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This work addresses the demand for sophisticated techniques in drone detec-
tion in the context of rapidly evolving technologies. Emphasis is placed on the
utilization of Generative Adversarial Networks (GANS) to generate artificial au-
dio data of drones, which possesses the potential to substantially enhance and di-
versify the datasets for training machine learning models. Through the deploy-
ment of GAN-generated audio samples, researchers and practitioners can mitigate
the costs and challenges associated with acquiring large-scale real-world data,
thereby improving the efficacy of existing detection models.

Y cydacHomy cBiTi, e OesminotHi mitanbHi amapatu (BIIJIA) nmenmami
YacTillle 3aCTOCOBYIOThCS B PI3HUX cepax, BUHUKAE TTOTpeda B po3pooOIll edek-
TUBHUX METO/IIB JUIsl 00pOThOM IpOoTH HUX. [leTeKIlis ApOoHIB Ha OCHOBI IXHBOTO
aKyCTUIHOTO MPOQiII0 MOKe OyTH e(EeKTUBHUM PIIIEHHSM, OCOOIMBO 32 YMOB
HU3BKOT BHAMMOCTI ab0 Tam, nae iHII Meroaw (pamap, KOMITIOTEpHUN 3ip)
paIoTh 13 oOMexeHHssMu. OMHAK (POpMYyBaHHS BEJIMKOTO Ta PI3HOMAaHITHOTO
HaOOpy ayAi03amuciB JPOHIB € PECYPCOMICTKUM 3aBJIaHHSM, [0 POOUTH BUKOPH-
ctaHHs Mojenel Ha 6a31 GAN 10BoJI BAAJIUM PIlICHHSIM MOJOJIAHHS €T TIPO-
oseMu.
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Pucynok 1 — Ipuxnan podotu GAN moaeni

Mopneni GAN n1ar0Th 3MOT'Yy CTBOPIOBAaTH BUCOKOPEATICTUYHI ayA10CUTHAIH
IIUIIXOM 3MaraHHs JBOX MEPEK: reHepaTopa Ta JUCKpUMiHATOpa, MPUKJIaj] HaBe-
nenuit Ha puc 1. ['eHepaTop HamaraeTbcs CUHTE3yBaTU CUTHAJ, L0 HAraaye pe-
abHUN 3BYK JPOHA, TOAl K JUCKPUMIHATOP HABYAETHCS BIAPIZHATH CIPABXKHI
3anucy BiJ cuaTeTHYHuX [1]. Takuit migxia epexTHBHO 3aCTOCOBYBAJIH JIJIsI CTBO-
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PEHHSI CUHTETUYHUX MOBHHMX CUTHaNIB y pamkax WaveGAN Ta IHIIUX apXiTek-
Typ TJIMOMHHOTO HaB4yaHHS [2]. 3acTOCyBaHHS LMX MoOJAENEd 10 ayliofaHuX
JPOHIB MOE JaTH 3MOTY CyTTEBO 30UIBILIUTHU Ta YPI3SHOMAHITHUTH TPEHYBAIbHY
BHUOIPKY.

[Ticns renepariii TecToBOi BUOOPKH MOYKHA MEPEUTH 0 TTOOYI0BU MOJIE1
NeTeKTyBaHHA. BpaxoByroun notpedy y AeTeKTyBaHHI APOHIB, JOCIITHUKHA BCE
YaCTille 3BEPTAIOTHCS 10 METOMAIB TITMOMHHOTO HAaBYaHHS, TAaKUX SK 3rOPTKOBI
HeriponHi Mepexi (CNN) [3]. 30uibmieHHss 00CATY Ta Pi3HOMAaHITHOCTI Tpe-
HYBaJIBHUX AaHUX 32 paxyHOK GAN mae 3Mory Mojeni Kpalie po3pi3HATH Pi3Hi
THUIIY IIIyMiB Ta BUSBIIATUA IPUXOBaHI MATEPHU aKyCTUYHOTO MPOQiIIo APOHiB [4].

[TincymoByrouM, MOKHA CTBEPIKYBATH, II0 METOAM CHUHTE3Y ayAioJaHHX
nponiB Ha ocHOBI GAN Ta cydacH1 MiJX04 10 MAIMHHOTO HAaBYaHHSI BIJIKpUBa-
I0Th HOB1 TOPU30HTH y BJOCKOHAJIEHHI CUCTEM JAeTeKlli. BoHn MOXyTh OyTH 1H-
TErpoBaH1 B OLIbII KOMIUIEKCHI CUCTEMHU OE€3MEeKH, CTBOPIOIOYHN HaiiHMM Oap’ep
IPOTH HECAHKI[IOHOBAHMX IMOJIBOTIB 1 3aXUIIal04yM I[iBUIbHE HacejeHHs. [lo-
JaNbIlll JOCIIKEHHS Ta po3pOOKH B IIbOMY HAIIPSIMKY, 30KpeMa TECTyBaHHS pi3-
HuX apxiTekTyp GAN Ta MeToIUK 0O0pOOKH aKyCTUYHUX CUTHATIB, CHPUITUMYTh
dbopMyBaHHIO Ie OLTBI ePEKTUBHUX Ta YHIBEPCAIbHUX PIIIEHb JUIS BUSBICHHS
JPOHIB Ha 0a3i ay/110/IJaHUX.

Crucok BHKOPHUCTAHUX IXKCPCI:

1. Generative adversarial networks (GANS): Introduction, Taxonomy, Vari-
ants, Limitations, and Applications / P. Sharma et al. Multimedia Tools and Ap-
plications. 2024. URL.: https://doi.org/10.1007/s11042-024-18767-y (date of ac-
cess: 04.03.2025).

2. Paszkowski W., Gola A., Swié A. Acoustic-Based Drone Detection Using
Neural Networks — A Comprehensive Analysis. Advances in Science and Tech-
nology Research Journal. 2024. Vol.18, no.l. P.36-47. URL:
https://doi.org/10.12913/22998624/175863 (date of access: 04.03.2025).

3. Quasi-Periodic Parallel WaveGAN: A Non-Autoregressive Raw Waveform
Generative Model With Pitch-Dependent Dilated Convolution Neural Network /Y .-
C.Wu et al. IEEE/ACM Transactions on Audio, Speech, and Language
Processing. 2021. Vol.29. P.792-806. URL: https://doi.org/10.1109/
taslp.2021.3051765 (date of access: 04.03.2025).

4. Tan M., Smolenski B. Y., Haddad D. Real-time acoustic detection and
identification of drones in operational conditions. The Journal of the Acoustical So-
ciety of America. 2022. Vol. 152, no. 4. P. A62. URL.: https://doi.org/10.1121/
10.0015552 (date of access: 04.03.2025).

179



