5 49 5 5 =R S S 4 Vol. 49, No. 5
2024 4 9 ACTA ACUSTICA Sept., 2024

F A AS N HEE S B R ZEEE
= 5 2R X1

W ' Esp AAE Zix% B OH
(WU B2 UM 310012)
2023 4F 4 A 4 H Y )
202346 A7 HER

FE  AIEAEE S BRI E R, S TR HIZE A S AR Y B bR ) b S I 2 vk . ST TS
BSOS RIS -5 1 225 AN ARV BRI (i 22 5B, 2 HE 2005 XN JRIABUE 5 540 FE A o o 00 -0 B 25 v 22 1) 552 K
Fora, IRFFE T FAR IR 2252 a0 B AR T 5 N (04L& DU IRIA5 5 H ARAR ) R B2 B R 25 5k . X (554l G 2
5 D A LA B o [ 0 R T AR S AL B, T B T B 1) S 32 A bAoA 5 ¥ iR o B 2 SRR B, 1%
7 i ] A s SBR[ R 1 e ) B X E AR R (R 22 A IE IE, A RCHE T4 HARSh i FI W

SRR XU A, 22 WAL, S F R, 05 G 2

PACS 3 43.60, 43.30 DOI: 10.12395/0371-0025.2023048

Radial velocity and range bias estimation using composite hyperbolic
frequency-modulated signals

SUNXu' LIRanwei ZHOU Lisheng MA Yongzheng JING Yang

(Hangzhou Applied Acoustics Research Institute Hangzhou 310012)
Received Apr. 4, 2023
Revised Jun. 7, 2023

Abstract To measure the radial velocity of moving targets in active sonar, a method of radial velocity and range bias estimation
using composite hyperbolic frequency-modulated (HFM) signals is proposed. Doppler-invariant property and target ranging bias
principles of HFM signals in real domain are analyzed, the realization expression of target radial velocity estimate and range bias
removal with composite HFM signals is given, and the error characteristics of target radial velocity measurement under the
background of multi-bright spot intensity fluctuation of target echo are studied. The measurement accuracy of the target radial
velocity can be improved through the selection of the signal composite forms, the signal bandwidth and the correlation processing of
the echo intensity waveform. Numerical simulation and sea trial data analysis results show that the proposed method can accurately
measure the radial velocity of target in a single frame and correct the target ranging bias, which effectively supports the judgment of
moving target.
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