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Claim Chart for Claims 1 & 7 of U.S. Patent No. 9,043,131 

Claims 1 and 7 Piper Helix Limits Compliance & Collision Avoidance  
1. A collision avoidance 
system 

The Helix system is a collision avoidance system 

 

See https://www.pipernetworks.com/maintenance-of-way-safety/#brochure  
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Claims 1 and 7 Piper Helix Limits Compliance & Collision Avoidance  
A first vehicle mounted 
module mounted on a first 
rail vehicle, the first vehicle 
mounted module 
comprising: 
A first transponder sensor 
module operable to send and 
receive data wirelessly, the 
first transponder sensor 
module comprising a first 
radio communication unit 
and a first antenna; 
 

 
See https://www.pipernetworks.com/maintenance-of-way-safety/#brochure  

a first control electronics 
module comprising a first 
processor in communication 
with at least the first 
transponder sensor module; 
and 

 
See https://www.pipernetworks.com/maintenance-of-way-safety/#brochure 

METROM Exhibit 2022 
Page 2 of 12 

IPR2023-00470

https://www.pipernetworks.com/maintenance-of-way-safety/#brochure
https://www.pipernetworks.com/maintenance-of-way-safety/#brochure


IPR2023-00468 – 00470, Exhibit 2022 

3 
 

Claims 1 and 7 Piper Helix Limits Compliance & Collision Avoidance  
a first user interface module 
including a first user inter 
face, the first user interface 
operable to provide rail 
vehicle information to a 
vehicle operator and to 
receive input from the 
vehicle operator; 

 

See https://www.pipernetworks.com/maintenance-of-way-safety/#brochure (last visited June 29, 
2023). 

a second vehicle mounted 
module mounted on a second 
rail vehicle, the second 
vehicle mounted module 
comprising: 
a second transponder sensor 
module operable to send and 
receive data wirelessly, the 
second transponder sensor 
module comprising a second 
radio communication unit 
and a second antenna; 
 

 

METROM Exhibit 2022 
Page 3 of 12 

IPR2023-00470

https://www.pipernetworks.com/maintenance-of-way-safety/#brochure


IPR2023-00468 – 00470, Exhibit 2022 

4 
 

Claims 1 and 7 Piper Helix Limits Compliance & Collision Avoidance  
See https://www.pipernetworks.com/maintenance-of-way-safety/#brochure  

a second control electronics 
module comprising a second 
processor in communication 
with at least the second 
transponder sensor module; 
and 

 

See https://www.pipernetworks.com/maintenance-of-way-safety/#brochure 
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Claims 1 and 7 Piper Helix Limits Compliance & Collision Avoidance  
a second user interface 
module including a second 
user interface, the second 
user interface operable to 
provide rail vehicle 
information to the vehicle 
operator and to receive input 
from the vehicle operator; 

 

See https://www.pipernetworks.com/maintenance-of-way-safety/#brochure (last visited June 29, 
2023). 
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Claims 1 and 7 Piper Helix Limits Compliance & Collision Avoidance  
wherein: the first vehicle 
mounted module is operable 
to communicate with the 
second vehicle mounted 
module mounted on the 
second rail vehicle; and 
the first vehicle mounted 
module and the second 
vehicle mounted module are 
operable to apply a time of 
flight technique to determine 
a separation distance 
between the first rail vehicle 
and the second rail vehicle. 

 
See https://www.pipernetworks.com/maintenance-of-way-safety/#general-info . 
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Claims 1 and 7 Piper Helix Limits Compliance & Collision Avoidance  
7. The collision avoidance 
system of claim 1, wherein: 
the first vehicle mounted 
module further comprises a 
first global positioning 
system unit, the global 
positioning system unit 
operable to receive 
information from one or 
more satellites to determine 
an absolute position of the 
first rail vehicle; and the first 
global positioning system 
unit is in communication 
with the first control 
electronics module. 
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Claim Chart for Claims 1 & 7 of U.S. Patent No. 8,812,227 

Claims 1 and 7 AURA Collision Avoidance System  
1. A collision avoidance 
system 

The Helix system is a collision avoidance system 

 

See https://www.pipernetworks.com/maintenance-of-way-safety/#brochure  
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Claims 1 and 7 AURA Collision Avoidance System  
one or more vehicle mounted 
modules, each vehicle 
mounted module mountable 
on a rail vehicle, each 
vehicle mounted module 
comprising: 
a transponder sensor module 
operable to send and receive 
data wirelessly, the 
transponder module 
comprising a first ultra 
wideband unit and a first 
antenna 

 
a control electronics module 
comprising a processor in 
communication with at least 
the transponder sensor 
module unit; and 
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Claims 1 and 7 AURA Collision Avoidance System  
a user interface module 
including a user interface, 
the user interface being 
operable to provide rail 
vehicle information to a 
vehicle operator and to 
receive input from the 
vehicle operator; and 
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Claims 1 and 7 AURA Collision Avoidance System  
wherein each vehicle 
mounted module is operable 
to communicate with at least 
one other vehicle mounted 
module mounted on at least 
one other rail vehicle, and 
wherein each vehicle 
mounted module is operable 
to apply a time of flight 
technique to determine a 
separation distance between 
the rail vehicles. 

 
See https://www.pipernetworks.com/maintenance-of-way-safety/#general-info . 
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Claims 1 and 7 AURA Collision Avoidance System  
7. The collision avoidance 
system of claim 1, wherein 
the first vehicle mounted 
module further comprises a 
global positioning system 
unit, the global positioning 
system unit operable to 
receive information from one 
or more satellites to 
determine an absolute 
position of the rail vehicle, 
wherein the global 
positioning system unit is in 
communication with the 
control electronics module. 
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