Slips or mistakes, human
factors or human actors
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Software reliability vs. hardware
reliability
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Software failures
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The unit of analysis?
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VWhere does human factors fit?
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How. to express the human context
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When automation breaks
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The Narita incident
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Human error analysis
(chronology)
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Causes of human error?
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Human action is not always
deliberate and plan based

Goal

Interpretation




Identifying design Issues
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Focus on. action
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THEA Question Causal Issues
Some goals are poorly
triggered, especially if
Gl there are several goals
(Triggers, Task with only a single trigger
initiation) on the display e.g.
“Engine 4 shutdown” or
“Engine 3 cleanup”

Goals to increase power

G3 and Engine 3 shutdown

(Goal conflicts) are in conflict (although
inevitable here)

Consequences

It is also possible that
“Engine 4 shutdown” or
“Engine 3 cleanup” might
be omitted or delayed

Resolving the conflict
satisfactorily requires
negotiation between pilot
and co-pilot. The time
required for this may lead
to a non-optimal (too
late) decision
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Error analysis

Action Action Type Human Error

not read (pilot unaware of warning
L FIRE misread (pilot aware of warning but mistakes it
for another

incorrect op not possible (cannot confuse
throttles for other control)

inadvertent op (at any time)

non operation (pilot misses step in written
procedure)

Human Error Applicable design f eatures
Highlight (flashing red caption head-down)
Audio (attention and voice message)

Not reading L FIRE Attention getters (flashing amber head-up)
/ Size (easily readable)

Position (handed correctly on warning panel)
Labelling (consistent, unambiguous)
Colour (red caption)
= Misreading L FIRE Graphics (n/a)
Size (easily readable)
Tradition (similar to existing warning system)
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But action IS within an organisation
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Dimensions of analysis
technigues
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Traditionally quantification
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Approaches to guantification
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Methods based on database
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Quantification, technigues
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SLIM: Success Likelihood Index
Method
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CREAM claims to be more holistic
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CREAM calculate control mode
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CREAM works at organisational level

Table 3: CPCs and performance reliability.

CPC name

Level / descriptors

Expected effect on performance reliability

Adequacy of

Very efficiem

Iimproved

Not significant

organisation Efficient
Inefficient , S Reduced
Deficient Reduced =
Working Advantageous improved
conditions Compatible Not significant

Incompatbie

Reduced

Adeqguacy of MMI
and operational
support

! Supportive

Improved

Adequalte
Tolerable
nappropnate

Not significant

Not significant
Reduced

Availability of
procedures /

Approprate

Improved

Accepilabie

Not significant

Reduced

plans Inapproprate
Number of Fewer than capacity Not significant
simultaneocus Matching current capacity Not significant
oals More than capacity Reduced
Awvailable time Adequate Improved
Temporarily inadequate Not significant
Continuously inadeguate Heduced
Time of day Day-time (adjusted) Not signeficant
Night-time (unadjusted) HReduced

(circadian rhythm)

Adeqgquacy of
training and
experience

Adeqguate, high experience.

Iimproved

-

Adeguate, imited experience

Not significant

Inadequate

Reduced

Crew collaboration
quality

Very effiicient

Efficient

improved

Not significant

Ineflicient

Not significant

Deficient

Reduced
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Calculating screening probabilities
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For those aspects that are

problematic
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Quantification through simulation
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Stochastic models in groupware
and' smart envirenments
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Resilience engineering
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Resilience
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How to achieve resilience
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Challenges

=4

RESIIIENCEEENAANMPOILAN
J/va:rru eLE gle) lendmv s

r{;ulhénce APPIo
(].J aRtItativVe 133,1"4\

Newcastle
Q) Lniversity




()
©
=
(o
(L

AP OSLOIASIES

4 e
=
{20

("2

(12
-

(v

ERRORVATIRIYSIS

v m T

A

f_\ ’IJ/JJJ

[l
!

Tfio) d.J“" leln]
J fl5gp) //WWWJ
shtm

Newcastle
Q) Lniversity




