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L1 Manager for Cybersecurity Assessments
Started in 2006 as student intern

Worked at SNL-NM for 10 years

Been a SNL-CA for 4 years
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CAREER PATH




WATCH STUDY



WATCH STUDY PURPOSE

1) Markers for Health:
identity physiological, cognitive markers most related to health and task
performance

2) Wearable Devices:
identify which COTS wearable devices are best for measurement and in rugged
environments

3) Health Events:
use statistical analyses on collected data to identity which markers are most
predictive of benign vs. traumatic health events
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DO NOT attempt to hike from the canyon rim to the river and back in
one day. Each year hikers suffer serious illness or death from exhaustion.
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Interdisciplinary Approach

Systems '
o Sandia- CA
Sandia- NM
ER University of
Medicine New Mexico

Military Participants

Relevant
Data
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0.7mi; 790ft Down
20 miles to go!
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Visual Short-term Memory (VSTM) Go/No-Go

Quit VSTM

HE N

Quit VSTM

Balloon Analogue Risk Task (BART)

Quit Balloon Analogue Risk Task | Quit Balloon Analogue Risk Task

Quit Balloon Analogue Risk Task

| Earned: $ 3.65 | Earned: $ 3.65
Last Earned: $ 1.35 Last Earned: $ 1.35




DATA COLLECTED

Wearables | Cognitive | Bloodwork | Surveys
TOTAL 162
Sep 2018 38
Oct 2017 27
May 2017 57
Oct 2016 40
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Interpreting the Blood & Cognitive Connection

Blood-centric perspective:

* |ncreased hematocrit associated with...

* Increased reported fatigue (mental fatigue across hike, max
mental fatigue, physical fatigue across hike)

* Reduced VSTM performance (across hike and min score)
* Lower minimum BART total value

* More explosions in BART from final training to end of hike

* Decreased pCO, associated with...
* Lower physical fatigue ratings at start of hike

* Poorer performance on VSTM at end of hike relative to
start

* Slower response time on VSTM task (across hike and relative
to final training)
* Decreased pH levels associated with...

* Increased reported fatigue (max mental and physical fatigue,
mental fatigue across hike, physical fatigue across hike)

* More explosions in BART from start to end of hike

BrainBaseline-centric perspective:

Increased fatigue ratings associated with...

* Increased hematocrit (mental fatigue change, max mental
fatigue, physical fatigue change)

* Increased pCO, (physical fatigue at start)
* Decreased pH levels (max mental and physical fatigue, mental
fatigue across hike, physical fatigue across hike)
Reduced performance on VSTM associated with...
* Increased hematocrit (VSTM across hike and min score)

* Decreased percentage CO2 (VSTM across hike)

Slower response time on Go/No-Go associated with
decreased pCO,

Increased explosions in BART associated with...
* Decreased pH levels (BART across hike)
* Increased hematocrit (BART from final training to end)

Lower minimum BART total value associated with
increased hematocrit






Emulytics = Emulation of complex, distributed
cyber network systems + analytics of that data

Provides a safe environment at scale to evaluate Human Simulated

the parameters and technologies can be evaluated
with fidelity and at scale
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Delivers solutions for the empirical analysis and
design of complex cyber systems in three over-
arching application areas:

* Human in the Loop
* Predictive Simulation

e Real Time



Questions & Discussion

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology & Engineering Solutions of Sandia, LLC, a wholly
owned subsidiary of Honeywell International Inc., for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-NA0O003525.




