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I 
 

摘要 

岸基对海视频监视系统是针对海空背景条件下对舰船、飞机等目标的检测和

识别、分类需求，通过分析典型海空背景图像的统计特性，研究图像预处理和背

景抑制技术，突破海上和低空动目标自动检测和鉴别、飞机和舰船目标自动分类、

识别、目标测量、图像情报整编等关键技术，设计和开发一套交互式岸基视频智

能监视系统。 

本文针对岸基对海视频监视系统中的若干关键技术进行深入研究。 

在背景建模方面：本文首先深入分析了自适应混合高斯背景建模（AKGMM）

提取的前景出现“空洞”或漏检的原因：一方面是由于模型未达到稳定状态，就

开始目标检测；另一方面是由于目标运动速度过于缓慢，灰度较稳定，而且目标

较大的情况下，容易造成尾部“空洞”。针对这一问题，我们提出了双向 AKGMM

算法(BAKGMM)并结合形态学的方法对 BAKGMM 提取的前景进行后处理，进一

步克服漏警。 

在针对岸基观测的单目测量方面：基于针孔模型建立了海平面上任意点、线

段的测距模型，模型的参数主要有 3 个： 、海天线（消失线） 、世界坐标系下

单位实际长度对应图像坐标系下的像素数 。针对海平面和地平面不同的应用环

境，引入距离、高度比等不同的先验信息，我们提出多种参数估计方法并对参数

估计的有效性、准确性加以验证。最后，针对海上和地面的多种应用场合进行了

实际测量比对，结果误差较小。 
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III 
 

Abstract 

Shore-based Sea video surveillance system is designed for detection, recognition 

and classification of the ships and aircrafts in the air and on the sea. Through analysis 

of statistic features of typical aeronaval background images, I study the preprocessing 

of images and technology of background modeling, make significant progresses in 

automatic detection of moving objects, sort out key technologies on the automatic 

recognition and classification, metrology and intelligence, design and develop an 

interactive sea video surveillance system. 

This thesis furthers the research on various key technologies of shore-based Sea 

video surveillance system. 

For background modeling: this thesis analyzes deeply the factors that miss 

detection appearing in foreground that extracted from Adaptive-k Gaussian Mixture 

Model (AKGMM). On one hand, the detection is started when the model is unstable 

and not convergent, on the other hand, the rear of large objects are always missed 

easily to be detected as the over slow movement and much better stability of gray. To 

resolve this problem，we propose a Bidirectional Adaptive-k Gaussian Mixture Model

（BAKGMM） . We also apply morphological operation as post-process to the 

extracted foreground to overcome the miss alarm. 

For shore-based single view metrology, we establish the metrological model of any 

point and segment on the sea level based on pinhole model. There are three parameters 

for the model named ，vanishing line  and  which is the number of pixel in 

image coordinate equaling to unit length in world coordinate. In different application 

circumstances on the sea level and horizontal plane, we introduce into different prior 

information of distance and height ratio, propose several parameters estimation 

approaches and verify the effectiveness and accuracy of parameter estimation. At last, 

we make the comparisons among estimations in various circumstances on the sea and 

in the air. Experimental results demonstrate our model can achieve a smaller error. 

 

Key Words: Video Surveillance; Background Modeling; Single View Metrology 
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