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Overview of Human Factors Richard Batt
Human Factor Class Exercise Richard Batt
Individual Actions Melanie Todd
Perception Richard Batt
Memory Richard Batt
Marine Case ( Apply the ATSB Investigation Model ) Richard Batt
TR 11H26H
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Attention Mark Wiggins




Situational Awareness

Mark Wiggins

Decision Making Mark Wiggins
Fatigue Melanie Todd
Automated Systems Melanie Todd

Human Factor Class Exercise

Richard Batt
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Human Factors of Survivability Danielle Azar
Stress Chris Boag-Hodgson
Workload Chris Boag-Hodgson

Workload Class Exercise

Chris Boag-Hodgson

Team Resource Management

Matthew Thomas

Communication

Richard Batt

Aviation Case ( Apply the ATSB Investigation Model )

Richard Batt
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Ergonomics Nicole Gray
Alarms and Responses Nicole Gray
Risk Fundamentals Charles Galea
Human Factor in Maintenance Charles Galea
Safety Culture Rick Sellers
Investigating Human Factors Richard Batt
Human Factors Class Exercise Richard Batt
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Medical and Environmental Conditions

David Newman

Human Factors Class Exercise

Richard Batt

Safety in Action

Rick Sellers

Rail Case (Apply the ATSB Investigation Model )

Richard Batt
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ZHHRAZ ENE - DASERERE 2B TEn e 2 e - BRefEE s &1
EABEERAT > JoERME R R AR RHETES  FEGH AT KRR E
st R A S B B FTER R NI - A gk Al R LA B0 AE
BN E 22 R REEER AR A BRI R A -

— ~ BNEWZ 2 RESEHERT

BN 2 4 JE fikReason & A1 3% f 3% J5 FIGEH A HAY - AN[E2F77R - Reason
AR 4HA%R( (organizational conditions ) HYsZ%E - (HE/EELIRRE (local
conditions ) %S ~ R LAFET ~ A= RAiGSE - BHERIEEIERERE 4 A E SR - &
FrEA A ZEEE (unsafe acts ) AYIRM:  IEEAZ BRSO AHAH A AP
(defenses ) =iZ74:48 (safety net) HFaktt) - PRI A AR AR S0 77 Bl 5 2o
il o ReasontH BRI Al FAEH & AT i@ AR Rt — PR 2 2 REI 775 - AR
PERIREE AT E SR B 5 - SR TGS e = SR MR AR

)4

PRI )2 28 oM 23 F Reason i R Firfiaf i o~ 2 (R -
Defences
Local Unsafe I I
Conditions Acts

YYYVY

[&2 Reasonf&i7il

g ReasonfH RIA g Z g - EOBONE 2 = BIEE R # R T FEIGH AR
A (EHE3) - R — A E A2 - TS R AR - 155 [5G
&N BA RSB ROHR &R - WRIBAT R Z B RHET 01T © (GREBZ A
7 ZENEHESEIGEN MRS E R MRS E AT > FRERE Y2 E
HAITEME]E - Al 2@ IR e B AB - BYEREREERE © It
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ISR AR Y[R m] e (SR B AR Y (I ) 2 AT R (T - R EEE
SNECERIH A - HEE T
® SEIRAE -
® Jil[mdzetk] (risk controls) -
® ZH4%= % (organizational influences) -

RN SR 2 2 /R EEREREA T » EEOE IR 2 B (events) B
(conditions ) Nl Z4=[NZ (safety factors) - L% &N KA AT REEETES
BRI E - A R fiepkiZe &R Z (contributing safety factor) -

Risk Controls
{Recovery)
g |
—’.
Individual
> Actions | >
Organisational Local > > Production
Influences Conditions Goals
> Technical >
Events '
—..

Risk Controls
(Recovery)

Bl 3 S 2 4 g
SN 22 BRI 253 BRI T -

(—) {ERT A (individual actions ) K ¥%{i142{4 (technical events)
FrasERTT Festd T o] DABREZ 2R E S (E AIT REER 1 ) B EE B iER

WBA - it - HEER - BEEHE - FiEHA - BBEANEE - EEUEER I
FE T Rt Ry A 2 RV BI B LB 54 (active failures) BN 27 22 fay e



afe > TEMR P RERE L EE A e EEEG R (blame) BT (liability) Fr@AyHtHI=t
FsE (judgmental terms ) - {5 FI{E 51T Ry 2 A4 REAH ELE R Rt g 22
BN FRREZFAENEAFA - ge BB g  ARGES - satE K
A o RSB AT Ry - et R B RREINE - RHE 5T
R BB —F 0 BRI OURN N TP (R ER S AR A - IR S
2 RAERITT RN EEHIREY -

FTeRciiT St e " S T EAYES - R e T B A At s 1k
RENRMENREM - PIOfTTEATE ~ B B - BB A
FIHTEIHE A MERE - BfoERTRE (technical problems) mt&Ed: - Heffoth: FHIRERD
R E B A2 2N - RIS BBl (technical failure ) Sfiff i
[& (technical malfunction) -

Rt TR AT R AR DO e & B O E 5T B > £ BN Ry & 5 Ryt 5%
AR IRIEIS RV - RG2S EHIRRE S e flse & RilrtE MBS E &
PLESUAH AL E R A G - N EREE o rEtes - St iEs s g
AT R tE E R A PR R T e 2 5 -

(=) EHEIRRE

FrafeEliRRElE " fefE R IR B B AR 2 M ARITT Ry, BENIREER
f-th w7 Sy ey b b (local hazards ) sz (local threats) - (i s EiRAE
ZAREAREEE T R R T AR RR AR AN AYRR M - 250 - TARRYMEE DI
H AR - BN S B B HCEEBA H H BEGR R T ¢
® (i A [RZ (personal factors) -
® I3 - Fiifg R 4%Es (knowledge, skills, experience) -
® T {EZE>K (task demands) -
® (& IRiE (social environment) o
® T {FI5FEREE (workspace environment) o

7



® 5 i8Rt (physical environment ) o

® S SA (&4 (weather conditions ) -

(=) izl

Fral izt ste " RSt R O 2 R AR T FE i - DU (R A S e
PR EHRIE ) - BESERIA] N GER AT E R 2 faF - ARt nl R e e 2 d
FyPigE (defenses) SCfHMM (barriers) » BN 2 4 e 1 H S S A AL 3]
il IOy EE Il N
® ff5 (equipment) -
©® S ELit4ERS (facilities / infrastructure ) o
® i2/% (procedures) -
® )l 4f K 5t (training and assessment ) °

® \ 55 (people management) °

JE\ B el T Ry 2H 4 B 24 (safety management system ) HYZEHIY) »
JR\ B 2 ) - B AT oy R R T

® TH[59%%] (preventive controls ) °

® /55 75%] (recovery controls. ) o

TR e\ P22 FH LATRE AN ELHY R EAR AR ~ (B AROTT Ry R SR AR 2 ml et 2
/)N > HNE BRI - JII8R - [EERU st © BRI L
(RN R R EIRRE ~ I AT B S SR B se B 2 i) - BT EUR AR 4%
ey ZE P AR B S B 240 (TCAS) ~ M &S 24 (GPWS) ~ B AR
seeff (PPE) ~ JRiER5#EME: (crashworthiness) ~ JREEESTH LR RIS -

(9) dHes 2

SHARZ RN By T AHARPT AL ~ 4EfSr SRR AZERIRAR - DA% e el 2 52



R | SO R A U A AR A YA T ¢

Y

® e (safety management processes) -
® ZH4KE 4 (organizational characteristics ) -

® ELTHINEZZE (regulatory influences) o

S S R SR A o (o A RO A 2 = JR SRR A BB E Y HT 177
BIEEEGREANR > WHEBES B R EFNSENRREENE 55
G &N B AR RIS - £ LSRR AR > A AT RERHE R 2N R
ARG R R EBARRE ~ bz s ks B 2 A0 - ST — TR - BN E I )5

ek P E A 2E 2= N R GRS AE A RIS Yy - DR Ry (o ] L SR s At
MEHHY > EEAER B ESEEE A SRR R Z2NER - ez s - mIEE
(R FHGE RIS IR RIS -

{5 BN iy 2 2 fE SR G AR A S A ik - AR R RS (L picantiE] 4 A
S E AP - PEFEEEURIT S > AL S (EFS e s L S P e R 2 2o
NZE > SIFNITARSEE 4 #5982 B - R T ERARER = DI
MR Z ZENE - ZEEEYERDT

ll

® =iy - I DR E R SR 2 (What event best describe the
occurrence? )

® ([ERITT Ry * ABEE{E AT R ey g e 4= &z 2 (What individual actions increased
safety risk? )

® S ERIRRE © APl S Eh R R il e s B 1T R BB o ERTRE 2 (What aspects
of the local environment may have influenced the individual actions/technical
problems?)

® E\[miZi  fEERIEIE A P SR A B il R ek D [ 4% AR rY AT RE MEE B
T2 2 (What could have been in place at the operational level to reduce the

likelihood or severity of problems? )



® ZHARR N e B fZeh ] DAR 1R REEE 4R 2 (What could have been in place to

prevent problems with the risk control? )

Safety
_ issues
- =]
= =<
©
a i
c a
-2 - — -
o Local Conditions 3
3 =1
e (What aspects of the local environment may have =
= influenced the individual actions / =
technical problems?)
Individual Actions Safety
(What individual actions increased safety risk?) indicators
4 AL BN A2 4 fy s A A A
Z - NBREETRERREE

(—) BR%1 (perception)

Al AR L ENHY - MIRREIRYRAY ~ G R IEEER

TRA FHY R FE B A TS - SRIFSEE (black hole illusion ) ~ FZE3Z S 58 (runway
slope illusion) LK ZEfEx%ME (poggendorfillusion) %5 -

(=) &S (memory)

MNIERIECIR ST ] 5y R JRlIEC 1R (sensory store ) ~ 45 #EC 1% (short term memory )
KEBAECE (long term memory ) = AJH :
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® ERIECTE - NEIVERIECIRAA Er oy BB ECtE (iconic memory) Kefafds
f& (echoic memory ) FifdE » F o2 aC By alERE4ERF0.5 217 » T8I
AgymTdeRf2 2800/ ts - HIFfRAAN AR > WE—2 -

® JUHIECIE - BN BRI E A F AR S R SR T 0 28
2 NHIgTTEC . — ARV S & - DT RO R R TL2(EY
ZINIRESC]FE

® RIECHE + —fGER > BN (procedural) ~ 5EEME: (semantic) K {FEH
P (episodic) HYERN - B #iF ARIECIR S RIVECRAE DeAEEE
AR - EEHIR A ok A

(=) FEJ7 (attention)

ARBNINERR © TEEERATEE EEA ST — R PR E TR 54
P2 HVEE T | (The capacity to maintain some level of alertness during the activities
of the day is a primary aspect of perceptual functioning.) - J¥& /785 &g 181 T
{ESEETHE AR - OB EERFEE T TENESE ~ AUE AN BERS [E A8 - 24
778 5 B 258l (arousal ) 45T [ HIBR ST (stress ) AlRETE A LIFRCRELER

(PU) R E8 (situational awareness )

W EENEFZE T MERRE L 5% (Knowing what is going on around
us.) - AE FITLIESY BER%I (perception) -~ Hfi# (comprehension) DK FEHI
(projection ) =f{lEJggii ; HELHk = IRICEZHYIRN A AE f& H K ~ L F& (macho
attitude ) ~ MEERECEBEEY T/E& (task underload or overload) -~ EEHJAYRHEGE M
(uncertainty ) ~ #:RZERfE X (frustration and anger ) ~ J% 25 EfLEX 7 ( fatigue and stress )

A

(1) A% F# (decision making)

AR E R AT e 4R DIR(F A SRS EARMT (analytical ) ATy » E
el RE BRI E TAVESEME (intuitive) HIETFTEL - RZHHVAR MERH
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BYERY > EASRA S E A m7E (biases) - RERNA]SE ;5 SIBRENTIR IR
HlE RS T AR TR EN » HIEMEMERME S - 5 TR
IRRHE S HEE— LA WA T » Jh5etet (decision tree) BC& P51 (linear
sequence ) FE fyE RAVEMNTE -

(75) JE55 (fatigue)

=SR2l E BET - BE EEEERAEE NN EEFER &
SHEFRR ¢ TE B RIRY O ERSREEEN R - LIERCR EHRTERAVIRRE » 1
HTEEABREGHEE ) - KEREFANARE 7 AR S (physical
fatigue) ~ OVEMEIEZS (mental fatigue ) K2 154E M9 45 (emotional fatigue ) -

RS HRRATFS - B0 - RE RS EEIR - RSO - R LIF
SOBHNE - ZRAVEREIRRREE - DUREEY) ~ 550 ~ TEFSE A IRIE N 2T iE R © 5
B TV EEPE  REEETELTEE ] - MBI ERE TGS ~ MR
B2~ EEDIORFHEEE - MR R 2B mRE U LEEML - PR
BETHE (RS -

(t) H#hk (automation)

SEEEMEAHEY - ANIMPFEOR B 2 IREE o FETE A SCRELERE ~ T
CNSHIN TAERETELR 55 ~ tem e S S8 54 BBl BAT 2RIV IS - 2801
fEE HEMERRERER - At R NIEm 2R —Le AR S ERIMRE - 14

® TIENELE » NG EHIRE RIS -
® B DU S e (R > SR T BB LAY TR
® [F{X N\ BESHMHIAE R FRREKAE
® RN  BEREAL BN ER -
® Y AGUBE{RAE
FrHsEt N RS 13Z HEE -
® 2t — HAR N B TIEEfyZEs
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(/) BEJJ (Stress)

® JESTERIHYEE ¢ (B(ERT (freeze) o ki (flight) 5 &L (fight) -
® KB )HEH ¢ LHRE  (psychological reaction ) R 1% » 4K IE
( physical reaction ) Z5EYR ~ JEEE AR - T/ & (behavioral reaction) 41

FERF ~ K ~ AR nTRE G g IR T

® {EREINIL ¢ HL B -

® X e NINAE) - (R FE BRI i B R AR R IR -

® FXTJmEE  HiER  sHEE IS RIHERTT -

® FRTIAE © HEL T TR -

® (& A\ JER J7 (personal stress ) : (A& ( domestic ) ~ JE TAE (non-work ) ~ 2Z (home ) »

® T/EFE/) (joblwork stress) : fEfi R A EZE (role ambiguity/conflict) ~ T/E&
faf (workload ) ~ #%( (control) ~ #2303 (machine pace ) & -

® A= 3HI/IRIEER 7 ( physical/environment stress ) : I3 (noise ) ~ & & (temperature ) ~

2% (fatigue) -
(JU) TAE&7E (workload)

TAE AT AT 73 A2 (physical ) ko008 = (mental) F9%H - 42
H ENTIFAEZEEE - RS - OpkeiE LA LUHEr - o b
A TAF & Al A LR AGH B (L ARRIR - TIF AR ELEE HEEEAE - KE
REEGEEANEE - RNV ITEEWER - (ETIERMER P » A
BORE - KA BN LESER et -

(+) BEBFRE&EFEH (team resource management )

EEEREEZERR - MAFTAAAAENER > AR - i A& > DL
PERN AL A SR -

® i B EFEHSRRE - HAifEH T ZEH AR -
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W i (Threat and Error Management, TEM ) 41 : #¢:% (identify ) g%
SFAd B (assess risk ) ~ #EGHFT 2L (avoiding ) ~ JHgH 2 %1% (containing ) °

B 5 HIFEEEENERE (Normal Operations Safety Survey, NOSS ) #1 : 4§ _F
EeEZ 23 f% (Line Operations Safety Audit, LOSA ) »

W EEE)FEH (Rail Crew Resource Management) -

® fiHEEE T (Boat Resource Management) -

(+—) 7@ (communication )

® ;L:mIhEE (functions of communication )
W FE{LEEN (provide information) : [5E{+:& (errors protection) » #IfE A&y
A~ BEEHEE
W E 77 A &R (interpersonal relationship ) -
W 377 a] FEOHI{T A ( predictable behavior ) @ 43 Z LM FE L (share mental
model ) -
B SRR T RO EE (attention and situational awareness ) o
W EHThEE (management function ) »
® EERHEfE TIREE (Trans-Cockpit Authority Gradient, TAG ) : FI{REE (status) -
1 T-( keeping face )~ f# /7 FEEE( power distance )~ SZ{E Bz 4 Al culture and gender )
T -
® JHEEBIfE (autocratic cockpit) - FEAVELES (steep gradient) - i et ol
» BRPEEE SR K ST ~ BAPE AR S AR ~ IS RUEIE A B S P - s
HMAFE -
® S HEERYE (laissez fare cockpit) - “EfEEEREE (flat gradient) -
® SUAHFERERIAA (reversed authority gradient) - iSRYEIEEAEIE -
® SR EEAERE ISR AR (synergistic cockpit) © Bl « 2815
HE -~ BEIrEECUL -
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® [5] FEH (managing upward ) UBF ¢ FoR(E AL ~ fRELE R, - EOREHE - A
B AR
W SEEE AT (speech) -
W S5Ehf (discourse )

B 3557 HT (conversation )

(+=) ART#EEE (ergonomics)

NN TSR AT AR B B 2= ~ S Z MR IEhE S R (R - Sl DU
VRS DT E SR e R - N#G R ROEENRE A —EMRRIR - w2 uhir ~ 24
T SPER S BB SRS EEVE Ry U E] o B BE P 22 R SRR RS
AVEEET - BVAS R EIE R AR - SiF - RAsReifRE ARRAER - A RE(d
Aa DHERERER Y > 1T LIFRCRE SR AIRIAVIZRE -

(+=) BE K ZE (alarms and responses )

EREN R IRETELNENTT R > BEEER BRI Rl R EAT
L BEA—ER AN EZ 0 -

7 FERS Y = U MERE R + B /RS i + 8% B2 FERS RS (responses time = reaction

time +movement time + vehicle response time ) -

® JEFEIFfE ALY 51502005880 - BERISEIIE A ~ SFERVAL B DU FEIIEL S ~ [
fEEH R T A E -

® B ERF BRI ~ EEEELA R BN EAVRSIESZ ORISR - BIfFRY MRS
2N JERE] ~ BIfFRIRE R S diaat < Al A TR -

© JE (5 A2 TE Y RE AR S B 1Y 2.5

(-Fra) 4E A B2 (human factor in maintenance )

® RyadEE NINAL Ry © YEERRRET e IR © EELURE R IBHEA (534 % b
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B AR G A3 H N RUEEIFEIREE 1 AELE s RGBS 5 4R
AR R EZE s BRGSO § [ ABETT (personal stress)
e S ]

©® S RAGRIAE ]« 4K HriagH (4 (frequent removal and replacement of component ) ;
WRAZH 22 s HEBH R /2 ( cramped or poorly lit spaces ) ; &/ & 7y T EL.( less than
adequate tools) ; BREEAYHERIER ST (severe time pressure)  FEFE K T ELE L
HREAFF (manuals and procedures not based on realistic condition )

® fE T BRI B RER BN R Z NRRBREES RV BV RAECsE
DI A N B B O -

HERTT RHsEeRATT

® %7 (reading and writing) 199 -
® T H (handtool) 17% -
® Hfail  (visual inspection) 1695 -
® RN TREENE ¢ SRR E SR o ARF AR SRRTI2 #1596 -

HERARNREDT

® HEfEER /) (time pressure) o
® ALff (equipment) -

® )ik (training) -

® Ji7 2% (fatigue) -

® {774 (coordinate) -

(+3) Z2 Mk (safety culture)

® b B R BN E B AR ER B 2T Ry
® e b ¢ R EIEL R EIEE( L
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® AFABRIEEARG S e FERY 7= E -
® AR — 55 -
® iR E  BHEASRAE IR E » VLSRG N\ 2R 2 LN

b

® GEIRNIEM BRI - SR A B ORI S - S (E R -
IESUEREAFEEAY « sk E RS - s NER D BRHE - WA
IR R SR (E RO -

® TJHESEE NS A AH R EbR R B TS A TEREA] -

°
5

uukﬁ

b L e i P

® LSRR FHIE -

® fRi LB LA -

® U IE MIGHISJE -

® 1B R AL SRR IR E AT BT -

® U RN IE R BT

L N=GiEE

() ANRBHRZEFE (investigating human factors )

® A FIAHERAYFHA

® B - Pk C(identify) ~ G ( test) ~ 5¥(& (evaluate) -

® & (R ¢ B (attribution) ~ & R 22BH (hindsight) -~ #E2Y (confirmation) -

® SHERR YT L BEA (cognitive ) ~ BEiZ =M (open question ) ~ ZUT][EE (% (rapport) -

FEHSEE (active listening) -

(+t) B IR (medical and environmental conditions )

EEEGHE T » BEREECR S A T AR N SRR
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st tHE > RE[FJRF BIRBEATIE A2 © @I RE ERFT A TR &R, - Pl A%
RO~ EREBREE - RRERIAUBESE

HERAE (incapacitation ) HYBREAHBARYAIREIRINA © thEL ~ Lo ~ BEPR
%~ BHE G IR WIS BUBRETERANY SRR - & (hypoxia)
# G ~ #yE Sy (thermal stress) 5 -

REETE S EGAH AR = e SRR Bt 4G - BB HSIRAETR (A lack of oxygen to
the tissues sufficient to cause impairment of function. ) » &4 JH R0 = E T =2
AT E S ERK SREAVEDA - MR EEE (personality change ) ~ #E55 &7 (loss
of judgment )~ #2465 FeteFaE S loss of self-criticism )~ #2445 HAZC & ( loss of short
term memory ) ~ fZ FERF IS (reaction time longer) ~ JEEJJ{RIE (mental tunnel
vision) ; ERFHESEENIERA © FLAN I X ZEE (muscular in-coordination
and tremors )~ it 7522225 ( color vision affected ) ~ HE4 &7 (7 7 & A8 [E 2 77 (loss
of peripheral vision and night vision ) ~ & /758 (hearing deterioration ) ~ BAAEIZL

(hot flushes ) ~ #54H (cyanosis) ~ #5 E8E (hyperventilation) 2 ; FHAH S H4,
TEAREEAE > GEAH B ARG - 4 £ 6 s RIA AR ISELT -

H G TR AT R AR EORITIVER S - | G iEURA « fER
fin (weight increase ) ~ FAf (grey out) ~ JEAF (black out) ~ 8 G FEEEAIE ML
( G-induced loss of consciousness ) & ; i@ 1F 4.5G £ 5.5G &EiE I &E4E G
KIS - F748 10 2 15 PORFREIRN Er(HRE B B A AR SRR BR 7 - #8815 PO
EIRI & SR B RE -

PET SRRl E S A E SR Z BRI > IEE ABREURRER 37 &
B N IE R SR 10%0FAIE S ST ESEATE  SNENELFRNA
Hii7K (dehydration) ~ 48 EERAH EBHE ~ ofF ~ UNYFEERMERRE ~ REHFTEEIOKSE © 2L
TETIRTE A g R S HERE TR -

18



B BEREH

— ~ BN 2 2 [ 7 A S TR B I6R - R8T o] NSRS R H 255
FIF 2 Er e T B2 EAE R S A R i B A, - R EREE -

RN S 2R T ARBNRESEEEG, NE 0 WIRHES2 SRR
TR EHLHEE AN B ISER -
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