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Visual Domains Adaptation via Feature and Model Matching
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Abstract: In most machine learning algorithms, the distribution of training and test sets (source and target domains, respectively) are
assumed the same. However, this condition is violated in many real world problems and the performance of model degrades as well.
The aim of domain adaptation solution is to build an adaptive model on source data to have acceptable performance on target
domain. In this paper, we propose an unsupervised two-phases approach which benefits from representation and model adaptation
methods. In the first phase, source and target data are projected onto a common subspace on which the marginal and conditional
distribution difference is minimized. Moreover, domain invariant clustering is exploited to discriminate between various classes of
source data. In the second phase, an adaptation classifier is presented to minimize prediction error rate and maximize manifold
adaptability across source and target domains. The proposed approach is evaluated on four visual benchmark datasets according to 36
designed experiments. The obtained results highlight the considerable performance of the proposed approach against other state-of-
the-art machine learning and transfer learning methods.

Keywords: Transfer learning, Visual domain adaptation, Feature representation, Domain invariant clustering, Adaptive classifier.
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® Target domain
10 abel

" Feature and model matching
12 Adaptive classifier

3 |_ow-dimensional

“ Principal component analysis
%5 Sparse representation

16 Maximum mean discrepancy (MMD)

7 Adaptation regularization for transfer learning
8 Transfer component analysis

19 Geodesic flow kernel

2 Transfer component

2 Transfer joint matching

22 Domain adaptation of conditional probability models via feature

subsetting

2 Transfer feature learning with joint distribution adaptation

2 Visual domain adaptation via transfer feature learning

% Domain invariant clustering
% Domain

7 Task

% Reconstruction error

® Hilbert

% Frobenius norm

® Representer theory

¥ Empirical risk

% Loss function

¥ Manifold assumption

% Nearest neighbor graph

% Laplacian matrix

% Regularization parameters
% Eigen decomposition

% Feature extraction

“* Codebook

“ Cross validation

2 Overfitting
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