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1. I, Michael I. Shamos, declare as follows in connection with the
proceedings identified above.

INTRODUCTION AND QUALIFICATIONS

2. I have been retained as an expert on behalf of Patent Owner to provide
technical analysis and opinions relating to the Petition for Inter Partes Review
(“Petition,” Paper 1) filed by Hum Industrial Technology, Inc. (“Hum” or
“Petitioner”) challenging the validity of Claims 1, 21-30, 36, and 37 (the
“Challenged Claims™) of U.S. Patent No. 10,137,915 (“the *915 Patent” or “the
Patent”). I have also been asked to provide opinions relating to the Substitute
Claims presented in Patent Owner’s Motion to Amend (“MTA”).

3. I am aware of contemporaneous litigation involving the parties in a
case styled Amsted Rail Company, Inc. v. Hum Industrial Technology, Inc. and
Brett Wilson, 4:22-cv-00445-AGF (E.D. Mo.) (the “Litigation”).

4. [ previously submitted a declaration in this matter entitled,
“Declaration of Michael I. Shamos, Ph.D. on Behalf of Patent Owner,” dated May
15,2023 (“Shamos 1,” Ex. 2001). My background, qualifications and
compensation were set forth in 44 4-14 and 21-22 of Shamos 1. The legal
principles I was asked to follow were contained in 9 25-33 of Shamos 1. The

characterization of a POSITA appears in 99 34-39 of Shamos 1. Contemporaneous
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Declaration of Michael 1. Shamos
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U.S. Patent 10,137,915
with this declaration, I am also submitting a “Declaration of Michael I. Shamos,
Ph.D. in Support Of Patent Owner’s Response” (“Shamos 2,” Ex. 2006).
5. The statements made and opinions provided in this Declaration are

based on my own personal knowledge and, if called as a witness, I could and would

testify in a manner consistent with the material in this Declaration.

6. In this Declaration, all emphasis has been added unless otherwise noted
MATERIALS CONSIDERED
7. In preparing this Declaration, I have considered all the material filed

through the date of this Declaration in this proceeding and any other materials cited
in this Declaration.

8. I have also relied on my education, skill, training, and experience in the
relevant fields of technology. I have further considered the viewpoint of a person of
ordinary skill in the art (“POSITA”) at the time of the invention of the 915 Patent.

9. I reserve the right to supplement my opinions as expressed in this
Declaration to address any new information obtained in the course of this
proceeding, or based on any new positions taken by Petitioner.

10.  Inthis Declaration, all emphasis has been added unless otherwise noted.

SUMMARY OF MY OPINIONS

11. The following table summarizes the grounds of challenge (“Grounds”)

raised in the Petition:
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Grd. | Sec. References Challenged Claims
1 | §103 |LeFebvre 1-7, 10-18, 20-22
2 | § 103 |LeFebvre in view of Barone 8,9
3 § 103 | Armitage 1,2,4,6-11,13
4 | §103 | Armitage in view of LeFebvre 3,5,12-18,20-22

12.  After areview of the Substitute Claims and the alleged prior art asserted
by Petitioner, it is my opinion that the Substitute Claims are not invalid under any
of the Grounds. My opinions, and the bases therefor, are detailed throughout this
Declaration.

I. ADDITIONAL LEGAL PRINCIPLES

13.  Counsel for Patent Owner has informed me of the legal principles that
apply to a motion to amend in an IPR.

14. 1 understand that each amendment must respond to a ground of
unpatentability raised in the Petition.

15. T understand that an amended or substitute claim cannot introduce new
matter or expand the scope of the claim being amended. Claim A expands the scope
of claim B if there is an instrumentality or process that would infringe claim A but
would not infringe claim B.

16. T understand that the full scope of an amended or substitute claim must

find written description support in the specification of the patent being amended.



Declaration of Michael 1. Shamos
In Support of Patent Owner’s Motion to Amend
U.S. Patent 10,137,915

17. I understand that a Patent Owner may only propose a reasonable

number of substitute claims.

II. WRITTEN DESCRIPTION SUPPORT FOR THE SUBTITUTE

CLAIMS

18. The tables below identifies written description support for all

limitations of the Substitute Claims.

A. Claim 38 (Substitute for claim 1, if found unpatentable)

Claim Limitation

Support for Substitute Claim 38

[[1]]38. A system for
detecting operational
anomalies on a train
consist or railcar,
comprising:

Ex. 1001 at 1:14-17 (“The present invention relates to
the field of railcar and train safety management, and is
specifically directed to a system and method for
continuously collecting and analyzing operational
parameters of railcars and train consists to detect
anomalous operating conditions.”), and 1:61-65.

(a) one or more
communication
management units
mounted on one or
more railcars;

Ex. 1001 at FIG. 1, 1:66-2:4 (*“...each railcar is
equipped with multiple wireless sensor nodes...which
are arranged in a mesh network controlled by a
communication management unit (“CMU”), usually on
the same railcar,...”), and 3:22-27.

(b) one or more
wireless sensor|[s]]
nodes located on said
one or more railcars
and

Ex. 1001 at FIG. 1, FIG. 2, 1:66-67, 4:47-49 (“A
wireless sensor node (“WSN”), shown in the drawings
as reference number 104, see, e.g., FIGS. 1 and 2,...”),
and 6:56-58 (“FIG. 5 shows an exploded view of a
second variety of WSN 104, which is preferably
mounted on the body of railcar 103.”).

configured to sense an
operational parameter
of said one or more
railcars,

Ex. 1001 at 2:4-7, 4:53-56 (“The WSN 104 is used for
sensing a parameter to be monitored (e.g. temperature of
bearings or ambient air) or status (e.g., position of a

hatch or hand brake).”), and 7:26-35 (“In broad terms,
with reference to FIGS. 1 and 2, the present invention
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provides a novel means for monitoring the performance
and operation of a railcar 103 and train consist 109. This
includes a plurality of sensors 104 deployed on the
railcars 103 in the consist 109 for sensing various
operational parameters of the railcar 103...”).

said one or more
wireless sensor|[s]]
nodes being in
communication with
said one or more
communication
management units,

Ex. 1001 at 1:66-2:4, 3:38-41 (“The CMU 101 supports
one or more WSNs 104 (defined below) in a mesh
network configuration...”), and 8:7-12 (“If an alert or
event condition is detected by a WSN 104,...a message
is forwarded by WSN 104 to CMU 101 for further
analysis and action...”).

wherein the one or
more wireless
sensor[[s]] nodes
comprise a tri-axis ene
oermeore sensor|[s]]
configured to measure
accelerations of the
railcar along a
plurality of axes
comprising a first axis
extending along a
length of the railcar, a
second axis extending
across a width of the
railcar, and a third
axis extending along a
height of the railcar;
and

Ex. 1001 at 4:56-58 (“In a preferred embodiment, each
WSN 104 is equipped with one or more
accelerometers...”), 4:65-67 (“The WSN 104 shown in
FIG. 4 is configured and tuned to detect certain kinds of
acceleration and temperature events and is typically
located on the wheel bearing fitting 111 of railcar
103,...”), 5:32-34 (“In a preferred embodiment, each
WSN 104 may have one or more accelerometers
404...”), 6:12-20 (““...the configuration of WSNs 104
may vary with respect to the number and types of
sensors. Virtually any type of sensor could be used,
including, for example,..., an accelerometer 404,...”),
13:36-51 (“One possible implementation of the analysis
system of FIG. 12 is shown in FIG. 13. Here,
accelerometer 404 passes data on to three sensor
sections. The first section 1302 selects data from the
longitudinal direction down the length of the railcar 103
and uses Longitudinal Section 1304 to extract
longitudinal impact data.... The second section 1308
selects data from the lateral direction across the railcar
103 and uses Lateral Section 1310 to extract lateral
oscillation data...The third section 1314 selects data
from the vertical direction and uses Vertical Section
1316 to extract vertical oscillation data.”).

(c) one or more sensor

Ex. 1001 at FIGS. 12-14, 13:11-24 (“With reference to
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sections that are
provided with the one
or more wireless
sensor nodes and that
comprise a plurality of
filters that are each
configured to filter at
least a portion of the
accelerations_by
receiving an output
signal directly from
the tri-axis sensor and
selecting ones of the
accelerations in the
output signal that were
measured in a
dimension represented
by a respective axis of
the plurality of axes,

FIGS. 4 and 12, a general implementation model of the
analysis system of a WSN 104 is now described. As
depicted in the preferred embodiment, the analyzed
signal (what is not filtered out by the mechanical filter
410 or potting material), originates with accelerometer

hardware 404 and is passed to one or more sensor

sections 1202, 1208 or 1214. These sensor sections
select the data to be analyzed using a digital data filter
1204, 1210 or 1216, and passes this data on to a feature
detector 1206, 1212 or 1218. Data selection can be

based on, for example, direction (e.g. vertical or

longitudinal components), frequency (e.g. high-
frequency clangs or low frequency rocking), overall

magnitude (combination of 2 or 3 directional

components), or other variations of the collected data.”),
13:36-51.

wherein said
communication
management units
perform the functions

of:

(1) collecting, from the
one or more wireless
sensor nodes, data
regarding said ene-er
moreratlear
operational
parameter[[s]]_of said
one or more railcars;

Ex. 1001 at 2:4-10 (“The wireless sensor nodes collect
data regarding various operational parameters of the
railcar and are capable of detecting certain anomalies
based on the collected data. When anomalous
operational data is detected, an alert may be raised and
the data may be communicated to the communication
management unit located on the railcar.”), 3:41-58
(“Additionally, the CMU 101 1s also a member of a
train-based mesh network 107,... The CMU 101 thus
supports four functions: ... 2) to consolidate data from
one or more WSNs 104 in the railcar-based mesh
network 105 and to apply logic to the data gathered to
generate warning alerts to a host such as a locomotive
108 or remote railroad operations center 120;...”), 4:4-8
(“The CMU 101 is capable of receiving data and/or
alarms from one or more WSNs 104...7), 9:3-7 (“The
CMU 101 must coordinate the collecting of temperature
data from all WSNs 104 in the railcar-based mesh
network 105...), 9:8-11 (“Each WSN 104 is able to
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make a determination of when to report data that may
indicate a possible event or alarm condition to CMU
101. CMU 101 is able to collect such notifications from
cach WSN 104 under its control...”).

(i1) analyzing said
collected data to detect
a [[for]] trend[[s]] or
event[[s]] indicative of
an anomalous
operational condition
of said one or more
railcars; and

Ex. 1001 at 3:41-58, 4:4-8, 8:56-62 (“In the illustrated
embodiments, the WSNs 104 do not determine if each
of the possible conditions actually exists. This
determination is preferably made at the next level up of
the hierarchy, at CMU 101, which utilizes the readings
from multiple WSN 104 to make a determination that an
actual event has occurred.”), 9:10-13 (“CMU 101 is able
to collect such notifications from each WSN 104 under
its control and coordinate the data to make a final
determination as to whether or not an event or alarm
condition actually exists.”), 9:36-43 (“In the preferred
embodiment, the logic in the CMU 101 is capable of
analyzing both acceleration and temperature events
received from each of the WSNs 104 under its control
and determining if an alarm or event condition actually
exists. It should be noted that acceleration events are
independent of temperature events and the CMU 101
may be configured to either analyze only acceleration
events, or to analyze only temperature events.”).

(111)) communicating a
message to a remote
receiver when said
trend or event is
detected.

Ex. 1001 at 3:41-58 (“Additionally, the CMU 101 is
also a member of a train-based mesh network 107,...
The CMU 101 thus supports four functions: ... 2) to
consolidate data from one or more WSNs 104 in the
railcar-based mesh network 105 and to apply logic to
the data gathered to generate warning alerts to a host
such as a locomotive 108 or remote railroad operations
center 120; ... 4) to support bi-directional
communication upstream to the host or control point,
such as a locomotive 108 and/or an off-train monitoring
and remote railroad operations center 120...”), 4:4-8,
9:49-56 (“It should be noted that when CMU 101
determines that an alarm or event has occurred, a
message is sent to the next level in the hierarchy that is
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either to a PWG 102 located elsewhere on train consist
109 or off train consist 109 to a remote railroad
operation center 120, depending upon the severity of the
event and the need to immediately address the event,
perhaps by altering the train consist’s 109 operating
condition.”).

B. Claim 39 (Substitute for claim 21, if found unpatentable)

Claim Limitation

Support for Substitute Claim 39

[[21]]39.

The system of claim
38[[1]]. wherein at least one of said
communication management units
includes at least one ef-satd
sensor|[[s]]_configured to measure

Ex. 1001 at 3:27-27 (“The CMU 101
hardware preferably includes...and,
optionally, one or more sensors,

including, but not limited to, an
accelerometer 404,...”), and 3:41-58.

accelerations of the railcar.

C. Claim 40 (Substitute for claim 22, if found unpatentable)

Claim Limitation

Support for Substitute Claim 40

[[22]]40.  The
system of claim
38[[1]]. further
comprising a powered
wireless gateway
configured to control a
train-based network
that includes said
powered wireless
gateway and a
plurality of said
communication
management units.

Ex. 1001 at 2:13-17 (“The communication management
units located on each railcar are also arranged in a mesh
network which is controlled by a powered wireless
gateway, typically located in the locomotive. This is
referred to herein as a train-based mesh network.”),
3:41-45 (*“Additionally, the CMU 101 is also a member
of a train-based mesh network 107, which consists of
the CMUs 101 from all enabled railcars 103 in the train
consist 109, controlled by a powered wireless gateway
102, typically located on a locomotive 108.”), and 4:30-
33 (“The PWG 102 controls a train-based mesh network
107 overlaid on a train consist 109, consisting of
multiple CMUs 101 from each railcar 103 in a train
consist 109.”).

D. Claim 41 (Substitute for claim 23, if found unpatentable)
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Claim Limitation

Support for Substitute Claim 41

[[23]]41.  The system of claim
38[[1]], wherein the one or more
wireless sensor nodes further
filters comprise one or more
mechanical filters that include a
resilient material configured to
filter out undesirable accelerations
from the accelerations, wherein
the one or more mechanical filters
are disposed to remove the
undesirable accelerations before
the undesirable accelerations reach
the tri-axis ene-er-mere sensor|[s]]
that is[[are]] configured to
measure accelerations.

Ex. 1001 at FIG. 4, 5:22-26 (““‘Additionally,
a mechanical filter 410 consisting of upper
sections 410 a and lower sections 410 b
further serve to mechanically filter high and
low frequency types of accelerations that
are considered noise and which are
preferably removed from the signal of
interest. Preferably, these components are
composed respectively of silicone of
durometer 70 Shore A (the upper filter
sections 410 a) and 30 Shore A (the lower
filter sections 410 b)...”), and 5:35-40
(“The tuning of WSN 104 is accomplished
by...the durometer of upper and lower

silicone mechanical filtering elements 410 a
and 410 5,...”).

E.

Claim 42 (Substitute for claim 24, if found unpatentable)

Claim Limitation

Support for Substitute Claim 42

[[24]]42.  The system of claim

38[T1]]. tuethercomprisine-one
ol -

nodes;-wherein one or more of
the wireless sensor nodes
comprise a protective housing,
wherein the tri-axis ene-er-mere
sensor|[[s]] is[[are]] mounted
within the protective housing,
wherein the protective housing

Ex. 1001 at 4:56-58 (“In a preferred
embodiment, each WSN 104 is equipped with
one or more accelerometers...”), and 5:4-19
(“The components of WSN 104 are contained
in a housing 400 having an enclosure 400 a
and an enclosure base 400 . Preferably,
housing sections 400 a, 400 5 are composed
of a hard plastic resistant to environmental
damage, such as a UV rated polymer, ¢.g., a
polycarbonate/ABS blend, and when fully
assembled is weatherproof. After the various
components are installed within the housing
as described below, a potting material (not
shown) is provided through openings in the
housing 400 to isolate, encapsulate and
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comprises a potting material
configured to tune the wireless
sensor nodes by absorbing at
least a portion of undesirable
accelerations.

environmentally seal the components
within... It has been found that the particular
potting material used is also critical in the
proper tuning of the WSN 104 to detect
various types of accelerations.”).

F. Claim 43 (Substitute for claim 25, if found unpatentable)

Claim Limitation

Support for Substitute Claim 43

[[25]]43. The system
of claim 38[[1]], further

senser-nodes;-wherein one or
more of the wireless sensor
nodes comprises a
microprocessor configured to
execute firmware to control
operation of the one or more of
the wireless sensor nodes,
wherein the firmware comprises
one or more software filters
configured to isolate one or
more types of accelerations.

Ex. 1001 at FIG. 4, 5:35-42 (“The tuning of
WSN 104 is accomplished by...software
filtering performed by software executing on a
processor on main PC board 402 a. The
software filter used is a digital filter to
decrease noise from unwanted acceleration
frequencies and increase signals from
acceleration frequencies of interest.”), 6:28-36
(“Electrical circuitry is provided for the
operation of WSN 104. The electrical circuitry
includes the components and wiring to operate
and/or receive and process the signals from the
sensors. This can include, but is not limited to,
analog and digital circuitry, CPUs, processors,
circuit boards, memory, firmware, controllers,
and other electrical items, as required to
operate the accelerometers and temperature

sensors 406 and to process the information as
further described below.”).

G. Claim 44 (Substitute for claim 26, if found unpatentable)

Claim Limitation

Support for Substitute Claim 44

[[26]]44. The system
of claim 38[[1]], wherein
the one or more wireless

Ex. 1001 at FIG. 4, and 5:22-26 (““‘Additionally, a
mechanical filter 410 consisting of upper sections
410 a and lower sections 410 b further serve to

10
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sensor nodes filters
further comprise one or
more mechanical filters.

mechanically filter high and low frequency types of
accelerations that are considered noise and which are
preferably removed from the signal of interest.”).

H.

Claim 45 (Substitute for claim 29, if found unpatentable)

Claim Limitation

Support for Substitute Claim 25

[[29]]145. The system of claim
38[[1]]. wherein said remote
receiver 1S located off-train.

here)

Ex. 1001 at 3:45-58. See Claim 38, above,
specifically element (c)(iii) (incorporated

I. Claim 46 (Substitute for claim 30, if found unpatentable)

Claim Limitation

Support for Substitute
Claim 30

[[30]]46. A method for detecting operational
anomalies on a train consist or railcar comprising
the steps of:

Ex. 1001 at 1:14-17, 1:61-
65. See Claim 38
preamble, above
(incorporated here).

sensing, by a ene-erere tri-axis sensor|[[s]] of one
or more wireless sensor nodes located on one or
more railcars, one or more operational parameters of
the one or more railcars, wherein the one or more
operational parameters comprise one or more
accelerations and the tri-axis sensor 1s configured to
measure accelerations of the ene-er-meore railcar[[s]]
along a plurality of axes comprising a first axis
extending along a length of the railcar, a second axis
extending across a width of the railcar, and a third
axis extending along a height of the railcar;

Ex. 1001 at FIG. 1, FIG.
2, 1:66-67, 2:4-7, 4:53-56,
4:56-58, 4:65-67, 5:32-34,
7:26-35, 13:36-51. See
Claim 38 above
(incorporated here).

filtering, by each of a plurality of ene-ermere filters
of one or more sensor sections that are provided
with the one or more wireless sensor nodes, at least
a portion of the accelerations_by receiving an output
signal directly from the tri-axis sensor and selecting

Ex. 1001 at FIGS. 12-14,
13:11-24, 13:36-53. See
Claim 38, above
(incorporated here).

11
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ones of the accelerations in the output signal that
were measured in a dimension represented by a
respective axis of the plurality of axes; and

by one or more communication management units
associated with the one or more railcars:

collecting, from the one or more wireless sensor
nodes, data regarding said ene-or-mereratlear
operational parameters_of said one or more railcars;

Ex. 1001 at 2:4-10, 3:45-
51, 4:4-8, 9:3-7, 9:8-11.
See Claim 38, above
(incorporated here).

analyzing said collected data to detect a[[for]]
trend[[s]] or event[[s]] indicative of an anomalous
operational condition_of said one or more railcars;
and

Ex. 1001 at 3:45-51, 4:4-
8, 8:56-62, 9:10-13, 9:36-
43. See Claim 38, above
(incorporated here).

communicating a message to a remote receiver

Ex. 1001 at 3:41-58, 4:4-

when said trend or event is detected.

8, 9:49-56. See Claim 38,
above (incorporated here).

J. Claim 47 (Substitute for claim 36. if found unpatentable)

Claim Limitation

Support for Substitute Claim 36

[[36]]47. A system for detecting
operational anomalies on a railcar that is part
of a train consist comprising:

Ex. 1001 at 1:14-17, 1:61-65.
See Claim 38 and Claim 46
preambles, above (both
incorporated here).

(a) at least one communication management
unit (CMU) mounted on the [[a ]]railcar in
said train consist;

Ex. 1001 at FIG. 1, 1:66-2:4,
3:22-27. See Claim 38, above
(incorporated here).

(b) at least two wireless sensor[[s]] nodes
located on the [[said ]]railcar and[[for]]
configured to sense operational parameters of
the railcar, said wireless sensor[[s]] nodes
being in communication with said
communication management unit, wherein the
at least twoene-er-mere wireless sensor|[s]]

Ex. 1001 at FIG. 1, FIG. 2,
1:66-2:4, 2:4-7, 3:38-41, 4:53-
56, 4:56-58, 4:65-67, 5:32-34,
7:26-35, 8:7-12, 13:36-51. See
Claim 38 and Claim 46, above
(both incorporated here).

12
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nodes comprise a tri-axis ene-or-more
sensor[[s]] configured to measure
accelerations of the railcar along a plurality of
axes comprising a first axis extending along a
length of the railcar, a second axis extending
across a width of the railcar, and a third axis
extending along a height of the railcar; and

(c) one or more sensor sections that are
provided with the one or more wireless sensor
nodes and that comprise a plurality of filters
that are each configured to filter at least a
portion of the accelerations by receiving an
output signal directly from the tri-axis sensor
and selecting ones of the accelerations in the
output signal that were measured in a
dimension represented by a respective axis of
the plurality of axes,

Ex. 1001 at FIGS. 12-14, 13:11-
24, 13:36-53. See Claim 38 and
Claim 46, above (both
incorporated here).

wherein said communication management unit
performs the following functions:

(1) receiving data from said at least two
wireless sensor|[[s]].nodes;

Ex. 1001 at 2:4-10, 3:45-51,
4:4-8, 9:3-7, 9:8-11. See Claim
38 and Claim 46, above (both
incorporated here).

(11) drawing inferences from the data received
from at least two wireless efthe sensor|[s]]
nodes regarding the performance of the
railcar; and

Ex. 1001 at 3:45-51, 4:4-8,
8:56-62, 9:10-13, 9:36-43. See
Claim 38 and Claim 46, above
(both incorporated here).

(i11) communicating a message to a remote
receiver when an anomaly is detected.

Ex. 1001 at 3:41-58, 4:4-8,
9:49-56. See Claim 38 and
Claim 46, above (both
incorporated here).

K.

Claim 48 (Substitute for claim 37, if found unpatentable)

Claim Limitation

Support for Substitute Claim 37

13
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[[37]]48.  The system of claim
47[[36]], wherein said tri-axis
sensors comprise accelerometers
positioned at different locations
of the railcar,

Ex. 1001 at FIG. 1, FIG. 2, 1:66-2:4, 4:56-
58, 4:65-67, 5:32-34, 7:26-35. See Claims
38,42, 46, and 47, above, (all incorporated
here).

wherein said step of drawing
inferences comprises the

comparison of data from twe-er
mere-ofsaid accelerometers,

Ex. 1001 at 14:10-19 (“When a derailment
occurs, the wheels of one or more axles fall
off the rails and run along the track bed. The
rough nature of the track bed causes the
derailed wheels to experience high-energy
vertical accelerations for the duration of the
derailment. In a preferred embodiment, a
derailment is readily identified by
calculating the RMS value of a series of
consecutive vertical acceleration
measurements and comparing the result with
a threshold. If the CMU sees such data from
the WSNs on both sides of the same axle,
this could indicate a derailment.”).

wherein said accelerometers are
positioned on the railcar to
provide data for carrying out one
or more of the following
functions:

1) compare accelerations from one
railcar wheel with that of another
railcar wheel on the same axle but
opposite side of the railcar,

Ex. 1001 at FIG. 1, FIG. 2, 1:66-2:4, 4:56-
58. See Claims 38, 42, 46, and 47, above, (all
incorporated here).

11) compare accelerations from
one railcar wheel with that of at
least one other wheel on the same
side of said railcar, and

Ex. 1001 at 14:10-19. See Claims 38, 42, 46,
and 47, above, (all incorporated here).

111) compare accelerations from
one railcar wheel with that of at
least one other railcar wheel on

Ex. 1001 at 9:30-35 (““Additionally, CMU
101 may also monitor WSNs 104 installed
on other railcars 103 such as in the case
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the same side of said one railcar
wheel and which other wheel is
on another railcar of the same
train consist.

where railcar 103 may consist of one or
more individual railcars 103 which are
permanently connected together.”), 9:36-43,
9:59-66 (“Derailment—A derailment event
1s regarded as a high priority type of event
and is an example of the type of events that
can be analyzed by the illustrated
embodiment. When a derail message is
received from a WSN 104, the CMU 101
starts a derailment processing timer and also
immediately generates a possible derailment
message to the PWG 102. CMU 101 then
waits to determine if any other WSNs 104
are generating derailment messages.”),
10:29-37 (“Vertical Impact—A vertical
impact message is regarded as a medium
priority type of event. When a vertical
impact event is received from a WSN 104,
CMU 101 starts a vertical impact processing
timer during which CMU 101 waits to see if
any other vertical impact events are received
from other WSN 104s. Depending on which
side of the railcar 103 vertical impact
messages are being generated, it can be
determined, for example, that a broken rail
or other track condition may exist.”).

III. SUBSTITUTE CLAIMS 38 THROUGH 48 ARE PATENTABLE

OVER LEFEBVRE, ARMITAGE, BARONE, AND/OR

WINFREE.ALONE OR IN COMBINATION

19. Iam not aware of any prior art that would anticipate or render obvious

proposed substitute claims 38 through 48. Further, substitute claims 38 through 48

find written description support in Provisional Application 61/920,700 (Ex. 1002 at
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113-34, the “*700 Provisional”), filed December 24, 2013, to which the 915 Patent
claims priority and incorporates by reference in its entirety.
A. Independent Substitute Claim 38
20. Independent Substitute Claim 38 corresponds to claim 1 of the
Challenged Claims. It further limits element (b) to wireless sensor node(s)
(WSN(s)) located on said railcar(s) and configured to sense an operational
parameter of said railcar(s), wherein the WSN(s) comprise(s) a tri-axis sensor
configured to measure accelerations of the railcar along a plurality of axes
comprising a first axis extending along a length of the railcar, a second axis
extending across a width of the railcar, and a third axis extending along a height of
the railcar; and limits element (c) to one or more sensor sections that are provided
with the WSN(s) and that comprise a plurality of filters that are each configured to
filter at least a portion of the accelerations by receiving an output signal directly
from the tri-axis sensor and selecting ones of the accelerations in the output signal
that were measured in a dimension represented by a respective axis of the plurality
of axes. Support for these elements, as well as the remainder of the limitations of
substitute claim 38 are provided in the portions of Ex. 1001 which are identified
above in the claim table above.

21.  Petitioner does not rely on Winfree as disclosing any limitation of

claim 1, but only relies on Winfree for dependent claims 23 and 26. Pet. at 6.
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Further, Winfree fails to teach all the limitations of claim 38. For example,
Winfree, which is entitled, “Mechanical Filters for Sensors,” does not teach
software or digital filters.

22. Petitioner asserts that Armitage discloses: (1) sensor nodes 121-124
located on railway car(s); and (2) accelerometer data is sampled at the CMU level.
Pet. at 23-25. However, limitations (b) and (c) of claim 38 are not disclosed by
Armitage. While Armitage states in [0045] that a 3D accelerometer can be used to
monitor axial vibration, Armitage explicitly limits this monitoring along a single
axis (e.g., z-axis). Vibrations along the other two axes (e.g., x-axis (radial) and y-
axis (vertical)) are ignored. Id. Therefore, the sensor is not tri-axial. A POSITA
would reasonably understand that only single-axial vibrations are extracted from
the output signal of the 3D accelerometer. The radial and vertical vibrations are not
extracted from the output signal of the 3D accelerometer since they are “ignored.”
Armitage’s express ignoring of radial and vertical acceleration is an express
teaching away from the sensor system as recited in claim 38 which includes a
plurality of filters as defined (e.g., a filter for extracting axial accelerations, a filter
for extracting radial accelerations, and a filter for extracting vertical accelerations).

23.  Petitioner asserts that LeFebvre discloses sensors 5 configured to

measure accelerations. Pet. at 52. However, LeFebvre is silent as to the type of

accelerometer used as sensor 5 to measure the acceleration. Thus, LeFebvre does
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not expressly or inherently teach a WSN comprising a tri-axis sensor as recited in
claim 38 and/or the sensor system as recited in claim 38, which includes the recited
plurality of filters. Although LeFebvre does state in [0037] that the data control
unit 23 may contain a triaxial accelerometer, Petitioner does not argue that the data
control unit 23 corresponds to the sensor node of claim 1 (the data control unit is
not mentioned at all by Petitioner in Ground 1), but instead to the communication
management unit of dependent claim 2. Pet. at 44, 61.

24.  Petitioners assert that Barone shows filtering acceleration data. Pet. at
27-29. However, the disclosure of Barone is limited to accelerometer 171, 470,
279. Ex. 1007, [0024], [0026], [0109], [0291], [0302]. The accelerometer is
implemented via two single-axis MEMS accelerometer devices — one for the x-axis
(i.e., lateral axis or longitudinal axis) and one for the y-axis (i.e., horizonal axis or
vertical axis). Ex. 1007, [0109]. Because LeFebvre does not disclose the type of
accelerometer used as sensor 5, the LeFebvre/Barone combination would only
include Barone’s accelerometer 171, 470, 279, which is implemented via two
single-axis MEMS accelerometer devices — one for the x-axis (i.e., lateral axis or
longitudinal axis) and one for the y-axis (i.e., horizonal axis or vertical axis).

Therefore, the combination of either Armitage and/or Lefebvre with Barone does

not include a WSN comprising a tri-axis sensor and a plurality of filters configured
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as in claim 38, and, therefore, Barone fails to cure the deficiencies of Armitage
and/or LeFebvre.
B. Independent Substitute Claim 46
25. Independent Substitute Claim 46 corresponds to claim 30 of the '915
Patent. It further limits: (1) the sensor to a tri-axis sensor of WSN(s) that is
configured to measure accelerations of the railcar along a plurality of axes
comprising a first axis extending along a length of the railcar, a second axis
extending across a width of the railcar, and a third axis extending along a height of
the railcar; and (2) the filtering to at least a portion of the accelerations by receiving
an output signal directly from the tri-axis sensor and selecting ones of the
accelerations in the output signal that were measured in a dimension represented by
arespective axis of the plurality of axes. Thus, claim 46 is limited in a similar manner
to independent Substitute Claim 38. Therefore, claim 46 is not taught by Lefebvre,
Armitage, Barone, and/or Winfree, alone or in combination, for the reasons set forth
above regarding claim 38.
C. Independent Substitute Claim 48
26. Independent Substitute Claim 48 corresponds to claim 36 of the '915
Patent. It further limits element (b) to require at least two WSNs located on the

railcar and configured to sense operational parameters of the railcar, said WSNs

being in communication with said communication management unit, wherein the at
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least two WSNs comprise a tri-axis sensor configured to measure accelerations of
the railcar along a plurality of axes comprising a first axis extending along a length
of the railcar, a second axis extending across a width of the railcar, and a third axis
extending along a height of the railcar; and limits element (c) to sensor section(s)
that are provided with the WSN(s) and that comprise a plurality of filters that are
each configured to filter at least a portion of the accelerations by receiving an output
signal directly from the tri-axis sensor and selecting ones of the accelerations in the
output signal that were measured in a dimension represented by a respective axis of
the plurality of axes. Thus, claim 47 is limited in a similar manner to independent
Substitute Claim 38. Therefore, claim 47 is not taught by Lefebvre, Armitage,
Barone, and/or Winfree, alone or in combination, for the reasons set forth above

regarding claim 38.

CONCLUDING STATEMENT

27. Relying on my education, experience, skill, and training in the relevant
field of art, and after reviewing the materials identified above, it is my opinion that
the Substitute Claims find written description support in the *915 Specification and
700 Provisional. Further, the Substitute Claims are patentable over the prior art
applied in the Petition.

28.  In signing this declaration, I recognize that the declaration will be filed

as evidence in a contested case before the Patent Trial and Appeal Board of the
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United States Patent and Trademark Office. I also recognize that I may be subject

to cross-examination in the case and that cross-examination will take place within

the United States. If cross-examination is required of me, I will appear for cross-

examination remotely within the United States during the time allotted for such
cross-examination at a time and place agreed by counsel.

29. I reserve the right to supplement my opinions in the future to respond
to any arguments that Petitioner raises and to take into account new information as
it becomes available to me.

30. Ideclare that all statements made herein of my own knowledge are true
and that all statements made on information and belief are believed to be true, and
further that these statements were made with the knowledge that willful false

statements and the like so made are punishable by fine or imprisonment, or both,

under Section 1001 of Title 18 of the United States Code.

Executed November 2, 2023 at Pittsburgh, PA.

Sl oo //W

Michael I. Shamos
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