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Introduction to Human Factors
How we think, process information, carry out
mental tasks and work

How people learn and competence

3H6H

Understanding human performance - workload &
multitasking

Human strength and weaknesses

Understanding human performance - shiftwork &
fatigue

Stress and performance

3HTH

¥ ¥ ¥ |¥

The nature of human error
Understanding human error

Communication in ATC
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Teamwork 1in ATM

= Basic concepts of TEM
2  Human in system
» Basic ergonomic principles in ATM
3H8H
= Function allocation and system design
2 Automation in ATM, impact of automation and
new innovations on ATCOs
HF in safety management
3HOH Applying human factors in ATS

Categories of HF i1ssues & impact
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Ms Irene Low
Ms Irene Low » EEEHTAISA o FORTIISE RERAUS (B ERER -2 01 1%
PRI B R SRS BE (UCL) BGE AN TAZEE (Ergonomics ) » DUESERAR
St g EE LR - GAEERBE R MMM L5 (National Air
Traffic Services, NATS) Z &M HEE N HNZR M TIEAT O FAVIRHH
Pt LA AR N AR Y PNV PN e | R Ol D EED L EZ RS
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B FEAE
— T ABKEZE | /48 (Introduction to Human Factors )
(—) TABEE, HEE

58 " ABRZER ) MBIEEATEHS ( ICAO) N NBRERATERM T
T NRRREFEABLEHATE - TF - JSEHIREE Z D8 > DUIRE P&
HEYIH AR - NBREFTESSSEIEE 2 - Ba0HE - A3E - A
R MIEER - BV~ VRS -
" NRRZERARN AR LR - NiRtes - KR @A — R T IEryHEA
NZFEHIRE B =

{ EACE ZIMTFEN BNZEREGLRAEREIR AR A - -9 AR
NZ B —#E TAE? A Fha iy TAFEREE T AR B0 TRt ~ fRasiIR A
Z FEH B SRR iE St N R N R AT S SR i e AR AR A BRE - REIETE
TE AR LAER A HE TR D IRAT S a5 5% A e

[ PE B AT AH ST TRATUAR B A B Y N BN R S T8 2 AR SR R
H o RSz

ATS Related ICAO HF SARPs

1- 4.3 Air traffic 4.3.1.2 Knowledge — Human
Personnel controller licence Performance & Limitations
Licensing

d) Human performance and
limitations relevant to air
traffic control

11 — Air Ch 2. General 2.22.1.1 Recommendation —

Traffic

Services 2.22 Service to In communications between
aircraft in the ATS units & aircraft in the
event of an event of an emergency, HF
emergency principles should be

observed.



ATS Related ICAO HF SARPs

10 — Aeronautical Ch 2. General
Telecommunications

Vol IV 2.2 Human
(Surveillance Radar Factors

& Collision considerations
Avoidance systems)

10 — Aeronautical Ch 5.
Telecommunications Aeronautical
Vol Il Mobile
(Communications Service
Procedures

including those with 5.1 General
PANS status)

SHEL MODEL

2.2.1 Recommendation —
HF principles should be
observed in the design &
certification of surveillance
radar & collision avoidance
systems

5.1.1.3 Recommendation —
In all communications, the
consequences of human
performance which could
affect the accurate
reception & comprehension
of messages should be
taken into consideration.

ICAO HF Framework: SHEL model

- Complex interactions between components in ATM

Software

S

Hardware  |H . - L

L

Liveware

E Environment



ST AR - & FERAYEZ SHELL MODEL & » SHELL 71 &5
FHIFEFTR > IR AN BRZ LB %P S ERELER T > S
(Software ) ~H (Hardware) ~ E (Environment) ~ L (Liveware) ~ L (Liveware) ©
Y 3 B8 Liveware BECAVU BT (0T B BB R A RN ZE ¥ B e
PRIt SHEL MODEL i R ERIFS B ATTAH 4% F 2T A B IR Z A A B ae 22 -

SR R E B T A

® S (Software) ¥KAR : LURNUE RIS » fAVEISEEMEER - 1F
FEMUE ~ BT 9T ~ 55 Al TR BiE /R eE TAF
R EREUER] DAEE I RRUE & T B e LIE /K
R aRENEGEH QLB R B RE 2 2HENE B RN I
e EHI A -

® H(Hardware) BERG:FEHVEHEAEMH - TH B EieAVEHIERE -
PlraEdl= ~ Bt - ATMS Z8¢ ~ B2 - JEGRE - B - JBRE &=
H s e R G T LR A e AR TR > BRI
EIlERUIE27)/S

® E (ENVIRONMENT) 3R5% : [HhpafEryERS: o] DUEVIEHVEREE > A1E 7R
BT HIR SR - 5 A ERHE ~ #lE B LIRS - Bl = ARG
YETEIE ~ R R Y LAFMAE S SCRER]  (FHEALE G e
% T DUR SR AVAHGIIRET AR AL B8 ~ TR - et -
NI - BB H 5 SR (A Al e B SIN A LB E Y -

® L (Liveware) A : f5HVZBIRMTE S SAS TIFARIAAVHAL TIEE -
BAARYEISE - HAEAAVER S - EREIRER - 2B - BEE - B4
RE -MEAS - RTE WS ITEANES - BEPIAELZHEAFRY

Ak a0 T, ~ THEE, - TEREE) F o B ARG TR
BRNUE I SRENRRAT—IHEEANE -

el



®  Central L (Liveware) * f5HYELEIRATE I B AL - AHISHG - LEEAE
GEAAFIRIERR ~ RREAITT R > FETRATE SIS A i BT HY AR A
ZORHEH LUT 261%
B RATETH SR AR
W TRAUE B B LA TR E I E S
B TRAUE BB AR RURATE HIHRE
FIUE il B AAT 4R ITRE
FUE il B A e Rr 27 27K
FLE il 5 A T A i Ok AP R R B X 2%
B ESRATE R RREIHIAEE AR R
> Bk
> HEREE
> LHEAR
>

AHNER

E E =
o ﬁ ﬁ A

Human Factors Balance

Organisational,
Social and
Natural
Environment

Task, SOPs
Procedures, \

manuals, MOPs

Person

Equipment Teammates,
Tools / other Aviation
Technology professionals




(=) NHEEHEHET (Human Information Processing » HIP )

NIEFEREERE (VB2 2RI SRS SRR pm HE E i B Bh 1E SRy

e > KRBT R TP R

1.

Human Information Processing

. . Situation Decision Action
Attention Perception Awareness Making Execution
Working Memory
Long Term
Memory

FEJT (Attention) —7E5 1 EARRERLE S TRE HEE AR - 2T

FY)E o ERIRECCTE S RAERE (sustained) ~ BEEME (selective) B

SyEtE (deivided) =i

® UEFMETES — (RS (vigilance ) BKEE (alertness) JREELLE
e HEE - B (vigilance) 1B H LA ERRIMAVREE T L5
BREE HIEE SR BB B2 EEE - X B 5 M R AR T
Fo HEA ATRE IR D B B i 2R & R - BRI T SRRt - BE
TRERLHAYRTTE - €8 (alertness ) AIERRELORTS = [ SRR EAZZERETT - B

WHERHTER > BUBEHMEAVEHE - LB REER EERES -

10



o EEMIEET - AHNRERTERGEA RN HRNPER A
BREY ~ FrarHy S5 RIHEIHTE R G ELR s SRR PIIAED AR
siE > 2R A] LIRS R ARy 25

® SEMERETI— 2 TAEE (multi-tasking) > —{BE A AT DARIBFECAN H—F
B15 - PII—BIZ—BEEN - BEHE Bl B EITE A&
FE S A TR - a] USRI R EEANES - EstEsanitE
BT

J41 (Perception) — APEEZZEIHYEHEECRIE (stimuli) £CEAREHI 2 HT1%

FTS 2RI EER S BOREEHIREA] > BN IR S E 2RI RE ST - EHTE

RRIFERG] - Ry TR —RRAL AR MR TR " 4L ) W HAUM T HE

F ) — N B MBS EREEMHY - Fr ARMIE RIS st A A S 2%

BRAyE RGP MM R M EE B - AR e s HRE T ] LR B D &

ANV - IIERE AR ER B R - B Bh PR MBS HY ~ FETHIY » A= H sk

HYEER - FEEREARE ~ SRR EEMIRGIRON T haE B B e - (HE ST

BRELLIE
i R T — (NI SR B R SR B AR A IR - S U RIZ2 951

PR R - BREE FEIAISE PR R > SRR SAEN A

FoPHB R g EER g0 MESHETAC EMEZ A HIRIIEE

NEHREETEEEY MRERAE T - S 7S LB ] DU

ST > (B BB IR T R R A BRI - Sl S AN S - A

RED BLACK BLUE GREEN BROWN ORANGE
RED PINK BLACK GREEN BROWN YELLOW

EEES (Situation Awareness) — AR E | ERBM B ELFEREDN
FTAESEN | - UL ZIEAESAERRT - BEITAEEGA > WEEaBEE

11



AUARCIAE R > O R s Rl 5 - AE0E ORI S: (mental picture ) Bt
BRI AR 2N - S arny AT - AR AR AGE IR B
ATRERRIR -

BT BRERHINRRS - IR sBRAARNE - [HEEE

S RE R T BEfizE A B A B AL AV 2 - BREEARIY > A2
sTARE] - TRETE BRI ~ TRt ~ KRS BERGHRERY - LB EfTE
Bt~ TRATEEE 28 ~ TRASMERESS -
RN BT AR - TMIANETHVRREE R ] - By B My
TEEEE R BERVEEER A B S MR £ R T TR% A - s EE B
ST EA N AURGEAER 2 - MDA BRI TR T] - AR R
HOIRRE » MaEEa nT LU BRI N — 20 sz MRS -

S REHYIED - B B #E2A A DURGEERHCE A B R IR SRR
ERHEEERBIEN KRB - FEEFHSTEE A — RG] 2
EYAMEEEL M ENEREA G EOK - AIRE IR BGRST - B e
EEHEEE - NIIEH BEREE SRR E M Z AT WRRIEERAERHL
AR EAHIEORE - B AL ST -

TR ERAVRIER " R RN KERES - ENTER - T
RlE ~ BRTJBGRAIHi SR AN - BT LA T AR (TR HIME R RE A SR Bh 4R 15
AN E R RAGREIEE EEY Hf R a i e BB TIEER A

3
?E]%?i

SRS » TS T DL o P I B A A A R ey B
SRR | WA TN
S P R
> AR i WiiTESHIEE
B REEAARE

A B o]
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PR e s T HOHH O EEAN A

Jiae S ik el K51 (big HEEE

it~ SAcER picture ) hEREIEAE T AL

S TREB R S ET TEEEERRM

INR R EHEH HVEHIRELE P 2 KT A

HYHIER 22 LA (big picture ) ##
[38] (A58 S At b AR E R
EEHREERE K ( tunnel vision )
HYESR R > PElr R R E PR R

> TR LEER BHEi=ALAE
R A 65 ] AR TREEE AR
78

8% (Decision Making ) & #T(Action, Execution) — R [E] 75 Z& ik ge HH —
THHAR] DUEZRIGERAVERE - ARSI AT S NI =%
(1) #E#E (Criteria) —HIAREHE 72 A A BT THIRERN
(2) J5% (Alternatives) —FrEMIIE Ry B0EETH » A RFEFAL
(3) REEEE (Cause and Effect Beliefs ) —EEEbs g 1Y /5 224 2 2
HRRAE
TRFTUE 1] & AT A R SRR ER 70 BB /2 AE 20 T (multi-task ) ~ 2 BEEEK (multi-
demand ) HYERESE N » MAEBIRE ~ ARNVERETIC N » FiStifv SRt Va2 A
S ~ SR EREEAY R VR (IRE TERARY ST - SHEER R R A RERY 12 2R
AR -
AR E R E Y
(1) $EERAVEEAE (Criteria) ZE4E ~ WINMERENEHEAWIFHENE LA EE
S 8 AR S
(2) RAHRIEANEREJTE (Alternatives)
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(3) REEIEE (Cause and Effect Beliefs ) iH4LFER o

TSR AR I Y — R BT A G - B R R
B% A Rl (Frequency bias ) —IRFIHFE &AL sl mE i b 52 4 4R

%

W% 7 52, ( Association bias ) — R (P 6 L4 RE  Bh i S it —
(s TR B B SR> h BRT B BESIS S MBS T
PRIt T 2P ] o BT B b A PR R B & s B YA 1
GFEHE)

FE1(i 5, (Expectation bias ) — FfPIiE & 55 A S S PR R AT B
R - ERTEELEET > T e s R
B4R, (Confirmation bias) — B ENEEIRIE I - F A FIAE -
BB TR BN, o AR TS ;

PEI 5 H, (Group think bias) — FEARILE R Gl A S BT E 22
TR BRHESEN R A TEEA -

(AR SRAY BT T AR AR A A (E A AYHIET ) (judgement) - HIETAATLEA

REHE PR AEEE - BRI T (T LAE ~ A AL AE AT LA ~
NHIRE IS AH ~ I S5 R FE BRI IR - —(EERHTHIET A nI e & 5 (5% — 2 eR
SRAHIEr > TR HEEE (The poor judgement chain) » —{EFEATHIETA 7T 5E
BUSHSERAVER  BEERNENER > LR EHRRTIRE T

A ATREEEVE IR

REFE (Attitudinal factors ) /2 BRI ETRZE » @fF ¢
JEfg =% (Risk awareness ) R E % (safety awareness)

{8 NEFH TR R EHIRRE

14



Quality of
decision

Confidence in
decision

TR HATROAE S AN B - (B2 B (S8 1 BEAIN A et A 4
YRR ©

TAEscf& (Working Memory) —HLEFHIRVECHE - RAEIVFIEH @ SR EE
AR > R RBERCIR 7 (+/-2) (EEAL > PREGAVERREIREY 15~30 7 » JFURHIIRER -
RAEZZFYMERZEN RIS T TIFSC RV IR — IR RS A A
Tl EARZEHI A A A S S50 T Firstin, lastout ; ~ " Last in, last out ; ~
" Standing out | °

H—IAR AR EREE - 2/ TIFCRER L RIEE - BRIk
(Chunking ) 2—fl7J77% » {EFFZEECRAVERIE 240 - nJ LB B ECiE &t - 4
YIEEEESEAE - 0983567334 = > (0983 -567 - 334 ; SUE IR H CHGR P M © 5k
EHFRIHBNESE (Mnemonic) » Weather, Equipment, Situation, Traffic = > WEST o

FHIECE (Long-term Memory ) —EE T{EECIEAE » AR EHER > 5O BRI
R > &P REfRAk - BRENE A BRI EAREE - WESF RN - 2R
HLHE - BEEN - SEHw RN BIR AR

(=) HaeEE (Acquisition of skill and competence )

1. T ABKRE | B#23%E (Human Factors & Learning )
15



" EREEE AT Rk ACUB Y —(#IBAE - | TR H U FHYERE 50k
(1) B&ZE (Discovery ) —(ERNEMAYERBLILMFEE - WIRA A IEIEE
AR AEZEBRHARA - GHREREER » AR -
(2)  {pReE (Imitation) —PREM - R SE - BREAHEETEE - F5R
TR EZE -
(3)  #E&Ci% (Rote learning) — P BRSEACHE R 2 - —BEE T ARFEE - 2
BEE -
(4)  #EFE (Reasoning) —{ESEE LiitHsn - AAHAKERIEES - E&A
RERHVEEETTIE -
2. TEEEZEERYEH] (Principles for Skill Acquisition )
(1) {EREEERYBHAGHT S R EEE R
(2) ZEEFHNSE > D —BEgEhiyEE
(3)  RESEIEEAE I B IRE M
(4) B AEE A —Pike's Laws of Adult Learning * 47 A VO{EAH] -
® kK AEIEA KEEENYEEE (Adults are babies with big bodies ) —Fk{§EE 5
— 8% T EIRAG R A W LIEEE % - ANMEAILE - Bl
AEKE A S = -
® )\ HHECHIENELEE % (People do not argue with their own data)
— & E O TSRS LR G EA H -
o ErBpRaEHRGFEE (Learning is directly proportional to the amount of fun you
are having ) —HYERELEEN BR LR A B A TR - AR E S —(E

EP Y EERET

W

® (TR A EEENIEIIE (Learning has not taken place until behaviour has

changed ) —EH B BEIRFIBETTE > MEEIRM T (15 -

3. 2FEHE (Learning Styles)

16



BRI A A B — TTWIER 7% » mlaE /o2 —2k » el REfRta
Z—1b ; AIRE A SR B LGRS AN - A AT RE R I R e
% JRRA(EL A RE RS - BEPIE AR 5 fERAAFELEE - HEAEIME -
(1) 1783 (Active) VS. EEH (Reflective)
7812 (Active) FEERI (Reflective )
> TERMEFEEE > TOEERMTE—T
> BERRIAETEESE > BE—EATIEEE
> EHBTEERERERER | > SRR R
> EECORAIAGT R - REiEERE
&R NB
(2)  EEZ (Sensing) VS. H2#! (Intuitive)
BUEZRY (Sensing) HEA (Intuitive)
> BEEERREIVEER - BERW | > EEROVEESA R
FARI ~ LT A > PRFTEART AT RE M B
> NEHETEECER - AZEE | > EEER ST —ER g R
BN EA FEASMYEE % A S AT E
> BRE - BRI A - 1R T
HHERZ R AL > EEAEE - AR
> fERECHPEN HF#RE M
(3) WA (Visual) VS. 355 (Verbal)
HRERE (Visual) =2 (Verbal)
> ZHEG - EE > BEUER - I
> HEINTTREGHR > TERAER TR

17




(4) BRI (Sequential) VS. 45&E! (Global)

PEFFES (Sequential ) 42457 (Global)
> TR (HERER T —(HEE | > EE-RIEEAAER - HiE
> EEEEE - AR L

> PSSR WA E
=i - HE5E T BLE
W

> HEERBHE & AL
AR ECE TR TR R - E
{REE R SR A0TSR

— -~  AAF¥ (Human Performance )
N RS 58— TE TAE ST ASHT » AT 22 3 TAE ST P K A
HEFRE ~ RRPRSEEENE « R IRV T AR R R a2 2 A B3RIR DL Al
Bz

(—) ZTAEZHEE VS (Multitasking & Mental workload )
OMEETE (Mental workload )

HHIR TIHEBENZ S OB RS RA L EAESZ - 2 RS
FRERFT BN HAYZ 0T~ LN Z ARG - e EERAFEAAERS
ranqE A s  Hisk - FHEIRE ) B BB 0 (BEREE (HEFERGERE )
W55 /BT ~ b/ ~ BEmERRTT ~ RATE SRS -5 -

OEEFNER > EARFH EREE ok = EMSEE > HERESRFE - &
frHY =223 ( Skill-based performance ) ~ #RHIEAV[FZ2E (Rule-based performance ) -
HIERE 2 (Knowledge-based performance )

18



CONTROL

Mainly Conscious Mainly
SITUATION Automatic & Automatic Conscious

Routine Skill
Expected based

Familiar or
trained-for- Rule
problems based

Novel,

difficult or Knowledge
dangerous based

problems

®  ReflrHUmZEI (Skill-based performance ) ——f HE1FE » K& #EHEH=X
AEELETSHVERIER - CIMEERE - 585 F - RERIAED
e R ERAVHEE -

® JHHIHURZI (Rule-based performance ) — B —Eb(F3E FAYRIE - (HZEE
IFEPGE > OB SRAIERZ SIS EHY - AR SAE st RE AR - B
Bk EHERVERIERy - B0 - PEIEEHAIESE - HURETRAV R -

®  IERHLEZI (Knowledge-based performance ) — B 1) B HAHY ~ ERERAY -
ElRHIERE - FEEEEHRAERIER  FEEMERIRATEHIFTA IR
RETT > HCREBURAVIR 22 IERE s - 18/ U E -

% THE¥ (Multi-tasking )

—E R FRET A R —H T ENE T — A S 2gENE S g T
YE - JE = b AT RE i 1T 2578 T/F (Time-share) » BREEZLTEH T/E P AREINAR
B4 (Task switching ) © FZ 7 FCAE HE R (mental resources ) 2R 58 & TH TAE

19



IRIEECEZHEERE - ZRHEAVEZ2EM - T% - B - BROCTRE Wk
SCEENEE ARG EF R - HaRsEs@(E -

% TIFEE B2 BTN ORI R PIE S E R FIRE BT R AR EE
TER NS FIRPE T B A ITEEY - SOMER —BLNRGIREZ TIF%E
AR — [RIRF R BE P E A PR AT Y TAE - FHIERORS - SR TR E—
FLRREE - (AR R A s R B LR IR B (B iR B T
fE > UGB FEIRAR -

(=) NHEEESE19E, (Human Strengths and Weaknesses )

o JUHMIIEISE

B2 %33
> TR RN MR

> PRERE R (RETE
AR AHE G A HIECIRIFEL S )

> BERAHEEAEET  #IEA L
YRS RIS

A
> RIEECEA KRS
> RS o IR IRARIR B

74
> BEEREAEMEESE | o
> K o, 23 B -
FERIDE > BEHS T LA R BHIHE - B ZFIIMEREN
T8

> BRI LA T

R AEREEE (Monitoring )

® HINEAIE/SE

B 4k

> A

> TAEEERE &t RESIAR
> R

> TEEEEEAA FRITRIREE S
> BECEAR

> R R RHLEERAR
> EEESAR

20



s
> T

> R o AERFEE SRR | > IR AEEETHIR

(=) E=REIE > HPI&E%5 (Circadian, Shiftwork & Fatigue )

E;X IR (Circadian rhythms )

Circadian Curve

* Body Temperature
» Cortisol
» Awake and Alertness

06 09 12 15 18 21 24

The curve in reverse
» Melatonin
« Sleepiness

03 06

EREERE AT B ERAEN—EEEHE - B AR T H R
(Hypothalamus ) NHY4:EEES$%E ( Biological Clock ) FRiZEdl] » 2 K EAREWEENY

P ERA -

HAIH A B g A — KA G A A — AR B - Al RS RIERE -
AEHER S B B AE - £ 0 RIMH S e S B B m Bk MR RrE R B A
B 5 — Al G fA (Cortisol ) » T2 1M B S & HEhFHET - T & #R BB (Melatonin ) »

R AP AR

21




AN—RETOE R BN EARME - 7~11AM BUk 6~10PM - [ife /15
HSEt AR - OAM~1PM BLK 5~9PM - BEEREUR » E—(# AU = R AR
I - EREERE R 25 /N —(EfEER > A2 —KAY 24 /NEF > PR AERHFERR
] G L AR AT R AR IR D)

WRBEHIN T F T 6T AL B B TAL B 4 — SR — 1
SERETAHIZE SRR ISR SRR LB e
AR TR A1 - e ISR » A SCRE) IR -

®5  BEIR AR R EEEREE T{F (Fatigue, Sleep Loss and Shiftwork )

5 HENR R 2
e 2 IR A > RS FERENR
TSR S Gl
SRR R SRR > EAAERE TE L
drne s | © TREED ok
A T— > e B
R B > EEEHERE0ITE
R AR BRI PHRIL
(ELLB T @2 EIp
B LR s EEnE | e 8N
ey e | T 46 RS
e ek | PRSI
(e > AR S S
W s ey | o ) R
N - e | ” TR B iR
B ORERECAEy 155y | 0 n G ERA
i e ey |© AR
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> HE 1 NSBRERE— | > ORYHERID GRS
TG AE £ 5y g AR Y R—ICHH 8~9 /N
SR I RIS HEAR 5 1AM FZERESS. -
> IRERF e - BB 10AM RIZEAEFR
RAEER  WRRALA

(DY) B85 (Stress and Performance )

&7 (Stress)

B LAERR ORI ERE DA W ER g BTy Al kA LIEAS ~ AiE
fir ~ BUES R ECEHERAS - EITRFHIYBR ST AT REZE Y

> EARE S - S AR I 2 [
> NESBEfR IR ESRTE - RIS ESE BRI R4

BT N R 2

S | R
BB | B E R
e

R

BRI

SRR AT

e B

B

vV ¥V ¥V VvV Y V VY V

2 T RS U KA | RGN - 60 - BER 4
R~ B SRS -

\

NAZ BT G R BIFE £ B IR R 230 7 A FAEE
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4 9 G
TAREES) > meEaEE |
> EEERYHEE) > RIEN
>l oo | e e R
i > B
> ST > RIS A%
> BRiEE /AL -
=5F
fERERT > IR > SIR& BN
> 1B > (TR
> > IEERE A5
> SR > RAZR
> ERelE > JldE
> TR > A - B
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Stress and Performance

Mental Complexity

Moderate
More Complex -S——

s> ___ Less Complex

Excellent

PERFORMANCE
Average

Poor

Low Moderate High
STRESS LEVEL

HEERIBE ST A DA TAFFR - e & R G T F IR - PErr kit
e LIF AR TR AR RIRI A RE R B RS R TAF IR A -

(7)) fEH=ERR SR (Critical Incident Stress and management )

e ke USRI A B AR - Bl A B & AT R Z AL -
A% SRR T P A e — (s e SRy - Py L SR A B A7

B FE 548 S e PORIZ E 1T R e
> 154 B O EEBEIEIE] > OB
> KEHET [E4EIRTE O/ ED=WAE D Fib
21 S = L iy
L e Blopgh—p | > RHEET R
7= > LB AR| > SEHEEE
- ) BRESEAER > sEmEER
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> BEARFERE > ER-FH-| > R > ORI R
> g &5 > HEERE L B
> %8 > JHEE - ) H > RBEERE
> BEAR-5| > RBE L e
A E A
> JEEE
> RHEER

(e NSRBI H g BLER I AE S ~ A PHESEIE -
R H S HAMSE - £ 8620 4 FEEIEEHER ST (CIS) WY NG AE 24 /N A EITHY
B EERATYIRY SR - WERAEUEIER - &5 22%09 AMESA-E5 £ 6 {EH
Z 1N EERER 895 4% AN g HZ R BANGEEEE (Post Traumatic
Stress Disorder, PTSD)#Y &z

et TR J7 s (Critical Incident Stress Management, f&fE CISM ) —44&TH %
SEEFMESS - OEIEE SER AT 285 © stEs2 0 21Y OK
Hi—tk - A BB AREBAT REESUER T RS R B
B2 F S B =R E T

1. 47BE (Defusing) —HMASELE 1~2 > SR—H—si—H Ay 5z0E T
e R o B A ERIE o SETERTE AR E A S -

2. /NHEHL (Debriefing) —Z B HIERYE - HJRE B RE(EEK - B (EPLEEEAL
MAE > IS =0T B AR B RAYATZZ SR B s RIS e
UN=EiSEEREL iRt Ea
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3. @AM (Demobilization) —FHRNEAMHAEM: A5 E 728 - 228 N\HHE
% EEITHIIRG R SOE A B B BRSSP - WA O EEAEER
ISR Ve B A 7R BT - B A] AE HERAY S RE BB & o O EE i

=~ REEENEEREZ2EXN (Operational and safety performance
in ATM)

(—) AR (Human Error) —J088& 2 AJARYRME (To err is human )

‘The three stages of Crisis

Emerge Stronger

Decrease Performance-
A Period of Instability

CISM
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" NRsBR ) SRR AT RAET Ry (BB TERZ TR > HERA R M
REA SR E MREATHR KA > BEEAVHIL (Bror) BIFERH - IR EZIEE
wRUESAE R T A ESFRE , (Non-compliance )

Error chains & the Swiss cheese model

Reason’s Model

Prt:‘dn:c't.lu
DSt s v. Limited Window of
Occurrence Opportunity

;nco-dltbm

P:c”wm of Unsa
Rew b

I Active Faillures &

Latent Unsafe Conditions
Decislon- e

Makers o o Active Fallures

oo oyl g Latent Unsafe Conditions

O Latent Unsafe Conditions
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FEE =] S e FH James Reason gt - i AJEE (EAH SR P E iR EL i —
R R ARG R E] > P T EEILAIPEE R - #E =] ERIFLIE R AR S A
ERENAY ST RSB MIRE > BRI AN ~ (T BB A ETECCE - ERTAEEY
FLIFRIETT R — BRI 2 > EONE g 384 -

ABERSHIERL (The nature of human error )

The nature of human error

/./.\?

Situation Decision Action
Awareness Making | | Execution

Attention Perception

|

Working Memory 1 -
|
Long Term
Memory

® i (Mistakes) —

> RUASREEREAVSERE - AR ¢ A - BT IR ~ J2E TR ILE
B IEMERYTEE] ~ RIS e BCER A e

> REUASREEREIEHE - (2B AR e T THEER - AR AR A #5105
THE EMEEBT T 0S5 - S SEARY AR R - SRRy THE] - W
BEA—ERENEE MU -
fae (Mistakes) E G EHAEEEHY " HEL,  (Judgement errors)
AR I — S AR o] AR - YRR 4 B T ez 5y
15~ MO~ IS A ~ SRS~ R A
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® iR (Slips) —

TEURIEHE - BT-AIEHE

> BITAVED BRI AR AR L PIAGe s TRE s sl 5 Fkee > AIAHER
HAYCI

> HUTHIBIERMERZ P > EEENRHIEEAE  AEELEREE > fl
UIREBREET-HE N ER - BREAIRL S FE A AR A1 5E Bk T R

Fit7Z (Lapses) —

TUAIEHE > GAET > AR AT ~ R TIF A BB I E K
BT L - B RIREE L3830 N A G (AT B > SO ILENRIIR R34 -
i -

< LIEEI—FHASTE - BUSEC e T
< R BAISEC R T
< FHEARESEE G o HEREFEEREIHEIR T

EEUFR S (Mode Errors ) —

e R A S — IR B e A AT TEh R AR MRS - A2 B BB A S e R A R M

ERFE A - BA SRR s SO R U iR o

RO ~ Beffr ~ B | S E& I RE fHRdE

i3
AR > HEAEr & B | > FIk
(Mistakes ) | »  Hlak ~ FREA 2k | & > TRM
PR > RBENEX

> #r= g
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N — BHEE & S8 | 248& (TG
(Slips)
Fit 2. — JEHEANEAE & | > %k
(Lapses ) JEEEaE > TRM
> BUEER
> EH T EHEsE
BhiEdfE TR
BEEFL | PR TR g TH A H W BUREY
Mod . B
(Mode ot T
Errors )

BisE s (Error Management )

H HZ ek D F 58 AR DURAE N Ryt % BT 2R BERCE e/ D R 7 Rl

PSR

/ Trap errors — detect
or record errors i

Avoid Errors
Reduce opportunity
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(1)  #FEKL (Avold Error) —fEEH R BN/ VHAEENEE - Hila0
LA - SR ER SR - BT ARERE R ~ R
=

(2)  fW#EwRK (Trap Brror) —Hid/E AT LAMEEREE - AT LIMERREY - 2AE
AR KRR Z AN PASUE © 2RSSR RIUE ~ A BT - HoRarE
-~ AR DEE - RUEREEHOmIER -

(3)  BEREEE (Mitigate Consequence ) — & A Bk 88 AL AVIRHE » ZEAER
BRAUTE) - WS REERIR - EIFHENE ZEB R SRR A T
SRS ElE > — MR - B REE A B E T ESESH R TS

FIREE/]N -

(=) 7@ (Communication in ATC)

Influence for the Message

Words

How you say it

Visual, Auditory, Kineasthet)
Non-verbal

BT =P
=3B (Verbal)

32



® JESEE (Non-verbal ) —HRfH ~ 85~ BHGRES - WHIRNE - BIFEEEERY
eSS ZN
® EFEE (Paralinguistic) —aBdd ~ fiZs ~ TEA/N ~ HIGE -

IR L E R B RYEE AT LIE AV SR Eoen > LA
A I E B B AR IR R AR U IR RAGRE BaE < ELA
IEREREN(E - SR TR MR RHEE R AIREHEESERE S R AR %
it o b e 1 SRV DG I S R B SRR A 28 M N A TIF AR - B
SN R - B e R - R ET RILATERRE BB T & - TRIT
SRR E I BRI AFRIZH - EREIEAEER AN - AR
HEEHVER — "R - ST REL 02%RYIRIT SRR N SEBEAYIRSE  25%KHY
AR AR BT E S8 0 EHE < N REE B2 O i 8 2 5
s AT B AR MEREEVEE - It BRI T BB ASEE e S

S PREAMAH BEE A RE SRR © BA RS IS -

The biggest
communication problem
is we do not listen to
understand.

We listen to reply.

(=) EBFEFEEH(Team Resource Management, TRM)
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fEASGERFTAER » &l ~ 5%l - A8 DIZBORMUIR G HY 27 2 B8R -
HERRIE A Sk D I E PR ARG R ATis ey F B2 8 DU I I AV RE AT By
AR FETRAUE BN HIER & ER TR -

SRR B R AR LR

® EERATEML

® FHYEIE

® B CElHA AAYIRIUED T E

® [ FENUIE A ORI R s SR Y {151 2

® FERCE N[EIHVERIEES - BHEE R B R P A Y SRR B
® JiEH CEREAMRSAVEE AR

SHIEX STERE -

® SN AR B AR A MR

® MEEBAMILA LR | STEEEREAEAT A - A RRETEE A~ g
EEERUIES

® IR NBVEFITA (EkRrIFRIN)
® ZIEE it ANHYERL - LA ARG
o DUERFEAY T A N EHITE HEER
® YR R

HEHEIBEREHE (Leadership & Followership )
HEEHNE .
& &
o EH EEFEAKEN
® BUERREf TS
TERFUE HEEB VEA -
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® HFHRANHEERE

ER &R E CERM A RYEE T
® ENEZEMS

® HRGRHYIANRAE DEEERTT
& EMEBIHEC

[ ]
an»

YFHVEREEEZ R -
o Kt//x/\
o HUR SRR AN ZufEtk
& HIR/RA—

® EIHTE (RNERELATER)
® SR TERHIHLITHE
& IiE

® HEHVRFAEEE - HE T UANE

Gigt

wo (T FUB B AT A R R HH R

S0 MARAH TR R -

YA eERE BB IR % (Requirements of Team SA )

® I E RN ARG - BERAVECH MR S Y

o HEFEIITE—
BN T R BRI &
& RAMHEI T E—

RS B CEE AR S BT HIVEER K ~ B AT SREEIE &

Al ST AR IR EINUIE AT Z PRI (E &

REERBEREBRNEBE&TE 774
KEEREHESRNRE YRR T A
T AL A B S = R
> SRR RS TATA R
SERETfERY > S X HfERY

> RAEZREE
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> BRICOETF—EREES - | > BICEEREER LEGERY

R HA B ~ AR #5)
> HEAHRE > EFHEIC > PERFERE RS - e A

R B B S EE
ERAREE ~ BT 2]

(MY) BB 5= (Threat and Error Management, TEM)

Threats
Threat management ——l
/ Resolved/
Errors Managed
'y

" Error management

Undesired
States

Undesired State
management

’-

TEM Z24#—

B (Threats) ~ Eit’& (Errors) ~ AEERENL (Undesired States) =#F A&
SIS RARE (R BE A EHEE §ERGUL > UM E T g EE R
REEGIEDN - HEHRI R M S N ERE R4 R ZRTE R B LA T
B LIS RIEIUE R B AR R R
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B B

> AREHIE RS AR SR
Bk

< HINESREE

< ENILVE ERHEOR R
AIREE R Ay © AT RE

(Interruption) ~
> ERAlE (R
BR)

Y
o

> HEEERETRERET > 1
EAARIRE A B RERA U
>

> TBERRRIE AT LATHIHY
> HIEEIRHE - BAED ~ BALAME -

ZErp ~ B

" > R ARG S T B B (5%
SN

Ry LD

SRR KA

AEERIFI | > ERMIMIE S EEE

LR
< EREE R R RS EL
< TRE TR E A SRR E R

P EZ
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> i DIPs— 43 (Distraction) ~ T8

4 #H(Preoccupation)

> R (B EARE
> REUTEIEEEERS

SHAEER)

> PEreERGET RARA RIS
> AR RIFEE > M= A RIS A BRI

> —EERCERR A AR AT R DA =>H B SR 5

> BRI ERGE R OB S5 B IE )BT




> EEAWERE TR E IR AR AR BRI
Rt

TEM and TRM

TEM — overarching safety concept; multiple applications
TRM — exclusively a training intervention

TEM countermeasures build in part upon TRM skills

Error
Avoidance
Threat _ TRM Error
Management Skills Management

Management of
Undesired States

g~ &3k (Safety Culture)

Z2ILHESR

TR ERR At R UTRAIIRS A0 | > B - BRe A ARAVRRRE ~ HERIRITT
RN G EATHEENREFE - e BB ESEA L2 ABEZE -

ZELEBRHIEH -

® AR b BUR - TIFERF - EEAY - HIVEHSE(HER TERRE EAY

Yo

HRR
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® {TRARM  TIE EARGEINE  ERLENEE - B ErER
pan > B - RS2 21ER

o LHE AR EATAEA] - HER - WENEL - B THNEH
e 2 B A S D TIETE

Components of Safety Culture

learning
culture P.rcepﬁon

informed
culture

2 Safety cultu’®

NIEXAE (Just Culture)

T EREM | SRPR &S B % » B — G T/F N BEiH A AL T8 REAN SR
B EEHSIEEE > SN HEs] - EEEERENHZEER R ER > [N APTEE
"m0 238 ) (Honest Mistakes ) [ZifiA #EE BIFRFTE LR E -

INTESCABE B —{E4H 4% 1 5 45 S7/E (Reporting Culture ) fiiiEiss » B K57
EEEER THHAESR | SHE -
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FEHBEAZ T “Toerrishuman.”  SEEA N FHEG LA " AJE

R geefs, ~ T AEART RS 25 ESR T AN ERE ST
Sh > HEERE A - JUSERAEATEE LAY - BRATZZSEN S WALt - R EFEX
BRI ERA - ARHRER S 7@ —RKAomay 2
HE RTINS - A2 E RS - B A RBRZREAISE
AR A A e A o R S AR P R O E R T AT AR HH kY

FEAR LB PIERZ A BT NRBERZER JIEEIE & (RIR i R12E SHEL
MODEL iy —{EERETE S B 0UEE S EAMHR » BT B fE (R
{E R AR ER 2K (Brrors) N2 AR st N IR RNV 5 < (H2AF L5esR s i —
BT RN RBREZ%  AERR ISR R ey SR e EE

AR ERAAENETEA S E  MERA LR TR e e
A4 BIGAWRERD SRR U BRI EE TR AT DU RN 22
ST BMES A T B R GBS SR N B A
REENEEFE R AR E R R B C— AR TSR - AT
LIFEB R YT TE (TRM)—H-EAE T

{i& SHEL MODEL tH 35 ik tH AL R H B - B R vl AERE
BRI B AR E R (Human information processing) 5=t
R B AR G RV DL R AR ERR A T A= - 2R3 (Slips) ~ LR
(Lapses) ~ #iast(Mistakes) » JREGE 18 <755 E (Non-compliance) » #&1H 25 &R
L2 FIlSA 2 - R AMEREE EIHRTAS DAY
HERERVARA L -

AT HR R EA SRR R IR B R 2 A E S s B 20
M o R ER TP BRI T LIGE— (8 ARG R - BRI BB RTZAL -
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B Ok A RysERR o] UE B i A BRieRE B C et SR A i > 20 b ARG
RS FHRHY B S A SRR » 1158 238 e 22 5 {b(Safety Culture)
ZRAEEN I > 12 Eust Culture) (VEERRERTHE 2 T > 4H4%HEHSE
B AT SE AR &2 A0 T O 2 s e & - AR
fEt ~ B S W HEENWEE - Stk BIEIERAVEER » BURHVSE AR
H R E KRR D - BIEA A SR ASE -
= BR
(—) FEEIIXAEETSMABRERSE

e enper] P REER > RAENES ) » IEEZ 2 UEATERH
IYE ~ BEEREH o AT R IR BCE B R B R L E B DU SEER
PR AR MBI - HEH G EEINVEFR RS > 2R
m H BB EREE > MEA RMAEER - HHE LR A RT3
R NLERNEEERE P 20— ERRY MERETHRTT
EEGEERGN > REZHMIFEH LAERTTRFIRFINA > —2
ZEPIEFNZ GG RGE  BEREERA LT K iy
TR RSB AN A5 - $RTT R TR T > AliE —(E e
IEREEHYGERRST -

() TEEFARRZWALEREEZRE

K FEIPEEEHE R T = ADBAERG ISREE LA Hpth — A&l
[E— R IEAEREZ ARV & > BRI RAVSRENBEHETE > A
FUBTIBRERTE N BRE2 AR IR ZRFISRATEE 1 - BBl AT BH/IRAT
SHETHTEE T BTN T — 2RI AR A BNZRATRIE - LIFFE ICAO #f
EHEFA T NBRE > GEEE R E IR ) BRIEEEK -
B &R EEHI R B E BN EEE TP BN R R - B
WL ER ~ S BRR T EH - BREREESE st AR LS
HEFTHES > (EREMCREIRECRINT - RAAERHRIERIE & H I E I AF -
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SINGAPORE AVIATION ACADEMY
SCHOOL OF AIR TRAFFIC SERVICES

Human Factors in Air Traffic Services Workshop

5-9 March 2018

0845 - 1015

1045 - 1200 1300 - 1415 1430 - 1530 1555-1700
MONDAY c 00=3Mnn_vhﬂﬂ_ﬂ_,mmwo= todtichantsBiman How we think, process How we think, process How Paoblelli d
5 March _0»: _.Mm cliorit w_ Factors information, carry out information, carry out ow Omou m. earn an
2018 NTOCUGHONTO Hdman mental tasks and work mental tasks and work ompelence
Factors
0900 - 1015 1045 - 1200 1300 - 1415 1430 - 1530 1555-1700
TUESDAY ! " Understanding Human
Understanding Human x Understanding Human Human Strength and ek =
i Performance - Workload S | Performance - Multitasking Weaknesses (L) Fetipanseea S g | Swessiand Performance (L)
2018 S == ~ & Fatigue o
o m ﬂ om
] 5 & ]
b ] &
bt ool The Nature of Human Error % Understanding Human Error Understanding Human Error %
7 March ot 9 9 Communication in ATC Teamwork in ATM (L-L)
L L) L
2018
qﬂczq mc” = Basic Concepts of TEM Human in System (Group Basic Ergonomic Principles in Function Allocation and >Sonm»=o: _~: >.ﬂz_m _Hnmnﬁ of
arc (SHEL) Assignment) ATM System Design; Hlomatonandiiow
2018 Innovations on ATCOs
FRIDAY . Applying Human Factors in < p—
HF in Safety Management (L- Mgy Categories of HF Issues; : Wrap up and consolidation
9 March E L) ATS (“Putting It All Caftegories of HF Impact Group exercise
2018 Together”)

Course Closing
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