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Abstract

Introduction: Domain adaptation has become an important issue today. A high percentage of data processing domain adaptation is
done with a significant percentage of studies related to deep learning. Traditional methods often ignore the distance between the intra-
class in source domain and target domain. As a result, models can be sensitive to outliers and noisy data, additionally increasing the
negative transfer in the model. This method applied GAN to extract appropriate features and then used Fuzzy c-means to cluster train
datasets in the target domain. Finally, based on the WMMD metric and CNN, the model estimates the final label data. Five real datasets
are selected to generate eight transfer tasks. The results show that the superiority of the proposed model lies in transferring more
knowledge from the source domain to the target domain.

Method: In this approach, firstly based on GAN extracting features from source domains and the target domain (without labels), then
label estimation by Fuzzy c-means clustering, finding the center of Fuzzy c-means on target domain data, new data points with labels
in target domain as a new input to feature extraction module and regenerate features by GAN based on new pseudo labels. Afterward,
we apply WMMD metrics based on CNN to ultimately assign labels for the target domain. Consequently, classification tasks have
been done.

Results: Empirical results on various benchmark datasets showcase the exceptional performance of the proposed method compared
to state-of-the-art DA approaches, validating the proposed Deep-Learning Unsupervised Domain Adaptation approach efficacy.
Overall, the approach shows potential for advancing domain adaptation research by offering an efficient and resilient approach for
addressing domain shifts in real-world applications. Experimental results on visual object recognition and a digit dataset reveal that the
proposed algorithm is robust, flexible, and significantly superior regarding accuracy compared to the baseline DA approaches. Based
on the three and combined digit datasets, 1.7% and 2.4% accuracy improvement are achieved, respectively, compared to the best
baseline DA approach results.

Discussion: In this research, we addressed the challenging issues of outlier and negative transfer in the context of domain adaptation.
Despite significant progress in domain adaptation techniques, outliers and negative transfer instances continue to hinder models'
generalization performance across different domains. Based on DNNs and the WMMD metric, our proposed method was designed to
mitigate these issues and effectively enhance knowledge transfer between domains.
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