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® Proactive risk assessment of flight operations
Example: approach & landing risk

® An expert system incorporates fuzzy theory

Risk FORAS Risk
Factors 4 ” Value
Experience & / Approach

Training &Landing

Fatigue

Weather
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Flight Inquire

Flight List

Flight No. BR ~

Flight Date 2010093 [T ~ 20m09m3 [

Dep. Airport

Arr. Airport

Fleet

Region

DRV
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Fit No

BR31

BRG8

BR772

BRE5S

BR392

BR67

BRE68

BR35

B16716

B16715

B16301

B16405

B16701

B16717

B16410

B16711

B777

B777

A330

B747

B777

B777

B747

B777

Dep. Time(TPE)
2011/09/23 20:00
2011/09/23 17:25
2011/09/23 14:15
2011/09/23 14:10
2011/09/23 13:55
2011/09/23 13:50
2011/09/23 13:45

2011/09/23 13:30

DEP A/P

ANC

BKK

TSA

TPE

SGN

BKK

HKG

YYZ

-~

ARRA/P

TPE

TPE

SHA

HKG

TPE

LHR

TPE

TPE

Region

THM

THM

THM

THM

THM

EUR

THM

THM

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.22

Created Time
2011/09/22 17:35
2011/09/22 15:00
2011/09/23 11:48
2011/09/23 11:42
2011/09/23 11:26
2011/09/23 11:21
2011/09/23 11:17

2011/09/23 11:02
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Senior Management
Strategic Planning

Safety Department

Safety Analysis
Trend Analysis
Safety Policy Formulation

Dispatchers/Crews

Flight risk awareness
Mitigative actions
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® Senior Management
RISk due to inadequate crew rest policy?
RISk due to insufficient flight crews?

® Safety Department
Which risk factor is more critical?
Why has risk increased for sector SFO-JFK?

@ Dispatchers

How will risk index change after a crew
substitution?

® Flight Crews
Risk assessment for Flight 101?




NS 1 INE SIERN a4 F 1N

Background of FORAS
Methodology
Implementation
Ongoing development

Demonstration




SMENGROUND Ur URAS

® Initiated by Flight Safety Foundation ICARUS
Committee in 1997

® Contributors

Dr. Michael Hadjimichael and colleagues, Naval
Research Laboratory

First implementation at EVA Airways
Presented at the 60th IASS in 2007
Relevant information



http://www.nrlmry.navy.mil/foras/�
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Revision of risk models

A new system architecture
A GUI for risk modeling
Flexible parameters setting
Online analysis functions

Critical risk factors identification
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GUI for risk modeling FORAS portal

System parameters Query function
setting Central

Database Risk report
Inference engine

NN EUEWAR
Model testing

CRFs identification




ALRV

Cl: :I:rew Al aircraft 51: chmr A- RiSk break‘down

functionality functionality threat

M— — —— to a tree
C2: inter-crew | | T3: pilot T5: MEL To: ATC | | T7: runway Sthture

communication cxperience items control condition

TL: T2: English
experience profeciency
pairing

B. Relation described by rules:
If T1 is low and T2 is low, then C2 is 1
If T1 is low and T2 is high, then C2 is 4

Low High

C. Quantification
by membership
functions
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Tree Construction —

Testing

Fuzzy nference

Engine

MFs
Testing

Rule Table

c
Central
Da’wiase




RICK AODEIR.

LENNLTC— 211 NN [N/ UN—" | 7 | 1L 10

|
? =3 C1-Crew Functionality .
¢ 3 C2-ntercrew Communication i Save | Set ME >» I Set Rule >» |
[ Tco1-Experience Pairing
D TC02-Rank Composition
¢ [ C5-Communcation Proficiency
D TC03-English Proficiency .
[} Tcos-ationality oda ki
¢ [ C3-Pilot Experience
¢ =3 C8-A/C Flying Experience Node name :
¢ 3 C12-Flying Amount
[ Tc10-Sectors @ Rank
[} TC11-Pre-EVA Experience
[} Tc12-EvA Sectors
D TCO8-In-type experience
[ Tcoa-Flying Recency
& [ CO-Alrport Familiarity Lower limit :
[ Tco5-aP Recancy
[} Tcos-special AP Upper limit :
[} Tco7-Previous Visits
¢ [ C4-PilotFatigue
¢ ] C10-Transcient Fatigue
¢ [ C13-Pre-workload
D TC13-Pre-Sectors in duty period Data source id:
[} TC14-Pre-Duty hour
¢ [ C14-pre-fight Rest
[} TC15-Body time of rest
D TC15-Pre-Night Rest hours e vtice §
¢ [ C15-in-Night Rest
¢ & C16-Availablity
D TC19-Crew Size
[ Tc20-Bunks
[ Tc17-Duty hours =SELECT=
[} TC18-In-Flight Rest hour
3 GCH-Curﬁuiat{se Fatigue 2 O Controliable O Uncontroliable
¢ 3 C17-Work Amount
¢ = C19-Previous fying
¢ [=) C20-Pre-7 days
[ Tc24-Pre-7 days Flying Amount
¢ [=) C23-Pre-7 days body stress
[} Tc27-7-72 changed Default value :
) TC28-7-2VG TZ change
[} Tc29-7-Largest T2 change
¢ = C21-Pre-30 days
[} TC25-Pre-20 days Fiying Amount

h Parameter Info [H‘I‘ectmﬂisk l

Node description :

Node type :

Unit :

Invalid condition : Logic

) Acceplable ) Unacceplable
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Current MF ( click on MF to select) Current Variable

we ol [S] e

BL Howe: Type Rightopen
experience paring

MF2 Name
— | Display range Min |1.0
T01 MF3 Name

Display range Max |10.0
-

Select type

Terminal

coe

;10

el |




|2 Rule Table

rule list

Do~ O BN A

i [T01 12
it [TO1 s
it [T011s
i [T011s
[0
Jif [TO1is
H[T01is
i [T01is
it [T011s

low Jand[TO2is low ]Jand[C1is Low]then [CO6is 10]]

low land[T02is medium ]and[C1is Low]then [COGis 6]0

low Jand[TOZis high Jand[C1is Low]then [CO06 is 5i]
medium Jand[T02is low ]and[C1isLow]then [COGis B8]0
medium Jand[T0Z2is medium ]and[CG1is Low]then [COGis 510
medium Jand[T02is high ]and[C1is Low]then [COG iz 4]]
high ]and[T02is low ]and[C1is Low]then [CO06 iz 7]]

high ]and[T02is medium J]and[C1is Low]then [COE is 5]]
high ]Jand[T02is high ]and[C1 is Low]then [COGis 4]0

[ Ctlow | C1-Median | C1-High |

TO2-Low TOo2-Median TO2-High

G 5

5 4
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B CEX

ATV_AIRLINE_DE SIGNATOR_CODE|ATV_FLIGHT_NUMBER ATV_FLIGHT_STARTDATE ATV_START_AIRPORT_CODE ATV_END_AIRPORT_CODE ATV_FLEET_

) Click |

?

| MNew || Delete || Import || Save || Calculate || Cancel
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FORAS portal

Interruption Real-time risk Administrator
report report functions

Detailed
report

CRFs Drill-down
identification analysis

Trend analysis

Changes

Trial run suggestion
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Flight List
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Flight No.

BR ~

Flight Date

Dep. Airport

Arr. Airport

010023 [~ 200m0023 [T

| Main Page | Interruption Report | Job Status | Administrator | Help

[ search |

e000C0QCOOO
C000C0CO0OO

Flt No

A/C No.
B16716
B16715
B16301
B16405
B16701
B16717
B16410

B16711

Dep. Time(TPE)
2011/09/23 20:00
2011/09/23 17:25
2011/09/23 14:15
2011/09/23 14:10
2011,/09/23 13:55
2011,/09/23 13:50
2011/09/23 13:45

2011/09/23 13:30

DEP A/P

-

ARR A/P

Region

Created Time
2011/09/22 17:35
2011/09/22 15:00
2011/09/23 11:48
2011/09/23 11:42
2011/09/23 11:26
2011/09/23 11:21
2011/09/23 11:17

2011/09/23 11:02

i i i O i |
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Flight Date (TPE) Flight No.

=-ALRV - Approach & Landing Risk Value: 1.15
E!fll - Aireraft Functionality - 1

E|C1 - Crew Functionality - 2.93
EI--C_I - Intercrew Commumication - 1.67
2-C5 - Communcation Praficiency - 4

2-C3 - Pilot Experience - 1.60(2.1, . )

I%:I--CS - A/C Flving Experience - (1,132, )
- TC09 - Flying Recency:(13.,)

2-C12 - Flying Amount - (1,1, )
E----TCI{I - Secrors (@ Rank - (1967764, )
é----TCll - Pre-EVA Experience - (1789324, )
t.TC12 - EVA Sectors - (1967.1231. )

; L. TCOS - In-type experience - (6389702680, )

=-C9 - Airport Familiarity - (5.21.1,.)

.. TCO5 - A/P Recency - (5.73,0.13, )

- TCO6 - Special A/P-(0,0,.)
: “TCO7 - Previous Visits - (2,11, )
2-C4 - Pilot Fatigue - 4.53(5.56.3. .)

él--Clﬂ - Transcient Faticue - (4 83 4 83. )




TDEND ANA

Trend Analysis - ARR

Flight Date :| | Flight N.O. :
Fleet : A330 Region :
’ Flight ” Fleet ” Region ]

2011/812 2011/8/24

2011/9/3 2011/9/21
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ose risk factors having greater marginal effects

an the others are considered more critical
* nrisk factors in total * _
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Description
Approach and Landing Related MEL items
Experience Pairing
Rank Composition
English Proficiency
Nationality
A/P Recency
Special AP
Previous Visits
In-type experience
Flying Recency
Sectors (@ Rank
Pre-EVA Experience
EVA Sectors
Pre-Sectors i duty period
Pre-Duty hour

| Main Page | Interruption Report | Job Status | Administrator | Help

0

0

110

69

2815.90

2848.90

4

19

288

321

344

267

634

0

1

»
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B Frank kao mee | Main Page | Interruption Report | Job Status | Administrator | Help »

Total Interruption Report : 3 T.value with Missing Data

DEP. Time(TPE) System Time DEP A/P ARRA/P Missing Data
2011/10/06 20:30 2011/10/06 TS16 TS03
2011/10/05 04:10 2011/10/05 33 TS01 TS02 TS16 TSO03

DEP. Time(TPE) System Time DEP A/P ARRA/P Region
BR6192 2011/10/06 15:05 2011/10/06 EPE NRT NAS
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User ID ‘
[lpetail [c [IRecalc

[Cerint [Tadmin

William Yeh 3%
Niko Feng &2 iF
Frank Kao &8

Luis Lu S{E#E
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Dispatchers oy |y |
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C2: inter-crew T3: pil : MEL T6: ATC | | T7: runway
communication experience items control condition
!—‘—‘
expeTr%énce @ C2: T2 |
pairing IOV\/
T1 low 1 *
high | 6 |

Pilots

Maintenance
Engineers
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® 8007 flights were assessed between
2011/08/11 ~ 2011/10/25

® FORAS reports




Flight 001

@Crew :

Low risk value on
fatigue, experience
pairing, airport
familiarization etc.
®A/C :

No MEL item.

@Sector :

Good visibility,
precision APP & no
terrain.

®@ALRV: 2.77

FORAS Report

Flight Date: 2010 Flight Mo: BR Sector:
Fleet- A330-200 All Passenger A/C Noc B16302 ETD: (GMT) ETA: (GMT)
ALRV : 277 (12.37%)
- Fleet Flight No & City Pair : 2.47
- Fleet Regional Average : 2.47
CO001-Crew Functionality - 351 (2.93) S0001-Sector Threat - 287 [253)
COD06-nterCrew Communication - 3.39 S0002-Aimport lesues - 3.10
CO030-Muttipilot Experience - 3.09 SO004-ATC Functionality - 4.93
CO00T-Crew Expenence - 2851375 S0007-ATC & Crew Communication Quality -
CO00B-pirport Familiarity : 262 1 7 47 302
CO010-Flying Expenence : 2.08/ 286 SO00-ATC & Crew Language Fluency -
C0011-Aircraft Flying Experience - 1.00/1.00 £.25
COM03-Amount of Fying Experience - 1.00/1.00 COO06-Airport Familianty : 262/ 7AT
CO002-PreEVA Experience - 9.00/7.00 S0005-Aiport Flying Complexity - 3.32
24 PreEVA A Fiying Expesience - 10,00/ 10.00 S00R-A] .
CO031 Mot Stress - 397 _ S e Gy 2.
CO0N2-Stress - 397 /397 f— g )
CO009-Onverall Fatigue - 5.93/ 5. - -
Wm[” 3 Ffﬁ!"e:i”ﬁ’c:jsﬁm oo S0015-Approach Runway Complexity -
TF Work Amount - 1.00/1. ) - 3 P
COD14-TF Prefight Rest -4 02/ 350 U002 Airpart Emdroement Complesiy - 127
cm&@mwaem: 10.00710.00 1000 witation - 1.00
TF Inflight Rest Availability - 10.
COO17-nficht Rest Quality 824 /820 Jppin 599 SO0Z1 Wind or Turbulence
CO015-CF Reet : 300/ 5.00 S0006-Airport Traffic Congestion Degree - 1.00
CO0Z2-CF Work - 368/4.18 S0011-Airport Traffic kssues = 1.0
CODH-CF Work Preflying - 6.82/ 6.81 S0003-Enroute lssues - 3.79
CODZS-Preyidays Workload : 582/ 5,16 - - .
0026 Previdays Siress - 1.00/ 1.00 S0013-Flying Ride Concems = 347
CO020-Prev30days Workload - 7.00/ 7 62 .
0023 Prevaldays Stress 100/ ADNN-AIC Functionality - 1.00 (1.00)
445
Comments from FC:
(1) *Terminal Varables™ Which contribute to this high ALRV (2) Action and Comments:
Prepared by:
ESD reviews.

# FORAS Approach & Landing Risk Valus(ALEV) is a calculased risk wssessment of the subpct flipht and will be used and reviewsd by duty dispascher

and manapement a3 a nsk evaluabon and nsk mobpation (ool
* The FORAS ALRV is from 110, lower value represent lower risk exposare.

Print Date Time: 201001171 14:02




Flight 002

@Crew

Low risk value on
crew pairing &
experience, new
alrport to crew.

@A/C :
No MEL 1item.

@Sector

Low visibility with
VOR approach.
@ALRV: 3.02

FORAS Report

Flight Moz BR
AC No: B16302

Flight Date: 2010
Fleet: A330-200 All Passenger

Sector:
ETD: (GMT) ETA (GMT)

ALRV: 3.02

- Fleet Flight Mo & City Pair : 2.47
- Fleet Regional Average - 2 47

GO0 -Crew Functionality - 3.62
COD06-InterCrew Communication - 3.39
CO030-Muttipilot E:penm 4 06

Cﬂmﬂ-Fh-lngElpenenc& 2081286
CO011-Aircraft Flying Experience - 1.00 7 1.00
CO0I3-Amount of Fiying Expesience - 1.00/1.00
COD02-PreEVA Experience - 9.00/ 7.00

CO028-PreEVA AV Fying Experience - 1000/ 10.00
CO031-Muttipilot Stress - 3.97
CO012-Stress - 397 1397
CO009-Overall Fatigue : 5.93/5.54
CO005-Transient Fatigue - 5.03 /469
CO004-TF Work Amount - 1.00/1.00
CO014-TF Preflight Rest - 4.02 /350
CO015-TF Inflight Rest - 10.00 1 10.00
COMG-TF Inflight Rest Availability - 10.00
CO01T-inflight Rest Cuality - 8.24 1 8.24
CO018-Cumulative Fatique - 566 /574
CO019-CF Rest - 5.00/5.00
CO022-CF Work : 388 /4.18
C0021-CF Work Prefiying - 6.82/6.81
CO025-PrevTdays Workload : 5,82/ 5.16
CO026 Previ days Siress - 1.00/ 1.00
CO020-Prev30days Workload - 7.00/7 62
C0023-Previldays Siress - 1.00/

S0001-Sector Threat - 3.60
S0002-Airport lesues - 4.55
S0004-ATC Functionality - 5.25
- SD00T-ATC & Crew Communication Quality -

6.25

SO010-ATC & Crew Language Fluency -

S000-Aimport Flyng Carpb:uty 4?3-
Sm-ﬂu 3 .

50015-Approach Rurnway Complexity -
200
H S0009-timport Environment Complesaty - 5.88
Sm‘IE—Weaﬂ'ler |SSHE’S 4. B
EI Wnd urTurbdeme Warning -
592

ﬂl!iﬁﬁirpnrt Traffic Congestion Degree : ﬂ
S0011-Airport Traffic lesues - 1.00
S0003-En-route lssues :  3.79
S0013Flying Ride Concems - 347

ADOM-AIC Functionality - 1.00

445
Comments from FCT:
(1) “Terminal Vanables™ Which contribute to this high ALRV (2) Action and Comments:
Prepared by:
ESD reviews:

* FORAS Approach & Linding Risk Value{ALRV) 15 a calculased risk isscssment of the subpet Might and will be used and reviewed by duty dispatcher

und manipement a5 a nsk evaluation and sk mitpation ool
= The FORAS ALRV is from 1=10,bwer value represent lower sk exposure,

Print Date Time: 201001171 14:02




Flight 003

®Crew :

Medium risk value
on fatigue and
crew experience,
etc.

@A/C :
One MEL i1tem.

@Sector :

Low visibility with
VOR approach and
A/P surrounding
with terrain.

@ALRV: 3.59

FORAS Report

Flight Date: 2010 Flight Mo: BR Sector:
Fleet: A330-200 All Passenger ASC MNo: B16302 ETD: (GMT] ETA: (GMT]
ALRV: 359
- Fleet Flight Mo & City Pair : 2.47
- Fleet Regional Average - 2.47
CO0001-Crew Functionality - 506 S0001-Sector Threat - 360
CO00E- nterCrew Communication - 3.39 S0002-Airport lesues - 455
CO030-Muttipilot Experience - 4.06 SO0M-ATC Functionality - 5.25
CO007-Crew Experience - 4.05/4.06 S0007-ATC & Crew Communication Quality -
| CO00E-Aport Familiarty - 1000 7 1000 | 6.00
CO010-Flying Experience : 2.08/ 2.86 SO010-ATC & Crew Language Fluency :
C0011-Bircraft Flying Experience - 1.00/ 1.00 6.29

C0003-Amount of Flying Experience - 1.00/ 100
CWUE—PrEE".I'AExpenm Bm.f?m

CO031-Multipilot Strees - 697
CO02-Strees - 6.890/ 7.07
CO009-Overall Fatigue - 6.04/5.72
CO005-Transient Fatigue - 5.03/ 4.69
COOM-TF Work Amount - 1.00 £ 1.00
CO014-TF Preflight Rest - 402/ 350
CO015-TF Inflight Rest : 10.00 5 10.00
COME-TF Inflight Rest Availabiligy - 10.00
CO T-Infight Rest Guality - 82471824
CO018-Cumulstive Fatigue - 7.95/ 806
CO019-CF Rest - 9.27 /1927
CO022-CF Work - 6.17 / 6.48
CO01-CF Work Preflyng - 662/ 6.81
CO0E5-PreyTdays Workload © 5827521
C0026-Previdays Siress - 1.55/ 1.55
CO020-Prev3Ddays Workload - 7.03/7 83
C0023-Previ0days Stress - 203/
483

S0005-Aimort Flying Complesity - 4.73
S0006-finport Approach Complesity - 4.02
|14 -Fhying Complesty of Approach .|

2

59

S0015-Approach Rumway Complexity -
6.00
! S0009-Airport Emaronment Complexity - 5.88
Sm1ﬂeaﬁter Ismes 4. 33
0021 \I"i'i'rd orTl.II:]l.i Warning :

mﬂjrpm i'ral’ﬁc Congestion Degree : d

S0011-Airport Traffic lesues - 1.00
S0003-En-route lssues :  3.79
5001 3-Flying Ride Concens - 347

AD0M-AIC Functionality - 1.00

Comments from FCT:
{1) “Terminal Vanables” Which contribute to this high ALRV

(23 Aczion ind Comments:

Prepared bry:

A
N
A
L
Y
S
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FORAS Report

Flight Date: 2010 Flight No: BR
Fleet: A330-200 All Passenger  A/C No:z B16302

Sector:
ETD: (GMT) ETA (GMT)

ALRV : 277 (12.37%)
- Flest Flight No & City Pair - 2.47
- Fleet Regional Average : 2.47

CO001-Crew Functionality - 3.51 (2.93)
C0006-InterCrew Communication : 3.39
ipilot Experience - 3.09
CO007-Crew Expenence - 285/3.75
CO0DB-Airport Familianty - 2.62 /7 47
C0010-Flying Expenence - 2 08 1 2 86
CO011-Aircraft Flying Experience - 1.00 1 1.00
COO-Amount of Fiying Experisnce : 1.00/1.00
CO002-PreEVA Experience : 9.00/7.00
CO24-PreEVA AT Fiing Expesience - 1000 /10,00
CO031-Multipilot Stress - 397
CO0012-Stress - 3977397
CO009-Overall Fatigue - 5.93 /554
CO005-Transient Fatigue - 5.03/ 469
COO04-TF Work Amount - 1.00/1.00
COO14-TF Preflight Rest : 4.02/ 350
CO015-TF Inflight Rest - 10,00/ 10.00
CO016-TF Inflight Rest Availability - 10.00
CO017-Inflight Rest Quality - 8.24 1 8.24
CO01B-Cumulative: Fatigue - 566 /5.74
CO019-CF Rest - 5.00/5.00
CO0Z2-CF Work - 3.88/4.18
COO1-CF Work Preflying - 6.82 16,81
COU25-Previdays Workload : 582/5.16

C0020-Prev30days Workload : 7.00/7 62

CO23-Prev30days Stress - 1.00/
445

S0001-Sector Threat - 2 87 (2.53)
S0002-Airport lssues - 3.10
SO00-ATC Funcionality -4 93

{Warning - 59

0026 Prex7days Stress - 1,00/ 1.00

- SO007-ATC & Crew Communication Quality -
E;D_ﬁ SO010-ATC & Crew Language Fluency -
CO006-Airport Famiianty : 262/ 747
m—ﬁlpm_ﬂymcmwﬂﬂ
S0008-Aimort Approach Complexity : 245
- S0014-Flying Complexity of Approach
éa.m S0015-Approach Rumway Complenity
i EwurummCurrplem 127
S0018-Weather lssues -
S00X0-Precipitation - 100
S0021-Wind or Turbulencs

S0022-Vigual Conditions :  1.00
S0006-Airport Traffic Congestion Degree - 1.00
S0011-Airport Trafic lesues - 1.00
S0003-Enroute lssues: 3.79
S0013-Flyng Ride Concems = 347

: ADDD-AIG Functionality - 1.00 (1.00)

FORAS Report
Flight Date: 2010 Flight No: BR. Seclor:
Fleet: A330-200 All Passenger  AIC No: B16302 ETD: (GMT)  ETA:  (GMT)
ALRV: 3.59

- Fleet Flight No & City Pair - 2.47
- Fleet Reqgional Average : 2.47

C0001-Crew Functionality - SM

Cm‘lﬂ-FIrngEmme E{EIZBB
CO011-Aircraft Flying Experience - 1.00/1.00
C0003-Amount of Fiying Experiznce : 1.0/ 1.00
CMDZ-PreEVAEmem ﬂmﬂm

C003-Multipilo Stress : BT
CO012-Stress - 6.90 /1 7.07
C0009-Overall Fatigue - 6.04 /572
CO005-Transient Fafigue - 5,03/ 469
CO004-TF Work Amount - 1.00/1.00
C0014-TF Preflight Rest : 402/ 350
CO015-TF Inflight Rest : 10.00710.00
COME-TF Inflight Rest Availability - 10.00
CO01T-Inflight Rest Quality - 8.24 1 8.24
CO018-Cumulative Fatigus : 7.95/8.06
CO019-CF Rest- 9271927
CO022-CF Work - 6.17/6.48
CODH-CF Work Preflying : 6.82 1 6.81
CO025-PrevTdays Warkload  5.82/5.21
CO0026-Prevdays Siress : 1.55/ 1.55
CO020-Prevaldays Workload - 7.031/7 69

CO023-Prev30days Stress - 203/
483

i50001-Sector Threat - 3.60
SO002-Aimport lesues - 4 55
S0004-ATC Functionality : 5.25
S0007-ATC & Crew Communication Quality -

S0010-ATC & Crew Language Flusncy :

S‘]&Eﬁdm‘l Traffic Congestion Degree : d
S0011-Rimort Traffic lesues - 1.00
S0003-En-route lssues - 379
S0013-Fying Ride Concems = 347

{AQ0D1-AIC Functionality : 1.00

Comments from FCD:
{1) “Terminal Variables™ Which contribute to this high ALRY

{2 Action and Comments:

Prepeared by:

Comments from FCD:
{1) “Terminal Variables" Which confribute to this high ALRV

(2 Action ind Comments:

* FORAS Approach & Limding Risk Value(ALRV) is & calcubsed risk issessment of the subct fight and will be used and reviewed by duty dispascher

and manipement & a risk evaluition and sk mitpation ol
* The FORAS ALRV 15 from 1-10,lower value represent lower risk exposire,

Print Date Time: 20101171 14:02




RESTEINE

® Approac

n and Landing Risk Model

53 base variables (risk factors), 39 rule sets (each
rule set contains 4~27 rules)

® Departure Risk Model
39 base variables, 30 rule sets

® A FORAS computer system that enables users
to easily build any risk assessment model

® Real-time flight risk assessment report and
online analysis




BINEIONNG 1DV IE LU miciN i

® Analytic approaches for model validation

® Systematic approaches for group decision
making process

® FORAS in a cloud computing architecture
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FORAS inference
engine

&<

identification
engine
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