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My background…

• Mech. & Aero. Engineering from UC Davis.
• Masters in Human Factors Engineering & Masters in

Systems Engineering (emphasis on mathematical
modeling).

• Worked as a Space Systems Engineer, designed
interfaces for Satellite Operators and Shuttle Crew.

• Followed the Sleep Research from a distance.

My tasks…
• Analyze various models, develop most appropriate

model for our needs, & help build interface and
algorithms for the Astronaut Scheduling Assistant.



Fatigue & Performance Modeling
Workshop (June 13-14th Seattle)

• Sponsored by NASA, US Dept. of Defense, US Army
Medical Research and Materiel Command, Office of
Naval Research, Air Force Office of Scientific
Research, US Dept. of Transportation.

• Assess the biomathematical models of fatigue and
performance.
– Compare, contrast and evaluate

– Identify critical gaps

– Publicize and refine federal agency requirements



Modelers will receive…
• Description of a Univ. Penn

sleep/performance “laboratory” study.

• Description of VOLPE generated “real
world” sleep/performance study (train
engineers and US Coast Guard)

• Description of a NASA generated ultra
long range piloting schedule.

Modelers will not receive…
• The results of the studies.



Survey (portion) sent to modelers



The Models

Mick Spencer

ÿÿÿÿÿÿÿÿMartin Moore-Ede, Anneke
Heitman, Udo Trutschel & Rainer
Guttkuhn

ÿÿÿÿÿÿÿÿÿÿÿÿJon French

ÿÿÿÿÿÿÿÿMegan Jewett & Richard Kronauer

ÿÿÿÿSteven Hursh, Col. Redmond &
Col. Belenky

ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿTorborn Akerstedt, Simon Folkard
& Christian Portin

ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿDrew Dawson & Adam Fletcher

ÿÿÿÿPeter Achermann

Competent
(me)

Refer.input /
output

surveyModel authors



Performance measures…

• Working with Dr. Van Dongen (UPENN)

• Scaling & converting the various model
outputs (alertness, fatigue levels, sleep
propensity, etc. into performance).

• Converting the laboratory and VOLPE
data into the same performance scale.



Scheduling Tool Project Milestones

FY 02 FY 03 FY 04 FY 05

Workshop to assess
state-of-the-art

Lit. Review and model
selection

Specification of
mathematical approach

Create 1st

computerized version

Beta test 1st version

Refine software,
document evaluations

and modifications

Add Countermeasures

Finalize and document
computerized model

Validate model, report
validation results, and

prepare final report

We’re on schedule…



also…
• Examining the likely work schedule of the space

station astronauts.

• Collecting previous sleep performance data to
compare/validate with our various model outputs.

• Summarizing the surveys returned by the modelers.

next quarter…
• Continue to learn the “ins-and-outs” of

each model.
• Start to compare the models with

performance data.

issues…
• None, we are on track.


