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1. 3H4H--Introduction to Human Factors
(1) Definition of Human Factor
(2) Human Information Processing
(3) Acquisition of Skill and Competence
2. 3H5H--Understanding Human Performance
(1) Multitasking & Mental workload
(2) Human Strength and Weaknesses



(3) Circadian, Shiftwork & Fatigue

(4) Stress and Performance, Critical Incident Stress

(5) Managing Stress

. 3H6H--Operational and Safety Performance in ATM
(1) The Nature of Human Error

(2) Understanding Human Error

(3) Teamwork in ATM

(4) Basic Concepts of Threat and Error Management

. 3H7H--Human in System

(1) Communication in ATC

(2) Basic Ergonomics Principles in ATM
(3) Function Allocation and System design
(4) Automation in ATM

(5) Impact of Automation and New Innovations on ATCOs

. 3H8H--Managing Human Factors Issues
(1) Applying Human Factors in ATS

(2) Categories of HF Issue/Impact

(3) Case Studies

(4) Safety Culture
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(—) EFEDefinition of Human Factor)

i A RsRZHuman  Factor (FEfE A RHF) » Bi/21E NEBLZ4R ~ B - T0F - a5
B NFEHIE B - RSTAEYIE AIRT R ~ 8577 ~ IRFIAVRZE: - TRATARS FAREA
RARZEHFRAER - T2 RENUVE R&FHRGET T a AR ) KRS #EME - 42a
HE -~ THVIRZ S -

(=) SHEL model

a2 A RyAZE - B Ae A HESHEL model -

SHEL model A5 FSHELL model » (AKIBEHAHY “ A1 —IREE" 258
FETAK > BRat NERMIARTS 248 9S ~ H ~ E ~ LEMETTHII EENTT R > BICAOTHT
ANH S AR Y £ 2 T H. - SHEL model #3412 H A H4E T A 05 -

1. S(Software)-#1AS » LIFTE AR S @ FEHVEIFERE ~ BB - BRETFM
2 ~ BRA - BEE -~ ER - RO MRS TR U o 18 5o SRR
RERENE - MM AT R THURA RFRURGT  SEERI A ENEEH - 4
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2. HHardware)-BE5G - $8HVEEMH - TE KIS - (S BERETIRE - &=
TAEuh ~ REREUR ~ BERCR ~ BUnestitss « Ao B R E At NE TR 2205
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. E(Environment) -EREE o Fho M RAEABINES ~ SMNERERER > RAIAVRA (G - W
BROURR ~ i - MERSESMTERER » TIESFEL RS - RS OREEE
PREREE > BEA7EHARAY TIE UL ~ TR - L2 UEHFERNEGE - [EAfFELL
RIS BE S - BImTREEE AR B HIME R VLI A B AT -

. LLiveware)- A - &[EHEA/AFEHEUNERE - EBIISHEE - BE - BHE -
EHE - fiEAE - BREREMSEAEE » FEZENEFIELTFABNZ
FIHVEIRRREA (5 - W09HE ~ S1F ~ BEAAEMEAHEEIER - DURBEIREZEE AHY
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Software

\.3(/

Hardware | H - < L < . E | Environment

L

Liveware

. SHEL modelfyH0 J5 B L(Liveware) (8 _E AL IH I B BIHY LAG -
EETHRAVES MG EM TS A ELS - SRR B E AT REe JHA
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Human-Factors:-Balance.

Software-.

Task ~ SOPs ~ Procedures ~ Manuals ~ MOPs.
A

h 4

Hardware-. Environment-.

Liveware-Person. |«

Y

Equipment-Tools- > Organizational,-social-and-

A

Technology. Natural-Environment.

A

Liveware-.
Teammates,-other-Aviation-Professionals.

ANEEEE Human Information Processing)

NIEEEFEH (Human Information Processing * fEFEHIP) AT By S{E A ER -
JFE T Attention - A\ BEREE ~ fUE - SCIREUHBEINEE T -
FEIZEANAETEEE - UEEE - LIERESEREZE > DERAE S EE
RUEEE ~ BEE - &5 > AT —TEERAERERE - SiE s B oL
FiAlBURL ~ EH BBz e E ER AR - AMFIEZGREY ~ BHEERY ~ ik
1~ AFEFE - EEAYEUESCHEIEN B B FR 20 EETT -

2. EFERFETZIRERE - SRR ECEARRIESS - HERAREETIZ

AIRAY > ECEREEBHER AR ) & E LR R ERE SRR
REEBHE e gl -« 35> EEfEER -

3. B IR R (Vigi lance) B E (Alertness)HYAR[E o SMEIRFMHHEASE L

R PREFHE R M Ry > SRR S LR INIEY R DI B - EHlE
A —ERFLESHITERE: - IR EIFSRAEREIAE - IHENTTE

A E R -
EET HME
Attention BRlID LIFER i
A Vigilance fi BRIEREEE - R - AU
W HFMEEANE | SRR ER
#LE Alertness = RS L EEEME  (MTER - #EE
e A IR

J&WA Perception — AfF¥E7A BVE BT 5 3 It & w2 A



1. AR S BRI 3% 22 T ARy —FHRE 7 - A M5 b RS b e RaUE E DA
R - ERENEBCRAER - SRR AR AR B E S
FEALVESIRA -

2. TAFERRIEATIESE - fE5E - Hith - BHESHENSE » BB FRIERERIFE ~ &
S~ [HIEE ~ fTREH S MR HEITHARNY - B B HIRE UGS FE 2 H
i HH R S E

3. RAI(Recognition) & MR 5 S0 H DL 4K B Lhs: (Comparison) SR ) BE HYE B N LA
sl o BRI RE R IORT - S AR SEERAVIER iR S -

SRR > EEITER MRS — (A SR - IR R N FI WAL E T
HIBHE

X

RED PINK BLACK RED BROWN BLUE GREEN ORANGE BLACK

RED PINK BLACK RED BLUE GREEN ORANGE BLACK

F 4B RGNS o0 - SRE 245 A (T E R H B 2k

E SR EIRTE BRI AT R AR L BERRE A E
RE NEE RIS EL -

THE5 G Situation Awareness(ffESA) - 2258 HEHERVHTE

1. SABMREIE L& SRl & H miieiE R EIR Sy LR E - (R E RIS
THRATEARATERIARAR « RECRI 73 Fy
JE A1 (Perception) > B f#E(Comprehension) > #EHI(Projection) 3F&ES ©
B ERHUEIRGE ~ BEKE - HADIRW RELE RGO R ~ 22/ - B2l
Fr o~ R EIES) » M TEREBEYARE] - WEEKSANEE » Bl RFFEE
NG EUR -

2. EMUEER - U E B IRES - A ERF SAR A NERY - FEHERKE
[EI YA 08 2R HEFFSA - RILEZEFE R A R " Loss of SA j HIEK
o M/ ER ~ R/ D ENIERAYE S - EE R T Standby ~ Say
Again ; FIR ~ B HZ/REER 21T RESE - siEZ i MR 1L -

3. SMEFIMEEIATHESE T Loss of SA | HYSEAE KAATE " Loss of SA | H%1E >
BB AR - EPHRERTS - SR LFER R - i TIFE - BOH
fr[FE AR ~ T RAERARR TR - BRI RS A BRI ES
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ARIBRRIEE R a3 R

(1) FEAECriteria - PRASE RS & TH )7 ZHYAER] 5

(2) JiZEAlternative - &K ERH R E T M HEIE

(3) HHE(Z2&Cause and Effect Beliefs - B _Fali2IEZZHAE (AL > BH 22 EH
= B B (B8 - BEERIEMK -

EFRIERRIRREAT ¢
h “ > e B T8
}E > EIJ lgfl‘ o e o NS ji
a7 "o > |
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e HE 2] 7R HEFE 4
HE )
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A
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[ R ]—.[ B B AT ]

RRIR R E R E R
(1) &H MFrequency bias - HERIEIBENFE —5
(2) Wk&& M Association bias - #EFE A B IGMEAI {735 4
(3) THHAMEExpectation bias-ZEFELLER th i 2RI A T - THRAAAH [FEI4EF
(4) TEZZConfirmation bias — TR {EFEDARERDHLIEMER
(5) [EIEE E4EGroup think bias - PAZLENE R A SR B B i — 2k -
ISR B B E AR T !
IR 2 AT 2 AR TR MHHEST ~ AP ZEEIRVAEIF B &
[EFAARLEE S ~ B - (ERERIRRE SOl 55 4 - HIET A RIS RR S (FIRATHE R
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(1)

FHE o WEIIEZREE R HIET N Y AR B HIET R A S RUE R Ay - L E
PERRHIRIERZ TR - ETESERF &R - A I RE B E 34 -

5. THEEE , (Attitudinal Factors) W2 B RA—(EEZRNE @ EIES R R &
LREMVREE - W IE REEAVREE - AR R AFIROR e IR R

o3 Fy STRAEAY
ESEpAl e [IGE fH

[ R HE& ~ SHEENBAER R | T REETREEM!

Anti-authority attitude | {SEBCA KBE

ST BEAE - HERCHEM | T2ME > MG IR

Macho attitude BEZE > MA—EfTHE®E | B

IR AR HEACA gHEESR | "B AgREERES

Invulnerability eSS B Ty

{EER NEMFELARAE L | T RAETH) - QR

Impulsive attitude MR E > MEEE I EE | F T

HFRE T PTIRR

JF iR U Resignation KEE - KEre CEERBAIE T

Nl WEEIZIWE

6. HIHAE H B AR S 2 BB (Multi-task) Kz 2 58 55 5K (Multi-demand) A 4H & > 78
T 28 b R B AR AR AR R » SRR 2 2k B R IEREAY B (R
FRA RS - REFRKEENTTESEM TAIEMIYARENR - 3RE R
B BHUATRIFN TSAFE ) LIgk ¢
(1) S - Search =HKFTHME:

(2) A - Assess (HEEH
(3) F - Fix HEsZERE
(4) E - Evaluate 3¥&1T4

PREUTE) Action Execution - TAF{RPRENTTHE) » 4G N —(SHIPHYAEHE
Human Information Processing

Situation Decision Action
Awareness Making ‘| Executior

Attention » Perception

Working Memory

Long Term
Memory




%)

HIFFY S B0 B - # 2RI TA/EEC 18 (Working Memory) & #5018 (Long Term
Memory)[i 2K ©

. TAEsCE(Working Memory) - SEFEECE - ATEIATENY G HECE (Short Term

Memory)~[F] - FHIECRERESEIM £1~208 - TIECRANZEF LEIUE
JHECIRAVERE - DUBCERIIECIRAVEE - TIFECRVEEAIR - E5FR H
FRIMERNZZE > B0~ T~ BT~ %55~ LA

EABAWMAIVSOCA
TEERAMRE TS - ZAIH R — T TR

FIRAMEC T g HIRAYFERE - FEE IR BBERY S (E R R AP T T HIE
‘B FRE ARG G R P ENFE - B2 TIFEUEAY " Fist in, Last
out |~ " Last in, last out | ~ ' Standing out ; #RHI -

. B2 Long Term Memory) - RIS B A A AT - BHEERIER » 58

HEIRA ~ R EERE - B LIFCEEAMN - 2080 - BN - AERDN - &8
SHEE R 1R P ERAS 1% - WA AR B B RIIECTE -
DL Emeazsk R Bl - E R SRRl &

EABAWMAIVSOCA | —» ICAOEVABMWSAA

AR AR R |G E R M B e RERFHIPGE - BB S ac(E - EE IRz
EEAEMS » EMEAEEMER - —HEABGEH - EMERIERE
FITER -

SRR 7 7 4 ) S R Al (Minemonics) 2R = R EHEC B AV RIERE T » WEk &5
(Acrostic » BITEHFE: - BFRIECHEHAM R E R T B » 2 & pea o) 1y — s
) AR R SR B AT T ASSIST | st —{Ef+ -

Acknowledge  Acknowledge the call; get the squawk

Separate the aircraft from other traffic. Give it room to

Separate
= maneuver
. Provide separate frequency where possible - this prevents
Silence .
= unnecessary clutter for the pilots
Inform those who need to know and those who can help;
Inform

inform others as appropriate

12



Support

Time

the pilots in any way possible - Start to think of alternative
routings, etc.

Give the pilots time to collect their thoughts, don't harass
them for information. Time produces good decisions

=~ A& (Human Performance)

NBEBZHFER A Z SiTai - AEEEl: - SRR Rtk - EE A

i LR R IR - AMEESEERE - NIL T8 N BRIENRZE M5
& PEEToEE - REANERIEBEL R /HIRIH ¢

(—)

L.

2.

S BT o U B B faf (Multitasking and Mental Workload)

" E{EH | Multitasking - #5— 0 HMEES) a2 MERIT HECLEEH

A EFELE - AIRREEHECE -

HE4ES " —0FH ) EPEtE SR » —EiEu% 8l E - —BEH—

BpkEE - REVE RS  BUTETIEBE - flgee S8 v —1BiRFEs

<~ —IESTEHE BT E SRR o TR EE  ITR - AR

A& ~ B~ S5 RTES - BN ANEITAR @ FETEGRRT

o WEPTZEEB NS B EH EE -

BHEE EAHTR M A SREE FTREfE " Z (R, 2R THEE W LHASREEFIHY

NPT B BRI G R B B B A R H0UE - I S A0 i 8 i

IR 2402388 ~ N — b 55— (W i 2K S5 2R it = Aiiml 05 ~ BT AE AR L1 1T

HHERRK T 240 -

B T LEE ) BRNRE B

(1) JE#Confusion - MEMPVEBESEAER - Gl © fim ~ SE - HE
[E] B3 BV T - IR AT RESE AR 3 ME 5 MARZE 38R 11082100 ~ 22081200 ~
33084300 ~ 3208223052 LB R IF B Sy AR IRA

(2) &fE Co-operation - MIR(EFSEEE B— o BlUl © WEEAL A0S - ZH80T
HIESE T RERTHE H B AR ©

(3) WiFCompetition - BTHYZT(EAMHEABFE - FIA - WEEMEGEEN
B R S SR Y] ~ SL0EHE - P PR [ R B H A S AR -

"0 E e | Mental Workload -

LA BEWE LIRS - — R T FTRIEEVAN A TR
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%%77, (mental effort) > —B(EHE "HCZ

BeEprELAR DLEAR ) AR - T T OEER
EHNIESS > a1 R E] - [ERERE - (FERE - 'R

fi] 5> DAE SR

orlic ~ rRERIER K EBE R E -

HIREERE - T 2T IVEE M
EMEE T OHA

. ANEEREAREE ST 2 a0 » A B35 B RdirE( Skill-based) ~ #R & M-
(Rule-based) ~ 155 M:(Knowledge-based) = {[& &

TAEESE | BITIERY PCRHY HrarHy -
BT A THHEARY SR SREY REERY ~ fEbaiy
s ettt -
KEbTr & E B G - s
e R
HEHEEHE R -
g I - A
KELT A = fop gy
A A EREEEREE(Human Strengths and Weakness)
1. NELH b FEERE
NHH HEHL
& | W RERPUEEG H CAVER B T{EUEEER
B BRI T R R R B T{FEREFEER
W 2GR T8 W SRR T R N TS
B EREFRFHE H O FREAER W o [E R S THEE
BT T RIECE ) EIRVERE PN
it | W T T{ERE ) fFEERNESSER | BAERETTAR
Boom T EHRCRE ) EEREE W (ERE R B AR B
W A A RO A R P R B R EAR
B K5 ZIMEIFRRNZE M AL m 2HEGEETIAR
N W EEE
- NELH S b2 FHBETIERET
A H#Ehb
W SEEVDRERE SOREE ORI A (. @ﬁﬁﬁﬁﬂy\iﬁﬁﬁ&
HHEER IR REIRTHER DIREFF &L - LHEZF
B GEE S LAV BRI R E %EI’J%@
= FEREEREHE
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B A EAEAERISR BRI B | B RERTEE I IRE R R EE R
ERSEE B AE[EFE T TR TS
B TEEAME > EBEDFNESZN | B R AEE R
7% W SEREHE IR K EAE A
W AERR ARG RE A IEIR T b W SEREMELE - RIFRIGERBITEE
W RESCIR IR AR FARREE SR W SERFFE (SR DR H R E
WA — e I A A R A W AT A

3. NEHEMLEH SRS O M HRp—=iRs =Megmmy NRERE - A

BLHEMLEAAERY 7

(1) FffoE(Skill-based Performance) - 52 FITHE ~ ARV LAE - ©HENE
BT - PIEETRERAYIRS - REWAVENSE - CHFER A TR D
HELEEME - BH S TEETEGER - 8 PIERE -

(2) JEFIMERules-based Performance) - EH AL HBMEEEH 7 TEIF - HE)
{EEEFEARRE IR TER - A I LEEHE BTN - AMER2A
wECAHAMIE Ry - WITCAS RA » DAHENMER/E - AR Al E B LIS HE
RME - ASFHHBEEREEORSER - OfTE BB LR S S ES
B BRIE iR E BRIV -

(3) FIEME(Knowledge-based Performance) - 2 {E gAY TEELIE X » TEEAEA
EHE - AR2E HBLEERANEN - Al LEEHRAREE
afl > BIANAREEEERERT AT ~ SIERE ~ SEETRS - WHBNRERE -

(=) BB - (PR 25E (Circadian ~ Shiftwork and Fatigue)

NHYAE PR RE AR R AR R SR B > Hp T i ) ~ BRI B vkl - =]
AT EGFA(CortisoD BLEf 1B BEELE 2 AR - (5 AAE B RIRQIERF EORF 1R 28 5 ] -
FHA R E Melatonin) FYAE A - (8 NS -

VBB R G AR SR T~ 1 1HS R 18~220% » S EEAE B 11 i (e s 5 IO~ 1 3655 %
17~210F » I AR S oA (EARRE ARG B2 0~ 111 ~ 18~210F - b Fethad 3 - Kb
FRAMIRZCIRE - AP A BT S i 88 ple 25/ NIF Y LR AR S - (R R A e
MEARISFFRG . - [RIL - ARASRRIRENTR - BRERDUER G R Ty 7 =K
i

TRATAR S 2 2 KM LAE - BEREE I BRI H RSO I EDEAIRE -
IR B TAE VA HERN B S AN eV AR BRI 58 - (EIE TARE ST el A E s - DISER
mn'E RS~ BRORSEEIDIRE A - IO IME RREERERE - BT AR
W~ BREEE RS - I E B HE e IRIEIR R 2 (Sleep Loss) K925 (Fatigue)
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W RRRE » A e X =R EDETAE -
HRAMENRA £ (Sleep Loss) k8755 (Fatigue) 1] Bef0 T4 2 RRE S IR 3 )7 A0 1

ik BEF R
MR E | A RERE - K W ARk S B TR R
Sleep Loss | MERS IS R 2618 - | IR RAT4~6/ NI > 268 S8 6P 2 D R 13
BERNREENER | Mk - BRI A d T S
®TAE -~ BV E W R T R
# o WORRER TS S R RSB (R
BINEEE - BEE m REwpng > REMEONG - SR
= REAREE | SR
R R m g st RO - RS/
= 18
5 B LS Y M EOE YA SR B
Fatigue | 4700 - ZMEER - | & % SKEEYaS
BB W RSB AR
EIERCREE T (m R PEETNE— T~ PSR 22 N 10~3043 55
SRR B B AR S
N R RS SRR R B S
S 5 REF R  (DEMRIEE - 1
BRI i
(P9)  BRJJERZEIR (Stress and Performance)

1. BT EE AR EOR MR B RE 1) 2 FIRY A gl - ATRElRIN TIFAS ~ AEEL »

THEHIE BAHERBUR - TIFRFHIBRIIARIEA —
(1) ABERBEfR > B EF -~ BE -~ [F35REEHE %
2) EARZE > 057 - fFRE - S48 - 22E

BRI AN BRI BT

(1) HEFHIEEE PR
) HEREHIRUEETIAIR ~
3) TEIAEE

@) AR R

5) Bk

(6) EEPESTEIFE SR
(7) AR R A

B IEAH AR AR
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@) Bt

4 BT HSRTS ~ SEREEA -

ZiET] -~ B EAREFRE -
3. BRI

EEREES/RE TS - BRG]

BRI L SRS E TEeESE
TAEEET B {HFER B DR B
W R I Pk -
LR B s WY PR W EEE - fRACE R
W [I07/45E S EE
W gt EOAR - BT B EHAL
(R T W[ TR m DR
RS W 1T R
B EF B B EEARE - AT
W RREE W R4 ~ HE
W GHE WS - JBE

4. BRFIEL N\ Ry PR YRR AR EI SR A T

Stress and Performance

Mental Complexity
Moderate

gﬂ More Comp]r:‘_;__ :‘_- .. Less Complex

Ex

PERFORMANCE
Average

Stress, Alertness, Vigilance, Fatigue

Low Moderate High
STRESS LEVEL

xcellent

E

Alertness
Vigilance

Distraction
(External)

PERFORMANCE
Avera

Distraction
(Internal)

Low Moderate High
STRESS LEVEL

HFERIBE ST AT RETR T N R3] BRI AR E B BRI R A > N R T
EENMEREIFP SR > A ReEB D N RRIRHIS- V- -

(11)

et R 1B ¥ (Critical Incident Stress Management, CISM)

fEHEER (Critical  Incident)fS S AP A A ~ & EEEUE A H % 1E S
Hem 5SS o e IR 17 (Critical Incident Stress) RIEHs i@ A\ &= 2T
IMEBIGE(FR - FTRIR AT T Y SRR JE




& &2 BR JJ K2 JE(Critical Incident Stress Reaction)

A=A Physical 15 4&HYEmotional FRHIFICognitive 1T EsHBehavioral
W 5T W [FE MR W EORfRE L AT
WP TR B AR RE-FE mOEEEF B HETE
L IRIWYE9I1ES T W CUEEE W AR R
W R PR m =& - R W R%g - Ak
W g W HEATE - JHEE m RSN B A RE
LGNSR S W EERE W S GE A W TEIEDR

W TR R

EAer A e B ARV RCR B T » B EE A E S ~ A PHE
FelER ~ RELEFEIT © £980%HT ANAF24/ NI A FRAAEE R A B ~ SRR RAB 4B
FE 5 2% N\AEF1Z6ME A 2 1 RMFFE A BUENR:  £94%0 NHIREIGREE T 1%
2 fEt -

R BR 17 HH (Critical  Incident Stress Management, f&FfBECISM) HI ¥ & ik
SR E AR RS ) - B O ERG B R MBLRNG R R ) OB R BHE S
iR BERHTHE=

1. 47 Defusing - $XEHRAAVIT - FAFEZEL2A » BR—H—8—%
HTGETT R E IS G FRT 2 A A S -

2. i Debriefing - 2 ZHIERLE - AIAEE R (EEX - B{EDIFEECEEAAIA
& DERE T =UETRE BN ERINIZEEEEE > S sEEAIERA
BV -

3. fi##i Demobilization - #&HfEARERIRTES | - PR EH R JIHY JT A BT - (H(E
N PAEHE IR A E » 2] O AR -
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g~ A R#iZHuman Error)

TEZE Definition

(—)

N B d-(Human Error) - {AI5EZ4E B mEE(E A\ = Rk B = d Rey—FE1E Bk
AEFy) o 585802 IEHE (not intentional) Y

H 21

T By N Rt » TR " AR E fE ¥non-compliance | ©

FRIZ 1994 F Kirwan YR FE e > A [FIURTHY TAF 3 24 A BBk RO R &t 40

e & e IR E AR e A e

’E[Eb{‘ ’ EXEEEIQ‘

T
TAERA Ergan =5
1AEE ~ &EH T - BES/N 1/1000
QAEFEEPGE - PHEES 1/100
3G HAPE - BAHERENET 1/10
4. SR ~ IR0 ~ NE T ~ BIRRR 30%~100%

DA SR RE S KBRS KR PR3 H R4 - 3 AR 8hERAII%
AT S SO ISR — E SR E R R - HERAR - RE T HISERE
TEART RIS Z R SRR - VECREHAR B8~ SR B -

JTames Reasonff " fEt¥E I | —F G IEFFE SR (Cheese Model) » E45HH #E
HIZE R S BRI 5 ARG TEANSH — B A SR SE B MEY -
AL E] AR AR R MBI E R S A AR ENREZER - H RN RS
FLE] | HRIEZE BRI B — R4 - SER R IEE — R BEZERRR—R 0 - M
S F B - SEFRRRAZEBSR - MIRERR LERERFENEASER - A
HHNSERARIETTHE R ZN BN 84 e REE—E
NEBREEHTR A RITIRE - SHEYIFHTR - A E AT IEE AT -

Error chains & the Swiss cheese model | Reason’s Model

o
/ Occurrence

Productive
< les

w.._ Limited Window of
Occurrence Opportunity

Preconditions

I Active Fallures &
Latent Unsafe Conditions

Active Fallures

Latent Unsafe Conditions

Latent Unsafe Conditions




() A BFide(Human Error) 8] 47 B UFE
1. 2R Mistakes - FEUETERE ~ sTE15ER -
A §EAHIP(Human Information Processing)fi "AEA ~ sREFEEE ~ 22 ~ SR A

R EPERR o SRAIEETES " HIENSEER ) (Judgement Erron) YR ZE » BIFEML TR
MR AR ~ iS5 ~ MRS - REATE) ~ RIRrTE) - #E 2l
HEERHYEIFE R o GIRIE S WANII A ETEE2E - FR%0 [4EE - Al
R T AN 2 ~ R HIRTLIA Y B8 S A Bl € -

2. KR Slips - REVATERE ~ SHEIEME - (EARMGTEE -
J& BT I B ) - VR ERZERREERT B4 > — i Z R Al 2 i TERER
JE - BIATBEART & SO MTRI2005 [ZEATR RN - ST KIET & - 45
SRR e R S TR 22 JEZ200 -

3. Hi® Lapses - &AL ~ I2AETE -
HISTED ~ 0~ B FTEEIFREHRE - IR EERZE - g% - R
BULEIT Ry > DAECRAERNIIFZIE » ZEELUEH] - BEDITERHI A Rt 2k Bl
SCE A AU BN S R A VBT 2E ~ Bfe ST NS L
b 2 -

4. R Mode Errors - AEVASERR - (RILETEERERR -
A EAEE N EE BRI EEE SR - R EESREE [ HAE » LHE
FIER BRI A Sy 3 R - PPk E B AS W (et - F105/23
06/24 5 44 F5051/23R ~ 05R/23L » B A4 AP R A s E i &85y

(=) ABFidl AZEEREEE T (Human Information Process, HIP)
1. B ARV BRI E S A SR ERAZRE - P] DI A E A ERE B E A HY

BRARAAA

) S Decision
i ituation
Attention Perception ! .
Awareness Making

A

Mistakes

Action
Executio

Working Memory

Lapses &
Mode Errors

A
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2. BAESEEI Y AT

IR ~ Bl ~ REE HEE NS A AERE it
) el N 115k
A e A ~
, FRREMIZEA & BidE At ) TRM
Mistakes . NoEE .
= &5 FREARX
9%%‘;?\" =] % =, AR AN
, HHE - 528 ZffiaEt ~ BB L
Slips
HU&, I R - Hll4k ~ TRM
Lapses RN HEE st iR T A

(PR | B PG REEE

rhig B R s T
Mode Errors | J7=k e

(1) 5N Fbi RAITT Ry )7 =0
B IMERZE : MilEE - TIFEER - TIESAeLEt - BEibakst - MER
15~ 4HERER -
B NERZE EARZE - TIFEE - Bogoic - BREBEH S0#EE - I
fe] ~ DERY ~ I SREL L -
(2) SN R RAIEETT
W R JUSEAVIHg S (B N IEAE LR W05 ~ fhd ~ A< ~ B
A o
WAL BN EIEACH? FEA T  JFE B - VRS --
W5 SRR E RTINS R FRATZE G ~ e ~ R -
() $ERREHE (Error Management)
Take N Rt ok 5 138 Z S B AR R R iRV 7% © Hor ={HPEES
1. &R FERAvold Error - FHIEELESEAATER A - HTANIEEAE T - [E(REER
SRR KA RENE - WY AREDTE S - (ERiRER ~ B - flEEEEIERE
F ~ (i PR BT EE S -
2. HH#EPEER Trap Error - FLFEEEABEZRZE AR $EER - (HDUE2E ~ F3E - FiEine
HrH > EEERERRE ZATINLIELE - MiaEiE - /b « BB -
etERh EE - ERUERNEE -
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3. JEkER 1% S Mitigate Consequence - #54E $H3% H A4 B EE {2 SR » FETZRIEREUTE)
FRAESE - A =T EE T BE TIEER - HElSfE - EES - 2
LIS » IEAEIRI T BRI TR 28 ~ TRAFfE -

(1) AN BEidEagl %6 (Human Error and Training)
T2 EM LB 10%ENSRARE > JoH _EREALAYES 2/ INEHEE K M DE Y AT 1057 8
N> BHEER BT EEEEL - S €A S LB EIE - e
Bz K8 - EN - FOTBEIREAN 2 ~ AR EEM S EEBILIIE  #E
AR S - PR BT - A RE ISR - 28T iE N2 AMEIE - RILEE X
H

1. FEEE I AEHIER -

2. dERHIEBEE  EEAE

3. IREBELKERRE ST LHELIER -

WIEE B FVAAGR TS Rl SRARTE ~ H AT SRPE Bery 2 0= ~ SR B T T REHE T
AR ~ BEPEE2 B T/F & -
4, FEEICEF T RERRHIEE B LRSI AYEFE - DUOBRRI S - BET) R RARR -
2Z DA T FER AR AR SR P By 5 [ 75

Il SR 2 2UsER Z fE Ry
PIEAC SN, N CRE A~ #E
THICERARER) | - & R FE T
‘RIIEHEERE) BafZ ~ R WKL 2R ] > S e

A~ EBEJRE T (Team Resource Management, TRM)

(—) EFDefinition

H[% & E H (Team Resource Management, fIfHTRM) » =faARERHTE A&
weffs ~ EA\HFEATHENR » DLERRTIR S e s /KRR 22 2 B -

ARSI TRMIAFIFAARICRM(Cockpit Resource Management 2 BB & FE )
LIRIZKE © CRMAARUEMZEIRITZ ekt < — B Kallsi &40 - FEETHRAE
ANEBANBEARYER - HETRORARRETT » AU N BBl A 2 BB R - &
FHRFBEBERMIEEREZRBATINR - & HEFEMZES I - MHRREFZHMENE
Mg A FyFik - CRMIALEZ A A A FIRYSHEL -

TRM— [l R B RERS A VER PR E % - iadisE & S FEE R R A B -
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PR A2 Ve R it g B 2 2 1 B IR - ERANIRNIUREE 4% > 5®aiiIn
e BRO R ~ TGN - AR - SEEDREE -

(=) BB (Team) B E & /F(Team Work)
1. 4FAVERIE A T YIRA:

(1)
2)

)
(4)
W)
©)

TRREE A EOAE
SFH
B H CEH MR AR RE AT B

T FRBC e TR B S (8 2R
RERS & [ERHE RS - H AR BRI 2 N AE S
RE R 25 A R ST

2. HFHEBREEEZE |

(1)
2

©)
)
W)
©)

s Rl LUE— 5 8RR

Tt E B B DR AR © SVBEEZS AR T ~ WA SREUTE I E 28
SHEMRFZ/D

SFHARVEE G BRIERIER ER)

EEE(E YR e Bhah

LIy 5 (P e

SESEIFIITT By

3. UEERAR T

(1)

2
©)
(4)
)
©)

HHCHISHS R & - BB B SU b ROEFRR R 0588 - k&
RS ZEEE

IDRAS 54 =k avAlZidd

B¢ [ % RS B M4t ~

AR MR ~ AR RIE MR

Al BB BRI BN OB AE

FEEFEERAE AU B RASE R sk

4. BERIE SR EHEBE IR T A

(1)
2)
©)
)
)

FEPAN AR T > K B A0 (] 2

HiE H CHYRRIR > T I [E S

FIE B PR AR RIERE 7 > RE ER AR A R A2
HEEEIFfEHEER

A ]
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(=)

m S R IS AL RN Y
m EHRESETIEE R - MEHEE
SEZEH B1EE ¥ (Leadership & Followership)

1. SEZE & Leadership

SHEFHREET - BB~ AREREUEEFIRITE - miTE e EEE
WEE -

() RAEBFHERE

(2) HERRHE A CHMU ABIEE S
(3) fEE R EZE

4) FERFAREEEETT

(5) HESERIEE(T

1B FEE Followership

EREEARE S - B AR R SRS AL ~ SERAER

TE ~ BRI - FHVIERET

() ~E%REEHERE

Q) hiRAEE LM - HEE I EE R R R

3) BESAE(ETT R AR

@) FETHCRRKPREARE)

(5) NEHBELER

(6) ¥HRENVEBANHEE ~ (HE T R ESRHME - 50T KRR -

. [&REEE]

FEFBLEEE A EIIE—ECR B - R [EE R R BERE T AR
S BIEEZEFER - TR EPEEmAEER -

B E R Z AN ER ML 55— EEE) - AT AR SR - SRR R
Al~AS5 ~ BI~B5 » Al EEAFLIE S > A ~ BIWAHSFVEHES] > 28 i 1{E 2=
1% MEREBDASENEI S - BEIRANE - —RE—H - SikE—5—
ZHETEH B AT kA% -

AS A4 A3 A2 Al Bl B2 B3 B4 B5

—_ > > > —> < <« <« <« <

Bl B2 B3 B4 BS AS A4 A3 A2 Al

EEBIFREET - ALKBIEEARY A S B > RImHYA4 ~ AS
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()

B4 ~ BSIN AR#wmE] H CMmEdES B - Bt BRI TEEZIPHEE - RFIE K
STamERATTE > A4~ AS ~ B4 ~ BSIRIH Epa 52 K MTRCRE & H AT AE > 1°
AR ARITE » RREIMTERER - FEENAEERE T EE - Ay AH]
Py RAFHYIEREE - L - 590 - [BlaE

PR AEFEEEANAOESSE 0 RO BHREREHEOARWHEEE
SERCAA R AL > BEEEH TIE - R 2 BBAY AL e
Rk o BIAONTIEEICE: - BLERAE B CHYE RS [EHTR SRS Z e~ 5
Y > AR R AR AL EIRCER ~ SUUENTAr iR EaRE - EESMETRE

EH o

Y i Communication

| BB ¢

(1) FH% - FEEsR

Q) REEH

(3) BEILENZEREII A G 2R

@) Toha e

(5) IERMAHE RS, MK - RS AR IZENET S DL S S pIOR R -

. TRAUE i s A AR

(1) AR E=1EEREIGEEAS S+ IEHER
Q) FFZEHIEFZFEURRAR - ERATRERSEE T E L & IREE
Q) LIEEmis T & BERER - M TR H R Rk

> VEH R AEESERIHIER - AL

. IRATE RNV R/EERF R

(1) FEHA.COE (Expectation & Anticipation) - FREEESCERATE o WA 243 HY 10054
110 ~ 20084220 ~ 300E4330 5 825 5 Tash  2afE R 3L By s & ~ e
HEE(E - SR -

) EL{FEoLow Workload) - (KR LIEEM LML - F21H - (REH - KBS
FHEEHRNEE - st BFE SRR - A BRI BERREEENTE
IR

(3) MESEEE(Calllsign Confusion) - ELFEMDIESE ~ MESERSERE « JQHMEGE
W AR DANPSR AT RE S B E BT Pl H SERR MU DU ~ AR - N ERIEREE

SRR AIESR - DIBUR AR BT Bl B o8 Roaz et il A E AV OREF
CEONG
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(1)

B DRALIREET S » ZHI(Cruise) P& B s A= ML B IR R e
B DS ECENERN S 0 BRI A RENTAY 5 84% ~ R 2{EEFAHIE]

7| T

Callsign confusion & phase of flight _

Landing,
Taxy,
Not applicable,
Approach each 1%
Hold Ta:::ﬁ pp2% ’ Cruise

Climb
26%

N4 E541% ~ RUEEFARERILT523% - HA AR EF RS &
LT -

4. BB R R ENFENER

(4]

(1) TEERTE - BEEEIF RS AN - SRR BAVER
TEIEHERY -

Q) BB BRI AT SR EIE HIEE - 0T - B B Al BT RE H
BETEANS - MABSEHMER S -

(3) AFHE (R EEMEE - B0 © RTEE B RBURE MR -~ flrsE B
HEmERAH - UG KR EERCEE

@) EEHEARERHROER - IEARRNNEEEY - 8 - BHE -~
lﬁmnﬂk%\ﬂ’ﬂifﬁg I RNTEE ~ N Rk~ BRI - RElSE

Yiver

=
B35 = 8k (Team Situation Awareness)

TRMZZ B ERAYE(E - 5B R 53R (Avoid Error) ~ & #E5%(Trap Error) ~ J&
B8 1% 5% (Mitigate Consequence) Z T AE o {H DA AJHEH S JE 3 (Human Information
Processing) #F2[M 5 > & JI(Attention) K [EiH1(Perception) ¥4 B F2 17 Ry B Y L%
FERE - A SEEIBAY B SR Situation Awareness) 4 BEREILZ M2 2 54% - #ET
AR (Decision Making) ~ ££EUTEN(Action Execution) e
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. BRI ESZDE R A=

(1)
2)

©)

BROE - AR - B HERRE Z & -

so TS - BT B AR R oAt H AR SRR R+ DUSEREUEITTENEITIR
BRERATE -

METE - FrAREEARAFEARAUZATE -

2. FREIFR R BREHEFRIR > e

(1)
2
©)
(4)

s LIRS

AR TE RS

THEE T TAE > AR ~ BN Z o ~ AEATE AR AR
et -

3. TEVIERG ISR S EA IR T

(1)
2)
)
(4)
W)

ftURENE - UaiEny - AENERE o DU EEEEEE -
R EIFREFRIETE -

Hftad s X - Bk - [alfE RERE -

B SHVERIERGS) ©

KX gpE TIFEHeEHE - FEALANES ~ AR AL ~ Bz -

4. BIET SR B2 EREE
ETE IR ERRUR > R ET SR BRE(EETT TR SR - AJREE AR
FRINEESR » BRalRi ~ RIEMERKRREE > B B e - 2=/
A~ BB - ERNVERESCHIER OE -

7N~ BV B $E SRS T (Threat and Error Management, TEM)
TEMGEBIEMNAKEFR AN BRZBfZE L2 2 T - EimEn s - &u
2 AR ET M2 N B M BRfiaHAs: - TRMEZ(t—EE B MERY E s S BEZARS - BRAF
WA B B IR I T A B3R R BRI Z 2L -
(—) TEM=%EZ
1. E# (Threat) - AIGHEHE S EFE ) 2 SH-sEEs - WIESEEHE HVE
DIBRHEEA BERT & %4 - Ml fe etk e Ry ~ & RiEE 2B R -

(1)

FeACategories
B N7fEHYInternal > AEEAS - TAESAT - HMEHIE - 2 -
B YNEAYExternal > AIBNRIEHE ~ 2530045 ~ FEAIECE ~ #5008 E ~ HA
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(—)

BAL -

W ZEfAirborne » WIEEEE S - fTZEERMERE - MEREINN - HifTE -

B IRE Y Environment °© YRR ~ #FFEHIE o
(2) ‘& J5zManagement

W G55 Identify GRBIEEER A - A0 BLE AR B 70 =)
ST g Assess Risk@Hd B EEME ~ AIRETE ~ BEEE)
TTEIACtB IR ~ SR SIREHUHIESE)
B 2¢Monitor
(43CaDistraction ~ #7772 Interruption ~ A f#Preoccupation(DIPs) & {5 & 2 F
SERYSE EA - Filan - WIRE S G RO~ RIA TA s B R R ATE YRR
77~ fR A5 ECEE 2 PO B 4HET ~ R IE LIFTE E M T A+
1B~ REFHER RS E I RS HAL) -

2. $HER(Error) - THEHI BHITE BECAER » DIBEE R fmEkH s E H B HE R -

PEEAAN BN SRR - FeE T A A EMIE N (Undesired States) | > {EF¥
PEEA T BEF R 2R ~ Wi T AR FmEAVE N ) AR o

R G o TR TR - 5050 S A T e B - R - ye
H ~ D B AR AN D B A 25 (I -

&

. ATEEHIE I (Undesired States) - {(Ai5IFAEAVIESE MEMTEMER L 2R RZ1E

Wt BB E SR EE(Normal Operational State)Ei11% 5-(Outcome)[H 2 #E P ES
"AEENEN ) RRREE SR BN E D EEAEEEY 0 RARA
FES AT A DABR AU SR TEAE i - 38 SR BB M8 AR pl—(EP& B - B0« i
2B ANZIEANTETTE ~ ZACERIT R A HE TR - 2Nl ale A
o EZ R ENTRAN T IR E S -

(GTEED!

BHIAER - BESARTREE S BARE - WARENE R AERE 2 A RIE - 712
& BT TN FE - BB HR BEE R RIMREENTE - ] ReELANTRAYEESHTIE ST
$h 0 BEEFEEZM AR - (HONMESREE R EE - HER NS RE BT
JE\R: () » ZRACH R R B A BRI R 2 L ~ BEINRSEAEARTS - BB
BRI [EAMUREEE - CIERRCSS— (8T EoREE S ARTRRAY 78 3 B R A
sFEANEGER) - IEANTE T —(EFFEIARALR CR A R IEN) - BtA Al fE
XN NG S K
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E BN REENUE SRR E R - BH B ENIE R EE » WEANEE S ENR
M SRREEEE AMERHENEEEERE A —EngELE > W
W ZR MR R 5 22 - BT P RE— T TSR R RIEI B EHE fiiE - 508 ARt
AT/ NI RERNERTE R S = UG R B2 > A sE SR B A 8
BE—EANERBEGESR) - Bl A RN IERERR) - BB BEETT
SRR (PEER) - A —EEHIR T AHEAVEN > FTRER IR IEE R BRI N
[ R ST DABE I ~ SR 240 fas (7 B ) A S A it [0 75 R RE T 7 DASR R (B s
o) (FERIEMFEIEm#R T " RAHENER o BEEARR TR 1
RS SIFEAEET -

(=) TEMZ# K TEM&TRM Z B (%

TEM Framework in Summary TEM and TRM
Threats No linear relationship TEM - overarching safety concept, multiple applications
TRM - exclusively a training intervention
Threat management Threats that are not y .Q . .
] managed often lead TEM countermeasures build in part upon TRM skills
Errors ?Rsmtvedf to errors
Mahaged Errors that are not Av&::lrgrrloe
Error management managed often lead ———
\ to undesired states
Undesired An undesired state is q P
“ States often 1% indication to Threat TRM Error
ATCO that an earlier Management ~1,/ "\ Skills /" Management
Undesired Stat threat or error was 1 ¢
L Lo I— not managed N\,
management S
Managing undesired =
state becomes the Management of
—- priority Undesired States

B~ gk - AHERNEL BRI NS EREG o B IEE R A YEmE
# T RE E HEE £ 12 SR (Outcome) » RIETEMIR BV E —THEMEER S - EREIZHZ
PR > HRTRMATTIIRA -

t -~ Z23{E(Safety Culture)

L AL LA L EG AT T B R 5= BRI T 2/ A BRIk E
ERRE ~ (B7& ~ FMRAMEE ) - e SEE k2 2B ARG ~ B 5
R o FMHY 22 UL HRE B ERVER ~ /7 S A7 2 EE AR A R TR TR
ARMERIE L ©

LA - TR RO = ER RS - BT > KB EHESRECR -
TESEIERY ~ EHAST ~ K SEMFRARERET) » T RITH > KRB ET IR T2
MHBA(E R > 0908 ~ BBHYZ 2R ~ ZEHVLENGEEIF R OEJTH > RIRHE
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SRR B 2R ~ (EER - BRI AR IR A

REFHVZ 2 ULEEE R A B L 2RI ER - SRR G E IR
FE& T H o8 MY RE S BE 3 (Flexible culture) - {FAH&RZE B [OIH - B K ot et
(Reporting culture & Informed culture)iFF45E23 (Learning culture) » 3f B8 CagH AR RY & 4
BWNGEE AR 8L 2 ARV HE B H B B s BRI iR &
AIENE ATRES R » B0 » A IESXEust culture) AL BN S 3Rt 2e 2 HHRIE N 2 6% -
R m 22 BN w217 Rl Z 5 4R - 5 B DL B e[ SR F I =R AU 15 & 1Y
TEE ~ BRBORERNT - SHELIAN 7y FoRie - SRS B EBhE 5 280 - R EE R
T RARENBRER R - & RESRIEET RERRA - AEFEER T - 825 -
LIRMTE SIS » SFENAIELEIEE EEAY - BIFTEE " 5 & AV 55 5% Honest
Mistakes | FHE2E - A SR AEE TR ) AAERES -

HF:Issues:in-Safety-Culture. Managing:-HF-Impact

/

R EE

Organisation, Culture,
Staffing issues

Human
Performance

Working Training and Acceptance,
Environment Responsibilities development, Comfort &
Procedures Assessment

Roles and checks

/

Il RELEEBEN. |  ARHETEE

bt NRHEEmERR =05 ¢ ZefFRE el - fIsIRAEaEm T
M~ 2B o BBSIERFIEIEAZNT - REABRENEE - B0 bt
K BT N BRI MR 2 -
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B - S

—~ L&

% —RAVERE » ZEIDOKHEEIVZER] - SR LA 807520 oA (& H =Y
NHREZ » RGP AN BB RHVERIGRE ~ KR~ iR~ BFERR) - BReT (s
PR e (RS R SR A LR S8R CF BT ~ BUAD ~ IBEE S - SR - BREUTED) - DA
J¢SHEL model & TETT {4 G BHHEAS

BIRISTERS 0% » R BN ENH A ChECE R R ET - thipe s g —
BEUAZZENEE  HE ARHEGmEA o] R EEZE - fIafiTEE - filEH
GiE AR RSB > DIATESBERE » WS EBERIEELHERANE ' SHLHE
Ry o 281 - R 2 BERIH S (E #E 5 & Mistake ~ Slips ~ Lapsesz¢Mode Brrorft & LAk
WEE > EEAERE A REIEITEN SRR - BV EERY A -

RENV4FEEE 16/ e HASAEARIAE | > A TR TR T EIE NSS4 T
il EEEREREEERT & - SENAR BERENESREEG A - BOREEH
FFE AR EERIE © DIARE Y AN ZEPIRER - 5 AC&IEE T EHB ORI 22 -
—EFReATZE g 160 ~ —(EFRMTZZ 150 - FRATZZ G 1608 E A aE T & /E - IRESHT
EIRRI2Z g ISORYRTITE ~ FEEMTEAC SR e~ IRATZZ & 1600 MR e » AllfE ez i e
e IR FERS - FEReZ PRI R 22 2 1601 L1 3R A TRATZE 150 » i ~ (RN R
P i !

EHRAER - KFHEGSWE ~ Ao B - EIETREY AN SREZERFECE
AlE(E 2 » A REEEE RS EN AR - R —EIT ZAMIZEE 1508 H R
% DA SEsaI R ZF/HI 15008 T Hi2K o SZETHHe H A op iE Fgl Ry NRES » Bk
= | EETZRRTEREE - BLEEH PR, o TPET AT E Y TE - D&
RHR AR - ESEVAEDEE - B0 B/ - B2 /0 NEErsT et X
e —EOE ~ RE?

BUTEGIEXERRR THESZIDER ~ el gelyr OB - PSR Rk
% TRMIESHELE T8 KR - DERGEVEEE A SRR - (HiEthE 2B aiits H iz
PR SR 4 SR 5T 0 RIS E] / 1220 DA =] 22 PR A 4R A i
o MENL REFHVZ 2L » (EERR N BT e R RLER - FEER T
EUREF BRI DAERR ~ ARE R - A A\REAVER RS -
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bt

TARUE A A 3 BB At S AR HR 4 A B R R ZZ YRS /M e RAE

N RERFE T SR B G AT - Bl Emsi /N e B (FRHE RVE S REIR Ik
L ARSI R T 0 ERROS » ZRECTMEROARIRGS - A
REFEFEARYG ZTEINUE N B SIIIERRE » e 1R e ) s B
s PRI T A AT B A BN RAVE IR - (HE S B AN - THEA
Ryt B AR A MRS - T DA R S T ZE BT -l a5
AFRRRSETT > BEH SR H SHER > SEREIRATZ 2r 3 - HE
FERBI &R Bary 2t -

DI R E G Ry 28 - BEILRATE R B WELA R B HI BT ABRERZER
i o

ARERIFEIAISHEN TRATE RIS SRR, - fRERATE I B
A~ I IEHENERRIVE RIEFERZ PG - ARRRE RS RS
HIEMZ RN - BEORAVE FIEAL 2B E R > DN B G R AR
SLEHIEFPERARBNER « ARFAE s > EIENEALNELZ BRI >
DIgEREo3MT » BHEHANEREI TR - JEREARAEERE N T - R REbE -

32



{h ~ K

— - HAN/T4E

Irene Low MSc, BSc (Hons)
Human Factors Consultant
Human Performance Engineering LLP, Singapore

Project Role:

Human Factors Expert

Recent Relevant Experience:

Irene is a highly committed Human Factors professional with sound theoretical knowledge of Human Factors, Psychology and its
related disciplines. In addition, she has vast experience of practical application of Human Factors in all aspects of Air Traffic
Management. She founded Human Performance Engineeringl LLP and has worked with some of the regional ANSPs, and regularlyf

with CAAS and SAA. She has also worked with ATC professionals from the Middle East.

- Design, produce and deliver various types of Human Factors training courses for different aviation audiences (Controllers,
Engineers, Pilots, Competency Examiners, Trainers, Managers and supervisors, Trainees), local and overseas. Topics include
Human Performance, Stress and Fatigue management, Human Error management, Team Resource Management, Threat and

Error Management, Human Factors in Safety Management, Human Factors in Accident Investigation.

Generating interventions and solutions based on incident investigation, data collected and error trend analysis, improving

controller perfarmance as a means of reducing incident and error rate

- Producing leafiets and best practice documents on human performance (for e.g. maintaining alertness during night shift,

stress, sleep and shift-working), human error, fatigue and other safety issues

- Investigating the impact of automation on skills and training requirements, mental workload and safety and recovery
procedures.
- Highly skilled in various HF tools and performance assessment techniques. E.g., mental workload evaluation, human error

analysis, situation awareness evaluation, eye movement tracking, visual search and scanning analysis. This also includes the

various task analysis techniques for cognitive task performance, overt skilled performance, traihing needs and safety
requirements analysis.

- Highly skilled in display screen equipment, workstation and automation control panel evaluation methods and design
principles, as well as in conducting rapid prototyping, user and task modelling and real-time simulations for usability

evaluation and design



Key Qualifications:

MSc in Ergonomics {Human Factors/HCl option), with Distinction, University College London.
B Soc. Sci. (Hons) Psvc'hology. 2:1, National University of Singapore

BA in Psychology and Statistics, National University of Singapore

Qualified in all International Critical Incident Stress Foundation {ICISF) CISM interventions.
Member of Eurapean Association for Aviation Psychology

Member of the Ergonomics Society of Singapore.

Other Relevant Information:

MSc research thesis on task analysis and mental workload modelling of air traffic controllers. (Industrial attachment with
NATS)

Low, I. (2003). Assessment of the impact on mental workload from advanced Air Traffic Management: A diagnostic tool, Paper
was presented at the International Ergonomics Association XVth Triennial Congress and published in the Conference
Proceedings

Low, | & Donohoe, L. (2001). Methods for assessing ATC controllers’ recovery from automation failure. In D, Harris (Ed.)
Engineering Psychology and Cognitive Ergonomics: Volume Five - Aerospace and Transportation Systems. Aldershot: Ashgate,
UK

Low, |., Timmer, P., and Kilner, A., (1999) Are inconsistencies of outcome between predictive and descriptive mental workload

techniques systematic? In Hanson, M.A.(Ed), Contemporary Ergonomics, London: Taylor and Francis.

Was previously involved in Euracontrol Human Performance Group and in NASA AMES/FAA workload modelling working group
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No. 9 Human Factors in ATS Workshop

04 Mar 2013 to 08 Mar 2013
S/n  Country Name Organization

1 Estonia Ms Ere Keerig-Kont Estonian Air Navigation Services
Personnel Specialist

2 Seychelles = Mancienne Louis Raoul Seychelles Civil Aviation Authority
Senior Air Traffic Control Officer for
Standards -

3 Singapore Cheng Kar Way Jeremy Civil Aviation Authority of Singapore
ATCO

4 Singapore Cheoh Wee Pin Simon Civil Aviation Authority of Singapore
ATCO

5 Singapore Chung Sai Man Civil Aviation Authority of Singapore
PATCO

6  Singapore How Wai Chee Alvin - Civil Aviation Authority of Singapore
ATCO =~

7  Singapore Ms Gan Jia Li Civil Aviation Authority of Singapore
ATCO

8  Singapore Ng Zhen Hui Civil Aviation Authority of Singapore
PATCO

9  Taiwan Mrs Lin, Shiow-Chung Air Navigation & Weather Services C A A
Air Traffic Controller

10 Uganda Malinga Francis Civil Aviation Authority
Senior Air Traffic Management Officer /
Head of Air Navigation Services

11 Uganda Ms Atto Irene Lawoko _ , Civil Aviation Authority
Principal Air Navigation Services Inspector

12 Zambia Ms Audrey Chilabi Civil Aviation Zambia

Aeronautical Mobile Service Operator
(Communicator)
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