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ABSTRACT

The present work deals with a new passive system for real-time detection,
classification and direction of arrival estimator of Unmanned Aerial Vehicles
(UAVs). The proposed system composed of a very low cost hardware components,
comprises two different arrays of three or six-microphones, non-linear amplification
and filtering of the analog acoustic signal, avoiding also the saturation effect in case
where the UAV is located nearby to the microphones.

Advance array processing methods are used to detect and locate the wide-band
sources in the near and far-field including array calibration and energy based
beamforming techniques. Moreover, oversampling techniques are adopted to
increase the acquired signals accuracy and to also decrease the quantization noise.
The classifier is based on the nearest neighbor rule of a normalized Power Spectral
Density, the acoustic signature of the UAV spectrum in short periods of time. The
low-cost, low-power and high efficiency embedded processor STM32F405RG is
used for system implementation. Preliminary experimental results have shown the
effectiveness of the proposed approach.

HHEPIAHYH

Ymv gpyocia mopovotdletar kot afloroyeitor €va véo TOONTIKO GVOTNUO
EVTOMIGLOV, EKTIUNTN KATEVOVLVONG KOl OVOYyVAOPIOTG TOVTOTITOS LT EXAVOPOUEVOV
mrdpevov avtikelévov (UAVs) oe mpaypatikd ypovo. To mpotevdpevo cdotnpa
amotereitar amd eEapTNpata VAKOD TOAD YapnAiod KOGTOVS, TOL TEPAOUPAvoVY
™V SuvatdTa  £YKOTACTOONG OVO  JPOPETIKAOV GLOTOLIOV TPV 1 €L
HIKPOPAOV®Y, UM YPOUUIKY] EVIoYLON Kol GIATPAPIGUO TOV OVOAOYIKOD OKOVGTIKOV
ONHOTOG, Yo TNV eEGAELYT TOV KOPEGOD GTO, OPLO. TNG SVVOUIKNG TEPLOYNG VIO TO
avaroyikd onpa og mepintmon mov 10 UAV Bpioketatl KOVid 6To PKpOQmva.

Iponyuéveg upébodol  emefepyocioc onuatov  ocvotoyl®V  alstntipov
YPNOLOTOIOVVTOL Y10 TV OVIXVEVCT] KOl TOV EVIOTIGHO TMV TNYMOV GNHOTOS EVPELNG
{ovng tov UAV oto gyyvg Kot pakptvo medio, GOUTEPIAAUPOVOUEV®Y TOV TEYVIKOV
Babpovounong tov cuctoydv Kot e0peong g Kotevbuvvong tov UAV Baciopévou
OTNV €VEPYELWDL TOL ONUOTOG TOL KOTOYPAQETOL oTa [KpOQova. EmmAéov,
v100eTOOVTOL TEYVIKEG VLIEPOEYLaTOANYiag Yoo Tnv avénon g okpifslog tov
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OTTOKTAOUEVOV CTLATOV Kat Yio T peioon tov Bopvpov kPavticpod mov e6dyet o
avahoyikog oe ymowoko petatponéa. H avayvopion tov UAV Booiletor otov
KOvOVOL TOL TANGIEGTEPOV YEITOVO TNG KOVOVIKOTOMUEVNG TUKVOTNTOG 10)0OG,
GUYKPWOLEVT] HE TNV OKOVLOTIKN) VTOYpPae TOL @dopatoc yvootdv UAV ce
ovvtopa dtactpata xpodvov. o v VAOTOINGY TOV GUGTHATOG YPNOLLOTOLELTOL
o enefepyaotic STM32F405R8 mov €xst To mAgovekTHpata YOpNAOL KOGTOLG,
YOUMAG  KOTOVOA®ONG  1oYX00C KOt LYNANG  VWOAOYIOTIKNG  amdS0omg.
IIpokatapkTikd TEPALATIKA amoTeAéopata £XOVV OgiEel TNV OTOTEAECUATIKOTITA
NG TPOTEWOLEVNG TPOGEYYIONG.



