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Abstract: In the realm of machine learning, the integration of domain knowledge has emerged as a pivotal
strategy to enhance the performance, interpretability, and generalizability of models. This abstract explores
diverse methodologies aimed at effectively incorporating domain knowledge into machine learning models
to tackle real-world problems across various domains. The traditional paradigm of machine learning often
relies solely on data-driven approaches, which may lack interpretability and robustness when confronted
with complex real-world scenarios. By contrast, integrating domain knowledge into machine learning
algorithms enriches their understanding of the underlying problem space, facilitating more informed
decision-making processes. We investigate several methodologies for integrating domain knowledge into
machine learning models, including but not limited to: Knowledge-based feature engineering, where
domain-specific features are engineered based on expert knowledge and insights. Constraint-based
learning approaches that incorporate domain constraints and prior knowledge into model training to
ensure adherence to domain-specific rules and regulations. Ontology-based methods that leverage domain-
specific on tologies to guide model development and interpretation. Hybrid approaches that combine data-
driven learning with symbolic reasoning or expert systems, exploiting the strengths of both paradigms.
Furthermore, we examine the impact of domain knowledge integration on various aspects of machine
learning models, such as: Improved model interpretability, allowing stakeholders to understand and trust
model decisions. Enhanced model performance and generalization to unseen data, by leveraging domain-
specific insights to guide learning.

Robustness to domain shifts and adversarial attacks, as domain knowledge provides a solid foundation for
adapting to diverse scenarios. Facilitated human-machine collaboration, enabling domain experts to
contribute their expertise to the model development process and refine model behavior. Through a
comprehensive review of existing methodologies and case studies, this abstract sheds light on the
significance of incorporating domain knowledge into machine learning models. We highlight the potential
benefits and challenges associated with different integration strategies and emphasize the importance of
interdisciplinary collaboration between machine learning researchers and domain experts. Ultimately, the
effective integration of domain knowledge promises to advance the capabilities of machine learning models
and pave the way for impactful solutions to real-world problems across diverse domains
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