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Overview

Case Studies

= Data & Annotation: Creation of an ATC communication transcript dataset (using open-source
audio, OCR of reports, etc.).

This work introduces an integrated framework that leverages language Al to understand pilot-ATC
communications, enhancing collision risk assessment during airport surface movements. Our ap-
proach combines a novel ATC rule-enhanced Named Entity Recognition (NER) model with a prob-

Table 1. Key ATC communication transcript extracted with the knowledge-enhanced hybrid learning model for the
2024 KATL taxiway collision case study:.
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Theoretical Quantiles

(c) 05082023: Txy E 004 — Txy E _003.

Theoretical Quantiles

(d) 05112023: Txy_E 004 — Txy E 003.

= Fuse computer vision with NLP for real-time safety monitoring.

Figure 1. The proposed workflow of ATC communication transcript understanding and surface movement risk

assessment. = Enhance model security using differential privacy for embeddings.

Figure 2. Log-normal distributions are better fits in these cases.

2024 FAA ML/AI Data Challenge - The UT Austin Team




