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Application of Physics - Informed Neural Networks to Particle Motion:
Trajectory Estimation and Inverse Problem Solving Using Newton’s Laws
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Abstract: This paper examines the trajectory estimation and the inverse problem solving of mass point
motion based on Newton’s laws using PINNs (Physics - Informed Neural Networks). PINNs are a neural
network that incorporates the laws of physics and is known as a method that combines a physical model
with a data-driven approach. In this study, the generalization ability and prediction accuracy of PINNs
were evaluated using a mass point tossing problem under gravity. Since it was found that the prediction
accuracy of the model trained at a 45-degree angle was low at other angles, transfer learning was
introduced to improve the generalization ability. It was shown that transfer learning can adapt to tossing at
different angles with a small number of learning rounds. It was also confirmed that PINNs can be applied
to inverse problem solving using observed data, and that unknown tossing angles can be estimated from
trajectory data. It was revealed that PINNs is effective not only for physical simulations but also for
inverse problem solving.
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