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Cross Domains Image Processing via Fisher Linear
Discriminative Analysis and Bregman Divergence
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Abstract: Image processing is a method to perform some operations on an image, in order to get an enhanced image or to extract some
useful information from it. The conventional image processing algorithms cannot perform well in scenarios where the training images
(source domain) that are used to learn the model have a different distribution with test images (target domain). In fact,the existence of
conditional distribution difference across the source and target domains degrades the performance of model. Domain adaptation and
transfer learning are promising solutions that aim to generalize a learning model across training and test data with different distributions.
In this paper, we address the problem of unsupervised cross domain image processing in which no labels are available in test images.
In fact, the proposed method transfers the source and target domains into a shared low dimensional FLDA-based subspace in an
unsupervised manner. Our proposed method minimizes the conditional probability distribution difference of the source and target data
via Bregman divergence. We provide a projection matrix to map the source and target data into a common subspace on which the
between class scatter matrix is maximized and within class scatter matrix and cross domain distributions are minimized. Extensive
experiments on 58 cross-domain image classification tasks over six public datasets reveal that our proposed method outperforms the
state-of-the-art cross domain image processing approaches.

Keywords: Image processing, transfer learning, bregman divergence, conditional distribution difference reduction, dimensionality
reduction.
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1% |_inear discriminant analysis % Testing data
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17 Logistic loss

'¥ Mahalanobis distance

19 Feature representation

20 Original space

21 Latent space

#2Cross domains Image Processing via Fisher Linear Discriminative
Analysis and Bregman Divergence

%5 Kernel density estimation (KDE)

24 Nearest neighbor

5 Support vector machine

%6 Instance based

%7 Feature based

%8 Model based

%9 Fisher’s linear discriminant analysis
%0 Trace

51 pre-learnt

%2 Smothness

88 Regularization

34 Sparse constraints

%5 L ow-Rank
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