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Power line inspection is important for keeping the electrical grid safe and working properly.
Traditional methods using human workers are expensive, time-consuming, and can be
dangerous, especially when inspecting high or hard-to-reach areas. This project explores the
use of drones equipped with sensors and cameras to measure power line sag and improve
monitoring of power lines. Power line sag depends on factors such as tension in the wire, the
distance between poles, and different conditions, which all affects how safely the lines
operate. Our project uses drones to collect real-time aerial images of transmission towers,
conductors, and insulators, which are analyzed using a YOLOV8 object detection model to
identify defects such as damaged insulators and structural issues. The model was trained
using the publicly available TTPLA dataset and evaluated using the propriety real-world
inspection data provided by Evergy. Model performance on the training data, which
constitute of a small fraction of the available data, was assessed using quantitative metrics
including precision, recall, and mean Average Precision (mAP), demonstrating the
effectiveness of the approach in detecting power line components and defects. From the
initial findings, we conjecture that this also helps improve dynamic line rating by allowing
better use of power lines based on real-time conditions. Overall, this project demonstrates the
potential of how drones and machine learning can be used to make power line inspection
easier and improve the performance of the electrical grid.
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