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Human Factors, Ergonomics, 
Safe Machines
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environments
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HF/E and OSH 
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Human-System Interaction

Human system

Technical system

[HB = f (P x E)]

interfaces 
for tasks, 
interactions, 
information

work equipmentwork space

work tasks
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work stress

work strain

Work Behavioural Issues – Human Workload
Definition
 Physical and mental stress is the 

total of all influences having an 
effect on a human being. 
Influences should be assessable 
from external sources and may 
affect physically or mentally.
 Physical and mental strain is the 

immediate effect of stress within 
the individual; moderated by 
their current condition.

Explanation
 Work stress and strain are 

crucial for assessments of work 
systems design quality. 
Multidimensional measurement 
and differentiation with regard to 
type, level and dynamics of work 
stress may be required.27/07/2019 12

Example
 Work stress (physical and 

mental) is synonymously used 
with the term external workload. 
The figure illustrates the stress-
strain relationship.

References
 EN ISO 10075-1:2017. Ergonomic principles 

related to mental workload - Part 1. CEN.
 Hacker (1998). Mental workload. ILO 

Encyclopaedia of OSH.
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Work Place Issues – Field of Vision
Definition
 Field of vision or line of sight is 

the location for displays and 
controls during task 
performance.

Explanation
 Displays and hand control 

actuators shall be placed at 
comfortable levels below the  
line of sight in order to reduce 
fatigue and to maintain high level 
of task performance (e.g. when 
operating machines).
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Example
 Field of vision at sitting work 

stations.

References
 EN 894 Series (ISO 9355 Series): Safety of 

machinery – Ergonomics requirements for the 
design of displays and control actuators – Parts 1-4. 
CEN, Brussels (2010).
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Work Equipment Issues – Task Interface Design
Definition
 Machinery should inform 

operator about operations 
available and provide feedback 
about operations currently 
applied in the work process.
 Operator decides whether 

systems task goals have been 
achieved and whether 
adjustments are required.

Explanation
 Operators require feedback 

about their own and the systems 
task to maintain job control, to 
coordinate interactions and to 
optimise workload.
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Example
 Batch procedure of an injection 

moulding machine provides 
visual feedback to an operator 
about the production process.

References
 EN 614-2 Safety of Machinery – Ergonomic 

design principles – Part 2 – Task design. CEN.
 Kantowitz & Sorkin (1983). Human factors: 

Understanding people-system relationship.
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Cyber Physical Systems Issues – Adaptable Dynamics
Definition
 Function allocation is dynamic 

when (various) functions (to 
different degrees) can flexibly be 
allocated to humans and to 
machines. 
 Adaptable and adaptive 

automation provide solutions for 
interaction challenges.

Explanation
 Technology-centred design leads 

to unintended uses.
 changes and errors in automation 

are difficult to identify and 
impossible to compensate for by 
operators, due to high automation 
and insufficient information.
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Example
 Adaptable automation mode 

switching keeps human operator 
in the loop.

References
 EN 614-2 Safety of Machinery – Ergonomic 

design principles – Part 2: Interactions between 
the design of machinery and work tasks – Task 
design. Brussels: CEN.

 Wickens et al. (2013). Engineering Psychology 
and Human Performance. Pearson.

modes
semi-automatic

ꞏ ꞏ 
manual  automatic
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Conclusions
 Internet platform available
 www.safe-machines-at-work.org

Organisational issues
 add information
 design, structure and layout
 editorial office
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 Invitation to participate
 by reading
 by comments
 as a member of the ISSA MSS

Contact and information
 scholl@ivss.org 


