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The CREATE effort seeks 
to solve a long-standing 

training challenge –  
how to train a single 
trainee in a task that 

requires a crew or  
group to complete it.
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A long-standing training challenge that has been compounded by 
increased reliance on simulation-based training is how to train a single 
trainee in a task that requires a crew or group to complete it. Typical 
solutions include rotating trainees (e.g., having others act as training 
aids for individual training), or using instructors as role-players. However, 
these solutions can be inefficient and costly to implement. Further, in 
the case of using instructors as role-players, this distracts from their 
primary objective, which is to facilitate learning through performance 
monitoring and providing appropriate and timely feedback. Fortunately, 
with recent technological advances in speech recognition and continued 
advancements in behavior modeling, the feasibility of incorporating 
synthetic role-playing crewmembers into dynamic training has increased. 

Within naval aviation training, the P-8A Poseidon serves as an 
appropriate and willing testbed to further explore this problem set. 
The P-8A is a maritime patrol aircraft that is responsible for Anti-
Submarine Warfare (ASW), Anti-Surface Warfare (SUW), and 
Intelligence, Surveillance, and Reconnaissance (ISR) missions. 
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FIDELITY ENHANCEMENTS 
THROUGH TECHNOLOGY
In an effort to provide increased training fidelity within individual training environments, 
researchers have developed technology for a Crew Role-player Enabled Automated 
Technology Enhancements (CREATE). CREATE is a Research and Development (R&D) 
effort focused on designing a synthetic role-playing capability that is anticipated to 
fill the aforementioned gap. The current scope of the effort involves the development 
of synthetic, interactive P-8A crew member agents (including the acoustic warfare 
officer, electronic warfare officer, Co-TACCO, pilot, and ordnance support personnel) to 
support TACCO-centric training. To successfully implement a synthetic role-player 
capability requires a technology solution that integrates:

•	 Speech capabilities (i.e., recognition, understanding, synthesis)

•	 SME-level tactical domain information

•	 Reaction to multitasking and high stress situations

•	 Relay of information via means other than speech communication  
(e.g., software inputs)

The crew, flying in a modified Boeing 737, includes two pilots, a complement 
of approximately four sensor operators, and a Tactical Coordinator (TACCO) 
and Co-TACCO to lead the tactical decision making. The crew, working in 
unison to bring the full capabilities of each of their roles to the mission, 
requires close communication and coordination. As crucial as this is, the 
specialization of each position, number of crew members, and need to 
coordinate with personnel outside the aircrew increases the importance 
of inter- and intra-crew communication.

SYSTEM STATUS
An integrated prototype solution was developed 
targeting a use case of Anti-Submarine 
Warfare (ASW) built on a multi-pronged speech 
recognition and dialog strategy to provide 
the necessary capability to support flexible, 
non-doctrinal interactions between the human 
trainee and the automated support roles. This 
approach includes: 1) a robust P-8A interaction 
grammar, 2) a text pattern-recognition parser, 
and 3) an agent-based dialog management. 

To refine the technology, engineering testing 
completed in 2017 focused on evaluating the 
performance of the speech pipeline. Speech 
samples were recorded by members of the target 
end user community, and then audio recordings 
were fed through the speech components to 
identify areas for improvement. While these 
analyses highlighted several challenges that 
exist with this prototype speech recognition 
and understanding technology, these data were 
collected to ensure that system refinement could 
continue through the research and development 
phase. Testing will continue as development 
progresses to determine if projected benchmarks 
can be achieved by addressing the types of 
errors identified during this early testing.

FUTURE DIRECTIONS
Advancements in automated speech recognition 
and component technologies have provided 
opportunities to develop an integrated capability 
that provides virtual crewmembers in simulation-
based training environments through the 
development of synthetic, interactive models. 
However, developers of emerging technologies 
must take the steps necessary to identify 
possible points of failure early during design and 
development to overcome pitfalls that may lead to 
failure. Further, this technology does not represent 
an end to this challenge on its own. Rather, 
continued R&D is required to address additional 
training and lifecycle issues that face speech 
systems such as increased utility for automated 
performance assessment and mechanisms 
to maintain speech libraries after fielding to 
overcome outdated technologies as tactics, 
techniques, and systems change over time. 


