Introduction
· The word ergonomics is derived from the Greek words ergo (work) and nomos (laws).
· In US they refer to Ergonomics as: human factors engineering and human factors.
· The primary purpose of human factors and ergonomics is design
· In designing a workplace, the existing situation must first be analysed, new design solutions must be synthesized and these design solutions must be analysed again
· The design process may be described using a control loop
· [image: ]Through successive design repetitions, sometimes over extended periods of time, design is improved
· Interdisciplinary knowledge is required in ergonomics design for the following reasons:
1. To formulate system goals
2. To understand functional requirements
3. To design a new system
4. To analyse a system
5. To implement a system
· Design is a never-ending activity.
· There are always opportunities for improvements or modifications
· The interdisciplinary nature of ergonomics is obvious when one notes the mixed professional background of ergonomists.
· Ergonomists come from a variety of professions – engineering, psychology, medical
· The HFE specialist will analyse the situation and obtain information from users and managements
· To come up with a good design it will be necessary to get information about the design of similar systems
· The HFE specialist will generate a few design alternatives which will then be evaluated.
· The HFE specialist will then have to select an evaluation tool
· There are many options, including rapid prototyping, usability studies, or performing an experiment with users as test subjects.
· This scenario leads to our second maxim;
· In HFE a systematic, interdisciplinary approach is necessary for design and analysis
· HFE is a systems science and a science of design



Definition of HFE
· There are many definitions of HFE
· Considering environmental and organisational constraints
· Use knowledge of human abilities and limitations
· To design the system, organisation, job, machine, tool or consumer product.
· So that it is safe, efficient and comfortable to use.
· The main purpose of HFE is design
· Human Factors and Ergonomics (HFE) – Ergonomics (human factors) is a scientific discipline that concentrates on understanding the links and interactions between humans and other elements of a system. 
· Human Factors is concerned with the application of what we know about people, their abilities, characteristics, and limitations to the design of equipment they use, environments in which they function, and jobs they perform. 
· Ergonomics also evaluates tasks, systems, jobs and products to make them compatible with the needs, abilities and limitations of people.

A systems description
[image: ]
· The operator is the central focus in ergonomics and should be described in an organisational context.
· The operator perceives the environment mainly through the visual and auditory senses, then considers the information, makes a decision and finally produces a control response.
· Perception is guided by the operator’s attention.



Major system goals in HFE
1. The goal of safety
· The safety status of a system may be assessed by comparing the performance requirements of the environment with the performance limitations of the operator
· It is important to understand how the limitations imposed by operator perception, decision making and control action can be taken into consideration in design, so as to create systems with low and stable performance requirements.
· If a system must be redesigned to make it safer; there are several things one can do:
a. Examine the allocation of tasks between workers and machines. Workers may be moved from hazardous area and automation could take over the job
b. Poor work posture leads to fatigue and poor work quality. Redesign work processes and workstations to improve worker posture, comfort and convenience 
c. The ambient environment – illumination, noise, vibration and heat or cold can be stressful
d. Organisational factors such as allocation of responsibility and autonomy, as well as policies for communication can be changed
e. Design features of a machine can be improved, including changes of controls and display

2. The goal of productivity
· To enhance system performance, one can design a system which improves performance affordances
· One can measure productivity, quality and time to perform a task and one can ask the operator how well the system works
· These measures are the common dependent variables used to measure the productivity of a system.

3. The goal of operator satisfaction
· It is important to note that satisfaction as well as dissatisfaction may be understood only if the operator’s or user’s needs are clearly understood.
· Job satisfaction does not influence productivity or safety
· There is no relationship between satisfaction and productivity, safety or quality

The trade-off between productivity and safety
· Industrial managers often expect employees to work more quickly with fewer quality errors.
· People cannot simultaneously reduce errors and increase speed.
· Shorter work cycles improve productivity but compromise safety
· Operators hence have a choice between increased speed OR increased accuracy
· This is referred to as the speed-accuracy trade-off or SACO
· It is, however possible to improve safety and quality of production at the same time
· A reduction in the number of operators will typically lead to improved safety as well as improved production quality


The objectives of ergonomics
· The ultimate goal of ergonomics is to improve and maintain the well-being of the individual worker. 
· At the same time, the well-being of the organisation will also be improved and maintained.
· Ergonomics has certain advantages for the individual worker, such as an improvement in the following:
· health
· safety
· comfort
· satisfaction
· convenience
· For the organisation, on the other hand, there will be an improvement in the following:
· performance
· productivity
· effectiveness
· efficiency
· quality of the product or service

· In this process, there will be a drop in absenteeism and labour turnover, an increase in worker involvement, more commitment to change, as well as an increase in worker motivation and the purchase of the company’s products or services.
[image: ]

Five sources of information
1. Discussion with management
· Ask what the problem was and what should be the focus of our study
· These questions brought up new issues to pursue.

2. Plant walk-through, inspection and note taking
· How is the manufacturing and material flow organised?

3. Discussion with operators
· How do they perform their tasks? How long does it take to learn a new task? What are the problems the newly employed workers have?

4. Discussion with first line supervisors
· Often these are able workers who have been promoted
· They are a great source of information.

5. Measurements in the plant of illumination, noise and the design of the workstation

Design improvements
· Illumination levels
· Special lighting for special tasks
· Job rotation and shift overlap
· Personal music
· Ergonomic chairs
· Operator communication and feedback
· Material handling
· Automation of monotonous jobs
· Housekeeping
· Noise reduction
· Ergonomic training
· Continuous flow manufacturing
· Evaluation of safety equipment

Main benefits of usability testing
· Product design and product performance will improve
· User satisfaction will increase
· Since usability errors can be detected much earlier in the systems development cycle, the development time and the development cost for the interface will be reduced
· As a result of the improved software design, sales and revenue will increase
· Because interface is easier to handle it will take less time to train employees.
· [bookmark: _GoBack]There will also be reduced maintenance costs, reduced personnel costs, and improved user productivity
IOP2603	SU 1	Page 5 of 5
image2.png
ENVIRONMENT ‘OPERATOR ‘CONTROL

MACHINE Moderating Variables: ‘Autonomous
Displays Competence, Experfise, Adaptive
Motivation, Age, Sex Automatic
TASK 1 )
Allocation Perception Decision Conirol Conirols
3 . >
Processes Visual Making Manual Tools
Ambient Auditory Verbal
3 Stress: Time, Facial Coworkors
ORGANISATION Information Delegation
Responsibiliies
Competence
Safety design
Pedo%mance L, < [Perfomance Perfomance]_,, ¢ [Performance
Requirements Limitation Capabilties Affordances
Indicators: Indicators:

Errors, Accidents, Injuries, Subjective,

! Productivity, Quality, Time, Subjective
Psychological

Ergonomics systems model for measurement of safety and productivity




image3.png
‘OBJECTIVES OF ERGONOMICS

EPLOVEE 'ORGANISATION

IMPROVEMENT IN: IMPROVEMENT IN:
+ Health - Performance

- Safety - Productivity

+ Comfort - Efectiveness

+ Satisfaction - Effciency

+ Convenience + Quality

LEss:
- Absenteeism
« Labour Tumover

MORE:
~Involvement.
- Commitment To Change

INCREASED:
- Motivation
- Purchase

WELLBEING OF
EMPLOYEE

WELLBEING OF
ORGANISATION





image1.png
Designers
Knowledge and
Experience
Formuiate Uit Design Implement
Systems -@-) Functional New New
Godls Requirements System Systems
Andlyse
System
Userand
Market [
Requirements

Procedure for design and redesign of a system





