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Today’s PTC Challenges Addressed 
Through Software Definable Radio

The PTC Congressional Hearing Held Feb 15th, 2018 
Identified Three Major Challenges to Positive Train Control PTC.  

Reference: https://transportation.house.gov/calendar/eventsingle.aspx?EventID=402147

1.  Reliability:
Current PTC systems lack 
reliability in operation. This is 
due to the absence of a reliable 
wireless infrastructure and is 
often related to Interoperability 
across several PTC systems.

2.  Accessibility:
There is a current lack of PTC  
technology, vendors and access 
to exper t i se capab le o f 
designing and integrating to 
the current PTC systems.

3. Interoperability:
PTC is deployed across several  
systems involving various RF 
spect r um, d i f fe rent data 
protocols and interfaces which 
are required  for re l iable 
operation.

https://www.railway-technology.com/features/
featurefuture-rail-issue-51-5844437/

1.  The Gazelle on Reliability
The Gazelle contains twin independent broadband transceivers 
capable of failover/failsafe operation and that service overlapping 
bandwidth.  This provides superior access to a wide array of RF 
spectrum (75Mhz - 8Ghz) in a single platform.  The Gazelle 
currently operates at 220Mhz; which is the most common 
spectrum for PTC and chosen for its reliability.  Support is also 
available for a wide array of software definable modulation 
options such as Pi/4 DQPSK.

2.  The Gazelle on Accessibility
Designed with todays latest SDR technology our Gazelle can be readily 
manufactured and maintained. Our technology alliance partners provide us 
access to required railway experts. Having access to the most current SDR 
technology at hand, this allows for a smooth integration and implementation while 
protecting against parts obsolescence.  

3.  The Gazelle on Interoperability
The Gazelle includes a flexible RF access point capable of enhancing 
todays PTC architecture.  The broadband spectrum flexibility ensures 
interoperability across existing various PTC networks regardless of 
spectrum, protocol, or interface.  The Gazelle is capable of adopting 

other common wireless infrastructure such as 3G, 4G, Wi-Fi, and 
Bluetooth for next generation PTC operations.
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Question 1 : What is Positive Train Control (PTC)? 
• PTC is an automated system used to manage and coordinate railway assets, wayside equipment and back 

office operations to enhance safety and efficiency through the use of communications networks.

Question 2: How does the AgileOne Gazelle Radio support PTC? 
• The Gazelle can connect to current PTC networks providing an enhanced solution for PTC 

communications.  The Gazelle can bridge current PTC communications networks to more readily 
available formats such as 3G, 4G, and Wi-Fi.  

• The Gazelle has twin independent transceivers capable of servicing the same spectrum.  This enhances 
safety through redundancy.

• The Gazelle can be used to directly communicate with emergency response personnel on their existing 
radios providing a flexible RF network that allows different institutions to communicate across their 
existing radio hardware and networks without additional coordination burden.

Question 3: When will the Gazelle be released to the market? 
• Our initial release will support ACSB voice and data operation in the 220-222Mhz spectrum @5Khz.  This 

version of the radio and its software will be released in Q3 2018.

• With small changes to our software we can connect with PTC communications running Pi/4DQSK @ 
25Khz.  We are actively working with railways and integrators in an effort to gain access to specific 
information required for a full integration.  Our completion is largely dependent on the participation from 
the Federal Railway Administration (FRA) and their ability to coordinate with existing vendors to provide 
access to the information.   

Question 4: Why 220Mhz, what makes it special?
• PTC adopted 220Mhz as the spectrum of choice when implementing positive train control.  The decision 

was made between the FRA and the technology providers due to its performance characteristics over large 
coverage areas and spectrum availability.  Unfortunately 220Mhz isn’t used by many other industries.  This 
has resulted in a lack of radio development in the 220Mhz spectrum and a lack of 220Mhz radio providers.

• https://www.ntsb.gov/news/events/Documents/2013_Train-Control_FRM_Panel2e-Schnautz.pdf

Question 5 : Will the Gazelle help Railways become PTC compliant by the end of 
2018? 

• We are working with railway’s and technology providers to help with the current deadline in any way 
possible however, it does require their participation.   Our technology is demonstrable, and can be shown 
to work with existing equipment, however full implementation requires access to the PTC messaging 
protocol.

• We are also focusing on the next generation of PTC.  While many of the railways are focused on the 
deployment of the initial system we are focusing on future needs.  We are currently developing solutions 
for grade crossing incursion detection, and network bridge access to 3G, 4G, Wi-Fi, and Satellite Data 
communications. 

Frequently  Asked Questions
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Question 6: What is the cost of the Gazelle?
! Answer

• The end cost of a PTC Gazelle is unknown as of yet.  This is because we do not have the requirements to 
properly package the technology in a format built for railway operations.  We do however, know the cost 
of the technology inside which was designed to be affordable in the mobile radio and repeater markets.

Question 7: Could an AgileOne Gazelle radio be the One solution for PTC 
communications?

• YES... A very emphatic yes.  The Gazelle can transmit or receive on all frequencies from 75Mhz to 6Ghz 
allowing for communications across existing networks and beyond.  Where traditional radios reach their 
limitations, we have an app for that.

• The Gazelle has twin independent transceivers which allows for redundancy.  Our radio can suffer a failure 
on a cable, antenna, transceiver, or  jammed spectrum and fail over to the secondary channel with no loss 
of performance or communication to the PTC network. 

Question 8: Can a Gazelle help solve the inter-operability challenges of PTC
• The Gazelle has twin independent transceivers which allows for cross spectrum communications.  The 

Gazelle can maintain communications with two separate PTC systems on different spectrum at the same 
time.  This allows for constant communication when working on railways administered by different hosts. 

• The Gazelle was designed for interoperability through the use of common Linux operating systems 
utilizing common hardware interfaces such as Ethernet, USB, Serial, Audio, GPIO and others.  We play 
well with others.

Question 9:  Can the Gazelle help with safety issues at Grade Crossings. Vehicle/
Persons on track?

• Yes, the gazelle implements an HW architecture based on a Linux OS capable of capturing, processing, 
and communicating information from a variety of sensory data to include, video, audio, proximity, 
distance, capacitance, FLIR, pressure plates and much more. 

Question 10:  Why has it taken so long for PTC to be implemented?
• Today’s PTC consists of several different systems that are integrated together to provide a solution 

capable of servicing track lines owned by different entities.  The complexity of this task has been a factor.

• Access to spectrum as also been an issue.  With initial PTC equipment primarily designed for 220Mhz 
technology didn’t exist to off load our growing railway needs with access to additional bandwidth to 
service those needs.

• There are only a few companies that make PTC technology.  The market needs access to new vendors.

Frequently  Asked Questions 
Continued 1 
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Question 11:  Can Gazelle help with “Dark Territories”?
• Yes.  By definition “Dark Territories” are those that lack the technology infrastructure for wireless 

communications to occur network wide.  The Gazelle can host direct communications from wayside to 
locomotive in a dark territory.  Furthermore a Gazelle can access additional spectrum such as 3G, 4G, Wi-
Fi, or Satellite Data to cover Dark Territories during communication failures or system outages. 

Question 12:  How does Spectrum work for PTC?
• Spectrum is the area of the radio frequency band used to provide communications.  220-222Mhz has been 

the spectrum of choice when implementing PTC over Class 1 railways.  

• While 220Mhz is the most prevalent on the trackways other spectrum is used for voice communication 
and non-Class 1 railway PTC.  

• Typical spectrum associated with railway operations can be found at 160Mhz, 220Mhz, 450Mhz, and 
900Mhz.  Other spectrum may be used as well based specific railway needs.

• The Gazelle can communicate on all this different spectrum in a single box.     

Question 14:  Can the Gazelle be used on Class1 railways including Commuter & 
Freight?

• Yes,  Since the Gazelle uses twin independent transceivers it can communicate with Class 1 railways and 
Commuter railway PTC applications at the same time.  The Gazelle can automatically switch frequencies 
and establish communications to PTC systems as the train moves from one hosted track to another.  This 
provides a seamless solution to the operator while maintaining constant communications with railway 
operations.

Question 15:  Can the Gazelle be customized for end user application?
• Yes,  the Gazelle was built to be customized.  The Linux OS allows for industry standard logic integration 

while our RF capability maintains full software programability across the full operation spectrum of 
75Mhz-6Ghz.   AgileOne staff is experienced with the industries most demanding applications in the 
Medical, Aerospace, and Medical markets, and has a history of creating hardened solutions capable of 
surviving the rigor of operation. 
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