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Abstract
The RefracAI project represents a transformative advancement in geotechnical studies, integrating deep learning with full waveform seismic data analysis to provide enhanced insights. This novel approach not only offers more precise analysis but also assists geoscientists in interpreting seismic data, particularly in the determination of subsurface characteristics.

At the heart of RefracAI is a state-of-the-art deep learning framework that utilizes labeled full waveform seismic data to train its neural networks. These networks are adept at processing and interpreting seismic data with high efficiency, thus significantly reducing the manual labor and time traditionally associated with such tasks. The incorporation a large spectrum of seismic data drawn from various geological contexts, ensures comprehensive training, enabling the AI to adeptly handle diverse geotechnical scenarios.

A notable innovation within RefracAI is its unique physics-informed neural network architecture, designed to tackle the complex challenges of seismic data interpretation. This includes the non-uniqueness problem in wave propagation and variability in subsurface conditions. Advanced techniques like U-Net models enable RefracAI to precisely identify subsurface features, generating accurate predictions in the form of 2D models of compressional wave velocity (Vp) and shear wave velocity (Vs).

Beyond its analytical capabilities, the authors have developed a user-friendly, cloud-based web interface hosted on AWS. This platform allows for interactive visualization and analysis of seismic data, a groundbreaking development in seismic data visualization technology.

RefracAI is poised to significantly improve the efficiency, accuracy, speed, and safety of geotechnical investigations. By leveraging the power of AI and deep learning, the authors are set to redefine industry standards, facilitating more informed and effective decision-making in infrastructure development and risk management.
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