corrected Official Filing Receipt.

Respectfully submitted,

/C. Douglass Thomas/

C. Douglass Thomas
Registration No. 32,947
4010 Moorpark Avenue
Suite 211
San Jose, CA 95117

Appln. No. 18/597,874 1 Atty. Docket No. IPVCP003X1C4X1C2
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PTO/AIA/14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032
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o Corrected Attorney Docket Number | IPVCP003X1C4X1C2
Application Data Sheet 37 CFR 1.76

Application Number 18/597,874

SYSTEM FOR CHARGING EMBEDDED BATTERY IN WIRELESS HEAD-WORN PERSONAL ELECTRONIC

Title of Invention APPARATUS

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

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

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

Inventor 1

Legal Name
Prefix] Given Name Middle Name Family Name Suffix
Thomas A. Howell
Residence Information (Select One) (®) US Residency (O Non US Residency () Active US Military Service
City | SanJose | State/Province | CA | Country of Residencd | US

Mailing Address of Inventor:

Address 1 924 S. 8th Street
Address 2
City San Jose | State/Province | CA
Postal Code 95112 | Countryi us
Inventor 2
Legal Name
Prefix] Given Name Middle Name Family Name Suffix
David Chao
Residence Information (Select One) (®) US Residency (O Non US Residency () Active US Military Service
City | Saratoga | State/Province | CA | Country of Residencd | US

Mailing Address of Inventor:

Address 1 14137 Sobey Road

Address 2

City Saratoga | State/Province | CA

Postal Code 95070 | Countryi us

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
C. Douglass Thomas

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

EFS Web 2.2.13 Corrected Application Data Sheet
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.. Corrected Attorney Docket Number | IPVCP003X1C4X1C2
Application Data Sheet 37 CFR 1.76 —
Application Number 18/597,874
. . SYSTEM FOR CHARGING EMBEDDED BATTERY IN WIRELESS HEAD-WORN PERSONAL ELECTRONIC
Title of Invention APPARATUS
City | Saratoga State/Province | CA | Country of Residencd | UA

Mailing Address of Inventor:

Address 1 4010 Moorpark Avenue

Address 2 Suite 211

City San Jose | State/Province | CA

Postal Code 95117 | Countryi uUs

Inventor 4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Peter P. Tong

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

City

Mountain View | State/Province | CA | Country of Residencd | US

Mailing Address of Inventor:

Address 1 1807 Limetree Lane

Address 2

City Mountain View | State/Province | CA
Postal Code | 94040 | Countryi us

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

Add

Correspondence Information:

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

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

Customer Number 34071

Email Address doug@ipventure.com | | AddEmail | [Remove Email

Application Information:

Title of the Invention EISEEQC;:[\?S KPHPAESAII_\IFSSEMBEDDED BATTERY IN WIRELESS HEAD-WORN PERSONAL
Attorney Docket Number| IPVCP003X1C4X1C2 Small Entity Status Claimed [ ]

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 28 Suggested Figure for Publication (if any) | 4
EFS Web 2.2.13 Corrected Application Data Sheet
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. Corrected Attorney Docket Number | IPVCP003X1C4X1C2
Application Data Sheet 37 CFR 1.76

Application Number 18/597,874

SYSTEM FOR CHARGING EMBEDDED BATTERY IN WIRELESS HEAD-WORN PERSONAL ELECTRONIC

Title of Invention APPARATUS

Filing By Reference:

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

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

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

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

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

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

Representative Information:

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

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

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

Customer Number 34071

Domestic Benefit/National Stage Information:

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

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

Prior Application Status | Pending

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
18597874 Continuation of 18375893 2023-10-02

EFS Web 2.2.13 Corrected Application Data Sheet
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Corrected
Application Data Sheet 37 CFR 1.76

Attorney Docket Number

IPVCP003X1C4X1C2

Application Number

18/597,874

Title of Invention

SYSTEM FOR CHARGING EMBEDDED BATTERY IN WIRELESS HEAD-WORN PERSONAL ELECTRONIC
APPARATUS

Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
18375893 Continuation of 16182969 2018-11-07
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16182969 Continuation of 16127957 2018-09-11
Prior Application Status | Patented
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16127957 Continuation of 14715501 2015-05-18 10330956 2019-06-25
Prior Application Status | Patented |
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14715501 Continuation of 13367346 2012-02-06 9033493 2015-05-19
Prior Application Status | Patented |
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13367346 Continuation of 12462286 2009-07-31 8109629 2012-02-07
Prior Application Status | Patented |
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12462286 Continuation of 11580222 2006-10-11 7581833 2009-09-01
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
11580222 Claims benefit of provisional 60725999 2005-10-11
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
11580222 Claims benefit of provisional 60725896 2005-10-11
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
11580222 Claims benefit of provisional 60787850 2006-04-01
EFS Web 2.2.13 Corrected Application Data Sheet
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Corrected IPVCP003X1C4X1C2

. .  xorrected Attorney Docket Number
Application Data Sheet 37 CFR 1.76

Application Number 18/597,874

SYSTEM FOR CHARGING EMBEDDED BATTERY IN WIRELESS HEAD-WORN PERSONAL ELECTRONIC

Title of Invention

APPARATUS

Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
11580222 Claims benefit of provisional 60846150 2006-09-20
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16182969 Continuation of 16049120 2018-07-30 11243416 2022-02-08
Prior Application Status | Patented |
Application Lo Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16049120 Continuation of 15375423 2016-12-12 10061144 2018-08-28
Prior Application Status | Patented |
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
156375423 Continuation of 14557409 2014-12-01 9547184 2017-01-17
Prior Application Status | Patented |
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14557409 Continuation of 13955336 2013-07-13 8905542 2014-12-09
Prior Application Status | Patented |
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13955336 Continuation of 13085402 2011-04-12 8500271 2013-08-06
Prior Application Status | Abandoned
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16182969 Continuation of 15409723 2017-01-19
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15409723 Continuation of 13831512 2013-03-14 9690121 2017-06-27
Prior Application Status | Patented |
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13831512 Continuation of 12806312 2010-08-10 8465151 2013-06-18
Prior Application Status | Patented |
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12806312 Continuation in part of 12462286 2009-07-31 8109629 2012-02-07
EFS Web 2.2.13 Corrected Application Data Sheet
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~ Corrected IPVCP003X1C4X1C2
Application Data Sheet 37 CFR 1.76
18/597,874

Attorney Docket Number

Application Number

. . SYSTEM FOR CHARGING EMBEDDED BATTERY IN WIRELESS HEAD-WORN PERSONAL ELECTRONIC
Title of Invention

APPARATUS
Prior Application Status | Patented |
Application Lo Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12462286 Continuation of 11580222 2006-10-11 7581833 2009-09-01
Prior Application Status | Patented |
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12806312 Continuation in part of 12317043 2008-12-18 7771046 2010-08-10
Prior Application Status | Patented |
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12317043 Continuation of 12214435 2008-06-19 7481531 2009-01-27
Prior Application Status | Patented |
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12214435 Continuation of 11891411 2007-08-09 7401918 2008-07-22

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

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

Remove

Access Code' (if applicable)

Application Number Countryi Filing Date (YYYY-MM-DD)

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

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

EFS Web 2.2.13 Corrected Application Data Sheet
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Corrected Attorney Docket Number

Application Data Sheet 37 CFR 1.76

IPVCP003X1C4X1C2

Application Number

18/597,874

Title of Invention APPARATUS

SYSTEM FOR CHARGING EMBEDDED BATTERY IN WIRELESS HEAD-WORN PERSONAL ELECTRONIC

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

5216, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AIA.

Corrected Application Data Sheet

EFS Web 2.2.13

Apple Inc.

Exhibit 1015 Page 2415



PTO/AIA/14 (01-22)

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

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

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

...  Corrected Attorney Docket Number | IPVCP003X1C4X1C2
Application Data Sheet 37 CFR 1.76

Application Number 18/597,874

SYSTEM FOR CHARGING EMBEDDED BATTERY IN WIRELESS HEAD-WORN PERSONAL ELECTRONIC

Title of Invention APPARATUS

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

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

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

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

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

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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L Corrected Attorney Docket Number | IPVCP003X1C4X1C2
Application Data Sheet 37 CFR 1.76

Application Number 18/597,874

SYSTEM FOR CHARGING EMBEDDED BATTERY IN WIRELESS HEAD-WORN PERSONAL ELECTRONIC

Title of Invention APPARATUS

Applicant Information:

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

Applicant 1

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

identified in this section.

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

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

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

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name IngenioSpec, LLC

Mailing Address Information For Applicant:

Address 1 4010 Moorpark Avenue

Address 2 Suite 211

City San Jose State/Province CA

Countryl | us Postal Code 95117
Phone Number 650-903-9200 Fax Number 650-903-9800
Email Address doug@ipventure.com

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

Assignee Information including Non-Applicant Assignee Information:

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | IPVCP003X1C4X1C2
Application Number 18/597,874

. . SYSTEM FOR CHARGING EMBEDDED BATTERY IN WIRELESS HEAD-WORN PERSONAL ELECTRONIC
Title of Invention APPARATUS

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application

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

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

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi Postal Code

Phone Number Fax Number

Email Address

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

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

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

Signature |/C. Douglass Thomas/ Date (YYYY-MM-DD)| 2024-05-31

First Name | C. Last Name | Thomas Registration Number | 32947

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

EFS Web 2.2.13 Corrected Application Data Sheet
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. Corrected Attorney Docket Number | IPVCP003X1C4X1C2
Application Data Sheet 37 CFR 1.76

Application Number 18/597,874

SYSTEM FOR CHARGING EMBEDDED BATTERY IN WIRELESS HEAD-WORN PERSONAL ELECTRONIC

Title of Invention APPARATUS

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9.  Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.

EFS Web 2.2.13
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: HOWELL et al. Attorney Docket No.: IPVCP003X1C4X1C2
Application No.: 18/597,874 Examiner: JIE, LEI
Filed: March 6, 2024 Group: 2872

Title: SYSTEM FOR CHARGING
EMBEDDED BATTERY IN WIRELESS
HEAD-WORN PERSONAL
ELECTRONIC APPARATUS

REQUEST TO RESCIND THE STATEMENT UNDER §§ 1.55/1.78 FOR AIA (FIRST
INVENTOR TO FILE) TRANSITION APPLICATIONS

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
Applicants hereby rescind the AlA transition statement under § 1.55/1.78 made in the
originally filed web-ADS for the above-referenced application and assert that the statement

was made in error. This application should undergo pre-AlA examination. A Corrected ADS

and Request for Corrected Official Filing Receipt are being submitted concurrently herewith.

Respectfully submitted,

/C. Douglass Thomas/

C. Douglass Thomas
Registration No. 32,947
4010 Moorpark Avenue
Suite 211
San Jose, CA 95117

Appin. No. 18/597,874 1 Atty. Docket No. IPVCP003X1C4X1C2
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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.

Apple Inc.  Exhibit 1015 Page 2423



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

P.O. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO.
18/597.874 03/06/2024 Thomas A. Howell IPVCPO03X1C4X1C2 7223
34071 7590 05/06/2024 | FEXAMINER
IPVENTURE, INC.
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Please find below and/or attached an Office communication concerning this application or proceeding.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

In re Application of

Howell etal.

Application No. 18/597,874 :

Filed: March 6,2024 : DECISION ON PETITION
For: SYSTEM FOR CHARGING :

EMBEDDED BATTERY IN WIRELESS

HEAD-WORN PERSONAL

ELECTRONIC APPARATUS

This is a decision on the petition under 37 CFR 1.102(c)(1), filed March 20, 2024, to make the
above-identified application special based on applicant’s age as set forth in MPEP § 708.02,
Section II.

The petition is GRANTED.

A grantable petition to make an application special under 37 CFR 1.102(c)(1) and MPEP

§ 708.02, Section II: Applicant’s Age, must be accompanied by evidence showing that the
applicantis 65 years of age, or more, such as applicant’s statement or a statement from a
registered practitioner that he or she has evidence that the applicantis 65 years of age or older.
No fee is required.

The instant petition includes a statement from the registered attorney or agent attesting to having
evidence of the jointinventor’s age being 65 years of age or more. Accordingly, the above-
identified application has been accorded “special” status.

Telephone inquiries concerning this decision should be directed to Paralegal Specialist Lara
Willsey at 571-270-1501. All other inquiries concerning the examination or status of the
application are accessible in the Patent Center at {itips QY

/Lara C. Willsey/
Paralegal Specialist
Office of Petitions
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Form 1448 (Modifled) Atty. Doclet No. IPVOPQ03X1C4XEC2
Application No.: 18/587,674
Information Disclosure Applicant HOWELL ot gl
Statement By Applicant Filing Date March G, 2024
Group DPAR
{ze Several Sheets if Necessary) Page 1 of 1

U.S. Patent Documents

Examiner Patent No. Date Patentee Class Sub-class | Filing
Initial Date

2014/0049831 A1 | Feb-14 | Takeda et al.
2021/0373595 A1 | Dec-21 | Castaneda et al.
2023/0393422 A1 | Dec-23 | Moubedi et al.
2023/0408850 A1 | Dec-23 | Howell et al.
2024/0094800 A1 | Mar-24 | Howell et al.

pd
°

S|@|® (N[~ |w M=

Foreign Documents

Translation
Init. Document No. Date Country Class | Subclass | Yes No

Other Documents (Including Author, Title, Date, Pertinent Pages, etc.)

Office Action for U.S. Patent Application No. 17/949,029, dated February 29, 2024.
Notice of Allowance for U.S. Patent Application No. 18/144,557, dated January 11, 2024.
Notice of Allowance for U.S. Patent Application No. 18/238,467, dated April 1, 2024.
Office Action for U.S. Patent Application No. 18/519,802, dated January 25, 2024.
Notice of Allowance for U.S. Patent Application No. 18/519,802, dated March 4, 2024.
Notice of Allowance for U.S. Patent Application No. 18/519,802, dated April 8, 2024.

=T Q| M m ol o | >

Examiner Date Considered

Examiner: Initial citation considered. 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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: HOWELL et al. Attorney Docket No.: IPVCP003X1C4X1C2
Application No.: 18/597,874 Examiner: DOCKET CENTRAL
Filed: March 6, 2024 Group: OPAP

Title: SYSTEM FOR CHARGING
EMBEDDED BATTERY IN WIRELESS
HEAD-WORN PESONAL ELECTRONIC
APPARATUS

INFORMATION DISCLOSURE STATEMENT
37 CFR §§1.56 AND 1.97(b)

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

Dear Sir:

The references listed in the attached PTO Form 1449, copies of which are attached,
may be material to examination of the above-identified patent application. Applicants submit
these references in compliance with their duty of disclosure pursuant to 37 CFR §§1.56 and
1.97. The Examiner is requested to make these references of official record in this
application.

This Information Disclosure Statement is not to be construed as a representation that
a search has been made, that additional information material to the examination of this
application does not exist, or that these references indeed constitute prior art.

This Information Disclosure Statement is: (i) filed within three (3) months of the filing
date of the above-referenced application, (ii) believed to be filed before the mailing date of a
first Office Action on the merits, or (iii) believed to be filed before the mailing of a first Office
Action after the filing of a Request for Continued Examination under §1.114.

Applin. No. 18/597,874 1 Atty. Docket No. IPVCP003X1C4X1C2
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Accordingly, it is believed that no fees are due in connection with the filing of this
Information Disclosure Statement. However, if it is determined that any fees are due, the
Commissioner is hereby authorized to charge such fees to Deposit Account 50-3874 (Order
No. IPVCP003X1C4X1C2).

Respectfully submitted,

/C. Douglass Thomas/

C. Douglass Thomas
Registration No. 32,947

4010 Moorpark Avenue
Suite 211
San Jose, CA 95117

Applin. No. 18/597,874 2 Atty. Docket No. IPVCP003X1C4X1C2
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(12) (19) (CA) Demande-Application

OPIC CIPO
OFFICE DE LA PROPRIETE CANADIAN INTELLECTUAL
INTELLECTUELLE DU CANADA ProrerTY OFFICE 21 AD 2’3 16,473

(22) 2000/07/24

(712) MANN, STEVE, CA 43) 2001/01/28

(71 MANN, STEVE, CA

1) Int.C1.7 GO2B 27/01, GO2C 9/00

(30) 1999/07/28 (2280022) CA

(30) 1999/08/12 (2280420) CA

(30) 1999/08/16 (2280425) CA

30y 1999/10/21 (09/421937) US

(30) 1999/10/21 (09/422559) US

(30) 1999/10/21 (09/421938) US

(30) 1999/10/22 (09/422790) US

(30) 1999/10/22 (09/422795) US

30y 1999/10/22 (09/422791) US

(30) 2000/01/11 (09/480930) US

(30) 2000/01/11 (09/480929) US

34) DISPOSITIF D’AFFICHAGE D’ INFORMATION, DISPOSITIF
D’AFFICHAGE DE DONNEES OU VISEUR DISSIMULE
PORTE SUR LA TETE

54y COVERT HEADWORN INFORMATION DISPLAY OR DATA
DISPLAY OR VIEWFINDER

<10/320 (331 \300 {3617361(5

AT [T 11 o

301=CONTACT LENS

MULTICOMPONENT
EDGE CONCEALED AREMAC

(57) A concealed wearable display (information display, static display, viewfinder, or the like) having the appearance
of ordinary headwear is described. The eye view of the display is concealed within headwear. In one embodiment the
information display is concealed at the edge of a hat, viewable from at least one eye of the wearer. In another
embodiment, the display is concealed in a headband or hairpiece. In yet another embodiment, the display is concealed
in an eyeglass frame, and viewed at the edge of the usual field of view afforded by the eyeglass lenses. The concealed
display has many uses such as for example, a computer data display, or a viewfinder for a camera also built into the
headwear or worn elsewhere on the body. When the apparatus of the invention is used in conjunction with a wearable
camera, because of the wearer’s ability to constantly see the world through the apparatus, the apparatus behaves as a
true extension of the wearer’s mind and body, giving rise to a new awareness of photographic composition at all times,
whether shooting or simply imagining the process of shooting. When the invention is used with a wearable computer,
the apparatus allows the wearer to alter his or her visual perception of reality, or to allow others to do so and thus
establish a new form of communication or shared visual space.

I*I Industrie Canada  Industry Canada
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} CHOPRIETE INTELLECTUELLE
ABSTRACT: COVERT HEADWORN INFORMATION DISPLAY
OR DATA DISPLAY OR VIEWFINDER

A concealed wearable display (information display, static display, viewfinder, or
the like) having the appearance of ordinary headwear is described. The eye view of the
display is concealed within headwear. In one embodiment the information display is
concealed at the edge of a hat, viewable from at least one eye of the wearer. In another
embodiment, the display is concealed in a headband or hairpiece. In yet another
embodiment, the display is concealed in an eyeglass frame, and viewed at the edge
of the usual field of view afforded by the cyeglass lenses. The concealed display has
many uses such as for example, a computer data display, or a viewfinder for a camera
also built into the headwear or worn elsewhere on the body. When the apparatus of
the invention is used in conjunction with a wearable camera, because of the wearer’s
ability to constantly see the world through the apparatus, the apparatus behaves
as a true extension of the wearer’s mind and body, giving rise to a new awareness
of photographic composition at all times, whether shooting or simply imagining the
process of shooting. When the invention is used with a wearable computer, the
apparatus allows the wearer to alter his or her visual perception of reality, or to allow
others to do so and thus establish a new form of communication or shared visual

space.

Apple Inc.  Exhibit 1015 Page 2432



CA 02316473 2000-07-24 gum—— o
INT: ’

UL 7 4 2000

BUREA.
Patent Application m 1:;...;
of
W. Steve G. Mann
for
COVERT HEADWORN INFORMATION DISPLAY OR DATA
DISPLAY OR VIEWFINDER
of which the following is a specification:

FIELD OF THE INVENTION

The present invention pertains generally to a wearable display apparatus that provides

the wearer with a computer data or video display, or a fixed display, or viewfinder.
BACKGROUND OF THE INVENTION

In photography (and in movie and video production), it is desirable to capture
events in a natural manner with minimal intervention and disturbance. Current
state—of-the—art photographic or video apparatus, even in its most simple “point and
click” form, creates a visual disturbance to others and attracts considerable attention
on account of the gesture of bringing the camera up to the eye. Even if the size of
the camera could be reduced to the point of being negligible (e.g. no bigger than the
eyecup of a typical camera viewfinder, for example), the very gesture of holding a dis-
play device up to, or bringing a display device up to the eye is unnatural and attracts
considerable attention, especially in corrupt establishments such as certain gambling
casinos or criminal-owned establishments where photography is often prohibited. Al-
though there exist a variety of unobtrusive cameras such a camera concealed beneath
the jewel of a necktie clip, cameras concealed in baseball caps, and cameras concealed
in eyeglasses, these cameras tend to produce inferior images, not just because of the
technical limitations imposed by their small size, but, more importantly because they

lack a means of accurately determining which objects in the scene are within the

2

Apple Inc.  Exhibit 1015 Page 2433



CA 02316473 2000-07-24 ‘ o

P JUL 7 6 2000

LLPROPRIETE INiEiLi-vi e

field of view of the camera to aim the camera for obtaining a picture having good
photographic or videographic composition, and because of the fact that they do not
capture exactly what the wearer is looking at. Because of the lack of a viewfinder,
investigative video and photojournalism made with such cameras suffers from poor
composition. Accordingly, such covert cameras are often fitted with very wide angle
lenses so that the poor aim will not result in missing important subject matter. As a
result of these wide angle lenses, details in the scene are typically much more poorly
rendered than they would be if a normal or tele lens were used.

Traditional camera viewfinders often include the ability to overlay virtual objects,
such as camera shutter speed, or the like, on top of reality, as described in U.S.
Pat. No. 5664244 which describes a viewfinder with additional information display
capability. In this case, it is desired that both the virtual objects that exist within
the viewfinder and the real objects that exist beyond the viewfinder appear in sharp
focus.

Other related technology, such as information displays, as one might use to read
email or do an internet world wide web search, are also of interest. The displays of
the prior art are cumbersome at best, and certainly far from covert. Displayglasses of
the prior art with a display element located within the field of view looking through

an eyeglass lens, contain some optical element that can be seen by others.
SUMMARY OF THE INVENTION

It is desired that the apparatus of the invention has the appearance of ordinary
headwear (e.g. a baseball cap, headband, hairpiece, ordinary eyeglasses, etc.), in
which the apparatus may be used to display computer data, or to function as a
viewfinder to, for example, determine the composition and aiming of a camera, or
simply to assist the wearer in imagining the aim of a camera, or to assist a visu-
ally challenged individual to walk straight, by providing a viewframe, aiming reticle,

graticule, or the like, that might help reduce dizziness or visual confusion.
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It is further desired that the invention, in somc cmbodiments, provide a means of
covertly acquiring a picture electronically where the spatial extent (field of view) of
the image may be ascertained without having to use one or both hands to hold any
device up to the cye.

A feature of the invention is that it may comprise a device called an aremac, where
an aremac is a device that may direct light into the eye in such a manner that material
viewed by way of the aremac has large or essentially infinite depth of field. An aremac
is to a projector as a camera is to a scanner, in the sense that an aremac may provide
some depth of focus control unlike a projector that just expects to project onto a
planar movie screen or the like. Thus the aremac is kind of like a camera in reverse,
in the sense that the camera may provide depth of focus adjustment for capture of a
3d scene to a 2d image, unlike the scanner that simply captures a 2d scene to a 2d
image. A camera need not necessarily have depth of focus control or extended depth
of focus (e.g. cheaper cameras often have no iris), and likewise the aremac may be
nothing more than a display, but the aremac can optionally provide the added feature
of depth of focus control, or the feature of extended depth of focus. The etymology
of the word “aremac” arises by spelling “camera” backwards.

A feature of some embodiments of the invention is that a display, optical clement,
diverter, aremac, or the like, at the point of viewing, may be at the edge of a headworn
item, concealed behind an opaque surface, so that only the wearer of the headworn
item can see the point of viewing.

A feature of some embodiments of the invention is that a display or diverter may
be imbedded within the edge of an eyeglass frame material, of a pair of ordinary
looking glasses.

In some embodiments, the display or diverter or aremac, or the like, may be in
the top of the eyeglass frames of halfglasscs, or at the edge of a lens of halfglasses,
reading glasses, or the like.

A feature of some embodiments of the invention, is that a graded index relay is
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concealed inside the temple side piece so that a display medium may be located far
enough back in the temple side piece that it can be concealed under the hair of a
wearer of the apparatus of the invention.

A feature of the invention is that in some embodiments, a graded index relay
having an odd number of quarter cycle lengths is used with a hinge mechanism, so
that the reading glasses can be folded. and so that dirt or dust entering at the fold
point is not visible in the picture owing to the fact that light is collimated at odd
numbers of quarter cvcle lengths along a graded index relay.

Some embodiments provide an eyeglass based device allowing the wearer to covertly
view data, such as from the screen of a wearable computer (wearcomp) system but
where the device appears to others to be simply ordinary headwear.

Some embodiments provide a headworn device allowing the wearer to covertly
view electronically stored pictures but where the device appears to others to be simply
ordinary headwear.

Some embodiments of the invention provide a method of covertly positioning a
camera in which both hands may be left free, and in which the direction in which the
camera is facing is clearly indicated to the wearer of the apparatus of the invention
by means of some marking that appears as if it were superimposed on the real objects
in the scene.

Some embodiments of the invention provide a display means with head tracking
capability by way of a camera in order to create a mediated reality environment in
which the head is used as a cursor or similar pointing device.

The invention disclosed here facilitates the display of computer data, video, still
pictures, or an aimer (reticule, graticule, crosshairs, or other pattern), near an edge of
something headworn. To others, the apparatus of the invention looks just like ordinary
headwear, but to the wearer, there appears to be a computer screen or tclevision or
other kind of display or indication visible only to the wearer of the glasses.

In one embodiment, the display is concealed under the edge of a hat, so that at
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usual viewing positions, only the wearer can see it. The edge is preferably the front
edge of the hat, and in some embodiments, the brim of a baseball hat.

In other embodiments, the lower edge of a headband is used. In still other em-
bodiments, reading glasses arc used. The kind of reading glasses referred to in this
disclosure are normally worn low, e.g. the lenses are worn in the lower half of the eyc’s
field of view. Thus the top of the frame around the lens (if there is a frame around
the lens) will pass over the center of the wearer’s eyes, so that the central fleld of
vision is directly aimed at the top of the cyeglass frames. Alternatively, if the glasses
do not have frames, the center of the eye will line up with the upper edge of the glass
or plastic from which the lens is made. The lenses themselves may have infinite focal
length (zero power, e.g. zero diopters), so that the reading glasses are simply for
effect, e.g. something that looks normal in apparance yet provides a mounting point
for the display directly in front of an eye of the wearer.

In some embodiments, the display borne by the glasses is connected to a computer,
while in other embodiments it is connected to a camera. Preferably, when a camera
is used together with the apparatus of the invention, the camera is also borne by the
reading glasses. When the display shows the output of a camera, the apparatus of the
invention facilitates a new form of visual art, in which the artist may capture, with
relatively little effort, a visual experience as viewed from his or her own perspective.
With some practice, it is possible to develop a very steady body posture and mode
of movement that best produces video of the genre pertaining to this embodiment of
the invention. Because the apparatus may be made lightweight and situated close to
the head, there is not the protrusion associated with carrying a hand-held camera,
or using a traditional hcad mounted display or head worn television viewfinder. Also
because components of the proposed invention are mounted very close to the head, in
a manner that balances the weight distribution, the apparatus does not restrict the
wearer’s head movement or encumber the wearer appreciably.

With known video or movie cameras, the best operators tend to be very large peo-
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ple who have trained for many years in the art of smooth control of the cumbersome
video or motion picture film cameras used. In addition to requiring a very large per-
son to optimally operate such cameras, various stabilization devices are often used,
which make the apparatus even more cumbersome. The apparatus of the invention
may be optimally operated by people of any size. Even young children can become
quite proficient in the use of the wearable display system.

A typical embodiment of the invention comprises one or two spatial light modu-
lators or other display means built into a pair of reading glasses.

In some embodiments, a beamsplitter or a mirror silvered on both sides is used to
combine the image of the display with the apparent position of a camera also borne
by the apparatus of the invention.

Accordingly the present invention in one aspect comprises a headworn display
system using headgear in which there is an inward facing display near an edge of
the headgear and in which the display is viewable by the wearer of the headgear,
but generally not by others. By inward facing display, what is meant is that it faces
toward the wearcr (the wearer is considered to be inward, e.g. on the inside of the
headgear). By edge, what is meant is the rim or brim of a hat, or the periphery of
eyeglasses, such as the portion of the frames of eyeglasses in view of the wearer, which
are not the interior central region of the lens.

In another embodiment, the headwear is eyeglasses, and, in particular, uses the
portion of the eyeglass frame that is visible to an cye of the wearer of the eyeglasses.
In some embodiments, a camera is also included in the eyeglasses.

According to another aspect of the invention, there is provided a display means
in the portion of the eyeglass frames that surround the lens of a pair of eyeglasses.
Preferably the portion of the eyeglass frames surrounding the lens of the eyeglasses
is easily visible within the field of view of the eye. Preferably the eyeglass lenses are
small, or the eyeglasses are halfglasses (e.g. a form of reading glasses in which the

top of the frames are directly in the wearer’s field of vision), so that the frames at

Apple Inc.  Exhibit 1015 Page 2438



CA 02316473 2000-07-24

the edges of the lenses are within the wearer’s field of view.

According to another aspect of the invention, there is provided a display at the
edge of the eyeglass lenses, where there is not necessarily a frame, or substantial
frame. Preferably there is a partial frame or largely frameless pair of eyeglasses
with electronic display means visible to the wearer at an edge of the eyeglass lenses.
Preferably the eyeglasses are halfglasses or reading glasses in which the top of the
cyeglass lenses are substantially in the wearer’s field of view, and the edge where the

display is located is the top cdge of the eyeglass lens.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in more detail, by way of examples which
in no way are meant to limit the scope of the invention, but, rather, these examples
will serve to illustrate the invention with reference to the accompanying drawings, in
which:

FIG. 1 illustrates the use of the display of the invention as part of a wearable
camera system implementing the virtual light principle in which the perception of
reality is to be fully mediated within a mediation zone defined by a fully silvered
diverter (two sided mirror).

FIG. 1a shows a closeup view of just a diverter, along with the physical dimensions
(size) and the geometric constructs used to calcuate its size.

FIG. 1b shows a front view of a diverter, along with the physical dimensions
(size).

FIG. 1c shows a front view of a diverter, along with the physical dimensions (size),
in which it has been enlarged by an amount equal to the circle of confusion created
by its being out of focus from the camera’s point of view.

FIG. 2 illustrates the use of the display of the invention as part of a wearable
camera system implementing the virtual light principle in which the perception of

reality is to be partially mediated within a mediation zone defined by a partially
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mediated reality using a partially silvered diverter (two sided mirror), and in which
video feedback prevention means through the use of polarization is implemented.

FIG. 3a illustrates an embodiment of the display in edgewear using a hollow
optical cavity as the top portion of the eyeglass frames.

FIG. 3b shows an edgeworn covert aremac system for use with a diffractive contact
lens so that the wearer can look straight ahead and still see directly into an information
space provided by a covert edgeworn display.

FIG. 3¢ shows the manufacturing process of the contact lens as depicted in Fig. 9b.

FIG. 3d shows a multielement edgeworn covert aremac system for use with a
multiply diffractive contact lens so that the wearer can look straight ahead and still
see directly into an information space provided by a covert edgeworn display.

FIG. 3e shows an embodiment of the covert display system which includes an
infrared camera, in which the camera optics are lowtap spectrally concealed.

FIG. 3f shows an embodiment of the edge concealed display system which includes
a lascr eye camera, in which the camera optics are bandtap spectrally concealed.

FIC. 4 shows a top view of the rcading glasses frames, and shows an example of
how the display has been concealed inside the optical cavity so that the wearer can
see it by way of his or her left eye.

FICG. 5 shows an EyeTap (TM) embodiment of the invention, where the invention
is used in conjunction with a wearable camera that is imaged directly into an eye of
the wearer of the apparatus.

FIG. 6 shows an embodiment of the reading glasses display invention where the
mirror or diverter is curved, so that a lens is not needed.

FIG. 7a shows a full-diverter (fully silvered two—sided mirror) imbedded in the
eyeglass frame material of a pair of reading glasses, together with the appropriate
couverging lenses.

FIG. 7b shows a partial-diverter (beamsplitter) imbedded in the eyeglass frame

material of a pair of reading glasses, having an optical cavity in which the converging
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lenses are moved out of the direct visual path.

FIG. 8 shows an embodiment of the wearable display invention where there is a
three quarter cycle length of graded index relay in a temple side piece, which then
feeds into a right angle prism, followed by another 1/4 cycle to make a total length
which is an even number of half cycle lengths, to provide a display with the aid of a
beamsplitter imbedded in the optical cavity above a lens of the reading glasses.

FIG. 9 shows a frameless embodiment of the invention in which the edges of the
lenses are graded index image conduits.

FIG. 10a shows an embodiment of the invention in which a display is located near
an outer edge of the lenses of the eyeglasses, the outer edge being defined as the edge
near the temple side piece of the eyeglasses.

FIG. 10b shows an embodiment of the invention in which a display is located
near an inner edge of the lenses of the eyeglasses, the inner edge being defined as the
edge near the nosepoint of the eyeglasses, the nosepoint being the nosebridge or the
location of the nose when the eyeglasses would be worn.

FIG. 10c shows an embodiment of the invention in which a display is located near
an upper edge of the lenses of the eyeglasses, the upper edge being defined as the edge
near the top of the eyeglasses, when the eyeglasses would be worn.

FIG. 10d shows an embodiment of the invention in which a display is located near
a lower edge of the lenses of the cyeglasses, the lower edge being defined as the edge
near the bottom of the eyeglasses, when the eyeglasses would be worn.

FIG. 11a shows an embodiment of the invention in which a laser aremac is located
near an outer edge of the lenses of the eyeglasses, the outer edge being defined as the
edge near the temple side picce of the eyeglasses, the aremac being preferably for
viewing with a special diffractive contact lens.

FIG. 11b shows an embodiment of the invention in which a laser aremac is located
near an inner edge of the lenses of the eyeglasses, the inner edge being defined as the

edge near the nosepoint of the eyeglasses, the nosepoint being the nosebridge or the
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location of the nose when the eyeglasses would be worn, the aremac being preferably
for viewing with a special diffractive contact lens.

FIG. 11c¢ shows an embodiment of the invention in which a laser aremac is located
near an upper edge of the lenscs of the eyeglasses, the upper edge being defined as the
edge near the top of the eyeglasses, when the eyeglasses would be worn, the aremac
being preferably for viewing with a special diffractive contact lens.

FIG. 11d shows an embodiment of the invention in which a laser aremac is located
near a lower edge of the lenses of the eyeglasses, the lower edge being defined as the
edge near the bottom of the eyeglasses, when the eyeglasses would be worn, the
aremac being preferably for viewing with a special diffractive contact lens.

FIG. 12a shows a hat with an edgeworn display, the display being near an edge
(e.g. brim) of the hat, concealed by the edge of the hat.

FIG. 12b shows a hat with an edgeworn laser aremac, the aremac being near an
edge of the hat, concealed by the edge of the hat, the aremac being preferably for
viewing with a special diffractive contact lens.

FIG. 12c¢ shows an edgeworn display in a hat together with equiscopic camera the
display being near a front edge (brim) of the hat, concealed by the front edge of the
hat.

FIG. 12d shows a hat with an edgeworn laser aremac, the aremac being near a
front edge of the hat, concealed by the edge of the hat, the aremac being preferably
for viewing with a special diffractive contact lens, with an equiscopic forward looking
carmera.

FIG. 13 shows a hat with hollow edgewear.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

While the invention shall now be described with reference to the preferred em-
bodiments shown in the drawings, it should be understood that the intention is not

to limit the invention only to the particular embodiments shown but rather to cover
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all alterations, modifications and equivalent arrangements possible within the scope
of appended claims.

In all aspects of the present invention, references to “viewscreen” shall not be
limited to just miniaturized television monitors or computer monitors, but shall also
include computer data display means, as well as fixed display means, where such fixed
display means include crosshairs, graticules, reticles, brackets, etc., and other video
display devices, still picture display devices, ASCII text display devices, terminals,
and systems that directly scan light onto the retina of the eye to form the perception
of an image, whether or not there is an actual or aerial image formed outside the eye.

Similarly references to “camera”’ mean any device or collection of devices capable
of simultaneously determining a quantity of light arriving from a plurality of directions
and or at a plurality of locations, or determining some other attribute of light arriving
from a plurality of directions and or at a plurality of locations.

References to “processor”, or “computer” shall include sequential instruction, par-
allel instruction, and special purpose architectures such as digital signal processing
hardware, Field Programmable Gate Arrays (FPGAs), programmable logic devices,
as well as analog signal processing devices.

When it is said that object “A” is “borne” by object “B”, this shall include the
possibilities that A is attached to B, that A is part of B, that A is built into B, or
that A is B.

FIG 1 illustrates the ‘virtual light’ principle used in embodiments of the invention
where the display of the invention is used to display the output of a camera. Rays of
light spanning a visual angle from ray 110 to ray 120 that would otherwise enter the
eye, instead enter the apparatus and are intercepted by a device called a diverter. In
this embodiment, the diverter is a two-sided mirror 115, typically mounted at a 45
degree angle with respect to the optical axis of a camera 130. These rays of light enter
camera 130. The video output of the camera 130 is displayed by virtue of aremac 140

possibly after having been processed on a body-worn computer system or the like.
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Aremac 140 and diverter 115 form the apparatus of the invention when concealed
above or at the top of an eyeglass lens. Aremac 140 is a display device that may also
have additional depth of focus beyond what an ordinary display such as a traditional
camcorder viewfinder might have.

Aremac 140 is seen in one side of mirror 115, so that the arcmac image of ray
110 appears as virtual ray 160 and the aremac image of ray 120 appears as ray 170.
Since the camera 130 records, by way of the other side of mirror 115, an image that
is backwards, a backwards image is created and then displayed on aremac 140. Since
the aremac 140 is reflected in a mirror, the image is reversed again so that the view
seen at pencil of light rays 190 is not backwards. In this way a portion of the wearer’s
visual field of view is replaced by the exact same subject matter, in perfect spatial
register with the real world as it would appear if the apparatus were absent. Thus the
portion of the field of view spanned by rays 110 to 120 which emerges as virtual light,
will align with the surrounding view that is not mediated by the apparatus, such as
rays 111 and 121 which pass through the apparatus and enter directly into the eye
without being deflected by two-sided mirror 115. The image could, in principle also
be registered in tonal range, using the photoguantigraphic image processing framework
for estimating the unknown nonlinear response of the camera, and also estimating the
response of the display, and compensating for both, as described in Proceedings of
the IEEE, Vol. 86, No. 11, November, 1998, 29 pages (30 including cover; cover
picture of issue depicts an early embodiment of Mann’s WearComp invention) Pages
2123-2151.

FIG 1a depicts a closeup view of just the diverter 115 where the dimensions
of diverter 115 are indicated. These dimensions are indicated with respect to the
principal point 116 of diverter 115. The principal point 116 is the point where the
principal axis of camera 130 intersects the diverter 115. To calculate the dimensions,
a square is drawn between the upper right end of the diverter and the point 116, and

a smaller square is drawn between 116 and the lower left end of the diverter 115.
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It should be emphasized that the diverter should be the correct size. If it is too
big, it will block out vision beyond what is needed for the display of a rectangular
image raster. If it is too small, it will not display the entire raster.

Let the horizontal half angle subtended by the display of the invention be denoted
by 6, as illustrated in Fig la.

Let d denote the distance from the center of projection of the eye’s lens (e.g. the
location of the pencil of rays corresponding to the reflection of the diverted light) to
the point on the mirror at which the optical axis of this pencil of rays intersects the
mirror, as illustrated in Fig la.

Let {; denote the length of the diverter to the left of this point as projected
orthographically onto a plane parallel to the image plane, as indicated in Fig la.
This is the edge length of square 117.

Let Iy denote the length of mirror to the right of this point as projected ortho-
graphically onto a plane parallel to the image plane. This is the edge length of square
118.

by
9 =
tan d—1 (1)
Therefore,
dtand
b= 1+ tanf )
Similarly,
ly
tanf =
M= 3)
Therefore,
dtanf
b = 1 —tanf (4)

The width of the diverter is thus the square root of two times the sum of these

two lengths:

dtané dtané
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Since one end of the diverter is closer to the camera than the other, the diverter
will have a trapezoidal shape, as illustrated in Fig 1b. The side closer to the eye will
be less tall than the side further from the eye. When oriented at a 45 degree angle
inside a pair of eyeglasses, the diverter will subtend a solid rectangular cone 4 units
wide and 3 units high. Dimensions of the diverter as viewed at a 0 degree angle (e.g.
directly head-on) are illustrated in this figure (Fig 1b).

We know that there will be no foreshortening of height (e.g. foreshortening in the
vertical direction) because both the near and far edge of the diverter are parallel to
the image plane in the eye.

If the apparatus of the invention is to be used to display either VGA computer
data or NTSC television images, then it should be noted that the standard aspect
ratio of VGA or NTSC video images is 4 units wide and 3 units high, so we know that
the total height at the principal point (where the optical axis intersects the diverter) is
%\/f(ll +13). Moreover, the left half of the diverter is simply a perspective projection
of the left half of a television image onto a 45 degree angle, so 2/, high at that point
(e.g. in the plane defined along distance {;, we would see the left side of the television
picture). It is easiest to think of the diverter in four quadrants. For this reason the
diverter has been partitioned into four quadrants of projectively equal sizes (but of
course the Euclidean sizes of the right quadrants are larger owing to the fact that
they are further from the camera). These quadrants are marked in Fig 1b.

From this observation, we have that the diverter is %ll = 3dtand high gt the left

T 21+tané

side and 31, = 34818 high at the right side, and has a width of v2(£22% + {tenl)

The above is a simplification of the actual size of the diverter, because the diverter
will be slightly out of focus, so there is a small increase in size to account for the
circle of confusion 119 of the camera lens. For this reason the diverter typically has
a slightly larger trapezoidal size and the corners are slightly rounded. This increased
size is depicted in Fig lc.

FIG 1c depicts a frontal view of the diverter with corners rounded by a circle of

15

Apple Inc.  Exhibit 1015 Page 2446



CA 02316473 2000-07-24

projectively constant size. This is an approximation to the actual shape since the
circle of confusion 119 will be projectively smaller further from the camera (toward
the scene and thus toward better focus). Thus the actual size of the blurring circle
will be somewhere between constant projective size and constant Euclidean size.

However, the important thing to note is the rounded corners and the fact that it
is slightly larger than that calculated in Fig 1b.

FIC 2 depicts a similar electronic display apparatus in which only a portion of
the rays of the leftmost ray of light 110 is deflected by a device called a diverter.
In this embodiment, the divertcr comprises a beamsplitter 215 which is installed in
place of the mirror 115 in Fig 1. The visual angle subtended by incoming light ray
110 to light ray 120 is diverted by way of beamsplitter 215 into camera 130. Output
from this camera is sent to aremac 140, possibly after processing on a body-worn
computer or processing at one or more remote sites, or a combination of local and
remote processing. A partial reflection of the image from aremac 140 is visible to the
eye of the wearer by way of beamsplitter 215. The leftmost ray of light 260 of the
partial view of television 140 is aligned with the direct view of the leftmost ray of
light 110 from the original scenc. Thus the wearer sees a superposition of whatever
real object is located in front of ray 110 and the aremac image of the same real object
at the same location. The rightmost ray of light 120 is similarly visible through the
beamsplitter 215 in register with the rightmost virtual ray reflected off the diverter
215.

Note that the partial transparency of beamsplitter 215 allows one to see beyond
the display screen of the invention, so it is not necessary to carefully cut beamsplitter
215 to fit exactly the field of view defined by display medium 140, or to have the
degree of silvering feather out to zero at the edges beyond the field of view defined
by display medium 140.

Rays 260 and 270 differ from rays 160 and 170 in that 260 and 270 present the

viewer with a combination of virtual light and real light. In order to prevent video
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feedback, in which light from the aremac would shine into the camera, a polarizer 280
is positioned in front of the camera. The polarization axis of the polarizer is aligned
at right angles to the polarization axis of the polarizer inside display medium 140,
assuming the aremac already has a built-in polarizer as is typical of small battery
powered LCD televisions, LCD camcorder viewfinders, and LCD computer monitors.
If the aremac does not produce polarized light, a polarizer is added in front of the
aremac. Thus video feedback is prevented by virtue of the two crossed polarizers in
the path between the aremac 140 and the camera 130. The pencil of rays of light
290 will provide a mixture of direct light from the scene, and virtual light from the
aremac 140. The pencil of rays 290 thus differs from the pencil of rays 190 (FIG 1) in
that 290 is a superposition of the virtual light of 190 with real light from the scene.

In describing this invention, the term “pencil” of rays shall be taken to mean rays
that intersect at a point in arbitrary dimensions (e.g. 3D as well as 2D) even though
the term “pencil” usually only so—applies to 2D in common usage. This will simplify
matters (rather than having to use the word “bundle” in 3D and “pencil” in 2D, and
deal with the various different ways that these words are used in the literature). In
some literature, the term “pencil” is used to denote parallel rays, wheras in other
literature, to denote converging rays (converging to a point). In this disclosure it is
used to denote converging rays {converging to a point).

It is desired that both the rcal light and virtual light be in perfect or near perfect
registration. However, in order that the viewfinder provide a distinct view of the
world, it may be desirable that the virtual light from the aremac be made different
in color or the like from the real light from the scene. For example, if the aremac
is simply a black and white television screen, with the appropriate optics, placing a
colored filter over the television, will give risc to a unique appearance of the region of
the wearer’s visual field of view by virtue of a strong difference in color between the
television image and the real world upon which it is exactly superimposed. Even with

such chromatic mediation of the television view of the world, it may still be difficult
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for the wearer to discern whether or not video is correctly exposed. Accordingly,
a pseudocolor image may be displayed, or unique patterns may be used to indicate
areas of over exposure or under exposure. Once the wearer becomes aware of areas
of improper exposure (such as when an automatic exposure algorithm is failing), the
parameters of the automatic exposure algorithm (such as sctting of program mode
to “backlight”, “high contrast”, “sports mode” or the like) may be changed, or the
automatic exposure may be overridden.

The display apparatus is typically concealed at the edge of a field of view of
eyeglasses, e.g. in the eyeglass frames, at the edge, below, or above one or both
lenses, in which a display, or display optics such as a diverter (mirror or heamsplitter
or the like) is typically embedded the eyeglass frame.

In one embodiment, the display is located above the eyeglass lens, and this is
called a lenstop display. In this case (the lenstop display), there may be a display for
each eye or for just one eye. In the case of a monocular lenstop display, the apparatus
is built above one lens, and a dummy version of the apparatus may be positioned
over the other lens for visual symmetry. The diverters may be integrated into the
frames in such a manner to have the appearance of ordinary frames of ordinary reading
glasses. Typically there is a transparent portion of the eyeglass frame tinted to match
the appearance of the rest of the eyeglass frame, so there is no visnal discontinuity
introduced by the diverter(s). This design limits the choice of frame colours to black,
silver, gold, chrome, copper, and the like, in embodiments of the invention which
include a camera, and where maximum undetectability is desired.

FIG 3a depicts the apparatus of the lenstop display invention. In this embodiment
of the invention, the display is viewed by the left eye, through a transparent opening
in the top of the eyeglass frames 330. The top of the eyeglass frames 330 in fact
forms an optical cavity which is either hollow or filled, in whole or in part, with
some optically transparent material. The reading glasses of the invention comprise

temple side—pieces 310 connected by hinges 320 to eyeglass frames and optical cavity
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330, in which there are lenses 300. Inside the optical cavity there is a beamsplitter
360. The hollow cavity is considered to be edgewear, in the sense that it exists at
an edge of the wearable apparatus, namely the portion of the frames at the edge of
the eyeglass lenses. The wcarer can thus see the display at the edge, and beyond
the edge. Edgewear concealment means that the wearcr’s view is not excessively
obstructed, and the edgewear is explicable to others as a natural form of headwear.

FIG 3b depicts an edge concealed laser aremac or edge concealed optics 361 for
where light emerges from a laser aremac. This system may be used with or without
a special contact lens 301. When used without the special contact lens, it functions
much like the apparatus of Fig. 3a, but with optionally greater depth of focus, owing
to the effect of the laser aremac. When used with the special diffractive contact
lens 301, the wearer need not look quite so far up in order to see the information
or pattern displayed by the laser aremac. A diffraction pattern 302 on the contact
lens 301 bends light from the edge of the field of view of the eyeglass lens, toward
the central portion of this field of view. Preferably grating pattern 302 is such that
light is bent sufficicntly for a wearer to see the output of the aremac when looking
straight ahead. The contact lens is preferably weighted to keep the grating oriented
appropriately.

FIG 3c depicts manufacture of the contact lens of Fig. 3b, in which rays 303 inter-
fere with rays 304 to create a diffraction pattern 302 in a light sensitive material inside
contact lens 301. A satisfactory light sensitive material is DuPont photopolymer, em-
bedded therein, and later cured under ultraviolet light. Rays 304 which continue as
dashed lines to point 306, denoted point P, define where the aremac will be ideally
located (at point P) in actual use. Thus working backwards from point P, rays pro-
duced there diffract by the contact lens to emerge as rays 303 in the first order of
diffraction to enter the eye and be visible as a point focused at infinity. Points near
P will likewise contribute to an image as seen in an eye of a wearer using the contact

lens together with eyeglasses bearing an edge concealed aremac.
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FIG 3d depicts a multi component aremac embodiment in which one component
361R of an aremac system is concealed at one place near the edge of the eyeglass lens
ficld of view, and another component 361G is concealed elsewhere along the edge.
These components operate at two different wavelengths, for example, 361R being red,
and 361G being green. A suitable contact lens 301 with multiple diffraction gratings
302R and 302G each tuned to these respective wavelengths, aligns the resultant output
of the aremac components into a colored image. A weight 301W in the contact lens
301 keeps it and the diffraction gratings therein oriented properly.

FIG 3e depicts the edge concealed display used with a spectrally concealed cam-
era system, the spectral concealment being lowtap concealment. An infrared camera
391 is concealed partially or wholly in the eyeglass frames, and an optical element
390 is concealed spectrally. Spectral concealment is concealment in which the ele-
ment 390 has a normal appearance in the normal visible spectrum as a typical other
person would see it. Element 390, in the preferred embodiment, is a dichroic element
concealed in the eyeglass lens. The dichroic element passes visible light and reflects
infrared light, so it is a diverter that is like clear glass in the visible, and like a mir-
ror in the infrared. The center of projetion of camera 391 is preferably located by
reflection at the center of projection of a lens of an eye of the wearer of the apparatus
when the apparatus is in use. The appratus of Fig. 3e may be used together with the
contact lens system of Fig. 3b or Fig. 3d, so that the camera samples rays of light in
the infrared and displays collinear rays of light in the visible, so that a given ray of
light entering the eye can, in at least one mode of operation of the apparatus, give

rise to a ray of aremac or display light that is:
e responsive to; and
e collinear with

a corresponding ray of light:

e collinear with a line passing through an eye of the wearcr;
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e going toward an eye of the wearer.

FIG 3f depicts the edge concealed display used with a bandtap camera comprised
of doubling crystal 390C, laser source 391L, and sensor 391S. Preferably laser 391L
operates in the infrared for ideal invisibility. Doubling crystal 390C allows rays of
light passing through it to interact and be measured at sensor 391S. Similarly, the
appratus of Fig. 3f may be used together with the contact lens system of Fig. 3b or
Fig. 3d. so that the camera samples rays of light in the infrared and displays collinear
rays of light in the visible, so that a given ray of light entering the eye can, in at least
one mode of operation of the apparatus, give rise to a ray of aremac or display light

that is:
e responsive to; and
e collinear with
a corresponding ray of light:
e collinear with a line passing through an eye of the wearer;
e going toward an eye of the wearer.

FIG. 4 shows a top view of the lenstop display invention. Temple side-pieces
310 and nose bridge 400 support optical cavity 330 comprising the top portion of
the eyeglass frames. Inside the optical cavity, a point source of light 410, which is
typically a laser diode, shines light through a spatial light modulator 420. A lens 430,
sometimes together with a second lens 440 froms an image in the eye of the wearer of
the apparatus of the invention. A mirror 360 causes a right angle bend in the optical
path. Typically lens 440, if present, has a smaller diameter than lens 430 because it
is closer to the pencil of rays generated by point source 410. Typically the center of
projection of an eye of the wearer is located at the pencil of rays formed by point

source 410, just beyond lens 440. Depth of focus may be controlled by adjusting the
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size of point source 410. If a laser diode is used, depth of focus for the display will
be essentially infinite, so that the wearer will see the display at any focal distance of
the eye, regardless of any corrective eyewear the wearer may or may not be wearing.
The wearer will also generally see dust on the eye itself, as well as blood vessels inside
the eye, and surface irregularities of the eyeball. If it is desired to slightly reduce the
depth of focus so that the inside and surface of the eye of the wearer is not seen by
the wearer, then a conventional white LED may be used in place of laser diode 410.
A white LED is typically composed of three LEDs of red, green, and blue colour,
which may be sequenced in synchronization with the display of respective red, green,
and blue components of the desired image on spatial light modulator 420.

If the apparatus of the invention is to be used to display video from a wearable
camera, it is convenient to place this wearable camera 450 also inside the cavity 330
and use the other side of mirror 360 to divert a portion of the incoming light into the
camera lens 460.

FIG. 5 depicts the use of the display of the invention to display images from a
camera also borne by the apparatus of the invention. Optical cavity 330 is assumed
to be made of black plastic and is assumed to match in apparance black plastic frames
of a pair of reading glasses. Optical cavity 330 is either wholly transparent but very
dark plastic (such as might transmit 1/10 of the light incident upon it and absorb
the other 9/10), or has a portion 510 that is a dark plastic window.

This window provides camera 450 with a view of the world in two-sided mirror
360. The camera 450, reflected in mirror 360 has an effective location inside an eye 520
of the wearer of the apparatus. The effective camera location 451 is shown in dashed
lines. The effective center of projection of camera 450 is the center of projection of
eye 520. In this cmbodiment, the display has only one lens, lens 530, which is selected
to give the same field of view of spatial light modulator 420 that the camera has of
the scene.

FIG. 6 is a diagram depicting an embodiment of the wearable display system in
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which a curved mirror 610 is used. Mirror 610 forms an image of point source 410
directly in the center of projection of eye 520.

FIG. 7a depicts an embodiment of the wearable display invention with a diverter
360 imbedded in an eyeglass frame 330. Lens 530 protrudes from the inside of the top
portion of the eyeglass frame and since it faces eye 520 it is not appreciably visible
to others. diverter mirror 360 provides a view of a display system located to the left.
In cmbodiments of the wearable display invention where the display is used to show
an image that is responsive to a camera, the camera may be worn inside the eyeglass
frames as well. In one such embodiment, the camera may be located to the right of
mirror 360 and use lens 460 to form an image of the scene. Lens 460 may be darkly
tinted so that it forms a window to the outside world that is dark to match a pair of
black plastic eyeglass frames. Preferably lens 460 would also be plano convex with
the planar side facing outwards.

FIG. 7b shows an embodiment more suitable for partially mediated reality so that
the wearer of the glasses can see through them as well as aim the camera. Lenses 530
and 460 are imbcdded within the eyeglass frames rather than in front and behind the
frames.

A beamsplitter may be used for diverter 360, and poliarizers 720 and 730 are
then inserted at crossed orientation to prevent video feedback. Preferably the entire
eyeglass frame optical cavity is made partially transparent so that the wearer can see
through it but it is also made still quite dark so that it looks black to others. In this
manner, it does not appreciably obstruct the wearer’s vision.

FIG. 8 depicts a wearable display system. Some light from subject matter 800
passes through beamsplitter cube 810 which has been imbedded into the top portion
of the eyeglass frame material. Some of the light from subject matter 800 is also
diverted to the right, to camera 899. The effective center of projection COPC of
camera 899 is preferably at the center of projection COPE of a lens of an eye of

a wearer of the apparatus. The effective center of projection of the camera takes
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into account the camera plus diverter, in the sense that the camera plus diverter are
collectively responsive to rays of light passing through the center of projection COPE
of the eye.

The apparatus has at lcast one mode of operation in which an output of the camera
may be, (possibly after appropriately being processed), fed to display element 890, to

cause rays of light to emerge such that each ray of emergent light is:
e responsive to; and
e collinear with

a ray of incoming light prior to its being diverted to the camera 899.

Rays of displayed light to the eye come from a plano—plano gradient index image
forming lens 820. A satisfactory beamsplitter cube is a 5mm cube or a 6.5mm cube
which may be obtained from Eftonscience in Toronto, Canada. In actual manufacture,
the dichroic or other beamsplitter surface would be formed directly in a transparent
material inside the eyeglass frames rather than by imbedding or moulding around a
dichroic beamsplitter cube.

An image forming lens 820 is typically 9 millimeters along its path length.

The remaining path length within the eyeglass lens material is comprised of a
length of gradient index image relay material such as that with trade names Selfloc
or EndoGRIN. The left edge of the eyeglass lens material provides this image relay
to right angle prism 840 concealed in the frames of the eyeglasses.

Hinge 850 which attaches the temple side piece of the glasses is such that another
section of image relay 860 concealed within the left temple side piece brings the image
to another plano—plano graded index image forming lens 870, where the light comes
through video feedback prevention polarizer 880 into display medium 890 which is
sufficiently far back as to be concealable under the hair of the wearer. If the display
element produces polarized light, video feedback prevention polarizer 880 may not

be necessary. In either case a video feedback preventer for camera 899 may comprise
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a polarized beamsplitter, or separate polarizers, or display in pulsed light during
blanking intervals when the camera is not responsive to light.

The total path length inside the image relay should be an integer multiple of half
cycle lengths. If it is an odd number of half cycle lengths the image will be erect.
If an even number of half cycle lengths the image will be inverted, and this can be
corrected by simply mounting the display medium 890 upside-down.

In the case depicted in Fig. 8, it is one whole cycle length so the image is inverted.

Preferably the break in the relay where the hinge is located will be an odd number
of 1/4 cycle lengths from the display medium 890 so that light there will be collimated
and thus dirt 851 falling into the hinged part of the eyeglasses where the image relay
860 joins prism 840 will not be visible in the display.

A satisfactory rclay material is that made by trade name EndoGRIN, in particular,
the 2.7mm size which has cycle length 130mm. Thus segment 860 will typically be
97.5mm long which is sufficient distance back from the front of the glasses that the
bulge in the temple side piece where the display medium 890 is located can be under
the hair of the wearer of the glasses.

Segment 830 will thus be 32.5mm long which puts the display’s effective center of
projection, if present, in the eye of the wearer.

FIG. 9 shows an alternate embodiment of the wearable display system in which
there are no eyeglass frames. This embodiment is based on temple side-pices 310
being attached to a single lens 300 which is its own support, and which also contains
a nose bridge, etc., so that no frames are necessary. This frameless design is a popular
style for reading glasses. In order to conceal the display system, the display optical
pathways are hidden at the top of the eyeglass lens material 300 using a process called
edgeGRINding (TM), in which the upper edge of the lens material is treated in such
a manner that it has a ground glass appearance, just like the other edges, but with
a graded index image conduit formed at the upper edge. The upper edge is straight,

and includes image conduit 930 and mirror 960. Mirror 960 is typically a right angle
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prism (45 degree prism) hidden behind the ground glass edgeGRINd.

To understand edgeGRINding, one might first consider an image conduit prod-
uct called EndoGRIN. A characteristic of EndoGRIN is that its exteriour surface is
frosty rather than polished. This frostiness is deliberately induced as part of the
manufacturing process in order to minimize light scatter. This frosty characteristic
of EndoGRIN material has the appearance of ground glass, and makes it possible
to conceal EndoGRIN at the edge of the eyeglass lens material 300. Most notably,
EndoGRIN may be moulded into the upper edge of lens 300. Alternatively, lens 300
may be treated so that it has a graded index image conduit formed directly within the
glass, at the edge of the glass, and so that the edge of the glass is frosty in appearance
just like the edge of a normal eyeglass lens normally appears.

FIG. 10a shows a lenstop display 1010 concealed by eyeglass frames 1001 and
supplied with power and information bearing signal on connection 1000 which may
be concealed in under the shirt and hair of a wearer. Preferably temple side pieccs
1002 are bent at the end 1003 so that they can clip behind the ears of the wearer for
extra support. The off axis (edgeworn) display is angled down in this case, so that
the wearer can look up to see the display which is concealed behind eyeglass frames
1001.

FIG. 10b shows an outward display 1020 concealed by the eyeglass frames 1001
and temple side picce 1002 of the eyeglass frames 1001 and supplied with power and
information bearing signal on connection 1000 which may be concealed in under the
shirt and hair of a wearer. The off axis (edgeworn) display is angled inward in this
case, so that the wearer can look outward to see the display which is concealed behind
the eyeglass frames and temple side piece.

FIG. 10c shows an inward display 1030 concealed by the eyeglass frames 1001
and temple side piece 1002 of the eyeglass frames 1001 and supplied with power
and information bearing signal on connection 1000 which may be concealed in under

the shirt and hair of a wearer. The off axis (inward edgeworn) display is angled
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outward in this case, so that the wearer can look inward to see the display which is
concealed behind the eyeglass frames and temple side piece. In some embodiments
of the invention a camera is included. A camera 1050 is covertly concealed in the
nosebridge of the eyeglasses and is preferably set such that it is angled in the same
way that the display is angled and has the same field of view as the display, so that
subject matter in view of the camera is aligned with subject matter displayed by the
display 1030. Thus, with reference to Fig. 10c, the wearer’s right eye, when looking
inward (to the left) sees a display corresponding to a field of view of the camera
1050. The display may be an aimer (aiming reticle, graticule, crosshairs, rectangle,
brackets, viewscreen, or the like), fixed, or it may be an electronic display such as an
email or emacs window that corresponds to the field of view of the camera so that it
can be used as an aimer. Alternatively, it may actually be responsive to an output of
the camera, or even display the signal from the camera.

FIG. 10d shows a downward display 1040 concealed by the eyeglass frames 1001
and temple side piece 1002 of the eyeglass frames 1001 and supplied with power
and information bearing signal on connection 1000 which may be concealed in under
the shirt and hair of a wearer. The off axis (downward edgeworn) display is angled
upward in this case, so that the wearer can look downward to see the display which
is concealed behind the lower portion of the eyeglass frames 1001.

FIG. 11a shows a lenstop aremac 1110 concealed by eyeglass frames 1001 and
supplied with power and information bearing signal on connection 1000 which may
be concealed in under the shirt and hair of a wearer. The off axis (edgeworn) aremac
is angled down in this case, so that the wearer can look up to see what is displayed
on the aremac which is concealed behind eyeglass frames 1101. In some embodiments
of the invention a special contact lens 1111 is weighted such that there are horizontal
gratings to provide a straight ahead view of displayed material from aremac 1110.

FIG. 11b shows an outward aremac 1120 concealed by the eyeglass frames 1001

and temple side piece 1002 of the eyeglass frames 1001 and supplied with power and
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information bearing signal on connection 1000. The off axis (edgeworn) aremac is
angled inward in this case, so that the wearer can look outward to see the displayed
material by way of the aremac which is concealed behind the eyeglass frames and
temple side piece. In some embodiments of the invention a special contact lens 1121
is weighted such that there are vertical gratings to provide a straight ahead view of
displayed material from aremac 1120.

In other embodiments, there may be a contact lens with other orientation, ap-
propriate for one or more display elements around the periphery of the eyeglass lens
area.

FIG. 11c shows an inward aremac 1130 concealed by the eyeglass frames 1001
and temple side piece 1002 of the eyeglass frames 1001 and supplied with power and
information bearing signal on connection 1000 which may be concealed in under the
shirt and hair of a wearer. The off axis (inward edgeworn) aremac is angled outward in
this case, so that the wearer can look inward to see the material displayed thereupon,
the aremac or output optics of the aremac being concealed behind the eyeglass frames
and temple side piece. In some embodiments of the invention a camera is included. A
camera 1050 is covertly concealed in the nosebridge of the eyeglasses and is preferably
set such that it is angled in the same way that the material on the aremac is angled
and has the same field of view as the aremac produces, so that subject matter in view
of the camera is aligned with subject matter displayed by the aremac 1130. Thus,
with reference to Fig. 11lc, the wearer’s right eye, when looking inward (to the left)
sees a display corresponding to a field of view of the camera 1150. The display may
be an aimer (aiming reticle, graticule, crosshairs, rectangle, brackets, viewscreen, or
the like), fixed, or it may be an electronic display such as an email or emacs window
that corresponds to the field of view of the camera so that it can be used as an
aimer. Alternatively, it may actually be responsive to an output of the camera, or
even display the signal from the camera.

FIG. 11d shows a downward aremac 1140 concealed by the eyeglass frames 1001
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and temple side piece 1002 of the eyeglass frames 1001 and supplied with power and
information bearing signal on connection 1000 which may be concealed in under the
shirt and hair of a wearer. The off axis (downward edgeworn) aremac is angled upward
in this case, so that the wearer can look downward to see the displayed material by way
of the aremac or aremac output optics which is concealed behind the lower portion
of the eyeglass frames 1001.

FIG. 12a shows an edgeworn display for the upper edge of the wearer’s field
of view, where the display is concealed by the edge 1201 of hat 1200. Consider two
points on the display, point 1240 and point 1250. These points radiate light in various
directions. Preferably the display is such that light is radiated primarily backward
toward the wearer. Additionally, an optional director 1210 (a honeycomb filter or
the like, that attenuates light going forward), makes it harder for others to see the
display, even when looking under the edge 1201 of hat 1200. Rays 1241 and 1251
enter eye 1299 through lens 1298, when eye 1299 is looking upward.

FIG. 12b shows an edgeworn aremac for the upper edge of the hat, in which lens
1298 is a special contact lens worn on the lens 1211 of eye 1299. Special contact lens
1298 has diffraction gratings 1220 for directing relatively coherent light produced by
an aremac under edge 1201 of hat 1200, which sends rays 1241 and 1251 into eye 1299.
These rays form image points 1243 and 1253 respectively. For example, rays 1252
converge at point 1253. Thus a forward looking image is derived from the edgeworn
display.

Thus the contact lens forms a centerer (edgeward to central convertcr). Addi-
tionally, the contact lens may be photonically powered by solar cell 1280 and contain
switchable gratings.

FIG. 12c shows the hat of Fig. 12a with an equiscopic camera 1200U. In order to
be equiscopic the camera 1200U must aim upwards. By equiscopic, what is meant is
that the field of view must be the same and that the center of the field of view must

point the same way, so that the display can be used as a viewfinder for properly aiming
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the camera, even when the display is not responsive to an output of the camera. A
processor 1200P corrects for barrel distortion of camera 1200U, and also predistorts
the image with the inverse map of the distortion that will arise from viewing the
display at an oblique angle.

FIG. 12d shows the hat of Fig. 12b with an equiscopic camera 1200F. In order
to be equiscopic the camera 1200F must aim forward. A processor 1200P corrects
for barrel distortion of camera 1200F, and also predistorts the image with the inverse
map of the distortion that will arise from viewing the aremac at an oblique angle,
notwithstanding the straight ahead view provided by the contact lens grating.

Instead of a hat, other headwear is possible, such as a headband, or hairpiece,
containing the display of the invention. If the display is an aremac, similiar possi-
bilities also exist, and if the display is narrowband, a diffractive contact lens may be
used. Since pinhole aremacs are often narrowband, the contact lens diffractor may
thus be used with the invention.

FIG. 13 shows a hat 1200 with hollow edgewear of edge 1201 formed by a second
edge 1301, with space therebetween. A display 1302 is concealed therein. Second edge
1301 is of black mesh fabric angled for viewing by the wearer, whereas edge 1201 is
of solid waterproof fabric to keep rain out of display 1302. Additionally, a conductive
fabric mesh 1300M forms a ground plane enhanced by touching the wearer’s head,
for transmitter 1300TX with antenna 1300A optionally fitted with propeller 1300P
to look like the propeller hats commonly worn, such that antenna 1300A does not
seem to be out of the ordinary. The hollow cavity formed between hat 1200 outside
and mesh 1300M is not considered to be part of the edgewear. The hollow cavity
formed between cdge 1201 and edge 1301 is edgewear, because it is at an edge of the

headwear, and it is within the field of view of the wearer during normal wear.
BENEFITS OF THE INVENTION

The apparatus of this invention allows the wearer to have the use of an electronic

display over a long period of time. For example, after wearing the apparatus sixteen
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Lours per day for several weeks, it begins to function as a true extension of the mind
and body. In this way, whatever the display is used for, may take the form of routine
background activity, within the prosthetic territory of the individual.

For example, if the apparatus of the invention is used in conjunction with a body-
worn computer (WearComp which is short for wearable computational signal process-
ing system) the computer will begin to function as a true extension of the wearer’s
mind and body, and thus the wearer will be able to function as a true cyborg (cyber-
netic organism).

If the apparatus of the invention is used in conjunction with a wearable camera
system, the camera will similarly, after time, begin to function as a true extension of
the mind and body. Photographic composition well, after time, become much more
optimal, because the act of taking pictures or shooting video will no longer require
conscious thought or effort. Moreover, the intentionality of the picture-taking process
will not be evident to others, because picture-taking is not preceeded by a gesture
such as holding a viewfinder object up to the eye.

In this use, the apparatus of the invention becomes a wearable viewfinder allowing
the wearer to experience everyday life through a screen, and therefore be always ready
to capture anything that might happen, or even anything that might have happened
previously by virtue of a retroactive record capability.

Moreover, additional information beyond just exposure and shutter speed may be
displayed in the camera viewfinder. For example, when the apparatus of the invention
is used with both a wearable camera and a WearComp, the camera allows the wearer
to augment, partially diminish, or otherwise alter his or her perception of visual
reality. This mediated-reality experience may be shared. The wearer may allow others
to partially alter his or her perception of reality. In this way the wearable display
invention is useful as a new communications medium, in the context of collaborative
photography, collaborative videography, and telepresence. Moreover, the invention

may perform other useful tasks such as functioning as a personal safety device and
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crime deterrent by virtue of its ability to maintain a video diary transmitted and
recorded at multiple remote locations, as well as to provide expert advice on how to
deal with issues such as physical assault and unlawful confinement.

As a tool for photojournalists and reporters, the invention has clear advantages
over other competing technologies such as pen and paper or laptop computers in
which the display is not always easily visible, and in which the act of looking at the
display may attract undue attention from others. For example, the apparatus of the
invention can be used together with a chording keyboard hidden in a pocket or under
a sweater, so that the user can take down notes without writing on a notepad which
tends to draw considerable attention.

From the foregoing description, it will thus be evident that the present invention
provides a design for a wearable display system. As various changes can be made in
the above embodiments and operating methods without departing from the spirit or
scope of the invention, it is intended that all matter contained in the above description
or shown in the accompanying drawings should be interpreted as illustrative and not
in a limiting scnse.

Variations or modifications to the design and construction of this invention, within
the scope of the invention, may occur to those skilled in the art upon reviewing
the disclosure herein. Such variations or modifications, if within the spirit of this
invention, are intended to be encompassed within the scope of any claims to patent

protection issuing upon this invention.
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WHAT IS CLAIMED IS:
1. A wearable display system comprising:

o headwear having an edge, said edge in view of a wearer of said headwear;

e a display output element,

said display output element mounted in the vicinity of said edge, said display
output element for being viewable by a wearer of said display system, said

display output element concealed by said edge.

2. The wearable display system of claim 1, where said wearable display system
further includes at least one contact lens for directing rays of light from a
peripheral view of said wearer of said wearable display system toward a central

view of said wearer.

3. The wearable display system of claim 1, where said edge comprises an edge of

a hat.

4. The wearable display system of claim 3, where said hat is a baseball hat, and

where said edge comprises a brim of said hat.

5. The wearable display system of claim 3, where said display is responsive to an
output of a camera borne by said hat, and said camera is isoscopic with respect

to said display when worn by a wearer of said hat.

6. The wearable display system of claim 3, where said display system further in-
cludes at least one contact lens for directing edgeward rays of light toward a

center of a field of view of a wearer of said hat.

7. The wearable display system of claim 1, where said edge comprises a portion of

eyeglass frames at an edge boundary of at least one eyeglass lens of eyeglasses.
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The wearable display system of claim 7, where said edge comprises a top portion
of eyeglass frames at an upper edge boundary of at least one eyeglass lens of

eyeglasses.
The wearable display system of claim 8 where said eyeglass frames include:

e a top portion that rests directly in front of the eyes of the wearer of said

eyeglass frames;

® an optical cavity in said top portion of said eyeglass frames;

s a viewing means on the side of said optical cavity facing an eye of the
wearer of said eyeglass frames;

o electronic display mecans viewable by said viewing means.

A wearable display system as described in Claim 9 further including a computer
borne on the body of the wearer of said eyeglass frames where said electronic

display means is responsive to an output of said computer.

A wearable display system as described in Claim 9 further including a camera
borne by said eyeglass frames where said electronic display means is responsive

to an output of said camera.

A wearable display system as described in Claim 10 further including a camera

where said computer is responsive to an output of said camera.

A wearable display system as described in Claimll where said camera is a

pinhole camera.

A wearable display system as described in Claim11l where said camera has no

moving parts.

A wearable display system as described in Claim14 where said camera is a fixed
focus camera with a small enough aperture that the image from said camera is

essentially in focus in distances from 12 inches to infinity from said camera.
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16. A wearable display system as described in Claim12 in which the light path from
the scene into said camera passes through said optical cavity of said eyeglasses
and in which there is a ray of light from said scene which is diverted in a

direction along said optical cavity.
17. A display system comprising:

e edgewear;

e an outer surface of said edgewear for facing away from a wearer of said

edgewear;
e an inner surface of said edgewear for facing toward a wearer of said edgewear;

e a display output medium directing toward said inner surface.
18. The display system of claiml17, where said edgewear is hollow.
19. The display system of claim17, where said edgewear is the brim of a hat.
20. The display system of claim17, where said edgewear is eyeglass frames.

21. The display system of claiml7, where said edgewear is the edge of eyeglass

lenses.
22. The wearable display system of claim 21 comprising:
e frameless eyeglasses where said eyeglasses include a top portion of a lens
that rests directly in front of the eyes of the wearer of said eyeglasses;

e an edgeGRINd of said top portion of said eyeglass frames;

e a viewing means on the side of said edgeGRINd facing an eye of the wearer

of said eyeglass frames;

e electronic display means borne by said eyeglasses.

23. A wearable display system comprising as described in Claim 22 where said

electronic display means has extended depth of focus.
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. A wearable display system comprising as described in Claim 22 where said

electronic display means has no moving parts.

A wearable display system comprising as described in Claim 22 where said

electronic display means includes a laser and at least one vibrating mirror.

A wecarable display system comprising as described in Claim 22 where said

electronic display means includes a spatial light modulator.

The display system of claim17, where said display system is in eyeglasses, where
said edgewear is in the vicinity of the frames of said eyeglasses at the edges of

the eyeglass lenses of said eyeglasses.

A lenstop display system in the eyeglasses of claim 27, where said eyeglasses
comprise:

e reading glasses, where said reading glasses include an eyeglass frame;

e an electronic source of light borne by said reading glasses;

e image forming means, where said image forming means directs light from
said electronic source of light into an eye of the wearer of said reading

glasses.

A lenstop display system as described in Claim 28, further including a spatial

light modulator.
A lenstop display system as described in Claim 28, further including a diverter.

A lenstop display system as described in Claim 28, further including a camera

borne by said reading glasses.

A lenstop display system as described in Claim 31 where said camera is an

EyeTap camera.
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A reality mediator comprising a lenstop display system as described in Claim 31
including means of generating a ray of virtual light approximately collinear with

a corresponding ray of real light entering said camera.

A reality mediator system including lenstop display system as described in
Claim 31 where the output of said camera is connected to a WearComp and

where said source of light is responsive to an output of said WearComp.

A reality mediator system including lenstop display system as described in
Claim 31 where the output of said camera is connected to a WearComp and whre
said reality mediator system further includes a spatial light modulator where

said spatial light modulator is responsive to an output of said WearComp.

A photographic memory system including lenstop display system as described
in Claim 31 where said photographic memory system includes automatic means

of recording images from said camera.

A photographic memory recall system including a photographic memory system
as described in Claim 36 where said photographic memory recall system includes
automatic means of determining the similarity of said images to previously
recorded images, and where said photographic memory recall system displays

previously recorded images.
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FIG. 1a: TOPVIEW OF DIVERTER
SHOWING DIMENSIONS
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FIG. 1b: FRONT VIEW OF DIVERTER
SHOWING DIMENSIONS
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FIG. 1c: FRONT VIEW OF DIVERTER
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FIG. 3e: LENSTOP DISPLAY
WITH LOWTAP CAMERA
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FIG. 3f: LENSTOP DISPLAY
WITH BANDTAP CAMERA
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Apple Inc.  Exhibit 1015 Page 2482



CA 02316473 2000-07-24

§33O [460
P,

<7\520

FIG. 7a: DIVERTER WITH INLINE OPTICS

730 \ /460/ 720
TN ?
360

530 stzo 330

FIG. 7b: EMBODIMENT WITH LENSES
IN CAVITY AXIS TO ALLOW PARTIAL
TRANSPARENCY OF DIVERTER

Apple Inc.  Exhibit 1015

Page 2483



CA 02316473 2000-07-24

820 <:::>,’“\\\ 800
830 810

840 ——_ 899
851 COPC
860 COPE
870 520
880

890 850

FIG. 8: EDGE CONCEALED AREMAC
IMBEDDED IMAGE RELAY

Apple Inc.  Exhibit 1015

Page 2484



CA 02316473 2000-07-24

310 320 —930- 960-HIDDEN
edge- MIRROR
GRINd

FIG. 9 = edgeGRINd (TM) EMBODIMENT
OF TOPLENS DISPLAY

Apple Inc.  Exhibit 1015 Page 2485



CA 02316473 2000-07-24

1000 1003

1010 1002

1001

FIG 10a=LENSTOP DISPLAY

1001 FIG 1
1020 FIG 10b G 10c
1000
1003
1002
1001
1040 FIG 10d

Apple Inc.  Exhibit 1015 Page 2486



CA 02316473 2000-07-24

1000 1003

1110 1002

1001
1111 00

FIG 11a=LENSTOP AREMAC

1001 FIG 11
(020 TG 11b G 11c
1000
1003
1002
1001
1140 FIG 11d

Apple Inc.  Exhibit 1015 Page 2487



CA 02316473 2000-07-24

FIG. 12a = EDGEWORN DISPLAY
IN BASEBALL CAP

Apple Inc.  Exhibit 1015 Page 2488



CA 02316473 2000-07-24

FIG. 12b = EDGEWORN DISPLAY
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