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In the early 70s’,

continuous major aviation
accidents triggered the
call for the remedy to
stop the trend.




Accidents

Reshaped the
History

1956 | GRAND CANYON | TWA FLIGHT 2 & UNITEIJ

FLIGHT 718
* Improvements in air traffic control system

. Creation of FAA




1972 | MIAMI FLORIDA| EAL 401

Fixation, Workload Management

Accidents

Res

naped the

History




1978 | PORTLAND | UNITED FLIGHT 173

Fixation, Workload Management

Accidents

Res

naped the

History




1979|Chicago| AMERICAN AA 191

Improvement: MX Procedure

Accidents

Res

naped the

History




1983 | CINCINNATTI | AIR CANADA FLIGHT 797

Change: Lavatory smoke sensors

Accidents

Res

naped the

History




1985 | DALLAS/FORT WORTH | DELTA FLIGHT 191

Change: Downdraft detection

Accidents

Res

naped the

History




1985 |Japan | JAPAN AIRLINES 123

Improvement: Mx Procedures

Accidents

Res

naped the

History




How it all gets started

Accidents

Excluded bomb, hijacked, shot down,

explosion, unknown, etc.
=166 major crashes recorded during Res h a ped th e
1970s

=168 major crashes recorded during H |St0 ry
1980s

=230 major crashes recorded during

1990s







“Oh | believe in resource management
all right you are the resource, and |
am the management! ”.




H—R-SHREIHESIE - IATA

1ST GENERATION- COCKPIT RESOURCE MANAGEMENT -IATA

Problem Focus [o] ZUET X4

B Business Management orientation
B ESE (BEXERNREER)
B [nterpersonal Relationships/ Leadership Styles
NGV ETE= <
B Psychobabble language distant from Pilots
YT RITANERNOEFEIZE,
B The “Unassertive” Co-pilot

RERENEIZYH,

Source.: IATA 2005



B_-NAEAZRSIE - IATA

2ND GENERATION- CREW RESOURCE MANAGEMENT - |ATA

Problem Focus [o] 8%t 34

M Error Chain & Accident Causality
ZE R AR S A A AR AR [

B Teambuilding Games
FIBA A2 R E 2

M Situational Awareness and Stress Management Concepts

E/L‘u\—l’/\ S IAK = jj EEEEIL;\ E/]TZEE ‘L‘H

M Cluster Knowledge (Decision Making, Briefing, etc.)

REEIR A Y AL AIE TR AR S IFEAR K REITA

Source: IATA 2005



B=-UXRANINESZIFEE - IATA/FAA

3RD GENERATION-ADVANCED CRM -

|ATA/FAA

Problem Focus [o) @4

B CRM Integration with technical training / performance

CRM g AIBIE RIS B S AN BB R AR B2 T

avil

B [nstructor CRM Training

5SS N\ T2 52 CRMIB SR E5)l|

B Included Dispatchers, Flight Attendants, Engineers

CRMIZA FRERNIN R XS @I KEEIR, FHER. TS

Source: TATA 2005



SOAR-UAZSHINEZRER - 1ATA

4ATH GENERATION-INTEGRATED CRM - |ATA

_\ AWt

Problem Focus [o) BT X4

B CRM embedded in procedures/checklists (e.g. approach checklist)
CRMAEVIE R RANE SLRISEFRrVIRIER T, fliniaftieE S
M Specialized topics e.g. Automation
Fa T A B ANNGER, Bl E S
B Performance based CRM

MCRMIE RN T aR 45 3 2 0 0F B AR

Sednceit R ()5



ShiC-ZE5SEEeImis (B1E) - IATA/FAA

5TH GENERATION- ERROR MANAGEMENT — IATA/FAA

Problem Focus [o) 3T X4

B Ubiquity of Human Error

A T ET ATEEZENATNME, TS E ANBRLTHAE

B Manage Errors by XTI E IR 0 DUEIY T E R ERSLI
* Avoidance X TfHIR S RIRISH R TEHE
* Trapping 1% &4 BT & AR A5 $I1E
* Mitigation 51X A £ R BRIAX ERNETR

0k07~ but what do '7ou Do’

Seunccll /™00



The number speaks for itself.




< Safety and Efficiency?
Safety=No incidents nor accidents
Operational proficiency

< Proficiency(Edward’s SP model)
Effectiveness=Do the right thing
Efficiency=Do the things right




CRMEFEE- AR TEAFIAER A 1HERY

THE cLusTERS OF CRM — TECHMICAL & NoN TECHNICAL

Mon-Technical Relevant Skills
CRM Clusters

0 Information

- Visml remesentation = EmeTgency = (rganirational Palides
& phnomal Qecurrences | @ LmasRules - L Y
* nterpretation of hazard | Flight Maneuvers « ATC/Airspace v Bricfings & Debnofing v loadershin/Followership *  Proparation
# Symtem cantrol = ATE Commenications . Weather § Ingquirgd Assertion [ Advadacy | & Oparsiond Cortern * Mansing
= Aircraft Contral = SystemDperation »  AkcraftLimitations < & Confio Resokition - < % lnwrperonal Aelioeships > <% Vigilance -
- o e +  Crew Sef Orkique | & Groupdisate ®  Wiordioad [istributed
o §  Comruncations Decsion & Aunomation Mans pestest & [isactaes Avsitsd

= Zecurity .

Source: ICAO DOC 9683 pp:1-1-14

Our working Environment



: Non-Technical
Skills (T-NOTECHS)

Pilots’ non-technical
skills (NOTECHS)

--------------------------------------

Bridge Resource Oil offshore well

' Management (BRM) 4 : control
— PP < — 7 CWOCRM)

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

IAEA (Atomic)
Nuclear industry

| Non-Technical Non-Technical

Skills o Skills
(NOTSS) | (NTS)

Non-Technical ) Anaesthetists | 4 " Non-Technical Skills
Skills (ANTS) (NTS)

Variations of Crew Resource Management (CRM)

CRM has been applied in several domains, several examples include:



\=E 1= h
BHIEEIR

Situational Awareness

AR
Communication

- Workload management

Teamwork FBA 5> T

Problem-Solving

fRIRTT S




N “CRM" without Pro Thinking






Question?

See you in the near future for further elaborations.

GuruMaster.org




B AKEZE- DEc. 2012

FATAL ACCIDENT RATE — DEC. 2012

Fatal accident per million departures

1st generation: 2nd generation: 3rd generation: 4th generation:
Early jet 2nd jet generation Glass-cockpit FBW

Nav display Flight Envelope
FMS Protection

1St gener.a.ti..o.r.]...........'.............................

Source: Airbus ©2015

374 . 2nd generation All aircraft
.
.20 generation

| th T H T °c T T
10 4™ generation 20 30

Years of operation

Sources: Ascend, Airbus



BARSEXERETRSFRNETR

WHAT ENLIGHTENMENT WE HAVE BY DRAMATIC LOWERING A/R

a
Fatal accident per million departures

10 1st generation: 2nd generation: 3rd generation: 4th generation:

9 Early jet 2nd jet generation Glass-cockpit FBW*
: e Nav display Flight Envelope

=]

What has aviation learned?
. Automation has borough safety benefits & will continue,
o - Sharing of information is vital,

» ~Keeping the highest training standards is one of the keys.

\

.3rd gene.r.atJQn 'an generatlon © 00 6000 000800000000 00000000000 ceecs o ceo oo b YNNI A" aircraft

10 4th generatlon 20 30 ' ' 50
Years of operation Source: Airbus ©2015

Sources: Ascend, Airbus



CRME$ER- HARTERIFNAFF AN TERY

THE CLUSTERS OF CRM — TECHNICAL & NON TECHNICAL

Technical Relevant Skills

Motor Skill

Visual representation
Interpretation of hazard
System control

Aircraft Control

Clusters

Procedural Skill

Emergency

Abnormal Occurrences
Flight Maneuvers

ATC Communications
System Operation

Information
Based Skill

Organizational Policies
Laws/Rules
ATC/Airspace
Weather

Aircraft Limitations
Performance

Security

Hazardous materials

Non-Technical Relevant Skills
CRM Clusters

Briefings & Debriefing
Inquiry/ Assertion /Advocacy
Conflict Resolution

Crew Self-Critique
Communications/Decisions

J

J

=
Leadership/Followership

Operational Concern
Interpersonal Relationships >
Group Climate

Autemation Management

/

<

Preparation

Planning

Vigilance

Workload Distributed
Distractions Avoided

%
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_Capt. Edward Kan



