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A product has a product life cycle (PLC), and the development requirements change at each
stage. It is important to understand the state of product innovation in the market. It is
said that launching a product to the market before the emergence of dominant design is one
of the effective ways for the product to be widely accepted. However, there is an issue that
the timing of the emergence of dominant design can be known only after its occurrence. As one
of the solutions, many researchers have been studying methods using patent information, but
the issue is that they require experts of the technologies about the product. For example,
it is not possible to identify the patent classification code concerning the product, and to
obtain the timing of the dominant design needs technical specialized knowledge and terms.
Previous studies using patent information include methods using patent classification codes,
methods using text mining, and methods using machine learning and deep learning, but they]
require the knowledge and judgement of product-related technical experts. Therefore, a method
to know the state of innovation and timing of dominant design without the judgment of product—
related technology experts is required for the society.

This paper consists of the following four chapters.

Chapter 1 showed the background of the study and previous studies. The purpose of this
study was defined by recognizing the issues of previous studies and considering the issues
And the structure of this thesis was shown in this chapter.

Chapter 2 showed a new method for obtaining changes in the state of innovation and the)
timing of the dominant design by using the F-term, without relying on the judgment of experts
of technologies about the product. As the first step of the proposed new method, it is
necessary to select the patent applications concerning the product. As the consideration of]
the method, cameras were analyzed, and it showed how to select Japanese patent classification
code FI using only common words about the product. At the same time, the identification of
the core technology was also shown. The patent classification code of the core technology was
selected from the customer’ s voice. As a case study, a Japanese manufacturer of agriculturall
mowers was analyzed. It showed that it was possible to select a theme code of the core
technology.

As the second step, in order to confirm the proposed new method, F-term was selected by

FI . The change in the state of innovation was shown to be able to identify the timing of the)

dominant design from the conditions of the A-U model proposed by Abernathy and Utterback. An
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inkjet printer, an NC machine, and a projector were analyzed to obtain the dominant design|

and each result was compared with the dominant design time of the product. The result of]
comparison showed that each result was correct.

Chapter 3 showed the verification of the usefulness of the new method proposed in Chapter
2. The usefulness was verified by analyzing the product development of a Japanese company
that successfully developed a product and comparing the information obtained in Chapter 2.
This company was one of the earliest to launch a product in the Japanese market for edible
inkjet printers for commercial use, and it has the largest market share. The results of a
comparison of the history of product development in this company and the period when the
dominant design emerged showed that the company started product development and launched its
products before the dominant design. This indicates that the proposed method in this study
was useful in determining the timing of product launch in product development. In addition,
as a case, it was investigated the business strategy and implementation plan of the company.
It was important for product development not only the timing for launching the product but
also selecting target and developing technology to realize uniqueness and quality. As a result,
it was found that the company had established the timing of product launch strategically and
systematically. The method proposed in this study was found to be useful in determining the
timing of product launch in the business strategy.

Chapter 4 summarized Chapters 2 and 3. This chapter showed that the newly proposed patent
analysis method using patent information and the F-term identified the timing of the dominant
design without the judgment of a technical expert on the product, and it was verified the
usefulness of the proposed method by a case study of product development in a company. In

addition, this chapter showed the limitations, prospects and issued of this study.
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