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* The views expressed in this presentation are those of the author and do not necessarily
reflect the official policy or position of the Department of the Navy, Department of
Defense, nor the U.S. Government.

« The study protocol was approved by the Naval Submarine Medical Research Laboratory
Institutional Review Board in compliance with all applicable Federal regulations governing
the protection of human subjects (UCONN No. H14-328).

« This work is supported by funding work numbers F1710 and F1704.

* | am an employee of the U.S. Government. This work was prepared as part of my official
duties. Title 17 U.S.C. §105 provides that ‘Copyright protection under this title is not
available for any work of the United States Government.’ Title 17 U.S.C. §101 defines a
U.S. Government work as a work prepared by a military service member or employee of
the U.S. Government as part of that person’s official duties.
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Goal

* Predict performance decrement due to fatigue
» Using noninvasive, nondisruptive monitoring
 To assist with watchstanding management

READINESS THROUGH RESEARCH & DEVELOPMENT -



Background

Visual Detection

Predicted .

: : Recommendations
orfendli Changg_s n for Watchstanding
Memory Cognitive Management

Performance

Response Time

Image Sources: Microsoft Copilot, Wikimedia Commons

READINESS THROUGH RESEARCH & DEVELOPMENT




Reaction Time (ms) \ 4 | N r \
1 . Y 5 ,‘\VI\ . /,’
\_= AN
4 N [ -
| 111 A

0 5 10 15 0 y Mgttt .\‘._,,"
Time Awake (Hours) \
e A )

Image Sources: Microsoft Copilot, Wikimedia Commons

READINESS THROUGH RESEARCH & DEVELOPMENT .




Y Studies and Non-Disruptive Monitoring

Multi-Modal Sensor Data Collection Non-Invasive, Non-Disruptive Monitoring

Image Sources: Logitech, Empatica, Tobii, Microsoft Copilot, Wikimedia Commons Internal
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Watchstanding Management
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All tactical data presented is fabricated for presentation purposes
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Future Research

* Machine Learning can use non-invasive I
monitoring to predict performance
* Future steps: Duties Fatigue Score
 Develop larger data set with more operational e
predictions 0

* Align fatigue scores to duties
« Refine algorithms to update in real-time
* Integrate wearables
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Questions

Contact Information: NSMRL Team: Thank you to:

Jeffrey Bolkhovsky Mr. Matthew Daley Dr. Rachel Markwald

_ _ Dr. Timothy Dunn
Jeffrey.b.Bolkhovsky.civ@health.mil Ms. Krystina Diaz Dr. Ki Chon

: Dr. Youngsun Kong
Mr. David Gever Dr. Daniel Mollicone

Research Sponsors Research Collaborators
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This effort ié supported under Work Unit Numbers F1710 and F1704
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