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Throughout history, humans have been able to convert manual processes into automated ones to help make life 
easier, more efficient, and safer. The advent of the autonomous vehicle is evidence of one more technological step in 
the path of automation. Most of us are accustomed to news about the successes of driverless cars and trucks being 
tested on the road. A natural progression of that concept has led to the development of autonomous freight rail.  

First, a little history on autonomous vehicles. The Society of Automotive Engineers (SAE) has created five “levels of 
automation” within the autonomous vehicle industry1. Level 0 is the status of a vehicle with no automation, in which 
a driver is responsible for all functions of vehicle operation. Level 1 is defined as “driver assistance” where the driver 
controls the vehicle but is assisted by built-in design features, such as anti-lock braking systems, camera systems that 
can control the brakes, or noise alerts that warn the driver of various conditions around them. Level 2, or “partial 
automation,” takes it a step further and describes a vehicle that while still controlled by a driver, can automatically 
accelerate, decelerate, and steer. Many new cars already offer these types of features, and providing “smart” cruise 
control, obstacle-detection through cameras, blind spot alerts, etc. Level 3, “conditional automation,” is where true 
full automation begins. Under Level 3, a driver must still be present and ready to manage the operation of the vehicle 
for certain functions or situations but the vehicle is otherwise completely autonomous. Level 4 takes that one steps 
further as “high automation” where the vehicle can operate entirely on its own under even more conditions, but a 
driver can choose to control it if desired. And finally, Level 5 is “full automation” where the vehicle operates 
autonomously in all conditions.  

 

Though designed primarily for cars, these stages of automation apply to the railroad too. For example, the institution 
of Positive Train Control (PTC) is a significant step towards railroad automation, falling neatly into Level 2 (partial 
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automation).  PTC governs 57,536 route miles within the United States2, utilizing the train’s speed and GPS in concert 
with technology that can detect obstacles or track defects to prevent derailments. The law governing PTC states that it 
must seek to avoid “train-to-train collisions, derailments caused by excessive speed, accidents cause by trains using the 
wrong track, and unauthorized train movements on tracks undergoing maintenance.”3 Trains are currently still 
“driven” by a person, but PTC might automatically decelerate a train if an issue is detected on the track ahead. 
However, the leap from Level 2 (partial automation) to Level 3 (conditional automation) presents considerable 
challenges.   

Approaches to taking that next step in railroading automation are beginning to take form. In March of 2020, the 
American Association of Railroads (AAR) demonstrated the operation of a 30-car freight train using an autonomous 
locomotive for 48 miles at their Transportation Technology Center (TTC) in Colorado4. At the TTC, many 
technological rail innovations are produced and used in railroading today with a focus on improving railcars, 
locomotives, technologies in track substructure, wheel, and improvements in operations. AAR’s autonomous engine 
test was the first successful trip of its kind in the United States, and it may serve as a prototype going forward. But 
America is not the pioneer of this technology. In late 2018, Rio Tinto, an Australian iron ore mining company, 
unveiled AutoHaul, “the world’s largest robot and first automated heavy-haul, long distance rail network.”5 This 
completely autonomous rail operation carries the commodity through a mostly remote part of Australia. While a good 
example of how the technology can be used, its application in more populated areas or how it would translate in the 
United States is unknown. However, autonomous locomotives don’t seem too extraordinary when viewed in 
comparison to the autonomous roadway vehicle, since they are captive to the rail network and already subject to PTC 
oversight.    

Separately, innovators in the autonomous vehicle industry have begun to focus their attention on the rail industry. 
Matt Soule worked at SpaceX for thirteen years as the Head of Avionics before leaving in mid-2019 to start a 
company called Parallel Systems, whose focus is to design and build electric-powered freight rail cars6. He and two of 
his former colleagues sourced investors and designed the cars so they can each carry one container. They designed 
their rail car as an independent autonomous track vehicle, but one that can link with other ones in a “platoon” 
formation, like a train without a locomotive. Once linked, their power is combined but remains evenly distributed, 
creating greater control over train movement. Theoretically, the adoption of this technology could optimize yard 
management and reduce dwell time. Other potential benefits include shorter trains, significantly lower emissions, and 
the creation of a 100% green system depending on how electricity is sourced.  

Railroads are notoriously resistant to change, and the concept of freight rail automation immediately raises 
operational, political and legal questions. That said, autonomous vehicle technology continues to plow on ahead. Like 
many other technological advances, the rail industry may trail behind its vehicular counterpart, but the trend is clear. 
Autonomous trains are an emerging market and will likely continue to develop. Much like the computer-controlled 
locomotive, it will surely be met with skepticism and frustration, but if successful will make lives safer and rail 
operations more efficient. Railroaders should psychologically prepare to engage with the autonomous world in the 
near future.   

 

 
2 https://railroads.dot.gov/train-control/ptc/positive-train-control-ptc 
3 https://aar.org/wp-content/uploads/2020/08/AAR-PTC-Fact-Sheet.pdf 
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5 https://miningglobal.com/technology/rio-tinto-world-first-autonomous-trains-network-now-fully-operational 
6 https://www.cnbc.com/2022/01/19/parallel-systems-ex-spacex-engineers-design-electric-train-cars.html 
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