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Task force established (CAAS SIA, ALPA- S) _
Prediction of flight crew alertness (QinetiQ/ECASS

Update of model using existing SIA lon
(QinetiQ/ECASYS)

CAAS Air Operator Certificate Requwements [ hapters 2and 4,
Appendices C1 and C2) P RS

ULR data collection SIN-LAX-SIN (ECASS
University)
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Overview of Studies
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Measures

Sleep Performance
Polysomnography (PSG) Psychomotor Vigilance Task (PVT)

“Gold standard” measure

Brain activity (EEG)

Eye movement (EOG)

Muscle tone (EMG)
Actigraphy and sleep diary
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SIN-LAX-SIN Schedule

Four day pattern (two-day Five day pattern (three-day

layover) layover)

SIN-LAX = 15:30 (15:06-16:03)
LAX-SIN = 17:00 (16:12-18:02) P4(:
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Data Collection

SIN-LAX LAX-SIN
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In-Flight Data Collection
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Crewmembers

23 Captains, 18 First Officers (6 participated twice)

Median Range
Age (yrs) v 29-58
Flight time (hrs) 10,500 800-20,000
LR (yrs) 6 0-32
ULR (mths) 2.1 0-5.1

Data Analysed

Number of data sets

PSG SIN-LAX 43
PSG LAX-SIN 45
PVT SIN-LAX ]0)
PVT LAX-SIN AY)
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In-Flight Rest Command Crew

SIN-LAX 2.3 hrs 5 hrs 7.3 hrs
LAX-SIN 3.3 hrs 5hrs 8.3 hrs

—/_ Rest 1 = _\_
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In-Flight Rest Command Crew

SIN-LAX 0.4 hrs 4 hrs 4.4 hrs
LAX-SIN 1.1 hrs 3.9 hrs 5hrs

/B B
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In-Flight Rest Command Crew

SIN-LAX O hrs 3.1 hrs 3.1 hrs
LAX-SIN 0.5 hrs 3.4 hrs 3.9 hrs

/ Rest 1 Rest 2 \
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In-Flight Rest Relief Crew

SIN-LAX 1.6 hrs 5 hrs 1.6 hrs 7.2 hrs
—/ \\___
LAX-SIN 2.3 hrs 5 hrs 1.6 hrs 8.9 hrs

’ Rest 1 Rest 2 \
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In-Flight Rest Relief Crew

SIN-LAX O hrs 3.4 hrs O hrs 3.4 hrs
LAX-SIN O hrs 3.6 hrs 0 hrs 3.6 hrs

/ Rest 1 Rest 2 RN 3
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In-Flight Rest Relief Crew

SIN-LAX O hrs 2.3 hrs O hrs 2.3 hrs
LAX-SIN O hrs 2.8 hrs 0 hrs 2.8 hrs

/ Rest 1 Rest 2 RN 3
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Sleep Structure

Latencies range widely (1-84 min)

At gl e e

Most sleep NREM S1 and S2

Long rest opportunity (second rest) (et
More efficient sleep, more SWS, more REM
9 q 9 F
Crew sleeping twice tend to obtain A A l.rnJ'”\Jt*"\IH.‘Nﬁr’“'.n
more sleep

Main crew 4 hrs vs. 3.2 hrs r.

Relief crew 3 hrs vs. 2.5 hrs |'|| L |||,I " | h'. e M“M . ‘I‘
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Adaptation vs. In-Flight Sleep

Comparison made between longest in-flight sleep and
adaptation night sleep

Adaptation SIN-LAX Adaptation LAX-SIN

Sleep Latency (mins) 10 16 10 13
Sleep Efficiency (%) 87 73 85 T/
Wake (%) 13 27 15 23
Awakenings (/hr) 7 7 7 6
Arousals (/hr) 23 22 23 23
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Psychomotor Performance

SIN-LAX LAX-SIN
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Summary

In-flight rest opportunities
All flight crew slept at least once in-flight
Large individual variability in total sleep obtained
Relatively low utilisation of short rest opportunities
Sleeping twice not a disadvantage

Important to measure how rest opportunities are
used and how much sleep Is actually obtained.

Multiple measures required to determine
functional status of flight crew
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