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Agenda

® Human Factors, Ergonomics and
Safe Machines

B OSH calls for work system
design in digital transformation

B Design requirements
and recommendations

= Work system design issues

= Work organisation design issues
= Work place design issues

= Work equipment design issues

M Design for future
human-system interaction
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Ergonomics and Safe Machines

= |[SSA international prevention sections
= Machine and system safety (MSS)

HUMAN FACTORS, ERGONOMICS
AND SAFE MACHINES
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= Work system design in digital transformation gz |
= Inclusion of human factors goes beyond =~ g wmmse
anthropometry and biomechanics

= Digitisation mandates design for
human information processing

il

[www.safe-machines-at-work.org/human-factors/]
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requirements and recommendations
= Work system design issues
= Work organisation design issues
= Work place design issues
= Work equipment design issues

HUMAN FACTORS, ERGONOMICS
AND SAFE MACHINES
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|| Concept | OSH and | Fitto Body | Task
al WSD ‘ Design Postunes Intertace Design
} | Criteria Wark Crganisation | Interaction
of W3D Design Interface Design
| Stralegies Wark Porformance | Information
of WSD Design Interface Design

[www.safe-machines-at-work.org/human-factors/]
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Work System Design Issues

M Concept of work system design

= Work task, work organisation, work place,

work equipment, work environment

M Criteria of work system design
= Feasibility of work, freedom from harm,
from impairments, development of health
M Strategies of work system design
= Task orientation in work system design
= Design for percentiles and for all
= Prospective versus corrective design

Section Machine and
System Safety
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Work Organisation Design Issues

B OSH hierarchy of controls W)
= STOP! selection of measures reduce _ __ o e
hazards and risks. | (Const | |_[GEHand oty | | [ Task
of WSD ‘ Design Poslures Inertace Design
= STOM! measures \_ [Crers Work ¢
. of WaD Design
protect all humans through design F— —
- P! measures provide additional potentia, "™ =

= [nternationally, hierarchy of controls is the
same at higher levels

B Work scheduling Organisational Measures
= Work load and working time {9 Seno Amiations)
Personal Measures
® Work p erformance (e.g. personal protective equipment)

= Human workload and human error

Information Measures
e.g. instructional signs
[www.safe-machines-at-work.org/human-factors/work-organisation-design-issues/| (eg lgns)
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Work Place Design Issues

B Dynamics in work place design

s R
= | ine assembly works at sedentary work ) L
places with similar working height | [Conoest | | [ osHand CFoody | | [ Task
) of WSD | Design Poslures Intertace Design
= Adaptation :
measures 1. The height of the elbows of tall men

(95%) in sitting position define in most
cases the height of the dominant hand
activity, which is at +/- 80 cm. The
height of the work surface depends also
on the workpiece and/or the tools that
are used.

2. Leave enough room under the table for

i of a tall man (95%), at least
67cm high.

[www.safe-machines-at-work.org/human-factors/work-place-design-issues/]
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Work Place Design Issues

Wﬂl‘ks;\rsm Design in Digital Transformation i

B Dynamics in work place design

.wm-uyl:'mn ' ;':J:'m'ﬁﬁﬁmu&n 'i::lnn;um wpmtf'uqmm g.m-m&:mmum
= Anthropometry Colsis)) (Dl sign Issu Design Issues. sign Issues
= Example: m95 knee-level for table height Female Male
= 48.2 +15.7 + 3.1 9=50/0 d =95 %

[ 112,5 —>

[e—— 98,4 —>

[www.safe-machines-at-work.org/human-factors/work-place-design-issues/]
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Work Equipment Design Issues

B Human-system interface design
= Task interface design (EN 614-2)
= |nteraction interface design (ISO 9355-1)
= Information interface design (ISO 9355-1)

Section Machine and
System Safety

. Work System Design in Digital Transformation i

|Work System | Work Organisation ‘Work Place Work Equipment Work Transformation
| Design lssues | Dasign issues Design lsaues Design Issues. Design lssues.
I
Concept | OSH and . Fit to Body ! Task
al WSD Design Postures Intertace Design

HFE Task Interface Design Requirements

recognise competencies ‘ ‘ stimulate task identity ‘ ‘contribute to process ‘ ‘ address behaviour types ‘

enable feedback |Jfoster development‘ ‘ avoid impairments ‘ ‘support cooperation ‘ ‘ provide autonomy‘

HFE Interaction Interface Design Requirements

‘ conformity with user expectations ‘

suitability for individualisation ‘ ‘ error tolerance |

‘ suitability ofthe task H controllability H suitability for learning H self-descriptiveness |

HFE Information Interface Design Requirements

ﬂdetectabilityﬂfreedomfrom distraction H discriminability H interpretability ‘

| conciseness H consistency H arrangement/composition H coding Hcolour!sound ‘

[Picture: DGUV Information 215-450 (2021)]

[www.safe-machines-at-work.org/human-factors/work-equipment-design-issues/]
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Work Equipment Design — Task Interface Design

 Work System Design in Digital Transformation

M Principles of work task design e R —

e (e s e ation
giving information on task performance to | [comest | | [ osHana (Filobody | |_[Tosk
ol WSD Design Postures Intertace Design
the worker to allow for assessments and W W=
. of WD Design Interface Design
ad .
J u Stm e n tS Straleges Waork Parformance Information
m E Xam p | e: ol WD Design Interface Design

—enable human view to danger zone
(direct view or mirror or
camera-monitors-system),

—control machine movements
without compromising well-being
of passers-by

[www.safe-machines-at-work.org/human-factors/work-equipment-design-issues/]
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Work Equipment Design — Interaction Interface Design

M Principles of interaction design
= Conformity to user expectations (ISO
9355-1) of
function, movement and position of
displays and controls.
= Example:
— population stereotypes
—scales for temperature increase and
decrease (see left and right picture)
—reasonably foreseeable human
error during operation may lead
to hazardous situations.

Section Machine and
System Safety
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[www.safe-machines-at-work.org/human-factors/work-equipment-design-issues/]
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 Work System Design in Dightal Transtormaton
M Principles of information design | o ewrw
. 3 3 I_ . L- F ..I-. --\.I:I
= Detectability (ISO 9355-1) | '@"“‘“ _
— un-intrusively inform about actual [ o || g and [ Fito Body Tk oo
—information is available, i.e. || crieri Work Organisation | [ Interaction
. of WaD Design Interface Design
attract attention — maa—— .=

inform about temporal sequence

show continuity moulding cycle

indicate controls . > o\ | 2
cooling &) f=
© C
o) GBJ_ 2
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stification © 3 D
[ o
[Nickel, 2019, 35] E
[www.safe-machines-at-work.org/human-factors/work-equipment-design-issues/]
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M Internet platform available

= More content under development

= Design, structure, layout, editorial group
M |nvitation to participate

= Reading, commenting

= Using, contributing

B Contact and information

» doi:10.1007/978-3-030-74611-7_21

» scholl@ivss.org

HUMAN FACTORS, ERGONOMICS
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