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About Applied Decision Science

Applied Decision Science, LLC (ADS) is a research and development company focused on
supporting human cognition in environments that are characterized by high stakes, high time-
pressure and/or high complexity. Led by Senior Scientist and Chief Executive Officer, Laura
Militello, ADS applies Naturalistic Decision Making methods and models to support human
performance in complex environments. Our emphasis is on studying how decision makers
operate in the real world to articulate cognitive challenges and the skills and strategies that
experienced operators employ to manage complexity. We rely on a suite of cognitive task
analysis methods that drive the design of decision support tools, training programs, and work-
process redesign services to support and to improve decision-making. The company primarily
provides its services in military and health care environments.

ADS leads a strong coalition of small businesses in this cognitive workload risk mitigation
study. Roth Cognitive Engineering, founded by Dr. Emilie Roth, is a small company that
conducts research and application in the areas of human factors and cognitive engineering. HF
Designworks, Inc., founded by Scott Scheff, is a human factors, user interface research and
design company focused on system end users. For the past two years, ADS has led this coalition
in several efforts related to Future Vertical Lift including the U.S. Army’s Optimally Crewed
Vehicle program that developed the Integrated Cognitive Analyses for Human-Machine
Teaming (ICA-HMT) strategy for determining optimal crewing configurations.
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EXECUTIVE SUMMARY

This Future Vertical Lift (FVL) Cognitive Workload Risk Mitigation study addresses
the question of whether the Future Attack Reconnaissance Aircraft (FARA) and Future
Long Range Assault Aircraft (FLRAA) will be able to be flown and fought in the Joint
All-Domain Operations environment without excessive cognitive workload on the
aircrew that will compromise mission effectiveness. Applied Decision Science (ADS)
analyzed projected workload for FARA and FLRAA aircrew, and reviewed science and
technology (S&T) and research development test and evaluation (RDT&E) programs
to understand not just whether, but sow the Army will mitigate the risk of cognitive
overload. Our analysis indicates that the Army is on track to deliver FARA and
FLRAA aircraft that will mitigate the risk of cognitive overload that would
compromise mission effectiveness.

What is cognitive workload? Cognitive workload refers to the demands placed on a
person’s limited cognitive resources. Automation is an important strategy for cognitive
offloading. A commonly held belief is that handing tasks over to automation directly
reduces the human’s cognitive workload by the exact amount of workload associated
with the tasks. In reality, while some workload is handed off, new, often hidden,
cognitive workload is imposed on humans as they manage the automation. Managing
automation includes monitoring the automation to keep track of what it is doing,
monitoring its mode of operation and health status, and anticipating what it will do next.
These are important workload drivers that must be considered in automation, human-
machine interface, crewing, and training design.

What will be the key contributors to cognitive workload? Prior Army Aviation
studies assess the workload effect of technologies designed to reduce risk of cognitive
overload. These include: automation and advanced human-machine interfaces to
support flight controls, communications, navigation, manned-unmanned teaming, and
attack planning. Workload studies highlight the strengths and limitations of existing
technologies in different contexts. Looking forward at the requirements and operational
concepts for FARA and FLRAA, we identified seven key performance attributes of
FARA and FLRAA operations that are new or substantively altered as compared with
current operations. These seven attributes will likely influence workload. They are: 1)
Advanced teaming with air launched effects; 2) Increased agility in all modes of flight
including degraded visual environments; 3) Sending and receiving an increased volume
of situation awareness data to maintain a common operating picture; 4) Fusing sensor
data from many sources and new types of sensors; 5) Increased survivability in complex
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threat environments; 6) Increased operations tempo; and 7) Managing multiple levels
of supervised autonomy. Each of these attributes will impose specific cognitive
demands on the FARA and FLRAA aircrew. Looking across these attributes and their
associated cognitive demands, a set of overarching cognitive requirements emerged.
These include calibrating trust, integrating and interpreting information from multiple
sources, anticipating second and third order effects, managing interruptions, and
managing workload spikes. These overarching cognitive requirements are applicable
across the range of FARA and FLRAA systems.

How will the Army mitigate the risk of cognitive overload in FARA and FLRAA?
Our analysis indicates that the Army is on track to deliver FARA and FLRAA aircraft
that will mitigate the risk of cognitive overload that would compromise mission
effectiveness. Although there is risk that new capabilities and anticipated threats may
contribute to crew member cognitive overload, our analyses indicate that adaptation of
TTPs, combined with expected outcomes of ongoing and planned S&T and RDT&E
programs will mitigate this risk. Specific cognitive overload risk mitigation strategies
will evolve over time as FARA and FLRAA platforms incorporate emerging
technologies to meet the threat.

Managing workload related risks. It will be critical to fully fund ongoing and planned
S&T and RDT&E programs to increase the likelihood that the technologies needed to
fill these gaps and mitigate cognitive workload are filled. There are four areas of
emphasis we encourage the Army to maintain over the life of the FVL program to
manage cognitive workload related risks. They include 1) develop an integrated
crewstation with frequent and iterative simulation and flight testing; 2) include a human
machine teaming and interface plan for each technology with human roles clearly
articulated; 3) integrate robust and reliable automation support; and 4) deliver training
to support rapidly evolving tactics, techniques, and procedures with joint partners.

Conclusion. Sophisticated automation alone is not sufficient to overmatch against the
envisioned threat. Deliberate strategies to mitigate the easily overlooked aspects of
cognitive complexity and associated cognitive workload are already underway.
Strategies for mitigating the cognitive workload of FARA and FLRAA aircrews and
achieving mission effects in a Joint All-Domain Operations environment will evolve as
increasingly advanced technologies to support flight and mission tasks, human machine
interfaces, and human system integration become available.
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