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I 

摘   要 

数据挖掘(Data Mining, DM)，就是从大量的无序数据中发现隐含的、有效的、

有价值的、可理解的模式，进而发现有用的知识，并得到时间的趋向和关联，为

用户提供问题求解层次的决策支持能力的过程。聚类作为数据挖掘的一个重要分

支，已经被广泛的应用到群体决策、图像分割、模式识别等领域。 

现实世界中事物之间的界限往往是模糊的，对事物的分类必然伴随着模糊

性，因此产生了模糊聚类分析。在所有的模糊聚类算法中，模糊 c 均值聚类算法

的理论 为完善，应用 为广泛。 

作为一般模糊集的推广，直觉模糊集和区间直觉模糊集被证明能更加细腻地

刻画和描述客观世界的模糊性本质。如何利用传统的模糊聚类算法的思想，去处

理属性值为直觉或者区间直觉模糊数的聚类问题，已经成为新的研究热点。 

鉴于此，本文主要对如下几个方面进行了研究： 

1．对属性值为数值型数据的聚类问题，提出一种基于改进投影法的模糊聚

类算法。算法首先采用改进的投影方法，构造新的目标函数；然后根据拉格朗日

乘数法推导出聚类的迭代公式； 后进行实验对比，讨论新算法性能。 

2．提出基于投影法与改进投影法的模糊聚类有效性函数，并采用不同的样

本数据以及聚类算法实验，和基于距离及基于模糊划分的聚类有效性函数进行实

验对比，说明新有效性函数的合理性和可行性。 

3．对属性值为直觉和区间直觉模糊数的、属性权重完全未知或者以一般模

糊数给出的属性权重的聚类问题进行研究。提出了基于直觉模糊 c 均值聚类算法

的有效性函数，和基于区间直觉模糊集的 c 均值聚类算法及有效性函数。并通过

实验分析算法的可行性和有效性函数的性能。 

 

关键词：投影法；模糊聚类；直觉模糊集；区间直觉模糊集；有效性函数 
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III 

ABSTRACT 

Data Mining, It is a process to find implicit, valid, valuable and understandable 

model from a large number of disordered, and then discover useful knowledge, obtain 

time trends and associations, provide users with decision support capabilities of 

problem-solving level. As an important branch of data mining, clustering has been 

widely applied to group decision making, image segmentation and pattern recognition 

etc. 

In the real word things often have fuzzy boundaries, so the classification of things 

must be accompanied by fuzziness. In all of the fuzzy clustering algorithms, fuzzy c 

means clustering algorithm has the most perfect theory and the most widely used. 

As a general extension of fuzzy sets, intuitionistic fuzzy sets and interval-valued 

intuitionistic fuzzy sets are shown to depict and describe ambiguity of the objective 

nature of the world more delicate. How to use the traditional idea of fuzzy clustering 

algorithm, to deal with fuzzy clustering problem that the property value of 

intuitionistic or interval-valued intuitionistic fuzzy numbers, has become a new 

hotspot. 

Views of these situations, following aspects were studied: 

1. A clustering algorithm based on improved projection is been proposed to solve 

the clustering problem that attribute value is numerical data. Firstly, adopt the 

modified projection method to construct the new objective function; and then the 

iterative formula are derived by Lagrange multiplier method; finally, the performance 

of the new algorithm are been discussed by experiment. 

2. Propose fuzzy clustering validity function based on projection and function 

based on improved projection, and use different samples and clustering algorithms to 

compare the effectiveness of the functions with functions based on distance and 

function based on fuzzy partition, indicate the rationality and feasibility of these 

function. 

3. Study the clustering issues that the property value is intuitionistic number or 
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IV 

interval-valued intuitionistic number, the weight of property is unknown or fuzzy 

number. Propose a validity function based on intuitionistic fuzzy c means clustering 

algorithm, interval-valued intuitionistic fuzzy c means clustering algorithm and 

validity function. At last the effectiveness of the algorithm and functions are analyzed 

by experiments. 

 

Key words: Projection method, Fuzzy clustering, Intuitionistic fuzzy sets,  

Interval-valued intuitionistic fuzzy sets, Validity function 
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