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[Abstract]

Drone, which refers to unmanned aerial vehicles (UAV), industries are improving rapidly and exceeding existing level of remote
controlled aircraft models. Also, they are applying automation and cloud network technology. Recently, the ability of drones can bring
serious threats to public safety such as explosives and unmanned aircraft carrying hazardous materials. On the purpose of reducing these
kinds of threats, it is necessary to detect these illegal drones, using acoustic feature extraction and classifying technology. In this paper, we
introduce sound feature vector extraction method by harmonic feature extraction method (HLA). Feature vector extraction method based
on HLA make it possible to distinguish drone sound, extracting features of sound data. In order to assess the performance of distinguishing
sounds which exists in outdoor environment, we analyzed various sounds of things and real drones, and classified sounds of drone and
others as simulation of each sound source.
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Table 1. Euclidean distance of the feature vector extracted from
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Euclidean | Drone | Drone | Drone | Drone | Drone Shredder | Shredder| Shredder|

Distance | 1Lrl | 1211 | 1312 | 42| 1553 [P Dwey Beater Bonter) =) 5 Ty | 3 g | TR
Doellrl| 0 | 0308| 0724 | 0814| 0443 | 1246 | 1333 | 0754| 0415 | 0988 | 1033 | 1367
Droel2rl| 0308 | 0 | 050 | 0509| 0378 | 0378 | 1228| 1313| 0408 | 0907 | 0983 | 134
Doel3r2 0724 | 059 | 0 | 0191| 0412 | 1268 | 1297 | 0669| 0728 | 052 | 0871 | 13%
Droel4 12| 0814 | 0669 | 0191 | 0 | 0469 | 1246 | 1263 | 0682| 0774 | 0515 | 04 | 1297
DroelS 13 0443 | 0378 | 0412 | 0 | 122 | 1294 | 0638 |048| 073 | 0B | 0869 | 133
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Fig. 7. Euclidean distance of the feature vector from each
extracted sound source.
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Fig. 8. Euclidean distance of the feature vector from each extracted
sound source.
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Table 2. Euclidean distance of the feature vector from each
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Euclidean | Drone | Drone | Drone | Drone | Drone | Hair Shredder
Distance 1rl | 12r1| 1312 1412 | 1513 | Dryer 11rl
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Fig. 9. Euclidean distance of the feature vector from each extracted
sound source using HLA.
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