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What is Human Factors?

• Making things easier for people to use & designing 
them so people won't make mistakes or so they 
can correct them if they do.

”Fitting the task to person not the other way round.”

– Efficient
– Effective
– Reduce stress & frustration
– Satisfactory to use
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HF: human capabilities & limitations

Psychological
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Today's story

• History- yesterday & today
• Way it should be done
• The way it is done - HMI problems
• Examples of solutions
• The future

• (HMI= Human Machine Interface)
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1st Generation: Mimic panels
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2nd Generation
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Example from the Past: “Clown Colors”
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Today
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Today
Problem

– Sophisticated capable computer based 
systems are operated via poorly functioning 
HMI designed with inadequate knowledge of 
human perception & information processing

Solution
– Design for the end users psychological 

characteristics & roles & task that the operator 
is performing
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from ASM guidelines
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Potential contributions to 
operator failures 

Orienting Evaluating Acting Assessing All Stages

Information 
Overload

Inconsistent 
information

Inadequate 
procedures

Lack “big 
picture” view

Insufficient time

Inappropriate 
detail

Inaccurate 
information

Complex 
procedures

Inaccurate 
information

Insufficient 
training

Navigation 
problems

Inappropriate 
detail

Lack of 
instructions or 
checklists

Inadequate 
information

Inaccurate 
training

Distracting 
environment

Lack of 
knowledge

Lack of 
experience

Failure to track 
practices

Insufficient 
people 
resources

Missing 
information

Poor 
information 
accessibility

Failure to 
check 
assumptions

Communication

from ASM guidelines
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What do we know about 
operators?

• Actively process 
information - not 
passive

• They have limited 
attention

• Good at pattern 
recognition

• Population 
stereotypes
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Support with good graphics

Clarity Consistency Feedback

– Operators attention is drawn to important 
information

– Reaction time is reduced by providing 
information in a simple, logical way

– Confusion & mistakes reduced by interface 
design that is consistent, easy to read, 
intuitive & with appropriate feedback
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Typical HMI problems

• Lots of graphics or data & not much information
• Equipment shown too much detail
• Hard to read numbers & status
• Inconsistent flows & navigation
• Poor & inconsistent colour use
• Lack of hierarchy
• No trend/ status information
• Poor alarm presentation
• Not showing operator deviations from desired 

state
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Examples: Take a before - after 
approach

• Run through each problem. Illustrate 
points from solutions used

• before
• after

• Point out
– HF principles used
– Psychological aspects
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Lots of graphics but no 
information

• 3D
• Animation
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Colour use

• Bright – dull – visual hierarchy
• dedicated colours
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Slide 33

BEFORE
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Slide 34

…and after
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Clarity & readability

• Contrast- can you see it?

• Size- can you read it?

• Standardisation- is it the same 
everywhere?
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Ensure that colour combinations provide 
acceptable and sufficient contrast
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Navigation

• Looking through a key hole?
– 100's of displays

– 3-4 displays to look at them with

• Problem: how to find & collect information 
you need?
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Link Analysis in menu navigation

You need 4 
pieces of 

information: 
how many 

‘clicks’ does it 
take?
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Traditional hierarchy 
navigation

‘click
’

‘click
’
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A D

CB

hmm.. 
quite a 

few!

‘click
’

‘click
’

‘click
’

‘click
’

‘click
’

‘click
’

‘click
’

‘click
’

‘click
’
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‘Short cut’ navigation

A D

CB

hmm.. 
much 
better

‘click
’

‘click
’

‘click
’

‘click
’
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Task based displays

A D

CB

Great 
idea!

‘click
’
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Trend & Status Information

• Information needed is not static
• Trends are a good idea
• Interested in seeing how things are 

changing  - and how they will change
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100.0

90.3

56.5

65.0

80.2

76.7

53.3

55.2

50.9

Hard Easy
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Visual patterns
• Allows operators to literally ‘see’ important relationships
• Allows others/supervisors to monitor process without 

interrupting operators
• Converts complex process behaviour in to efficient visual 

form
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Seeing Deviations Early

Normal Deviation

e.g., Polar Graphics
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Remember this?
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Overview

• Large screen displays
– aims

• technology driven

– past - reality

– Now
– Share wall picture
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Situational awareness

• Keeping the overview
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Real-Time Stock Market Climate : 6 Oct. 2008 .::. World 
Markets. www.bashiba.com
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Conclusions

• Have seen examples of poor & good 
interfaces
– Colour, detail, navigation, trends & overviews

• Solution: need to consider 
– operator tasks & characteristics

– how we present information

• Doing this gives operators a chance to run 
systems well
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Thank you
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