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The Need For Data

Associated with the development of computer
evacuation models 1s the need for data in order to:
— IDENTIFY physical, physiological and psychological processes
— QUANTIFY attributes/variables associated with the processes

— PROVIDE data for model validation

— Examples:exit hesitation, route planning, exit recommital, travel
speeds, effect of companions, etc.

Regardless of model development, essential to
understand what actually happens to passengers
during aircraft accidents.




The Need For Data

* What are the main sources of Data?

* Three Main Data Sources
— aircraft accident reports
— aircraft certification reports/videos
— experiments, e.g. Cranfield University/FAA CAMI Trials

* Each Source Provides Useful and Unique Data

— e.g. experiments more useful for validation than accident reports

 FSEG Undertaking Large Data Extraction Exercise From
All THREFE Sources

— this paper considers aircraft accident reports




Aircraft Accident Reports

e Analysis of human factors data 1s complex and
time consuming

— mainly due to corroboration process

* While the analysis of a single accident 1s difficult,
it 1s even more difficult to perform cross accident
analyses.

e To aid 1n this process, AASK was developed.
— Aircraft Accident Statistics and Knowledge

— store and analyse pax and crew evacuation experience




AASK: Development
c AASK V1.0

— Feasibility study involving small number of accidents
— detailed human factors, 1.e. individual accounts

— range of accident scenarios

— 1terative analysis process lead to basic database structure

« AASK V2.0
— support from UK CAA lead to the refinement of database.
— Additional accidents added to database
— First analyses conducted
— reported at the last Cabin Safety Conference.




AASK V3.0: Features

Additional accidents included.

New Fields added to all components

Redesigned structure improving efficiency
Seat Plan Viewer

— Quick visualisation of cabin layout
— exit usage and fatality location options

Internet Capability
Query Engine
— Facilitating data mining and analysis

— For use in stand alone and internet implementations




AASK V3.0 : Additional Data

 Additional accident data included

AASK V2.0 AASK V3.0

Accidents 25 95

Pax accounts 669 1295 (4855 survivors)
Crew accounts 0 110

Fatalities 0 327 (679 fatalities)

—Data in AASK 3.0 covers the period from 04/04/77 to 18/03/98




AASK V3.0 : Database Structure

AASK V3.0 =
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AASK Examples

* Basic Survivor/Reply Rate Analysis

Date |Aircraft|Location Pax | Pax | Surv. | Reply [Accident Type
Load| Rate | Rate
01/23/82| DCI10 [Logan INT. A/P Boston 197 | 55% | 99.0% | 3.1% |Ruptured, In Water

09/01/83 | CV580 (Brainerd A/P, Minnesota 30 | 60% | 96.7% | 69.0% |Intact, No Fire
02/06/83 | DC9 |Greater Cincinnati Int. A/P 41 | 41% | 43.9% | 77.8% |In-flight, Internal Fire
08/22/85| B737 |Manchester A/P England 131 | 96% | 59.5% | 96.2% |Intact, Internal Fire
10/25/86 | B737 |Charlotte Douglas Int.A/P 114 | 66% | 100.0% | 99.1% |Intact, No Fire

11/15/87| DC9 |Stapleton Int. A/P, Colorado | 77 | 93% | 67.5% | 76.9% |Ruptured, No Fire
N4/15/RR I NHCRKR |Seattle_-Tacama INT A /P R7 1 100% [ 100 0% | 75 7% [Ruintnred Ext Fire

— Example cross-accident analysis
— Survival rates high -only consider survivable accidents!

— Reply rate very variable

Important to know # paxs for which there 1s NO data!




AASK: Age Distribution
« Basic Passenger Attribute Analysis: Known Ages

Age Distribution of Passengers in The AASK Database
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— Mean age of all survivors = 39.4 years
— Attributes may be cross categorised, €.g. by gender
— Mean female survivor age = 39.3 years
— Mean male survivor age = 39.8 years




AASK: Seatbelt difficulty

*81 passengers reported problems
With seatbellts.




AASK: Seatbelt difficulties

Frequency

Age Distribution For All Passengers In AASK And For Those Involved
With A Seatbelt Difficulty
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AASK: Seatbelt difficulty

Comparison ot observed and expected values for seat beit
difficulties by gender.

25

20

male passengers
female passengers

expected numbers -

15 4

passengers

10 4

| helped others | |managed alone | |received help |

*Chi square used to test m/f against required no help/required
help.

A eSignificant at 5% level.




AASK: Seat climbing

40 PAX cited that they climbed over seats, 20 were females.
*Mean age of climbing PAX 1s 27.4 years (c/w 39.4 years)

*This suggests that younger passengers may have a greater
tendency to climb over seats.

* Mean age of male climbers 1s 32.5 years.
* Mean age of female climbers 1s 22.7 years.

*Only very young females are prepared or able to tackle this
task?

*Data on seat climbing often not reported as investigators do
not ask the question and interviewees often do not think it is
important!




AASK: Seat climbing

*Following quote suggests that others had gon¢ over seats:

“I went to the end of my row of seats and waited to get into the

aisle, the aircraft stopped about this time... ..... I couldn’t get
into the aisle [because of the crowds] so I decided to go over
the seats, the middle was flat and down, so I climbed over them
and made my way to the front....”

*Why do people climb over seats:

“I was forced to jump on empty seats since the hall was
blocked by passengers with children and disabled people.”

“The left escape slide did not inflate. I had to climb over seats
in centre aisle to exit from the right”

“The doors at first did not pop then people forced them open.
Ohe climbed over the back of her seat and "hopped' out”™ |




AASK : Nearest Exit Usage

— Aviation industry had assumed paxs tended to use their
boarding exit for evacuation - most familiar!

— AASK contains 619 paxs who reported exit usage and
their starting location
— 440 paxs (71%) did use their NEAREST EXIT

— Of the 179 pax who did not use their nearest exits, 103
supplied reasons for their actions, these include:

* 27
* 22
17:
11:

9:
7:

¥ ¥ X X

nearest exit was blocked

followed FA instructions

followed other passengers

redirected due to congestion at their nearest exit
choice made before egress

thought the exit they used was their nearest exit

— Data suggests 88% of paxs used or had a rational
reason not to use their nearest exit.




AASK : Distance and Direction travelled

* Mean distance travelled by survivors 1s 6.3 seat rows.

 PAX who select their nearest exit — excluding those in exit
rows - travel 3.8 seat rows regardless if they travel forward

or aft.
« PAX who do not use their nearest exit travel 11.9 seat
TOWS.

 63% of PAX went forward, 31% went aft (others in exit
row). Does this mean PAX prefer to travel forward?

‘NO!
*Of PAX that move forward, 70% select their nearest exit.

*Of PAX that move to the rear, 69% select their nearest exit.

*Results suggest that the overriding ambition is to use their &,
4.5 hearest exit, regardless of where it is! \NZD




AASK : Nearest Exit Usage

* Compare accident rate of nearest exit usage with that found
in trials.

18 certification trials examined (12 wide-, 6 narrow-body).

 In trials 76% of passengers use their nearest exit
compared with 88% in accidents.

* Very different results compared to accident analysis.
« Accidents appear very different to certification scenario

 However, many CC procedures based upon certification
trials!




AASK: Exit Usage
« Exit Distribution Analysis

— AASK considers exits to be in five generalised positions,
FWD, MID, AFT, MID-FWD, and MID-AFT

pa e B et 1]

EXITS
EXITS

*Expected exit usage for a three-exit pair aircraft




AASK V3.0 : Three pair Exit Use

« Exit Use from 3 aircraft with 3 exit pairs, type of exit in brackets

Aircraft | PaxLoading | Fwd(%) | Mid(%) | Aft(%)

1 93.6% 192[T 615 | 192[1]

2 96.6 395[T 37200 | 233[1]

3 39.0% A7 500 | S53[1]
Mean - 45 49.6 159

« Exit Use from 2 aircraft with 3 exit pairs in certification tests

Aircraft Fwd % | Mid % | Aft %
1 40 20 40
2 27 37 36
Mean (%) 33.5 28.5 38




AASK V3.0 : Exit Availability

*Consider accidents in which aircraft is intact and not in
water.
17 suitable accidents in database, 5 involving aircraft with 3
exit pairs and 12 with 4 exit pairs.
*For aircraft with 3 exit pairs:

- 1 arrcraft had 50% exit availability 1 with less.
*For aircraft with 4 exit pairs:

- 2 aircraft had 50% exit availability 2 with less.

*Thus 35% of the aircraft had 50% or less exits available.
10 aircraft or 59% had a cabin section with no exit
availability.

" *No aircraft had a single exit available from each exit pair.




Concluding Comments

*AASK provides a means of collating and analysing
human behaviour data resulting from aircraft
accidents.

Information of this type 1s essential to improve our
understanding of ACTUAL human dynamics
involved in accidents.

*This understanding and information can be used to:
» assist 1n the design of safer aircraft,
*set more meaningful certification procedures,

eand 1n the design of more realistic aircraft
evacuation computer models.




Further Work

 Work on AASK 1s continuing with further CAA
Support, this includes:
— Inclusion of additional accident data supplied by NTSB
— Improving the user interface

— Undertaking a wider analysis of the data e.g. role of the
crew during evacuation, interaction of family groups, etc.

— Widening the use of AASK to interested third parties via
the internet
» Access to AASK can be obtained from the
following site: http://fseg.gre.ac.uk/aask/index.html



http://fseg.gre.ac.uk/aask/index.html
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AASK V3.0 : Example Accident
Accident Selection: ; :__j
Accident Date: [[EROE Flight Me:  [102 INDEX: |1933414102
Accident location: ;Dﬂ-.LL.&Sa"FDFET WORTH IMT A/F TEXAS _:_j * Accident Time: ;E:EEI [leave blank if unknowmn)
Aircraft Tppe: iDE-'I 0-30 _:j = Aircraft Manufacturer: ;MCDDNNELL DEILIGL.-'-‘-.E_:_j x
Aircraft Operator; i.ﬂ.MEHIDﬁ.N AlRLIMES _:j x Flight Type:iSEHEDLILED "i
Flight De&tinatiun:iDDMESTlE _:_j Categon: iINT.ﬂ.ET, EXTERMAL FIRE _:j

A Flight Position: ;L&NDlNG :_j Hull Positior; ;DFF EMD/SIDE OF HUNW.-‘E-.Y:_}

Aircraft Orientation: ;LEFT SIDE DO -] Orientation &ngle; ; 10
Investigation ﬂnutharit_l,l:iNTSB - i x Repaort Date: i 14/4/93  [leave blank if unknown)

R epart Author: iE.-'l'-.FEL WOWOGT :_j * Accident Designation: ;.-’-‘-.&FE-EM.-’EH
b ax Pazzenger Load: 290 ey e
Bccident Summany: FC |FA | pAX | Oth | Total

THE AIRCRAFT CAME 10 REST FORWARD AND RIGHT OF | |Fatal | [ O ([ 0 ([ o[ 0 ([0

EMD OF RUMWAY DURIMG LAMDIMG. RESTING ATTITUDE

MOSTLY LISTING TO PORT AND SLIGHTLY TONDSE . 183 |Serious| | O [ O ([ 2| [ 0 ([ 2

P, IFC & 10 Fas, EVACUATED. RAIM & _

THUNDERSTORMS AT TIME OF LANDING. LIGHTNING Minor || 1 |[ 2] = |[ 0|

DaMAGE TO RIGHT "WIMG TIP

None |[ 2 |[ 8 |[152] [ 0|75 \/i
Total |[3 [I10 |[iea [0 [] 202

Record: 14| <[] 1 v | erlrs#] of 55




AASK V3.0 : Example Passenger

B PASSENGER-INPUT : Form
E st Fla i Azsistance i Egresz Desc i SmokesFire Desc i Fire Effects i Transcrpt ; Finizh i
Basic Info ; Leave Seat i Evac Foute i Exit Infa i Companions i Inaction i Atk Behay i Obstructions i Injuries ; HQueues ;

BASIC PASSENGER INFO

Pazzenger Mo i 7 Accident: ; a
Diata Source: W =

Gender: ;M.&LE -] Auger ; 25 D=infant [<2yrs)

339=vinknown
Weight [kal: ; a5 Or[lb) ;
O=vuirnknowmn
Height [cm): i 138 Or [inches]: ;

Seat Row: i 5 Seat Label: ;.-'1‘-. *i Aszsumed Seat [T

B azic Info Maotes:

Disabilties:  [N/D ] |i
Flight Experience: iN.-"D _:j

Pre-tlight Briefing: iN.-"D _:_j

Dzocupation: ;P‘HDFESSIDN.-’-‘-.L _:__j

| Record: 4] 4] 7 v | e ]r#] of 36




AASK V3.0 : Example Cabin Crew

B CabinCrew_Input : Form

Fersonal Details I Training ; Pre Flight D etailz i Responze i Seat Leaving i Exit [nfarmation ; Perfnrmancelnfni Muotes

i !
Data Sounce: ;E!IEIHE% vI G ender: IM.ﬂ‘-.LE vi

ﬂ.ge:; 37 [999=unknown|

Cabin Crevs Mumber: ; 1

Accident [D: i 45

Height [cm]: ; 1]
“wieight [F.g]: ; 0

[MAD = unkniow]

OF [inches]: ;
OR [Ib): ;

M ationality S ame &z Camer [~

[D=unknown)

Rank: ;E.-’-'«BIN CREW | Mationality: ;N.»'D

AirLine [rate OF Hire [ruration Perzonal Motes:
Currert Service ;AMEHIE&N AlRLIMES =] il, December 23, 1576 i 102
Previous Sevice | =1 i ; 1]
Ewxtra b onthe of Service: ; 1] Total konthe of Service: 102

Seat Motes:

OUTBOARD SIDE OF THE AFT FACING
JUMP SEAT, FORWARD OF THE FL EXIT

Seat Location: iSE.l’-‘xT B EXIT 'i Seat Type: iJLIMF' 'i

Mearazt Seat Fow: l 1

Mearazt Seat Label: ;.& - i

Rale: [DOOR ASSIGMED ATTENDAN = |

Fegion af R esponsibilty: iFDHW.-‘i‘«FI[ "l

Primary Azzigned E xit: ;FDHWAFID LEFT

_':_j Secandary Azzigned Exit: ;FEIFIWAFID RIGHT

ML M| of 10

Record: 4] <« |] 1 »




AASK V3.0 : Example Fataglities

B Update Fatalities [
F atality 1D i a3 Accident : ;G

F atality Mumber: ; 2
Fatality Type: W Gender: ;I'-’I.-“-‘-.LE | Age 1 35 Sg;ﬂiﬂ[gﬁL

Height [cm]: i ] 0OF [inchesz): i SRR
Wweight [kal: i 0 OFR (b i

Seat Row: ; 1 Seat Lal:uel:; '; [Enter 333 2 if Unknown] 3

[

[Enter dbzolute Y alues, O=unknown]

Body Location: [N/ =] AbsRow of Body: i 0 Abs Columi of Body: ; 0

[Enter Values between 0 and 100 if Known Or 333 |F Unkown Lewel]
CO[x]: 3 333 HCM [ppm]: 3 331 CO2 (%] ; 333 |i

Cauze Of Death: iN.-’D _:_j Dietails: (MULTIPLE BLUMT FORCE IMPACT
INJURIES. MULTIFLE FRACTURES &MD
LACERATIONS.

Motes:

B pecord: 14 4] 2 v i ]e#] of 110




AASK V3.0 : Seat Plan Viewer

olslal |- le] slv] alal sl8]
CIOS i
= —— Empty seat plan
99‘ NN Passenger and Fatality
L] B \ buttons off
e LT BT LOCATIONS
S AISLES
e SABATS
===




AASK V3.0 : Seat Plan Viewer

_;&}_AimlallLa_l,loul - [03-12-90-Detroit-DCI_pin]
File Edit “iew Windaw Help . = |

D2(@] 5o 82| ala %@

M 22 i |
Survivar
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Toggle button t
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AASK V3.0 : Seat Plan Viewer
File Edit Wiew ‘Window Help
SE TR EE R
Aircraft Layout
] .
] ] Fatallty button on
] ]
EE‘ o Passenger button off
L e
L e
I
Lo e
N | L
I *ﬁ%&
L
I R Two Fatalities Located
‘= —— =  Here




AASK V3.0 : Seat Plan Viewer

File Edit “iew ‘window Help

O|s|&] 2 =e] 8z alc <@

Aircraft Layout

Passenger and Fatality
buttons on

| e Fﬁ&&_.]
B B EEEE
B
I el
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Two Fatalities Located
Here.




AASK User Interface/Query Data

« Access to AASK 1s via one of three routes:
— locally on a host computer,
— over a local user intranet, and
— over the internet.

 The Query Engine developed as part of this
project provides access over all three routes.

e Most users will access AASK via the internet.
e User-manual also provided on-line.




AASK V3.0 : Internet Facility
e Availability
— Internet access is all that is required
— No DBMS necessary
* Consistency
— Data maintained and protected in central location
— Changes to data, interface or database once made, available to all
— Version Control
* Security
— Only authorised users have access to the site
— Machine and software protection possible by central control
— Passwords and multi-level security maintained

*Location
esite http://fseg.gre.ac.uk/aask/index.html




AASK V3.0 : User Interface (v1) 1

Button returns

\t Viewer: AaskApplet class B

Directory - ) tologinscreen
structure of the L4gor—
Bask Fieldame | Datatpe |Gz | Deseripton] |
database tables T Accident_Tahle Displ fi
: e ISp ay or
and ﬁelds UCab!n_Descrlptmns
I DCamerew_PerfDrmance each ﬁeld
] CahinCrew_Table h ..
Chosen fields ;r:;féon © oszn gl.;fmg
] WSabinCrew_Assistance gata details
appecar here = MM CabThCrew Briefing E‘
O3 mit_CabinCrew_Cormmands m Button to add
1 CA MM CabinCrew Evaluation ] f‘ 1
Deleting buttons ‘a field
Button to segd fields for £ lf
launch the or field(s) Moves to the
query 7 - | sorting screen
| —
Moves fo “setting "
. .
criteria_ sereen code for




Access to ASK via the Internet Facility

¢ AASK interface Client
makes uses of bt
applet and
JDataServer to

provide access via \
the internet.

v Server
Web Server JDataServer
AASK
An NT/98/95 web server Database
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