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Abstract – In this talk, I will review recent progress in integrating physics principles into machine learning 

techniques. This work will highlight current capabilities and limitations, discussing a range of applications for 

physics-informed learning in both forward and inverse problem settings. Physics-informed learning algorithms 

incorporate both observational (data-driven) and theoretical (physics-based) biases. These algorithms leverage the 

efficiency of machine learning to provide fast solutions while also ensuring they are accurate and consistent with 

the laws of nature. I will first focus on Physics-Informed Neural Networks (PINNs) and their emerging 

improvements, discussing how they solve particular differential equations. Compared to classical differential 

equation solvers, PINNs produce meshless solutions: they learn in the continuous domain and act as intelligent 

interpolators. I will then cover Physics-Informed Neural Operators (PINOs), which generalize PINNs into 

operators that solve entire families of PDEs, parameterized by coefficients or boundary conditions. I will discuss 

specific applications of PINNs and PINOs in multimedia signal processing, spanning contexts from astrophysics 

and material characterization to medical imaging. I will conclude with a discussion of current challenges and 

promising directions for future research in this rapidly evolving field. 
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