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Concept Selection A
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Fuzzy Front-End Concept Selection
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» Systematic Approach

» No personal biases

Engineering Concept
Selection Approach

« Suitable for Novice Designers

» Excellent repeatability
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Concept Selection Guidelines




Key features of a good concept
selection approach:

« Enables comparison to customer

needs/requirements

 Enables joint agreement on all selection

criteria

* Enables team discussion
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« Enables concept improvement

 Records the process and decision
* Removes personal biases

 Ensures process is well documented



Concept Selection Methods 1980 - 2008

Concept Selection
Methods (CSMs)
CSMs based on CSMs based on the CSMs based on CSMs based on CSMs based on CSMs based on
Decision Matrices Analytic Hierarchy Process Uncertainty Modelin Economic Models Optimization Heuristics
(Ex. Pugh Charts, QFD) (Ex. Saaty's AHP ) Y g (Ex. Utility Theory) (Ex. Pareto Optimality) | |(Ex. Genetic Algorithms)
Non-classical Mathematics Probabilistic Mathematics Fuzzy Clustering
(Ex. Fuzzy Logic) (Ex. Sensitivity Analysis) (Ex. Fuzzy c-means algorithm)

Gul E. Kremer, 2013



https://www.researchgate.net/profile/Guel-Kremer/publication/245528723_Concept_selection_methods_-_A_literature_review_from_1980_to_2008/links/0deec52afa1ac35d38000000/Concept-selection-methods-A-literature-review-from-1980-to-2008.pdf

Concept Selection Tools

Most tools or techniques are some sort of multi-criteria

decision-making (MCDM) methods.

A few examples of MCDM are,
e Pugh’s Chart ;
 Saaty’s Analytical Hierarchy Process -
» Roy’s Electre 111 (Electre) :

» House of Quality .


http://edge.rit.edu/edge/P10505/public/Pugh%20Concept%20Selection.pdf
https://www.sciencedirect.com/science/article/pii/0270025587904738
https://link.springer.com/chapter/10.1007/978-1-4939-3094-4_5
https://hbr.org/1988/05/the-house-of-quality

Case Study:
A Bathtub For Specially Abled Individuals




Pugh Matrix:
Primary
Concepts

Sketches

DATUM

OPTION 1

OPTION2

OPTION 3

OPTION 4

Swivel Chair w/
Hinge Leg

Hydraulic Swivel

Pivoting Tub

Shower Grips

Tub Door

)~

[\

CRITERIA
Aesthetics 0 - + +
Cost (low preferred) - + 0
Ease of installation 0 - + -
Safety in use 0 - - +
Ease of getting in and out of tub + 0 - 0
Intuitive use DATUM 0 - + 0
Ease of maintenance - - + 0
Bathing comfort (ability to relax
0 + + 0
and lay in bath)
Noise - - 0 0
Space required 0 - + +
Universal 0 - + 0
Total + 0 1 1 8 3
Total O 0 7 1 1 7
Total - 0 3 9 2 1
TOTAL 0 -2 -8 6 2




Attack The

Minuses

Sketches

CRITERIA
Aesthetics

DATUM

OPTION 1

OPTION2

OPTION 3

OPTION 4

Swivel Chair w/
Hinge Leg

Hydraulic Swivel

Pivoting Tub

Shower Grips

Tub Door

Cost (low preferred)

Ease of installation

Safety in use

Ease of getting in and out of tub

Intuitive use

Ease of maintenance

Bathing comfort (ability to relax
and lay in bath)

Noise

Space required

Universal

DATUM

)

[\

=

-+

o
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Total +

Total O
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Improved

Concept




Pugh Matrix:
Improved
Concept

Sketches

Aesthetics

Swivel Chair w/
Hinge Leg

Shower Grips

Seating ledge

Cost (low preferred)

Ease of installation

Safety in use

Ease of getting in and out of tub

Intuitive use

Ease of maintenance

Bathing comfort (ability to relax
and lay in bath)

Noise

Space required

Universal

DATUM

o+

+ |+ |o|lo|+ |+ [+

+

+

Total +

Total O

Y|+ |O|O

Total -

TOTAL
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Challenges In
Concept

Selection

« The nature of available information is usually based

on subjective perceptions and speculations of people

involved in the design process

The stakeholders, users, designers and producers can
have conflicting requirements concerning, e.g.,
product design and manufacturing, or product

performance and sales price

Finalizing a product concept can have far-reaching
effects on product costs and customer satisfaction,

which can only be fixed with additional costs and time



Findings from Scientific Studies

Experiential

Scientific Birkhofer et al. :

 Very few of the scientific methods were
actually used in industry and the ones they use
are more or less based on experience rather
than scientific testing

« The academia has not correctly understood the
actual industrial demand and application
environment [1]

Salonen & Perttula ;

« Finnish industries very rarely used scientific
methods. The methods they used, in reality,
were most often informal in nature but,

* Those who used were satisfied and confident in
their concept selection [2]



https://www.designsociety.org/publication/22914/AN+EXTENSIVE+AND+DETAILED+VIEW+OF+THE+APPLICATION+OF+DESIGN+METHODS+AND+METHODOLOGY+IN+INDUSTRY
https://asmedigitalcollection.asme.org/IDETC-CIE/proceedings-abstract/IDETC-CIE2005/4742Xa/527/311120

There is no one BEST Concept
selection method/matrix/tool

Some methods simply show
the best concept, and others
offer the possibility of
Improvement in weaker ideas

Take Home Message

The fundamental procedure
remains somewhat similar
across different methods

The application of concept
selection methods depends on
factors such as need, time,
experience, money, market etc.
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