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Abstract 

The aim of this paper established priority level determines method of manufacturing 

system functional objective based QFD theory, priority sequence presented and the 

functional objective priority weights, advised manufacturing system functional objective 

decisions, provides technology support and application reference for system functional 

objective decisions. 
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1. Introduction 

Manufacturing system faces a lot of problems functional objective decision in the parts 

of design, reengineering and update. The selection of functional objective related to the 

implementation and coordination of business operation process, also related to the 

reengineering of the business industrial processes. Many domestic and foreign scientific 

researchers have carried out the research and analysis it [1-6]. Meanwhile, as an artificial 

system, the service oriented manufacturing system has its subjective purpose. People play 

a leading role in the design and structure of manufacturing systems, but it didn’t work on 

the determination of system function, this means that the determination of the system 

function does not depend on recognize of the subjectivity or the ideology but originate 

from the needs and strengths of customers. So, manufacturing companies need to 

formulate the appropriate strategy to fit the need of customers [7].The openness of 

internal environment and the external environment enabled the decision of system 

functional objective to have massive randomness and the uncertainty. Simultaneously, 

there is conflict among these goals. A big difficult problem is how to obtain the most 

superior objective selection and combination to have the superiority and make the 

manufacture system to be more effective. 

This paper emphatically analyzes the influence effects from customer demand, the 

enterprise demand, and the competitive demands to the system functional objective, and 

uses the expanded QFD model as the frame to solve the policy-making weight problems 

of manufacture system functional objective. This paper has a strong practical significance 

in providing the data support for the system functional objective decision-making, 

consummating system function theory and enterprise competition strategy formulation. 
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2. Evolution and Mechanism of Manufacturing System Functional 

Objective 

 
2.1. The Evolution of Manufacturing System Functional Objective 

Manufacturing industry of 21stcentury has the following trends [8-14]: 

(1) The Constraint of Low carbon economy;  

(2) The Pressure of Green environmental protection;  

(3) The Strong demand of Technological innovation;  

(4) The rising proportion of service in industry value chain； 

(5) The adjustment of industrial structure;  

(6) The Diversification and Individualization of the customers’ demand. 

Not only this caused the determination of manufacture system goal must contain the 

information of the product customers wanted, but also must have the market competition 

condition, the competitive advantage orientation and the intensity, the competition 

strategy, as well as core competitive power cultivation and promotion. 

 

 

Figure 1. The Evolving Function of the System Functional Objective 

System function should be adapted to this situation and promote enterprise's core 

competence of their objective selection by this opportunity need continuously updated. As 

shown in Figure 1, manufacturing system needs to get integrated balance in elements of 

orientation, quality, time, cost, efficiency, diversification, personalization and 

customization, green competitive advantages. Ensure the basic needs of customers’ need 

and improve the enterprise's eligibility for competition in the market, carry forward their 

own features to meet customers’ expectations and companies will get the win element sin 

competitive market [15-16].The former is the basic condition for participation in the 

competition, the latter is the characteristics to achieve success in the competition of the 

enterprises, and both complement one another indispensably. 

 

2.1. The Mechanism of Factor Effects of Manufacturing System Functional 

Objective 

All systems are running in certain environments, environment will affect the system 

and the system will exert their influence on the environment. Manufacturing systems exist 

in specific internal and external environment, external environment includes a competitive 

environment, a customer’ needs environment, internal environment is the environment of 

enterprise. 
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(1) The analysis of mechanism and influence of demand environment to system 

functional objective decision-making  

System dynamics is mainly used to study the feedback process of complex problem. 

First through the observation and understanding on demand environment, collecting 

information on customer demand, then according to the customer demand to develop the 

system functional objective decision, the decision results will promote enterprise 

competitive advantage, enterprises have a competitive advantage in the competitive 

market and effect on customer demand or to meet customer demand, so as to form a 

feedback loop in the system. 

There is a link between customer demands and the interaction with the system 

functional objective. Some demands and improving the system functional objective 

showed a positive correlation, and some of the demand is no correlation between the 

objective system, and even some of them for the development of the system has a 

hindered effect for designed the system functional objective. Using the dynamic principle 

of the system, we can clearly research the customer demand for intuitive system 

objectives and effects of competitive advantage, as shown in Figure 2. 
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Figure 2. The Function Mechanism Between the Customers Requirements 
and the System Functional Objective 

(2) The analysis effect and Mechanism of the competitive environment have the 

influence on decision-making of system functional objective 

Companies have different Competitive advantage position, and the manufacturing 

system functional objectives focused on a different direction. Develop appropriate 

competitive strategies based on customer expectations of high functional requirements, 

therefore, determine of competitive strategy is bound to have an impact on each objective 

system functions. Though distribute different intensities of importance weights of system 

functional objective, reached optimal overall system. For example, as manufacturing 

companies, in order to demand the customer's diverse, personalized service requirements, 

the function of the objective system would need to strengthen the value of the expression 

"personalized service" function, and this lead to make sacrifices in the "time" and "cost" 

and other objectives, as shown in Figure 3. 
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Figure 3. The Function Mechanism of Competitive Strategy on System 
Functional Objective 

(2) The analysis of function mechanism of system functional objective decision on 

enterprise environment 

For manufacturing enterprises, a objective under its operating conditions to try to make 

the output and get the maximum profit. Business environment has become a stumbling 

block to restrict the objective of maximizing benefits, it includes two parts: Part of the 

business conditions, mainly referring to the existing state of the business, including 

technology, equipment, supplies, money, staff, etc. Part of the business needs, mainly 

referring to the power of their own development that is profitable, socially responsible. 

Manufacturing system functional objective should meet the two important demands of 

company production conditions of current companies. Operating profit demands and 

needs of social responsibility values, namely internal and external responsibilities and 

namely corporate environmental impact and restrict the formulate of system functional 

objective, to analysis the advantage, disadvantage and adaptability to the external 

environment of enterprise in competitive and to further identify the weak links in the 

business, the key parts and problems, as the basis for the development of functional 

objective, as shown in Figure 4. 
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Figure 4. The Function Mechanism of Corporate Environmental System 
Functional Objective 
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3. Service-Oriented Manufacturing System Function Objective Priority 

Decisions 

 
2.1 Determine the Priority Sequence Thinking 

Through put the value function into prioritization to express the competitive advantage 

of enterprise, through the various functions gives different weights to realize, it is 

concluded that the enterprise itself under integrated balance function objective focusing 

on the direction and intensity, it is crucial for its survival and development. In response to 

this situation the enterprise using Quality function deployment (Quality function 

deployment, QFD) to design and manufacture meet or exceed customer expectations of 

products
 
[11-13], manufacturing system function goal of the three factors as input part, 

through the principle of QFD system decision-making weight of each objective by 

function objective priority sequence. The main information contained in this house of 

quality are: customer demand, competition demand module, and the enterprise demand 

modules, as shown in Figure 5. 

 

 
Figure 5．Quality House of Module Construction 

 
2.2 Priority Decision Model 

(1) Parameter and variable set and instructions 

Definition 1,  signify as customer demand, denoted by 

vector
1 2 n=   （ ， ， ， ）, where, i= (1,2,..., 6), denoted as i kind of customer 

demands. 
Definition 2,  signify expressed as a function object, denoted by 

vector
1 2 n=   （ ， ， ， ）, where, j= (1,2,... , 6), denoted as the j system functional 

objective. 
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Definition 3, rij signify relative to the weights of customer requirements
i  for the 

objective function j , R= rij
   is represented by the customer needs and the function of 

the objective relative weight matrix. 

Definition 4,
pKi ,i= (1,2,... , 6),signify relative importance weights of the i-th 

customer demands. 

Definition 5,
qKi ,i= (1,2, i=,... , 6), signify satisfaction index of the i-th customer 

demands. 

Definition 6,
mK i ,i= (1,2, i=,... 6), signify comprehensive index of customer demand 

weights,
m p qK K Ki  i i . 

Definition7, j ,j= (1,2, j=,... 6), signify relative other objective objective-effects degree 

of the j-th functional objective, obtained it by normalized the ideal degree. 

Definition 8, 
i signify the enterprise in order to meet the objective satisfaction degree 

of the i-th customers’ demand. The expectation obtained from the company's current 

competitive than the enterprises to competitive advantage. 

Definition 9,
i signify the degree of competition advantages of this enterprise relative 

the other companies on the market. 

Definition 10, j signify the final weight of the j-th system function objective of the 

enterprise value. 

(3) Objective priority determination based on the QFD theory 

1) Identify customer needs 

Analytic Hierarchy Process (AHP) basic principle is pair wise comparison analysis a 

set objectives which given qualitative description, and analysis the each paired relative 

importance-degree. According to these quantitative, obtained the respective objective 

weigh [14]. 

Specific methods are as follows: ①The importance of comparing various customer 

demands: This is a process from qualitative to quantitative, be judged through a quasi-side 

comparison of the two factors, the importance degree, and assignment in accordance with 

the ratio of the scale of 1-5 degrees importance, the proportion of marked of Figure 7; ② 

Form a judgment matrix; ③  Use root method to calculate the importance weights 

customer needs
pKi ,First calculate the absolute importance weights

pKi , where i = 1,2, ..., 

n. Standardization for
pKi , 

p
p

p

K
K

K
i




i
i

i

, 
pKi namely customer demand is the weight of 

importance; ④ Verify the validity of the weights, using the 

formula . . . .I.C R C I R ,
maxC.I.= （ - n）( n- 1) , calculated consistency index C.I., R.I. 

is the average random consistency index , as shown in Table 1. 

Table 1. R.I. Value 

Judgment 

matrix 

1 2 3 4 5 6 7 8 9 

R.I. 0 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 

 
Shows C.R. <0.1, consider the consistency of judgment matrix acceptable if C.R.> 0.1, 

then the data does not have the consistency of the data needs to be corrected until met. 
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2) Determination of customer satisfaction 

Customer satisfaction determines important condition for quality function deployment 

success, here are most appropriate for survey methodology is market research combined 

with Kano model [15]. Unified survey the factors of customer demand to vote and follow 

the 1-5 satisfaction. Finally, collate satisfaction, through normalized and obtain the 

weights of demand satisfaction index  

3) The determination of enterprise demands 

TRIZ is a systems approach, it solve difficult problems based on the basis of objective 

laws of technical systems evolution. TRIZ provides theoretical guidance for system 

functional objective development and innovation [16]. And increases the degree is ideal 

for the most important rule of TRIZ, it showed that technology objective is evolution 

towards to the direction of increase the ideal degree of increase. The ideal degree is 

expressed as: 

m

m

n

=j

n

U

I
H




, (0,6], (0,6], (1,2, ,6)m j  m  

Um is the useful result of the system objective. It includes all the useful results which 

by system functions played role. Hn refers to the harmful consequences of the system. 

Ideal state of the system only has valid result, no harmful results. Evaluated the enterprise 

various demands objective by expert group which consisted of experienced enterprise 

designers, and determined the relationship between the individual needs of the objective, 

there are three relationships between the various objectives: 

Positive correlation: Signify that the interaction between the two objectives are 

mutually reinforcing additive effect, assuming that every little change in the amount of 

the increase in unit variable set x, then the beneficial effect is obtained: 
1

0
( )m iU u x dx  , ( )iu x x ； 

Negative relationship: Signify that between the two objectives are superimposed effect 

of weakening each other, assuming that every change in a small amount, then set the 

increase in unit variable z, so, the harmful effects obtained was: 
1

n
0

H ( )ih z dz  , ( )ih z z ； 

Irrelevant: Signify that there is no interaction between the two technology need, the 

role of values is zero. 

According to the formula:

m

m

n

=j

n

U

I
H




, (0,6], (0,6], (1, 2, ,6)m j  m , get 

Ideal degree vectors I, through normalized and obtain the weight vector of relationship 

between the system functional objective  

4) Determination of competing demands 

While conducting customer satisfaction surveys, customers evaluated for competitive 

conditions of four companies by numbers 1-5. (Including: 1 means customer demand for a 

particular product for a very unsatisfactory and 5 means customer demand for a particular 

product for a very satisfied), then obtained competitor assessment data by sort out the 

investigation file [17]. By the formula: 

Competitive strength 1  =Comprehensive satisfaction (
m

iK ) Objective satisfaction( i ) 

                                          Sales consideration(Si)    
Among these, the three indicators considered Si (Si = 1.5, Si = 1.2, Si = 1), Where: Si 

= 1.5 , it means, if improvement the product or service to meet the of customer demand, 

then the i-th demand is significant effect on the sales; Si =1.2, it means, if improvement 
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the product or service to meet the of customer demand, then the i-th demand is ordinary 

effect on the sales; Si =1, it means, if improvement the product or service to meet the of 

customer demand, then the i-th demand is no effect on the sales. 

5) Relationships matrix of customer needs and business demand 

Relations levels generally use 1-5, from low to high, from weak to strong (Because 

between the relationship exists positive and negative, here with + , - sign indicates , but 

used absolute terms in order to achieve rationality in the calculation)  

 

3. Example Analysis 

This A company is a manufacturing enterprises, in order to meet customer needs and 

consider competitive market conditions while combined with its conditions draft the long-

term development plan, then select the system functional objective. 

(1) Analyze the degree of importance of customer needs according to AHP method; fill 

in the customer needs respectively in first and second columns in the matrix, and list of 

mutual importance, Table 2. 

Table 2. Customer Demand for Mutual Importance Table 

Customer 

demand for 

mutual 

importance 

Price Quality Quantity Delivery 

More 

variety, 

personalized 

service 

Green 

Price 1 1/2 2 1/3 ½  1/2 

Quality 2 1 3 4 1 2 

Quantity 1/2 1/3 1 1/2 ¼  1/3 

Delivery 1/2 1/4 2 1 1/3 1/2 

More variety, 

personalized 

service 

3 1 4 3 1 2 

Green 2 1/2 3 2 ½  1 

 
(2) Calculated matrix largest value using Matlab software relative importance =6.1292, 

Using the formula . . . .I.C R C I R , maxC.I.= （ - n）( n- 1)
 Then C.R. = 

0.0043, we can see C.R. <0.1, considered acceptable the judgment matrix consistency. 

(3) According to the customer survey collated customer needs and customer 

satisfaction weights, weights are shown in Table 3:  

Table 3. Customer Demand and Customer Satisfaction Weights Index 

Customer 

demand 
Price quality quantity Delivery 

More 

variety, 

personalize

d service 

Green 

Customer 

demand 
0.116 0.266 0.061 0.104 0.285 0.168 

Customer 

demand 
0.176 0.176 0.235 0.235 0.119 0.059 
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(4) The table is the relationship between the Autocorrelation business needs of 

enterprise and these relationships, Figure 6, which can get the correlation matrix of 

system functional objective relationship: 

1

1

1
G

1

1

1

 
 
 
 

  
 
 
  
 

#

#

#

#

# #

 

Weight vector of System functional objective relationships = （

0.143,0.107,0.143,0.143,0.143,0.321） 

 

 

Figure 6. The Autocorrelation Relationship of Enterprise Demand Objective  

(5) The determination of competing demands, oriented enterprise established three 

competitors: A, B, C. While conducting customer satisfaction surveys, and customers 

evaluate four companies' competitive conditions, Figure 7. By the formula, competitive 

strength vector Φ=(0.086, 0.194, 0.180, 0.075, 0.276, 0.150) 
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Figure 7. Competitive State 

(6) Establish the relationships matrix of customer needs and business demand, the first 

column fill customer needs; the first line fill the business needs, as shown in Figure 8. 

 

Enterprise 

demand 

Customer 

demand 

Low 

cost 

High 

quality 

Tim

e 

More 

variety, 

personalize

d 

Gre

en 

Efficie

ncy 

Price 
5 -5 0 -3 -3 -3 

Quality -3 5 -1 1 1 -1 

Quantity 0 -3 -3 -3 -3 5 

Delivery 
0 -1 5 -3 -3 5 

More variety, 

personalized 

service 

-5 3 -3 5 3 -5 

Green 
-3 1 -1 3 5 -1 

Figure 8. Relationships Matrix of Customer Needs and Enterprise Demand 

(7) The index of relative importance ultimate functional objective is: ω=(0.406, 0.261, 

0.298, 0.436, 0.400,0.813) 
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ABSOULTELY j ij= ( r )j i   （ ）
 

Expressed as the strength vector of competitive advantage, it multiplied mutual 

importance vector of enterprise needs and customer needs, then the outcome multiplies 

functional objectives effect coefficient , namely is absolute importance degree of the each 

functional objectives, so obtained the priority sequence. The final required functional 

objectives priorities need the absolute important degree normalized: (0.155, 0.100, 0.114, 

0.167, 0.153, 0.311) 

 

4. Conclusion 

This paper combined qualitative and quantitative used of QFD method to analysis and 

solving service-oriented manufacturing system functional objective. It provided scientific 

and feasibility guidance for actual operating companies. It can be seen from the obtained 

final calculation of the objective weight of each objective that manufacturers should 

emphasis on diversification and personalization of products and services and the 

efficiency of services, etc., However, due to the limitations of QFD method we can only 

come to focused direction of the objective system functions, and function objective 

decision is difficult because the complexity of each object and the incommensurability 

between the various objectives. So it makes functional objective decision is more difficult 

and it need more in-depth analysis and solutions for various specific objective make 

decisions. 
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