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Abstract

Nondestructive Evaluation (NDE) techniques play an essential role in the quality control of the

structural component lifecycle, which ranges from raw materials to finished products and their in-

service inspection for various industrial applications. These structures, prone to damage gradually due

to aging, need to be evaluated periodically to prevent catastrophic failures. Therefore, there is a

requirement to develop and implement a robust automated defect recognition (ADR) system to

characterize structural components in nondestructive evaluation (NDE) applications. The ADR system

uses an AI-based deep learning algorithm for defect detection and classification. Building a reliable

ADR system requires a large quantity of annotated defective datasets, and characterizing the bigger

structural components to be free from defects requires rapid inspection techniques. The proposed

phased array ultrasound imaging techniques can significantly improve image resolution and reduce

the experimental scanning time, and generative AI models can be implemented to generate faster and

more accurate defective datasets.
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