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Research on multi-domain adaptation-manifold regularization and
application

SHI Yu-hao', TIAN Jian-yan'', LIU Jun-jun® YANG Sheng-qiang®

(1. College of Electrical and Power Engineering, Taiyuan University of Technology, Taiyuan 030024, China; 2. College
of Mathematics, Taiyuan University of Technology, Taiyuan 030024, China; 3. College of Mechanical and Vehicle
Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Transfer learning is a method of transferring knowledge from the source domain to solve the problem of
the target domain, which can effectively solve the problem of inconsistent data distribution. Aiming at the problem
that traditional methods lack a reasonable analysis of the transferability of multi-domain and the effective treatment of
transfer effects in multi-domain transfer, the multi domain adaptation-manifold Regularization transfer learning algorithm
is proposed to improve the effect of single source domain transfer while realizing effective transfer of multi-domain.
Firstly, the transferability of multi-domain is analysed to select the source domains that can be transferred. Then, the
marginal distribution and the conditional distribution is adapted and the balance factor is introduced to obtain the balanced
distribution adaptation, and the manifold regularization is used to constrain the data structure to maximize the use of
information in the single source domain. Finally, different domain classifiers are adaptively weighted by weighting factors,
and the information of multi-domain is fully utilized to solve the target domain problem. This algorithm is applied to the
optimization of the abrasive media in the mass finishing. By establishing the similarity matching method of the abrasive
media, the multi-domain adaptation-manifold regularization of the abrasive media optimization model is constructed. A
large number of comparative experiments show that the proposed method performs better, with an accuracy rate of up to
73.44 %, which can provide more effective decision-making guidance for the optimization of the abrasive media in the
mass finishing.

Keywords: transfer learning; multi-domain transfer; analysis of the transferability; self-adaptive; manifold regularization;

mass finishing; optimization of the abrasive media
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