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24 NS QS5 o=7|7|9f Esto] 2013\H 1¥RE EUE 3H=, 0|12, Y2, 8F Y 529
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o =]

5= ES=R S MO 2 SH9Ct =X ESIES (International Patent Classification, IPC)E BIEOZ,
QIZX|E 2l=2[7[0f 2ot E{E [, MEE 551 T 23X I|1/REES 08010 5512 2|5
MBI

FHESEF(PC)= Sol=2010] Cis 2 HACcE SUE 2R E ot gMs & =+ UTE S22
Chol 20x= MM E S&8klE Vs 7 I1|74|0|Ef SHULUHER J|sU 80| w2t FHESES(PC)
TEJF 20E=0|, 2HLF0| L2 T1sU8s XEtt= 32 7Hy 20| Bl 71280 ot
FEF(Main IPO)2 2O&[H, LIHX| 7| =Li&0 EHOH Me F2F(Sub IPC)7F ROEIC 2 2 1M0M=
TEFE O8I, E51E0IA Yot o= |7|-SE51ER QA EE HiY o= 9=2|7|8 R0
ALY,

=Hgz ==
-_

_|§7 17| g;ﬂ;:cr » TSR/, CT) AG1B 6/00- (:G :GZ?SS 1/00-1/70,
1-2 MRI/PET AB1B 5/055, AB1K 49/06
» s AB1B 8/00—8'_/‘2) i,RGf; /l; 59/24, 29/26,
YHAHS | 2 A SY(BY, o8, U EEER) A61B 5/02-5/0235
2171 2-2 EStapl A61B 7/00-7/04
2-3 ATEA AG61B 5/04-5/0472
Pt C|IpAA AB1B 5/0476-5/0484
2-5 ZEZHAL AB1B 5/0488, 5/0492
2-G HeEx AB1B 5/01,GOTK 5/22
257 SSAAL (HER, 35 X)) A61B 5/08-5/097
2-8 HHHA AG1B 5/12
2-9 HOHX] A61B 3/00-3/18
2-10 HEAHE(MARSIE, TR AlHE) A61B 5/024-5/0295, 5/1455-5/1464
2-11 AR TICHYI B A, SFUTICH A61B 5/00, 5/05, 5/053, 5/117
1o AR J[EK5] T A61B 5/03, 5/06,5/07,5/103-5/113,
9/00, 5/16-5/22, 10/00-10/06
HJRITE | 3 SN T(S{OHE A ZH X)) AB1B 5/145, 5/1468-5/1495,
217] 3-2 SISEAAMSSIET R SISHEMER)) | GOTN 33/50-33/98, 35/00-35/10, 37/00
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T ses

o@2P| | A= | 41 2IXtE Eh(TI =0, ==L A61G 7/00-7/16,13/00-13/12
42 ET R, M) A61G 9/00-9/02
4-3 QI FH]0|E] A61G 11/00
44 =AY A61L 2/00-2/28
4-5 UEYA| D |ENEE, 2l 7)) A61G 12/00, F21W 131/20-131/208
=g | 51 02| A6TM 16/01, 19/00, AGIN 1/34
212] 5-2 [SEIRES A6TM 16/00-16/22
2=K2 | 6 OlMs(25, 24217)) A61B17/00,17/02
212] 6-2 RIS (RINE 5, XEHA) AG67B 5/496, A61F 9/00-9/013
6-3 YARIX R ABTN 5/00-5/10
6-4 A2 AB1B17/22-17/225, A61IN 7/00-7/02
6-5 (Cl=8) A AB61G 10/00-10/04
6-6 BI7 AR S (HXP |, 2fo]H, B) A61B18/00-18/28
67 oo, xRy | 2355//%%2356//10%2396/232397% 300,
6-8 SUYK(EE/SL/AEEA) A61B17/03-17/138
_ AB1B16/00, 17/14-17/17,17/24-17/54,
6-9 S=XEI|EHZ, 1R, & S) 19/00-19/12
NEEX | 7- @=8) U2 A61M 11/00-11/08, 13/00, 15/00-15/08
217] 7-2 S| (HEX=2 X)) AG1N 1/362-1/39
7-3 QlE AT A61TH 31/00-31/02
74 (Ql=&) AP|X|=7] AG1N 2/00-2/12
7-5 (Cl=g) H2IA=7] A67N 1/00-1/32,1/36, 1/40, 1/44
7-6 (Cl=g) 2EMe7| AG1F 7/00-7/12, A6TH 39/06
o Db AGTH 7/00, 9/00, 11/00-23/06, 37/00-
39/04,39/08
HHEE | 81 CISEE(RE U, 1E) AG1F 2/28-2/80, A61F 3/00
AHIE
8-2 DR I[P AR, Sae Asag) AB1F 2/04-2/07, 2/82-2/37
8-3 b 22 | (b 22 S LA, B2I0|E) AB1B17/56-17/92
WIS | 91 | QIZCHKIS(QIEY |2 2E/IR0|AlL 2HE) | AGTF 2/00, 2/02, 2/08-2/12,2/18-2/26
the2| 9-2 | =AY HE o8 Y gUR2) A61M 1/00-1/04, 1/08-1/12
93 GRIESPN ABTM 1/14-1/38, AB1F 2/01
] —
o|g3 0 AU, 7l 028 7) AG1B 1/00 11/; 322,’15;393; /307,1/31,
10-2 243 AB1B 1/24-1/253
10-3 TR B(EEEE, 7 1KE) A61B 1/267
10-4 AMEE A61B1/273
10-5 =43 A61B1/313
10-6 2EH AG1B1/317
10-7 o1 Z/HZ AB1B1/227,1/233
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H2zt ol@7|7| E5 =

o
AT

2R =25 AR2 IPC
olz77| | 9B2E | 11-1 FAEFAR, TR A6TM 5/158, 5/162
AB1B 17/20, A6TM 5/00-5/155,
11-2 SOHEEX| (ALY, 5=t EEX
OUTIA| (FALD |, A 5/165-5/5
11-3 o2 A61B5/15-5/157
11-4 olo/a = AGTF 2/14,2/16
N ABTF 13/00-13/14, 15/00-15/02,
11-5 QIIRE (2Lf, B5LY, HUE
282 (SH, =2t 74 A61M 39/00-39/28
11-6 L A61L17/00-17/14
11-7 olgs AB1F 6/00-6/24
11-8 | (AZE)HHSL, (FlE/HH SETA) ABTF 5/44-5/48
O28)E+8E, (RIYEE, ¥l
no | ©=8 o f;'j =& A61F 13/15-13/84, AL 15/00-15/64
%TOE)
11-10 IHE (B M, 228 2YE) AG1L 24/00-33/18
11-11 (Cl=/H[9f8) o= A61J1/00-1/22, 3/00-3/10, 7/00-7/04
AB1B 13/00, AG1F 5/41,17/00, AGTH
OZEE VB (FIE, HEXRII S/ /00, /1, 17/00,
11-12 M) 99/00, A61M 1/06, 27/00, 3/00-3/06,
e 99/00
X212l | 12+ AE2UE A61C 8/00, 8/02
12-2 | X|opeA (QIZ2tE X|Q| 221X, ofk| ZEY) A61C 9/00, 13/00-13/38
12-3 (K1) w57 A61C 7/00-7/36, 11/00-11/08
A61C 1/00-1/18, 3/00-3/03
12-4 (K|2tg) AP /001718, 3/00-5/03,
17/16-17/40
12-5 pNIIoNT=S ABTK 6/00-6/10
12-6 (Kg) 5421+ A61C 5/00-5/14
12-7 (A2+8) 2Ly A61G 15/00-15/18
AB1C 3/04-3/16, 17/00-17/14,
12-8 | X|2P2|2| 7 |EHEXE, T MED|, A4
[ (2] Z|EHZEXRE, TAL AHE2| l) 19/00-19/10
He=zE o BPIH BB A s =1=8 717, AG1F 5/00-5/58, A61H 1/00-1/02,
2171 IR, WYEA|) 3/00-3/04, 5/00
13-2 H2|2HT |, AR, HESE L) HO4R 25/00-25/04, AG1F 11/00-11/14
13-3 AZ7 |3 (A2 2R 19 ) AG1F 9/08, A6TH 3/06
13-4 26| A61G 1/00-1/06, 3/00-3/08, 5/00-5/14
N AGTF 4/00, A6TH 33/00-35/04,
13-5 T2 X O|EF(Q12/2 045
H B B/ HEA) ABTM 21/00-21/02
HEIP| | 141 HATIZ (A2, fHETIR) G06Q 50/22, G16H 15/00-80/00
14-2 (& 2152 G06Q 50/24, G16H 10/00-10/65

[el2717] IPC]™

1) E51H, Q|22 7 |-E52F AAIE (2015) https://mww.kipo.go.kr/ko/kpoBultnDetail do?menuCd=SCD0200618&parntMenuCd2=SCDO
200052&aprchld=BUTO000029&pgmSeq=14767&ntatcSeq=14767
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SHESZFIPCIO| 2[8610 1A o= HME 9|=0[7| E5f F0i|A offf Eet 20| 1UFE ISAls
0 ALt

IIREE 083K 2|z 7 [2[0]| 2ot M| E51 & ISX|s =2 |7| E5E 185t

(1B XIE* or "ai" or "0f|0]0t0]" or ((deep or 4% or & or 2* or machine or 2|2 or 41 or H#l) a/1 (learn* or
St or 23 or 2 or train®)) or ((artificial or 218) a/1 (intelligence or X5 or neural or 2174 or =&)) or "CNN" or
((convolution* or ZH22M'E) a/1 (neural or 21 or F& or network or HIE2/3)) or "RNN" or ((recurrent or |
or &2 a/1 (neural or 2174 or & or network or HIEE23)) or “LSTM" or (BT ] a/1 BIZ2]) or ((long or short) a/2
(memory)) or ((deep or A5 or & or 2*) a/1 (convolution* or ZHEFAM'E or recurrent or 7| or «=2) or “‘MLP"
or ((multi* or BE| or CHES) a/2 (perceptron or HA4* or HAH*)) or ((network or WIEX3) a/1 (function or 2=)) or
(=% or IEXQE or T =* or feedforward) a/1 (MA* or HIER3 or & or == or =& or neural* or network))
(HOJAIRF /1 HIER) or (bayesian a/1 network) or (24 a/1 OF23X) or (8 a/1 OF23RX) or (hidden a/1
markov) or "HMM" or “GMM" or (Gaussian a/1 mixture) or HEIM or attention or ESHALH or EHIAIE or

transformer)
Flo| HMAS 018510 MEE 4215622 ESEE QI8Xls =272 =4 & =0 mef 2T S
TZ(AA), =5 U X|=(AB) XU o ! 22|(AC)Z EFSIICE FHXC =, (1) 2tAtE DT, HES
TS| @5t0 285z Q22 71E ZUE B T1E J[D1(AA), (2) 2tite] A8 S X|E6HHLE 5017
RISt 8= 9270718 2 U X[= 7(7|(AB), (3) K& X 20| =& 2XE DLIHY StHLE
APHO|| HES oSt | fIot0] &&= Q22|72 oflE B! &H2| 717|(AC)Z2 EFSHALT
TITHEL 1A (AA) Gf TITH 212, K| A= 2 2], Mol HE 20| 5 25339
o|12x|s
ol;j:jol =% U X= (AB) =& 27 X227 X2 EX A Q5 7|2 & 10,855
2] 2o (AC) YA A0 M|, o2 H[O[E] X2, X X 77| & 5962
[ME 218 §6f d=]
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HAHQI FAYTITHHO 2 IF50F 30201A 1A[2F0] 2QE[= 21 HAF A[ZH0] BHHEO 2 X|ME|RUC}
O &2 BHE sliZot?| ®lot, BEAE QFX5 J1=0 2[8eh DR MRI AlZF &= 2|=¢l
HEHAEMA(Compressed SENSE)E dHE MS0l BAHSIH, Dol Je FSHE FXISHHA 2Lt
= MR HAFE 2+50HH| SFRALH

2) &2 9 X|2 - 2I50|E|E MX|H (Intuitive Surgical, Inc.)

12) https://www.usa.philips.com/healthcare/product/HC781358/ingenia-elition-30t-x

13) https://www.intuitive.com/ko-kr/products-and-services/da-vinci/systems
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JHEO| StE2 2018 =0l QIS XS 2|27 17| 20k £5 /0| 54| S IOIUL.
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2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 2022 | 2023
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NV)E 2QI=|HoH, Cf

o2 50| X[HA(Simens AG)Z 21 QAT

I]IO

= MIA 30 o227 2|l TRl A, X|H A GE(General Electric Company) & ZE ALt X
OI7|7|E V| XE QFKlse EHS| MESIL Sofetst= A2 SMEIL) YA AHIA CEo=
i

tl_
EolEds M WOl = |90l 2l=2|7] 7|0l Ot =23 IT 2[Z2! IBM(International

p)
Business Machines, co.)22 HAMI|QUCtH AHZ IBM2 2|2 0|5 Q| &2 9l HoF £2M 2|1t
MH|ADE HEElE Q012 £Malshs |z, As 0 Wi 2|, 2t EXRU0| 4R 51t 22 20t
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Koninklijke Philips N.V.& & MAO|M QIS XS 2(27(7] 200 71 B2 58 =Y¥s st
s U, O H=2X o2 ESE 2828t 9l= o2 HRILE The Regents of the University of

California= 91 252 S0 S61E S20t= ot=2 | 2H0[L, Lo Fol HES +Adt U= 20|

Z=23FOISIC

Koninklijke Philips N.V. 44 6

The Regents of the University of California 15 5

Align Technology, Inc. 10 4
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Ravgen, Inc. 10 0

|con Health & Fitness, Inc. 8 5

Masimo Corporation 10 7
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Party Cases as Plaintiff Cases as Defendant

Fitbit, Inc. 4 12
Medtronic, Inc. 2 12
Stryker Corp. 2 10
3Shape A/S 7 9
Becton Dickinson & Company 14 5
Dexcom Inc. 11 3
Apple Inc. 13 3
Edwards Lifesciences Corporation 8 1
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=20
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20| 227 7| HISS et

Fitbit, Inc. 2007'H M0 AHHEE Mok Yol2iE 20| A ALER| OIS ket

3Shape A/S 2000 MYE 0= SAR X| 24 3D A2L42t CAD/CAM 2 EL|OIE HY 3L =3t

Becton Dickinson & Company
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e

Dexcom Inc. 19994 H=|0] il H2|S Plot XXl B DL AIARS I, HIE, ek o
Qsst= 0= 0(Y

Edwards Lifesciences 19581 HZ=(0] Q15 o7& A 9l Hoby BLIHY V|& g Jfddt= 0= 9|7 2l oAt
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PARTEQ Research and Samsung Electronics co,
1 2:14¢v53 ) US 8,322,856 RSN
Development Innovations Ltd.
Osstem Implant Co. Ltd.
2 1:14cv301 | De Partners Golden Rule LLC Megagen USA Inc. US 5468149 | At 2|7
Mega'Gen Implant Co. Ltd.
Smart Wearable Technologies )
3 3:17cv21 e LG Electronics, Inc. US 6,997,882 MIAL K| AE
Samsung Electronics A 22
4 1:17¢v1381 SmarTen LLC ) US 9,280,640
America, Inc. A|AH
1:18cv10683 Lutronic, Corp.
1:18cv10679 Syneron Medical Ltd. llooda co, Ltd.
5 US9095357 | W[EX|z &K
1:18cv10684 Etal Sung Hwan E&B co, Ltd.
1:18cv10681 Jeisys Medical Inc.
Samsung Electronics
6 2:18cv210 Health Watch, LLC ! US 8,460,197 el A AE
America, Inc.
7 2:19¢v400 West View Research, LLC Intromedic, co,, Ltd. US 10,028,645 M= LHAIE
8 2:20cv106 Fat Statz, LLC Samsung Electronics co, Ltd. | US 9,757,066 ISP EN =
6:21cv811 Sung Hwan E&B co, Ltd.
9 2:21cv4423 Serendia, LLC Cartessa Aesthetics, LLC US 10,058,379 | OEX|Z &KX
1:23cv225 Lutronic Aesthetics, Inc.
Advanced Pain
10 1:27cv511 IMEDICOM co,, Ltd. US 7273468 (S p=l=w b
Response LLC
11 6:22cv443 3Shape AS Medit Corporation US 10,064,553 | X|of G4t ZHA
12 | 2:22cv12513 Huwais IP Holdings, LLC HaeNaem co, Ltd. US 10,039,621 Kop el 713
13 | 8:22cv2535 Novocure GmbH Fieldcure Co. Ltd. US 7,136,699 PNEERSPN
The Research Foundation for )
o Samsung Electronics
14 2:23cv141 the State University of New : US 10,278,647 M sw
Vork America, Inc.
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1:23cv11780 Insulet Corporation EOFlow, Co. Ltd. Et al US 10,420,883 HI AAH
16 | 6:23cv658 Medit Corporation 3Shape A/S US 10064553 | X|2 G4 &X|
17 | 6:21cv1176 D4D Technologies, LLC Medit Corporation US 7342668 | Aot G HX|
3) &8 NPE

HME A 24 At SO st XAXfAE D 210 £ 22| ™= 2| AH(Non-Practicing Entity, NPE)
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Ch HAZQUCE NPEDE 2 2556 A% 20F= Consumer Electronics and PCs, E-commerce
and Software, Mobile Communications and Devices®| 374 207t CHEXO0|H, 0| 32 £0f0f tHaot
NPE 40| THX| NPE 2t 44 5 iehg AFX[eHt26) O[of Hls 2|=27(7| 200 NPE 2t 452
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Atlas IR, LLC
Eclipse IPLLC

Bluestone Innovations LLC

THERMOLIFE INTERNATIONAL, LLC

Osteoplastics, LLC

Human Differential Intelligence, LLC

Secure Cam, LLC

Wireless Discovery LLC

Omni Medsci, Inc

rE
a‘gooo\losm.l.\ww—\H

CellSpin Soft, Inc

11 Blackbird Tech LLC
12 Global Equity Management (SA) Pty. Ltd.
13 SportBrain Holdings LLC
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1:20-cv-00405 Conformis, Inc. US 8,781,557
US 9,275,191
US 9,292,920
US 9,330,206
US 9,626,756
US 9,672,302
Us 9672617

EOJ

2 1:20-cv-00406 DePuy Synthes Inc. US 8,781,557
DePuy Synthes Products, Inc. US9,275191
Medical Device Business Services, Inc. US 9,292,920
Synthes, Inc. US 9,330,206
US 9,626,756
US 9,672,302
US 9672617

o
10

o
|0

3 1:20-cv-00407 Zimmer Biomet Holdings, Inc. US 9,292,920
Zimmer, Inc. US 9,330,206
US 9,672,302
US 9672617

M
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f

re

X AE0llM Osteoplastics, LLCOt 230 2I|2 At SEES= BT Z4
AENCE SLHD (0] TAKTE Fofet Al & X|2F G4 20f0f CHe Atdo] =2
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Default Judgment 5 1% Likely Settlement 418 56%

Consent Judgment i 2% Class Action Settlement 0 0%

L ORENER T I g %1 | procedural Resolution 117 16%
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Judgment as a Matter of Law 0 0% Coienlidaeicn 17 2%

Decision on Bankruptcy Appeal 0 0% Severarice 0 0%
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- Invalidity | No Invalidity . Unenforc
Findings eability -
eability
AT Default Judgment 5 0 0 0
2T Consent Judgment 13 1 2 14 0 12
_,_IH:H:HA J o|—]1|-94
&/ B2l 0 1 16 1 0 1
Judgment on the Pleadings
o4t
8 45 30 14 1 10
Summary Judgment
A RHEE A Trial 19 7 5 21 2 0
HE DK T
2 1 2 2 0 1
Judgment as a Matter of Law
Any Judgment Event
- 41 60 51 47 3 22
(E=H2)
[ASEXIOl|A LH2{T! Soi 2121 BTt At
QBXIE 2= |7] 02| FR, YEHQl 2T ERQY0] |zt ORDIX|2 5] H2Ad0| ZH=l= 397t
Y e Aoz WALt A, tlEyd 52 d2X0l 551 QA= JX QA sigol=
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oMz | somz opama
B3AS = | Judgment
- Default Consent Summary Judgment
Invalidity Reasons Judgment Event
Judgment | Judgment Judgment asaMatter | _
on the of Law (= el
Pleadings
101 S5154d
, e 0 0 15 8 2 24
Subject Matter
102 2174
foetme 0 0 0 4 1 6
Anticipation /Novelty
103 7124
S 0 0 0 1 0 5
Obviousness
112 & Ddg‘l-kl
= 0 2 1 18 1 21
Definiteness
112 AAPHs2H
=Pl 0 0 0 1 0 1
Enablement
112 MH ‘o"_|-)k-|l:l=i J|X
- © I ° ,' H 0 0 0 1 0 2
Written Description
X 3% 0|55
Obviousness- 0 0 0 0 0 1
Type Double Patenting
[ASTRO|M HEtE E5 9 AT
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Of

2022

— All Claims Amended 3 0.3%
89

M Mixed Claim Findings 63 6%
IAH Claims Unpatentable 153 15%

B Al Claims Upheld 87 9%

Final Decision

2021
120

=]
e
2020
127

== Open Post-Institution 26 3%
== Joined To Other Trial 25 2%

— Procedurally Dismissed 3 0.3%
= Patent Owner Disclaimed 28 3%

Wsettied  9910%

2019
67

2018
134

* 2023 numbers are year-to-date. Open dots are full-year estimates.

All %s out of 1,018 Petitioned trials

S5 2=2|7]

|
2017
128

I Instituted 487 48%

IDenied Institution 235 23%
M Open Pre-Institution 41 4%

@)
[

110

Institution Decision
2016

@ Petitioner Win 187 18% @ Patent Owner Win 676 66% @ Partial 63 6%

Off F010F

2015
10
76

o

— Patent Owner Disclaimed ~ 30.3%

[l Procedurally Dismissed 114 11%

I Settled 138 14%
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[2] A3l 1 - Cardionet, LLC v. InfoBionic, Inc.

(1) A 8=

Fanl

Cardionet, LLC BRAEMAR MANUFACTURING, LLC

fache|el Ropes & Gray, LLP-NY Bradford J. Badke

oo Infobionic, Inc.

o|achz el Birnbaum & Godkin, LLP David S. Godkin

1A AR 1:15-cv-11803

M e OHAREA S XIS
A1y BHEY 2020.08.10
X4 mr A0 [2} (U 581 93, U= S5 B8
SEAA ARIEHS 2020-2150
oA TEY 2021.10.29
SEAAI T 2|+ I |2k (Vacated and Remanded)
D] US 7,941,207 / USRE43,767 /US 7,099,715/ US 7,907,996
US 7,212,850 /US 6,940,403 / US 6,225,901
2z 35USC.§101
Sl S0p T HE o MoMe Kardia System - Remote physiglogic |
monitoring system that detects non-life threatening arrhythmias
e

E5{9] THA M2 (Alice test)

7,099,715

CardioNet, Inc.

2] MUEE BLE-SHE YA 2ot 2o 2, HA Pt an~ 4
2ot mf Tore| TES HAA = SA0| RIS TIES ‘ ’ G n
" = v
FABIALE f2F SIHA[F = TIHEEDF ZEtE|Of 0] QA ol "
SiXjo| 42 SHE 0| FaTt BEHE TR 4 U e
FIG. 3
N R
420
v Pl Ty
Time
FIG. 4
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(3)A23Me

Cardionet, LLC= ¥4 oF T 3 2LIER0| otz 2|z 7|z 2/A= diE 0Fe] H4E=2[HO|C,.
1999H0f M=l 0|= 2013H0| Biotelemetry2 IHIE%}EI%*EM 2021'F0| Ph\hpsoﬂ 289 =eiof
Of 4= Of2r FAl 2f 19002 A0l 2 0199 O=2 & 49 39007t
A, 1 5 &8 F20| o 2E YOS 2ot 2 LH E%%*doﬂ*ﬂ '—f% Zo2 Holtt

Infobionic, Inc.= 2011F0] S& & 2HE oY 23 58 SHES MSote A2 AEFEYO|CE
Infobionic, Inc.2| 85 HYXHCTO)?! Ravi Kuppuraj BfAH= 2001 HEE 2002E7EX| Cardionet, LLC
Oil M Yot 8 ACH

Cardionet, LLCE Infobionic, Inc.2] Kuppuraj 2HAL Cardionet, LLCO| LHE HEZ SX M|
0|3}0 Infobionic, Inc.2| M| ﬁ%ﬁfﬁitfﬂ A H|Y RIBHE Z=EBHHA, Infobionic, Inc.2] MoMe®
Kardia System XZ0| XtAte| A 2L|E{Z(Cardiac monitoring) 22 E6{=(US 7,941,207 B2, US
7,099,715 B2 )& Heleitt= % 5 Holias S M2 o1t & YoM Cardionet, LLC £5152
£ HAd TT0| S0t 0|2 LR R

0= E3{'H 101x &5 HAY

2075351 | HER 207 £5{9] £ HAYES Hcts IFFP0M ESHAYL| 2X= Arao] ofd HE
ZHEM 25 A 20| L2 2I1Z(ntrinsic Evidence)ofl 2510 278 == ALt 211, 207
E510| Uil HHE0| E5{0] Mgt iAol 2610 S X[6t1 QL= 210[2fn Tket

767551 | 767 £ YHOM "HEE 0| MEE FEY 1 MEHYS 5185HX| 4 O 7=
AT = 0 26, B A E|AE 2EA0IM ST 2| UHE JiE(Inventive Concept)
o|X
[N e)

715581 | HE2 HAYo| IetE ToHEE 9 CH2 2 8S0| 1 e et HAE T2t S
HAZ 20 = Q= 2|0 QU eFF0[2 1 Tkt

'B50505{ | Y2 Thed| DI ZA[DF 20| QU1 S HIO[He| HHEHIE BL 88802 U=

‘996551 | A 0|2 P VS HSTHX| Y| THE0H HE2 10120] M2} of2fot E67F R&2f
T

Heffptd | £512 R RRga EHE P2 Hol 50| 20| =X PUCHD BEBIon, HAX
SZHZ A 2I51=(Stipulation of Dismissal)
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(1) A 8=

il Unified Patents Inc.

22l Wilmer Cutler Pickering Hale and Dorr, LLP Unified Patents, Inc.

o Harry Heslop & SportBrain Holdings, LLC
ojacye|el Wilmer Cutler Pickering Hale and Dorr LLP
H|TAL AFHEIS IPR2016-01464
A1 el S5 (PTAB)
M1 EEY 2018.02.06
R T AT 24 (7Y TG 2B)
SEAA AFHHS 2018-2088
RESCREER 2018.11.16
Shad 14 SrA o2
SEAA] A}

e il KARL D. EASTHOM / PATRICK M. BOUCHER / JEFFREY S. SMITH
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JlE 2OFAHIE Wearable Fitness Technology
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us 7,454,002
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Integrating personal data capturing functionality into a portable computing device and a wireless
communication device
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(3) 25718

Unified Patents Inc.= NPEO| CH&SH | Q{8 2012E HEE HE AMH|A REO 2 Google, Meta,
Tesla, Uber, Adobe, Honda, Phllips, Notion, DiscordZ} 22 thH2 |2, 373719 & AEES0| I+ %[0
UCE Unified Patents Inc.= S5t E5HIAE S Tdlot= V€S5S AIHsHH, S5 7ol 2T
FE, 551 HE A 2Rof MH|A, 55] Holl ZAF 2| MH|AS XS SHCH Lo NPEOH| 2ot E5AE
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16E =0 002' £8{E SportBrain Holdings, LLCZ 0]t 0|2 Nike, Adidas, 2t9[0], OFO|FZ2AITE,
A, LGE E&st= Che 2/AFSOf CHSH 1400902 A4S X21SHALE. SportBrain Holdings, LLC=
AMEMO 2 2000 20 A= Sportbrain Inc.2t= 20t §lCH, E61E OfYSt 0|= &[0t
E5{24 8 Tl NPEO| siH = 2o 2 EoICt
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[g7+1]
1. A physiological monitoring device comprising:
a sensor configured to generate a non-body motion physiological parameter signal as a function of

" time for a physiological parameter other than velocity, displacement, and acceleration; and

OF

ChEA

0!

an electronic digital signal processing (DSP) device configured to perform operations including:

computing a body motion artifact (BMA) signal as a function of time from the non-body motion
physiological parameter signal, and

computing an actigraphy signal as a function of time from the BMA signal.

20
N Actigraphy synthesis module
10 14 Body Movement Artifact (BMA) | 22
\ \ versus time signal extraction
ECG or |_ Sensor
Respiratory monitor data storage BMA signal —> actigraphy signal| |24
! converter
ECG or RR 2
analysis module Median removal filter /
High pass filter

=M

| -28

A& gk 249] 2R ATHIPR2020-00771, IPR2020-00772)0] M2 [=l b} AUCH, J§A] HE[Institution Denied]=2
A II|

JHNO2 Ro g HHEX o0 2 52
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Devices, systems, and methods and associated display screens for assessment of vessels

<E5|QX| >

HBE A2HOR BASIT X|Z SMS OIS I3t A, A2 3 0| HHAEILICE 0] e H2
IPPEAT XM X2 X2 222 Sl S LR 0lFsd M1 200 D2t Lo DFE JE=
gor FAI=lE SOt 2HXte| et LHOY HHIX|E M1 % HM2 217 (ofM 4 FEuE 2Soke T M1 12
K 21710f 2l S E U ZHAUC| ARIA B CAS2(0[o] EHohs T, 23 Al2MH HH2 2SE
2 £73t0l U HI82| IR CIAZ0| U o HIE Aol L= L DRt ApEsis Hss
Q2 SR THO| XO|E YRS HESI= TS T 4 UL
[g7e1]
1. Amethod of evaluating a vessel of a patient, comprising:
obtaining pressure measurements from first and second instruments positioned within a vessel of
a patient while the second instrument is moved longitudinally through the vessel from a first position
N to a second position and the first instrument remains stationary within the vessel; and
ChEH7Y
outputting a screen display having visual representations of the pressure measurements obtained
by the first and second instruments on a display, the screen display including:
a graphical display of a pressure ratio of the obtained pressure measurements; and
at least a portion of a pressure waveform of the obtained pressure measurements identifying a
diagnostic period utilized in calculating the pressure ratio.
L Fig. 11
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1. Amethod of evaluating a vessel of a patient, comprising:

obtaining pressure measurements from first and second instruments positioned within a vessel of
a patient while the second instrument is moved longitudinally through the vessel from a first position
to a second position and the first instrument remains stationary within the vessel; and

outputting a screen display having visual representations of a pressure ratio calculated using the
pressure measurements obtained by the first and second instruments on a display, the screen
display including: a numerical value of the pressure ratio; and a graph of the pressure ratio over a
time the second instrument is moved longitudinally through the vessel from the first position to the
second position.
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Higdo| o3X| Enhancing deep sleep based on information from frontal brain activity monitoring sensors
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1. A system configured to enhance non-rapid eye movement (NREM) sleep by delivering sensory
stimulation to a subject during a sleep session, the system comprising:

first and second sensors configured to generate output signals conveying information related to
brain activity of the subject during the sleep session, the first and second sensors configured to
engage a forehead of the subject;

one or more sensory stimulators configured to provide the sensory stimulation to the subject during
the sleep session; and

one or more hardware processors coupled to the first and second sensors and the one or more
sensory stimulators, the one or more hardware processors configured by machine-readable

A instructions to:

OF

ChEy7

0!

detect NREM sleep in the subject during the sleep session based on the output signals from the first
and second sensors, and

control the one or more sensory stimulators to provide the sensory stimulation to the subject during
the NREM sleep to enhance the NREM sleep in the subject during the sleep session;

wherein the one or mare hardware processors are further configured by machine-readable
instructions to:

obtain historical sleep depth information for a population of users, the historical sleep depth
information being related to brain activity of the population of users that indicates sleep depth over
time during sleep sessions of the population of users;

cause a neural network to be trained based on the historical sleep depth information by providing the
historical sleep depth information as input to the neural network;
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cause, based on the output signals from the first and second sensors, the trained neural network
to predict future times during the sleep session at which the subject will be in a deep sleep stage,
the trained neural network comprising an input layer, an output layer, and one or more intermediate
layers between the input layer and the output layer;

determine, with respect to each of the future times: (i) a predicted sleep stage, the predicted sleep
stage generated by the output layer of the trained neural network, and (i) sleep stage probability
CHEX St values, the sleep stage probability values being generated by the one or more intermediate layers of
the trained neural network; and

responsive to the predicted sleep stage being N3, or the predicted sleep stage being N2 with a ratio
of a probability of N3 sleep to a probability of N2 sleep being at least 0.5, cause the one or more
sensory stimulators to provide the sensory stimulation to the subject at the future times and to
modulate a timing and/or intensity of the sensory stimulation during the sleep session based on the
sleep stage probability values generated by the one or more intermediate layers.
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1. Amedical instrument comprising:

a medical imaging system configured to acquiring medical imaging data from a subject;

a subject support configured to support the subject during acquisition of the medical imaging data;
an optical imaging system configured to acquire optical imaging data of the subject on the subject
support;

a memory configured to store machine executable instructions and a generator neural network,
wherein the generator neural network is trained to generate a synthetic image of the subject on the
subject support in response to inputting an initial vector;

a processor, wherein execution of the machine executable instructions causes the processor to:
control the optical imaging system to acquire the optical imaging data;

generate the initial vector using the optical imaging datg,

generate the synthetic image by inputting the initial vector into the generator neural network;
calculate a difference between the synthetic image and the optical imaging data; and

provide a warning signal if the difference differs by a predetermined threshold;

wherein the initial vector is generated by any one of the following:

generating a random vector, generating an intermediate image by feeding the random vector into
the generator neural network, and calculating the initial vector using the intermediate image and the
optical imaging data; and

wherein the memory further stores a trained encoder neural network, wherein the initial vector is
generated by inputting the optical imaging data into the trained encoder neural network.
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A method of automated medical examination, comprising:

receiving, from an imaging device, a first image representative of a subject's body while the imaging
device is positioned at a first imaging position with respect to the subject's body;

determining a first motion control configuration for automatically repositioning the imaging device
from the first imaging position to a second imaging position based on a first predictive network, the
first image, and a target image view including a clinical property, wherein the first motion control
configuration includes one or more parameters corresponding to at least one of a movement of the
imaging device along a left-right plane of the subject's body, a movement of the imaging device along
an anterior-posterior plane of the subject's body, an orientation of an imaging plane of the imaging
device, or a rotation of the imaging device with respect to an axis of the imaging device;

CHEX S repositioning, by a robotic system coupled to the imaging device, the imaging device to the second
imaging position based on the first motion control configuration;

receiving, from the imaging device, a second image representative of the subject's body while the
imaging device is positioned at the second imaging position;

determining, using a second predictive network, whether the second image includes the clinical
property of the target image view;

determining an adjustment for the second imaging position when the second image is determined
to include the clinical property of the target image view;

repositioning, by the robotic system, the imaging device to a third imaging position based on the
adjustment,

receiving, from the imaging device, a third image representative of the subject's body while the
imaging device is positioned at the third imaging position with respect to the subject's body; and
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selecting a target imaging position from among the second imaging position and the third imaging
position, based on a third predictive network;

wherein the first predictive network is trained by: (i) providing a plurality of images obtained by the
imaging device from at least two imaging positions to obtain the target image view; (i) obtaining a
plurality of mation control configurations based on an orientation or a movement of the imaging
device associated with the at least two imaging positions; and (i) assigning a score to a relationship
ChEA T between the plurality of motion control configurations and the plurality of images with respect to the
targetimage view; and

wherein the third predictive network is trained by: (i) providing a third predictive network training
dataset comprising a plurality of image pairs from a set of target images, and further comprising, for
each of the plurality of image pairs, an identification of which of the image pairs comprises a higher-
quality image; (ii) training, using the third predictive network training dataset, the third predictive
network to determine which of two images representative of a subject's body comprise the higher-
quality image.
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Image quality improved virtual non-contrast images generated by a spectral computed tomography
(ct) scanner
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1. A spectral computed tomography imaging system, comprising:

a radiation source configured to emit x-ray radiation;

a detector array configured to detect the x-ray radiation and generate contrast-enhanced multi-
energy spectral projection data;

a memory configured to store a virtual non-contrast image enhancing module that includes
computer executable instructions including a neural network trained to produce image quality
enhanced virtual non-contrast images,

wherein the neural network is trained with training contrast-enhanced multi-energy spectral
projection data generated from a spectral scan and training non-contrast-enhanced images
generated from a non-contrast-enhanced scan; and

a processor configured to process the contrast-enhanced multi-energy spectral projection data with
the trained neural network to produce the image quality enhanced virtual non-contrast images.
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1. An emission imaging data reconstruction device comprising:
an electronic processor; and
a non-transitory storage medium storing instructions readable and executable by the electronic
CHEX 2t processor to perform an image reconstruction and enhancement process including:
reconstructing emission imaging data to generate a low dose reconstructed image;
applying a standardized uptake value (SUV) conversion to convert the low dose reconstructed image
to a low dose SUV image; and
applying a neural network to the low dose SUV image to generate an estimated full dose SUV image.
46 Estimator network
shpmgr‘nmbns
Low dose Eslimatad
training fitered full dose
SUVimage 32 SUVimage
=
Comiolution "
+elu layers Df:?E’:'y:Lm
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1. A system configured to display distributions of predicted health outcome information for patient
populations in geographical areas by generating prediction models trained on demographic, social,
and prior health outcome information of the patient populations, so that a medical care provider
system can better geographically align resources based on the distributions of predicted health
outcome information for the patient populations in the geographical areas compared to an existing
alignment of the resources, the system comprising:

an electronic storage medium storing machine readable instructions configured to cause one or
more hardware processors to:

obtain, by the one or more hardware processors, demographic, social, and prior health outcome
information for a patient population in a geographical area, wherein the demographic and social
CHEA T information relates to one or more of economics, neighborhood environments, education, health
insurance coverage, or social interactions of the patient population, wherein the prior health
outcome information indicates one or more of medical conditions experienced by the patient
population, treatments received by the patient population, or results of the treatments on the
medical conditions for the patient population, and wherein the demographic, social, and prior health
outcome information is, at least in part, sourced from one or more sensors, and wherein the one
or more sensors are coupled to one or more wearable devices configured to track physiological
characteristics;

train, by the one or more hardware processors, a prediction model comprising one or more neural
networks based on the demographic, social, and prior health outcome information, wherein:

the one or more neural networks each comprise a collection of neural units, with each neural unit of a
neural network connected with other neural units of the neural network, and with such connections
being enforcing or inhibitory in their effect on an activation state of connected neural units, the neural
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network including multiple layers of neural units where a signal path traverses from front layers to

back layers;

the demographic, social, and prior health outcome information is inputted to the prediction model

to cause a relative influence of each feature of the demographic, social, and prior health outcome

information relative to other features to be determined by the one or more one or more neural

networks, and

the demographic, social, and prior health outcome information is retrieved from a non-transitory

computer readable storage medium;

output, by the one or more hardware processors, weighted features of the demographic and social

— information that are predictive of health outcomes for the patient population based on the relative
ete influence of each feature from the prediction model; and

display, by the one or more hardware processors, a distribution of predicted health outcome

information for the patient population in the geographical area based on the weighted features, the

displaying of the distribution of predicted health outcome information comprising simultaneous

display of a plurality of fields and/or views of a graphical user interface indicating information related

to:

criteria received from a user used to define the patient population,

anumber of patients in the patient population,

an indication of relative influence of individual weighted features on the distribution, and

health outcome risk indicators for medical conditions in specific regions of the geographical area.
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1. A segmentation system for segmenting an object in an image, the segmentation system
comprising:

an image providing unit for providing an image of an object, the image representing an image volume,
a model providing unit for providing a deformable surface model for being adapted to a surface of
the object, wherein the surface model comprises surface elements defining respective parts of a
mesh surface,

a subvolumes determination unit for placing the surface model within the image and for determining
for each surface element of the surface model a respective subvolume of the image such that the
respective subvolume overlaps with the respective surface element,

a neural network providing unit for providing a convolutional neural network being adapted to
8 determine (i) distances (d) between surface elements of the surface model and a boundary of the
object in the image based on determined subvolumes, and (i) confidence values for surface elements
of the surface model based on the subvolumes, wherein a confidence value for a respective surface
element is indicative of an estimation of a deviation of the distance determined for the respective
surface element from the actual distance of the respective surface element to the boundary of the
object in the image,

a confidence value determination unit for determining confidence values for the surface elements of
the surface model by using the provided neural network based on the determined subvolumes,

a distance determination unit for determining respective distances (d) between the surface elements
of the provided and placed surface model and the boundary of the object in the provided image by
using the provided neural network based on the determined subvolumes, and

a model adaptation unit for adapting the surface model to the object in the image in accordance with
the determined distances (d).
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1. An ultrasound imaging system comprising:

an ultrasound transducer configured to acquire echo signals responsive to ultrasound pulses
transmitted toward a target region;

0ne or more processors in communication with the ultrasound transducer and configured to:
generate animage frame from the echo signals;

apply a threshold to the image frame that differentiates pixels representative of an ovarian follicle
present in the target region from other subject matter in the target region, the applying the threshold
including modifying one or more of the pixels based on the threshold to increase a contrast of the
image frame;

CHEEY wherein the threshold is an Otsu threshold, and wherein the applying the threshold includes inverting
a color of the pixels below and above the Otsu threshold to intensify an appearance of the ovarian
follicle in the thresholded image frame;

apply a neural network to the thresholded image frame, in which the neural network determines if
the ovarian follicle is present in the thresholded image frame;

generate a first indicator based on a determination that the ovarian follicle is present within the
thresholded image frame, wherein the first indicator represents that the ovarian follicle is present
within the thresholded image frame;

generate a different, second indicator based on a determination that the ovarian follicle is not present
within the thresholded image frame, wherein the second indicator represents that the ovarian follicle
is not present within the thresholded image frame;
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generate a user instruction representing guidance to a user for positioning the ultrasound transducer
such that the user instruction is different from the first indicator and the second indicator;

simultaneously display the first indicator and the image frame on a user interface in communication
CHEA S with the one or more processors in response to the determination that the ovarian follicle is present;

simultaneously display the second indicator and the image frame on the user interface in response
to the determination that the ovarian follicle is not present; and

display the user instruction on the user interface.

700

\ Acquiring echo signals responsive to ultrasound pulses transmitted into a target region e
by a transducer operatively coupled to an ultrasound system 702
| Generating at least one image frame from the ultrasound echoes |~h704

B!

Applying a threshold to the image frame that differentiates pixels representative of an o mn
ovarian follicle present in the target region from other subject matter in the target region

Lt I

Applying a neural network to the thresholded image frame, in which the neural network l
determines the presence of the ovarian follicle in the thresholded image frame 708

;

| Generating an indicator based on the determined presenca of the ovarian follicle l-\n[)

I

| Displaying the indicator on a user interface |~\712
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1. An ultrasonic diagnostic imaging system for improving the image quality of ultrasound images
using deep learning comprising:
an ultrasound probe adapted to acquire ultrasound image signals;
a B mode image processor, coupled to the probe, which is adapted to produce B mode ultrasound
ChEA TS images;
a neural network model, coupled to receive the B mode ultrasound images, and adapted to identify
artifacts in a blood vessel in the B mode ultrasound images;
time gain control circuitry, coupled to receive the ultrasound image signals, wherein the time gain
control circuitry is adapted to be responsive to the identification of artifacts to reduce gain at an
image depth of identified artifacts; and
a display adapted to display the B mode images with reduced artifact content.
i !
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1. A convolutional neural cardiac diagnostic system, comprising:

an echocardiogram diagnostic controller structurally configured to control a diagnosis of an
echocardiogram including a temporal sequence of echocardiac cycles, wherein the echocardiogram
diagnostic controller includes:

a diagnostic periodic volume generator structurally configured to generate an echocardiogram
diagnostic volume derived from the echocardiogram, the echocardiogram diagnostic volume
including a periodic stacking of the temporal sequence of echocardiac cycles; and

a diagnostic convolutional neural network structurally configured to classify the echocardiogram as
one of a normal echocardiogram or an abnormal echocardiogram based on a convolutional neural
analysis of the echocardiogram diagnostic volume as generated by the diagnostic periodic volume
generator.
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1. Aphysiological monitoring device comprising:

a plurality of light-emitting diodes configured to emit light in a first shape;

CHEES a material configured to be positioned between the plurality of light-emitting diodes and tissue on a
wrist of a user when the physiological monitoring device is in use, the material configured to change
the first shape into a second shape by which the light emitted from one or more of the plurality of
light-emitting diodes is projected towards the tissue;

36) (=L ETIE (e ESEMEIAAH(SMARTS) HIOIHE VO 2 FRIEQARL|T AR} K26 TIEHAIf Jfghor X[HO|H, AIZFHE
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a plurality of photodiodes configured to detect at least a portion of the light after the at least the
portion of the light passes through the tissue, the plurality of photodiodes further configured to
output at least one signal responsive to the detected light;

a surface comprising a dark-colored coating, the surface configured to be positioned between the
plurality of photodiodes and the tissue when the physiological monitoring device is in use, wherein an
CHEX St opening defined in the dark-colored coating is configured to allow at least a portion of light reflected
from the tissue to pass through the surface;

a light block configured to prevent at least a portion of the light emitted from the plurality of light-
emitting diodes from reaching the plurality of photodiodes without first reaching the tissue; and

a processor configured to receive and process the outputted at least one signal and determine a
physiological parameter of the user responsive to the outputted at least one signal.
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1. A wrist-worn physiological monitoring device configured for placement on a user at a tissue
measurement site, the device comprising:

a light emission source comprising a plurality of emitters configured to irradiate the tissue
measurement site by emitting light towards the tissue measurement site, the tissue measurement
site being located on a wrist of the user, the plurality of emitters configured to emit one or more
wavelengths;

a plurality of detectors configured to detect the light emitted by the plurality of emitters after
attenuation by a circular portion of the tissue measurement site, the plurality of detectors further

configured to output at least one signal responsive to the detected light;
l.

OF

CHERS a processor configured to receive the at least one signal responsive to the output and determine a

physiological parameter of the user; and

0!

a light block forming an enclosing wall between the light emission source and the plurality of
detectors, the light block defining the circular portion of the tissue measurement site, the light
emission source arranged proximate a first side of the enclosing wall and the plurality of detectors
arranged proximate a second side of the enclosing wall, the first side being different than the second
side,

wherein the enclosing wall prevents at least a portion of light emitted from the light emission source
from being detected by the plurality of detectors without attenuation by the tissue, and wherein the
plurality of detectors are arranged in an array having a spatial configuration corresponding to the
circular portion of the tissue measurement site.
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Amethod of reducing a frequency of alarms, the method comprising:
collecting signals representative of a physiological condition of a patient;
determining a physiological parameter of the patient;
detecting an alarm condition for the physiological parameter;
delaying notification of the alarm condition until the alarm condition persists for a predetermined
alarm notification delay time;
providing a notification of the alarm condition responsive to the alarm condition persisting through
CHEASt the alarm notification delay time;

simulating, using measurements obtained from a care unit, different alarm notification delay times
to determine whether any of the different alarm notification delay times would have resulted in an
alarm notification event, the alarm notification event for each different alarm notification delay time
indicating that an alarm condition persisted for at least that alarm notification delay time; and
providing an indicator of the effect of a change in alarm notification delay time on frequency of alarm
notification events; wherein the indicator is indicative of a change in the alarm notification delay
time that is effective to reduce the frequency of transient or false alarms and wherein the indicator
is configured to be used to program one or more physiological monitoring systems with alarm
notification delay times.
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1 interacting with three dimensional virtual | 2031.07.19 3 6 B
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Methods and systems for creating and interacting with three dimensional virtual models
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1. A system for scanning a patient's teeth for a dental procedure, the system comprising:

a hand-held intraoral scanner; and

a computer readable medium including instructions that when executed by a computer system,
cause the computer system to:

receive first scan data of the patient's teeth from the hand-held intraoral scanner;

display, to a display, a model of the patient's teeth, wherein the model of the patient's teeth is based
on the received first scan data of the patient's teeth;

receive user input defining a portion of the model to be removed;

remove, from the displayed model, a removed surface portion of the model to be removed according
to the user input;

receive second scan data of the patient's teeth from the hand-held intraoral scanner, the second
scan data including surface data of a physically changed portion of the patient's intraoral cavity;
replace at least a portion of the removed surface portion of the model using the received second
scan data of the patient's teeth including surface data of a physically changed portion of the patient's
intraoral cavity; and

output, to the display, the model of the patient's teeth with the portion of the removed surface
portion replaced using the received second scan data.
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A method of generating a three-dimensional virtual model of an intraoral object, comprising:
capturing, by an imaging apparatus for performing intraoral scans, surface scan data of the intraoral
object while changing a position of at least one lens of focusing optics of the imaging apparatus,
wherein the surface scan data comprises depth data for a plurality of points of the intraoral object;
CHER TS} adjusting the depth data for one or more of the plurality of points based at least in part on the
position of the at least one lens associated with the depth data for the one or more of the plurality
of points using one or more compensation models, wherein the one or more compensation models
compensate for changes in magnification associated with different positions of the at least one lens,
and wherein the one or more compensation models provide different adjustments to the depth data
for the one or more of the plurality of points for the different positions of the at least one lens; and

generating the three-dimensional virtual model of the intraoral object using the adjusted depth data.

IMAGE CAPTURING
IODULE

E?j IMAGE PROCESSING MODULE 82

DETERMINER 90 MODEL
94

FIELD
DEPTH FIELD COMPENSATOR 92| <CURVATURE<

USER INTERFACE 84

'COMMUNICATION MODULE
88

COMPUTING DEVICE 24|
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Imaging apparatus with simplified optical design
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1. Animaging apparatus for performing intraoral scans, comprising:

a light source to provide light;

an optical system comprising a plurality of lenses disposed along an optical path of the light,
wherein the optical system comprises a non-flat focal surface, and wherein the optical system
comprises focusing optics to perform focusing of the light onto the non-flat focal surface and to

direct the light toward a three dimensional object to be imaged in an oral cavity;

a translation mechanism to adjust a location of at least one lens of the plurality of lenses to thereby
adjust a focusing setting of the optical system and displace the non-flat focal surface along an
imaging axis defined by the optical path, wherein the at least one lens is a lens of the focusing optics,
and wherein at least one of a shape or a magnification of the non-flat focal surface changes with
changes in the focusing setting; and

a detector to measure intensities of returning light that is reflected off of the three dimensional
object and directed back through the focusing optics, wherein the intensities of the returning light

are to be measured for a plurality of locations of the at least one lens for determination of positions
on the imaging axis of a plurality of points of the three dimensional object, wherein detected
positions of one or more of the plurality of points are to be adjusted to compensate for the non-
flat focal surface using one or more compensation models that provide different adjustments for
different focusing settings of the optical system.
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Methods and systems for creating and interacting with three dimensional virtual models
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1. Amethod for generating a modified virtual model of a patient's teeth, comprising:

displaying, on a display operatively connected to a computer system, an image of a first virtual model,
wherein the first virtual model is generated from first 3D intraoral scan data of the teeth, and wherein
the first virtual model includes a portion that is a deficient representation of a first physical portion of
the teeth;

receiving an identification of the portion of the first virtual model that is the deficient representation
of the first physical portion of the teeth;

obtaining, by an intraoral scanner, second 3D intraoral scan data of the teeth, the second 3D
intraoral scan data including surface data of the portion that is physically changed; and

modifying, by the computer system, the first 3D intraoral scan data by replacing at least the
first 3D intraoral scan data of the identified portion of the first virtual model that is the deficient
representation of the first physical portion of the teeth with a corresponding portion of the second
3D intraoral scan data that provides an adequate representation of the first physical portion and
including the surface data of the portion that is physically changed, thereby generating the modified
virtual model; and

wherein the at least first 3D intraoral scan data of the identified portion of the first virtual model is of
the first physical portion of the teeth, and the corresponding portion of the second 3D intraoral scan
data is also of the first physical portion of the teeth.
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1. A confocal imaging apparatus comprising:

an illumination module to generate an array of light beams;

focusing optics comprising a plurality of lenses disposed along an optical path of the array of light
beams, the facusing optics to perform confocal focusing of the array of light beams onto a non-flat
focal surface and to direct the array of light beams toward a three dimensional object to be imaged;a
translation mechanism to adjust a location of at least one lens of the plurality of lenses to displace
CHEEY the non-flat focal surface along an imaging axis defined by the optical path; and

a detector to measure intensities of an array of returning light beams that are reflected off of the
three dimensional object and directed back through the focusing optics, wherein the intensities
of the array of returning light beams are to be measured for a plurality of locations of the at least
one lens for determination of positions on the imaging axis of a plurality of points of the three
dimensional object,

wherein detected positions of one or more of the plurality of points are to be adjusted to compensate
for the non-flat focal surface.
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T L AR M SO M| F A= X2 £I2] A|1 1 L O|0|X|S =415t K1 512f Lff O|0JA| 25 E
B 9l 212 22 Lf OIS MEYLICE K2 BHIS K12 29191 5 9T 22 L O0IKIE 441012
29 & Bim| L L OjOfRIQt K I T2 L O[O|X[2] HIWE J|BteE K Hiu 22 1Y W FAS
el Yo = oliLICh O T M| FXle 72 LH A S0 2l 7Y U YA BAIE
HiSgLct
[g7e1]
1. Amethod comprising:
receiving a first intraoral image of a dental site during an intraoral scan session;
identifying, by a processing device, a first candidate intraoral area of interest from the first intraoral
CHEX LS image;
receiving a second intraoral image of the dental site during the intraoral scan session;
verifying, by the processing device, the first candidate intraoral area of interest as an intraoral area
of interest based on comparison of the second intraoral image to the first intraoral image; and
providing, during the intraoral scan session, an indication of the intraoral area of interest.
200
[ Start Inraoral Scan Session of Dental Se 205 | 7
[ Mntm%ﬂlmm |
| PR—— ]
[ Receive Next Iniraoral Image 220 |
[ Align And Compare Intraoral Images 230 |
Elil_q [ ity New Candiite Inracral Aea(s) of Infrest 232 ]
e
[ ‘Compute Virual Modelof Dental Site 248
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1. Amethod, comprising:
receiving an intraoral image of a first intraoral site;
determining an identity of the first intraoral site;
algorithmically performing the following by a processing device:
locking the intraoral image; and
CHEYE selecting, based at least in part on the identity of the first intraoral site, a portion of the intraoral

image depicting a portion of the first intraoral site; and

generating a model comprising the first intraoral site based at least in part on the locked intraoral
image,

wherein the portion of the locked intraoral image is used for a first region of the model, and

wherein data from one or more additional intraoral images that also depict the portion of the first
intraoral site is not used for the first region of the model.

110



HIBE S |7| £0F £ 2% HeiR £RS5 24

=

100
»

Computing Device 105

Iniraoral Scan Application 108

Model Generation Anomaly Identiying
Module 125 Module 115
Image Locking Module: .
G ™) e
nner
= 50
Eraser Module 132 | | Expansion Module 134

}

2% A HTHoigh 1219 Yalad A 129 R HE(PR2019-00148)0| A7 [=[A 2, REE2 Q1EE,.

0

21 §3 O H1 7Y L 2910l 1Y ODIRIS 441815 T1 7Y Lf £9IS A
Q

< IS4
S0 LRES BASIE HO{k StLte] YL 00X B » @ H|T F L £

410

=
Flotof E4 £2(2| 0|0|X|ZS =HBto T

111



9=77| SoiEd T 21N

< MX|Abt >
=ZI3E us ZUER IS | B2
EQHT (ZHY) | 14-084407(2013.11.19) EEHD (529) | 9,848958(2017.12.26)
gl Align Technology, Inc. oz 2031.05.04
HHYE = miel IPC GO6F-017/50
2| 2Hs | USO) moIg=2sia | US(32),EP(2), CN(4)
Hindo| oiXl Generating a dynamic three-dimensional occlusogram

<E5QX|>

e ARO[ JHAILICE SHLte| 2, 2K & HO{= Sitel Alote]
XHR(3D) Bl 22 MM S Z7E0h= THIRE 2Rt & X0{e SHLte| X[ote] 27 7H 3D Hile 228
ILSBI0, 071A 3D D+ 22 M= BHAF & HOi StLtef A[Ootofl Thet Wt

GIOJE HIES Zefeitt,

1. A non-transitory computing device readable medium having executable instructions which can be
executed by a processor to cause a computing device to perform a method, comprising:
determining a plurality of data sets associated with a set of occlusal information for at least one
tooth of a patient, wherein determining a data set includes calculating an average occlusal distance
of at least one triangle of a three dimensional (3D) mesh of the at least one tooth using at least one
of a height map and a distance field of the at least one tooth;

ChEYTY

determining a virtual 3D mesh model object of the at least one tooth using the plurality of data sets;
and

displaying the determined virtual 3D mesh model object of the at least one tooth of a patient.
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Smile designer
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1. A computing device implemented method for designing a smile, the method comprising:
receiving scan data of a patient's teeth;
developing a digital model of the patient's teeth via the computing device, where the model
represents the patient's teeth based upon the scan data;
receiving image data of a smile of the patient including at least a frontal image of a patient's lips
defining the smile and teeth of the patient that are visible between the lips in the smile data;
CHEES mapping a number of reference points in the image data of the smile and creating a line that
intersects the reference points that defines an inner lip line of the smile;
creating a dental treatment plan for the digital model of the patient's teeth to move one or more
of the patient's teeth from an initial condition through a number of successive conditions to a final
condition; and
combining the digital model of the patient's teeth with the image data of the smile of the patient
including the inner lip line of the smile to provide the smile as it would appear in the final condition
according to the inner lip line and the digital model in the final condition.
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Hiodo| %] Methods and systems for creating and interacting with three dimensional virtual models
Qor ZEH A2 Oty 222 B2 AAEERH ¥ 0t 3D HO[HZE T ~EE O RES
- Mo | eleh AIAE 2! O MLtk
(8]

1. Amethod for generating a modified virtual model of a physical structure, comprising:

(A) displaying an image of a first virtual model on a display operatively connected to a computer
system, wherein the first virtual model is generated from first 3D scan data of the physical structure,
and wherein said first virtual model fails to properly represent a first physical part of the physical
structure;

CHEEde (B) receiving user input identifying at least a portion of the first virtual model that is desired to be
modified, wherein the user input is generated by user interaction with the image on the display;

(C) receiving a second virtual model of the physical structure with the computer system, the second
virtual model generated from second 3D scan data of the physical structure; and

(D) modifying the first virtual model with the computer system by replacing at least said identified
portion of the first virtual model with a corresponding portion of the second virtual model, thereby
generating the modified virtual model.
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A method for intravenous needle insertion comprising: A EZ-M Mol HiX| Sl StL O| g el MIMZSE HHSOf CiTh Zo| Stut 0| 4ol Hatg =
receiving, from one or more sensors, information about potential insertion sites for siohe AHR| RQI0) CHSH MBS sAlst
a needle from one or more sensors, the potential insertion sites comprising one or | vy == =Tee . ;
more blood vessels of a subject arm, wherein the one or more sensors are > KtAL 7|23t FALSH 4O 2 miebe|ut, Tis Mgl BN A = S ) D
disposed on a senscr assembly coupled to a robotic positioning system; AP R PR T
identifying a target insertion site in a target blood vessel in three-dimensional SiLtolafel MMRRE S FRo| 7| Z28t0] EF0 @Eel 3R ZHE A oM EF
coordinates and orientation of the target blood vessel based on the information Y 2t LH2| EFZI AR Q|2 A|ESH= CHA; U
received from the one or more sensors; and > Shak P i A

EtZl & B2/0A{2| EtZ Eato| 3X} ZHE U o] Z|x31, EF A Y 29 U His
based on the three-dimensional coordinates and orientation of the target blood T2 LY 22012l R BRe| 3XE 2T R sl 7| 23tol, B 4R 2ol U2 bt
vessel at the target insertion site, autonomously guiding the robotic positioning HE =70 2o BREl= HSS MYSIES AHEH o2 ohshs TS Zaky
system to insert a needle into the target insertion site, wherein the needle is held | Y [ | 1o moeEoe His RIS AFRAMOE OHYBIK| 42, Him Fd [ R + 1T
by a needle holding tool coupled to the robotic positioning system. = = - S .
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Filing or 371 (c) date.
08/30/2004

Patent#

Download PDE
Issued-06/23/2000

7549.4808

Attorney Docket #

TS6313US

H
g
£
§

0863

Application data

ication date.

Intl. registration # (Hague)
Intl. rogistration publi

Earliest publication #
u
Confirmation #

o863

Application type

Utitity

Examiner.
rt
Class/subclass

166/207.000

Grou
3676

AIA (firstinventor to file)

Entity status
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Regular Undiscount

|Applicants

Correspondence address

UNITED STATES
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nter Applicat
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015815/0322 08/30/2004 2

Conveyance
ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS). @

Assignors el =] Execution date Correspondent
SHELL OIL COMPANY
INTELLECTUAL PROPERTY
e B 07/28/2004 EUGENE RMONTALVO
P.0. BOX 2463 910 LOUISIANA

Assignee

09

FU. BOA 2568
910 LOUISIANA
HOUSTON, TEXAS 77252-2463
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SHRIC| SH HME = 4212 O|LH0] 201l LS OA U, =2 HE = 41E O|L0]| E515=

=
2= SO| O|FAIX| 42 3<%
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S50 285= 542712

3.C delays: HIZ & (Secrecy Order) & Zhd(Interference)0] S48t A2 (PTAB/CAFCOH|
SHIBI0] HEZAXO0| TP |E= HS PTAB/CAFC 2XH212)

7191 A B & C delaysS 2ttt ££7|2HPTAIS LS S A, oS E AN HMES
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Nnn-Overlqumg USPTO Total patentTerm
ADelays. BDelays CDelays Overlapping Days Delays PTO Manual Adjustments. Applicant Delays fjustments.
379 days 0 0 0 379 days 0 74 days 1 305days
Patent term adjustment history =2 7|7t 1% 7] 0|2}
Showing 1 to 10 of 78 entries
Number 74 Date Contents Description PTO (Days) APPL (Days) start
935 06/03/2009 | PTA 36 Months 0 0
o3 06/23/2009  Patent Issue Date Used in PTA Calculation 0 0
%2 05/27/2009  Export to Final Data Capture o 0
a1 05/26/2009  Finished Initial Data Capture 0 0
2 05/26/2000  Dispatch to FDC 0 0
89 05/19/2009  Workflow -Query Request-Finish ) 0
88 05/15/2000  Printer Rush-No mailing 0 0
87 04/14/2009  Pubs Case Remand to TC 0 0
86 04/20/2009  Workflow-Query Request -Begin o 0
85 Is Considered Ready for Issue 0
Show| 10 ¢ [entries Previous - 2 3 4 5 8  Next
[Patent Term Adjustment]
Al 294 X B E"‘ Q2 = o) 240 o XE = SN St =2|0
A0l FHO| M= 6] £/ 2 Office Action(2h=12] AL |HXEFX|M 5)0| YSE Al EHQI0
o35 ~ ol = =el ot EEANME Hrta0l EE2 LtH Ol =9 Tlotst A Ol
O[0i] CHEOI0 EYM/QIAME Mzt A, SEZ2EEAIM 252, 557 E7Y &2 IUe =+ ALk
i i o S =0 = RO X355 iE (@) X~ o
LIOF2t Office Action, 2|ZAM/2EM 2| MF LEES £2[5H0{ OfiH ALRE HEOIRIF SXI=[AUL
o o8 otsk A Of
O THBOI A=A Thefeh == Tt

Documents & transaction history

Documents

Showing 1to 75 of 75 entries

Date {4 Transaction Description

07/19/2013 Expire Patent

06/23/2009 Recordation of Patent Grant Mailed
06/23/2009 Patent Issue Date Used in PTA Calculation
06/03/2009 Issue Notification Mailed

05/26/2009 Dispatch to FDC

05/15/2009 Printer Rush-No mailing

04/14/2009 Pubs Case Remand to TC

04/14/2009 Application Is Considered Ready for Issue
04/13/2009 Issue Fee Payment Verified

04/13/2009 Issue Fee Payment Received

03/30/2009 Mail Examiner's Amendment

03/30/2009 Mail Notice of Allowance

03/26/2009 Notice of Allowance Data Verification Completed
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2023 A5E Y Chen, CB Schénlieb, P Lio, T Leiner... - Proceedings of the ..., 2022 - ieeexplore.ieee.org
2022 UEH ... -based CS-MRI. We will outline the background of deep learning in CS-MRI reconstruction,
2019 G EE ... mefa-analysis, and conclude with an outlook on deep-learning-based CS-MRI acceleration. ...
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ol Improving the speed of MRI with artificial intelligence [HTML] nih.gov
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Complaint:
Service of process (90 days)

Respense to complaint
(Answer/motion;21 days)

Motion to transfer/stay (venue) ——>
Witness interview ——>

Case management
conference

Discovery

Fact discovery -

Markman brief

Technical tutorial ——— >
Markman hearing ——

EXpert discovery

End of Discovery ——
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Summary judgment
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