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摘要 

自 20 世纪 70 年代以来，在数据库系统和计算机视觉两大研究领域的共同推

动下，图像检索技术已逐渐成为一个研究热点。本文在系统学习和掌握基于内容

的图像检索领域相关知识的基础上，主要针对图像特征的提取表达，高维图像特

征的模糊聚类，相关反馈等技术进行了深入研究，分别提出了相应算法。论文的

主要工作包括基于颜色特征和纹理特征的图像检索方法研究，并在已有理论的基

础上，针对具体的图像数据库，设计了一个基于环形矩和模糊聚类的图像检索实

验系统，并使用 Corel 图像库对以上检索方法的有效性进行分析和比较。本文主

要创新点如下： 

（1）为了提高检索性能，本文提出一种综合颜色和纹理特征的图像检索方

法。在颜色特征方面，提出了一种在 CIEL*a*b*颜色空间提取环形颜色矩的特征

提取和描述方法，不仅更符合视觉一致性，而且记录了颜色的空间信息。在纹理

特征方面，将离散余弦变换（DCT）技术引入图像检索，提出一种基于 DCT 能

量矩的图像纹理统计特征描述方法。 后通过实验表明该方法比传统的综合颜色

和纹理特征的检索方法在查准率和运行效率上有了较大的提高，且对图像旋转、

尺寸变化及噪声有较强的鲁棒性。 

（2）采用了一种改进的适应于高维数据的模糊聚类算法对特征库进行聚类

预处理，使得检索过程在类内进行，从而大大地缩小图像的检索范围，以达到快

速、准确检索图像的目的。 

（3）提出了一种基于模糊聚类和虚拟相关反馈技术的图像检索相关反馈方

法，主要是通过基于图像内容特征的相似性度量，应用模糊聚类算法，无需用户

参与，自动扩展查询图像特征，从而提高检索性能。 

关键词：基于内容的图像检索；环形矩；模糊聚类 
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Abstract 

Image is an important information carrier, and also an important part of 

multimedia information. With rapid development of Internet and technologies of 

computer and multimedia, the number of image data grows in geometric progression. 

Therefore, how to effectively manage and retrieve large-scale images became a 

critical problem.Image retrieval has been an active research area since the 1970s, with 

the thrust from two major research communities, database management and computer 

vision.  

Based on related domain knowledge of content-based image retrieval (CBIR) 

technologies, this paper mainly studies the feature extraction methods , fuzzy 

clustering of high dimensional image features and relevant feedback technologies，and 

presents the corresponding algorithms. In light of the specific image database, this 

paper designs an Annular Moments and Fuzzy Clustering-Based Image Retrieval 

experimental system. The main innovations in this paper are showed as follows: 

（1）This paper presents a new approach for image retrieval using an image 

retrieval method based on integrated color and texture features to improve the 

retrieval performance. In color feature, a new feature extraction and description 

method based on annular color moments in CIEL*a*b* color space is proposed, 

which not only corresponds to visual perception ,but also records spatial information 

of the image. In texture feature, a feature extraction method based on Discrete Cosine 

Transform (DCT) and annular energy moments is proposed. The experimental results 

show that the proposed image retrieval method based on annular color moments and 

energy moments features  outperforms that of the traditional integrated color-texture 

method, and also keeps the characteristic of rotation and scaling invariance. 

（2） An improved fuzzy clustering algorithm for high dimentional data is used 
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in image retrieval, which greatly reduces the search scope of the image, in order to 

retrieve images rapidly and accurately. 

（3）A new relevant feedback algorithm is introduced to image retrieval, which 

applies the fuzzy clustering algorithm to automatically extended image feature to 

improve the retrieval performance. 

Keywords：Content-Based Image Retrieval; Annular Moments; Fuzzy Clustering. 
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