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摘  要
         

         

 摘 要

视觉目标类识别旨在识别图像中特定的某类目标，基于形状的目标类识别是目前计

算机视觉研究的热点之一。真实图像中物体姿态的多样性以及环境的复杂性，给目

标的形状提取和识别带来巨大挑战。本文借鉴生物视觉机制的研究成果，对基于形

状的目标类识别算法进行研究。主要研究内容如下：

1.研究与形状认知相关的视觉机制，分析形状知觉整体性的生理基础及其生理模型

。以形状知觉整体性为基础，建立基于形状的目标类识别系统框架。框架既重视整

体性在自下而上的特征加工中的作用，也重视整体约束在自上而下的识别中的作用

。

2.受生物视觉上的整合野模型启发，本文提出了一个三阶段轮廓检测算法。阶段

1利用结构自适应滤波器平滑噪声，增强特征；阶段2通过特征空间上下文的相互作

用，调整轮廓响应；阶段3计算轮廓的显著程度。算法重视空间上下文在显著性结

构检测中的抑制及增强作用，其中抑制作用实现表面与纹理的分离，增强作用实现

同类轮廓特征的结合，从而提高了轮廓检测性能。

3.研究轮廓的聚合算法。提出基于轮廓生长的连续轮廓提取算法，以显著轮廓片段

为种子，兼顾视觉约束与视觉证据，稳定地提取出图像中连续轮廓，减轻了阈值参

数对轮廓提取的影响，同时在一定程度上保护低对比度轮廓。改进了利用图像分割

提取闭合轮廓的算法，结合形状约束及图像的外观信息进行图像分割，保护形状及

外观的连续性，以分割后得到的区域边界作为图像中闭合轮廓。

4.针对复杂形状的表示，采用分而治之的方法，将轮廓分解成易于表达的轮廓片段

。改进形状上下文对单条轮廓片段描述，建立整体与局部的树形关系结构。

5.在贝叶斯理论框架下，以形状的整体特征为约束，筛选轮廓特征集进行形状匹配

。设计了整体优先，部分求精的两级匹配策略。实验表明，引入整体约束的匹配策

略，减小了匹配时的搜索空间，提高了匹配精度。

         

关键词：目标类识别；生物视觉；感受野；轮廓检测；形状匹配
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Abstract
         

         

Categorical object detection addresses determining the number of instances of a

particular object category in an image, and localizing those instances in space

and scale. The shape-based visual recognition of object categories is one of hot

topics in computer vision. The diversity of poses of targets and complexity of the

environment in real images bring huge challenges to shape extraction and object

recognition. This work addresses the problems of categorical object detection

based on shape by combining ideas and approaches from biological vision. The

main parts are as follows.

Introducing the visual mechanisms related to shape perception, interpreting the

biological basis for principle of totality in the Gestalt psychology and its biological

model. By adopting principle of totality to visual categorical recognition, the

bottom-up features extraction and top-down object detection are unified into one

framework.

Inspired by integrated field model in biological vision, a three-stage contour

detection algorithm is proposed. Stage 1 uses structure adaptive filters to smooth

noises and enhance shape features; Stage 2 combines excitatory inputs and

inhibitory inputs from spatial context, thus adjusting the contour responses. Stage

3 evaluates the saliency of contour fragments. This algorithm improves detection

of object contours and region boundaries in natural scenes by unifying two

different roles: excitation and inhibition in the contour detection. Inhibitory

interactions are supposed to separate surfaces and textures, while excitatory

interactions enhance similar contour feature.

Focused on contour fragments aggregation; a new salient contour extraction

algorithm based on adaptive edgel growing is proposed. Starting from seed

edgels, construct paths following visual constrains and visual evidences. The

progressive growing method makes the algorithm much less sensitive to the
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threshold parameter and more effective for extraction of low-contrast contours. A

method based on image segmentation is developed to extraction closed object

contour. Combining the shape cue and appearance cue, segmentation preserves

the spatial coherence of the shape and regions appearance. The boundaries of

segments are extracted as closed contour finally.

The divide and conquer is used to decompose complex shape into several parts.

An extension of the Shape Context descriptor is designed to represent single

contour fragment and a tree-union models the relationship between whole and

partial feature.

Under the Bayesian theoretical architectures, a coarse-to-fine shape matching

strategy is proposed. In both stages, using shape band as global feature

constraint, which avoids the disturbances from the other parts on the background

and textured edges. Coarse stage evaluates global feature and fine stage

determines the contour parts. Experiments show it is simple, yet efficient and

effective.
         

Keywords: Recognition of object categories; Biological vision; Receptive field;

Contour detection; Shape matching
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