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Abstract

By increasing proliferation of IoT devices, the large volume of unlabeled data, and the need for fast processing
and optimal resource management, new challenges have emerged in this field. In the meantime, the importance
of semi-supervised methods for prediction and also for extracting key domain features to improve accuracy has
become more important. In this research, a new approach to improving the efficiency of industrial IoT systems
is presented, in which machine learning is enhanced by using Model-Driven Architecture. In this framework,
domain-oriented conceptual models are used as the basis for extracting key features, structuring data, and
reducing noise. This integration improves the machine learning process, especially in conditions of lack of
labeled data. In the first step, PIM and PSM models are created to separate the system logic from the
implementation details and adapt to technological changes. Then, the processed data and extracted features are
fed into the semi-supervised learning algorithms Self-training, Label Propagation, and Semi-Supervised SVM
to also use unlabeled data in the training process. Evaluation of this approach in an IoT-based industrial
simulation environment shows that using MDA as the ML reinforcement layer increases the prediction accuracy
by an average of 95%, and the robustness of the model against noisy data is also significantly improved. The
results indicate that the combination of MDA and semi-supervised machine learning can improve the efficiency
of IoT-based industries.

Keywords: Performance Improvement, [oT environments, Model- Driven Architecture, Optimized
Machine Learning
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