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I. INTRODUCTION

Petitioner bears the burden to prove, by a preponderance of the evidence, that
claims 1, 3, 7, and 9 (the “challenged claims”) of U.S. Patent No. 10,852,846 (the
“’846 Patent”) are unpatentable. Petitioner has not met that burden.

This case turns on a single prior art reference: Bassompiere. Petitioner asserts
that Bassompiere discloses, or renders obvious, a quaternion-based sensor fusion
system for determining the orientation of a single integrated electronic device. But
Bassompiere does no such thing. It describes a fundamentally different system: a
two-degree-of-freedom, Euler-angle-based remote pointer that maps angular
velocity into cursor movement onto a separate, stationary display.

Petitioner’s inability to bridge that gap is dispositive. Its case suffers from three
independent and fatal defects.

First, Petitioner never articulates or consistently applies a construction of the
claim term, “predicted axial acceleration.” Instead, it advances multiple, mutually
incompatible interpretations across this proceeding and prior litigation, while its
expert declines to adopt any of them. Without a consistent claim construction,
Petitioner cannot establish that the prior art invalidates the claims and therefore
cannot carry its burden of proof.

Second, Bassompiere does not disclose the claimed invention. It does not disclose

a quaternion-based Extended Kalman filter (“EKF”), does not generate predicted
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axial accelerations from a quaternion, does not operate on a single integrated
electronic device, does not determine orientation in a spatial reference frame as
claimed, and does not translate that orientation to a movement pattern on a display
as claimed. These are not minor differences—they reflect a fundamental mismatch
between what Bassompiere teaches and what the claims require.

Third, Petitioner’s theory depends on creating a system that Bassompiere never
discloses. To arrive at the claimed invention, Petitioner’s expert works backwards
from the 846 Patent and maps Bassompiere’s Euler-angle equations onto the
quaternion-based equations of the *846 Patent, while ignoring or mischaracterizing
the few quaternion equations presented in Bassompiere. Because the Petitioner
works backwards from the 846 Patent rather than starting from the quaternion
equations that Bassompiere actually provides, they fail to contend with
Bassompiere’s segmented reference frames and velocity-based cursor movements,
which are distinct from the claimed “spatial reference frame” and translated
“resultant angles” as claimed. Petitioner’s constructed system is, therefore, not what
the prior art teaches, it is what Petitioner’s expert can build with the benefit of
hindsight and the disclosures of the 846 Patent. But expert testimony cannot supply
missing claim limitations or substitute for disclosure in a printed publication. 35
U.S.C. § 311(b).

In the end, Petitioner has shown only that a skilled artisan could reconstruct a
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different system using knowledge outside of Bassompiere. It has not shown that
Bassompiere discloses or renders obvious the claimed invention. Because Petitioner
has failed to prove unpatentability by a preponderance of the evidence, the Board

should confirm the patentability of the challenged claims.

II. RELEVANT BACKGROUND
A. PATENT OWNER IS AN INVENTOR-LED COMPANY

CM HK is an inventor-led company formed to develop and commercialize
advanced motion sensing and sensor fusion technologies. The patent at issue is the
result of years of engineering work by the inventors, led by Dr. Shun-Nan Liou, who
is the CEO of CM HK. Ex. 1001 (“Inventors: Shun-Nan Liou”); Ex. 2041 at ] 4.

The technology originated from research conducted at the Industrial Technology
Research Institute (“ITRI”) of Taiwan, a leading government-supported research
institution. That research was spun out to be commercialized into a venture-backed
company called CyWee Group Ltd. (“CyWee Group”).

At CyWee Group from 2008-2010, the inventors worked on “research and
product development activities related to motion sensing,” which resulted in the
creation of a game controller known as the Z controller and the JIL Phone. Ex. 2039
at4.

The Z controller was meant to play games on an external display. Ex. 2039 at 7.

It contained a 3-axis accelerometer, and a gyroscope capable of outputting 3-axis
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rotational motion, and is depicted below:

Ex. 2039 at 6-7.

The JIL Phone was a sophisticated prototype of a “smartphone with an integrated
display that could be used as a 3D pointing device for game control.” Id. The JIL
phone included a ‘“3-axis accelerometer, 3-axis rotation output, and a 3-axis
magnetometer.” Id. at 4. Below are pictures of the JIL Phone prototype and its use

as a game controller:




IPR2025-01023
Patent 10,852,846

Mobile Controller for Sports Games

Ex2039 at 64, 171 And the diagram below depicts the devices reference frame:

The phone coordinate is shown in figure below:

wy
q +§“‘Y

WZ WX

+z

Figure 1
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Ex. 2039 at 73. The JIL Phone project involved iterative hardware design, working
prototypes, and multiple versions of source code implementing the claimed
inventions. See generally Ex. 2039.

In 2014, CyWee spun out its motion sensing business unit into a new company
known as the CyweeMotion group so that the technology could be further developed
and commercialized under the direct leadership of its inventors. Ex. 2041, q 3, 12-
16; Ex. 2042, ] 6-8. Dr. Liou is the Chief Executive Officer and is responsible for
guiding both the technology and business since then. Ex. 2041, ] 4, 12-16; Ex.
2042, 99 6-7.

Dr. Liou established CM HK as part of the CyweeMotion group in 2016 and
assigned it the group’s intellectual property. Ex. 2041 at ] 4, 12-24; Ex. 2042 at |
6-7.

B. PRIOR CYWEE LITIGATION AND IPRS CONCERNING RELATED PATENTS

CyWee Group Limited previously accused Samsung of infringing the U.S.
Patents 8,441,438 (the “’438 Patent) and 8,552,978 (the ‘“’978 Patent”) in a suit
filed in February 2017 styled CyWee Group Ltd. v. Samsung Electronics Co. Ltd., et
al, No. 2:17-cv-00140-WCB-RSP (E.D. Tex.) (the “CyWee Litigation”). The ’438
and ’978 Patents are related to and share specifications with U.S. Patent Nos.

10,852,846 (the “’846 Patent”) and 11,698,687 (the ‘687 Patent”).
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CyWee Group, Ltd.! also asserted the ‘438 and ‘978 Patents against Apple, LG,

Huawei, HTC, Motorola, Google, and ZTE in the following cases:

CyWee Group Ltd. v. Apple Inc., No. 4:14-cv-01853 (N.D. Cal.
4/22/2014)

CyWee Group Ltd. v. Huawei Technologies Co., Inc. et al, No.
2:17-cv-00495 (E.D. Tex. 6/9/17)

CyWee Group Ltd. v. LG Electronics, Inc. et al, No. 3:17-cv-01102
(S.D. Cal. 5/31/17)

CyWee Group Ltd. v. HTC Corporation et al, No. 2:17-cv-00932
(W.D. Wa. 6/16/17)

CyWee Group Ltd. v. Motorola Mobility LLC, No. 1:17-cv-00780
(D. Del. 6/16/2017)

CyWee Group Ltd. v. ZTE Corp. et al, No. 3:17-cv-02130 (S.D.
Cal. 10/17/17)

CyWee Group Ltd. v. Google, Inc., No. 1:18-cv-00571 (D. Del.
4/16/2018)

Petitions for inter partes review (“IPR”) were filed by nearly all these defendants
and were consolidated into three IPRs: IPR2018-01257, IPR2018-01258, and
IPR2019-00143 (collectively the “CyWee IPRs”). Samsung was granted permission
to join IPR2018-01258 and IPR2018-01258. See IPR2019-00535, Paper 10; and
IPR2019-00534, Paper 10.

In the IPRs, the following claims of the *438 Patent were found unpatentable:

' CyWee Group, Ltd. is a prior assignee of the portfolio of patents related to the
‘846 Patent.
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IPR# Patent Unpatentable Reason

Claims
IPR2019-00143 |8,441,438 |1, 4,5, 14-17, 19 §103: Yamashita & Bachmann
IPR2018-01258 | 8,441,438 | 1, 3-5 §103: Zhang & Bachmann
IPR2018-01257 | 8,552,978 | 10, 12 §103: Zhang & Bachmann

During prosecution, the CyWee IPRs were fully disclosed to the examiner. Ex.

1004 at 209-211, 328. And the *846 Patent overcame multiple rejections based on

the same art, Bachmann and Yamashita, asserted in those IPRs:

Date Title of Action | Rejections
11/26/18 | Non-Final 35 USC § 102(b): Claims 1 and 9 are anticipated by
Rejection Yamashita (8,267,785).
35 USC § 103: Claims 2-8 and 10-16 are
unpatentable over Yamashita in view of Bachmann
(7,089,148). Id. at 111-120.
5/24/19 | Final 35 USC § 103: Claims 1-9 are unpatentable over
Rejection Yamashita in view of Lu (2009/0062005).
35 USC § 103: Claims 2-8 and 10-16 are
unpatentable over Yamashita and Lu and Bachmann
(7,089,148). Id. at 145-155.
9/12/19 | Non-Final 35 USC § 112: Claims 1-16 rejected as indefinite.
Rejection
35 USC § 102(b): Claims 1 and 9 are anticipated by
Yamashita (8,267,785).
35 USC § 103: Claims 2-8 and 10-16 are
unpatentable over Yamashita in view of Bachmann
(7,089,148). Id. at 178-190.
1/30/20 | Final 35 USC § 103: Claims 1-4, 7-12, and 15-16 are
Rejection unpatentable over Yamashita (8,267,785) in view of

Bachmann (7,089,148). Id. at 225-236.
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In addition, U.S. Patent Publication No. 2011/0199298 (“U.S. Bassompiere®)
was twice listed on an Information Disclosure Statement Submitted by Applicant
and considered by the examiner during prosecution. Ex. 1004 at 103, 128; Pet. at 4.

U.S. Bassompiere (Ex. 2015) is essentially identical to Bassompiere (Ex. 1006).
Compare Ex. 2015; with Ex. 1006; Ex. 2040, q 87.

C. THE CALIFORNIA LITIGATION FILED BY PETITIONER

On September 18, 2024, Samsung filed a complaint for declaratory judgment in
the Northern District of California seeking only a declaration that it does not infringe
claims 1, 14, and 27 of the ‘687 Patent, claims 1 and 7 of the ‘846 Patent, claims 1
and 13 of U.S. Patent 10,275, 038 (the “’038 Patent’), and claims 1 and 10 of U.S.
Patent 10.817,072 (the ‘“’072 Patent”) (the “California Litigation”). Ex. 2002 at q{
1,72,78, 84, 90.

Petitioner limited its complaint to non-infringement claims to preserve its ability
to file this IPR petition by sidestepping the statutory bar against doing so after
challenging validity in court. See 35 U.S.C. § 315(a)(1).

III. PETITIONER FAILED TO IDENTIFY FOREIGN GOVERNMENT RPI

Patent Owner expressly preserves, and hereby raises, the argument that Petitioner
Samsung Electronics Co., Ltd. has failed to identify all real parties in interest
(“RPIs) as required by 35 U.S.C. § 312(a)(2), and that this failure requires

termination of this proceeding.
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Specifically, Patent Owner believes that the National Pension Service of South
Korea (“NPS”) is an undisclosed RPI. NPS is a statutory instrumentality of the South
Korean government, established under the Korean National Pension Act. Ex. 2044
at 41. Its investment policies are set by the National Pension Fund Management
Committee, which is chaired by the Korean Minister of Health and Welfare and
manages NPS's assets “on behalf of the Minister.” Id.

It is widely reported that NPS holds approximately 7.25% of Samsung's
outstanding ordinary shares, making it one of Samsung's largest individual
shareholders. Ex. 2045 at 2. NPS actively exercises governance rights at Samsung,
the full extent of which is unclear without further discovery. Ex. 2046.

Under the Director's recent precedential decision in Tianma Microelectronics
Co., Ltd. v. LG Display Co., Ltd., IPR2025-01579, Paper 12 (Director Mar. 18,
2026), and the Director's decision in TikTok Inc. v. Cellspin Soft, Inc., IPR2024-
00757, Paper 42 (Director Mar. 30, 2026), a foreign government and any entity a
foreign government has the ability to control is not a “person” eligible to be a
petitioner or RPI in an AIA proceeding. See Return Mail, Inc. v. United States Postal
Service, 587 U.S. 618 (2019). Samsung's failure to identify NPS as an RPI is
therefore fatal to this petition.

This evidence is sufficient to put Samsung's RPI identification into dispute. See

Worlds Inc. v. Bungie, Inc., 903 F.3d 1237, 1244 (Fed. Cir. 2018). The burden now

10
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rests with Samsung to come forward with documentary evidence establishing that
NPS is not an RPI. Tianma, Paper 12 at 9—10.

Patent Owner raises this issue here to preserve it fully and to provide Samsung
and the Board with notice at the earliest opportunity. See TikTok, Paper 42 at 4 n.3

(addressing novel RPI issues on merits in interests of justice).

IV. TECHNOLOGY BACKGROUND
A. BASSOMPIERE (EX. 1006)

Bassompiere describes moving a pointer on a screen positioned in a vertical plane
based on sensor data from a device in a device reference frame (X, Y, Z), by rotating
that sensor data to a carrier reference frame (u, v, w), calculating angular velocities
oy and oy about a vertical and horizontal axis of the carrier reference frame, and
moving the pointer in the vertical plane of the screen based on the angular velocities
oy and ©y. Ex. 1006, 10:27-12:9, FIG. 2.2

Importantly, the pitch, roll, and yaw angles themselves are not used to determine
movements of the pointer on the screen, but rather, Bassompiere uses angular rates
oy and o, to move the pointer. Thus, the absolute position of the device in relation
to the screen is immaterial. See Ex. 1006, 15:3-7, Figs. 2-6.

In physical terms, the user can move the cursor left and right by rotating around

2 All pin cites to Bassompiere (Ex. 1006) refer to the documents internal pagination
located at the top of the page.

11
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the vertical carrier axis w and move the cursor up and down with tilt by rotating
around the right-pointing carrier axis v regardless of the angle with which the pointer
is held with respect to the carrier frame or display frame when moved. Id. at 11:10-
20. The angular velocity o, determines left-right movement of the cursor while the
angular velocity o, determines up-down movement. Id. at 11:10-12:8.

Bassompiere intentionally decouples pointer movement from the display plane
to solve a problem it called the “tilt” or “torsion” problem in which the user holds
the device at an angle, non-horizontally, resulting in motion of a pointer on a screen
going in a diagonal direction relative to the movement of the device. Id. at 2:16-22,
10:28-29. Bassompiere’s solution decouples movements of the cursor on the screen
from the actual orientation of the pointing device and instead bases movements on
angular velocities oy, and ®, in the carrier reference frame. Ex. 2040, q 77.

Bassompiere does not track yaw in Bassompiere’s reference frame
transformation and it plays no role in cursor control. Ex. 1006, 11:25-30, 17:10-13
(“Here the angle represents the angle of yaw ... [hJowever, given the definition of
these reference frames, this angle is zero...”). So, Bassompiere’s system, unlike the
’846 Patent, operates with only two degrees of freedom: roll and pitch. Id. at 12:3-
12.

Bassompiere uses an Extended Kalman Filter (EKF) that fuses gyroscope and

accelerometer measurements to estimate the pitch and roll angles of the pointer, with

12
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respect to the carrier reference frame (user’s body), in real time and then applies a
coordinate transformation to re-express the raw sensor readings in the carrier
reference frame, i.e. the user’s body. Id. at 11:10-12:9, Figs. 2-6. The output of this
process is the angular velocity components ®, and o, in the carrier frame, which
map directly to vertical and horizontal cursor displacement, in the display frame,
respectively, regardless of how the user is holding the device. Id. at 11:25-12:9.
Bassompiere’s architecture therefore requires three distinct reference frames, one

each for its pointer, screen, and the carrier:

1 rotation: yaw ¢ 2 rotations: pitch 6, roll ¥

~ N

screen reference frame Carrier reference frame device reference frame
(x'y'z) (u'v' ‘N) (X|Y,Z)

\ I

3 rotations: yaw, pitch, roll

FIG.3

The pointer’s frame of reference is labeled the “device reference frame” (X, Y,
Z) and is where the accelerometer and gyroscope measurements are taken. Ex. 1006,
11:10-12:9, FIG. 3; Ex. 2040, { 78. The “carrier reference frame” (u, v, w) is defined
with u and v in a horizontal plane, respectively aligned vertically with X and Y, and

w points down. Ex. 1006, FIG. 2, FIG. 3, 11:2-4; Ex. 2040, q 78. Yaw, pitch, and
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roll are defined with respect to the carrier reference frame. Ex. 1006, FIG. 2; Ex.
2040, q 78. The screen reference frame includes a fixed vertical plane in which the
horizontal and vertical displacement of the pointer is rendered. Ex. 1006, 10:30-31,
11:10-20, FIG. 2; Ex. 2040, ] 78.

None of Bassompiere’s reference frames include both the pointer and the display.
Ex. 2040, q 84. In fact, the decoupling of the display and the device reference frames
is required for Bassompiere to function. Ex. 2040, q 85.

The relationship between the reference frames, angles, and angular velocities are

depicted in Bassompiere FIG. 2 reproduced and annotated below.
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vertical plane
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axes

yaw is angle
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screen, therefore X
and Y are always

Unwanted diagonal
movement of pointer due to

w
aligned vertically
yaw, pitch, and roll are defined with withuand v
respect to carrier reference frame respectively
o v :
w, determines up-
down motion of
V the pointer
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ww
w

Every equation in Bassompiere’s EKF is expressed in Euler-angle form. Ex. 1006

at 17:9-19:11 (Eq. 11-24); Ex. 2035, 337:12-18 (confirming no quaternions on pages

18-19 of Bassompiere); EX. 2040, { 79. Bassompiere “states in several places that
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its EKF could be implemented using either Euler angles or quaternions in its state
vector, expressing no preference for one over the other.” Ex. 2035 at 242:8-21,
246:21-247:5,261:2-11,265:5-8; Ex. 1006 at 6:3-8; 20:10-23:7;27:13-17; Ex. 2040,
q 80.

Bassompiere discloses a general algebraic definition of a rotation quaternion
(Equation 25), a continuous-time quaternion kinematic differential equation
(Equation 26), and a frame transformation for angular velocities (Equation 27). Ex.
1006, 20:10-21:7; Ex. 2040, q 82. But the quaternion variant was not implemented,
derived, or disclosed in any form in Bassompiere that would allow a POSA to build
it. Ex. 2040, q 83; see generally Ex. 1006.

B. THE 10,852,846 PATENT

The ’846 Patent takes a different approach from Bassompiere. It describes an
electronic device (claims 1 and 3) and a method (claims 7 and 9) that perform
calculations using quaternions to derive the electronic devices orientation in the
spatial reference frame including yaw, pitch, and roll angles, and then translate the
orientation into a real-time movement pattern in the display reference frame, which
can be integrated into the electronic device.

In contrast, Bassompiere does not provide a full quaternion-based embodiment,
ignores yaw angle entirely, and moves a cursor in a display reference frame based

on angular velocities in a carrier reference frame, wherein the display reference
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frame is necessarily decoupled from the device reference frame.
Claim 1 of the 846 patent recites:

1. An electronic device subject to movements and rotations in
dynamic environments, comprising:

a display device associated with a display reference frame;

a motion sensor module comprising a rotation sensor and an
accelerometer, the rotation sensor having sensor circuitry
configured to generate measured angular velocities and the
accelerometer having circuitry configured to generate measured
axial accelerations, with both the rotation sensor and the
accelerometer being associated with the movements and the
rotations of the electronic device in a spatial reference frame; and

a computing processor having processor circuitry configured to
calculate a resulting deviation comprising resultant angles
associated with the movements and the rotations of the electronic
device in the spatial reference frame by:

providing a previous quaternion corresponding to time T—1 based
on the measured axial accelerations corresponding to time T—1
and the measured angular velocities corresponding to time T—1;

converting the measured angular velocities corresponding to time T
based on the previous quaternion into a current quaternion and
predicted axial accelerations without using the measured axial
accelerations corresponding to time T;

comparing the predicted axial accelerations, which are based on the
measured axial accelerations corresponding to time T—1 and the
measured angular velocities corresponding to time T, with the
measured axial accelerations corresponding to time T to obtain a
first comparison result;

obtaining an updated quaternion associated with time T based on
the current quaternion and the first comparison result, which is
based on the measured axial accelerations corresponding to time
T-1, measured axial accelerations corresponding to time T, and
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angular velocities corresponding to time T, and using the updated
quaternion as a next occurrence of the previous quaternion; and

providing the resulting deviation based on the updated quaternion;

wherein the current quaternion and the predicted axial accelerations
are converted from the measured angular velocities corresponding

to time T so that the first comparison result and the updated

quaternion correspond to time T; and

wherein the processor circuitry is further configured to translate the
resultant angles of the resulting deviation in the spatial reference
frame into a real-time movement pattern in the display reference

frame.

Claim 7 describes the same sensor fusion

705—_| Initialize an initial-value
set
method recited in claim 1. The sensor fusion - \L g
710 —_| Obtain a previous state

method described in claims 1 and 7 is shown in
Figures 7, 8, 10, 11, 12. It starts with the previous
quaternion from t-1 (710 - first quaternion) and
used in conjunction with measured angular
velocities (715) and the differential equation
described in Equation 1 to compute a current
quaternion at time t (720 - second quaternion).
Ex. 1001 at 16:20-56. The current quaternion is
used to compute the predicted axial accelerations

(730). Id. at 17:12-18. Then the -current
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quaternion (second quaternion), the predicted axial accelerations, and the measured
axial accelerations are used to compute an updated quaternion (735 - third
quaternion) using Equations 5-11. Id. at 17:38-18:4.

The updated quaternion is used to provide a resultant deviation including yaw,
pitch, and roll which are mapped to a movement pattern on a display reference frame.
Id. at 19:35-52, 20:20-29. The electronic device includes a display reference frame
that moves with the spatial reference frame. Id. at 13:12-16, FIG. 6. Figs. 1 and 2 of
the ‘846 patent are reproduced below and annotated to show the relationship between
the resultant angles (yaw, pitch, roll), the spatial reference frame, and display

reference frame.
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V. PERSON OF ORDINARY SKILL IN THE ART

Petitioner proposes that a person having ordinary skill in the art at the time of the
’846 Patent as of November 11, 2010, including late 2009 through early 2010,
“would have had an undergraduate degree in electrical engineering, computer
engineering, computer science, physics or a related field along with two years of
work experience in the field of sensors (such as accelerometers, gyroscopes and

magnetometers), sensor fusion algorithms, including Kalman Filters, quaternion
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mathematics, and mobile computing technologies.* Pet. at 4-5; Ex. 1002 at | 17.

And Dr. Sarrafzadeh testified that a POSA only “need to understand the basics
of quaternion math, and in the case of work experience, have worked with them ...
[e]nough to understand them.” Ex. 2035, 214:24-215:12.

Dr. LaViola agrees “that a person having ordinary skill in the art at the time of
the 846 Patent as of November 11, 2010, including late 2009 through early 2010,
would have an wundergraduate degree in electrical engineering, computer
engineering, computer science, mechanical engineering, physics or a related field
along with knowledge of sensors (such as accelerometers, gyroscopes and
magnetometers), sensor fusion algorithms, Extended Kalman Filters, mobile
computing technologies, and would understand the basics of quaternion math.* Ex.
2040, q 34.

Basic quaternion math covers the algebraic definition of a quaternion, the
multiplication rules for the basic elements 1, j, and k, conjugation, norm, and unit
quaternions. Ex. 2040, | 35. It would also “include the Euler—Rodrigues—Hamilton
theorem, which establishes that a vector can be rotated in three-dimensional space
by multiplying the vector by a unit quaternion, and then multiplying the result by the
conjugate of that quaternion.” Ex. 2040, ] 36.

In other words, quaternions are not merely a way to store orientation, but a

mathematical tool that actively performs rotations by transforming vectors between
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reference frames. Ex. 2040,  36. This transformation property forms the foundation
for using quaternions in motion tracking and sensor fusion systems. Ex. 2040, q 36;
Ex. 2038 at 6-7.

Accordingly, a POSA would have an understanding of a quaternion-based EKF
as a general concept. But that understanding would not be sufficient to convert a
specific implementation of an Extended Kalman Filter written in Euler angles to an
equivalent Extended Kalman Filter implementation that utilizes quaternions. Ex.
2040, q 37.

VI. CLAIM CONSTRUCTIONS

Each of the claim terms addressed below is dispositive. Bassompiere does not
disclose a single integrated “electronic device,” quaternion-based calculations,
“predicted axial accelerations” derived from a quaternion, a “spatial reference frame
“associated with a unified device, or “resultant angles” under any construction
consistent with the intrinsic record. The Petition survives only by leaving these terms
unconstrued. When the claims are properly construed, as set forth below,

Bassompiere fails to teach or suggest them, and the Petition fails on every ground.

Term Claims Patent Owner’s Petitioner’s Construction
Construction
quaternion 1,3,7,9 |Plain and ordinary Plain and ordinary meaning
meaning: A four-
component
mathematical
representation used to
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represent three-
dimensional orientation

motion sensor module,
both subject to
movement and rotations
in the spatial reference

Predicted 1,7 Gravitational Plain and ordinary meaning
axial acceleration along the
accelerations electronic device’s axes

derived from the current

quaternion
Electronic 1,3 A device comprising a | Plain and ordinary meaning
device display device and a

always has its origin at
the same point in the
device and in which the
axes are always fixed
with respect to the

frame
spatial 1,7 frame of reference reference frame associated
reference associated with the with a 3D pointing device,
frame electronic device, which | which always has its origin

at the same point in the
device and in which the
axes are always fixed with
respect to the device

device
resultant 1,7 Yaw, pitch, and roll Plain and ordinary
angles angles

A. QUATERNION - CLAIMS 1,3,7,9

representation used to represent
three-dimensional orientation as a
single rotation.

Patent Owner’s Proposed Petitioner’s Proposed Construction
Construction
A four-component mathematical Plain and ordinary meaning
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The parties do not meaningfully dispute that a quaternion is a four-component
mathematical representation used to describe three-dimensional orientation.
Petitioner’s expert agrees that “[a] quaternion is a vector of four by one ... [that] can
represent an angle in three dimensional space,” having “a real part and three
imaginary parts.” Ex. 2035 at 251:22-252:7. Likewise, the Petition acknowledges
that quaternions are “four-dimensional extensions of complex numbers” used to
represent rotations. Pet. at 10 n.4; Ex. 1002 | 24; Ex. 2031 { 30.

This construction is dispositive for Petitioner’s theory. Petitioner does not
contend that Bassompiere discloses quaternions. Instead, it expressly acknowledges
that the relevant equations in Bassompiere—Equations 21, 22, and 23—are written
in Euler-angle form. Pet. at 34-35, 46—47. Dr. Sarrafzadeh likewise confirmed that
Bassompiere’s core Extended Kalman Filter equations are expressed in Euler angles
and do not include quaternions. Ex. 2035 at 337:12-18.

Accordingly, the Board should construe “quaternion” according to its plain
meaning: “A four-component mathematical representation used to represent three-

dimensional orientation.” Ex. 2040, ] 90-93.
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B. PREDICTED AXIAL ACCELERATIONS — CLAIMS 1,7

Patent Owner’s Proposed Petitioner’s Proposed Construction
Construction
Gravitational acceleration along the | Plain and ordinary meaning
electronic device’s axes derived
from the current quaternion

The claims and specification consistently define “predicted axial accelerations”
as gravitational accelerations along the device’s axes at time T, derived from the
current quaternion in relation to the measured angular velocities thereof:

converting the measured angular velocities corresponding to time
T based on the previous quaternion into a current quaternion and
predicted axial accelerations without using the measured axial
accelerations corresponding to time T;

comparing the predicted axial accelerations, which are based on
the measured axial accelerations corresponding to time T—1 and the
measured angular velocities corresponding to time T, with the
measured axial accelerations corresponding to time T to obtain a
first comparison result;

Ex. 1001, Claim 1 (emphasis added).

In other words, two sets of axial accelerations may be obtained for
the measured state of the nine-axis motion sensor module; one may
be the measured axial accelerations Ax, Ay, Az in step 725 and the
other may be the predicted axial accelerations Ax’, Ay’, Az’ in
step 730 calculated based on the abovementioned current state
or second quaternion in relation to the measured angular
velocities thereof. Furthermore, in one embodiment, the computing
processor may use a data conversion utility to convert
quaternion into the predicted axial accelerations Ax’, Ay’ and
Az’. This data conversion utility may be a software program
represented by the following equations (2), (3) and (4). Id. at 17:18-
30.
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In other words, in one embodiment as shown in step 735, it is
preferable to compare the second quaternion in relation to the
measured angular velocities of the current state at present time T
with the measured axial accelerations Ax, Ay, Az as well as the
predicted axial accelerations Ax’, Ay’, Az’ also at present time
T. Id. at 17:37-52 (emphasis added).

And because “predicted axial accelerations” are computed from the current
quaternion based on measured angular velocities they only contain gravitational
accelerations along the device’s axes:

Since the predicted axial acceleration is derived from the second
quaternion, and a person of ordinary skill in the art would
understand that the second quaternion is normalized so that it
represents orientation, then the predicted axial accelerations would
represent and only represent axial accelerations that would stem
from gravity (since gravitational acceleration is used to determine
orientation). There would be no linear or centrifugal acceleration
components as part of the predicted axial acceleration.

Ex. 2023, 23 (emphasis added); Ex. 2040, ] 95-96. This is what enables the system
to decouple non-gravitational accelerations (i.e., “undesirable axial accelerations™)
from gravity in the accelerometer data:

In a preferred embodiment of the present invention, said
undesirable external interferences may further comprise or refer to
undesirable axial accelerations caused by undesirable external
forces other than a force of gravity; in another preferred
embodiment, said undesirable external interferences may further
comprise or refer to undesirable magnetism caused by undesirable
electromagnetic fields. In other words, the method and algorithm
provided by the present invention may preferably generate or
provide an output of the resultant deviation of the nine-axis motion
sensor module excluding the abovementioned undesirable
interferences. In one example, external forces exerted to cause
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axial accelerations of a nine-axis motion sensor of an electronic

device of the present invention may be decoupled or separated
from a force of gravity...

Ex. 1001, 18:43-57; Ex. 2040, ]q 96.

Petitioner fails to construe this term; proposing only its “plain and ordinary
meaning* without further explanation. Ex. 2007 at 3; Pet. at 22; Paper 14 at 4.
Advocating for “plain and ordinary meaning” does not excuse a party from
articulating what that meaning is; especially when the parties dispute the term’s
scope because construction “at least to the extent necessary to resolve the dispute”
is required. WhereverTV, Inc. v. Comcast Cable Commc’ns, LLC, No. 2023-2098,
2025 WL 2101946, at *4-5 (Fed. Cir. July 28, 2025) (citing O2 Micro Int’l Ltd. v.
Beyond Innovation Tech. Co., 521 F.3d 1351, 1360 (Fed. Cir. 2008)).

Moreover, it is impossible to determine what construction Petitioner has applied
because Petitioner has asserted multiple, incompatible plain meanings in this IPR
and the prior CyWee litigation, listed below chronologically:

CyWee Claim Construction (3/9/18): As with measured axial
accelerations, a POSA would not have known whether the
predicted axial accelerations are: (i) linear accelerations; (ii)
centrifugal accelerations; (iii) gravitational accelerations; or (iv) a

combination from among the three. Ex. 2025 at 13; Ex. 2026, q{
164-165.

Dr. Mercer’s Invalidity Report (10/8/18): I understand that
CyWee and its experts have claimed that the “predicted
measurement® is the direction of gravity obtained from a second
quaternion representing orientation, as allegedly disclosed in
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Equations 2—4 of the ’438 Patent. However, because of the lack of
guidance in the ’438 Patent regarding the precise meaning of a
“predicted acceleration,* in my opinion, it is unclear what the
scope of the claim term is beyond that it is some predicted
acceleration value. Ex. 2037, ] 363 (emphasis added), 954.

Dr. Mercer’s Noninfringement Report (12/3/18): Per Judge
Bryson's opinion, the term ‘“axial acceleration” encompasses the
composite acceleration value (linear, centrifugal, and/or
gravitational) that may be detected by an accelerometer at a
particular point in time. A “predicted axial acceleration” can only
reasonably be interpreted as a prediction of this composite value,

not the gravitational acceleration component isolated from that
composite value. Ex. 2036, q 203, 262.

In particular, it is my opinion that the terms “ estimated” and
“predicted” are not interchangeable. While the term “prediction”
refers to a determination of a future unknown value, as discussed

above, an “estimation” refers to determination of a current value.
1d., qq 206, 246, 261.

IPR Petition (5/20/25): No construction necessary. Pet. at 22. But
identifies the estimated gravitational accelerations calculated from
Euler angles in equation 22 of Bassompiere as the “predicted axial
accelerations.* Pet. at 42, 65 (“which, like the EKF of Bassompiere,
predicts the acceleration, i.e., the gravity vector®); Ex. 2035, 91:16
(“predicted acceleration in equation 22 of Bassompiere is
gravity.”).

Paper 14 (11/21/25): Samsung’s position, then and now, was
simply that the term “axial acceleration” (whether predicted or
measured) has a meaning well-understood by those of ordinary
skill, i.e., the term ordinarily encompasses three types of
acceleration [linear, centrifugal, or gravitational]. Paper 14 at 4.

Paper 20 (1/7/26): Specifically, Patent Owner contends that
“Bassompiere’s gravity-only prediction does not disclose ‘predicted
axial accelerations’ that ‘encompass three types of acceleration,’ as
Petitioner’s proposed construction requires. ... While it is true that
“axial accelerations” can be one of three types of accelerations,
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there is no requirement that Bassompiere disclose each of the three

types of acceleration, as Patent Owner’s argument appears to
require. Paper 20 at 7.

Deposition of Dr. Sarrafzadeh (2/27/26): Testified that the
construction of “predicted axial accelerations” that he applied in his
declaration is “a prediction of the axial acceleration, based on a
prediction method.” Ex. 2035, 154:7-10, 84:15-21, 90:12-17,
124:12-19, 125:19-21.

Petitioner’s shifting constructions have resulted in irreconcilable conflicts. Ex.
2040, I 97-101. The Petition’s identification of Bassompiere’s “a priori estimation
of the [acceleration]” calculated by equation 22 as the “predicted axial accelerations”
contradicts Samsung’s noninfringement expert report, which stated the exact
opposite, i.e., that “predicted axial accelerations” cannot just be gravitational
accelerations. Ex. 2040, {9 98-100 (“A POSA would understand these to be literal
opposites: a claim term encompasses gravity-only values or it does not.”). And that
the terms “estimated” and “predicted” are not interchangeable because “prediction*
1s a future unknown value‘ while an “‘estimation’ refers to determination of a current
value.” Ex. 2040,  101-102. As Dr. LaViola explains, “[t]here is no technical basis
on which both positions can simultaneously be correct.” Id.

Moreover, Dr. Sarrafzadeh declined to endorse any of Petitioner's claim
construction positions for “predicted axial accelerations.” When presented with
Samsung's claim construction brief, invalidity report, noninfringement report,

Papers 14, and Paper 20, he said he needed to “think about it,” could not “comment
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on that right now,” and would need to review “the entirety of the documents because
the context does matter.” Ex. 2035 at 74:10-75:23, 89:15-90:11, 113:20-115:21,
154:7-15. The only construction he would commit to was his own: “a prediction of
the axial acceleration, based on a prediction method.” Id. at 84:15-21, 90:12-17,
124:12-19, 125:19-21. But that construction resolves nothing. The parties' dispute
1s whether “predicted axial accelerations” are limited to gravitational accelerations
or whether the term encompasses any type of acceleration. Dr. Sarrafzadeh’s applied
construction does not resolve that question.

The Board previously excused the differences between Samsung’s claim
construction positions in the CyWee litigation and this IPR “[b]ecause the district
court determined ‘axial accelerations’ (and by implication, ‘predicted axial
accelerations’) to be definite.” Paper 17 at 22-23. But that finding does not explain
Petitioner’s inconsistent positions asserted in its invalidity and noninfringement
expert reports that were served after that claim construction order issued. Ex. 2036,
9 39 (“I have reviewed Magistrate Judge Payne's Claim Construction Opinion and
Judge Bryson's Order on ... Magistrate Judge Payne’s Claim Construction
Opinion.”); Ex. 2037, [ 45 (same).

Petitioner's representation to this Board that its position on “predicted axial
accelerations” is the same today as it was in CyWee makes matters worse. Paper 14

at 4. If Petitioner's position is truly unchanged, it is bound by its noninfringement
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expert’s conclusion that a “predicted axial acceleration” can only reasonably be
interpreted as the composite acceleration value of linear, centrifugal, and
gravitational accelerations and cannot just be gravity isolated from that composite.
Ex. 2036 qq 203, 262. That construction defeats the Petition, because the Petition
1dentifies gravity alone as the “predicted axial accelerations” in Bassompiere. Pet. at
42, 65; Ex. 2035 at 91:16.

Alternatively, if Petitioner has adopted a broader definition that encompasses any
type of acceleration including gravity alone, it has done so without offering the
Board any explanation for its change in position. Either way the Petition fails. And
Petitioner’s “then, and now” argument cannot be squared with this record.

The Petition suffers from a failure of proof on multiple levels. First, it failed to
provide ““a statement of how the challenged claim is to be construed.” 37 C.F.R. §
42.104(b)(3). Second, Petitioner has advanced materially different, and
fundamentally incompatible, constructions in different forums without explanation,
which warrants dismissal under Revvo and Wilus. See Revvo Techs., Inc. v.
Cerebrum Sensor Techs., Inc., IPR2025-00632, Paper 20 at 3-4 (Director Nov. 3,
2025); Samsung Elecs. Co. v. Wilus Inst., IPR2025-00988, Paper 12 at 7 (PTAB
Nov. 7, 2025).

The consequences are concrete: without a stable, committed construction, Patent

Owner faces a moving target, any argument advanced against one construction may
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be met with a pivot to another. TI Group Automotive Systems (North America), Inc.
v. VDO North America, L.L.C., 375 F.3d 1126, 1139 (Fed. Cir. 2004) (“Our validity
analysis is a two-step procedure: The first step involves the proper interpretation of
the claims.”) Because Petitioner never commits to a construction of “predicted axial
accelerations,” it necessarily fails to show that any prior art satisfies the claims under
any consistent theory and cannot meets its burden under 35 U.S.C. § 103.

Accordingly, the Board should construe “predicted axial accelerations” to mean
“gravitational acceleration along the electronic device’s axes derived from the
current quaternion” as Patent Owner has consistently argued here and in the prior
CyWee litigation. Ex. 2040,  15.

C. ELECTRONIC DEVICE - CLAIMS 1, 3

Patent Owner’s Proposed Petitioner’s Proposed Construction
Construction
A device comprising a display Plain and ordinary

device and a motion sensor module,
both subject to movement and
rotations in the spatial reference
frame

The dispute i1s whether the claimed “electronic device” must include a display
that moves with the device, or whether it encompasses a split configuration in which
a handheld pointer moves while a separate display remains stationary. The claim
language resolves this dispute, and it is dispositive because Bassompicre discloses

only a split configuration with a pointer and separate display.
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The claim language requires the entire device to move together. The preamble
and first two elements of claim 1 recite “an electronic device subject to movements
and rotations in dynamic environments, comprising: a display device associated with
a display reference frame; a motion sensor module ... being associated with the
movements and the rotations of the electronic device within a spatial reference
frame.” Ex. 1001 at 31:9-21. The entire device, not a portion of it, is the object that
undergoes movements and rotations. A display that remains stationary while a
separate pointer moves is not part of the “electronic device” as claimed.

The specification confirms this reading by including multiple embodiments of an
“electronic device” that includes an integrated display, such as a “smartphone, tablet
PC, or navigational equipment.” Id. at 13:8-16 (““The portable electronic device 600
may further comprise a built-in display 682; examples of the portable electronic
device ... may include smartphone, tablet PC, or navigational equipment.”), 17:29-
33 (same), 22:50-52 (same), 23:66-24:15 (same), 26:65-27:3 (same), 30:65-67
(same), FIG. 6.

Petitioner’s own positions confirm this construction. The Petitioner identified the
combination of Bassompiere’s pointer and separate display as the “electronic

device’:
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and accelerometer (30). (/d., FIG. 1.) Figure 2 illustrates a system (“electronic

device”), which includes a pointer and a screen.®

/ X honizontal displacement \

> Y
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pointer

X

vertical displacement

-

screen

v

>

FIG.2

Pet. at 26. Dr. Sarrafzadeh testified that the “electronic device” described in the
patent “includes a pointer and a screen.” Ex. 2035, 33:17-34:3. And Petitioner

113

anticipated that Patent Owner would argue that “‘electronic device’ must include
both a ‘display device’ and a ‘motion sensor module’ in the same housing.” Pet. at
64. But instead of arguing against that construction, the Petition argues that Nasiri
meets this limitation because it “discloses a mobile phone with a display screen,
gyroscope, and accelerometer, all held in the same housing.” Id. Petitioner cannot
now argue for an alternative construction.

Accordingly, “electronic device” should be construed to mean “a device

comprising a display device and a motion sensor module, both subject to movement
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and rotations in the spatial reference frame.” Under this construction, Bassompiere’s
split pointer-and-screen architecture does not qualify because the two are not subject
to the movements and rotations in the same reference frame.

D. SPATIAL REFERENCE FRAME — CLAIMS 1,7

Patent Owner’s Proposed Petitioner’s Proposed Construction
Construction
frame of reference associated with the | reference frame associated with a 3D
electronic device, which always has its | pointing device, which always has its
origin at the same point in the device origin at the same point in the device
and in which the axes are always fixed | and in which the axes are always fixed
with respect to the device with respect to the device

The parties largely agree on the construction of this term, with the only dispute
being whether it should be “a 3D pointing device,” as Petitioner contends, or “the
electronic device” required by the claim.

Petitioner’s construction is incorrect because it imports a new limitation into the
claim. Petitioner relies on a construction adopted in the CyWee IPRs, where the
Board construed “spatial reference frame” to mean “reference frame associated with
the 3D pointing device, which always has its origin at the same point in the device
and in which the axes are always fixed with respect to the device.” Pet. at 23. But
the reason the Board and the parties agreed in the CyWee IPRs that this term required
a 3D pointing device is because that is what the claims required:

1. A 3D pointing device, comprising: ...
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an accelerometer, generating a first signal set comprising axial
accelerations associated with movements and rotations of the
3D pointing device in the spatial reference frame.

Ex. 1010 at 35:40-58.

The claims of the *846 Patent are different. They recite tracking the movements
and rotations of an “electronic device” in a spatial reference frame, not a 3D pointing
device:

1. An electronic device subject to movements and rotations in
dynamic environments, comprising:

a display device associated with a display reference frame;
a motion sensor module ...; and

a computing processor having processor circuitry configured to
calculate a resulting deviation comprising resultant angles
associated with the movements and the rotations of the
electronic device in the spatial reference frame by:

Ex. 1001 at 31:9-10, 31:22-26. Petitioner admits that claims 1 and 7 of the 846
Patent “do not recite the term ‘3D pointing device.”” Pet. at 23. It would therefore
be improper to import a “3D pointing device” limitation into the claims. See Amgen
Inc. v. Hoechst Marion Rousell, Inc., 314 F.3d 1313, 1325 (Fed. Cir. 2003). (“The
danger of improperly importing a limitation is even greater when the purported
limitation is based upon a term not appearing in the claim.”).

Patent Owner’s proposed construction is supported by the specification, claim

language, and plain and ordinary meaning as understood by a POSA. Ex. 2040,
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108-110.

By contrast, Petitioner’s construction rewrites the claims by replacing the
“electronic device” with “a 3D pointing device.” The reason for this switch is
because Petitioner’s expert testified that the “electronic device” is combination of a
“pointer and a screen.” Ex. 2035, 32:24-34:3, 34:9-23. So, if the “spatial reference
frame” applies to the whole “electronic device,” then Bassompiere cannot render the
claims obvious because its pointer and display are not in the same reference frame.
Pet. at 25-26 (only Bassompiere’s pointer is ‘“subject to ‘movements and the
rotations in a spatial reference frame’”).

Accordingly, the Board should adopt Patent Owner’s proposal and construe
“spatial reference frame” to mean a “frame of reference associated with the
electronic device, which always has its origin at the same point in the device and in
which the axes are always fixed with respect to the device.”

E. RESULTANT ANGLES — CLAIMS 1,7

Patent Owner’s Proposed Petitioner’s Proposed Construction
Construction
yaw, pitch, and roll angles plain and ordinary

Claims 1 and 7 require translating “the resultant angles of the resulting deviation
in the spatial reference frame into a real-time movement pattern” in the display

reference frame. Ex. 1001, 31:58-60, 33:13-16.

Under binding Federal Circuit precedent, the specification is the single best guide
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to what disputed claim terms mean, and usually dispositive. Phillips v. AWH Corp.,
415 F.3d 1303, 1315-16 (Fed. Cir. 2005) (en banc).

The specification defines ‘“resultant angles” with precision and consistency.
Throughout the *846 Patent, the term “resultant angles” is used exclusively to refer
to the yaw, pitch, and roll angles of the electronic device:

The electronic device comprises an accelerometer to measure or
detect axial accelerations Ax, Ay, Az, a magnetometer to measure
or detect magnetism Mx, My, Mz and a rotation sensor to measure
or detect angular velocities oy, ®y, ®, such that resulting deviation
including resultant angles comprising yaw, pitch and roll angles
in a spatial pointer frame of the electronic device... Ex. 1001 at
4:29-46, 4:59-5:4.

The resultant angles include the yaw angle 111, the pitch angle
112 and the roll angle 113 as shown in FIG. 1 and FIG. 2. Id. at
10:57-59; Figs. 1,2, 7, 8, 10, 11.

In step 1160, the second updated state of the nine-axis motion
sensor module of the present invention may be further calculated
and converted to the resulting deviation including resultant angles
associated with the spatial reference frame, wherein the resultant
angles includes the yaw angle, pitch angle and roll angle of the
3D pointing device associated with the spatial reference frame,
preferably about each of three orthogonal coordinate axes of the
spatial reference frame. Id. at 26:4-12.

The term “absolute* associated with the resulting deviation
including resultant angles such as yaw, pitch and roll in a spatial
reference frame or 3D reference frame obtained and outputted by
the device of the present invention may refer to the “actual*
movements and rotations of the 3D pointer device of the present
invention in said spatial reference frame. Id. at 30:41-47.

This 1s not a single isolated passage; it is the consistent teaching of the
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specification across multiple embodiments. So, the specification functions as a
lexicographer, defining “resultant angles” as the “yaw, pitch, and roll.” Phillips v.
AWH Corp., 415 F.3d 1303, 1316 (Fed. Cir. 2005) (“[T]he specification may reveal
a special definition given to a claim term by the patentee that differs from the
meaning it would otherwise possess. In such cases, the inventor's lexicography
governs.”).

The specification further explains that the resulting deviation is obtained and
output in an “absolute” manner, meaning it reflects the actual movements and
rotations of the electronic device in the spatial reference frame rather than a relative
or partial measurement. Ex. 1001, 19:58-65, 22:50-57, 30:33-47 (“obtaining and
outputting of deviation including 3D angles in a spatial reference frame in an
‘absolute’ manner of the present invention is too novel ... [and] cannot be easily
achieved by any known arts or the combination thereof.”). The specification never
uses “resultant angles” to refer to any other set of angles, and never suggests the
term encompasses fewer than all three.

This construction is dispositive. Bassompiere fixes yaw at zero and tracks only
pitch and roll. Ex. 2040,  76; Ex. 1006, 11:25-30, 17:10-13 (“Here the angle
represents the angle of yaw ... [h]Jowever, given the definition of these reference
frames, this angle is zero...”). A system that sets yaw to zero by design cannot

disclose orientation as yaw, pitch, and roll angles.
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Accordingly, the Board should construe “resultant angles* to mean “yaw, pitch

and roll angles.”

VII. PETITION SHOULD BE DENIED FOR FAILING TO CONSTRUE THE
CLAIMS

The Petition is procedurally deficient because it fails to construe the challenged
claims as required by PTAB rules. Failure to construe claim terms violates 37 C.F.R.
§ 42.104(b)(3), which requires that a petition must include “a statement of how the
challenged claim is to be construed.” This is not optional. A petitioner must explain
how each challenged claim should be interpreted so that the Board can evaluate
whether the prior art teaches the claimed features.

Here, Samsung construes only one term, ‘““spatial reference frame,” and offers no
construction for any other limitation, including the term “predicted axial
accelerations.” Pet. at 22-23. By failing to construe the other terms, Petitioner has
deprived the Board of the framework it needs to evaluate the prior art.

Therefore, the Petition must be denied under 37 C.F.R. § 42.104(b)(3).

VIIL. THE PETITION RESTS ENTIRELY ON BASSOMPIERE

Although the Petition nominally advances two grounds of unpatentability, both
grounds rise and fall with Bassompiere. Ground 1 asserts that Bassompicre alone
renders obvious claims 1, 3, 7, and 9. Ground 2 adds Nasiri as a secondary reference,

but only for a single, contingent purpose: to address the possibility that the Board
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construes “electronic device” to require the display and motion sensor module to
occupy the same housing. Pet. at 64. Outside of that housing question, Ground 2
incorporates Ground 1’s analysis wholesale.

Regarding Ground 2, Nasiri teaches no element of the EKF algorithm, no
quaternion-based measurement model, no predicted axial accelerations, and no
sensor fusion methodology. It appears in the Petition solely to supply an embodiment
in which a display and sensor coexist in a single device. In other words, Nasiri
merely demonstrates that display devices having motion sensors exist and does not
proffer any motivation to import the EKF algorithm of Bassompiere to its device.
However, Bassompiere requires a stationary device reference frame separate from
a pointer reference frame in order to function. Ex. 2040, { 85. Prior art references
can only be combined when there is a likelihood of success. Elekta Ltd. v. ZAP
Surgical Sys., Inc., 81 F.4th 1368, 1375 (Fed. Cir. 2023).

The practical consequence is that the Petition presents a single theory of

unpatentability where Bassompiere discloses every limitation of the claims.

IX. THE EXAMINER ALREADY CONSIDERED BASSOMPIERE

Institution should not have been granted under Advanced Bionics, LLC v. Med-
El Elektromedizinische Gerdite GmbH, IPR2019-01469, Paper 6 at 8 (PTAB Feb.
13, 2020) (precedential). The Board applies a two-part framework: first, whether the

same or substantially the same art was previously presented to the Office; and
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second, if so, whether the petitioner has demonstrated that the Office erred in a
manner material to patentability. The Petition satisfies Part 1 and fails Part 2.

As to Part 1, the Petition relies entirely on W02009/156499 (Ex. 1005), a French-
language PCT publication. Its official English translation, U.S. Patent Publication
No.2011/0199298 (“U.S. Bassompiere™), is the national stage entry of the same PCT
application and is identical to Bassompiere. Compare Ex. 1006; with Ex. 2015; Ex.
2040 q 87. U.S. Bassompiere was disclosed by Applicant on an Information
Disclosure Statement and considered by the Examiner during prosecution. Ex. 1004
at 103, 123. Under Ecto World, LLC v. Rai Strategic Holdings, Inc., “challenging
the claims using the same prior art that was previously presented on an IDS is
sufficient to satisfy the first part of the Advanced Bionics framework.” IPR2024-
01280, Paper 13 at 4 (PTAB May 19, 2025) (precedential). Part 1 is satisfied.

As to Part 2, Petitioner has not attempted to carry its burden. Petitioner’s only
argument is that “Bassompiere was not raised by the Examiner in any rejection.”
Pet. at 4. But Ecto World directly rejected that as sufficient, holding that a petitioner
“must provide an analysis even when the asserted prior art is on an IDS, but the
Examiner did not apply the reference,” and that such analysis must address Becton
Dickinson factors (¢), (e), and (f). Ecto World, Paper 13 at 5. The Petition makes no
mention of Becton Dickinson and offers no explanation of how the Examiner erred.

That alone warrants denial. See Wolfspeed, Inc. v. Trustees of Purdue Univ.,
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IPR2022-00761, Paper 9 at 14—15 (PTAB Nov. 8, 2022); Darfon Elecs. Corp. v.
Shipman, IPR2022-01008, Paper 11 at 14 (PTAB Dec. 2, 2022).

Nor could Petitioner show material error if it tried. The Examiner reviewed the
English-language counterpart and declined to reject the claims over it. That decision
was correct because Bassompiere fails to teach an integrated electronic device,
quaternion-based calculations, predicted axial accelerations derived from a
quaternion, or a spatial reference frame associated with a single device. The
Examiner did not err. The Petition should be denied under 35 U.S.C. § 325(d).

X. BASSOMPIERE FAILS TO TEACH MULTIPLE LIMITATIONS

Before addressing each limitation individually, it is important to understand
Bassompiere and the ’846 Patent are directed to different systems with different
architectures and objectives.

Bassompiere maps measured angular velocities from a handheld pointer into
vertical and horizontal cursor movement on a separate, stationary display. Ex. 1006,
10:27-12:9. It does not compute the device’s absolute orientation and does not
determine yaw, pitch, or roll in a shared spatial reference frame. Instead, its Extended
Kalman Filter processes angular velocity inputs to generate cursor movement, not to
determine orientation in space.

The *846 Patent does the opposite. It is directed to continuously determining the

device’s absolute orientation—expressed as yaw, pitch, and roll—within a shared
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spatial reference frame and translating that orientation into a real-time movement
pattern in the display reference frame. Ex. 1001, Claim 1. That requires estimating
orientation itself, not merely integrating angular velocity for display control.

This architectural difference is reflected in the mathematical framework of each
system. Bassompiere’s EKF is implemented using Euler angles and operates on pitch
and roll to produce angular velocities. Ex. 1006, 17:9-20:9. The 846 Patent, by
contrast, uses quaternions to represent and update three-dimensional orientation,
from which yaw, pitch, and roll are derived. Ex. 1001, FIG. 7, 8, 10, 11, 12.

Petitioner’s theory depends on converting Bassompiere’s Euler-angle, angular-
velocity-based system into a quaternion-based orientation-tracking system that
outputs yaw, pitch, and roll. But that is not what Bassompiere teaches. It is what
Petitioner’s expert reconstructs.

This mismatch is dispositive. Bassompiere is not merely missing individual claim
limitations, it is directed to a different class of system altogether. The element-by-
element deficiencies discussed below are a direct consequence of that fundamental
mismatch.

A. BASSOMPIERE FAILS TO TEACH AN “ELECTRONIC DEVICE”

Claim 1 requires an “electronic device ... comprising: a display device” and
“processor circuitry configured to calculate a resulting deviation comprising

resultant angles associated with the movements and the rotations of the electronic
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device in the spatial reference frame.” The Petition maps Bassompiere’s pointer and
display as this “electronic device,” and identifies the pointer’s reference frame
(XYZ) as the “spatial reference frame.” Pet. at 25-26, 32-33; Ex. 1002, Appx.,
[1.pre], [1.c]. This mapping fails for two reasons.

First, Bassompiere’s pointer and display are separate physical components, not a
single integrated device. Ex. 1006, Figs. 2 & 3. As shown in Figures 2 and 3,
Bassompiere defines a pointer reference frame (X, Y, Z) and a wholly separate
screen reference frame (x, y, z). Ex. 1006, Figs. 2 & 3. Because these components
operate in different reference frames, they cannot both undergo “movements and
rotations ... in the spatial reference frame” as claim 1 requires. Ex. 2040, 114. And
Bassompiere’s display is stationary. Id. So, it does not undergo any movements and
rotations. Accordingly, under Petitioner’s theory, the identified “electronic device”
1s not subject to a single set of movements and rotations in the claimed spatial
reference frame. Id.

For these reasons, Bassompiere does not teach or suggest an “electronic device”
as required by claims 1 and 3.

B. BASSOMPIERE FAILS TO TEACH “QUATERNIONS”

Claims 1 and 7 describe calculations that utilize quaternion math, reciting a
“previous quaternion corresponding to time T-1,” a “current quaternion

corresponding to time T,” and an “updated quaternion associated with time T.” Ex.
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1001, 31:9-61, 32:40-33:15. Bassompiere discloses none of these elements.

Petitioner does not contend otherwise. For the “previous quaternion” and “current
quaternion” elements, the Petition points to Equation 21 of Bassompiere, while
conceding that “equation 21 ... include[s] the pitch and roll angles in Euler angle
form.” Pet. at 34-35. Petitioner therefore falls back on the argument that “a POSA
would have been motivated to modify equation 21 to include quaternions instead of
Euler angles.” Id. (citing Ex. 1002, {q 48, 55-71). For the “updated quaternion”
element, Petitioner likewise points to Equation 23, again conceding that it is “the
‘updated quaternion’ in Euler angle form,* and again arguing that “a POSA would
have found it obvious to perform the calculations of equation 23 using quaternions
instead of Euler angles.” Pet. at 46-47.

In other words, Petitioner’s invalidity theory rests entirely on modifying
Bassompiere’s two-variable Euler angle EKF equations. Unmodified, it is
undisputed that Bassompiere’s Equations 21, 22, and 23 disclose Euler angles, not
quaternions. Ex. 2035, 337:12-18; Ex. 2040, | 115. Patent Owner’s disagrees that a
POSA would have had an apparent reason to make those modifications, for the
reasons discussed in Section X below.

29 ¢

Because Bassompiere does not disclose a “previous quaternion,” “current
quaternion,” or “updated quaternion” in its unmodified form, it does not teach or

suggest those elements recited in claims 1, 3, 7, and 9 and required by all challenged
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claims.

C. BASSOMPIERE FAILS TO TEACH “PREDICTED AXIAL A CCELERATIONS”

As discussed above, “predicted axial accelerations” should be construed as
“gravitational accelerations along the electronic device’s axes derived from the
current quaternion.” Under that construction, Bassompiere’s Equation 22 cannot
meet this element.

The Petition identifies Bassompicere’s Equation 22 as the “predicted axial
accelerations,” characterizing it as “a priori estimation of the [acceleration]
measurement.” Pet. at 39-40; Ex. 1002, | 53-57, 72-75, App’x [1.e]. But Equation
22 is written entirely in Euler angles and includes no quaternions. Ex. 1006 at 19
(Eq. 22); Ex. 2035, 337:12-23. The predicted acceleration in Equation 22 is derived
from pitch and roll Euler angles; not from the “current quaternion” as the claim
requires. Ex. 1006, 19:4-5; Ex. 2040, J 118.

For these reasons, Bassompiere does not teach or suggest “predicted axial
accelerations” as recited in claims 1 and 7 and required by all challenged claims. Ex.
2040, 9 116-120.

D. BASSOMPIERE FAILS TO TEACH ““SPATIAL REFERENCE FRAME”

As discussed above, “spatial reference frame” should be construed as “frame of
reference associated with the electronic device, which always has its origin at the

same point in the device and in which the axes are always fixed with respect to the
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device.” Under that construction, Bassompiere’s architecture cannot meet this
element because it places the pointer and display in two distinct reference frames,
(X, Y, Z) for the pointer and (X, y, z) for the screen, rather than a single unified frame
associated with a single integrated device. Ex. 1006, FIG. 2; Ex. 2040 at | 123.

Petitioner’s own mapping reveals the problem. The Petition identifies the
pointer’s reference frame as the claimed “spatial reference frame,” Pet. at 31; Ex.
1002, Appx. [1.a], while simultaneously identifying the combination of the pointer
and screen as the claimed “electronic device.” Pet. at 26. But these two positions
cannot be reconciled. The “electronic device” must be a single integrated device
including both a display and a motion sensor module that together undergo
“movements and rotations* within the “spatial reference frame.” Ex. 1001, 31:9-26;
Ex. 2040 at | 124.

Bassompiere’s display, however, is stationary. It is not subject to movements and
rotations in the pointer’s reference frame that Petitioner identifies as the spatial
reference frame. Ex. 2040, q 125; Pet. at 25-26; Ex. 1002, Appx. [1.pre], [1.c]. And
Bassompiere’s pointer, standing alone, cannot be the “electronic device” because it
does not include a display. Ex. 2040, | 126; Pet. at 26. Petitioner thus faces an
inescapable dilemma: the component it identifies as defining the spatial reference
frame is not the electronic device, and the components it identifies as the electronic

device do not share a common spatial reference frame.
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For these reasons, Bassompiere does not teach or suggest a “spatial reference
frame” as recited in claims 1 and 7 and required by all challenged claims. Ex. 2040,
q127.

E. BASSOMPIERE FAILS TO TEACH “RESULTANT ANGLES”

Bassompiere describes moving the pointer in the vertical plane of the screen
based on the angular velocities o, and ®,. Ex. 1006 FIG. 2, 10:27-12:9. This is true
for every embodiment in Bassompiere, including the “first variant embodiment”
where Eq. 27 is for obtaining the angular velocities ®, and ®, from a quaternion.
The Euler angle embodiment of Bassompiere utilizes pitch and roll within the state
vector but intentionally decouples cursor movements from the angles themselves.
Ex. 1006, 4:18-7:9, 14:17-19 (“compensation of the pitch and roll angles is total, the
displacement of the cursor on the screen then becomes independent of the orientation
of the device on the carrier”).

For the “first variant embodiment”, there is no teaching in Bassompiere that yaw,
pitch, and roll would be calculated at all; to the contrary, Bassompicre shows that
the angular velocities ®, and ®, are obtained directly from quaternions. Id. Eq. 27

and Claim 14 at 32:8-10.
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The angular velocities wv and ww are then obtained through the equation:

0° (0

u a),\' -
=qg® ®q Eq. 27
@ w,
@, )y

In other words, even if, as Samsung contends, a POSA were to motivated to, and
capable of modifying equations 21-23 of Bassompiere to include quaternions instead
of Euler angles, the result would not “translate the resultant angles of the resulting
deviation in the spatial reference frame into a real-time movement pattern in the
display reference frame” as recited in claim 1 and similarly in claim 7.

Petitioner and Dr. Sarrafzadeh erroneously rely on the pitch and roll angles of the
Euler angle embodiment of Bassompiere to meet this limitation. Pet. 1 at 56, Ex.
1002 at 28. Conspicuously, there is not even a single mention of Bassopmiere’s
equation 27 in the Petition or Dr. Sarrafzadeh’s declaration. As such, Petitioner and
its expert ignore one of the few quaternion equations provided in Bassompiere (i.e.,
Ex. 1006, 21:4-5 (Eq. 27)) to fit their hindsight bias.

For these reasons, Bassompiere does not teach or suggest “resultant angles” as
recited in claims 1 and 7 and required by all challenged claims.

F. BASSOMPIERE FAILS TO TEACH A “DATA ASSOCIATION MODEL”’

The Petition alleges that subtraction of terms shown highlighted in Eq. 23 of

Bassompiere’s Euler-angle embodiment discloses the ‘“data association model”
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recited in claims 3 and 9.
Ax k
Az k

There are two independent reasons why the Petitioner’s argument fails.

fk= f;+Kk(

Pet. at 57-58, 63.

First, Equation 23 belongs to Bassompiere's Euler-angle embodiment and has no
connection to quaternions. Ex. 1006, 19:9. Claims 3 and 9 require a data association
model that “determine[s] whether compensation is needed to obtain the updated
quaternion.” Ex. 1001, 32:9-17, 34:1-8. An equation that operates on Euler-angle
state vectors cannot satisfy a limitation defined in terms of quaternions. Ex. 2040, q
133.

Second, Petitioner’s own description of Equation 23 does not match what the

claims require and Samsung’s notation exposes the error. Samsung contends that
Equation 23 “determines the amount by which the £ (‘current quaternion’) must be
changed (compensated) to arrive at £ (‘updated quaternion’).” Pet. at 58. Petitioner

uses g to denote both the current and updated quaternion, rendering its own
description incoherent. Ex. 2040,  134.
For these reasons, Bassompiere does not teach or suggest “data association

model” as recited in claims 3 and 9.
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XI. PETITION PROVIDES NO MOTIVATION TO MODIFY
BASSOMPIERE

All challenged claims are patentable under 35 U.S.C. § 103 at least because all
challenged claims require an EKF implementation using quaternions and Petitioner
has failed to provide any reason or motivation to modify Bassompiere’s Euler-angle
EKF to use quaternions.

A single prior art reference can support an obviousness finding only “if it would
have been obvious to modify that reference to arrive at the patented invention.”
Arendi S.A.R.L. v. Apple Inc., 832 F.3d 1355, 1361 (Fed. Cir. 2016). That requires
a showing of a suggestion or motivation to modify the teachings of that reference to
the claimed invention.” SIBIA Neurosciences, Inc. v. Cadus Pharm. Corp., 225 F.3d
1349, 1356 (Fed. Cir. 2000). Petitioner cannot meet that standard here.

The Petition argues that a POSA would have been motivated to modify
Bassompiere's Equation 21 to substitute quaternions for Euler angles because
Bassompiere states that doing so offers “the advantage of avoiding the computations
of the sines and cosines of the pitch and roll angles that are greedy in terms of
computational power.” Pet. at 35 (citing Ex. 1006, 22:10-19). That argument fails
for six independent reasons.

First, the computational efficiency advantage of quaternions over Euler angles

was well known to a POSA long before Bassompiere. Ex. 2035, 246:7-247:5; Ex.
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2040, I 136. Bassompiere knew about quaternions but chose Euler angles when he
designed the system. A POSA reading Bassompiere would understand that choice
as deliberate, not as an oversight to be corrected. Id. Far from motivating a
modification, Bassompiere’s author's informed decision to use Euler angles would
have signaled to a POSA that they were the appropriate representation for this
system. Id.

Second, and more fundamentally, Bassompiere provides a “first variant
embodiment” including a quaternion state vector, but does not prefer this over the
disclosed Euler angle embodiment. Ex. 1006 at 20:10-21:7, 27:13-14. Dr.
Sarrafzadeh testified: “Bassompiere tells you that for any of these, you can use either
Euler angles or quaternions.” Ex. 2035, 318:8-15, 242:8-21, 255:17-21, 262:4-22.
And he admitted that “in some cases, quaternions performed easier type math. In
some cases, Euler will be easier to use, “ and that “[p]eople use [both of] them all
the time.” Ex. 2035, 245:16-246:4, 254:15-25. The Petition also argues the opposite;
converting from quaternions fo Euler angles would also have been obvious to a
POSA “because Euler angles are more intuitive.” Pet. at 54. Accordingly,
Bassompiere provides no reason to prefer quaternions over Euler angles. Ex. 2040,
qq 136-148.

Third, even if a POSA were motivated to implement Bassompiere using

quaternions, the implementation burden would have discouraged the modification.
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Implementing a quaternion-based orientation tracker requires propagating a
quaternion kinematic differential equation, a system of four coupled ordinary
differential equations that must be discretized and integrated numerically at each
timestep At, using a scheme such as fourth-order Runge-Kutta, which demands four
derivative evaluations per step. Ex. 2040,  138. The practitioner must also carefully
tune At to avoid truncation error and divergence and must normalize the quaternion
after every integration step to prevent the unit-norm constraint from drifting due to
floating-point accumulation. /d.

Dr. Sarrafzadeh admitted that implementing the quaternion kinematic equation
requires a POSA to “integrate these differential equations over a time step At: qx =
gk—1 + qr-1At followed by normalization of gk to ensure it remains a unit quaternion,
and that quaternion Jacobians “can be more complex than the same thing done with
Euler angles* and involve “a larger matrix to deal with.” Ex. 2035, 257:15-25, 298:1-
6; Ex. 1002,  67. His own declaration confirms that the quaternion Kalman gain
must be a 4x3 matrix to map three-dimensional measurements into four-dimensional
quaternion space. Ex. 1002, q 79. None of this additional overhead yields any benefit
for a system that tracks only two degrees of freedom, i.e. pitch and roll. Ex. 2040, |
140. Therefore, a POSA would have had every reason to avoid converting
Bassompiere into quaternions. Id.

Fourth, Petitioner's approach is itself evidence of hindsight bias. Bassompiere
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already includes a “first variant embodiment” built on a quaternion state vector. A
POSA working from Bassompicre's disclosure would naturally start from the
building blocks that embodiment provides: a rotation quaternion, a state vector, a
state model (Eq. 26), a measurement model vector, and Equation 27 for obtaining
angular velocities in the carrier reference frame. Ex. 1006, 20:15-21:5 (Egs. 25, 26,
27). A POSA would then work forward from those building blocks toward
Bassompiere’s stated goal: calculating angular velocities around only two axes in
the carrier reference frame. Petitioner and Dr. Sarrafzadeh do not do that.

Instead, they ignore the quaternion equations Bassompiere provides, start from
the FEuler-angle embodiment, and then wuse Dr. Sarrafzadeh's independent
engineering knowledge and adopted equations from the 846 Patent to construct a
quaternion EKF that matches the claims of the *846 Patent rather than Bassompiere’s
process. See Pet. at 35-57; Ex. 1002, ] 55-79. That backwards path from the Euler
angle embodiment, through derivations Bassompiere never performs, to a quaternion
system the claims require could only have been charted by someone already looking
at the *846 Patent. Ex. 2040, ]q 142-143. Making it textbook hindsight. /d.

Fifth, and independently, even if a POSA substituted quaternions for Euler angles
throughout Bassompiere, the modified system would still not disclose the limitations
the challenged claims require. Bassompiere and the asserted claims pursue

fundamentally different objectives. Bassompiere's goal in every embodiment,
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including the first variant quaternion embodiment, is to obtain angular velocities in
the carrier reference frame and use them to move a pointer on a stationary external
display. Ex. 1006, 21:4-5 (Eq. 27); Claim 14 at 30:8-10. To that end, Bassompiere
decouples the pointer's absolute spatial orientation from cursor movement; pitch,
roll, and yaw are not used to determine pointer orientation, and the absolute position
of the device relative to the screen is immaterial. Ex. 1006, FIG. 6.

The ’846 Patent’s claims require the opposite. They translate the “resultant
angles” (yaw, pitch, and roll) in a “spatial reference frame” into real-time movement
pattern on a display. Ex. 1001, 31:58-61, 33:13-16. Substituting quaternions for
Euler angles does not change Bassompicere's objective, which is calculating angular
velocities in a carrier reference frame; not yaw, pitch, and roll angles in the spatial
reference frame. Petitioner has therefore failed to show that even a motivated POSA
could arrive at the claimed invention by modifying Bassompicere.

Sixth, because Dr. Sarrafzadeh starts from the Euler angle embodiment, rather
than Bassompicre’s first variant embodiment, Dr. Sarrafzadeh demonstrates that
Bassopmiere does not provide enough information for a POSA to develop a
quaternion EKF. Bassompiere provides exactly 3 numbered equations for the first
variant embodiment: 25, 26, and 27. Ex. 1006 at 20-21. Equation 25 provides a
rotation quaternion which is a function of a, ul, u2, and u3; conspicuously, neither

Bassompiere nor Dr. Sarrafzadeh provide any derivations using these variables,
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demonstrating that a POSA would not know how to apply these equations. Equation
26 is a quaternion kinematic differential equation that describes the rate of change
of orientation; Petitioner mischaracterizes this as an orientation equivalent to
Equation 21 (Pet. at 37) demonstrating that Bassompiere fails to teach a POSA what
this equation is in the context of Bassompiere’s EKF. Equation 27 is provided in
Bassompiere as a final equation without any explanation of intermediate steps; Dr.
Sarrafzadeh never mentions Eq. 27 demonstrating that a POSA would not know how
to arrive at this equation. Ex. 1002, [ 57-85. These gaps in Bassompiere’s meager
quaternion description are improperly filled by Dr. Sarrafzadeh’s expert testimony.
And a reference that does not enable what it discloses cannot render a claim obvious.
See Raytheon Techs. Corp. v. Gen. Elec. Co., 993 F.3d 1374, 1381 (Fed. Cir. 2021)
(“In the absence of such other supporting evidence to enable a skilled artisan to make
the claimed invention, a standalone § 103 reference must enable the portions of its
disclosure being relied upon.”).

By any one of these six reasons, the Petition fails to demonstrate any reason to

modify Bassompiere to utilize quaternions over Euler angles. Ex. 2040, q 148.

XII. PETITION FILLS BASSOMPIERE’S GAPS WITH EXPERT
TESTIMONY

Petitioner’s theory requires building an entire quaternion EKF that does not exist

in Bassompiere. The statute is clear, an IPR “may be instituted only on a ground that
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could be raised under section 102 or 103 and only on the basis of prior art consisting
of patents or printed publications.” 35 U.S.C. § 311(b) (emphasis added). The
Board’s Trial Practice Guide reinforces this boundary: “expert testimony cannot take
the place of disclosure from patents or printed publications.” Trial Practice Guide
(2019) at 36. The USPTO’s recent memorandum to the PTAB removes any
remaining doubt: “[A]pplicant admitted prior art (AAPA), expert testimony,
common sense, and other evidence that is not ‘prior art consisting of patents or
printed publications’ (collectively ‘general knowledge’) may not be used to supply
a missing claim limitation.* Ex. 2028 (July 31, 2025 Memo) at 1; see also Arendi,
832 F.3d at 1361 (“[ClJommon sense is typically invoked to provide a known
motivation to combine, not to supply a missing claim limitation.”). The Petition
violates these principles for every challenged claim.

Because Bassompiere does not disclose a quaternion-based EKF, Dr. Sarrafzadeh
derives one from scratch based entirely on engineering knowledge that Bassompiere
never teaches. To the extent that Bassompiere includes a quaternion embodiment,
Dr. Sarrafzadeh largely ignores and mischaracterizes that embodiment in favor of
his own derivations.

The Petition asserts that “a POSA would have understood that equation 26 is a
quaternion form representation of equation 21.” Pet. at 37 (citing Ex. 1002, ] 66-

69). That assertion is incorrect. Equations 21 and 26 are fundamentally different
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mathematical objects that serve different roles in an EKF framework, they are not
equivalent representations of the same operation. Ex. 2040, ] 149-151. Equation 21
is a discrete-time update equation for Euler angles (pitch ® and roll ¥) that produces
an estimated orientation at a specific point in time. Ex. 2040 at J 150. Equation 26,
by contrast, is a quaternion kinematic differential equation that describes the rate of
change of orientation, not the orientation itself. Ex. 2040, J 151.

Dr. Sarrafzadeh concedes this distinction when he states that “Equation 21 of
Bassompiere can be expressed as the rate of change of an orientation quaternion
based on the angular velocities from a gyroscope.” Ex. 1002, | 66; Ex. 2040, 152
To convert Equation 26 into something that functions like Equation 21, a POSA
would need to discretize and integrate the equation over a timestep At, then
normalize the result to maintain the unit-norm constraint, which Dr. Sarrafzadeh
agrees are necessary. Ex. 1002, | 67. However, Bassompiere does not teach them.
Ex. 2040, q 153.

The same gap appears in Bassompiere’s measurement model. Equation 22
expresses the predicted gravity components (Ax, Ay, Az) as explicit trigonometric
functions of pitch (®) and roll (¥), written entirely in Euler angles, with no
quaternions. Ex. 1006 at 19:3; Ex. 2040, q 154. The Petition acknowledges this
absence but dismisses it because “a person of ordinary skill in the art would know

how to derive the predicted acceleration of Bassompiere in quaternion form.” Pet. at
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42. Doing so requires constructing a direction cosine matrix R(q), which is a 3x3
rotation matrix whose entries are quadratic functions of the four quaternion
components, and applying it to the gravity vector. Ex. 2040,  155. Bassompiere
never derives R(q) and never expresses predicted accelerations as functions of
quaternion components. Id. A quaternion measurement model simply does not exist
in Bassompiere. /d.

These are not isolated instances; they reflect a consistent pattern of gap-filling
throughout the Petition. In each instance where a quaternion EKF component is
absent from Bassompiere, the Petition substitutes Dr. Sarrafzadeh’s derivation for
Bassompiere’s disclosure:

Thus, a POSA would have been motivated to modify equation 21 to
include quaternions instead of Euler angles. Pet. at 35.

A POSA would have understood that equation 26 is a quaternion
form representation of equation 21. Pet. at 37.

it would have been obvious to use quaternions in place of Euler
angles. Pet. at 38.

a person of ordinary skill in the art would know how to derive the

predicted acceleration of Bassompiere in quaternion form. Pet. at
42.

While Bassompiere’s equation 23 involves Euler angles, a POSA
would have found it obvious to utilize quaternions in place of Euler
angles. Pet. at 45.

In each case, what the Petition describes is what Dr. Sarrafzadeh derives using

knowledge beyond Bassompiere, not what Bassompiere discloses or teaches. Ex.
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2040, q 157.
At deposition, Dr. Sarrafzadeh admitted that each of the following is absent from
Bassompiere:
how to convert the Euler angle-based rotation matrix on page 18
into an equivalent quaternion-based rotation matrix, Ex. 2035,
274:8-21;
the rotation matrix in quaternion form, which he described as

“knowledge that every person of ordinary skill in the art would
have,” Ex. 2035, 279:12-16;

Equations 2 through 4 of the *846 and '687 Patents, Ex. 2035,
281:16-282:9;

how to convert quaternions to Euler angles, which he called
“[bJasic knowledge,” Ex. 2035, 314:6-9;

the order of quaternion multiplication necessary to calculate a new
quaternion based on pitch and roll, Ex. 2035, 291:8-293:10; and

quaternion multiplication itself, which he characterized as “basic
knowledge, using matrix multiplication.” Ex. 2035, 301:11-14.

Each of these gaps represents nontrivial knowledge necessary for Dr.
Sarrafzadeh’s derivations that is completely absent from Bassompiere. Ex. 2040,
159. As researchers in the field have confirmed, implementing orientation tracking
using quaternions “is significantly more complex than the Kalman filter using Euler
angles.” Ex. 2027 at 1.

Accordingly, the Petition has not shown that Bassompiere discloses a quaternion
EKF. It has shown only that Dr. Sarrafzadeh could construct one using his own

independent engineering knowledge beyond what Bassompiere teaches. Ex. 2040,
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160. But expert testimony cannot supply what the prior art lacks. 35 U.S.C. § 311(b);

Ex.2028. Accordingly, all challenged claims of the *846 Patent are not unpatentable.

XIII. DR. SARRAFZADEH’S TESTIMONY IS NOT CREDIBLE.

The Board has broad discretion to weigh expert testimony, but such testimony
must rest on sufficient facts and a reliable methodology. 37 C.F.R. § 42.65(a); Fed.
R. Evid. 702. Where an expert fails to articulate or consistently apply the claim
constructions underlying his opinions, that testimony is entitled to little or no weight.
That is the case here.

First, Dr. Sarrafzadeh did not adopt or apply Petitioner's own claim construction.
In Papers 14 and 20, Petitioner represented that “axial acceleration” encompasses
linear, centrifugal, or gravitational acceleration, and clarified that Bassompiere need
not disclose all three. Paper 14 at 4; Paper 20 at 7. When asked whether he agreed,
Dr. Sarrafzadeh testified that he “need[ed] to think about it” and ‘“cannot comment

9

on that right now,” and admitted he had not analyzed whether “predicted axial
accelerations” correspond to linear, centrifugal, gravitational, or combined
acceleration for purposes of his declaration. Ex. 2035, 74:10-75:23, 123:22—-124:11.
He likewise declined to confirm agreement with Paper 20, stating only that he would
need to review the “entirety of the documents.” Id. at 89:15-90:11. An expert who

does not apply his own client's claim construction cannot reliably opine that the prior

art satisfies the claims under that construction.
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Second, Dr. Sarrafzadeh did not consider, adopt, or distinguish the constructions
Petitioner and its experts advanced in the CyWee litigation. There, Samsung argued
that a POSA would not have known whether “predicted axial accelerations” referred
to linear, centrifugal, gravitational, or combined acceleration. Ex. 2025 at 13.
Samsung's expert Mercer opined that the patent does not disclose that “predicted
axial accelerations” are gravitational accelerations and that the term must refer to a
composite of linear, centrifugal, and gravitational accelerations—not gravity alone.
Ex. 2036, 203, 262; Ex. 2037, q 954. When asked whether he agreed, Dr.
Sarrafzadeh declined, stating he would need to review the materials or had not
opined on those issues. Ex. 2035, 113:20-115:21, 154:7-15. He made no attempt to
reconcile those prior positions with his opinions here.

Third, Dr. Sarrafzadeh could not answer basic questions about the basis,
development, and consistency of his opinions. He could not recall how much he had
been paid in these IPRs, despite billing by the hour and acknowledging that such
records existed. Ex. 2035, 57:4-58:18, 59:1-12. He could not state how much
expert-witness income he earned last year, what percentage of his income came from
expert work, or his total annual income. Ex. 2035, 51:3-52:22, 53:6—14. He could
not recall how many hours he spent preparing his declarations, despite maintaining
billing records. Ex. 2035, 59:13—-60:8. When asked about the origin of the claim

constructions he applied, he could not identify whether they were developed
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independently or in consultation with counsel, Ex. 2035, 64:3-65:12, and could not
say whether he or counsel determined to apply “plain and ordinary meaning,” EX.
2035, 68:9-19. He could not recall whether he or counsel identified the Kim
reference, or what references he himself located. Ex. 2035, 70:2-15, 71:6-14. This
pattern of non-responsiveness goes to the core bases of his opinions.

Obviousness must be evaluated against properly construed claims. An expert who
cannot articulate, adopt, or consistently apply those constructions cannot provide a
reliable invalidity opinion. Where an expert cannot explain the origins, consistency,
or substance of his analysis, his testimony is entitled to little, if any, weight. 37
C.F.R. § 42.65(a).

Accordingly, the Board should give Dr. Sarrafzadeh’s testimony little or no
weight.

XIV. PETITIONER’S FILING DATE AND OBVIOUSNESS ARGUMENTS
ARE IRRECONCILABLE

Petitioner’s filing date and obviousness positions are irreconcilable. Petitioner
argues the provisional ‘558 application lacks written description for the quaternion-
based claims because it “presents no equations using quaternions.” Pet. at 73-74.
But Dr. Sarrafzadeh admitted at deposition that the quaternion equations and benefits
disclosed in Bassompiere’s would have been known by a POSA independent of

Bassompiere’s disclosures and that he “never said” a POSA could not derive
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quaternion equivalents of the Euler angle equations in the ‘558 application. Ex. 2035
at 333:4-8, 334:2-337:9. He admitted that “some Euler angles in the provisional can
certainly be converted to quaternion” and clarified that he was “not saying if you
could or could not” perform that conversion; all he was “saying is that the
provisional makes no mention of presents no equations using quaternion.” Id. A
POSA reading the provisional would therefore have possessed the same knowledge
that allegedly motivated and enabled a POSA to derive quaternion versions of
Bassompiere’s Euler angle EKF.

Petitioner cannot have it both ways. If the provisional’s Euler angle equations are
insufficient to support quaternion-based claims, then Bassompiere’s Euler angle
equations cannot render those same claims obvious for the same reason. Conversely,
if a POSA’s background knowledge is sufficient to bridge the gap from
Bassompiere’s Euler angles to the claimed quaternions, that same knowledge
bridges the identical gap in the provisional. Petitioner must pick a position and live

with its consequences on both fronts.

XV. CONCLUSION

Petitioner bears the burden to prove, by a preponderance of the evidence, that the
challenged claims are unpatentable. It has not done so for any challenged claim.
Petitioner's case rests entirely on Bassompiere, yet Bassompiere does not teach a

quaternion-based sensor fusion system, does not generate predicted axial
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accelerations from a quaternion, does not operate on a single integrated electronic
device, and does not translate device orientation into a movement pattern on a
display. These are not minor gaps; they are fundamental mismatches between the
prior art and the claimed invention. Petitioner attempts to bridge them through expert
reconstruction, but obviousness must be grounded in what the prior art actually
teaches and what a skilled artisan would have been motivated to do, not what can be
derived after the fact using the patent as a roadmap. Bassompiere itself recognized
quaternions yet deliberately implemented its system using Euler angles. A design
choice Petitioner asks this Board to undo for no apparent reason. Petitioner and their
expert ignore and mischaracterize the quaternion equations of Bassompiere, which
demonstrates that a POSTA cannot implement any quaternion-based EFK using
Bassompiere, let alone the specific quaternion-based steps required by the
challenged claims.

Petitioner's inability to articulate and consistently apply a construction of
"predicted axial acceleration" independently defeats the Petition. Without a stable
construction, Petitioner cannot establish that any prior art meets the claims under a
coherent theory.

Because Petitioner has failed to prove unpatentability by a preponderance of the

evidence, all challenged claims should be held not unpatentable.
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