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摘  要
         

         

随着图像智能化处理在各个领域的日益广泛应用，人们对图像的分辨率和清晰度提

出了更高的要求，当前通过传感器捕捉的图像分辨率逐渐满足不了日益增长的需求

，同时由于光学器件的物理局限性和昂贵的成本价格，因此基于软件思想的图像超

分辨率重建的信号处理技术应运而生。超分辨率重建（Super-Resolution

Reconstruction，SRR）技术利用已有的低分辨率成像系统，通过信号处理的方式

来提高图像的分辨率，这种技术在国内外学术界和商业上得到了极大的重视和深入

的研究，具有重要的理论和应用价值。

本文对于图像超分辨率重建的问题主要围绕着最大后验概率（Maximum A

Posteriori，MAP）的方法进行了一些研究和改进，主要完成的工作内容包括：

首先，引入了一种基于关键点滤波（Critical-Point Filters，CPF）的图像配准

方法。相对于传统的光流估计方法，经过测试，关键点滤波图像配准能更有效地表

达各种非平移的运动，如旋转、缩放等，同时实现了图像的自动配准，因此可以更

有效地计算出低分辨率图像序列的运动矢量。

然后，对基于MAP正则化的超分辨率重建算法进行研究。首先对保真度项和正则化

项进行了分析和比较，给出了基于关键点滤波图像配准的重建算法，该算法结合了

L1范数的保真度项和总变分算子的正则化项，并采用了关键点滤波配准方法。经过

测试，表明了基于关键点滤波图像配准的重建算法的有效性，特别在视频图像序列

的测试中效果更佳。最后在此重建算法基础上加入了自适应正则化参数，经过测试

，表明了自适应算法取得较优的重建结果。

最后，对MAP/POCS混合算法进行研究和改进。首先对传统的混合算法进行了分析

，得出传统方法只是简单地结合两种算法。然后针对传统算法的缺点进行改进，把

POCS的残差约束集合加入到基于关键点滤波图像配准的MAP正则化算法中，在每一

次迭代重建中，对重建的图像的像素点进行约束，可以更好的结合两种算法的优势

。经过测试，表明了改进的MAP/POCS混合算法的有效性。

         

关键词：超分辨率重建；MAP；关键点滤波；自适应；MAP/POCS
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Abstract
         

         

With intelligent image processing increasingly wide range of applications in

various fields,the higher requirements of the resolution and clarity of the image

had been proposed. Currently the resolution of the image captured by the sensor

gradually failed to meet the growing demand, at the same time due to the physical

limitations of the optics and expensive cost price. Therefore, based on the

software implementation of image super-resolution reconstruction of signal

processing technology emerged. Super-resolution reconstruction using existing

low-resolution imaging system, to improve the resolution by the image signal

processing. This technology has been a great deal of attention and in-depth

research in the academic and commercial, has important theoretical and practical

value.

In this paper, it carried out some research and improvement of image super-

resolution reconstruction around the MAP method, mainly to complete the work

includes:

Firstly, this paper introduces an image registration method based on the critical-

point filters. Compared with the traditional optical flow estimation method, after

the test, the critical-point filters can more effectively express a variety of non-

translational motion, such as rotation, scaling, while achieving the automatic

registration of the image, so we can more effectively calculated motion vector

between the low-resolution image sequence.

Secondly, this paper researches the MAP-based regularization super-resolution

reconstruction algorithm. First of all, this paper analyses and compares the data

fidelity term and the regularization term, and presents a reconstruction algorithm

based on the critical-point filters registration. The algorithm combines the L1 norm

fidelity term and total variation operator regularization term, and with the critical-

point filters registration method. After the test, the results show that the

厦
门
大
学
博
硕
士
论
文
摘
要
库



effectiveness of the reconstruction algorithm based on the critical-point filters

registration method, particularly in the natural scene sequence test better. Finally,

On the basis of the reconstruction algorithm based on the critical-point filters

registration method joined the adaptive regularization parameter, after the test,

the results show that the adaptive algorithm to obtain the optimum reconstruction

results.

Finally, this paper researches and improves the MAP/POCS hybrid algorithm.

First of all, this paper analyses the traditional hybrid algorithm, learns that the

traditional method of simply combining the two algorithms. Then, to improve the

traditional algorithm, the POCS residual set of constraints were added to the

reconstruction algorithm based on the critical-point filters registration method. In

every iterative reconstruction, the pixels of the image reconstruction were

constrained, so it can be better combined with the advantages of the two

algorithms. After the test, the results show that the improved MAP/POCS hybrid

algorithm is effective.
         

Keywords: Super-Resolution Reconstruction; MAP; Critical-Point Filters; Adaptive;

MAP/POCS
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