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Abstract. The conceptual design determines the success of the final product
quality and competition of market. The determination of design parameters and
the effective method to resolve parameters contradiction are the key to success.
In this paper, the concept of HOQ products designed to determine the parame-
ters, then using the TRIZ contradiction matrix and inventive principles of de-
sign parameters to solve the problem of contradictions. Facts have proved that
the effective method is to obtain the product concept design parameters and to
resolve contradictions line parameters.

Keywords: TRIZ, QFD, HOQ, Conceptual Design.

1 Introduction

The competition is becoming more fiercely, the change of customer product prefer-
ences is speeding up, making enterprises must continue to introduce new product. On
the innovative design of new products has become a bottleneck in the development of
many enterprises. The concept of product design is the design of new products in the
important aspects of the conceptual design parameters, as well as to determine the
parameters of an effective solution to the conflict is the concept of design is the key to
success. House of Quality about QFD (House of Quality, referred to as HOQ) through
the customer demand for the product concept to determine the design parameters,
TRIZ contradiction matrix and the use of the principle of the invention can solve the
technical contradiction between the parameters. Therefore, the integration of TRIZ
and QFD is to address the concept of product design parameters were obtained, as
well as parameters to resolve the conflict effectively.

2 Access of Conceptual Design Parameters

The parameters of product conceptual design are obtained by HOQ, the HOQ are the
core of QFD. The theory can give the needs of customers to enterprises, according to
the wishes of the customer's preferences designed to produce products that meet the
requirements. The essence of HOQ is a system to ensure that the methods will make
customers, market demand through the various stages of product development and
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accurately into the related technical parameters, so that the enterprise managers and
staff to clear the track of products in the early customers to the level of demand for
operating activities, as well as detailed instructions.

2.1 House of Quality about QFD

House of Quality (HOQ) is the core to driving the entire QFD (Quality Function De-
ployment) , it is a large matrix, composed by seven different parts (Figure 1).The
seven parts are:

1.

Customer needs. That is VOC; they can be usually indicated by cohesion map and
express tree. Different products have different customer demands. For example, for
motor vehicles, customer needs may be easier to open the door; for banks, cus-
tomer needs may be no need to queue up for cash. QFD is used to deploy (deploy)
the voice of customer, rather than used for the collection of the voice of customers.

. Product features. They can be also indicated by cohesion map and express tree. The

means of product features are designed to meet our customer needs; product char-
acteristics also differ among products. Such as the car doors, product features may
be determined by how much the power to close the door; such as the mower, prod-
uct features may be the rotational axis of the thrust required. Product features must
be use the standardized statement. QFD uses the customer needs to generate the
Product Characteristics.

. The importance of customer needs. Not only do we need to know what the cus-

tomer needs, but also know that these essential requirements for the degree of cus-
tomers.

. Plan matrix. The matrix contains one competitive analysis of a main competitor

product. Matrix including the three, respectively, for the existing products on be-
half of the required improvements (improvement rate), improved the possible in-
crease in sales (sales points), as well as scores for each customer needs.

. Customer demand and product characteristics of the relationship. This is the matrix

of the body (middle part), indicating that the product characteristics of the various
contributions to customer needs and the extent of the impact.

. Features and characteristics of the relationship. In general, one change in the char-

acterization often affects the other characteristics. This effect is usually negative,
that is, a characteristic often leads another characteristic to improve the deteriora-
tion. Relationship between the properties so that we can distinguish between the ef-
fects of these characteristics, in order to achieve a compromise.

. Target. This is result came form the above-mentioned part of the impact of product

characteristics.

. The House of Quality was consisted by the broad following matrix components:

WHATS matrix, indicates need what; HOWS matrix, indicates how to do by need;
correlation matrix, indicates the relationship of WHATS subparagraph of; HOWS
The relationship between the matrix, indicates the relationship of every item in
HOWS matrix; evaluation matrix, indicates HOWS organization or the cost of the
technical evaluation of the situation; the feasibility of competitive or competitive
or comparative analysis.
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Fig. 1. Hows of Quality about QFD

2.2 Customers Demand Matrix

The acquisition of concept of product design parameters is achieved through the con-
struction of QFD to the quality of housing.

Set up the number of the user need about one product is N. The matrix of user need
as C:

C=|. (1)

C, expresses the first customer’s needs; C » €xpresses the number N customer’s

needs.

2.3 Technical Needs Matrix

The choice of technical needs by technical engineers based on the user's specific
needs to develop, usually to determine the technical requirements are based on the
technical characteristics of similar products, using the analog method. Set up the
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number of technical needs according to a set of user demand for product is M , the
technical needs matrix is:

T=[T, T, ... T,] )

m

T, expresses the first technology needs; 7, expresses the number N technology

needs.

2.4 Translation between the Matrixes of Customer Needs and Technology
Needs

The relationship of matrix that user needs and technology needs of between the ex-
pressions is as follows:

CITI C1T2 Cle
| @ &R CQZT’” 3)
Cn]11 CnTZ CnTn

C iTi indicates the relationship between one of the first ; users need to demand
for the first j technical parameters, the relationship of a set can be used to indicate
the degree of correlation between them, C;T; = {0<C Y S 1}. Among them, 0

expresses not relevant, approximation of its value 1 the more that the relationship
between the degree of the bigger one.

2.5 Technical Relativity Matrix

Technical relativity matrix indicates the various technical parameters of the relation-
ship between symmetry can be expressed as a matrix:

TR,
TR TR

TR — 21 22 ( 4)
Tle TRm2 e TRmm

TRij indicates one of the first parameter i and j parameters of the relationship

between the collection of a relationship can be said, that negative correlation -1, 0
said not related, 1said positively related.

From the above matrixes, the demand of technical parameters can be achieved by
the user's needs, and to identify the parameters exist between the technical contradic-
tions, however, solution of conflicts must use TRIZ theory among 39 common pa-
rameters, contradiction matrix and 40 principles of the invention.
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3 Technical Design Parameters of the Settlement of Conflicts

Design parameters of the conflict Technical through the contradictions among the
TRIZ matrix algorithm optimization and fuzzy contradictions among the matrix of the
principles of the invention to solve the problem. TRIZ is a well-known inventor Alt-
shuller the former Soviet Union and its partners in the analysis of a large number of
patents on the basis of summing up of a variety of technological development to fol-
low the evolution of the model laws and works to solve a variety of contradictory
rules and principles of innovation. The conflict matrix of which 40 principles of the
invention is the core of the TRIZ theory.

3.1 TRIZ Matrix of Contradictions

Altshuller through a detailed study of a large number of patents, summed up the pro-
ject to extract the commonly used expression in the field of system performance of 39
general parameters of the project and to narrow it down to 2 when the parameters of
any conflict, which should be adopted to resolve the principles of the invention. These
principles of the invention that is, the 40 principles of the invention. Altshuller pa-
rameters of the project will also conflicts with the principles of the invention corre-
sponds to the establishment of relations, finishing a 39 x 39 matrix, that is, Altshuller
matrix of contradictions.

The line and row uses the 39 general parameters of the project's name and serial
number. The second row is the improve parameters and the first line is deterioration
of the parameters. Matrix box in the middle of each square in the figure for the num-
ber of TRIZ recommended by the project corresponds to resolve contradictions in the
invention of the principle of numbers. 45 degrees diagonal grid (black belt "+" box),
are the same name Engineering parameters as the corresponding box, expressing
contradictions are physics ones rather than engineering contradictions.

Table 1. TRIZ matrix of contradictions

Deterloraul(’)grar(riteie the the the the
Weight Weight Length
Length of
Improve the of of Sportin of
l Parr;me ters Sporting | Stationary (g)b oot Sg Stationary
Objects Objects ) Objects
1 2 3 4
. 15
the Weight of
! Sporting Objects - ) 3 )
POTIRE =) 29, 34
5 The Weight of + 10, 1,
Stationary Objects ) i 29, 35
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3.2 Parameters of the Framework to Resolve Conflicts

The use of TRIZ methods and tools of these parameters to resolve the contradictions
in the framework map as shown in Figure 2:

HOQ Determined parameters

39 engineering parameters

TRIZ Problem

Identify
ontradiction;

technigue physics

Search Contradiction

Matrix Use Separation Principle

A
Find the Corresponding
Principle of the Invention

Y

Specific Problem Solutions

'

Satisfied with the Program

no

yes

Execute Program

Fig. 2. The framework of using TRIZ to resolve parameters contradictions

The process of using TRIZ to resolve parameters contradictions can be described
as: first of all, through the concept of HOQ products designed to determine the tech-
nical parameters, then uses some of 39 common engineering parameters to express
problem to be resolved, so a specific problem will be changed into the TRIZ’s prob-
lem; second, to determine the TRIZ problem are technical conflicts or physical
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contradictions. If it is technical contradictions, conflicts on the use of matrix from the
40 principles of the invention which is suited to find the principle, if it is physical
contradictions, we can use the separation principle to determine the adapt ed princi-
ples of the invention; Finally, through the invention of the principle to find the inci-
dence of specific problems, and the evaluation of the program, if satisfied with the
program feasible, we can execute the program; if the program is not feasible, we must
duplicate all the steps until you find satisfaction with the feasible solution as so far.

4 Conclusion

This article provides the solutions with the use of TRIZ and a HOQ integrated to
solve product design parameters of the contradictions. TRIZ has a very good product
design parameters to resolve contradictions in the tools and methods, however, pa-
rameters of acquisition and analysis of the unavailability of appropriate methods and
tools to rely on people's experiences are summarized and a qualitative description of
the problem to the implementation. Therefore, in order to better use of TRIZ to
achieve product design innovation, and the urgent need for other methods or tools to
solve this problem, through the QFD house of quality to fully understand customer
needs, we can found a very good innovation to be resolved and accurately describe
the problem. Therefore, TRIZ and QFD could be integrated as a scientific and innova-
tive ways to realize the concept of Product Design Innovation.

Acknowledgments

The authors thank the project of Tech-innovation Methods Integration Research and
Generalizing Application (NO. 2007FY 140400), the project of Research on enter-
prises Total Innovation Management (NO. 2008ZR0015) and the project of Research
on Innovative Method Based on Integrated of TRIZ and QFD (NO. 08SB007).

References

1. Karen, G.: Altshuller Father of Innovation - the Contradiction of TRIZ. TRIZ Journal (No-
vember 2002)

2. Moehrle, M.G.: What is TRIZ? From Conceptual Basicsto a Framework for Research. Crea-
tivity And Innovation Management (1) (2005)

3. Cohen, L.: Quality function deployment: how to make QFD work for you, pp. 11-13. Addi-
son-Wesley Publishing Company, Massachusetts (1995)

4. Charles, V.T., Amy, J.C., Trappey, S.H.: A Computerized Quality Function Deployment
Approach for Retail Services. Computers in. Engng 30(4), 611-622 (1996)

5. Taeho, P., Kim, K.: Determination of an optimal set of design requirements using house of
quality. Journal of Operations Management 16, 569-581 (1998)

6. Chang, H.T., Chen, J.L.: The conflict-problem-solving CAD software integrating TRIZ into
eco-innovation. Advances in Engineering Software 35, 553-566 (2004)

7. Sullivan, L.P.: Quality function deployment. Quality Progress 19(6), 39-50 (1986)

8. Fung, R.Y.K,, Fung, J., Tang, et al.: Product design resource optimization using a non-linear
fuzzy quality function deployment model. International Journal of Production Re-
search 40(3), 585-599 (2002)



	Research on Product Conceptual Design Based on Integrated of TRIZ and HOQ
	Introduction
	Access of Conceptual Design Parameters
	House of Quality about QFD
	Customers Demand Matrix
	Technical Needs Matrix
	Translation between the Matrixes of Customer Needs and Technology Needs
	Technical Relativity Matrix

	Technical Design Parameters of the Settlement of Conflicts
	TRIZ Matrix of Contradictions
	Parameters of the Framework to Resolve Conflicts

	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




