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Australian Transport Safety Bureau

Nathalie Boston

Australian Transport Safety Bureau

Mal Christie

Australian Transport Safety Bureau

Heather Fitzpatrick

Australian Transport Safety Bureau

Max Marton

Australian Transport Safety Bureau

Christine Boag-Hodgson

Humanology

Nicole Gray

The Kei1l Centre

Michelle Grech

Australian Maritime Safety Authority

David Newman

Flight Medicine Systems

Rick Sellers

Convergent Safety

Matthew Thomas

Westwood-Thomas Associates

Mark Wiggins

Macquarie University
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0830 - 0845
0845 - 0945

1000 - 1100

1115 - 1215

1300 - 1400
1400 - 1500

15615 - 1615

1630 - 1715

1715 - 1730
1730

0830 - 0845
0845 - 0945

1000 - 1100

1115-1215

1300 - 1400
1400 - 1500

1515 - 1615

1630 - 1715
1715 - 1730

RS

Welcome and Introduction

Overview of Human Factors
Morning Tea

Overview of Human Factors
Break

Human Factors Case Studies
Lunch

Individual Actions
Perception

Afternoon Tea

Memory

Break

Marine Case Study

Revision

Welcome Drinks,
Pacific Suites Canberra

Quiz

Attention

Morning Tea

Situational Awareness
Break

Decision Making

Lunch

Decision Making
Fatigue

Afternoon Tea

Automated Systems

Break

Human Factors Case Studies

Revision

Richard Batt

Richard Batt

Richard Batt

Nathalie Boston

Richard Batt

Richard Batt

Richard Batt
Richard Batt

Richard Batt

Mark Wiggins

Mark Wiggins

Mark Wiggins

Mark Wiggins

Nathalie Boston

Mal Christie

Richard Batt
Richard Batt



0830 - 0845

0845 - 0945

1000 - 1100

1115 - 1215

1300 - 1400
1400 - 1500

1515 - 1615

1630 - 1715
1715 - 1730

1900 for 1930

0830 - 0845
0845 - 0945

1000 - 1100

1115 - 1215

1300 - 1400
1400 - 1500

15615 - 1615

1630 - 1715
1715 - 1730

Quiz

Investigating Safety Management
Systems

Morning Tea

Stress

Break

Workload

Lunch

Workload Exercise

Team Resource Management
Afternoon Tea

Communication

Break

Aviation Case Study

Revision

Course Dinner, Pacific Suites Canberra,

Smart Casual Dress

Quiz
Human Factors in the Maritime
Morning Tea

Human Factors in Maintenance

Break

Ergonomics

Lunch

Alarms and Responses
Safety Culture

Afternoon Tea

Investigating Human Factors
Break

Human Factors Case Studies

Revision
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Richard Batt

Heather Fitzpatrick

Christine Boag-Hodgson

Christine Boag-Hodgson

Christine Boag-Hodgson

Matthew Thomas

Mal Christie

Richard Batt
Richard Batt

Richard Batt

Michelle Grech

Max Marton

Nicole Gray

Nicole Gray
Rick Sellers

Richard Batt

Richard Batt
Richard Batt



0830 - 0845

0845 - 0945

1000 - 1100

1115 - 1215

1315 - 1415
1415 - 1515

1515 - 1530

1545 - 1700

Quiz

Medical and Environmental Conditions
Morning Tea

Medical and Environmental Conditions
Break

Safety in Action

Lunch

Human Factors Case Studies
Rail Case Study

Presentation of Course Certificates

ATSB Lab Tour (optional)

Richard Batt

David Newman

David Newman

Rick Sellers

Richard Batt
Richard Batt

Greg Hood
ATSB Chief Commissioner
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Maritime Safety Bureau) ~ JBE[SEEELFT (Department of Defense,
Navy ) ~ EFZH 22 EHLES (Royal Aero Club) ~ BEINHTZE (Qantas
Airways )~ FEEIBMMIZE (Jetstar Airways) ~ GEEINHIZE (Virgin
Australia) ~ 4HPHFEEAC#E/S (New Zealand Transport Agency) ~ 474
MEWmENRFAEZEST (New Zealand Transport Accident
Investigation Commission, NZTAIC) %5 » H U RERI{iz ATSB #riE A
Bt —[FSBURKENGR - SHIMEFE K E HAM R ARSI AT - [RAE
AN o FrinEAiZE (Singapore Airlines) ~ MSiERERMEES (Civil

Aviation Committee of Kazakhstan) FEHREAREEZEZEE > &2 -
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SHELL model

* Software E‘

* Hardware .

* Environment @l‘b@
* Liveware :m

3 : SHELL Model
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(—) BERM (local condition)
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(=) FEFEEE (risk control)
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(=) #4H%%2%: (organizational influence)
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() MAfTA (individual action)
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HITEEEBEHETTZ AR > © NELRSEE R - SLE
ToRIEEA: » ATE NHRATRE T THEIE] ~ BRERAUEIS DU HRBR G 2
KA PR AR RIS B & B AR AT EEE
HE > PP A FA o] L EE R N R BRI G AV Bl (7 - (EMRE SR A S g

SRR IERER BT B &

(R 25 LU BaE Ry IEMEAR AR

% > MEHHSERRAYHET - FTZERVSER D] > YIS g Al e
SRR T - (B 4 > SER TR E R A A0 B R SE R A D R
1y - NERHS g H A FIREIN4E (oculomotor cues ) > Y1%E

HRAVE S

(pictorial cues )~

(convergence ) ~ BRFHET (accommodation) ~ [BF 472

EENARZ (movement

- produced cues )~

EEIRTFE (binocular disparity) FFEBIEEIAGEL - FU0GHHE
BEHHAVIE R - (BN BT REBA A S IMAE L L R NS S i Rl
o 8 5 o ZEHIBTEHIRY 7B E PR iR SRS B Bl s R Bl
HfE - REIEE— =

Runway slope illusions

} High Approach
[ View
= |

High
/ 7 | Normal
— Low
/"i_"’ d
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P

4~ HEE MR ARYE R
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Human Information Processing

Controlled processing

Decision

Information > Action

Automatic processing

6 ~ NERVERN G E e

SCIEERABIER  HERM AR RS B E R AR
FETE R bRl EE Y ARIELIR RS T REVE LR
(sensory memory ) ~ 5GHHECIE (short-term memory) PAKRHHED
f& (long-term memory) - ANFHHVRVERCIE - EZEAI LIy HIaEs
f& (echoic) DAR[EIERECLIE (iconic)  EEpRERBAULEIMEE H
B HFFERE R SRR %P R&% T — D BRI -
FIHARCIE - X TAFECHR > mIEIRF A 2 (A [E 7 BeRCTE - &)
FHERHT) - BRIy R ik - SRR ETEM L - XA
HIEGECIE (primary memory) » FLHASCIEAVIEREM: - GHEENFHEIAY
REMIISEERIEIER T8 - REAECHE (long-term memory) > H[48
MAERT A sCERE T T4 i R AHY - REAGCIREE A 3
M BEEEM: (semantic) > AIEHE (episodic) @ ITAEF BEHHAYEE
B B MRS > F2FF (procedural ) » BIAOEAMFTE A AVRES
e ~ B M ERIECIEEENY - 2 DARBH M AH S0l
&EHIZEMR - DIRR SO Sl E & T F B MER#AS - HE R
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(S35 L W e A S AR A R ST 2 W A FeE S I
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HE(bE(AVERE - N ARMMEEEENTAEA AR > frllEc
EHCRDH R St G AR~ — > LRV E R —TEEhREAY AR
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DI AREIRE ST - B 8 - ‘EREITM B R AIEE AV EH S >
AT IERIS TAE A E > Pl akEE ke - SRR E:
ARV ERIBA T - BRNEE - BIRERETER > RIBIEE
O BRARRR(RT S B 55 G IR R I IHIRE ST « BN B HOR B IE AR
aE ~ HENERAILAE AL 30~ ANREERFF RO FER IR T IMEE
(disengagement of attention) ¥ RAVIRIL - ‘EETIMEESEEL
HEREEERRGIRE ST » BEEEEE B —EIEREHE AR
Z > ERENEEET] LB - 22 AR RE E W iz ]
FAREERIEY) b BEE ) HEGTREHIERE -

Attention and Information Processing

v v v

Short term sensory store t‘_ e -— - -!
|

Pattern Decision and Response Respon)se
recognition response selection " execution
|
Y
Working
memory
Long term
memory
Memory

8 ~ NEHHVEE T &R A e

ERITA] o Ry BRI RE T EEMER LU A EETT -

(—) MR E ST (selective attention)

ETRAES R TP Ry e RIS BAR - BBV E » UK
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e HEAVE B ARHYRDRERE - 7] LA SRR #E R
HEAUE AR  (H B B IR E N M e T &
afl - T RERVRHERIYE R & - (EOAMECREE R A &R T 5 —
{EFT R BRI SRHV R ER - R BRI E R 1R > AFIA] ASCSHE
ZHIRFRE BOE SRR E T A HET SR RA S

(=) BEFRMEFEEST (focused attention)

KR IBCERA O A/ NI Y TR R e &R L
Ak D EEACIHEV R - & BRI N AL AT RE A T R B R
HEFEER > EEUEMIERE IR RAVIREE - BUEMEERVERE S LR
FEBE RS & BB G - (B EETT > IR ERE
A SR E IR R AR A

(=) 5rEetEEZEJ] (divided attention)

FEF— B A R TR AT 2t i T 2 AE - #ER T

oy \UNECILE SO E S MRS v 2t oy= Gl NP S/ FEPGt G eIl
ETRE ] - W HE RIRE T A BURIE R B S 2 B AR  HER
Y LAE - st E R TR R EE R - HIRDEAREES
TAFSE (multitask)  AERDEHITEEI BRI IE &
H B EEHYE B s RSB TAERYSERL -
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FEAFRIER T R E AR S HGREE - aJRE(E A FRYERE I
o Rt AN SR AT ey TR R A G E 0 B
DIFMEE B AR - 24 88k (automation) SR A THITTE -

KIGEIRATRE B IR BRI DGR EE TR E 2 E
NRFREAHTT > R DR IS AT 55 (fatigue)
AR ESIEEA] (situational awareness ) JFEEITATEZEE

SR EEIEM: (correctness ) M4 & 4 (appropriateness ) e

SKEP S - X EA ATy R ERY B #8925 (physical
fatigue) ~ Bk LAV SS (mental fatigue) DURIESE RAYL
B2 (emotional fatigue) » iZEb755 ] LUK IHL 8 T B[ 7
& Z{E AR E ~ BESERZEDUEEY)  EEsmnyEA
e THEIMEVEERNFHE  ERBENEZ BN ZHN—KE
F o5 B ER AR ARBIAET B ARET R -
M - RERR - PEEEERA - R (decision making) Rk
FA=EgEZ SRS

TS A AR - JER AR P R s R E IS RS
HE G BEARHFNHERIEGE - IR AR GREARH IS
B HEE - REBENES e DTGB ERE T E
FESRAEATIESE - R RS T HESRMER > # MO g A
=L
BB F— sl G 35 Se I EES A S I s
BT EE R RS R R EEEAARES > KB AE R
BEIIHIACR 4TS B B G IRbm s B d S A TR 2
HRAYRIEREHIRRRERE.  defE nREE MERTIRVERIE - AR
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AUIRAE - (H— B EHEAVERS - F B ESEEERAEES - TR
TR R E AR | (HEESTHERAVARES - FREAR BN HERELRIEE - DL
H IR SRV N BB ERSE B R - SERRHGIRRE T > VBT (mental
workload ) Z#EA » HIARMHEIEALE - PIT—1EEFTHRR
[ (time require)  PAREITRZIESE AR (time
available) » RFCECEER RAFRHEIEE ST (time pressure) A HHAT]
B O AR M BALIERI TS - E—(EARE R - 55
NE T A RERY 5 [E B (E BT HIR I B A A B A AR %
A HISRERRE - BAIERET] (stress) THRH - BRI 2 —fHid il
TR E MBI FTIS R IR » (55 SR 7 AR 0 2 G oy S — e
rAIRRS » BEHAAYIURE AT DURAIRS ~ MRS EAAY e » A0
EHER EBR P RRFAE - IFEBR 12 NS LELE RABE 3%
BPRE - i E RS DIER 2 AR B IEH AVELE - 18/ e
RHYEE S JEA B AR 2 IR AE - (B 9 -

Performance

HEALTHY

Optimum | Excessive

Stress Stress

Stress Levels

9~ THTIERA]
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ARHVTEEEAGR - nI Loy Rt - FEEAIE (heuristic
thinking ) =B ERIE (compensatory thinking) 5= -
RSB SRE FER R AL A SR A R K N RS NI 3 E RS
BTEERPINERE Ze Bl > BN R - N FURHS B &R & 2 ek
FoA 25 SRR EAVE G > BB ERH VR DUMERYRR A SR 2 - ETR
R [ (G A e Al TR - RS — 2 YRV E SRR -
HENHIRE A LR R - it T AT REEE A AV IE Bl T AT REMERYTH
Al e 10 fos > AEREIE ETHAERS - BEVE—EAJZIEM
— A B RSN oy AR E > (B FF B R B A IR R
& R AERER AYREIFE A BRSO A
[E{RARES (figure context) ALEAME » KiGHSEIG(E S AVEHEE
[Et AT AN [E] 25— HHAVRSTT Ay > WA FTHD - TS IRV IR K
WNENE - BB - MR "Am T in danger?, fETHIER
FERVAERS - (EEENAYA e B I - A 5 i i st Sk © ey
ARAER SR 1SR B B AR ~ BRI Rt iliR - A EERAILL
M2 NEOE AR BAE (E AR - HEEWE Z M BN A @ EHY
#or sk e RS DS E AR - BLIRE HAF/ IR

RUEEHEBIM AL - ARAIHER > BRETHTIEIREIEM: > AR —
B HETEEN -
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10 ~ AHE S B B A AR G M

TEARREIRIERIEER T SR A Ea AR 2 IR
TEIRF R (s AV PR EEZ: 5 T (quick reference handbook) - &#EZA
TEARERIREIE - (HEE A HERRES - EfiksE4 TIEEER
SLHY R ESEIER (non-normal condition priority) | Ay » B

(emergency) 2% > IEH (normal) f2FF > FIEH (abnormal )
TR [ 11 0 B2 S BN Ry DAY Bl - BRI
fnsEhatg - (REFFUREE R B iR PEnviRee - FHEES1SLUE
B O A TR ek - (H 7 5 S I B2 Pt T 2 4R R
T R R E R
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1. Dark cockpit philosophy

During normal operations, all lights, excepting blue or green ones for transients, are extinguished.

No light = normal operation

Remember lights philosophy:

Dark (no light) normal operation
caution
Red emergency
\WWhitée System is OFF
Blue status (switched temporary ON by crew)
Green backup (switched temparary ON by system)

2. Checklist priorities
Procedures in QRH are classified in three parts: Emergency, Normal and following failures (Abnormal).

While performing procedures, crew will comply with the following hierarchy:
* EMERGENCY
* NORMAL
* ABNORMAL

3. Normal Procedures

3.1. Initiating Procedures

On the ground In flight
Procedures are triggered by Procedures are triggered by
CM1 or a specific event. PF or a specific flight event

11 ~ PRS2 TR BB SR A48

ANBRNZBHEST AT R ERNE > R NBSER BV - FEE
A E EER T H B SR (F Rl - (£ NBdtkas Z [ - AN TAZRIER
(Ergonomics ) FAAGTRET AP MG B E » SO ARSTE - 1£
FifE LA » TErgos s AILAEZRE > 1 "Nomos 5 RIA B ~ HEARY
B MAESEYHERE B RHHIIE MEE - B e~ fEIRE 20
BRI WIEsREE - R AT o BRI AR U EE -
TR W) Ry i FE BRI A D088 S AR a2 TN b TR )R 2R
a1 )7 o A S IBEmAT AL - SR EAR—0) - BAREARL
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BE T AREES > IER R AR SR ERAFEIIRSI - (B AR By
AR ATRE H A A R AFRHSHYE S - Ry - —Bitat2
NRdr - NEBHalEEE R B 28R - 381 T TE - BEERH
AHEE - THEWETNGE 7 AR Ay A0E S0 E - (H Al RE
LAY - APEEFERE AT DU/ VNS SR > el RE 2 TEAY SE8E - A
M THEAVHIAR - sERI R T (68 A& 4E5R (user experience, UX)
FEELIEME /T AYMEATHIES: (Anthropometry) B4
7352 (Biomechanics ) Fraat#sm s F A flee 7 THEAVHAHEL -
HeEay A TR G #hrvfEz » AEERE T (user

interface, Ul)-

A T sk A B Ba TR s D B B KT » 7R 2 RGN
O IR tH AN 2 1 AR RAE ety LBEREE (g > RO
K5 The design of everyday things) > 55A AGEfE " AMEALHYE
mnascs AT HE S ) FHrh RER Y MNEISEE A YR T ~
o B B AL » S5%atay B ERRR T RHE A= o] LA A ~ BRI &
EHRIEEAN T EEEL  S—(AEHERS S TE - 2
B HE SR B AT R ERE TR A #RTA
BRI AR R o IR RIRE - IS RS B
DI E 24 ~ R R RE AT 75 K i - AlIAE RS (=& S 5 ME
EAYE I 4EER - IFRVakat - RSB (E 57 -

THMEM - EafEr(Ests  2oOEmEEsaEtry > IEA
AT S AR BRSO IR - SBBRy S AEH T IR
SZHENSMEES - 0 MERM THEAVEZN: - T ELEt) F o
R MR R TRREBUS ~ RIS R S TARIEIR
TR ATIESS » A LAEMIFHIASR - frromsl T s
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BORs - FrDABhRG A » BEHIA R Jekit - 0 VR T ORAD

O TR 8 A5 Te ) DOK T 2F, AESIEE - =
EREHSGANERE RS (team resource management ) 1 » A&
RUHTE ] ~ B & R B B R B RO 2 4 2R
- TRUARENERNSE - BRI AAGUHVER « HiEe
o CHIAE e TEYEs - AJJEIFEE (human resource

management, HRM) ~ 4HEEJFEH (crew resource management,
CRM) ~ 4EEEEEHE (maintenance resource management, MRM)
L RAVHSE R ET 240 B Eslsn g - 2 LIE
AR AEEIN BB E 280 SRR TR E R 7 2B (safety

management ) » [& 12 °

Threat and Error Management Model

External Threat

Non-Technical Skills

Undesired State

12« B T
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ARGk A LUSEERIAS - AR A ERVEM - —(E5EfAy#
ANIREA - B IREE T AU ) BT - thTREA T T EEER ) 1Y
Re AR R RIEEGE R, - BETIRAFAYA > ] BRI E R B RS
an o HATIRBLE S ANRIRE ST H % H A B i B B 20 5 2 SR MEA BRI %
B T{RHEE 5 R S 3 H A AR (5 - EEATRERERFELR
TESENE ~ BROEIRET ~ SR NN R F R - EHIAY AT REN_E AN
T EAAFIGRAVHERR > B MAE R IERVRE - (EARVEES ~ 33
TIRER MR AR - A5 e AP #estaR - BEUBETEIMIA
otk > AIREEHAM H A0S h A RAVsER S ERY  HUE S A
AUARDLIRE NIME » B N RER > M2 — (B EEHIEER > M
HE—ECanE: - B EEA  4 RR EEAERER AR -

FEHEEE]HERHY JTames . T. Reason &afi » #Hat (error) BREEIT - IK
A PA— & — ORI - (EREFITE-FEAY R - MAVEEE > ARIK
AREZ AN DRIR - BEMRFHERR - SOV~ S OeEy - 38
SR tEANLE » A DUE S T 7A NN VB » (£ S0 S b2 i i [ P sl
iR A] RERYIR DS AR BRI nl RE 2L A SRR PR R (R B
B o MAESEAERTRIRENE - USRS A RS S A SRR T

HAMERVSERR - H ARG AR S b 18 SER R D B il
PE - AHECHY » APEEIGRGEET ~ 4HER ~ IR ~ 4Es€ ERYRR - BRI
IEAE S SN A Y B B B SR PP P A0 - BRefstast >
B TEREF N WBERHIERUT A - NRES A SR asism s d
e EEARL H PADG I ISR B3 AR R Y » (B IRE BRI T R o i B
MEE ~ FT/NRENIES > BTSRRI IRREBR I ER IR AR
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RELERY  AETL T ATESUE ) (Just Culture) HYEERZIHRER
(error management ) N EJEGERAY T H o 40l - SEHARMERIAR > A
AT AT R A FE - BT R DAL (E BB 26 & TR sE iR 52 -
PR R RS B IR R ISER 3 R R F AN R - 1BIREERIEE
2R o N BB SE R R m LAP s s ey £ 8 - (HOKREE N REE
b BF S REER R T AHARAV TR - ARVRE TR A IRERY - A AT
EE » WEOETE RH0MER - T ARIE R (TR G s 4 B8
DCEETARME - f2Fp ~ 3R - 15T - Sl A TRAVAE

—fE g R S B — S G - HALE— g IR 22N - %
ERNERGEEEHNE AT REVEBLELEE - Reason” s model » fH—
EFEFAYE A - WG — R R e NREESE - A —
(E2 = NEA WL - ZBEAER TR GHA > AR FILE
= WA IREEMAZ2NREAFTFL T - ERHEANS L - TA
FIERHI R SENE > (ERIER ~ St EVEE  (EMEYJom S O Sm R 2%
ELEEVERT AR - BEAEE AT ARYERS BB MARVER > IR

OHTES

v
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TSR BRI HE U S A B 2 e A BT > T DI R AR (AR B G B 5
JEe 5 B IV AARIBL)T7E A M Nl ai 2 a7 © #EAA R
NEHE S EARHRHRA - hEAHERERT T - BERE
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EBEAESEL FARMEAHEERE LR - (EHE NS E—
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