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In recent years, mobile devices like cellphone and tablet PC have become more and more
popular. With the development of mobile networks, access to Internet has also become very
convenient and quick. Furthermore, more and more people choose sharing their life-related
images to the social network, which make the number of uploaded images increases sharply.
However, due to the subjective of manual input labels, the precisely annotated images are just a
small part of the uploaded images. For the imprecisely annotated or un-annotated images, other
users often cannot directly obtain any precise descriptions from their visual content. The
accurate classification of these images, is the basis of standardization and ordering of internet
multimedia information. And it is also the essential technical requirement for various internet
applications like image retrieval and personal recommendation, as well as many potential
mobile image applications.

Because of the great influence of context for image visual content, most of the traditional
techniques of image classification are only based on visual content, thus it is difficult for them
to overcome the contextual effect on image classification. In this thesis, we study the problem
of using the geographical context to assist the visual classification, aiming at effectively
leveraging the constraint of geographical information to improve the classification accuracy.

Due to the geographical scale, organization style and the information distribution of data,
the effect and the usage of geo-information varies with different classification task. In this
thesis, we respectively study three methods, which are 1) geographical context base
probabilistic model, 2) geo-localized classification models and 3) method of fusing visual
classification model and geographical search. The first two methods are used for restaurant
dish recognition, and the last one is used for the classification of taken images on common
concepts.

1. Considering the flexibility of probabilistic model dealing with complex correlations, we
build a probabilistic model for restaurant dish recognition, which connects the geographical
coordinates, restaurants, dish categories and visual features together. By using these
connections, we can improve the performance of classification compared with visual only
based method. Furthermore, we can extend of this model to tasks like restaurant recognition
and geographical localization. The accuracy is also improved comparing with single modality
based method.

2. For the same task of restaurant dish recognition, we consider the limitation of
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classification model trained on global classes, i.e. there is a mismatch between classes used for
training and the geographical neighboring candidate classes during prediction. We propose
geo-localized models, which uses geographical context during the training stage of
classification models. This can make the models instinctively specific for geo-location. During
the stage of prediction, these models are adaptively combined according to the geographical
coordinates of query image. This method can avoid the influence on classification models
caused by different geographical context, and improve the accuracy. At the same time, due to
the decrement and classes included in each model, the time complexity is reduced.

3. As a generalization of geographical context assisted dish recognition, we study the
problem of image classification on common concepts, which are from the top appeared image
tags in the Flickr datasets. In this work, a framework fusing visual classification and
geographical neighboring search is designed. Here the geo-localized models are implemented
on a coarse scale, and the geographical neighboring search is implemented on a fine scale.
These two methods are finally fused with classifiers trained with global classes as
complementary, and the performance of classification is improved.
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