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CAS-5 FATIGUE MODEL FOR AVIATION FRMS

Â A scientifically-validated fatigue risk model is a vital tool 
in aviation Fatigue Risk Management Systems (FRMS). 

Â The Circadian Alertness Simulator (CAS) has been used 
operationally for over 20 years in 24/7 operations with a 
validated record of reducing errors, incidents and 
injuries in FRMS applications. 

Â This has been achieved by using the fatigue risk outputs 
of CAS to modify and progressively optimize duty-rest 
schedules.

Â The latest release of CAS (CAS-5) is specially designed 
for crew planning and other airline FRMS applications.  
Special modeling features in CAS-5 address the specific 
fatigue risks of Short-Haul, Long-Haul, Ultra Long Range 
(ULR) Passenger, Freight and Corporate aviation 
operations.
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CAS-5 SCIENTIFIC BASIS

Â CAS-5 is based on the laws of circadian & sleep physiology:
ς derived from a very large scientific research literature which is currently being 

published at the rate of over 5,000 articles a year

Â Estimates the duration, timing and quality of sleepfor each 
sleep opportunity before, during and after any given duty-rest 
schedule

Â Uses a three-process modelto compute alertness which 
combines:
ς homeostatic factors(build up of sleepiness during wakefulness and dissipation 

during sleep)
ς circadian factors(the phase of the human biological clock and its adjustment to 

time zones)
ς sleep inertia(the transitory impairment of alertness on arousal from sleep 

depending on circadian phase, length of sleep and level of prior sleep 
deprivation)

Â CAS has been progressively optimizedfor over 20 years using 
large populations of equipment operators where sleep and 
alertness on duty has been simultaneously measured
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FATIGUE RISK DETERMINATION

Â Fatigue risk is not simply the level of alertness at 
any particular time, because people can 
compensate especially when the length of time 
with reduced alertness is short. 

Â Other composite measures used by CAS-5 are 
more robustly predictive of errors, incidents and 
injuries caused by fatigue, including:
ςAverage on-Duty Alertness Level

ςPercentage of Duty Time with Significant Sleepiness

ςChronic Fatigue Score
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FATIGUE RISK DETERMINATION

CAS Fatigue Score

Â CAS Fatigue Score is a comprehensive validated evaluation of 
fatigue risk

Â Takes into consideration the following factors:
ςshift start variability 
ςsleep length 
ς% time on duty with significant sleepiness 
ς% time on duty with mild sleepiness
ςconsecutive time on duty with significant sleepiness
ςaverage alertness on duty 
ςrecovery breaks per week 
ςhours of duty per week
ςalertness on duty variation 
ςmagnitude of circadian clock phase shifting
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CAS FATIGUE SCORE VS. ACCIDENT RISK

Histogram of Fatigue Index - mean: 40.58 std_dev: 20.44 std_err: 0.69

Fatigue Index
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FATIGUE RISK MANAGEMENT STRATEGY

Progressive iterative reduction of fatigue risk
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CAS FATIGUE SCORE VALIDATION

Progressive iterative reduction of risk
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INTEGRATION OF CAS-5 FATIGUE MODEL WITH 

ALTITUDEÊ CREW SCHEDULING SOFTWARE

Scheduler

Workstation

REST

AD OPT Altitude

Crew Planning Software

Pairing or roster data

XML

Fatigue Report

AIRLINE CIRCADIAN ®

SSL

Server

Apache CXF

REST

CAS-5Fatigue Model

Software

SSL: Secure Sockets Layer

Secure communication

REST: Representational State Transfer

Communication architecture

INTERFACE OF CAS Ê WITH ALTITUDE Ê

Fatigue Modeling by Secure Web -Service

CIRCADIAN and AD OPT division of Kronos offer crew planners secure web 
access to the CAS-р ǎŜǊǾŜǊ ŦǊƻƳ !5 ht¢Ωǎ !ƭǘƛǘǳŘŜ /ǊŜǿ tƭŀƴƴƛƴƎ 
Optimization Solutions suite:

ς a. !ƭǘƛǘǳŘŜ tŀƛǊƛƴƎΩǎ ŎǊŜǿ ǇŀƛǊƛƴƎ ƎŜƴŜǊŀǘƛƻƴΥ Undertake instant 
fatigue risk assessment during the build, to identify pairings that need 
re-work to avoid excess fatigue risk.

ς b. !ƭǘƛǘǳŘŜ .[L{{Ωǎ .ƛŘƭƛƴŜ ƎŜƴŜǊŀǘƛƻƴΥ Test bidlines for excess chronic 
fatigue build-up, and make corrections before publishing

ς c. !ƭǘƛǘǳŘŜ t.{ ϧ !ƭǘƛǘǳŘŜ wƻǎǘŜǊƛƴƎΩǎ tǊŜŦŜǊŜƴǘƛŀƭ ōƛŘŘƛƴƎ ǎȅǎǘŜƳǎΥ 

Provide fatigue risk feedback as bids are built.
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Crew planner sends query to CAS-5 about one or more crew 
pairings or bidlines from their planning screen as XML data 
packets.

CAS-5 determines time zone shiftsbetween airports, and risk 
categories(take-off-landing, cruising flight, non-flight duty) for 
each schedule.

CAS-5 computes predicted sleepfrom sleep profiles, circadian & 
homeostatic factors and sleep opportunities.

CAS-5 simulates minute by minute alertnessthroughout each 
crew pairing or bidline. Different duty types create different 
rates of alertness decay to address workload.

CAS-5 calculates the aviation-specific risk factorsacross the 
full range of crew pairings or bidlines, and identifies those with 
highest risk, which would be suggested candidates for schedule 
re-work.

CAS-5 results are sent back as XML data packets to the 
Altitude system and displayed in user-friendly format on 
the crew planners Altitude screen

INTEGRATION OF CAS-5 FATIGUE MODEL WITH 

ALTITUDEÊ CREW PLANNING SOFTWARE
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CAS-5 ADDRESSES IMPACT OF WORKLOAD

Â The additional fatigue impact of different levels of workload 
(e.g. multiple take offs and landings) is addressed by having 
alertness decay at different rates for different types of 
activity.

Â Alertness decays at faster rates during the first 30 minutes of 
flight duty (taxi & ascent) and the last 30 minutes of flight 
duty (descent and taxi).

Ascent

Pre-flight In-flight cruise

Descent

Commuting
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DATA PROVIDED BY FRMS FORUM ORGANIZERS

Â 90 Short Haul Crew Pairings

Â 56 Short Haul Rosters

Â 47 Long Haul Crew Pairings

Â 64 Long Haul Rosters

Â Total of 6693 Activities - ground duty, on-duty 
flight, off-duty flight (deadhead) 

Â Total of 6251Flight Duty segments
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ASSIGNED FRMS FORUM TASKS

Â PART I:
ςRank each individual flight in each data set from 

most to least concerning
ςPresent 3 pairings and 1 roster in each data set that 

contains flights with highest fatigue risk and explain 
the causes of the high risk

Â PART II:
ςRank all pairings and rosters in each data set from 

most to least concerning
ςPresent results and rationale for fatigue risk down to 

greatest level of detail possible for 3 pairings and 1 
roster in each data set
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USED AND UNUSED FEATURES OF CAS-5 

IN FRMS FORUM ANALYSIS
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PART I: FLIGHTS: 

All 6,251 Flight Duty Segments in Sample

Average Alertness Level for all Flight Duty Time
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SHORT HAUL CREW PAIRINGS: 

Three Most Concerning Flights 

Flight Rank# 1 2 3

Crew Pairing A10000 A10008 A10000

Alertness Score 8.6 9.6 10.3

Departure Airport Cavancha (Chile) Cavancha (Chile) Cerro Moreno (Chile)

Arrival Airport Cerro Moreno (Chile) Santiago (Chile) Santiago (Chile)

Departure Time 3:55am 2:30am 5:45am

Arrival Time 4:25am 4:45am 7:35am

Flight Time
(hr:min)

0:50 2:15 1:50

Fly through
WOCL?

Yes Yes Partial
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SHORT HAUL CREW PAIRINGS:

Most Concerning Flights #1 and #3 (Pairing A10000)

Average Flight Duty Alertness: 8.6
Depart: Cavancha (Chile), 3:55am
Arrive: Cerro Moreno (Chile), 4:25am

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake

Average Flight Duty Alertness: 10.3
Depart: Cerro Moreno (Chile), 5:45am
Arrive: Santiago (Chile), 7:35am

#1

#3

Schedule for A10000

Home Base Time
002220181614121008060402

2/4/2011

2/3/2011

#1 #3
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Average Flight Duty Alertness: 9.6
Depart: Cavancha (Chile), 2:30am
Arrive: Santiago (Chile), 4:45am

Schedule for A10008

Home Base Time
002220181614121008060402

2/7/2011

2/6/2011

2/5/2011

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake

SHORT HAUL CREW PAIRINGS: 

Most Concerning Flight #2 (Pairing A10008) 
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Schedule for A10087

Home Base Time

002220181614121008060402

10/25/2007

10/24/2007

10/23/2007

10/22/2007

10/21/2007

SHORT HAUL CREW PAIRINGS: 

Least Concerning Flight (pairing A10087)

Average Flight Duty Alertness: 92.4

Depart: Kjaerstad(Norway), 17:46pm

Arrive: Mo I Rana (Norway), 18:10pm

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake
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Distribution of Average Flight Duty Alertness
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Home Base Time

00222018161412100806040200

2/4/2011

2/1/2011

1/29/2011

1/26/2011

1/23/2011

1/20/2011

1/17/2011

1/14/2011

1/11/2011

1/8/2011

1/5/2011

1/2/2011

12/30/2010

12/27/2010

12/24/2010

12/21/2010

12/18/2010

12/15/2010

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake

Average Flight Duty Alertness: 7.7
Depart: Chacalluta (Chile) 3:20am
Arrive: Santiago (Chile), 5:45am

SHORT HAUL ROSTERS: 

Most Concerning Flight (Roster B10043)
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SHORT HAUL ROSTERS: 

Least Concerning Flight (Roster B10027)

Home Base Time
00222018161412100806040200

11/28/2010

11/26/2010

11/24/2010

11/22/2010

11/20/2010

11/18/2010

11/16/2010

11/14/2010

11/12/2010

11/10/2010

11/8/2010

11/6/2010

11/4/2010

11/2/2010

10/31/2010

10/29/2010

10/27/2010

10/25/2010

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake

Average Flight Duty Alertness: 93.6
Depart: Helsinki (Finland) 17:35pm
Arrive: Vaasa (Finland), 18:30pm
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LONG HAUL CREW PAIRINGS: 

Distribution of Average Flight Duty Alertness 

Average = 59.4 
n = 188
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Flight Rank# 1 2 3

Crew Pairing # C10035 C10030 C10029

Alertness Score 11.8 14.3 15.9

Departure 
Airport

Kuala Lumpur 
(Malaysia)

Schiphol 
(Netherlands)

Pu Dong (China)

Arrival Airport Melbourne (Australia) Chennai (India) Kuala Lumpur (Malaysia)

Departure Time 1:20 22:00 0:15

Arrival Time 8:30 7:30 5:25

Flight Time 
(hr:min)

7:10 9:30 5:10

Fly through 
WOCL?

Yes Yes Yes

LONG HAUL CREW PAIRINGS:

Three Most Concerning Flights 
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LONG HAUL CREW PAIRINGS:

Most Concerning Flight #1 (Pairing C10035)

Schedule for C10035

Home Base Time
002220181614121008060402

10/14/2010

10/13/2010

10/12/2010

10/11/2010

10/10/2010

10/9/2010

10/8/2010

Average Flight Duty Alertness: 11.8
Depart: Kuala Lumpur (Malaysia), 1:20am
Arrive: Melbourne (Australia), 8:30am

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake
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LONG HAUL CREW PAIRINGS:

Most Concerning Flight #2 (Pairing C10030)

Schedule for C10030

Home Base Time

002220181614121008060402

9/21/2010

9/20/2010

9/19/2010

9/18/2010

9/17/2010

9/16/2010

9/15/2010

9/14/2010

9/13/2010

9/12/2010

9/11/2010 Average Flight Duty Alertness: 14.3
Depart: Schiphol (Netherlands), 22:00pm
Arrive: Chennai (India), 7:30am

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake
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LONG HAUL CREW PAIRINGS:

Most Concerning Flight #3 (Pairing C10029)

Schedule for C10029

Home Base Time

002220181614121008060402

9/18/2010

9/17/2010

9/16/2010

Average Flight Duty Alertness: 15.9
Depart: Pu Dong (China), 0:15am
Arrive: Kuala Lumpur (Malaysia), 5:25am

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake
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LONG HAUL CREW PAIRINGS:

Least Concerning Flight (Pairing C10025)

Schedule for C10025

Home Base Time
002220181614121008060402

9/29/2010

9/28/2010

9/27/2010

9/26/2010

9/25/2010

9/24/2010

9/23/2010

9/22/2010

9/21/2010

9/20/2010

9/19/2010

9/18/2010

9/17/2010

9/16/2010

9/15/2010 Average Flight Duty Alertness: 89.1
Depart: Hong Kong, 10:05am
Arrive: Anchorage (USA), 20:05pm

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake
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Schedule for D10040

Home Base Time
002220181614121008060402

2/2/2011

1/31/2011

1/29/2011

1/27/2011

1/25/2011

1/23/2011

1/21/2011

1/19/2011

1/17/2011

1/15/2011

1/13/2011

1/11/2011

1/9/2011

1/7/2011

1/5/2011

1/3/2011

1/1/2011

12/30/2010

12/28/2010

12/26/2010

12/24/2010

12/22/2010

12/20/2010

Average Flight Duty Alertness: 11.8
Depart: Lima (Peru), 2:55am
Arrive: Mataveri (Chile), 8:15am

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake

LONG HAUL ROSTER: 

Most Concerning Flight (Roster D10040)

*
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LONG HAUL ROSTER: 

Least Concerning Flight (Roster D10050)

Schedule for D10050

Home Base Time
00222018161412100806040200

11/28/2010

11/26/2010

11/24/2010

11/22/2010

11/20/2010

11/18/2010

11/16/2010

11/14/2010

11/12/2010

11/10/2010

11/8/2010

11/6/2010

11/4/2010

11/2/2010

10/31/2010

10/29/2010

10/27/2010

Average Flight Duty Alertness: 92.1
Depart: Helsinki (Finland), 17:05pm
Arrive: Paris (France), 20:10pm

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake
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PART #2 CREW PAIRINGS: 

Distribution of 3 Measures of Fatigue (n=90)
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Average = 42 

Average = 7.9 Average = 68.4 

Crew Pairing
Fatigue Score
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SHORT HAUL CREW PAIRINGS: 

Distribution of Crew Pairing Fatigue Scores (n = 90)
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Average = 16.1
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SHORT HAUL CREW PAIRINGS: 

3 Most Concerning 

Crew 
Pairings

Crew 
Pairing 
Fatigue 
Score

# 
Days

# Flights
Ave # 

Flights/Day

Time 
Zones 

Crossed

Average 
Flight 

Duration

Total 
Mileage

A10000 69.2 2 3 1.50 0 1:41 1780

A10045 50.8 4 7 1.75 6 2:53 7228

A10030 43.4 3 2 0.67 4 3:43 3031
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SHORT HAUL CREW PAIRINGS: 

Most Concerning Crew Pairing #1: A10000

Schedule for A10000

Home Base Time

00222018161412100806040200

2/4/2011

2/3/2011

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake

Crew Pairing Fatigue Score = 69.2
Flights:
Santiago>
Cavancha>
Cerro Moreno>
Santiago
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SHORT HAUL CREW PAIRINGS: 

Most Concerning Crew Pairing #2: A10045

D
a
te

Schedule for A10045

Home Base Time

00222018161412100806040200

5/15/2010

5/14/2010

5/13/2010

5/12/2010

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake

Crew Pairing Fatigue Score = 50.8

Flights:
New York>
Atlanta>
Tampa>
Atlanta>
Pittsburgh>
Atlanta>
Seattle>
New York
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SHORT HAUL CREW PAIRINGS: 

Most Concerning Crew Pairing #3: A10030: 

Schedule for A10030

Home Base Time

00222018161412100806040200

D
a
te

6/16/2010

6/15/2010

6/14/2010

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake

Crew Pairing Fatigue Score = 43.4

Flights:
Minn-St. Paul>
Sacramento>
Minn. St. Paul
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SHORT HAUL CREW PAIRINGS: 

Least Concerning Pairing: A10031

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake

Crew Pairing Fatigue Score = 5.14

Schedule for A10031

Home Base Time

2220181614121008060402

6/14/2010

Flights:
Minn-St. Paul>
Portland OR>
Minn. St. Paul
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LONG HAUL CREW PAIRINGS: 

Distribution of 3 Measures of Fatigue (n=47)

Average = 58.6 

Average = 93.2 

Average = 15.5

Crew Pairing
Fatigue Score
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LONG HAUL CREW PAIRINGS: 

Distribution of Crew Pairing Fatigue Score (n=47)
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LONG HAUL CREW PAIRINGS: 

Three Most Concerning

Crew 
Pairings

Crew 
Pairing 
Fatigue 
Score

# Days # Flights
Ave # 

Flights/ 
Day

Time 
Zones 

Crossed

Average 
Flight 

Duration

Total 
Mileage

C10035 70.0 7 2 0.29 4 7:35 7856

C10037 57.2 5 2 0.40 0 3:42 3163

C10102 45.5 5 2 0.40 14 12:27 12862
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Schedule for C10035

Home Base Time

002220181614121008060402

10/14/2010

10/13/2010

10/12/2010

10/11/2010

10/10/2010

10/9/2010

10/8/2010

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake

Crew Pairing Fatigue Score = 70.0

LONG HAUL CREW PAIRINGS: 

Most Concerning Crew Pairing #1: C10035 

Flights:
Kuala Lumpur>
Melbourne>
Kuala Lumpur
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LONG HAUL CREW PAIRINGS: 

Most Concerning Crew Pairing #2: C10037 

Schedule for C10037

Home Base Time

002220181614121008060402

9/16/2010

9/15/2010

9/14/2010

9/13/2010

9/12/2010

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake

Crew Pairing  Fatigue Score = 57.2

Flights:
Kuala Lumpur>
Hong Kong>
Kuala Lumpur
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LONG HAUL CREW PAIRINGS: 

Most Concerning Crew Pairing #3: C10102

Schedule for C10102

Home Base Time
002220181614121008060402

7/5/2011

7/4/2011

7/3/2011

7/2/2011

7/1/2011

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake

Crew Pairing Fatigue Score = 45.5

Flights:
Atlanta>
Tel Aviv>
Atlanta
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LONG HAUL CREW PAIRINGS:

Least Concerning Pairing: A10031

Commute/DH

Brief/Debrief

Ascent/Descent

In flight

Sleep

Wake

Schedule for C10021

Home Base Time
2220181614121008060402

5/12/2010

5/11/2010

Crew Pairing Fatigue Score = 4.76

Flights:
Los Angeles>
Detroit>
Los Angeles
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SHORT HAUL ROSTERS:

Distribution of Fatigue Score

Average = 22.2
n = 56
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n = 56
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SHORT HAUL ROSTERS:

Most Concerning as Ranked by Fatigue Score

Crew
Pairings

Fatigue 
Score

# Days
#

Flights

Ave # 
Flights/ 

Day

Time 
Zones 

Crossed

Average 
Flight 

Duration

Total 
Mileage

B10034 41.4 26 6 0.23 42 9:27 27581

B10050 37.2 58 77 1.33 12 1:59 54607
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Schedule for B10034

Home Base Time

002220181614121008060402

D
a
te

11/26/2010

11/24/2010

11/22/2010

11/20/2010

11/18/2010

11/16/2010

11/14/2010

11/12/2010

11/10/2010

11/8/2010

11/6/2010

11/4/2010

11/2/2010

#B10034 is a Long Haul Roster
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SHORT HAUL ROSTERS:

Most Concerning Roster: B10050

Fatigue 
Score

# Days
#

Flights

Ave # 
Flights
/ Day

Time 
Zones 

Crossed

Ave Flight 
Duration

Total 
Mileage

37.2 58 77 1.33 12 1:59 54607

Schedule for B10050

Home Base Time

00222018161412100806040200

2/7/2011

2/4/2011

2/1/2011

1/29/2011

1/26/2011

1/23/2011

1/20/2011

1/17/2011

1/14/2011

1/11/2011

1/8/2011

1/5/2011

1/2/2011

12/30/2010

12/27/2010

12/24/2010

12/21/2010

12/18/2010

12/15/2010

12/12/2010
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Fatigue 
Score

# 
Days

#
Flights

Ave # 
Flights
/ Day

Time 
Zones 

Crossed

Ave 
Flight 

Duration

Total 
Mileage

7.4 49 98 0.5 2 45:56 13700

Home Base Time

2220181614121008060402

12/10/2007

12/8/2007

12/6/2007

12/4/2007

12/2/2007

11/30/2007

11/28/2007

11/26/2007

11/24/2007

11/22/2007

11/20/2007

11/18/2007

11/16/2007

11/14/2007

11/12/2007

11/10/2007

11/8/2007

11/6/2007

11/4/2007

11/2/2007

10/31/2007

10/29/2007

10/27/2007

10/25/2007

10/23/2007

SHORT HAUL ROSTERS: 

Least Concerning Roster: B10024
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LONG HAUL ROSTERS: 

Distribution of Fatigue Score 

Average = 42.4
n = 64
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LONG HAUL ROSTERS:

Most Concerning Roster: D10006

Fatigue 
Score

# Days # Flights
Ave # 

Flights/ 
Day

Time 
Zones 

Crossed

Ave 
Flight 

Duration

Total 
Mileage

55.3 17 6 0.35 37 9:10 26000

Schedule for D10006

Home Base Time

002220181614121008060402

2/2/2011

1/31/2011

1/29/2011

1/27/2011

1/25/2011

1/23/2011

1/21/2011

1/19/2011

1/17/2011
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LONG HAUL ROSTERS: 

Least Concerning Roster: D10049

Schedule for D10049

Home Base Time

2220181614121008060402

12/28/2010

12/27/2010

12/26/2010

12/25/2010

12/24/2010

12/23/2010

12/22/2010

12/21/2010

12/20/2010

12/19/2010
Fatigue 
Score

# Days
# 

Flights

Ave # 
Flights
/ Day

Time 
Zones 

Crossed

Ave 
Flight 

Duration

Total 
Mileage

11.9 10 9 0.90 12 3:17 12095
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SUMMARY: All Rankings

FLIGHTS

Short Haul Long Haul

N Pairing Roster Pairing Roster

1 A10000 B10043 C10035 D10040

2 A10008 B10043 C10030 D10043

3 A10000 B10049 C10029 D10045

n A10087 B10027 C10025 D10050

CREW PAIRINGS ROSTERS

N Short Haul Long Haul Short Haul Long Haul

1 A10000 C10035 B10034 D10006

2 A10045 C10037 B10050 D10022

3 A10030 C10102 B10049 D10046

n A10031 C10021 B10024 D10049
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Top Three Most Fatiguing Short Haul Rosters

Schedule for B10052

Home Base Time

00222018161412100806040200

2/7/2011

2/4/2011

2/1/2011

1/29/2011

1/26/2011

1/23/2011

1/20/2011

1/17/2011

1/14/2011

1/11/2011

1/8/2011

1/5/2011

1/2/2011

12/30/2010

12/27/2010

12/24/2010

12/21/2010

12/18/2010

Schedule for B10049

Home Base Time

00222018161412100806040200

2/7/2011

2/4/2011

2/1/2011

1/29/2011

1/26/2011

1/23/2011

1/20/2011

1/17/2011

1/14/2011

1/11/2011

1/8/2011

1/5/2011

1/2/2011

12/30/2010

12/27/2010

12/24/2010

12/21/2010

12/18/2010

12/15/2010

#2
Schedule for B10050

Home Base Time

00222018161412100806040200

2/7/2011

2/4/2011

2/1/2011

1/29/2011

1/26/2011

1/23/2011

1/20/2011

1/17/2011

1/14/2011

1/11/2011

1/8/2011

1/5/2011

1/2/2011

12/30/2010

12/27/2010

12/24/2010

12/21/2010

12/18/2010

12/15/2010

12/12/2010

#1 #3
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Significant 

Fatigue 

During Flight 

Time

#1

#2

#3
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Top 3 Most Fatiguing Long Haul Rosters

ïNight-Time Flying and Irregular Schedules

Schedule for D10006

Home Base Time

002220181614121008060402

2/2/2011

1/31/2011

1/29/2011

1/27/2011

1/25/2011

1/23/2011

1/21/2011

1/19/2011

1/17/2011

#1 Schedule for D10046

Home Base Time

002220181614121008060402
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Flying, and Insufficient 

Recovery
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METHODS OF INPUTTING DATA

Â CAS offers multiple routes for data transmission:

ïTransmission via XML packet via web interface 

(used by AD OPT Altitude interface)

ïImport of Excel file with data in required fields 

(Useful for large scale batch processing)

ïManual entry of flight-rest schedule data at computer 

screen.
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