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摘要 

I 

摘  要 

 计算动词理论作为一个新兴的学科，已经渗透到自动控制、信号处理、经济

学、心理学等众多学科领域，同时也已被成功应用于多种工业及金融系统，如视

频火灾监测系统、智能交通系统、智能安防系统、认知图像搜索引擎及认知证券

交易系统等。历经 13 年的发展，计算动词理论开始显示出其巨大的理论魅力和

解决实际复杂工程及社会问题的能力。 

计算动词理论现有的框架为解决信息处理方面的问题提供了可行的方法论，

信息处理领域已经拥有的丰富的素材也为计算动词理论的应用奠定了可靠的基

础，本论文将计算动词理论引入信息处理的传统领域，特别是聚类算法和图像处

理技术，为这些技术另辟蹊径，提供了新的思路。论文中首先介绍了计算动词理

论的发展与基本知识；其次，结合传统聚类算法设计了计算动词聚类算法，并将

之应用于图像压缩、变压器故障诊断、证券市场分析等方面；在数字图像处理领

域，本论文利用计算动词相似度全面改写了图像压缩、图像插值算法，将算法推

广到彩色图像处理，并设计编程了图形界面以供测试，实现初步可视化。 

本论文的特色与创新点主要体现在以下几个方面： 

1. 在已有最简动词相似度、基于趋势的动词相似度和复合型动词相似度的基础

上，灵活使用并设计了多个具体的动词相似度计算方法，提出了分层动词相

似度的算法并实现了其应用； 

2. 设计了计算动词聚类算法及其通用模型，提出属性空间的概念。所设计的算

法完成了数值域描述到语言域描述的转换，特别适用于动态特征明显的时间

序列的聚类； 

3. 利用计算动词聚类算法改进了计算动词图像压缩，获得了较好的图像质量； 

4. 用模板动词的思想改进了图像插值算法，提出摩尔邻域的剖面向量的概念，

将数据降维处理，利用基于动词相似度的模式识别方法大大降低了计算复杂

度。在固定分辨率倍数的情况下，获得更快的处理速度和更清晰的插值图像。 

 

关键词：计算动词理论；动词相似度；聚类算法；数字图像处理；信息处理 
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Abstract 

III 

Abstract 

 As an emerging discipline, computational verb theory (CVT) has penetrated into 

disciplines like automatic control, signal processing, economics, psychology and 

many others. Moreover, CVT has been successfully applied to many industrial 

applications, such as video flame detection, intelligent traffic control systems, 

intelligent CCTV surveillance system, cognitive image search engine and cognitive 

security trading system. After 13 years’ development, CVT begins to show its power 

of theoretical abstraction and ability of solving real-life problems in complex systems. 

 The existing framework of CVT provides feasible methodology to information 

processing, and the wealth of material in information processing laid a solid 

foundation for the applications of CVT. In this thesis, CVT has been applied in 

information processing, especially in clustering algorithms and image processing. 

Firstly, the state of the art and some basic concepts of CVT are introduced; secondly, a 

verb clustering algorithm was designed and was applied to image compression, 

transformer fault diagnosis and stock market analysis. Computational verb similarities 

are used to comprehensively redesign the image compression, image interpolation 

algorithms, and extend these algorithms to color image processing. A user graphical 

interface was designed to ease the experiments. 

 The key contributions of this thesis are as follows. 

1. For different application scenarios the proper verb similarities, such as simplest 

similarity, similarity based on trend, composed similarities are chosen 

systematically. For CV clustering algorithm, a special kind of verb similarity 

called layered similarity was proposed. 

2. Design a CV clustering algorithm and its general model based on a unified 

structure known as an attribute space. By using the attribute spaces, either 

numerical or conceptual terms, especially dynamic data or time series, are 

conversed to linguistic domain,.  

3. Apply CV clustering algorithms to improve verb image compression, and obtain 

better image quality. 
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Abstract 

4. Use template verbs to improve image interpolation. Profile vectors in Moore 

neighborhood were proposed to reduce the dimension of data. Verb similarities 

were used to identify patterns, and furthermore to reduce the computational 

complexity. For a fixed magnification, faster processing speed, shaper edge and 

high definition in image were achieved.  

 

Keywords: Computational Verb Theory (CVT); verb similarity; clustering algorithm; 

digital image processing; information processing. 
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