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Preface
Today’s world is characterized by major changes in market and economic conditions, coupled
with rapid advances in technology. Consequently, companies are forced to develop new products
for current markets, especially in technology-driven or high-tech markets. The changing
economic conditions and technologies, combined with increased domestic and global
competition, changing customer needs, rapid product obsolescence and the emergence of new
markets, necessitate a very fast innovation process. The innovation process can be divided into
three main areas: the fuzzy front end (FFE) or project planning, the new product development
(NPD) process, and commercialization.
A NPD process is the sequence of steps or activities that an enterprise employs to conceive
design and commercialize a product. Many of these steps and activities are intellectual and
organizational rather than physical. One way to think about the development process is to view it
as the initial creation of a wide set of alternative product concepts followed by the subsequent
narrowing of alternatives and increasing specification of a product until the product can be
reliably and repeatability produced by the production system. The concept development process
includes the following activities: identifying customer needs, establishing target specifications,
concept generation, concept selection, concept testing, setting final specifications, project
planning, economic analysis, benchmarking of competitive products, modeling and prototyping.
Concept design, the next stage in the design process, involves establishing a conforming set of
sub-systems. Each sub-system performs a sub-set of the functions given in the specifications and,
when taken as a whole, the entire set can perform all the required functions. During concept
design, different sub-systems are generated to perform each sub-set of the specified functions.
After various concepts have been outlined, the best combination of harmoniously conforming
sub-systems is selected in terms of highest performance and lowest cost. This process is called
concept selection.
Concept selection is often the Rubicon in the design process. It is often said in the literature that
nearly 80% of the product cost is committed at this stage. After this stage has been passed, the
design process will diverge towards a detailed solution. Concept selection is therefore a vital part
in the design process. It is recognized that the ability to rapidly evaluate design ideas, throughout
their development within the design process, is an essential element in the goal to increase design
productivity. Given the need for companies to produce more and more innovative products in an
increasingly competitive market place, it follows that designers have to consider an increased
number of design options. The activity of judging between and selecting from a range of
competing design options is referred to as evaluation. As the number of options to evaluate
increases and the time available decreases, it is evident that human evaluators will require
increasing assistance in maintaining objective evaluation throughout the development process. Of
the multiple-criteria decision making methods in current literature, the AHP/ANP, invented by
Thomas L. Saaty has been commonly used in industry to aid in concept selection.
This book is the collection of the selected journal and conference papers that were published in
outstanding journal and conferences, indexed by Science Citation Index (SCI), and includes the
works on concept selection of the author and the contributing authors.
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