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Abstract: In consideration of the characteristics and conversion difficulties of implicit customer

requirements, the psychological metaphor elicitation method, which consists the free association,

image mapping, is used to mining and expressing the implicit customer requirements, and the

gestalt logic system is used to map them to product technical traits. It is not only realizing the

mapping from the implicit customer requirements to the technical traits, but also expressing the

mapping relationship explicitly through the visual images and psychological metaphor words, so it

provides a feasible way to interpret implicit customer requirements and convert it into product

technical traits.
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1.1.1.1. IntroductionIntroductionIntroductionIntroduction

Capturing the customer requirements is an essential stage of new product development (NPD). We can use the

traditional methods, such as the questionnaire to obtain the explicit requirements (Goffin and Lemeke, 2004), and

use QFD to convert the requirements into product specifications (Andreas et al. 2009; Guzin and Latif, 2009). But
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customers can’t always adequately express their needs, and the implicit requirements are more important and

difficult to obtain and convert. More and more researchers are prefer to use KE (Nagamachi, 1995)or ZMET

(Coulter and Zaltman, 2001) to solve the problem. These methods are helpful but still have flaws, such as the

excessive guidance and hard to quantify. Therefore, a new method due to the free association and metaphor

mapping was put forward to express the implicit requirements and map them to product specifications.

2.2.2.2. MethodsMethodsMethodsMethods andandandand processprocessprocessprocess

2.12.12.12.1 AcquisitionAcquisitionAcquisitionAcquisition methodmethodmethodmethod

Natural language is often the most easy way of description and understanding, with the ability of expression

and rich in semantics. But it’s difficult to present the real requirement and mining the data, for its vagueness,

ambiguity and inconsistency. Image is the most accurate information projection forms (Christensen and Olson,

2002). It can convey the information that one feels but cannot express (Zaltman, G., & Coulter R.1995), through

the visual stimulation form of intuitive, specificity and accuracy. By using the free association which is a famous

psychological technique to interpret the most representative image in a specific theme, the metaphor can be

elicited and the implicit requirements can be expressed.

2.22.22.22.2 ConversionConversionConversionConversion methodmethodmethodmethod

Metaphors are widely applied in designed objects and serve as a powerful means for communication. In the

case of metaphors, two objects or ideas that appear different on the surface are brought together because they

share an underlying property (Lakoff & Johnson, 1980). Since products are always multimodal, they allow for

metaphorical mappings between various sensory modalities. There are two different concepts of domain category,

one is the customer requirements of the product, the other is the product specifications that can stimulate customer

psychological feelings. The existence of metaphorical relationship is hidden in the customers’ brain which can

transform with the customer psychological feelings.

The metaphor logic system is trying to use the formal patterns to describe the metaphors. The metaphor logic

system using the gestalt rule can regard the two propositions which have some similarities and few differences as
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the analogy. It can be defined as: βα ≺ (Zhang Wei and Zhou Chang-le, 2004). So using the gestalt metaphor

logic system, the requirements can be convert into product specifications (Figure. 1).

Figure.1 The model of research methods

2.32.32.32.3 ResearchResearchResearchResearch processprocessprocessprocess

The research process can be divided into 8 steps:

Step1-Determining a specific theme

The specific theme must be given at first, so the meaningful information can be collected. There are many ways

to ensure the theme, such as the target customers interview, marketing position and so on. Maybe there are several

themes at one time, and the themes can be defined as },...,,{ 21 ntttT = , then we can choose the ( )niti ≤≤1

according to the important degree to do the mapping in turn.

Step2-Choosing the subjects

Choose some persons from the target consumers as the subjects. It can defined as { }mcccC ,...,, 21= . To

ensure the operability and validity, the number of subjects m is set at average between 10 to 50.

Step3-Collecting the images

Let the subjects to collect the representative images to express the theme it individually, and collect all the

images of all the subjects. Using the important degree evaluation method based on fuzzy set theory (LI Yan-lai etc.,

2007) to rank the images importance, and the best representable images gallery can be formed as,

( ) { }
isiiii ppptp ,2,1, ,...,,=
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Meanwhile, the importance of image is
( ) ( ) ( )

isiii pqpqpq ,2,1, ≥≥≥ ⋯
.

is represents the number of the images, different theme may has different number.
( )jipq , represents the

importance of jp in it .

Step4-Free association of the selected images

Lead the subjects to say whatever they thought by focusing on the specific selected image one by one. Collect

the information and use deep interview to extract the metaphor words of every image as a set, which can be

defined as,

( ) { }
kjilkjikjikjikji wwwcpw

,,,,,2,,,1,,,, ,...,,, =

And kjil ,, represents the metaphor words number of jp in it by )1,1,1( mksjnic ik ≤≤≤≤≤≤ .

Step5-Decomposing the product

Let the designers to decompose the product elements in pictures, such as the figures, functions and so on. And

the product elements gallery can be defined as
},...,,{ 21 feeeE =

, f represents the number of the product

elements.

Step6-Free association of the product specification

Lead the subjects to say whatever they thought by focusing on the specific product element. Collect the

information and use deep interview to extract the metaphor words of every product specification image as a set,

which can be defined as,

( ) { }
kglkgkgkgkg wwwcew
,,,2,,1,, ,...,,, ′′′=′

And kgl , represents the metaphor words number of ge by )1,1( mkfgck ≤≤≤≤ .

Step7-Mapping the metaphor of images to product specification

If
( ) ( ) φ≠′ kgkji cewcpw ,,, ∩

, there is an semantic expression intersection between jip , and

ge for kc . That is,
( ) 1,,, =kgji cepr

.



5

If
( ) ( ) φ=′ kgkji cewcpw ,,, ∩

, there is no intersection between jip , and ge for kc . That is,

( ) 0,,, =kgji cepr
.

And
( )kgji cepr ,,, represents the metaphor relationship between jip , and ge for kc .

Step8-Discovering the metaphor relationship

The metaphor relationship between jip , and ge can be defined as,

( ) ( ) ( ) { }
gjil

m

k
kgkjigji wwwcewcpweph

,,
,,,,,, 21

1
,, ′′′′′′=′=

=

⋯∩∪

And gjil ,, represents the metaphor words number in common.

The degree of the metaphor relationship between jip , and ge can be calculated as,

( )
( )

%100
,,

, 1
,

, ×=
∑
=

m

cepr
epd

m

k
kgji

gji

To the subjects or target customers, the correlative degree between jip , and ge reflects the concern level

of the product specification, and the concern level can be defined as,

( ) ( ) ( )∑
≤≤
≤≤

×=

isj
ni

gjijig epdpqeq
1
1

,, ,

3333.... CCCCaseaseasease studystudystudystudy

By using the mobile mobile phone as an example, the methods were verified.

Step 1-Determining a specific theme

By interviewing the users of mobile phone, it was found that many people want to have a mobile phone with

high-quality feel. So the specific theme was confirmed as “the high-quality feel”.

Step2-Choosing the subjects

20 target consumers were invited to attend the research as the subjects.
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Step3-Collecting the images

20 subjects collected 51 images that can express the “the high-quality feel” independently, such as clothes,

books, scenery and so on. By calculating the frequency and rating the importance of the images, some of the

representative images were selected, such as silk nightgown, cashmere coat, piano and diamond.

Step4-Free association of the selected images

Lead the subjects to do the free association one by one. They can say whatever they thought when watching the

presented image.

For example: A girl named Qing said that “just like eating a chocolate” when she was watching the image of

silk nightgown, so the more questions should be asked to get the metaphor, such as “what is the feel to eat a

chocolate ”. And she answered “smooth, sweet, soft”, so these three words are collected as,

( ) { }softsweetsmoothQingnightgownSilkw ,,, =−

All subjects’ metaphor words to each images by the same way were written down in separately.

Step5-Decomposing the product

The mobile phone was decomposed into parts by several designers. And the most acceptable partition was

confirmed by summarizing all the outcome.

The mobile phone is divided into contour, screen, the battery cover, camera, decoration and so on. And the

contour is divided into straight or curving, the battery cover is divided into different colors and so on.

Finally, the designers made on the images of the decomposing mobile phone specifications.

Step6-Free association of the product specification

The subject chose one of the images of the decomposing mobile phone specifications and did a free

association.

For example: A girl named Qing said that “I thought about my mother’s hair” when she was watching the curve

contour image. And she was asked to answer a few more questions, such as what’s the similarity between the

curve contour and the mother’s hair? The answer was that they both made her feel “warm, soft, comfortable,

beautiful”. so these four words are collected as
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( ) { }beautifulecomfortablsoftwarmQingcontourcurvew ,,,, =−′

All subjects’ metaphor words to each images by the same way were written down in separately.

Step7-Mapping the metaphor of images to product specification

By using the gestalt metaphor logic system, the metaphor mapping was achieved between the images and the

product specifications.

For example: To Qing, there is an semantic expression intersection between the silk nightgown and curve

contour, which can be described as,

( ) ( ) φ≠−′− QingcontourcurvewQingnightgownsilkw ,, ∩

And that is to say: nightgown≺ curve contour, and

( ) 1,, =−− Qingcontourcurvenightgownsilkr

So the metaphors in requirements and mobile phone specifications were found. It intended that people can feel

the high-quality feel as the same soft as the silk nightgown from curve contour.

Step8-Discovering the metaphor relationship

For example: To Qing, the metaphor relationship between the silk nightgown and curve contour is

( ) { }softQingcontourcurvenightgownsiklh =−− ,,

All the results of 20 subjects were collected and a part of the results are presented as follows and the important

mobile phone specifications can be confirmed (Figure.2).
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The highThe highThe highThe high----
quality feelquality feelquality feelquality feel

0.2 5 1 0

0.1 6 9 3

0.1 9 5 7

0.2 2 6 1

to u c h

Corner 
contour

sha pe

Matte surface  0.0 2

Straight  0.1 6

L ong 0.1 9

W ide 0.0 3

Plain surface  0.1 8

Curve  0.1 7
M obile -
phone 

specificat
io n s

S m ooth ,  delicate…6 0 %

S m ooth ,  sof t…5 5 %

Vertical,  slight…3 5 %

Concise ,  h a le…2 5 %

C le a n ,  vertical…3 0 %

T hic k,  s o l id …2 0 %

S te a dy ,  dignif ied…1 0 %

B la c k ,  s h in y …7 0 %

M e llo w ,  gorgeous…3 0 %

… …

… …

Sof t ,  w a ve…4 5 %

Figure.2 The mapping between the high-quality feel and mobile phone specifications

In the mapping figure, it can be found that the plain surface of a mobile phone makes people feeling like

smooth as a silk nightgown, shiny as a piano. Therefore, a man who likes to wear a cashmere coat and likes the

steady textures is tending to choose a mobile phone with matte surface touch and wide shape. So the implicit

requirements were finally converted into product specifications. And the most concern specifications can be

identified as long shape, plain surface touch and curve or straight corner contour.

4444.... ConclusionsConclusionsConclusionsConclusions andandandand discussionsdiscussionsdiscussionsdiscussions

As the design theme was definite, the psychological free association can be used to elicit the metaphor of the

implicit requirements and the product specifications, without complicated research processes and easier to do for

subject than ZMET. By using the metaphor logic system, the metaphor mapping relationship is formed between

the requirements and product specifications. Not only the free association was carried out one by one without

excessive leading which assures the research being faithful to the real feel of subjects, but also the metaphor

mapping was carried out by the same person which assures the consistency. More usefully, the mapping

relationship and degree can be quantification, so the most important and difficult things in the process of the NPD

how to acquire the customer implicit requirements and convert them into product specifications can be solved.



9

And the limitation of our research is that it can’t be used in the NPD without specification theme. And it

requests the experienced or be trained interviewers to conduct the free association. In the actual operation

processes, it was found that it’s difficult for subjects to find images, and the analysis of implicit requirements is a

process of knowledge accumulation and reuse, so the database of images is need to be established to make the

research to be faster and simpler. The research we presented in this paper is only the first step, although it has

some limitations, the methods was verified as a feasible way to acquire and convert the implicit requirements.
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