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ABSTRACT

This paper proposes a drone defect detection scheme based on acoustic signals using Recurrence Plot (RP)
and deep learning to detect drone defects and prevent damage caused by accidents in advance. The acoustic
signals of a recurring pattern generated by the drone rotor are imaged using RP, and the drone defects are
detected using the image recognition deep learning model YOLOvVS. On the roof of a four-story building, RP
datasets are constructed using the acoustic signals generated by the normal and abnormal drones composed of
the Bebop 2 drone, and the YOLOvVS model is trained and inferred through the anaconda virtual environment
on a Windows PC. Through comparative evaluation with mel-spectrogram, widely used for speech recognition,
the classification accuracy and operation time are measured to prove the superiority of the performance of the
proposed scheme. The accuracy of the proposed scheme is 97.5%, which is confirmed to be very accurate, and

the future research direction is discussed.
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Table 1. Used equipments for experiment

Equipment Company Model
Drone Parrot Bebop 2
PC (CPU) Intel i7-4790
PC (GPU) Nvidia GTX 1060
Microphone Samsung SM-G973N
E 2. 8] Ak
Table 2. Audio Specification
File Format | Sampling rate Bitrate Channel

wav 44.1 KHz 256 Kbps Mono
E 3. 4 el
Table 3. Collected dataset

Class | Audio length [sec] | The number of dataset
Defect 105.6 2,112
Normal 135.75 2,715
Unknown 99.9 1,998

Total 341.25 6,825
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