An Introduction to

Human Factors and System Safety

Dr. Carl Sandom, iSys Integrity

28th International System Safety Conference
1 September 2010, Minneapolis, USA

Copyright © iSys Integrity 2010 Slide0




1 - |
Alm

A To provide systems engineers and project
managers in a range of sectors (e.g. Defence,
Aerospace, Rall etc.) with an appreciation of
human factors and ergonomics issues relating to

safe systems development.
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Scope

Human Factors and System Safety
Human Factors 1 Definition & Scope
Human Safety Assurance Process
Human (Cognitive) Limitations
Human Error Causes
Human Factors Exercise

| Fatal Error Video

| Causal Factors & Barriers
A Analyzing Human Error
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A Observations based on my experiences working
predominantly in Europe and North America in:

I ATM
I Defence
I Aerospace
Al 6m an Engineer

Copyright © iSys Integrity 2010 Slide3




N

Human Factors and System Safety
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Significant Factors? s

Paddington Herald of Free Enterprise
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Accident Causal Factors

The o6l ceber g0 BEd.di€i%detors

(random)
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Human Factors

(systematic)

>90%
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Hazardous Design

Bad HF
Design
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Humamn Error

Near miss after NATS VDU Error

ANati onal Al r Traffic Ser", h
controllers operate systems after a mid-air incident in
which a Jumbo Jet pilot took sudden action to avoid
anot her aircraftée.the |
combination of human error and a weakness in the
design of systemse..the c@
from its default positi oh¥% N -6
alrcraft became confusedb?o

Tony Collins, Computer Weekly, 15 April 2010
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Human Factors

Not Just
About

Eliminating
Human Error

Mare About
Avondmg
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Why lgnore Human Factors?
Human Factors are hard:

A Complexity of human
actions

A Accounting for context
A Quantitative nightmare!

I Setting human safety
targets

I Demonstrate human
Integrity

Result?
The Ostrich Approach e .
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Human Factors - Definition & Scaope
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A Tale.of Two Topics.

Anthropometric

Relatively easy

Cognitive

Canodt be directly me

Extrapolate from behaviour?

Relatively hard
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Anthropmetric Factors

45-T0em (18-281in,)

Frequency of
ococurrence of
people of a
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5% of the user
population is in
this area

5% of the user
population is in
this area

Sth S0th percentile Q5th
percentile Average (mean) percentile
_...
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Cognitive Factors .'NSTnyR.”
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Prefrontal Corte Primary somatic
cottey sensory cortex
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Cognitive Factors

Situation
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Human Factors Definition

nNnean I nterdisciplinary
with influencing the design of manned

systems, equipment and operational
environments so as to promote safe,

efficient and reliable total system

perf ormanceo

(UK Defence Standard 00-25/12, 1989)
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Human Factors Definition

NDesigning human systems
context to maximize human Physical and Mental
performance and mini mi ze

HF is just-another

A 5
A

B T

Discipline!
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