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Ergonomics (Human Factors)
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Ergonomics principles are rooted in essential core values:
* humans as assets

« technology as a tool to assist humans,

« promotion of quality of life,

 respect for individual differences, and

« responsibility to all stakeholders.

Ergonomics focuses on optimizing two closely related outcomes: Performance and Well-Being
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Product creation process

Innovation process

Knowledge management
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Project management
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(a) Sequential design: Walls between functional areas
Product Performance Design Manufacturing

Marketing Design Manufacturing Production
Customers personnel engineer engineer personnel

(b) Concurrent design: Walls broken down

team ”  http://globaltechiium.blogspot.com

Supporting Human-Centric Production
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EXPLORATION
understanding the problem

GENERATION
finding solutions (design proposals)

EVALUATION
assessing solutions/design proposals

COMMUNICATION
of the final design
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0 ‘Pre-design’ communication
(e.g. by product design specification, design brief, ‘voice of the
customer’, mission statement, target market specification...)

Communicative

Environment

Exploration
understanding the problem

o ‘In-design’

communication

(e.g. interaction with other
designers, experts,
customers, manufacturing,
product planning, project
management, marketing
using words, sketches,
drawings, numbers, CAD,
PDM, simulations,
physicalfvirtual

prototypes...)

Generation
finding solutions (design proposals)

|
Evaluation @
assessing solutions/design proposals

G ‘Post-design’ communication
(e,g, by drawings, CAD, PDM)
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Ex = Exploration
Gen = Generation

Ev = Evaluation

Clarification of the task

Conceptual Design

Embodiment Design

Detail Design
Solution
(Specification of
Product)
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Machine centred view System view / User and use centred view

Ergonomics: Harness the Power of Human Factors in Your Business (1989), by Edmund Klemmer (Editor).
Chapter: Redesigning Xerox: A Design Strategy Based on Operability by Arnold S. Wasserman.
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Machine centred view
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The Product

The User

The Task
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Knowledge management
Innovation management
Project management
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Proactive design for assembly (production) ergonomics, already in the virtual world (IPS IMMA, Volvo Cars)
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Proactive design vehicle (product) ergonomics, already in the virtual world (IPS IMMA, Volvo Trucks)
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Support engineers and ergonomists to ensure good ergonomics for all operators (HiS, Smart Textiles project)
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Simulation (in a point cloud scanning) of the Production Systems Lab at Chalmers (IPS IMMA, Chalmers)
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Simulation of vehicle (product) ergonomics (IPS IMMA / Scania / Volvo Trucks / Volvo Cars)
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Four dimensional confidence
hyper-ellipsoid, viewed in one of
the six orthogonal projections
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CLASSIFICATION OF HANDGRIPS 2z <5

GENERATION

: finding solutions (design proposals) '
EVALUATION
assessing solutions/design proposals

COMMUNICATION
of the final design
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ARM FORCE FIELD (AFF) METHOD
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Strength

percentile

Gender

direction

Hand
location

.

Nicholas J. La Delfa, Jim R. Potvin, The ‘Arm Force Field’ method to predict manual arm strength based on only hand
location and force direction, Applied Ergonomics, Volume 59, Part A, 2017, Pages 410-421
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United Nations 2030 agenda for sustainable development

Goal 3: Ensure healthy lives and promote well-being for all at all ages.

Target 3.D. Emergency preparedness
Strengthen the capacity...for early warning,
risk reduction and management of...health risks.




and:
Goal 8: Promote sustained, inclusive and sustainable economic growth, full and
productive employment and decent work for all.

TARGET 8-2
Target 8.2. Diversify, Innovate and Upgrade for Economics Productivity

Achieve higher levels of economic productivity through...
technological upgrading and innovation, including through

a focus on high-value added and labour-intensive sectors.

DIVERSIFY, INNOVATE
AND UPGRADE FOR

DECENT WORK AND BRobucTVTY
ECONOMIC GROWTH

TARGET 8-5

Target 8.5. Full Employment and Decent Work with Equal Pay o
By 2030, achieve full and productive employment and decent 4

‘ I work for all women and men, including for young people and

CRe
—

persons with disabilities.... A

FULL EMPLOYMENT
AND DECENTWORK

WITH EQUAL PAY



Hi, I'm Robert!
Wanna know more

about me?
| SAMMIE Computer Aided Ergonomics Design System - C:\Program\SAMMIE\sammie_user\cc
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Annual Conference of the Ergonomics Society, Cambridge, 6 Apr 2006, Dan Hogberg
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