BI5E FE4H Vol.25 No.4
2018 £ 4 H Apr. 2018

SIRME ADIRET, E0. 5. BT BAR RSN Z REEANSE MR LT]. B 53EMH,2018,25(4) :55-60. REN F X, WANG Z Y. Parameter
estimation of multi-rotor UAVs based on ISAR sequences[ J]. Electronics Optics & Control, 2018, 25(4) :55-60.

ET AR GFINEREL AVNSHMEE

A, ERF’
(LR B AR B S TR Z, EOM 4500465 2. 30N K25 B T A2 50 450001)

ot 5 &

Electronics Optics & Control

i OE: AT FARE SR BRANGHRE R BRL S F PPN, B TATHARILZFiL(ISAR) 4
F5l6h % R BRANSHAEEF 3 A RBREREEEN S AERANE SRR RATER 0T $RELAM
TSAR e ALEE , KB A BB B BT £ E- S BRI T 3 R B AANY) ISARL 55, B BB AL, 5% L 5F
EALE) & H B A R @ LA B IR A Bt ISAR 8B AT TR KR T BB AR - BB & Led o AR,
GOPBMEREI L TAAKE A AMAGE R THI ALY, HALRAV RO LARFORENE, ER
RKR T -10dB AT, FAT N REABRBARSI ARG EEL, LAEHDAREHRL DT 8%,

KEWR: 2HREAAMN; SARBFF; BREH; BERR; BFEE

fE %S TP391.4; TN957.5 XEREREG: A doi:10.3969/]. issn. 1671 — 637X.2018. 04. 012

Parameter Estimation of Multi-rotor UAVs Based
on ISAR Sequences
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Abstract; In order to identify the number of rotor blades and rotation period parameters of low-altitude
multi-rotor UAVs, a method of parameter estimation for multi-rotor UAVs based on ISAR sequences was
proposed. Euler rotation matrix was used to build a motion model for multi-rotor UAVs, and the ISAR
imaging mechanism of multi-rotor UAVs was analyzed. Then the ISAR sequence of multi-rotor UAVs was
obtained by using the range-instantaneous Doppler algorithm. Through the imaging simulation, it was discovered
that strong scattering would appear on the imaging surface when the rotor is perpendicular to the radar’s
visual direction. The ISAR data was pre-processed, and the distribution matrix of strong scattering in the
time-range domain was obtained. Then the number of rotor blades was estimated by using the ant colony
algorithm, and the rotation period was estimated by autocorrelation. The simulation results show that the
proposed method has a good anti-noise performance. The number of rotor blades and the rotation period
could be estimated when the SNR was greater than —10 dB, and the estimation error of the rotation period
was less than 8%.
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