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DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

The ’915 Patent

2

System and Method for Detecting Operational 
Anomalies in Train Consists and Railcars



The ’915 Patent

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 3

EX1001, Abstract; Petition, p. 7



The ’915 Patent

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 4

Petition, pp. 7-8; EX1001 at 1:21-28, 1:59-65, 1:13-17, 1:66-2:4, 
1:22-36, 2:4-25, 17:48-22:37, 2:32-41, Figs. 1-2

• The ’915 Patent provides an alleged solution to problems with prior 
art wayside detectors



Specification of the ’915 Patent

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 5

EX1001, Fig. 2; Petition, pp. 7-8

• Wireless Sensor Nodes (WSN)

• Communication Management Units 
(CMU)

• Powered Wireless Gateway (PWG)

• Remote Railroad Operations 
Center/Remote Servers 



Specification of the ’915 Patent

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 6

EX1001 at 5:23-32, 5:33-42; Institution Decision, p. 27; 
Reply, p. 15, n.5; EX1025, ¶¶ 4-6

• The ’915 Patent teaches standard mechanical and digital/software 
filters to filter data:



• Digital data filters “select” the data to be analyzed:

Specification of the ’915 Patent

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 7

EX1001, 13:11-24, Fig. 12; Reply, pp. 1, 4-9, 22; EX1025, ¶¶ 5-6



Specification of the ’915 Patent

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 8

EX1001 at 13:36-56, Fig. 13; Reply, pp. 5-6; EX1025, ¶¶ 5-6



Specification of the ’915 Patent

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 9

EX1001 at 13:57-14:9, Fig. 14; Reply, pp. 6-7, 22; EX1025, ¶¶ 5-6



Independent Claim 1

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 10

EX1001, Claim 1



Independent Claims 30 and 36

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 11

EX1001, Claims 30, 36



• Claims allowed when “filter” 
limitations added to independent 
claims.

Prosecution History

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 12

EX1002, p. 531; Petition, pp. 9-10



Independent Claim 1, 30, and 36:

• Limitation 1(d): “(c) one or more filters configured to filter at 
least a portion of the accelerations”

• Limitation 30(c): “filtering, by one or more filters, at least a 
portion of the accelerations”

• Limitation 36(d): “(c) one or more filters configured to filter at 
least a portion of the accelerations”

Limitations in Dispute

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 13

EX1001 at Claims 1, 30, 36



• Claim 25: The system of claim 1, further comprising one or more 
wireless sensor nodes in communication with at least one of the 
communication management units, 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.

• Claim 28: The system of claim 1, wherein the one or more filters 
comprise one or more digital filters.

Limitations in Dispute

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 14

EX1001 at Claims 25, 28



DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Asserted Prior Art

15



• U.S. Patent Publication No. 2011/0282540 (“Armitage”)

• U.S. Patent Publication No. 2007/029884 (“Barone”)

• U.S. Patent Publication No. 2007/0152107 (“LeFebvre”)

• U.S. Patent No. 7,706,213 (“Winfree”)

Prior Art References

16DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE

EX1005; EX1006; EX1007; EX1008



Armitage - U.S. Patent Pub. No. 2011/0282540

17DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE

EX1006, Abstract, Fig. 1; 
Petition, pp. 10-11; EX1003, ¶ 49



Barone - U.S. Patent Pub. No. 2007/029884

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 18

EX1007, Abstract, Fig. 1; 
Petition, pp. 11-12; EX1003, ¶¶ 50-51 



LeFebvre - U.S. Patent Pub. No. 2007/0152107 

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 19

EX1005, Abstract, Fig. 1;
Petition, p. 13; EX1003, ¶¶ 52-53 



Winfree - U.S. Patent No. 7,706,213 

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 20

EX1008, Abstract, Fig. 1;
Petition, p. 14; EX1003, ¶ 54 



DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Grounds of 
Unpatentability

21



• Ground 1: Claims 1, 22, 24-25, 27-30, 36, and 37 are unpatentable under 35 U.S.C. § 103(a) in view 
of Armitage and Barone

• Ground 2: Claim 21 is unpatentable under 35 U.S.C. § 103(a) in view of Armitage, Barone, and LeFebvre

• Ground 3: Claims 23 and 26 unpatentable under 35 U.S.C. § 103(a) in view of Armitage, Barone, and 
Winfree

• Ground 4: Claims 1, 21-22, 25, 27-30, 36, and 37 are unpatentable under 35 U.S.C. § 103(a) in view 
of LeFebvre and Barone

• Ground 5: Claims 24 and 37 are unpatentable under 35 U.S.C. § 103(a) over LeFebvre in view of 
Barone and Armitage

• Ground 6: Claims 23 and 26 are unpatentable under 35 U.S.C. § 103(a) over LeFebvre in view of 
Barone and Winfree

Grounds of Unpatentability

22DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE

Petition, pp. 5-6



• Ground 1 (Armitage + Barone): 
• Independent claims 1, 30, and 36 (filter)

• Dependent claim 25 (software filter)

• Dependent claim 28 (digital filter)

• Ground 4 (LeFebvre + Barone): 
• Independent claims 1, 30, and 36 (filter)

• Dependent claim 25 (software filter)

• Dependent claim 28 (digital filter)

Grounds and Claims in Dispute

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 23



DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Ground 1: 
Obviousness in view 
of Armitage and 
Barone

24



Independent Claim 1

25DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE

EX1001 at Claim 1

Claim Designation Claim Language

Claim 1 Preamble
(Limitation 1(a))

A system for detecting operational anomalies on a train consist or railcar comprising:

Limitation 1(b) (a) one or more communication management units mounted on one or more railcars;

Limitation 1(c) (b) one or more sensors located on said one or more railcars configured to sense an operational 
parameter of said one or more railcars, said sensors being in communication with said one or 
more communication management units, wherein the one or more sensors comprise one or 
more sensors configured to measure accelerations of the railcar; and

Limitation 1(d) (c) one or more filters configured to filter at least a portion of the accelerations,

Limitation 1(e) wherein said communication management units perform the functions of:
(i) collecting data regarding said one or more railcar operational parameters;

Limitation 1(f) (ii) analyzing said collected data for trends or events indicative of an anomalous operational 
condition; and

Limitation 1(g) (iii) communicating a message to a remote receiver when said trend or event is detected.



Independent Claims 30 and 36

26DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE

EX1001, Claim 30

Claim 
Designation

Claim Language

Claim 30 Preamble
(Limitation 30(a))

A method for detecting operational anomalies on a 
train consist or railcar comprising the steps of:

Limitation 30(b) sensing, by one or more sensors 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 of the one or more railcars;

Limitation 30(c) filtering, by one or more filters, at least a 
portion of the accelerations; and

Limitation 30(d) by one or more communication management units 
associated with the one or more railcars: collecting 
data regarding said one or more railcar operational 
parameters;

Limitation 30(e) analyzing said collected data for trends or events 
indicative of an anomalous operational condition; 
and

Limitation 30(f) communicating a message to a remote receiver 
when said trend or event is detected.

Claim 
Designation

Claim Language

Claim 36 Preamble
(Limitation 36(a))

A system for detecting operational anomalies on a railcar that is 
part of a train consist comprising:

Limitation 36(b) (a) at least one communication management unit (CMU) 
mounted on the a railcar in said train consist;

Limitation 36(c) (b) at least two sensors located on the said railcar for 
configured to sense operational parameters of the railcar, said 
sensors being in communication with said communication 
management unit, wherein the one or more sensors comprise 
one or more sensors configured to measure accelerations of the 
railcar; and

Limitation 36(d) (c) one or more filters configured to filter at least a 
portion of the accelerations,

Limitation 36(e) wherein said communication management unit performs the 
following functions:
(i) receiving data from said sensors;

Limitation 36(f) (ii) drawing inferences from the data received from at least two 
of the sensors regarding the performance of the railcar; and

Limitation 36(g) (iii) communicating a message to a remote receiver when an 
anomaly is detected.

EX1001 at Claims 30, 36



• Patent Owner does not dispute Armitage teaches every 
limitation of the independent claims except for the “filter” 
limitation.

• Armitage and Barone both teach ways to filter acceleration 
data from an accelerometer.

Independent Claims 1, 30 and 36

27DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE

EX1001 at Claims 1, 30, 36; Petition, pp. 25-29; 
Response, pp. 5-16; Reply, pp. 3-20; 

EX1003, ¶¶ 66-67, 76-82; EX1025, ¶¶ 7-9, 13-16 



Armitage

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 28

Petition, p. 22; EX1003, ¶¶ 69-71; EX1006, 
Figs. 1, 3, 5, ¶¶ [0012], [0014], [0020]

Claim 1 Preamble 
(Limitation 1(a))

A system for detecting operational anomalies on a train consist or railcar 
comprising:

• Armitage teaches a “railway car 
monitoring system 100,” which 
includes a “railway car 110” and 
“sensor nodes 121-124” with a 
wireless transceiver for 
communication with “control 
node 130.” 



Armitage

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 29

Petition, p. 23; EX1003, ¶ 72; EX1006, Figs. 1, 3, 5, 
[0004], [0012], [0014], [0017], [0020], [0026], [0036], [0038]

Limitation 1(b) (a) one or more communication management units mounted on one or more 
railcars;

• Armitage teaches one or more 
“control nodes 130” (i.e., a 
communication management unit) 
coupled to one or more railway cars.

• Armitage’s “control nodes” 
communicate with the “sensor 
nodes” and “collection network” 
over wireless network.



Armitage

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 30

Limitation 1(c) (b) one or more sensors located on said one or more railcars configured to sense an operational 
parameter of said one or more railcars, said sensors being in communication with said one or 
more communication management units, wherein the one or more sensors comprise one or more 
sensors configured to measure accelerations of the railcar; and

• Armitage teaches a plurality of “sensors 
nodes 121-124” mounted on railway cars, 
which contain a “sensor portion” that may 
comprise a “three-dimensional 
accelerometer,” that communicate with the 
control node (i.e., communication 
management unit”).

Petition, pp. 23-25; EX1003, ¶¶ 73-75; EX1006, Figs. 1, 3, 5, [0004], [0012], 
[0014], [0021], [0027], [0033], [0045], [0046], [0054], [0056]



Armitage

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 31

Petition, pp. 30-34; EX1006, Fig. 1, [0004],  [0012], 
[0016], [0019], [0020], [0028]-[0030], [0028]-[0040], 

[0042], [0045], [0090]; EX1003, ¶¶ 84-90  

Limitation 
1(e)

wherein said communication 
management units perform the 
functions of: (i) collecting data 
regarding said one or more railcar 
operational parameters;

Limitation 
1(f)

(ii) analyzing said collected data for 
trends or events indicative of an 
anomalous operational condition; and

Limitation 
1(g)

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



Armitage teaches the claimed “filter”

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 32

Petition, pp. 25-27; Reply, pp. 3-4; EX1001 at 13:11-24; 
EX1003, ¶¶ 78-79; EX1025, ¶¶ 4-6

Limitation 1(d) (c) one or more filters configured to filter at least a portion of the accelerations;

• The ’915 Patent’s “digital data 
filter” filters data by selecting 
certain data to be analyzed and 
ignoring other data collected by 
the sensors of the WSN.



Armitage teaches the claimed “filter”

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 33

• Figure 13 is “[o]ne possible implementation” of Figure 12:

EX1006, Figs. 12-13; Reply, p. 5; EX1025, ¶ 5



Armitage teaches the claimed “filter”

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 34

• The first section 1302 “selects data from the longitudinal 
direction” (i.e., the x-axis) using “Longitudinal Section 1304 
to extract longitudinal impact data” = Filter to select 
accelerations along the x-axis and ignore 
accelerations along the y- and z-axes.

• The second section 1308 “selects data from the lateral 
direction” (i.e., the z-axis) using “Lateral Section 1310 to 
extract lateral oscillation data” = Filter to select 
accelerations along the z-axis and ignore 
accelerations along the x- and y-axes.

• The third section 1314 “selects data from the vertical 
direction” (i.e., the y-axis) using “Vertical Section 1316 to 
extract vertical oscillation data” = Filter to select 
accelerations along the y-axis and ignore 
accelerations along the x- and z-axes.

EX1006 at 13:36-56; Petition, pp. 25-27; 
Reply, pp. 3-6; EX1025, ¶¶ 4-6 



Armitage teaches the claimed “filter”

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 35

• Paragraph 45 of Armitage describes the same filtering of 
acceleration data along the x-, y-, and z-axes

• Three-dimensional accelerometer

• “In some examples, axial vibration is monitored along 
a single axis, such as a z-axis aligned with the axle of a 
particular wheel or wheel assembly, and vibrations in 
other axes are ignored, such as radial axes including an 
x-axis aligned with the horizontal and a y-axis aligned with 
the vertical …”

• Selecting axial vibration data (z-axis) and ignoring radial 
vibration data (x- and y-axis) can indicate wheel flat 
conditions 

EX1006, ¶ [0045]; Petition, pp. 25-29; Reply, pp. 6-7; 
EX1003, ¶¶ 66-67, 76-82; EX1025, ¶¶ 7-9 



Armitage teaches the claimed “filter”

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 36EX1003, ¶¶ 78-79; 
Petition, pp. 25-29; 

EX1009 



• A PHOSITA would understand the 
“examples” of monitoring z-axis 
accelerations are merely “examples” for 
detecting wheel damage. 

• A PHOSITA would understand 
Armitage’s system would also monitor 
accelerations on the x- and y-axes to 
detect other railcar conditions. 

Armitage teaches the claimed “filter”

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 37

EX1025, ¶ 9; Petition, pp. 25-27; Reply, pp. 6-7; 
EX1003, ¶ 76; EX1025, ¶¶ 7-8 



• Claim 1 requires:
• “one or more sensors configured to measure accelerations of the railcar” 

AND

• “one or more filters configured to filter at least a portion of the accelerations”

• Nothing requires filtering accelerations before or after they are measured
• “the accelerations” refers to “accelerations of the railcar”

• claim language does not require filtering of “measured” accelerations

The claims are not limited to filtering accelerations only 
after they are sensed by an accelerometer

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 38

Reply, pp. 8-10; EX1025, ¶¶ 11-12; 
EX1001 at claims 1, 26, 30, 36, 13:13-18



• Patent Owner’s claim construction 
argument would exclude a preferred 
embodiment.

• Specification contemplates filtering 
both before and after data 
collection.

• There is no reasonable argument 
claim 26 is a draftsman’s error. 

The claims are not limited to filtering accelerations only 
after they are sensed by an accelerometer

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 39

Patent Owner wants to rewrite the entire claim: 
26. The system of claim 1, further comprising one 
or more mechanical filters. 

Reply, pp. 8-10; EX1025, ¶¶ 11-12; 
EX1001 at claims 1, 26, 30, 36, 13:13-18



• Alternatively, a PHOSITA would have been motivated to use the data filtering of 
Barone in Armitage’s system.

• Barone was introduced in Ground 1 to the extent Armitage does not explicitly teach “a 
filter” or “a filter” located in the “sensor node” (in contrast to the CMU/“control node”).

• “A PHOSITA would understand it is general knowledge filtering means excluding or amplifying certain 
ranges of data (or signals) within a data set—and would require an actual filter to achieve said filtering. 
EX1003, ¶ 66. To the extent Armitage does not explicitly disclose a filter, Barone shows filtering 
accelerations with an electronic or digital filter was well-known in the art and conventionally used in the field at 
the time of the invention. EX1003, ¶ 66; EX1007, Fig. 8, ¶¶ [0114]-[0115], [0150], [0172]- [0185].” Petition, pp. 20-21; 
see also id at 27.

• “The filtering in Barone occurs in the sensor. EX1003, ¶ 80; EX1006, ¶¶ [0114]-[0115], Fig. 8. A PHOSITA 
would have understood filtering of data can take place anywhere in the system—including in either the 
CMU or sensor. EX1003, ¶ 80. Further, a PHOSITA would understand various considerations impact where the 
filtering takes place in a data processing system. Id.” Petition, pp. 27-28.

Barone also teaches the claimed “filter”

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 40



• No dispute Barone teaches filtering data generally or electronically. 

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 41

Barone also teaches the claimed “filter”

EX1007, ¶¶ [0114], [0176]; 
Petition, pp. 27-29; Reply, pp. 10-14



Barone also teaches the claimed “filter”

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 42

• The ’915 Patent teaches filtering 
can be based on direction and 
frequency.

• Armitage teaches data filtering 
based on direction.

• Barone teaches data filtering 
based on frequency.

Reply, pp. 19-20; Petition, pp. 25-29; EX1006, ¶ [0045]; 
EX1007, ¶¶ [0172]-[0185], [0221]-[0222]; EX1003, ¶¶ 76, 80-81; 

EX1025, ¶¶ 26-27; EX1001 at 13:11-24



• Both Armitage and Barone teach systems 
utilizing sensors, CMUs, and wireless networks 
to determine and wireless report anomalous 
conditions on a railcar(s) in real-time and avoid 
false or inaccurate data processing. 

• Armitage and Barone both filter acceleration 
data to accurately detect railcar conditions and 
defects, i.e., to remove unwanted data and/or 
amplify particularly relevant data.

A PHOSITA would have been motivated to use 
Barone’s filtering in Armitage’s System

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 43

EX1006, Fig. 1; EX1007, Fig. 1; Petition, pp. 27-29; 
Reply, pp. 10-14; EX1003, ¶ 82; EX1025, ¶¶ 6-9    



• The combination would predictably result in filtering of acceleration data in two ways: (1) by selecting 
accelerations along a particular axis or axes for analysis and ignoring the other(s) (Armitage); and (2) 
removing unwanted outlier data and noise and amplifying relevant data based on vibration frequency 
(Barone).

• Armitage recognizes noise affects sensor signals. EX1006, ¶¶ [0029].

• Barone notes the advantage filtering and processing data is to “enhance the quality of data” 
EX1007, ¶ [0175].

• Winfree explains “[t]he structure is designed and used as a filter to selectively transmit, attenuate, or 
amplify various frequencies of incident elastic waves that would otherwise propagate from the 
environment and into the sensor.” EX1008 at 2:25-29.

• The ’915 Patent also recognizes the advantage of filtering based on frequency to “decrease noise 
from unwanted acceleration frequencies and increase signals from acceleration frequencies of 
interest.” EX1001 at 5:40-42.

A PHOSITA would have been motivated to use 
Barone’s filtering in Armitage’s System

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 44

Petition, pp. 20-21; Reply, pp. 10-11; 
EX1003, ¶¶ 66-67; EX1025, ¶ 13



• Adding the frequency filtering of Barone to Armitage’s 
system would not frustrate Armitage’s purpose.

• A PHOSITA would have understood:

•  a single data outlier from an enormous population of data would 
not indicate a failure condition and would rather result in repeated 
false failure conditions and skewed data analysis.

• collection, transmission, analysis, and storage of every single data 
point collected by sensors would not be practical.

• collecting, transmitting, analyzing, and storing that much data 
would require higher speed communication links, a higher 
processing power control node, and a more powerful energy source, 
thereby increasing costs.

A PHOSITA would have been motivated to use 
Barone’s filtering in Armitage’s System

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 45

Reply, pp. 12-13; EX1025, ¶¶ 14-15; EX1006, ¶ [0030]



Independent Claims 30 and 36

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 46

Patent Owner presents no additional arguments in 
rebuttal to Petitioner’s prima facie case of obviousness of 
independent claims 30 and 36 over Armitage in view of 
Barone.

EX1001 at Claims 30, 36; Reply, pp. 28-29



• Claim 25: The system of claim 1, further comprising one or more wireless sensor 
nodes in communication with at least one of the communication management units, 
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.

• Claim 28: The system of claim 1, wherein the one or more filters comprise one or more 
digital filters.

Dependent Claims 25 and 28

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 47

• The ’915 Patent explains, and the parties agree, the software filter is a type of digital filter. 
Response, p. 25; Reply, p. 14.



• “Software 622 may include an operating system, logs, 
utilities, drivers, networking software, and other 
software typically loaded onto a computer system. 
Software 622 could contain an application 
program, firmware, or some other form of 
computer-readable processing instructions. When 
executed by processing system 620, software 622 
directs processing system 620 to operate as 
described herein, such as monitor sensor 630, 
process the sensor information, and transfer sensor 
information or data.” EX1006, ¶ 55.

• A PHOSITA would understand data filtering in 
Armitage can occur in the sensor node. 

Dependent Claims 25 and 28

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 48

EX1006, Fig. 6

Petition, pp. 26-28, 36-37; EX1003, ¶¶ 77-81 



Dependent Claims 25 and 28

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 49

EX1003, ¶¶ 78, 108; Petition, pp. 26-27, 37-38



• Barone not limited to analog accelerometers.

Dependent Claims 25 and 28

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 50

• A PHOSITA would understand high, low, and band 
pass filters can filter digital data and use software to 
execute pass filtering on digital data.

EX1007, ¶¶ [0175]-[0176]; 
Petition, pp. 26-28; Reply, pp. 14-20; 
EX1003, ¶¶ 80-82; EX1025, ¶¶ 18-27 



Dependent Claims 25 and 28

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 51

• “The circuit of the node 125 also includes a 
low-power microcontroller 177 such as the 
MSP430F1611 or MSP430FG4618 sold by 
Texas Instruments, programmed with 
algorithms to determine the health of 
bearings through vibration and acoustic 
trending and temperature monitoring 
received from the sensor array via 
operational amplifiers and/or signal 
conditioners 178, and comparator 181 
and/or analog/digital converter 183.” 
EX1007, ¶ 116. EX1007, Fig. 8

Reply, pp. 15-19; EX1025, ¶¶ 19-25, 33-34



Dependent Claims 25 and 28

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 52

1. The incoming signal is passed through a series of 
digital logic gates and is presented to the Low-Pass 
Filter as a stream of digital data. EX1025, ¶ 22.

2. The digital data stream can take two potential paths 
through the Low-Pass Filter—Path A (marked in 
blue) and Path B (marked in green).

3. Software running on the microcontroller determines 
which path to take (“0” = Path A; “1” = Path B).

4. On Path A, the digital data is not filtered; On Path 
B, the digital data is filtered.

Reply, pp. 15-18; EX1026, Fig. 8 (annotated); EX1025, ¶¶ 19-25 



Dependent Claims 25 and 28

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 53

• A PHOSITA would understand this to be a type of 
bandpass filter based on a range of frequencies 
determined by 16 defined defect frequencies plus a 
certain range of frequences above and below 
the defined defect frequences. 

EX1007, ¶¶ [0221]-[0222]; 
Reply, pp. 19-20; EX1025, ¶ 26



Dependent Claims 22, 24, 27, 29, 30 and 37

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 54

Patent Owner presents no additional arguments in rebuttal to 
Petitioner’s prima facie case of obviousness of dependent claims 
22, 24, 27, 29 and 37 over Armitage in view of Barone.



DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Ground 2: 
Obviousness in view 
of Armitage, Barone, 
and LeFebvre

55



Ground 2: Obviousness of Claim 21 in view of 
Armitage, Barone, and LeFebvre

56DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE

Response, p. 29

Patent Owner presents no additional arguments in rebuttal to 
Petitioner’s prima facie case of obviousness of claim 21 (CMU 
includes at least one sensor) over Armitage in view of Barone and 
LeFebvre.



DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Ground 3: 
Obviousness in view 
of Armitage, Barone, 
and Winfree

57



Patent Owner presents no additional 
arguments in rebuttal to Petitioner’s 
prima facie case of obviousness of 
claims 23 and 26 over Armitage in view 
of Barone and Winfree.

Ground 3: Obviousness in view of Armitage, Barone, 
and Winfree

58DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE

Petition, pp. 46-49; EX1003, ¶¶ 139-144; 
EX1008, Fig. 1; EX1001, Fig. 4; Response, p. 30



DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Ground 4: 
Obviousness in view 
of LeFebvre and 
Barone

59



• Patent Owner does not dispute LeFebvre teaches every limitation of the 
independent claims except for the “filter” limitation.

• LeFebvre and Barone both teach ways to filter acceleration data from an 
accelerometer.

Independent Claims 1, 30 and 36

60DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE

Petition, pp. 54-57; Response, pp. 30-35; 
Reply, pp. 21-23; EX1003, ¶¶ 156-162; EX1025, ¶¶ 30-32 



61DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE
EX1001 at Claims 1, 30, 36



LeFebvre 

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 62

Petition, p. 51; EX1003, ¶¶ 147-149; EX1005, 
Abstract, Fig. 1, ¶¶ [0003], [0006]

Claim 1 Preamble 
(Limitation 1(a))

A system for detecting operational anomalies on a train consist or railcar 
comprising:



LeFebvre 

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 63

Petition, p. 52; EX1003, ¶¶ 150-151; EX1005, ¶¶ [0008], 
[0024]-[0026], [0068], Fig. 1 

Limitation 1(b) (a) one or more communication management units mounted on one or more railcars;

• “Communications device 24” and 
“data control unit 23” and 
mounted on the railcar and may 
be combined into one device.



LeFebvre 

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 64

Limitation 1(c) (b) one or more sensors located on said one or more railcars configured to sense an operational 
parameter of said one or more railcars, said sensors being in communication with said one or more 
communication management units, wherein the one or more sensors comprise one or more sensors 
configured to measure accelerations of the railcar; and

• A plurality of “instrumented 
pads 16” are mounted on a 
railcar and comprise one or 
more sensors, including 
accelerometers

• The “instrumented pads 16” 
communicates wirelessly with 
the “communications device 24” 
and “date control unit 23” 

Petition, pp. 52-54; EX1003, ¶¶ 152-155; 
EX1005, ¶¶ [0019], [0021], [0023]-[0024], 
[0034]-[0036], [0039], [0052], Claims 28, 
30, Fig. 1 



• “Data control unit 23”, “[a]s an aggregator of information 
… is programmed to compare information from al of the 
trucks on the railcar and draws inferences from them as to 
the status of the car, for example, the data control unit 
uses inference engine techniques to identify unsatisfactory 
behavior such as swaying, bouncing or even partial 
derailment.” EX1005, ¶ 36; Petition, pp. 58-60.

• “The data control unit then performs the assessments 
described above for the inference engine to check if the 
freight car, its trucks or wheels or axles are behaving 
sufficiently poorly that a report to the central data 
handling location or owner or operator or locomotive is 
needed. If so, then the report can be sent. EX1005, ¶ 95; 
Petition, pp. 60-61. 

LeFebvre 

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 65

Limitation 
1(e)

wherein said communication 
management units perform the 
functions of: (i) collecting data 
regarding said one or more railcar 
operational parameters;

Limitation 
1(f)

(ii) analyzing said collected data 
for trends or events indicative of 
an anomalous operational 
condition; and

Limitation 
1(g)

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

Petition, pp. 30-34; EX1005, ¶¶ 24, 25, 36, 38, 
52, 53, 56, 58-66, 95; EX1003, ¶¶ 173-177 



LeFebvre teaches the claimed filtering

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE

EX1001 at 13:57-14:9

Limitation 1(d) (c) one or more filters configured to filter at least a portion of the accelerations;

LeFebvre
’915 Patent

EX1005, ¶ [0053]

Petition, pp. 54-55; Reply, pp. 3-6, 
21-23; EX1003, ¶¶ 156-159; 
EX1025, ¶¶ 4-6, 30-31

66



• To the extent LeFebvre does not explicitly describe “a filter,” it would have been 
obvious to modify LeFebvre to include Barone’s filters for the same reasons as 
explained for Ground 1/Armitage.

• Adding the filtering of Barone to LeFebvre’s system would not frustrate LeFebvre’s 
purpose for the same reasons as explained for Ground 1/Armitage. In fact, LeFebvre 
explains: 

A PHOSITA would have been motivated to use 
Barone’s filtering in LeFebvre’s System

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 67

EX1005, ¶ [0096]

Petition, pp. 54-55; Reply, pp. 21-23; 
EX1003, ¶¶ 160-162; EX1025, ¶ 131 



Independent Claims 30 and 36

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 68

Patent Owner presents no additional arguments in 
rebuttal to Petitioner’s prima facie case of 
obviousness of independent claims 30 and 36 over 
LeFebvre in view of Barone.

EX1001 at Claims 30, 36; 
Response, pp. 28-29



Dependent Claims 25 and 28

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 69
EX1003, ¶¶ 78, 179; 

Petition, pp. 26-27, 54-55, 63-66



• Barone not limited to analog accelerometers.

Dependent Claims 25 and 28

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 70

• A PHOSITA would understand high, low, and band 
pass filters can filter digital data and use software to 
execute pass filtering on digital data.

EX1007, ¶¶ [0175]-[0176]; Petition, 
pp. 26-28, 55-57; Reply, pp. 14-20; 

EX1003, ¶¶ 80-82, 160-162; 
EX1025, ¶¶ 18-27 



Dependent Claims 25 and 28

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 71

• A PHOSITA would understand this to be a type of 
bandpass filter based on a range of frequencies 
determined by 16 defined defect frequencies plus a 
certain range of frequences above and below 
the defined defect frequences. 

EX1007, ¶¶ [0221]-[0222]
Reply, pp. 19-20; EX1025, ¶ 26



Dependent Claims 25 and 28

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 72

• “The circuit of the node 125 also includes a 
low-power microcontroller 177 such as the 
MSP430F1611 or MSP430FG4618 sold by 
Texas Instruments, programmed with 
algorithms to determine the health of 
bearings through vibration and acoustic 
trending and temperature monitoring 
received from the sensor array via 
operational amplifiers and/or signal 
conditioners 178, and comparator 181 
and/or analog/digital converter 183.” 
EX1007, ¶ 116. EX1007, Fig. 8

Reply, pp. 15-19; EX1025, ¶¶ 19-25, 33-34



Dependent Claims 25 and 28

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 73

1. The incoming signal is passed through a series of 
digital logic gates and is presented to the Low-Pass 
Filter as a stream of digital data. EX1025, ¶ 22.

2. The digital data stream can take two potential paths 
through the Low-Pass Filter—Path A (marked in 
blue) and Path B (marked in green).

3. Software running on the microcontroller determines 
which path to take (“0” = Path A; “1” = Path B).

4. On Path A, the digital data is not filtered; On Path 
B, the digital data is filtered.

Reply, pp. 15-18; EX1026, Fig. 8 (annotated); EX1025, ¶¶ 19-25



DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Ground 5: Obviousness 
over LeFebvre in view 
of Barone and 
Armitage

74



Ground 5: Obviousness over LeFebvre in view of 
Barone and Armitage

75DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE

Patent Owner presents no additional arguments in rebuttal to 
Petitioner’s prima facie case of obviousness of claims 24 and 37 over 
LeFebvre in view of Barone and Armitage.

Response, p. 37



DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Ground 6: 
Obviousness over 
LeFebvre in view of 
Barone and Winfree

76



Patent Owner presents no additional 
arguments in rebuttal to Petitioner’s prima 
facie case of obviousness of claims 23 and 26 
over LeFebvre in view of Barone and Winfree.

Ground 6: Obviousness over LeFebvre in view of 
Barone and Winfree

77DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE Petition, pp. 77-80; EX1003, ¶¶ 225-231; 
EX1008, Abstract, 2:30-33, 4:33-41, 5:10-16, 5:35-42, 

Figs. 1-2; EX1001, Fig. 4; Response, pp. 36-37



DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Amsted’s Revised 
Motion to Amend

78



Substitute Claim 38

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 79

Patent Owner’s RMTA (Paper 31) at iv-v



Substitute Claim 46

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 80

Patent Owner’s RTMA at vii-viii



Substitute Claim 47

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 81

Patent Owner’s RTMA at viii-ix



DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

The Substitute Claims 
Do Not Satisfy the 
Requirements of 
§§ 112(a) and (b)

82



• Limitation 38(c)(i): “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”

• Limitation 38(c)(ii): “a plurality of detectors respectively coupled to the plurality of filters, each one of 
the detectors being configured to detect a respective one of a plurality of different railcar conditions 
based on ones of the accelerations that are associated with only the respective axis of the plurality of 
axes”

• See also limitations 46(b), 46(c), 47(c)(i), 47(c)(ii)

Substitute Independent Claims 38, 46, and 47 
are Indefinite

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 83

Opposition to RMTA, pp. 2-3; EX1030, ¶¶ 16-17  



Claim 43: The system of claim 38[[1]], further comprising one or more wireless sensor nodes in 
communication with at least one of the communication management units, wherein the one or 
more sensors form part of the one or more wireless sensor 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, and wherein a first 
one of the plurality of detectors is always enabled when the railcar is moving, and a second one of 
the plurality of detections is enabled when the railcar is traveling faster than a specific speed and 
is disabled when the railyard is traveling slower than the specific speed.

Substitute Dependent Claim 43 Lacks Written 
Description

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 84

Opposition to RMTA, pp. 1-2; EX1030, ¶ 15 



DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

The Substitute Claims are 
Obvious under § 103

85



• U.S. Patent Publication No. 2011/0282540 (“Armitage”)

• U.S. Patent Publication No. 2007/029884 (“Barone”)

• U.S. Patent Publication No. 2007/0152107 (“LeFebvre”)

• U.S. Patent No. 7,706,213 (“Winfree”)

• U.S. Patent Publication No. 2011/0231039 (“Leitel”)

Prior Art

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 86

EX1005; EX1006; EX1007; EX1008; EX1029



Leitel – U.S. Patent Publication No. 2011/0231039

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 87

EX1029, Abstract, Fig. 11



Winfree is Analogous Prior Art

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 88

’915 Patent

Winfree

EX1001 at 5:23-32, 5:55-67; Sur-Reply 
to RMTA, p. 5; EX1008 at 2:24-33; 

EX1003, ¶¶20-23 



• Ground 1: Claims 1, 22, 24-25, 27-30, 36, and 37 are unpatentable under 35 U.S.C. § 103(a) in view 
of Armitage and Barone

• Ground 2: Claim 21 is unpatentable under 35 U.S.C. § 103(a) in view of Armitage, Barone, and LeFebvre

• Ground 3: Claims 23 and 26 unpatentable under 35 U.S.C. § 103(a) in view of Armitage, Barone, and 
Winfree

• Ground 4: Claims 1, 21-22, 25, 27-30, 36, and 37 are unpatentable under 35 U.S.C. § 103(a) in view 
of LeFebvre and Barone

• Ground 5: Claims 24 and 37 are unpatentable under 35 U.S.C. § 103(a) over LeFebvre in view of 
Barone and Armitage

• Ground 6: Claims 23 and 26 are unpatentable under 35 U.S.C. § 103(a) over LeFebvre in view of 
Barone and Winfree

Grounds of Unpatentability

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 89

Petition, pp. 5-6



Substitute Claim 38(b)

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 90

Paper 31 at iv-v



• Armitage teaches: 
• Plurality of sensor nodes that 

communicate wirelessly with a control 
node (i.e., CMU) on same railcar

• The sensor nodes may include “three-
dimensional accelerometers”

Substitute Claim 38(b) – Grounds 1 and 2

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 91

EX1006, ¶ [0045]

Opposition to RMTA, pp. 5-6; EX1003, ¶¶ 70, 74; 
EX1030, ¶¶ 27, 29; EX1006, Figs. 1, 3, 5, ¶¶ [0004], 
[0012], [0014]-[0016], [0020], [0025]-[0027], [0029]-
[0031], [0033]-[0035], [0045]-[0046], [0050], [0053], 
[0056]; Petition, pp. 23-35

Opposition to RMTA, p. 6; EX1006, ¶ [0045]; EX1030, ¶ 29



• LeFebvre teaches: 

• Sensor nodes comprising accelerometers;

• A triaxial accelerometer located in the data control unit 23 (i.e., CMU); 

• A PHOSITA would be motivated to use a triaxial accelerometer in the sensor 
nodes

• Known benefits of a triaxial accelerometer

• Also obvious in view of Armitage

Substitute Claim 38(b) – Grounds 5 and 6

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 92

Opposition to RMTA, pp. 6-7; EX1005, ¶¶ [0006], [0021], 
[0024]-[0026], [0031]-[0032], Fig. 1, Claims 28, 30; 
EX1003, ¶¶ 152, 155, 206; EX1030, ¶¶ 30-34



Substitute Claim 38(c)(i)

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 93

Paper 31 at iv-v



Substitute Claim 38(c)(i) – Ground 1

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 94

Opposition to RMTA, pp. 8-12; 
EX1030, ¶¶ 35-44; EX1006, ¶¶ [0014],  [0045]

• A PHOSITA would understand 
Armitage collects and analyzes data 
from all three axes measured by a 
triaxial accelerometer.

• Use of multiple filters to isolate each 
axes is the mere duplication of parts 
with no new or unexpected results. 



• Alternatively, a PHOSITA would have been 
motivated to filter the output of Armitage’s 
triaxial accelerometer into three distinct 
outputs corresponding to each measured 
axis as taught in Leitel.

• Leitel demonstrates three distinct signals 
corresponding to each axis are useful to 
detect a variety of conditions based on a 
single axis or multiple axes.

• Leitel notes the advantages of filtering in 
the sensor node. 

Substitute Claim 38(c)(i) – Ground 2

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 95

Opp. to RMTA, 12-15; EX1029, Fig. 3, 
¶¶ [0037], [0047], [0049], [0054], [0056], 

[0060], [0065], [0068], [0071],  [0073], 
[0122], [0125], [0128], [0151]-[0164],   

EX1030, ¶¶ 48-55; 
Sur-Reply to RMTA, pp. 6-8



• A PHOSITA would have been motivated to filter, at the 
sensor, the output of LeFebvre’s triaxial accelerometer 
into three distinct sets of data, corresponding to each 
measured axis to determine the “variety of car body 
motions” described by LeFebvre.

• Alternatively, a PHOSITA would have been motivated to 
filter the output of Armitage’s triaxial accelerometer 
into three distinct outputs corresponding to each 
measured axis as taught in Leitel for the same reasons 
as Ground 2.

Substitute Claim 38(c)(i) – Grounds 5 and 6

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 96

Opp. to RMTA, 15-17; EX1029, Fig. 3, 
¶¶ [0037], [0047], [0049], [0054], 

[0056], [0060], [0065], [0068], [0071],  
[0073], [0122], [0125], [0128], [0151]-

[0164],   EX1030, ¶¶ 58-62; 
Sur-Reply to RMTA, pp. 8-10.



Substitute Claim 38(c)(ii)

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 97

Paper 31 at iv-v



Substitute Claim 38(c)(ii) – Grounds 1 and 2

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 98

Opp. to RMTA, pp. 17-20; EX1006, ¶ [0014]; 
EX1029, ¶¶ [0122], [0125], [0128]-[0129]; Fig. 3; 

EX1030, ¶¶ 63-66; Sur-Reply to RMTA, p. 10  

• A PHOSITA would understand that the “processing portion” 
of Armitage’s sensor nodes would include detectors to detect 
the conditions specifically identified in Armitage.

• Leitel discloses “detectors” that detect various railcar 
conditions based on signals SX, SY, and SZ from the 
accelerometer. 



Substitute Claim 38(c)(ii) – Grounds 5 and 6

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 99

Opposition to RMTA, p. 20; 
EX1029, Fig. 3; EX1030, ¶¶ 67-68

• LeFebvre also discloses processing sensor 
information to detect different railcar 
conditions.

• A PHOSITA would been motivated to use 
the detectors of Leitel in LeFebvre’s sensor 
nodes to detect various railcar conditions 
based on signals SX, SY, and SZ from the 
accelerometer for the same reasons as 
Ground 1/Armitage. 



• Ground 1: Armitage and Barone teach monitoring 
“enabled” when railcar is in motion. EX1006, ¶¶ 4, 
25; EX1007, ¶ 44.

• Ground 5: LeFebvre discloses detectors that are 
turned on only periodically to save power. EX1005, 
¶¶ 21, 36. 

• Grounds 2 and 6: Leitel teaches an activation log 25 
and motion detection 253, which determine whether 
to turn on the detectors based on whether the railcar 
is moving. EX1029, ¶¶122.

• A PHOSITA would have been motivated to only enable 
sensors/detectors when a railcar is moving to save 
power when it is not needed. 

• A PHOSITA would have been motivated to include a 
second detector designed to only turn on at high 
speeds.

Substitute Dependent Claim 43

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 100

Opposition to RMTA, pp. 20-22; 
EX1030, ¶¶ 71-75



• Substitute Independent Claims 46 and 47

• Patent Owner states that claims 46 and 47 are “limited in a manner similar to independent 
substitute claim 38. Therefore, claim 46 is not taught by LeFebvre, Armitage, Barone, 
Winfree and/or Leitel for the reasons set forth above in relation to claim 38.” RMTA, p. 23. 

• None of the minor differences between the new or original claim language of claims 47(d)-(f) 
requires a different analysis of the prior art for the corresponding limitations 38(d)9i)-(iii).

• Each remaining substitute dependent claim was addressed with respect to 
Substitute Independent Claim 38.

Remaining Claims 

DEMONSTRATIVE EXHIBIT  -  NOT EVIDENCE 101

Opposition to RMTA, pp. 22-25; 
Sur-Reply to RMTA, p. 12
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