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Abstract: Heterogeneous online transfer learning aims to improve the online learning performance on target domain
by making use of offline labeled instances from heterogeneous source domains to make up for the lack of online labeled
date from target domain, where the feature space of source and target domains are different. Most existing approaches usu-
ally assume that the feature space of a source domain is a subset of that of the target domain, or rely on other auxiliary data.
This paper proposes a new method called heterogeneous online multi-source transfer learning with cross-domain structure
preserving projection. First, the original features of the data from every source and target domains are projected into a com-
mon subspace by the cross domain structure preserving projection algorithm, then we leverage the cross-domain offline hy-
brid data in the common subspace and online data from target domain to perform offline learning and online learning respec-
tively. Furthermore, we propose the double-level mistake-driven hedge ensemble strategies to combine source and target
learners by two-layer ensemble method and keep updating the combination method. Finally, we design and implement a het-
erogeneous online transfer learning algorithm for multi-class classification, and analyze the mistake bounds of the proposed
algorithm theoretically. Experiment results show that our approach can reduce the mistake rate of online learning method
on target domain, and outperforms the comparable online multi-source transfer learning approaches.
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