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学位论文中文摘要：

随着互联网和传感器技术，尤其是智能物联网（Artificial Intelligence of Things，AIoT）技术的迅速发展，多视图数据已经成为数据资源的重要组成部分。这类数据通常呈现多态性、多描述性和多源性的特点。例如，网页数据可能包含文本和图片等视图；视频文件包含音频和视频等视图；图像数据可能由不同描述子进行表达，从而呈现出多个视图。当前，对多视图数据进行有效的融合已经成为人工智能和机器学习等领域的研究热点。本文从联合学习和结构化表示两个角度，系统性研究多视图聚类分析问题，并讨论多视图学习方法在行人重识别上的应用。主要研究成果如下：

1、从联合学习的角度，本文提出端到端对抗注意多视图聚类方法。针对现有多视图聚类方法不能有效学习深度融合表示问题，本文提出一种联合优化多视图特征学习、多视图融合以及聚类分配的深度聚类方法。特别地，在多视图融合过程中，该方法采用对抗学习策略对齐不同视图隐特征分布，并且利用注意力机制评估多视图重要性，从而获得有效的融合表示。通过引进基于柯西-施瓦茨散度的聚类损失函数，该方法显式鼓励类间分离和类内紧凑。实验结果表明，所提方法显著优于目前主流多视图聚类方法。

2、从结构化表示角度，本文提出结构化多视图聚类方法。针对现有深度多视图聚类方法不能同时利用特征和结构信息学习数据表示的问题，本文提出结构化多视图聚类网络。该方法利用视图本身结构、视图特征信息以及多视图结构互补关系，学习多视图数据的结构化表示；此外，本文引入对偶自监督聚类损失，并用它联合训练网络。实验结果表明，所提方法明显优于现有主流多视图聚类方法。

3、沿着结构化聚类的思路，本文进一步提出结构自适应多视图融合聚类方法。针对现有基于图卷积神经网络的多视图聚类方法不能在训练过程中动态更新结构且忽略对多图结构利用等问题，本文提出结构自适应多视图融合聚类网络。该方法通过引入视图结构表示学习、全局结构表示学习和图学习模块，有效克服了上述问题。实验结果表明，所提方法取得了比现有主流多视图聚类方法更好的性能。

4、本文最后将多视图学习方法应用到行人重识别任务。从多视图学习的角度，本文建模行人重识别问题并提出基于自适应图学习的多特征融合行人重识别方法。该方法通过自适应学习多组特征的一致稀疏图结构，发掘不同特征的关键判别因素，从而缓解了行人特征表示的模糊性。实验结果证明了该方法的有效性和优越性。
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学位论文英文摘要：

With the rapid development of the Internet and sensor technology, especially Artificial Intelligence of Things (AIoT) technology, multi-view data has become an important part of data resources. This kind of data usually presents the characteristics of polymorphism, multiple descriptions, and multiple sources. For example, web data may contain different views such as texts and images; a video contains different views such as audio and video; image data may be expressed by different descriptors, thereby presenting multiple views. Currently, effective fusion of multi-view data has become a research hotspot in fields such as artificial intelligence and machine learning. This dissertation systematically studies the multi-view clustering problem from the two perspectives of joint learning and structural representation, and discusses the application of multi-view learning methods in person re-identification. The main research results are as follows:

From the perspective of joint learning, we propose an end-to-end adversarial-attention multi-view clustering method. Aiming at the problem that existing multi-view clustering methods can not effectively learn deep fused representation, this dissertation proposes a deep clustering method that jointly optimizes multi-view feature learning, multi-view fusion and clustering assignment. In particular, in the process of multi-view fusion, the method takes adversarial learning strategy to align the latent feature distribution of different views, and uses attention mechanism to evaluate the importance of multiple views, so as to obtain effective fused representation. By introducing the clustering loss based on Cauchy-Schwartz divergence, the proposed method explicitly encourages separation between clusters and compactness within clusters. Experimental results show that the proposed method is significantly better than the state-of-the-art multi-view clustering methods.

2. From the perspective of structural representation, we propose a structural multi-view clustering method. Aiming at the problem that existing deep multi-view clustering methods can not simultaneously use feature and structure information to learn data representation, this dissertation proposes a structural multi-view clustering network. The method uses the structure of view itself, view feature information and the complementary relationship of multi-view structure to learn the structural representation of data; in addition, the method introduces dual self-supervised clustering loss to jointly train the network. Experimental results have demonstrated the superiority of the proposed method when compared with competitive baselines.

3. Following the idea of structural clustering, we propose a structure-adaptive multi-graph fusion multi-view clustering method. Aiming at the problems that existing multi-view clustering methods based on graph convolutional neural network can not dynamically update the structure during the training process, and ignore the use of multi-graph structure, this dissertation proposes a structure-adaptive multi-graph fusion multi-view clustering network. This method effectively overcomes the above-mentioned problems by introducing view-specific structural representation learning, global structural representation learning and graph learning modules. Experimental results show that the proposed method is better than the state-of-the-art multi-view clustering methods.

4. Finally, we apply multi-view learning method to the task of person reidentification. From the perspective of multi-view learning, we propose a multi-feature fusion with adaptive graph learning method to solve person reidentification task. The method explores the key discriminating factors of different features by adaptively learning the consistent sparse graph structure among multiple features, thereby alleviating the ambiguity of feature representation of pedestrians. Experimental results demonstrate the effectiveness and superiority of the proposed method.
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