a0k H4M HL T 5 AR 2 4R Vol.40 No. 4
2026 4F 4 JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 2227 -

DOLI: 10. 13382/j. jemi. B2508459

INEL K TR £ S B 7 O R i

o
S
S

Fof see BEEX AR R OMW

(PEFE AR R E R ES K E il 310018)

8 EORFOK TG X BRI R B S IR e T — B TSN RS, REHKTEHEES KRBT RG]
B I TAEAER B g, SR FAAHAS I SRR U AR GRS 5 i A7 28 AL S LAl B AR S 1, 1) PR DG 208 g e AR X T 5 £
FHATALEE LM B AREE S 5 T R G BB AR FHI R {5 5 R B B[R] A0 R AR e | SN 48 38 T8 75 2245 5 (AR 75 TR 24 3K
AT T 5 R AR AT 68 RGBS O, SCRAE SRR, T RS A M E AL E 2.52 nV/V Hz @40 kHz, A4
RN B — MR 2T 3 dB M — RN T 60, REEAS 2. 10°H1 1. 35 m M43 HFRE 1, LU % 3. 96°F1 2. 12% I & i
%o

SRR . LIRS 40 5 FHRS IR A ; DERCUE U 5 /K F 5 5 B ARSI

hES RS TP274;TNIS SCERERIZED: A E RirEFR S KA, 140. 2050

Flank array sonar system design for compact underwater exploration platforms

Lu Jian Guo Shixu Jiao Junsheng Wanyan Minghao Zhao Peng

(Key Laboratory of In Situ Metrology Ministry of Education, China Jiliang University, Hangzhou 310018, China)

Abstract: To enhance the detection accuracy of underwater platforms for targets, this paper designs and validates a sonar system mounted
on the flank side. The system omprises a hytrophone array and an electronic subsystem, operating in passive sonar mode. System
employs phase-shifted beamforming technology to process received signals in the spatial domain for target azimuth estimation, and utilizes
matched filter technology to process echo signals for target range estimation. The electronic subsystem incorporates low-noise signal
conditioning and synchronous acquisition modules to achieve low-noise synchronous capture of 48-channel acoustic signals, and features a
high-speed, large-capacity storage system to ensure real-time data recording. Experimental results demonstrate that the electronic system
self-noise spectral density is as low as 2. 52 nV/ V/Hz @ 40 kHz, with inter-channel amplitude consistency error below 0. 4 dB and phase
consistency error under 2°. The system exhibits an overall amplitude consistency error of better than 3 dB and a phase consistency error
of below 6°. It is capable of achieving a resolution of 2. 10° and 1. 35 meters, with a localization error of 3. 96° and 2. 12%.
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Fig. 1 Schematic diagram of uniform linear array
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Fig.2 Beamforming with phase and amplitude errors
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Fig. 4 Schematic diagram of a flank array sonar deployment
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Table 1 Parameter settings for sonar equation
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Table 2 Signal excess at different target ranges
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Fig. 6 Electronic subsystem architecture
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Table 3 Electronic subsystem design specifications
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Self-noise spectrum of the
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Table 6 Flank array sonar system localization results
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